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K YUTATEJIAM

25 pexabpst 2005 roga oAHOMY K3 BBIIAKLIMXCS CHELHAIMCTOB Poccuu B
TEeXHUKE BEHTHIAIMHM W KOHIUIHOHHMPOBAHHSI BO3IYXA, JOKTOPY TEXHH-
4YeCKMX HaykK, npodeccopy, 3acayKeHHOMY JeATET0 HAayKH ¥ TeXHUKH
Poccuiickoit Weaepamuu Esrennio Bacuasesuuy CtedhaHoBY ucHoHU-
nock 6pt 92 ropa.

Tanantnusbiil yuenstit u neparor, E. B. CredyaHoB 3a rofibl coeit fiest-
TEJILHOCTH TTOATOTOBHI ThICSIYN UHXKEHEPOB, ECATKH KAHAUAATOB U TOK-
TOPOB HayK. Tlox ero HenocpeACTBeHHEIM PYKOBOICTBOM CO3/IaHO Hayy-
Hoe HarmpaBJeHHe B 0OMaCTH HCCIeAOBAHHS, PACYCTA U MOJEAHPOBAHHS
NPONECCeB TeIJlo- M MaCCOMEePeHoca B aniapaTax i CHCTEMaX KOHHI[HO-
HHpoBaHHA Boanyxa. Hanwcannsit um u wamanusii B 1970 rony yueb-
HHK '@BBHTI’IJIF[[IHH H K()HHHIIH()HHPOBHHHB BOSI[yXﬂ& ABJAAETCA CETOAHA
KJIACCHYECKHM M, 110 MHEHHIO CTICIHANHCTOB, OCTAeTCH OTHHM M3 JIyy-
KX M3 BCCTO HaNMCAHHOTO Ha 3Ty TEMY.

Yuyacthuk Benukoit OtedecTBennoit Boitnol, Esrenuii Bacuapepud 8
1941--1942 rogax HenoCPeACTBEHHO JAHHUMAJICS CTPOHTEIBCTBOM 060po-
HUTEBHEIX pybesxeit Ha nojictynax k Jlenuurpaay u Ha Ceseprom duto-
Te. Bes npodeccuonanpHas nesTensHocTh nofkoBHHKa E. B. Credaro-
Ba Obina cBsizaHa ¢ BoopyxeHubsiMH CHIAMH, 2 MOTOMY pelleHHIO
aKTyaJIbHBIX 3a/1a4, HMEBLIMX [IPSIMOE OTHOLIeHKe K 060poHocnocobHoC-
TH CTpaHbl, nocBsimero 60abIMHCTBO ero Hayunsix pabor. He cayvaiiHo
8 rog, 60-netus Benukon [lobeabr apTopuTeTHEHIIKHA YieH AccolHaiu
HHXKEHEPOB 10 OTOMNJICHHIO, BEHTHJSIITHH, KOHAUIMOHHPOBAHUIO BO3JY-
Xa, TeNJI0CHAGKEHHIO H CTPOUTEIBHON Ternoduanke Gupma «ApKTHKa»
PenlIa NepeHsaTh MaCCOBEIM THPAXKOM I10-TIPEXKHCMY BOCTPeSoBAHHBIH
TPy TaJaHTIHBOTO YYEHOTO,

Kuura ny6mukyercs B cepunt « A mkeHepHbIC CHCTEMBI 3/[aHuit», KOTO-
PYH 3aiyMaud M [LTAHOMEPHO PeaiudyloT PYKOBOICTBO U CIEIHATHCTH
«ApKkTuki». OTKpbLIA cepHI0 MOHOTPahHsi HEIHE 3APABCTBYIONIETO Y4acT-
iMKa Besnkoi OreyecTBeHHOH BOMHEBL, NOJKOBHHKA B OTCTABKE, JTOKTO~
Pa Texuu4yecKux Hayk, npogeccopa Amonbda AgamoBrua PeiMKeBHYa
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K yumamensam

«CucTeMHBbIil aHAIH3 ONTUMH3AIHH 0611e00MEHHON BeHTHIISIIIMY U KOH-
AMLHOHUPOoBaHUs Bosmyxa» (2003 r.). Caenom Beilesn B cBET (hyH/1aMeH-
TaNbHBEIH TPy «PacipeneieHHe Bo3ayxa B IOMENIEHHX» N3BECTHOTO y4e-
HOTO B 06.1aCTH MPOMEILIEHHO BEHTHAAINH, TOKTOPA TCXHMYECKUX HAYK,
npodeccopa Muxaunna Hocudopuya I'pumutmina (2004 r.).

Hert coMHeHHs B TOM, YTO nepensfanHbii yuebuux E. B. Credanosa
Gy/ieT HHTepeceH | MoJe3eH He TOJNBKO CTYAEHTaM npodpuiabHbIx Kadeap
TeXHWYECKHX BY30B, HO H BCEM CIIEIHAJHCTAM OTPaCJIH.

A. M. I'pumutaun, [Tpesunent HII «<ABOK Cesepo-3anag»,
. T. H., nnpodeccop



OT U3JATEJIbCTBA

JlanHas KHUTA B HBIHELHEM €€ H3IaHUH BPsi/l JIn Obl BBILLIA B CBET, €C/IH
OBl He Mopa/bHasd M hUHAHCOBAsE MOALEPAKKA ITOTO U IPYTHX HAYYHO-
TEeXHHYCCKHX H3ATESBCKUX TPOEKTOB (hHPMOH « ADKTHKa».

O6uecTBEHHO 3HAYUMAsI ACATEIBHOCTh « ADKTHKH» — SIBJICHHE 3HA-
Kogoe. ITo GecCIOPHBI NPU3HAK HOBOTO U, 6e3 npeyBeJMYEHNUs, TO-
CYAapCTBEHHOIrO MBILIJIEHHS AeJeBBIX KpyrosB Poccus, KoTOpble B
yCIOBHSX HelIpeKpaujalmerocs pedpopMUPOBaHIs SIKOHOMUKH, HeyC-
TOHUYHBOCTH PBIHKA U TAJCKHX MOKa OT COBCPINCHCTBA CaMUX PBIHOY-
HbIX OTHOIEHHIT HE TOJNBKO MNOAHHMAIOT UMUK M IIPECTIK OTPacJiH, B
KOoTopo# paBoTaloT, HO M NpHHHMAIOT Ha celsa OTBETCTBEHHOCTD 34 €€
Oymyuiee,

<ApKTHKa» — KPYMHEHNIHI HHXKEHEPHO-CTPOHTEIBHBIH XOMIHHT,
BELIYCKAKIHI COBPEMEHHYI) KOHKYPCHTOCIOCOOHYIO NPoJyKIHIO,
SBasiACh OMHHM U3 BeIYIHX POCCHIICKHX npou3BoauTeneil obopyno-
BaHUS CHCTeM BEHTHJISIIMH U KOHIUIIMOHHPOBAHUS, XOJIUHT BCeMep-
HO cTIOCOGCTBYET NPOABHXEHHIO TEXHOJOTHYECKH MEPeI0BOro, aHep-
rocheperamniero ¥ akojloruyecku HesonacHoro obopyaosanusi. Yro B
KOHEYHOM CYCTC B HHTEpeCcaX KaK S9KOHOMUKH CTpaHbl, TaK U OT/CJb-
HOoro notpeburens. Hemoamae bHBIH HUTEPEC CIeNUAMUCTE <ApKTH-
KM» TIPOSABAAIOT K 00yUYCHHIO H BOCTIMTAHHIO MOJIOJBIX KaApOB OTpac-
JId, uX npodecCHOHANBHON OPHEHTAHH Ha KAMMAaTHYECKOM PBIHKE W
B NepeJOBBIX HAYYHO-TEXHUYECKUX Pa3paboTkax. ITo, Npexkae BCero,
Kacaercs cTy/IeHToB NpoduabHbX Kade[p POCCHIICKHX TeXHHYeCKHUX
By30B. JdihbeKTHBHA U MHOTOIJIAHOBA CIIOHCOPCKAS JeATENLHOCTH
«ADKTMKH», HaTIpaBJeHHasi Ha NOAJACPKKY HepeXXHBaloued He 1npo-
CThIe BpeMeHa OTeUYeCTBEHHON HayKH, a TaKXKe Pa3paboTYMKOB HOBEii-
KX TEXHHKO-TEXHOJOTHYECKHX M/l M KOHKPETHHX HayKOeMKHX
IIDOEKTOB.

[IpuMeyaTennho, 4TO M caM XOJIIHHT BeleT HEMPEePBIBHYIO H IICCHA-
IPAB/ICHHYI0 HAYYHO-TIPAKTHYECKY 10 PAboTy, HMEIonyo MaKCHMAIBHOE
LIpHKIagHOC 3HaveHne. K npuMepy, Ha OTHOM U3 KpyNHCHALIUX ero noj-



Om uadamenncmea

paszesienuii, 3asojte «ApKToc», yenemHo GhyHKIHOHUpyeT HayYHO-HC-
caegoBaTenbeKas J1abopaTopusi aspoIMHAMHKH H aKyCTHKH, KOTOPas
pa3pabaTbiBACT M MCTILITLIBACT HOBBiE BHJBL NPOYKIMHM, AKTUBHO B3au-
MOJIEACTBYS NPH 3TOM ¢ HPOeKTHBIMH Opraku3auamMu. [Tpoxyknuio Xoul-
AHHra TaBHO y¥Xe [10 HGCTDHHCTB}' OLIEHHJIH HE TOJBKQO Ha oﬁmupumx
NPOCTOPax POCCHIICKOro peiHKa, Ho U B cTpaHax CHT, Bantiu, ®uHTSH-
nuu, lepManuy, Upiauuu..,

Hananue «ApkTuxoiis dyHnaMeHTaJIbHBIX, MMEIOUIMX Henpexoasiiee
TCOPETHYECKOE H [IPAaKTHYECKOe 3HAUeHHEe TPYAOB 3aMeuaTeIbHOM 1Iest-
IObl OTEYECTBECHHBIX YYEHBIX 3aCHYXHBaCT MPH3HAHHKA HE TOJIBKO Hay4d-
HO OOLIECTBEHHOCTH, HO M MHOTOTBICAYHON KOTOPTBI CHEMUATHCTOB-
npakTukoB. W, npexae Bcero, Hawero npodeccuoHaTbHOrO Oy Aymero:
CTYAEHTOB U MOJIOIBIX HHXKEHEPOB.



NPEAUCJIOBHUE

Kuura E. B. CrehanoBa «BenTHIAINSA M KOHAMIIMOHHPOBAHWE BO3-
AiyXa» HalMCaHa Kak yuyeOHUK st caymateneil Beiciero BoeHHOTO
MHXEHEePHO-TeXHHUECKOTO yYHIua (HelHe — BoenHbll HHXeHepHo-
TEXHMYECKUH YHUBEPCUTET).

B yue6HHKe PACCMOTPEHB! BOTIPOCHI, SIBJSIIONHECS 0OUIMMH /1S CH-
CTeM BeHTHJISIIIMH U KOHAUIHOHHPOBAHHUS BO3IYXa Pa3IHYHbLIX 110 CBO-
eMy Ha3HAYEHHIO COOPYXKEHUI. 3HAYUTENLHOE MECTO B HEM OTBE/IEHO
TEPMOJMHAMIKE BJIaXHOTO BO3AYXa, NPoLEccaM W3MeHEHUs Terlo-
BJAXKHOCTHOIO COCTOSIHUS BO3AYXa H €70 KOHAHIMOHUPOBAHMS, A TAK-
XKe CHCTeMaM BO3/IyXOBO/IOB M BEHTUISATOPaM.

IIpu u3noxeHHN MaTepHala OCHOBHOE BHMMaHHE YAE/SA0CH BbI-
scHeHHI0 Gu3nUeckoi cynHoCTH H3yyaeMsIX npoueccos. TexHuueckue
1 KOHCTPYKTHBHBIE XapaKTEPHCTHKH J1aXe COBPeMEeHHOro 110 TOMY Bpe-
MEHHM, KOT/[a H3jaBascs yueOHHK, 00opy10BaHUs paccMaTPHBAIOTCS B
HEM BecbMa KpaTKo.

Cllelyer 3aMeTHTb, YTO, HECMOTPSI HA BBICOKHH YPOBEHb H3MOXEHHS
MaTepHaJa ¥ OTCYTCTBHE CBEleHHH B JIHTEPAType O LEJIOM Psi/ie u3Jjiarae-
MBIX B yyeGHUKe BOMPOCOB, NOCTEHUI He OIy4YHJI B CBOE BPEMS LIHPO-
KOTo pacipocTpaHenust, Tak kak Obin u3gan MunUCTEPCTBOM 060POHEL
MaJILIM THPaXOM U B IIpojiaxy He nocrynai. Tem Gosee HesnecoobpasHbim
TIPE/ICTABJISIETCS CT0 MePEeH3/IaHue, KOTOPOoe, 110 HallleMy MHEHHIO, SIBJISIeT-
CH aKTya/bHEIM H [IOJIC3HBIM Kak jUist Ye chOPMHPOBABUIMXCS CIIEIHa-
JMCTOB, TaK K A/ Tex, KTo ofyyaercs: npodeccuu MHxXeHepa Mo oTone-
HMIO, BEHTWIAMMH ¥ KOHIWIMOHHPOBAHKIO BO3/TyXa.

E. B. CrepanoB 661 OlHHM M3 KPYNHEHLIMX OTEYCCTBEHHDIX yye-
HBIX B 00J1aCTH BEHTHISAIMH H KOHAMIIHOHHPOBAHUS BO3AyXa. Y10 Ke
KACAeTCs 3THX CHCTEM CHECIHAIBHEIX MO3EMHBIX COOPY/KEHHIH, TO eMy
31eChb He ObLIO PaBHBIX.

3a rogbt cBOEH HayyHO-HCCAE0BAaTCILCKOH 1 nmejaroruyeckoii xe-
arenpioct E. B, CredanoB NOATOTOBUJ TEICSYH HHIKEHEPOB, IECST-



Ipeducnosue

KM KaHIHIATOB M A0KTOpoB Hayk. [Tog ero pykoBogCcTBOM cO3aHO
1e/I0e HayYHOE HAampaBJIeHHe B 001acTH UCCIeqoBaHisl, MOAEIPOBa-
HUS M pacyeTa NPOHeccoB TETI0- U MaccooOMeHa B annapaTtax CHCTEM
KOHIAUIMOHHPOBaHUS BO3TyXa.

B reuenue 15 net E. B. CredhanoB BO3TIaBAAN CEKITHIO OTOIIEHHS,
BEHTHISIHH ¥ KOHAUIIHOHHPOBAHUA BO3yXa JIeHHKIrpaIcKoro oT/ie-
nenust HTO Crpoiiusayctpuu, 6611 npeacesatesnieM PeryasipHo Mpo-
BOAMBLIKXCS B JIEHUHTPa/ICKOM IOMe HayYHO-TEXHHYECKOM nponaraH-
avl (JIIHTII) ceMuHapoR MO KOHAMIMOHHPOBAUKIO BO3/1yXa, BXOIUNT
B cocTas yvyeHbix cosetos BUTY, TUCH, BHUUWUOT BIICIIC, Tex-
HUYECKUX coBeTOB Boenno-Meaununckoii akagemuu uM. C. M, Kupo-
Ba, BHUUTC, Ipobaemuoro cosera npu BIICIIC, Texauueckoro co-
Bera no Kouaunuonepoctpoenuio B CCCP, 6pin KOHCYABTAaHTOM
MHOTHX NPOEKTHBIX opranu3anuii MunuctepcTBa 06OPOHHL M IPyrux
BEIOMCTB.

Iepensnapaemas kuura E. B. Credanosa nanucana u usgana 6onee
30 neT Ha3aM, HO OCHOBHBIE TECOPETHUECKUE TTOJOKEHUS, HINOXKEHHBIE B
Heilt, 10 CUX 1IOP COBPEMEHHBI H 1101e3HbI [T paboTaloninx HblHE cne-
nuaHcToB. OcobenHo 310 KacaeTcs GU3HYECKHX OCHOB PacCMaTpHBa-
€MBIX B KHUTE NporeccoB i cucteM. K coxaneHHio, MHOTHE BBIXOAI[HE
HBIHE U3 MeYaTH KHUTY B 3TOM OTHOIHEHHWH OCTABJISIOT XKEJAATh Jyyile-
0, XOTSI M IePEHACHINICHBI TEXHUYCCKUMHE H TACTIOPTHEIMH XapakTepH-
CTHKAMH BIOJTHE COBDCMEHHBIX 000pYI0BAHHIT H CHCTEM.

B niepen3gaBaeMoll KHHTC, K COXKAJEHUIO, HE YAACTCS COXPAHUTD
BCe TaaBbl OpHTHHana. CBA3aHO 9T ¢ OrPAaHHYEHHBIM 00BEMOM M3]1a-
uus. VcKiwueHsr, Ha Ham B3rasi, aubo ycrapesline raBs, anbo te,
4TO noApobHee u3N0KeHbl B HEJaBHO BHILIeIIUX u3gaHusx. Jletanb-
Hee Ha 3TOM OCTAHOBMMCS NPH KPAaTKOM XapaKTePHCTHKE Kax[0H ra-
BBl QPHTHHAJA.

B rnaBe 1 «TepMognHaMuKa BJIaXKHOTO BO3AyXa» [0C/Ie/[0BATE/Ib-
HO, JJOTHYHO U IocTaTouHO Tayboko dusnuecku o60CHOBaHHO u3ara-
I0TCSI CBOMCTBA CYXOTO BO3AyXa, BOASHOTO 1apa M X CMECH — BJaX-
HOTO BO3AyXa, nocrpoeHue I-d aumarpaMMel BIaxHOTO BO3/qyXa,
OTBICKAHHE C €€ IOMOUIBIO [TAPAMETPOB BO3/IYXa H HaX0XICHHE TOUEK,
XapaKTePU3YIONIHX To HJHM HHoe ero cocTosiHue. PaccMmaTpuBaioTces
pa3JjiHyHble OPOIECCHl M3MEHEHHS COCTOSIHUS Bo3yxa. B sakmiovenue
NPUBOIATCS 33/Ia4H € TIPUMePaMH PelieHUs Psifia U3 HHX.

3aMeTHM, YTO B COBPEMEHHOH JIHTEpaType 110 BEHTHISIIIHH i KOH-
AUIHOHUPOBAHMIO BO3/lyXa TaKHe 060CHOBAHHOCTD H I10CTE0BATE/Ib-
HOCTb 4aCTO He NPOCMaTPHBAIOTCA.

[naBa 2 <Tpe6oBaHus K BO3yXY 3aKPBITHIX [IOMENECHHA» BKIOYA-
eT o01ue ionoXkenus v TpeGUBaHMA K Ta30BOMY COCTABY, YHCTOTC BO3-



ITpeducaoeue

Nyxa B ero MeTeopoJioTHUYeCcKUM napamerpam. M3joxkeHue 3T0ro Ma-
TepHaJia OTAMYAETCS OPHTUHANBHOCTHI0, GU3HYECKOH W THTHEHHYE-
CKO#f 060CHOBAaHHOCTEI0. I3BECTHOE BHUMAHKE Y/(E/1€HO B 3TOM TJiaBe
KOMIIIEKCHOMY HOPMHPOBaHHI) METEOPOJCTHYECKHX TTAPaMETPOB: 3K-
BHBANCHTHO-3(PEKTUBHOH H PE3yABTHPYIONICH 3HAYCHUSM TeMIepa-
TYPEL

EcTecTBeHHO, 4TO B 9T0ii r1aBe He HALLIH [IPE/CTABICHUS COBPEMEH-
HBIC THTHCHMYCCKHE TIpecTaBIeHuA 00 onryniaeMoM KayecTBe BO3/yXa,
wupoxo npenaragpupyemoie [1. O. @anrepoM U eBponencKUMH HOpMa-
THBHBIMH JOKYMEHTAMH, KOTOPbIC, HPAB/A, IOJHOCTEIO UTHOPUPYIOT pe-
3yJBTAThl HCCAEOBaHU oTeuecTBeHHDBIX cienquanucTor (B. H. Tere-
pesuukosa, JI. B. [lapayxuna u ap.). [Ipu stom 3apybexHbie Hecne-
foBaTen# U paspaboTYMKHM COOTBETCTBYIOUIMX CTAHAAPTOB OOBSICHSI-
10T TaKoe [oJIokeHde TeM, 1To B Mupe (8 EBporne, B uacTHoCTH) Mano
U3[IaHO Hallleil OTeyeCTBEHHOH MUTEPATYPHI Ha AHTJIHHCKOM W APYTHX
eBpOTEHCKHX A3BIKAX.

B rnase 3 «Knaccudukanns cucreM BEHTHISIIIUH W KOHIHIHOHMK-
POBaHUsA BO3/(yXa» MPUBOISTCS, MOXamXyi, BecbMa JIOTHUHbIE H 10CTa-
TOYHO [IPCCTHIC NDU3HAKH KAACCH(DHKAIMH 3THX CUCTEM. JaMETHM, UTO
NONBITKH Y4e€CTh B KnaccuHKaIuu Bee Pa3HOBUTHOCTU CUCTEM, KaK
NPaBHIO, IIPUBOJIAT K HACTONBKO CIAQKHOH CHCTEME pachpeeleHus
MOCTEAHHX, KOTOpas YacTo 3aTPYAHSACT IOHMMAHHE POJIH H MCCTa psia
13 HUX. BaxHo 1 To 06CTOATENLCTBO, YTO TeXHHYECKAs JAUTEpaTypa
IOIKHA OBITH OPHEHTHPOBAHA Ha CNICIHATHCTOB ONPE/IEJICHHOTO YPOBHS
U KBanuHKaMy, Ho npodeccHoHabHas, (BU3HYECKAs. H IOTHYECKast ee
()pHeHTHpOBZIHHUCTI: He JOJIXKHBI ITI)HBOI[HT[) K HCpcyCJ]U}KHEHHlO H3aara-
emoro MaTepuana. B atom orHotenuu kuura E. B. CredanoBa moxer
CAYXKHUTh TPHMEPOM JOTHUHOH, hU3HTeCKH 060CHOBaHHOH 1 nmpodec-
CHOHAJIBHO AOCTYNHOM MaHEPHl H3MIOKCHHA PACCMATPHBACMEIX TEM K
BOIIPOCOB.

Tak, HampuMep, KaK CHCTEMBI BEHTHIIAIMM, TAK H KOHTUIIMOHHPO-
BaHHsI BO3TYXa KJIACCUPUUMPYIOTCS [0 TPEM-YeTHIPEM OCHOBHBIM NpH-
3HaKaMm:

—  BEHTHJISILUH!

a) no cnocoby MoOYK/EeHUsT ABVKEHHS BO3/IyXa;

6) no cnocoby cHaGXeHUS MOMENIEHHS BO3/IyXOM;

B) 10 METOJy OPraHH3alMH BEeHTHISIHH [TOMCHICHHS;

—  KOHIWITHOHHPOBAHHS BO3IyXa:

a) Mo CTelleHM UCIIOAB30BAHMS HAPYXXHOTO BO3IYXa;

6) no cTeneHM UECHTPATH3AIMY;

B) IO CTCTICHH aBTOHOMHOCTH;

r) no cinocoby KoMnuekTanuu yana obpaboTKH Bo3ayxa.



Hpeducnosue

I'nasa 4 «OnpenencHue Bo3nyxoo6MenoB» coaepXuT (Kpome oburix
MOJIOMEHHUH) KOTHYCCTBCHHYIO OLEHKY BBIICASIOIMXCS BPeIHOCTCH OT
PasNHYHBIX HCTOMHMKOB (TEILIOTEI, BAATOBbIAENEHHH M TIOCTYIJIEHHS B
noMenleHHA PasnHYHBIX Ta30BBIX BpeAHocTel). B aToil rmaBe paccmaTpu-
BAlOTCS PA3HYHLIE METOIBI ONPe/ieJIEHNS BO3AyX000MEHOB Kak B obuie-
0OMeHHDIX, TAK U B MECTHBIX CUCTEMAX BEHTHAAITHH ¥ KOHJIHIIHOHIPOBA-
HHS BO3/yXa.

OpHako B HACTOSIIIEE BPEMsI OYEHD AKTYATBHA TPOOIeMa OpraHM3aLii
BO3MyX00OMEHA B KBAPTHPAX MHOTOITAXKHBIX JKHJIBIX I0MOB M 0hMCOB, 4TO
He HaIILTO OTPaKeHUs B Tmase 4. Kak coBpeMeHHOe 1010JHERUE 3TOTO Ma-
TEPHAJIA, MOXHO PACCMATPHBATD PST TEXHHIECKHX PEKOMEHIALIHI U CTaH-
JapTOB, pa3paboTannblx HCKOMMepueckuM naprHepetBoM «ABOK» (1ipo-
beccruoHaabHOe 06BEIMEEHHE CNENHATHCTOB B 001aCTH OTONNEHHUS,
BEHTHIAIMH, KOHTHUMOHHPOBAHHUS BO3IYXa, TETLIO- H XOIOX0CHAOKEHUS ),
Cranpapt «ABOK» «3manus xuisie H obmecrseHHbie, Hopmbr Bosayxo-
oOMeHas» paccMOTpeH YTpaB/ieHHeM CTaHIapTH3AlHH, TEXHHYECKOTo HOp-
muposatisi 1 cepriucdukamn Focerpost PO B 2002 roxty, koTopoe cuuTaer
BO3MOMCHBIM HCIMO/B30BATh JTaHKble CTAaHAapTa A IPUMCHEHHS NPOoeK-
THPOBILHKAMH M BCCMH OPraHU3AIHAMH, 3aNefiCTBOBAHHBIMU B CTPOH-
TenbHoM nporecce. KpoMe Toro, B kKauecTBe pexoMEHIaTeIbHOTO CTaTyca
B 2004 rosy 6blam paspaboTansl 1 pacnpocTpatenbl « TexHuyeckue peko-
MCHJIAIHH IT0 OpraHru3aiy BosnyxouﬁMel{a B KBapTPIpH.X MHOMO3TAXKHOTO
xuioro gomas — TP «ABOK» — 4-2004 1. A B 2005 rogy u3aana MOHOTpa-
st Y. . Jlupuaka u A. JI. HaymoBa «BeHTH/BIINS MHOTOSTaXHBIX KH-
JBIX 3faHuit». MCIonb30BaHHE JAHHBIX MATEPHAJI0B [03BOJHMT [OBBICHTD
YPOBEHB NPOEKTUPOBAHHS, CTPOUTENBCTBA H HKCIUIYaTAlIUK C OPHERTALM-
eil Ha UCIIOJB30BAHHE COBPEMEHHBIX TEXHOJNOTHIT B OTONHTENbHO-BEHTH-
JISIHOHHOM TEXHMKE, YIYYIICHUIO KaueCTBa MUKPOKJIMMATA 3IaHWH, 1o-
BBILIEHHIO SHEPreTHYECKOH 3(PeKTHBHOCTH 3HaHMH.

I'maba 5 <«IIponeccsl ¥ annapaTel KOHAMIMOHUPOBAHHS BO3AyXa»r
SIBNISIETCS LEHTPAJILHOM B yyeGHUKe, U B Hell BECBMA NOJAPOGHO U3a-
raloTcs BoNpocel 06paboTKH Bo3/lyXa B annapaTtax pasiUyHOro THIA:
KOHTAKTHBIX, IOBCPXHOCTHHIX Teioo6MenHuKaX, yCTaHOBKaX copb-
LIHOHHOTO THTIA,

Bousiblioe BHHMAHUE B 3TOH rAaBe y/e/1eHo annapataM KOHTAKTHO-
r0 THNA: OPOCUTENLHBIM KaMepaM, allllapaTaM ¢ opollaeMoH Haca(KO
¥ nenHeM aninaparaM. He o6eien bl BHUMAHHEM IOBEPXHOCTHBIE TE -
noobmenHuKH. IIpu 3ToM akueHT AesaeTcst Ha TaK Ha3BIBAEMEIX 110-
BEDXHOCTHBIX BO3LYX00XIaIUTENSIX, pa0OTAONMX KAK B CYXOM PEXU-
M€, TAK U B PeKHME C BBINA/[eHUEM KOH/ICHCATA.

3HauuTENLHOE MECTO B THABE yICAsIeTCs OCHOBHBIM HOJIOXKCHHAM
TEOPHH TEMJ0- K MaccooOMeHa MExAY BO3AyxOM M Bofoil u uzobpa-
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xenuwo Ha I — d nuarpamme npoiieccos o6paboTrH Bo3ayXa Boaoi. Ms-
JIOXKEeHHE 3THX BOMNPOCOB OTJAHYAETCA MOCIeA0BaTeIbHOCTBIO H COOT-
BETCTBYOWUMY QU3HIECKMMH U MaTeMaTUYECKHMH 0G0CHOBAaHH MU,
W ceroids BbI3BIBAET HHTEPEC A0KA3ATENbCTBO CHPABEAJIUBOCTH TIPH
PAcCMOTPEHMH HA3BAHHbIX Bbilie TPOLECCOB LIOCTOAHCTBA H3BECTHO-
ro cooTHolleHus JIboKCca, KOTOPoe IO CETOAHANTHErO AHA PAIOM CIIe-
IHaTHUCTOB HOABepraerca coMHeHn0. B yacTHocTy, 310 0cobeHHO BaX-
HO /ISl IPOILECCOB OXJaXKIeHUs U OCYNIeHHA BO3AYXa.

3HauuTeJbHBIH MHTEPeC NPeACTABIIAIOT U3JI0KeHHble B 3TOH rllaBe
METO/BI TIOJNYyYeHUs PACUETHBIX 3aBUCUMOCTEHR 1718 Pa3IMyHBIX TUIIOB
KOHTAKTHBIX allllapaToB:

— IOJIyYeHWe paCYeTHBIX 3aBUCUMOCTEN Ha OCHOBE WCTOJIB30BA-
HUA K03DPHUIMEHTOB TEMI0- ¥ MaCCOHEPEHOCA;

— [OJNyYeHHUEe PacYeTHHIX 3aBUCUMOCTEl Ha OCHOBE HCIOIb30BAHUA
yuces ejIMHUIL IEPEHOCA SIBHOH U IIOJIHOH! TenNoThl (BHEpBbIe Ta-
KOI N0/JX0/] TPUMEHUTENIbHO K PACYETY ANIIAPATOB KOHAHUIUOHHU-
poBaHus Bodayxa npeajioxer uMenHo E. B. Credanosbim);

— TONy4YeHWe pacyeTHBIX 3aBHCHUMOCTEH, OCHOBAHHbIX Ha Mpex-
CTaBJIeHUN 00 WaeaJbHOM Hporecce (37ecs peys HUuetT od Mc-
noJip3oBanyd KoadpdynueHToB 3@OeKTUBHOCTH, TPE/IIOKEH-
HBIX Pa3JIMYHBIMH aBTopaMH, HanpuMep b. B. Bapranosnim,
E. E. Kapnucom u ap.).

Janee nogpoGHO pacCMaTpUBAIOTCS PA3/INYHBIe THTIBI KOHTAKTHBIX
annaparoB (opocutesbHbie GOPCYHOYHbIE KAMEDPDLL, KaMephl ¢ Gpolia-
eMOil HacaZKoH, MeHHBie alapaThl) H H3JaraloTcsa METOAbl pacyeTa
KaKJ0r0 THIlAa 3THX aliapaToB.

Ha BecbMa BBICOKOM YPOBHE OHMCHIBAIOTCA B I7laBe HOBEPXHOCT-
Hble TeIIo0OMeHHUKH (B OCHOBHOM BO3IYXCOXJAAUTENH) W METOAbI
HOJy4YeHN 3aBHCHMOCTEH 1151 UX NPOEKTUPOBAHUS U pacyeTa.

B sakmoyeHye rnassl noapoOHO M3NaralnTesa BOHPOCH, CBI3aHHbIe
C OCYUIEHMEM BO3/lyXxa B MEXaHWMYECKUX OCYUIMTENSX, a Takxe B ab-
cOpOTIMOHHBIX M A/ICOPOIHOHHBIX OCYIIUTEIbHBIX YCTAHOBKAX.

[nasa 6 «OyucTka BO3AYXaA OT ILIMKM» B HACTOsLIEE M3JAAHME HE
BEAtoYeHa, CienavucToB, MHTEPECYIOIUXCA ITHMW BOIIPOCAMH, MOX-
HO OTOC/IaTh K COOTBETCTBYIOWEH JUTEpaType:

- TII. A. Koysos, A. I. Maabrus, I'. M. Cxpsatud. OurcTtka OT IbLIH

ra3oB ¥ Bo3zayXa B Xxumudyeckoil npomsinineHHocty. — JL., Xu-
mud, 1982;

— A W.Tlupymos. ObecrbimuBanne so3ayxa. — M., Ctpoitnanar, 1981;

— B. U. Mlonyuikun, C. M. Aaucumos, B. @. Bacumbes, A. M. I'pu-
mutaun. Oxpana sospyurHoro dacceiina. — CI16., «ABOK Ce-
Bepo-3anazy, 2004;
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— pap cratedl B xypHate «ABOK» (ocofenno npyMeHUTENbHO K
YHUCTHIM KOMHATaM);

— Cleanroom Design. Edited by W. Whyte John & Sons. — UK,
1995.

TnaBa 7 «CeTH BO3LyX0OBOZIOB CHCTEM BEHTUJIANMH U KOHAUIIHO-
HHPOBaHHs BO3AYXa» COAEPAKHMT AOCTATOYHO NOApoOHBIE CBEAECHUS O
KOHCTPYKTHUBHBIX 3JIEMEHTAX BO3AYXOBOIOB, (PaCOHHBIX YaCTsAX U YC-
TPOHCTBAX /1A PETYIUPOBAHUSA KOMHYECTBA BO3AyXa, TPAHCTIOPTHPY-
€MOT0 B BEHTUIAIIMOHHEIX ceTAX. B Hell Takie paccMaTpyBawTCy Te-
opeTHYECKYE OCHOBH pacyeTa BO3IYXOBOAOB, ONpeaesIeHHE MoTeps Ha
TpEHHE U peoL0ieHHe MeCTHBEIX cONPOTHBIAEHUH.

B riase taxxe mogpoGHO HalaraeTcsl MeTOAMKA pacdeTa pasBeTB-
JIEHHBIX CeTeii BO3/yXOBOAOB H NOCTPOEHHE HX a3poAMHAMHYECKHX Xa-
PAKTEPHCTHK.

OueHb BaXXHBIM pa3/esIoM [JIaBH SIBAseTCd Naparpad, MoCBsieH-
HBI onpeeseHUI0 3aKOHOMEPDHOCTEH M3MeHeHHs TeMITepaTypbl BO3-
AyXa IIPH ero ABHXeHHH B BO3AYXOBOZaX. 31eCh e U3JaTaloTCs BOH-
POCHI, CBI3aHHEIE C 3IKOHOMUYECKOH 1e1eco00pa3HocTbIo YCTPOHCTEA
TelNJ0BOH W30JI41MH BO3NYXOBOAOB.

Inasa 8 «Pacnpenenenye Bo3ayxa B BEHTHIMPYEMBIX TIOMETEH HAX»>
110 CBOEMY COAepPKAHWIO BeChbMa HHTepecHa (0co0eHHO €CT yYeCTh Bpe-
M$ M3JaHKS KHUTH, KOTAA JIUTEPATYPH 110 3TOMY BOLPOCY GBIIO ABHO
HEJOCTATOYHO). 3aMETHM, UTO H3JIOXKEHHe MaTepHasa HTOH I1aBbl Xa-
PaKTepHU3YeTCs KOMILTEKCHBIM 1 (husutdecky 060CHOBaHHEIM NOAXOJOM.

B HacTosweM U3TaHWH 3Ta I71aBa OLYCKAeTCs B CBA3Y C TEM, UTO CO-
BCEM HEJABHO BHINLJIA U3 [leYaTH YHUKaAJIbHAA 110 CBOEMY COJEPKAHUI0
moHorpadua M. 1. [puMutauHa «PacnpeseneHne Bo3Ayxa B HOMewe-
HHAX». B 310 KHMre, KpOME HAayYHBIX OCHOB U MHKEHEDHBIX METO/IOB
pacdera CHCTEM BO3ayXopaclpesesJeHus IPUTOYHOTO BO3yXa B BeH-
THUJIUDYEMbIX H KOHIWIHOHHPYEMBIX OMeIHeHUsiX, TPUBOAUTCS ONH-
caHvie KOHCTPYKTHBHBIX 0COOEHHOCTEH CoBpeMeHHBIX BO3AyX0pa3zia-
fomux yerpoicts. IlpuBoauTea nepeyeHs ¥ OCHOBHBIE TeXHHYeCKUe
XapaKTepHUCTHKH Bo3ayXopaclpezneauTenaed 0TedeCTBEHHBIX (GUDM-
npousBoaMTenei («ApKToc», «IKoiopoc-BenTtos ), 3assBUBIINX Ha poc-
CHHCKOM DHIHKE KJIMMaTUYeCKOH TeXHUKY MHPOKUH CIEKTP U BHICO-
KO€ Ka4yeCTBO BBIIyCKAEMBIX U3/eJHi W 3aBOEBaBIIMX B HACTodAluee
BpEMs JJ0BEpHE 3aKa3yuKoB H IPOdecCHOHATbHBIX KOMIAaHUI.

B rnaBe 9 «BenTunaropsi» ynop genaerca He Ha pasHoo6pasnu KoH-
CTPYKTHBHOTO UCTIOJIHEHUS YCTAHOBOK /IS TPAHCIOPTUPOBKH BO3Y-
Xa, @ Ha BO3MOKHbIX MPUHIIUNTHANBHBIX BAPUAHTAaX KOHCTPYKIMY I1OC-
aennux. Ocoboe xxe BHUMaHUE B 3TOH raBe yaeleHO 3JeMeHTaM
a3POJIMHAMUKH BEHTHJSATOPOB ¥ MX a3pOAMHAMUYECKHWM XapaKTepun-

12



Ipeducaveue

CTHKaM. 3HauUTeJIbHOE MECTO B HEH NpeflocTaBleHO paboTe BEHTUIA-
TODOB Ha CeTh BO3AYX0BOAOB H COBMeCTHOH paboTe BEHTUIATOPOB Ha
BEHTHJIAMUOHHYIO ceTh (HapaZ/IeTbHOH U ToCJIeq0BaTeIbHON).

Cienyer oTMETHTB, YTO 0COD0E Pa3BUTHE M TOTYKOM K IIHPOKOMY
NpUMeHEeHHIO IeHTPOOEeXHbIX BEHTUIATOPOB 3a pybexom ObLI0 HON0-
xeHo B 1973 roay I'ancom Octbeprom (LIsenms ), KoTophiii NepBbIM B
MUPOBOH MPAaKTHKE CO37a7 KaHAIBHBIH 11eHTPoOeXHEI BEHTUIATOD —
MCKYCCTBEHHYIO KOHCTDYKLHIO IPH ee (e3ycI0BHOM MpocToTe. ITO ABU-
7I0Ch HACTOAMMM COOBITHEM U OHOBPEMEHHO MOWHBIM BYHAAMEHTOM
1A NOCTEeYIOmEro OypPHOTo HCTIOJAb30BAaHKMA MX B 0T€YECTBEHHOH BeH-
TUJISIIIUOHHOM TeXHUKe. KaHasibHble BEeHTWISITOPHI SIBASIOTCA HHXEHED-
HOU KOHIeNnyeH, TpU3HAaHHOH BO BCeM MUpE.

[oapobuyo MHGOPMAIMIO 0 KaHANBHbIX BEHTUAATOPAX Pa3IHIHO-
r0o TUNA ¥ Ha3HaYeHUsl MOXKHO IloyepnHyTh B Karanore (O6opyunosa-
HME I8 CUCTEM BEHTUIANMY BO3AyXxa, 2005 r., MockBa, <« ApKTHKa»).

MHorue poccuiickve oprauisanyy, Kotopsie paboTanT Ha pHHKE
BEeHTHJIAIIMY M KOHIWIHOHHUPOBAIUA BO3gyXa, Mo JOCTOMHCTBY olle-
HWJIM HIBEACKOE KadeCTBO Npoaykuww <Qstberg», mupovaitimnii Mo-
IEJIbHBIH PAJ H TPEBOCXOMHBE TEXHHYECKHE XapaKTEPHCTHEH.,

B 3akirouenve raaBe paccMarpuBaercd 6opnba ¢ UiyMOM BeHTH-
JIATOPHBIX YCTAHOBOK. 34€Ch JOCTATOYHO HOAPOOHO BBIBOASTCS 3aBU-
CHMOCTM JUUIS Olpejie/ieHHsi YPOBHeH niyMa (CYMMapHOTO H OKTaBHO-
ro) ¥ TPUBOAATCA XapaKTePUCTHKH NIYMOTAYITUTE el pa3IMyHOTO
KOHCTPYKTUBHOTO HCHOIHEHU.

FnaBa 11 «CucTeMbl eCTECTBEHHONH BeHTHIIAINH U 3JIeMEHTHI 110/-
3eMHOH a3pOCTaTHKW» He BKJIOYEHA B HACTOSIIEe H3/IaHUe, XOTH B Hell
NPUCYTCTBYeT HHGoOPMalys, TPEACTaB/IAI0Nas olpeAe]leHHbI HHTe-
pec, HO peAKo NPHMeHsAeMas Ha 00beKTax rpak AaHCKOTO Ha3HAYeHU S,

Hrax, npy usnanuu yyebnuka E. B. Credanosa ynop cuenan Ha
Hanbosee MHTepeCcHble B MHPOPMAUMOHHOM OTHOLIEHHHM, aKTYa/ibHbIe
M 10JIe3HBIE /IS COBPEMEHHOTO cnenyanucta Matepyuansl. I[lpy atom
COXpaHeH CTUJIb U3OKEeHN s, BECbMa XapaKTepHbIH /T 3TOro TanaHT-
JIMBOTO M BecbMa HeCTaHAapTHOTO 4esoBeKa. XOTeN0oCh Obl TAKXKe OT-
METUTh OIHY 0COOEHHOCTh €70 TBOPYECTBA: OH HMKOINla He nucal To,
4TO HaMeuall, CPasy, A0BOJbHO MHOTO PA3MBIIIJIAJ, HO BCerja uasara
To, 4To y HeTo PopmupoBanock, 6e3 yepHOBUKOB. MHOrMx 310 yaAUB-
ns1710, HO TakoB 611 EBrenuit Bacuibesuy. Ilpuyem kpyr ero npodpec-
CMOHAJIBHBIX MHTepecoB ObLI BEChMa HIUPOK, M 3a 4TO Gbl OH HYU Opa-
s, peaysibTaT BCerga OB He3aypsAHBIM U BeCbMa MOJIE3HBIM M AJNA
TEOPUHU, U i1 NPAKTHKY.

C yyeHuKaMu on Bcerna ObLl qo0poXkenateieH, MPOHWYEH, HUKOT-
[a He pasroBapyBal ¢ HWMH Ha BBICOKHX ToHaX. K KpuTHKe B CBOH
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ajipec OTHOCHJICA C NOHUMAHWEM H IOMOPOM, HUKQT 12 HHKOMY He MCTHI
Y 3JIa He MOMHHIL

BenomuHaeTcs craenywoiui npumep ua obmenus co E. B. Creda-
HOBBIM OIHOIO U3 PelakTOPOB HacTosiuiero udiavug: «<B 1964 rony
Esrennit Bacunbesuy zapepiras paboty Haa DOKTOpPCKoH JHCCepTa-
uMeil, a g TOJABKO MTPUOLLI ¢ TPOM3BOACTBA Ha Kadeapy, HaYaIBHUKOM
KOTOpOH OH Obu1. VI TeM He MeHee oH NpeiyIoKUI MEe TPOYUTATL OHY
U3 IJ1aB CBOEH AMCCEPTaIMH U BEICKA3ATh 3aMeYatus, eC/Id OHH Y MeHs
noapsiTceA. 3aMedanuil y MeHs 0Ka3aoch cyuiecTBeHHO OoJiblile, yem
OH QWA U 1 X YECTHO BBICKA3aJL.

— Hy u Hexopouwii Tet, Bonons, yenosek, — ckaszan Esrennii Ba-
CUJIbeBWY. — 3aBTPa NPUHECY CIeAYIoNLYI0 rnaBy. ToNbKO YUTAH BHU-
MatesibHO U He OGOHCs KPUTHKOBATD.

[Ipencrapasio, yre 6p110 OB, ecM GBI Ha €TO MeCTe OKA3ATCH KTO-
HUOyab Apyroi. A oH Gbil BoT Takod. M 0 MOMX 3aMe4aHMaX B ¢BOH
azipec HOTOM BCHOMMHAJ ¢ I0MOPOM».

OT peaakTopos: JI. 4. Bananuuua, k. T. H.

B. /1. Kopkux, k. T. H., mpodeccop



Tnasa 1

TEPMOJIHHAMMHWKA BJIAZKHOT'O BO3JIYXA

§ 1.1. CgoiicrBa cyxoro Bo3AyXa

OxpyxatomHuit Hac atMocepHbIii Bo3ayx npeicTaBiager cobol cMmeck
CYXO0H 4acTH,cocTa KOTOPOi cTabuiieH TO BHICOTE U MOCTOAHEH
anst 1000k Touky 3eMHoro miapa (1abn. 1.1), 1 BOAAHOTO mapa,
KOJIMYECTBO KOTOPOTO NiepeMeHHO. Takum ofipa3oM, B CUCTEMaX BEHTY-
JIAIHY ¥ KOHIUIIMOHHPOBAHHA BO3AYXa MPUXOIUTCA HMETD JIEJIO ¢ BJAXK-
HBIM BO3IyXOM, UJH BO3ZYHIHO-NIAPOBON CMeCHIO.

Tabnuya 1.1
Cocras cyxoii yacTi atMoedeproro Boaayxa
HanmenoBanue Xumuueckoe % Moneryaspusiit
INEMENTA obo3naveHKe no obseMy Bec
Asor N, 78,08 28
Kucnopoa 0, 20,95 32
AproH Ar 0,93 40
Yrnekucnniii tas CO, 0,03 48
Bonopoxa H, 0,00005
Tenuit He 0,0005
Heon Ne 0,0018 20
Qson 0, 110 48
Kpunrox Kr 0,0001 84
Kcenon Xe 0,000008 131
PajoH Rn 610 222

MonekyasipHblii Bec cyXoif yacTH Bo3ayxa paseH 28,98. Temneparypa
KumeHHs1 xuKkoro Boapyxa —192 °C (81°K).

B pacuetax no BeHTHMSIHH M KOHIMIMOHWPOBAHWIO BO3AYXa BJIAXK-
HBIH BO3/1yX € JOCTATOYHOM TOYHOCTBIO CUMTAIOT HIEAIbHEIM ra30M H pac-
NPOCTPAHAIOT Ha Hero COOTBETCTBYIOIHe (hUanueckre 3aKOHBI, ClipaBer-
JIUBBIE 715l CMeCH HAEANbHBIX Ta30B. Kaxkxbiit ras (B TOM uMcne ¥ BOISHON
Map) 3aHWMAeT TOT JKe 00BeM, UTO U BCH CMEeCh, HMEET O{MHAKOBYIO ¢ HeH
TCMIIEPATYPY M HAXOAUTCA TTOA CBOMM NapiHaJbHBIM JaBIeHHeM.

15



Taasa 1

Cornacso 3akoHy Janprona cyMMa TapuyaldbHBX JaBieHHi BCeX ra-
30B, COCTABJAIONUX CMECh, PABHA MOAHOMY (BapoMeTpHyecKOMY) jae-
JIeHW10 cMecH B:

k
B=})1+P2+P3+...+PK=23_ (11)
1

B nanbHelimieM Hac He GyayT MHTepecOBaTh MAPIHUAIbHEIC AaBIeHHS
OT/1e/IbHBIX Ta30B, BXOAANUMX B CYXYI0 4aCTh CMECH, IO3TOMY HOJIHOE AaB-
JIEHHE CMECH [IpEACTAaBUM TaK:

B=P +P, (1.2)
rae P — napiuaibHoe naBiende Bceil cyXoM yacTu Bosayxa (Mnaexc
<[C» O3HAYALT «I'a3d CyXOii»);

P — mapumanbHoe JaBlieHHe BOAAHOIO Tlapa.

BapomeTpuueckoe nasnenyie U3MEHSIETCH TIO BbICOTE i B COOTBETCTBHH
€ 3aBHCHMOCTBIO

B= Bne-n,nomzsk . (1.3)

BenvuuHb gaBneHuit nsmepsiorcs B v/m? (cucrema CU), mm pm. cm.,
xkl/M (mm 600. cm.). Tlepexosl oT OIHON CHCTEMbI U3MEPEHHIT K APYToH
MOKeT GbITh IPOU3BEIEH ¢ NOMOINBIO CenuanbHoit Tabaunm (CM. npu-
Joxenue 1.1).

TInoTHOCTD p, ¥ 06BEeMHDBIN BEC ¥, CYXOTO BO3AyXa IIPENCTABIAIOT CO-
(o} OTHOLIIEHHE MACCHI WJIW Beca BO3AyXa K 00beMy. Mesx 1y IOTHOCTBIO
U 0(/bEMHBIM BECOM CYU{ECTBYET M3BECTHOE COOTHONIEHHE

Yre

Pre="g (1.4)

rje g — yekopeHue csobogHoro nageHud (g = 9,81 x/cex?).

Hepr,lIHO BUIETD, 9TO pasmepHO(sz ILJIOTHOCTH B CHCTEME € fUHMHI]
CH — xz/M% a pazmeprocth obweMHOro Beca B MKI'CC — xl /x>, TIpu
temnepatype 0 °C u GapomerpudeckoM pasjieHue B = 760 mm pm. cm.
Y,.= 1,293 xI/m3% 0 _ = 1,293 5e/m®. [I151 CyXOW 4acTH BO3NYXa yPaBHeH e
COCTOAHMA MOeT OBITh 3aIIHCAHO B OJHOM U3 CAeAYICIHX BULOB!

Prl'v: GiL’RI‘TT; (1'5)
P_=y.RT; (1.6)
Pv =RT, (1.7)

rae G — Bec CyXoii yacTH BO3AYXa;
v = 1/, — ynenbHblit 06bem CYXOit 4acTH BO3ayxa,
R — ra3oBas nocTosiHHasi CyX0H YacTH Bo3/ayxa.
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Tepmodunamuxa anaxnozo go3dyxa

PasmepHocTb razopoi nocrosintoil B cucreme CH — doae/xz - zpad v
Toraa R_= 287,14 oxc/xz - zpad, B cucreme MKI'CC - m/2pad v Toraa
R = 29,27 m/2pao.

Ouyenpb YacTo NMPUXOAUTCA UMETb Je0 C TTPOIIECCAaMM, IPH KOTOPBIX
P_ ocTaeTcs noCTOSHHBIM, B 3TOM ClyYae

M _Yo 1.8)
r T (

orciona (ecau T, = 273°Cu T=273 +1¢)

T |
v, =—Vg =} 1+—t |y 1.9
“"To 273 ) °
tae 1/273 = o — xoaddHIHEeHT 00beMHOTO pactiMpeHHs rasa.
MoxHO HalTH 3aBUCHMOCTE TIOTHOCTH WJIH 0OBEMHOTO BECa OT TeM-
nepatypsl. B camom aesne, mockonbky dopmyna (1.9) MoxkeT ObiTh HanH-
caHa B BHJle

L e (1.10)

rc, Yreo
HOTyYaeM
273
Yoo, =L o 2 Ve (1.11)
© A+at 273+t

TloncraBiass BMeCTO Y, €TO 3Hauenne (1,293), HaxoauM yA0GHYyI0 ATIs
HPAKTUYECKOTO HCIIOJb30BaHNA 3aBHCHMOCTD

353
S (1.12)
T, =

VY enwHas TENA0eMKOCTb CYXOTO BO3XYXa MpU NOCTOSAHHOM JaBie-
HHMH 3aBUCHT OT TeMnepatypsl. OAHaKo eciin TeMTiepaTypa H3MeHseTcs
B CDaBHHTEJbHO Y3IKOM HMHTepBale, TO MOXKHO, He aonyckas 6oabuioH
NOrPeIIHOCTH, CYUTATh ¢ = const. st nponeccos, NPOUCXOAAUX B
CUCTeMaX BEHTHJISIIIMHM M KOHAHLHOHHUPOBAHHS BO3LYXA, HPejeNb M3+
MEHEHMs TeMIlepaTyphl He npesbimiatoT —50 + +50 °C. B 310M HHTEpBa-
aec, = 0,24 xxan/Tx - zpad (MKICC) wmn ¢_= 1,005 xouc/x2 - epad (CH).

OHTANBIINIO, HIIH TETUIOCONEePIKaHHe CYXOTO BO3NYXa, i, _Oynem otcuu-
ThIBath 0T § °C, Torxa

i =c.t. (1.13)

2 3ax. 390 17
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§ 1.2. CpoiicTa BoAsiHOrO Napa, HaXoAANErocs
BO BIAXKHOM BOJAyXeE

Boasinoii nap HaxoauTca B Bo3zyxe 0GbIMHO B MEPerpeToM COCTOSHUH.
JIMws oHO COCTOAHME BAAXKHOTO BO3AYXa HPH AAHHOH Temmepatype
XapaKTepH3yeTcd TeM, YTo BOAAHOM 1ap ABAAETCA HacblmeHHbiM. O6
3TOM COCTOAHHMHM BJIaXKHOTO BO3ZYXa MOXHO TOBOPHTb KAK O HACbILeH-
HOM BJIOKHOM Bo31yxe. Yem Bbinle TeMnepaTypa BJAaKHOIO BO3[yXa, TeM
foJiblile jaBIEHNE HACBILIEHHOTO BOAsIHOTO napa. CYIeCTByeT 3aBHCH-
MOCTb MeX/1y JaB/IeHHeM HaChIEHHOro BOAAHOro napa P 1 temnepa-
Typoit P’ = f(T). Umetorca amuupudeckne GopMyibi, N03BOASOmME
OLpefesasaTy JaBJeHHe HaCcblEeHHOI0 BOAAHOrO napa no TEMIIEPATYPE,
Hanpumep:
: 7.9t
lgP, =0,622+ 2384t (1.14)
Hanexnee onpenensats P 1o crienHaibHbIM Tab/iunaM, KOTOpbe IIpH-
BOJAATCA B AMTEPATYpe.
I[BEJIEHHE HacChIIIEHHOI O BOJAHOTO Iapa O4€eHb GBICTD(} PacTeET BMeC-
Te ¢ yBennyeHreM TemMmniepatypsl. Mnnocrpanueit 31oif 3aBUCHMOCTH cy-
*MT pHC. 1.1, Ha KOTOpoM Nokasana kpusas P"= f (t). U3 paccMoTpenus
NaHHOH KPHBOH Cle/lyeT, YTO CNOCOOHOCTb BO3/yXa CO/EpXath B cebe
BOJIAHOH Map B 0YeHb CHIbHOM cTe-

s, NeHH 3aBHCUT OT TEMTIEPATYPBI.

zﬂ'f’ T Ecan Bo3ayx, conepskamuii B
290 [ TOM WJIH HHOM KOJIHYeCTBe Tepe-
2 TPeTHlil BOAAHOH Iap, OXJIaXxaaTh

npH NOCTOAHHOM JAaBJIEHHH, TO HpH
BIIOJIHE ONIPE/IEIEHHON TeMIepatTy-
Pe€ 3TOT map CTaHeT HACHILEHHBIM.
locTurayToe cocTosAHHe BO3myXa
HOCHT Ha3paHHe TO4YKH POCHI,
A4/ a temnepatypa Bosayxa, cootpert-
CTBYIOIIasl 3TOMY COCTOSIHHMIO, Ha-
3plBaeTCA TeMnepaTypoil
TOYKH Pochl uobo3nadaercat”.
Jlia BoAsAHOTO 1apa BO BAaX-
/" HOM BO3/1YX€, He3aBHCHMO OT TOIO,
meperpeThii OH HIH HAChILeHHbIH,

200 0 0 2 X 40 X B ®LC MOMXKHO HalMCcaTh YPABHEHHSA CO-
Puc. 1.1. 3apucumocTs napnennss  CTOAHHS, N0ZI0GHO TOMY, KaK 3710
HACHIIEHHOr0 BOASHOTO 11apa c/IeJIaHO [ CYX0il YacTH BO3ayxa
OT TEeMIIEpaTyphl (zaBucumoctH (1.5) — (1.7)). Besmn-

—
"h._.‘-‘
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yyHa ra30BOH NOCTOAHHOM UiA BOHOIO napa passa R = 47,06 m/2pad =
= 461 0xc/%2 - 2pad. ¥ nenpHas TEIIOEMKOCTb BOAAHOTO MApa IpH HOCTO-
SIHHOM JIaBJIEHHH C , TAK XK€ KaK H CYX0Orc BO3/(yXa, B CPaBHHUTEJILHO Y3~
KOM MHTEPBaJIE TEMIEPATYP MOXKeT NPHHUMATLCH IIOCTOAHHOMH, PaBHON
0,46 wxan/xI - zpad (1,8 xox/xe - zpad). B paje nurepaTypHLIX HCTOUHH-
kOB npuBoasTcs Apyrye Benuuunst: 0,43 u 0,45 xxan/xI - zpao.

ODHTAJbIIMS, HJIH TETLIOCO/ePKaHHEe HACHIIEHHOTO BOAAHOTO apa i,
HAXOIALIETOCS B BO3/LYXe IPU aTMOCGhHEPHOM IaBJAeHHM H HMEIOLIETO TEM-
nepatypy t" °C, COCTOUT U3 3HTABIIMY BOABI, UMEIOWEN Ty jKe TeMIlepa-
TYpY L", H yAeJIbHOH TEII0Tbl HCHAPEHHS 1.

im=ct+r, (1.15)

rae €, —~ yAeNbHAS TenaoeMKocth Boaw (1 xxan/xI - zpad wnu
4,1868 xdwc/xz - epad);
7 — yAeJbHas TEINOTa HenapeHus, kxan/ kI (xoxc/xe).
¥V nenbHasn TensioTa HCIapeHHs BOJEI, B CBOIO OYEPEb, 3ABHCUT OT TEM~
[IepaTypbl BOBL H MOKeT ObITh OTIpejie/IeHa o sMIHpHYecKkol dopMye
r=2595 — 0,54t" (wxan/xI)' (1.16)
WM

r=2495 - 2,36t" (x0/%2) . (1.16a)
Taxum 00pa3om, BRIpaskeHHe A1 ONpe/ieTeHHs SHTAIbIUH HaChIeH-
HOIO BOAAHOTO Hapa npHoOpeTaeT sy
i” =" +595 - 0,54¢" = 595 + 0,46t" (xxan/xl)  (1.17)
HnIin
i"= 4,1868¢" + 2495 — 2,36t" = 2495 + 1,8268¢" (k0xc/k2) .
(1.17a)

JHTANBOHS TePErpeToro BOATHOIO 11apa, HAXOASALIErOCa B BO3AyXe
IIpW TeMnepaType ¢, MokeT OBITh HPEACTAaB/IeHa B BHAE CYMMBI SHTAMb-
IIMY HACHLILIEHHOTO BOASAHOIO Mapa i) H JONOIHUTEILHOrO TelLla, Heob-
XOAUMOro aas TIEPEFPEBa BOIAHOIO napa:

f=i"+e (E—1")= 595 + 0,46¢" + 0,46t — 0,46t" =
=595 +0,46t (xxan/xIl) (1.18)

' IMe1oTcs 1 HHble SMIHpHYecKHe GopMyJIsl, Hanpumep r= 5974 - 0,57¢". Pas-
HHLa B BEJIHYHHAX 7, BHIYHC/IEHHEIX o xaHHOH GopmMyJe u o (1.16), B mpenenax
temneparyp 0-30 °C cocrasnser 0,4-0,25%.
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WIIH
i = 2495 + 1,8268t (xoaw/xz2) . (1.18a)

§ 1.3. CpoiicTpa cMecu cyXoro Bo3fyxa H BOJSHOTO Mapa

TazoBas noctoAnHaA BO3AYNIHO-MAPOBOH cMecH (BAaXKHOro BO3Jyxa)
MO3eT BBITH OTpeaesieHa U3 BRIPaKEeHUS

Rmercg"'L"'Rng'“_- (1.19)
B B

B dopmyne (1.19) G, G u G, npeacrapnsoT coboil MacCy MM Bec
CMECH U e KOMHIOHEHTOB. ECTGC‘TBBHHO, YTO pa3MEPHOCTH razpBoi No-
CTOSIHHO# B MIEPBOM H BTOPOM CJIy4ae pa3/HdHa.

OTHocHTeNbHAS BIAKHOCTD @ SIBASIETCS BeChbMa BAXKHOM XapaKTepH-
CTHKOH BIaXHOro Bosayxa. [lox oTHocHTebHON BaaXKHOCTBIO Gyaem
HOHUMAaTh OTHOUIEHHE KOHIEHTPaIHHd BOAAHOroO lapa, coaepxamerocs
BO BJIJKHOM BO3JyX€, K KOHIEHTPANY HACBHILIEHHOTO BOIHOTO fIapa IIpu
Tol ke Temneparype. KOHIEHTPAIMH MOTYT ObITh 3aMeHEHbI OObEMHSI-
MH BECaMH..

== (1.20)

rae 7y, — KoHueHtparus (xz/m%), uan obvemuslii Bec (xl/M*), Boas-
HOTC [1apa, COAEPXKAIEroCs B BO3/yXe AaHHOTO COCTOSIHHUS,

¥~ TO e 171 HachlUIeHHOTO BOASHOTO Napa IIPH Toi e TeMIlepaType.

JL1s1 onpenenenns OTHOCHTEMBHOM BAAXHOCTH MOXHO MOJIYYUTE HHOE
BeIpaxedue. Hanvcas xapakTepucTyyeckHe ypapHEHHS JUid 11apa JBYX
pPACCMATPHBAEMBIX COCTOAHUHI

Pu =TIIRHT; (121)
P'=y'R.T (1.22)

u nonemns (1.21) Ha (1.22), nonyyum

By _Ya
P_E__E’ (1.23)
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CJHeX0BATEILHO,

9=- (1.24)

BrarocosepsxaHueM BJIaXKHOTO BO3AYXa d HasblBaeTcsi BEC BOAAHOIO
1napa, MpuxoAsuuica Ha equMHHLy Beca cyxol 4acTu Bosayxa. O6bIMHO
BJIATOCOAEPHKAHNE HIMEPSETCA B TPAMMAaX, HO3TOMY PasMepPHOCTh 3TOTO
napamerpa I'/x[. B cucreme CH BMecTO Beca MenosbayoTes eaquHUIBI
MacCBhl.

TakuM 00pa3oM, eciii 3alaHO BAATOCOEPIKaHue BO3AyXa d, TO BeC
BAAXKHOTO BO3/yXa 3Toro cocrosinvs pasen (1 + d/1000) kI 3amertum,
YTO B MPOIECCAX KOHAHIIHOHUPOBAHHUA TEPBOE CIATAEMOE OCTAETCA He-
U3MEeHHBIM, @ BTOPOe MOXKeT YMeHbWAThes (OCYIKa BO3YXA) Wi yBe-
muuuBarhes (yBaaxHeHHe Bo3ayxa). [lomyquM HeKoTopble, HyXKHbIE Aid
AANbHEINIETO, COOTHOUIEHHS.

Ecsmu BraxHbIit Bo3ayx B Koanyectse (1 + d/1000) I 3auuMaer Va?,
TO 0GBEMHBIH BeC CyX0ro Bo3fyXa 1 00beMHbIN BeC BOASHOTO NApa COoT-
BETCTBEHHO PABHBI:

1

T =7 (1.25)

o @ 1.26

LTI (125}
Pasgemus (1.26) Ha (1.25), nomyunM
Yo . d

Yo 10007 (127

KI}OME napameTpa «OTHOCUTEJbHAN BAAXKHOCTb» HCNOJB3YETCA OT-
HOLIEHUE BJATOCOAEPKAHMS BOIAYXA K BJIATOCOMEPIKAHUIO HACKIEHHO-
ro BO3AyXa ITpU TOM XKe TeMmneparype. ITo OTHOLIEHHE HOCHT Ha3BaHHE
«CTereHb HACHILEH NS BAAKHOTO BO3AyXa» u 00bIMHO o003HauaeTcs OyK-
BOI .

Mo:KHO NOKa3aTh, YTO NPU OAMHAKOBLIX TemnepaType U arMocep-
HOM JaBJieHnH 00BEMHBIH BeC M IVIOTHOCTD BAAXKHOIO BO3AYXa MEHbIIe
00BeMHOTO Beca | IIOTHOCTH CYXOTO BO3IyXa

You = ¥re HY¥5- (1.28)

BripasuM ofseMHEIH Bec CYX0ro BO3AyXa U BOASHOTO Napa uX 3Haye-
HHUSIMH U3 COOTBETCTBYIOLIUX YPaBHEHU I cocTosiHusA (cM. popMyay (1.6)),
a 3aTeM, MCTIOJIb30BaB pasencTBo (1.2), Hakxem
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Pe B _B B P

11

T =R RT R.T R RT (1.29)

Eca 651 Bo3ayx ObLT coBepllIeHHO CyXuM, To P_= B, u noatomy nep-
Boe caraeMoe B cymme (1.29) npeacrasiseT coboit Y,., 3HAYHT,

p(1 1
TI‘B_TDC_“?-:- E_En— : (130)

Hcnonbzoras (1.24), nonyyum

P 1
Ym_Yrc-T E_En_ . (131)

CaienopaTeabio, BIAKHEN BOGAYX OPH JAHHOH TEMAEPaType TeM Jer-
e, YEM BLILIE €10 OTHOCHTEMbHAS BIaXHOCTD. (J/THAKO [IPH TEX 3HAYEHUAX
TeMIlepaTypBl, KOTOpble HalMo4al0TCA PH BEHTH/SINMHA U KOHAUIMOHH-
POBaHMH BO3/yXa, MOXHO He YYHUTBIBATH PA3HUIIBI MEX/LY IWIOTHOCTBIO (K
00BEMHBIM BECOM) BJIAXHOTO M cyXoro Bodyxa. Hanpuvep, mpu ¢ = 20 °C
ne=0y =1205kl/Mmput=20°Cue@=05 y_=12xI/s’.

BbiBeaeM oYeHb BaXKHYIO 3aBUCHMOCTD, CBA3BIBAIOLIYIO BIATOCOAED-
XaHUE ¥ OTHOCHTEJNbHYI) BJAaKHOCTb BO3ayxa. HamuieM ypaBreHusi
COCTOSHHSA 715 CYX0li yacTH BO3AyXa 1 BOJASIHOTO Ilapa, UMes B BUAY BAAK-
Hbli BO3AYX B Konuuectse (1 + d/1000) «I:

P =1R.T; (1.32)
pv=—2prT 1.33
10000 " (1.33)

IToaemws (1.32) Ha (1.33), penua oTHOCUHTENbHO d W OECTABUB 3HA-
YyeHHs rasoBbIX MOCTOAHHLIX, HAM1EeM

—qao9 o _ By
d—622P—m—622B_Pn. (1.34)
Bripaxenue (1.34) sanmnem B ApyroM Buze:
Py
d=622—21_ (1.35)

B-(PPII
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W3 (1.34) Moxno nomy4uts 3aBucumMocts P = f (d):

Bd
P =
" 622+d

Kak BuAHM, napuuasbHOe AaBAEHHE BOASIHOTO Napa W BO3AyXa Npu
HeM3MEHHOM (apOMeTPHYECKOM AABACHHY O\HO3HAYHO ONpPEAEAAECTCS
BAIArOCOZEPKAHHEM H HE 3aBHCHT OT TEMIepaTyphL

SHTaAbIHA BJIAXKHOTO BO3AYXa COCTOUT M3 SHTANbONUY (MJIH Tellio-
cofepKaHHA) CYX0H YacTH ¥ SBHTAIBIIUU BOAAHOTO Napa:

I=i =i, (1.37)

[oacraBus us soipaxkennii (1.13) u (1.18) wmu (1.18a) coorsercTByIO-
1#e 3HAYEHHUsA, HaliieM

(1.36)

I=0.24r+ (595 + 0,46t)i%(mcaﬂ /& cyx. BOS}E[yxa), (1.38)

HITN
1=1,005 + (2495 + 1,8268:% (<0x /xz cyx.Boanyxa).

(1.38a)

Tlonyyetinble 3aBUCHMOCTH NTO3BOJISAIOT ONpeleNaTh BCe XapaKTepu-
CTHKH BJIAXKHOFO BO3AyXa, ecau 3aflano ero cocroguue. [Tocmeanee non-
JKHO 32/1aBATHCA ABYMS He3aBUCHMBIMH JIPYT OT APYTa napaMeTpamu (Ha-
npuMmep, t Hd; t UG U T. 1.).

IIpumep. CocTosHHe Bo3yxa 3aaano Temneparypo#t ¢ = 10 °C n oTHocu-
TeNpHOH BAAXKHOCTBIO @ = 50%. Onpene MTh ero SHTANLNNIO, BAArOCOAEDXa-
HHe, NapHHAMBHOE AaBjeHHe BOAAHOTO Napa, TeMIEPATYDY TOYKH POCHI, eCau
6apoMeTpHyeckoe napaenne B = 760 mm pm, cm,

Ho puc. 1.1 HaxonnM 1aBeHKe HACBIIIEHHOTO BOJASTHOTO Mapa NPU TeMIepaty-
pet=10°C: P" =9,21 mm pm. cm. CleloBaTeNbHO, B COOTBETCTBHH C BHIDKEHN-
em (1.24) napumansHoe AapreHue napa pasHo P, = @F” = 4,605 mm pm. cm.
Honpaysachk TeM e pUCYHKOM, Onpefle/IsiEM TeMnepaTypy, lipu KOTopoil 3To Aas-
JICHHE ABJIKETCH AABJIEHHEM HACHILIEHHOrO BOASHOrO Napa, 3to U HyleT TeMrie-
parypoii Touxu pocw ¥ = 0 °C.

Brarocozepsanue Bo3ayxa no ¢opmyne (1.34) nnu (1.35):

4,605
760-4,605
DHuTanenus Bo3ayxa B coorBeTcTBuH  (1.38):

) 3,8
1000

d =622 =3,82T /I cyx.Boanyxa.

1=0,24-10 + (595 + 0,46 - 10 = 4,68 xkan/kI cyx. Bo3gyxa,
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wnu o (1.38a):
I = 19,57 xdx/xz cyx. Boaxyxa.

I{au BUAHM, qaKe BeCbMa H]}OCTI:IC or[epauﬁu no OﬂpEﬂEJIEHHK) Hapa-
MeTPOB BAAKHOFO BO3AyXa JOBOJIBHO TPYA0eMKH. TPYA0EMKOCTh HAMHOTO
YBEJMYUTCH, €CTH TOMBITATHCS C TOMOUBIO TOAYYEHHBIX 3aBHCUMOCTEH
pemwnTh Goee CJOXKHBIE 33]1a4H, CBA3AHHDIE ¢ ITPOMABOACTEOM Pa3/Iuy-
HbIX PacyeToB NMPOLECCOB KOHAHIMOHUPOBAH s, KOTOPHIe XapaKTepuay-
I0TCS H3MEHEeHHeM [apaMeTpoB Boaayxa. [[03TOMy B HACTOsiLlee BpeMs
9TH PacyeThl BEAYTCA rpapOaHATUTHYECKUM METOROM ¢ UCTOIb30BaHH-
eM clenuaibHOHN auarpaMMsel I — d BraxHoro Bo3gyXxa.

§ 1.4. TMocrpoenne I — d qMarpamMmpl BJaXKHOTO BO3yXa

JduarpamMma BiAaxHoro Boanyxa I — d 6uina coszaHa 8 1918 rogy uasecr-
HbIM y4eHbIM-TentoTexHuKoM JI. K. Pamaunpim (1887-1948). Ou no-
CTPOMA ee, CTONKHYBIIHCH € OOMBIIMMU TPYAHOCTAMU 2HATHTHYECKOTO
pacyera npoueccoB CYLIKH BJAaXHOTO Topga B TONKAX NMAPOBBIX KOTJOB.
B Hactoswee spema I — d auarpaMMa IIMPoKo IPUMEHSAETCA NNPH pacye-
Te W IPOEKTHPOBAHUU NPOLECCOB CYIIKH Pa3fNYHbIX MATEPHAJIOB, MIPH
KOHAUNHOHUDOBAHUUN BO3AYVXA U BO BCeX TEX cnyl{aﬂx, Korga IPUXORNUT-
s IMeTh JeJI0 C NPOLEeccaMU U3MEHEHUsT COCTOSHUA BJaKHOTO BO3XyXa.
Jnst GosrblIeii HATISITHOCTH W B UENAX PAIMOHATEHOTO MCIOAB30BA-
HUS IIOMAIH YepTexa I ~ d xnarpaMMa CTPOUTCs He B IPSIMOYTOMBHOIA,
a B KOCOYTOMBbHO# cucTeMe KoopauHat, BeprukanbHast ocb SIBISIETCS 0ChIO
3HTAABNNI I, HAKJIOHHOM OCBIO CAYXKUT OCh BAArOCOAEPHKAHNUI d.
Hasnauus MacmiTab aHTaAbIMH, HANPHMED m_, = 1 kxar/xI cyx. Bo3-
LyXa Wiy KOH/Kz CyX. BO3AYXA, OTKAA/BIBAEM TI0 COOTBETCTBYIONEH OCH
OT HyJs (HAYANC KOODAMHAT) BBEPX M BHU3 MOJIOKUTETBHBIE H OTPHLA-
TeJIbHBlE 3HAYEHUsI BHTAMbNMHA. Hayano koopauHaT COOTBETCTBYeT CO-
CTOSTHHIO a0COMIOTHO CYX0T0 BO3/yXa, uMeolnero Temnepatypy 0 °C. Ua
Hayala KOOpPAHHAT Hp(]BO,II,HM HpHMyIO TOpHSOHTaJIbHle JHHHIO, a TaK-
e HaKJIOHHYIO JTHHMIO TOX yriioM a. HakioHHad TMHUA ABAAETCH 0ChIO
BJIArOCOZiepXaHwuii d, ogHaKO /IS IpakTHYecKoro yaoOcTBa MaciuTab Bia-
rocofep:kaHui HazHayaercs N0 TOPU3OHTANBHOM MHHIH (BCIIOMOTATE N b-
Hoit ocu), Hanpumep n, = 1 [/kI (puc. 1.2). Bemuyuna yria o Moxer
GbITh BBIOpaHa 3apanee. Yaine BCero npMHUMAIOT a = 45°, TOFAa yTour Mex-
ny ocbio I u ockio d cocrassieT 135°. MoxHo noAYHHUTE BHIGOP yria o
onpejesieHHOMY Tpe00BaHUIO, CYIIHOCTb KOTOPOTO BHISICHUTCA flanee,
Ilocne Toro Kak nposesieHs! ocu I u d u BEIGPaHbl COOTBETCTBYIOIHE
MaclTabbl SHTAMBNHH W BAArocoAepXaHUH, HAHOCHM CETKY JUHUM
I = const ¥ d = const (puc. 1.2). UMes a1y ceTky AuHMH, HaHOCUM 7TH-
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HHH, KOTOPbe 00BEAMHART COCTOARUSA BIAXKHOTO BO3LYXA IIPH OAHOM TeM-
neparype (t = const), Wi H3oTepMbl. [lrs AToH 1eTH UCIIOAB3YEM ypaBHe-
upe (1.38) wiu (1.38a). EcrecTBeHHO, 4To B cucreMe Koopausar I — d u3o-
TepMBI NIPeACTaBIsAOT coboi npsMble munuu. JIyylle Bcero HAHOCHTH
KaKAYIO H30TEPMY 10 ABYM TOYKaM: [Jis epBoil TOUKHK d = 0, 175 BTO-
poii Toukn d = d,. Haunnats nocrpoenne ciaepyer ¢ usorepmnl ¢ = 0.
Jinsueenpud=0 I=0;0pud=d, I=0595d, xxan/kl cyx. Boanyxa
win [ = 2,495d, xdnc/xe cyx. Boanyxa.

Tak Kak U30TepMbl ABAFIOTCA NPSMBIMH JUHUAMH, YTO BUAHO U3
ypaBHeHust (1.38), MOXHO WCIIOIB30BaThL B Ka4eCTBE H30TepMBbl t = 0
TOPH30HTAIbHYIO IPAMYI0, IPOBEACHHYIO Yepe3 Hayano KOOPAWHAT, JTa
TOPUIOHTANBLHAA JIHHUA OYAET N30TEPMOI B TOM CJIyYae, eciiM OTPE3oK
CB moboro Tpeyromsauka OBC (puc. 1.2) B BEIGPAaHHOM HAMU MAacIIITa-
He Oyner paset 0,595d (wnu, ecau ucnons3osana cucrema CH, 2,495d).
JL4 aToro HeoOX0ZUMO H AOCTATOYHO IOMYHHUTD Bb160p yIJia OZHOMY-
eAMHCTBEHHOMY YCIOBHUIO, KOTOPOE 3aKIIOYaeTcsl B TOM, uto (M3 Tpey-
roapuuka OBC)

_BC _0595dm

t
8 =08~ an

=0,5952,
n

Win 2,4952, eciin I B KOM,/K2 CyX. BO3LyXa.
n

Ecau xe yron BeiGpas 3apaHee,
JaHHOMY COOTHOIICHHIO HOJIX-
Hbi OBITEL NOAYHHEHBI MaCIITAOBI
SHTABITMIA ¥ BJATOCOAEep KaHH.

Haorepma ¢ = 0, Kak yxasaHo
BBILIE, MOXKET OBITh UCMOAb30OBA-
Ha B KayecTse BCTIOMOraTeIbHOI

f 7%
OCH, Ha KOTOPOH Ha3HayeH Mac- 1-7 mogaa WMW{W f'gumwyfnﬁ
mtad Baarocoxepxkanuii. Oc- o P 3 \}
TasbHble H30TEPMBbI HAHOCATCS o N ’ \

ananoruyno, Hanpumep, naorep- -/
Ma ¢, = const (t # 0) cTpoutces o \

nBym ToukaM. Abciucca neppoil <2 “ﬂ\‘"\

TOYKH To-TipexHeMy d = (), abc-
1[UCCa BTOPOH TO4KH, Kak ¥ panee,  ~J \ \
d=d,(d, #0). [lns1 onpexenenus h
3HAYEHMIt OPAVHAT TIOMb3YEMCSH

3aBucHMOCTBIO (1.38), pesyibra- Puc. 1.2. [TocTpoenne cetku Tunmit
THI CBE/IcHLI B Taﬁ_n_ 1'2. I= const, d = const ¥ IHHHH t = ()
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Tabnuua 1.2
KoopanHats! To4eK H30TEPMBI £, = const
Ne rouxM Ab6cuncea d Opaunara I
1 0 0,24,
2 d, 0,241, + (0,595+0,46:,)“‘)%

Janbheiiniee uanoxenne OyAeM BECTH, IPUMEHSA CUCTEMY eRMHULL
MKTCC. B npunoxetnu — npuBeaena I - d auarpamma, nocTpoenas ¢
ucnomh3oBaHueM cHcreMbl equaun CH.

B coorBercTBHH ¢ A2HABIMY Tabm. 1.2 IPOM3BEeH0 NOCTPOEHYE, TIPH-
BexeHHoe Ha puc. 1.3. PaccMoTpeHUe PHCYHKA 103BOJISIET CAEAATh CJie-

AYIOUIHE BLIBOZDI:

~ NOCKOJBKY BCE H30TePMbl HAUMHAIOTCS OT OCH I, TOCe AHIO0 MOX-
HO UCIIOb30BATH /LIS HAHECeHUs MaciliTaba Temnepatyp, Mac-
Tab TeMneparyp He MoxeT ObITh BHIOPaH NPOU3BOALHO, TaK KAk
sHTanpnus ¥ Temneparypa a1 d = 0 cBs3aHbl COOTHOLIEHHEM

I=024t,1.e.1°C=024mcm;

— W30TepMBI He TIAPA/IeAbHbI IPYT APYTY, @ PACXOAATCH Beepool-
Pa3Ho, 4TO BUAHO U3 COLOCTABJIeHHS 3HaueHud OpAMHAT U30Tep-
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Puc. 1.3. [locTpoenue naorepm Ha
I - d nuarpamme
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Mt =0 ut=¢, Ecin nocTpouts
H30TEPMY [ = [, ipu4eM {,> 1,
TO B COCTaB opAMHATH | 1714 BTO-
poil TOYKH M30TepMbl £, = const
(npu d = d|) Boiiner oTpesok

0,46¢, 1—;%—0, KoTODBIH Goablue

oTpesKa (,46¢, ngﬁ(pl&c. 1.3).

OcTaerca HaHeCTH JUHUM,
o0be AMHAIOIME COCTOAHUS BO3-
AyXa 1P OTUHAKOBBIX 3HAY€HH-
sIX OTHOCUTEbHOM BJIAXKHOCTH
¢ = const. /15 HaHEeCEHUS 3THX
JVHHH MCHONb3yeM yPaBHeHUe
(1.35), mo koropomy Gynem Ha-
XONMTb JaBJeHWe HACHIEHHOIO
BOJAHOTO napa. Tak Kak B ypas-
Henue (1.35) sxoauT obuiee Ga-



Tepmodunamura a1ancnozo a030yxa

POMETPHYECKOE iaBlieHue B, To BeIMuMHa ¢ 3aBUCHT OT 3TOTO ZABJICHMUSL.
Jluarpamma I — d, kotopoii M1 GyeM N0JIb30BaTHCS B AaIbHEHIIEM, TOCT-
poeHa s GapoMeTpudeckoro AaBienusi B = 750 mu pm. cm. Ctporo ro-
BOpPS, IPH NPOEKTHPOBAHUH CHCTEM BEHTHUISINHUH M KOHIHIIHOHHPO-
BaHWUS BO3AYXa 00BEKTOB, PACTIONOKEHHBIX B Pa3/iHyHBIX MECTHOCTAX,
cJiexyeT IPUMEHSTh Pasiu4Hble IHATPAaMMBI, IOCTPOSHHbIE A COOT-
BETCTBYIOIHX BeJU4YHH arMocdepHoro aapaeHus. OxHako ecau Ko-
nebaHusA 3TOTO KaBiAeHUS He3HAYHTEAbHBI, MOXKHO MOAb30BAaThCs Ofl-
Ho# guarpammoii, Tak, HanpuMep, B COOTBETCTBHM C IPOU3BEICHHBIMH
HaMH pacyeTaMH MOTPELIHOCTD, MOAyYaeMasi IPH onpeaeeHud 9H-
TAMBIMM € TOMOWbIO 0AHOM | — d guarpaMmsl (0CTpoeHHOH A B =
750 MM pm. cm), XapaKTepU3YeTCs BIOJHE JOMYCTUMBIMH BeTHYMHA-
MH.

Ipu xonebanusax 6apOMETPHYECKOTO JIaBJIeHUs B NipeAenaXx +3% mo-
IPEUIHOCTD B OTIPEAEIEHHM SHTATBITHH BO3AYXa ¢ IOMOLIBI0 oxHoM I — d
JIMArpaMMBL HE TIPEBHIIAET JONYCTHMYIO Ui WHKEHEPHBIX PAcUeTOB.

[MocTpoenye THHUIA @ = const Heecoo0Pa3Ho HAUMHATD C TUHUM ¢ = 1;
ypasrenue (1.35) B aToM Cly4yae IpMHUMAET BHA

»
d=622 BI:_HPH' (1.352)

3aaBasich pa3qM4YHbIMU 3HAYEHUAMHU ¢ (1, L,, 1,), MOXKHO C IOMO-
o popMyrel (1.14) unu pHc. 1.1 HaiiTH COOTBETCTBYIOLIHE 3HAYEHNA
NaBJIeHHI HACHIIEHHOTO BOAAHOrO napa P, a 3aTeM, NOACTaBUB B yPaB-
HeHue (1.35a) monyyeHHblie
3HAYEHWs HABJICHHS HACBIMEH-
HOTO BOAAHOIO mapa, Onpege- re ]
NUTh pasnHyHble 3HaveHus d (A
(d,, d, d)) nna ycnosuit nacsi- .
1eHus Bo3ayxa. 3Had TeMnepa- L p,=fldl
TypHI (t,, t,, t,) ¥ BJIATOCOXEPXKA-
nus (d,, d,, d,), MoXHO HaHeCTH 4|4 |4
Touku 1,2, 3 nal - d nuarpam- 0
My (puc. 1.4). i Touku obpe-
AMHAIOTCA OAHHM 001MM CBOI-
CTBOM — OHH JieKaT Ha JTUHUH
@ = 1. CoBeplleHHO aHAIOTHY-
HO cTpoATCa aunnu ¢ = 0,9;
¢ =0,8 u . 1. Pagnuna 3axiio-
YaeTcs UL B TOM, YTO B ypaB~ Puc. 1.4. [Toctpoenne munnn 9= 1,0
Henue (1.35) noacraBasoTCA # kv P, = f (d)
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Ihasa 1

cootsercrByiomue 3Havenus ¢ < 1 (0,9, 0,8 ur. n.). Ha [ — d nuarpamme
HAHOCUTCA TAKXkKe JTHHUS, I03BOMAIOIAS HAXOAUTh NAPUMATbHOE KaBJie-
HHe BONAHOIO NMapa B 3aBMCHMOCTH OT Baarocofepxanus. [locTpoenue
3TOM JIMHUH TPOU3BOAUTCS C HOMOIBIO 3aBucuMocTH (1.36). 3nauenns
NapuuaibHbIX AaBieHU napa uenecoobpasHo HAHOCHTD B BHIOPAHHOM
Macuitabe He Ha ocu [, a B 1paBoil YACTH AHATPAMMBEL.

Ha puc. 1.5 npeacraBaena [ — d guarpamMma BJIJKHOIO Bo3LyXa, IOCTPO-
€HHAs OMUCAHHBIM CIOCco60M s arMochepHoro gasnenus 750 mu pm. cm.

PaceMoTpuM, Kak ¢ TOMOIUBIO 3TOM ZMArPaMMBL MOTYT ObITh HANHACHBI
napaMeTpbl BO3ZYXa, HeoOXOXHUMBIE st IPOH3BOACTBA Pacy€TOB MPOLEC-
COB KOHEHHHOHHPOB&HHH.
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Puc. 1.5. [ - d qnarpaMMa BA2QKHOTO Bo3ayxa
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Teprmodunamuna eraxnozo 6030yxa

Ykaxem, uro 4acThb I — d aAMarpammsl, sexaiias HMKe KPHBOH OTHO-
CUTENBHOH BJAKHOCTH ¢ = 1, npeacraBisier coboit ocobyro 001aCTh TY-
MaHa.

Tyman siasiercs ABYX(asHOH CUCTeMOH, CocToALlel U3 MOMHOC-
ThI0 HACHIMIEHHOTO BOASHBIM IapOM BO3[yXa W cBoOOmHOH Baaru
(MespualIinX KameseK BoAL UK AbAa). EcTectrenno, yro pacopoct-
paHsATh Ha 3Ty 00JacTh BCE CBONCTBEHHBIE BJIAXHOMY BO3IYXY 3aKO-
HOMEPHOCTH, IOJIOXKEHHBIE B OCHOBY nmocTpoenus I — d guarpaMMel,
Hesbasd. TeM He MeHee, KaK MBI YBUAHM AajIbllle, ¢ 3TOH 064aCThIO HHOT-
Aa IPUXOTUTCS UMETh €0 NP PelleHHH HEKOTOPBIX NMPAKTHYECKHX
3axay.

§ 1.5. Haxoxzaenne mapaMerpoB BO3IyXa
c nomompio I — d quarpammel

3amaHHOE COCTOSIHME BO3AyXa ompenesieTcsi Toukoii Ha | — d auarpam-
me. J1si HaxoKAeHHUA TOYKH, XapaKTepU3yoLIeil 3TO COCTOSHHE, JOC-
TATOYHO 32/1aTh ABa HE3aBUCHMBIX APYT OT APYyTa napaMerpa: [ u f; t v @;
Iu P"; I'n ¢ u . g Henpas 3anaBaTs napaMeTpsl, 0HO3HAYHO OIIPeAEs-
iol{He PYT APYra, HanpuMep P u d.

Nonyctum, HeoOXOMMO ONPEAETUTD IAPAMETPhl BO3/LYXa, ECTH €ro
cocTosinue 3ajiano B Touke A (puc. 1.6). Iiycrs sagaus I, n d,. Illposeas
uepe3 TOUKy A THHHU ¢, = const ¥ ¢, = const, MOJIyYUM COOTBETCTBYIO-
IHe 3HAYEHU TEMNEPATYPHI U OTHOCUTENbHOH BIAKHOCTH.

TMapuuansioe JaBireHye BOAIHOTO mapa HailgeM ciexyiomuM obpa-
30M. TTOCKOMbKY 3TOT HapAMETP OXHO3HAYHO ONMpPENeNIeTCa BeTHYHHOMN
BAATOCOJEPKAHHS, YePe3 TOUKY A 3a1aHHOTO COCTOSHISA BO3/[yXa IIpoBe-
JieM THHAo d = const, HaleM TOUKY NepecedeHus 3TOM JHHHH C THHU-
eit P, = f (d), nocrie ero onpenesum suaienue P, .

Takxe nmpocto onpenensercs no I — d AuarpaMme TeMneparypa Tod-
K1 pochl ¢y, HarmoMHuM, 4TO 3T0 Takas TeMmrepaTtypa, NP KOTOpOIi co-
CTOsIHME BOASIHOTO mapa B Bozayxe Oyaer nacelmennsiM. CreaoBateiib-
HO, A1 HAXOXACHUS TeMIEPAaTypel TOYKH POCHI ZOCTATOUHO NPOBECTH
JuHIo P, = const (a 3To Bce paBHO, YTO d, = const) U VTt TOUKH nepece-
YeHHUA 5TON JIMHMH ¢ MHHHEH ¢ = 1 onpezeauTb COOTBETCTBYIONICE 3HA-
ueHue TeMneparyphl. dto u byner ¢,

Mo:xHo HaiiTH, KOHe4YHO, TO AaBJAeHHe BOAAHOTO MApa, KOTOPOe NpH
NlaHHO# TeMnepaType COOTBETCTBYeT COCTOSTHHIO HAChILIEHHOTO BJIAsKHOTO
BO3/[yXa WU JaBJA€HUIO HACBIIUEeHHOTO BOJASHOTO napa. /14 aToro ua To4-
KU A ciefyeT npoBecTH HIOTEPMY A0 TlepecedeHud ¢ JuHMel ¢ = 1 u a5
TIOMyYeHHOM TOYKH onpele/qUTh AaBJeHHe BOAIHOTO Iapa P[','A patee OITH-
caHueM criocoboMm (puc. 1.6.)
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Trasa 1

] C nomompio I — d guarpam-
MBI MOXeT ObITh HANAEHO 3Ha-
YyeHHEe TEMITEPATYPbl CMOYEHHO-
a 4 TO TEpMOMeETpa.
Nnsi Toro 4To0bl NOHATD
t, (pu3HYEeCKUii CMBICI 3TOTO BeCh-
. 'S g7 ~Ma BaXHOIO Mapamerpa Biax-
4 I HOTO BO3/AYXa, MOSACHUM €T0
0 CYIHOCTb.
q, IIpeacraBum, 4TO B TOM HIIM
HHOM IOMENIEHWH HaXOJUTCH
OTKPBITBHIH COCYA € BOAOW.
& CTeHKH COCYAa UMEIOT Waeaab-
HYIO TEIIOBYIO H30JIAIUIO. 3TO
Puc. 1.6. Haxoxehme napameTpos MO3BOJIAET CUUTATh, YTO TEILA0-
BO3AyXa Ha | — d muarpamme ofMeH MEXIY BO3AYXOM H BO-
No# IPOMCXOMUT TOMBKO Hepes
OTKPBITYIO OBEPXHOCTH BOABI, YePe3 KOTOPYIO IPOMCXOAMT U Maccoob-
MeH (BJaroobMeH).

Jomycrum, ¥To BHavase TeMIEPaTyphl BOALL M BO3AYXa on¥HaKoBbl, Tor-
ia NMojx BIMsiHUEM MaccooOMeHa (McnapeHusl) TEMNEPATypa Bojgbl HauyHET
CHIDKATBCA, TaK KAK Ha uchapeHye Tparutca Tellio. Tak Oyzer mpoucxo-
AUTB 10 TEX 0P, TOKA TeMIepaTypa BoAbl He JOCTUTHET Npefelia OXIaK/Ie-
HMs, TIOCJIE YET0 ee CHIDKeHHe npekpaTuTest. Tero, HeoOxoxumoe LUIst ue-
mapenua Bofsl, OyAeT nocTynarh TOALKO u3 Bo3ayxa, Yem Goaplie Boxst
¢nocobHO HCTIAPATHCS B BO3AYX, TEM HUXKE TeMIepaTypa, COOTBRETCTBYIO-
wiasi npeaeny oXaakaeHns BogbL KonuecTBo Bozibl, ciocobHO# HenapAThes
B BO3AyX, TeM O0rbille, yeM MeHbIIE €0 OTHOCHTEIbHAs BALKHOCTD. Kak
BUJTMM, TIO TeMIIepaType ncnapAinmeiics B BO3MYX BO/bL, AOCTUTLIEH npe-
JEeNa OXIAKCHHs, MOJKHO CYAUTE 00 OTHOCHTETbHOM BIaXKHOCTH BO3LyXa.

3ameTiM, 4To YeM Goubllie OTHOIIEHHE TOBEPXHOCTH CONPHKOCHOBE-
HHUSI BOJIbI C BO3ZYXOM K Macce BOJbl, TeEM CKopee HACTyNaeT TeMIepaTypa
npeaesa oxaakaeHus. Tak, HampHMep, s KaneJAbKH BOJBI, HaX0AALEeH-
A B BO3ZyXe, NIPeAieIbHOe COCTOsiHNE HAcTymaeT ObicTpee, YeM ISt BOJBI,
Hanurtolt B cocyn. Eme GbicTpee npuo6peTaoT TeMnepaTypy npefenia ox-
NAKIeHUA MJIEHKH BOABI, TIepe/IBUTAIOIMECs B TOHKUX TKaHsx (6aTucr,
KHCes) 32 CYeT KalWUIAPHBIX CHIT. 3T GOCTOSITENbCTEO # MCTIO/Ib30OBAHO
AJIS 3aMepoB yKasaHnHoil TemnepaTypsi. Eciun mapuk tepMomeTpa obep-
HYTB TaKoH TKaHblo, 2 KOHEl| TKaHH OTLYCTHTD B COCYN, ¢ Bofoit (puc. 1.7),
TO B PE3yNIbTATE HENIPEPLIBHOTO MOCTYIIEHHS BOADI K IIAPUKY TEPMOMET-
pa TeMmIleparypa Boxbl OBICTPO AOCTUCHET TPEeNa OXNBKACHHUS, YTO U
Gyzer 3apMKCMPOBAHO CMOYEHHBIM TEPMOMETPOM.

-n-"‘\ -
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Tepmodunamura eraxcioze 803dyxa

Ha I - d nuarpamme iu-
HHH, OOBETHHSIOMME COCTOR-
HUS BO3IyXa C OAMHAKOBOI
TeMIOEPaTypol mpejaena ox-
JIKIEHA, TOCTATOYHO TOYHO
3aMePAEMOI1 CMOYECHHBIM Tep-
MOMETPOM, MOTYT BbITh HaHe-
ceHbl TAK Xe, KaK, HAlpuMep,
JTUHUM L= const Wi ¢ = const.

Jlna HaHeCeHHSA AMHUH
t'= const caeAyer paccMoT-
peTb IPOLEC, NPOUCXOAIHI
OKOJI0 MIAPHKA CMOYEHHOIO
TEPMOMETPA, KOTOPBI DKpY-
eH TOHKOH IJIeHKOH Boabl
(B c10e TKaHH: 6aTHCTE WK
xucee). [IneHky soapt obona-
KHBaeT MOTPAHHYHBIN CJIOMH
BO3/YXa, NPEACTABASIOMMIA
c060#i TAKKe TOHKYIO ILTEHKY. =
311 ABa CJios (BOAA M BOSZIYX)

HMEIOT OIHHAKOBYIO TEMIEpA- Puc. 1.7. Cxema cMOYEHHOIO

TYPY, PABHYIO DALY 0XJIA%K- TepMOMeTpa

Jexvisi. Boaayx, naxopsmmuiics

B ITOTPAHHYHOM CJIO€, MOJIHOCTBIO HAChITHEH BOAAHBIM HapoM (¢ = 1).
Ipoucxoasmee HCNapeHue BOAK TPeOYET COOTBETCTBYIOMWETO KO-

yecTsa Tema (TenoTa HCIapeH s ), KOTOPoe, Kak Mbl BUAHM, GepeTcs U3

BO3lyXa. JTO KOJWHECTBO TEILIA BMECTE C BOASTHBIM NTAPOM ITOCTYTIAET

cHoBa B BosayX. [1o3ToMy MOXHO 65110 6B FOBOPHTB O PaBEHCTBE 3H-

TAJIBITHI BO3AYXA B TOHKOH IJIEHKe, TEMIepaTypa KOTOPOTO 3aMepsieTes

CMOYeHHBIM TEPMOMETPOM, M OCTAJIBHOTO BO3AYXa, TEMIEpaTypa KOTO-

poro samMepsietcs cyXuM tepmomeTpoM. OHaKO cieayer y4ecTh, 4T0 HC-

NapHBMLAsCcH BoAA IPHHOCHT ¢ C000li KomyecTso Tewia Q"

Q’=ﬂ-tfcﬂ =ﬂ-t'cx s (1.39)
1000 1000

rie Ad/1000 — konuvecTBo Mcnapsoneics 8o, kI

t, = t' - TeMIeparypa Hcrmapslomeics BoAbl, PaBHasl TeMIlepaType
BO3/lyXa 10 CMOYEHHOMY TepmomeTpy, °C;

€, — TEII0EMKOCTD Boabl, kkar/kI - zpad.

Taxum o6pasoM, sHTANBIHMIO BO3AYXA, OKPYXKAIOMErO TOHKOM NeH-
KO mapik cMoYeHHOro TepmMoMetpa (I'), MOXHO HAUTH H3 BbIPRKEHHA
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Inasa 1

r=1,+2 ¢ (1.40)

1000 >’

rae I, — SHTANBIMA OKPYXKAWIEro BO3AYXA, xxai/xl CyX. BO3yxa.
IJTo0 ypapHeHUe ITO3BOJSET

It HAHECTH JIMHUK ' = CONSt AJis
ad ;1 moObX 3HAYeHHH TeMneparyp.
'’ B camoM gene, ecan mposectH

A T=const O =
q, H30TEPMY const, a U3 To4-
" Feconst KH mepeceveHus 3TOi M30Tep-
£ =Moo SHrvenie Mbl C JHHHeH ¢ = 1 auuuio [ =

const (puc. 1.8), To B moboit
TOYKE 3TOH JIHHWH MOXHO BBI-
OJHHTD TOCTPOEHHE, TOKA3aH-
0 sl e Hoe Ha pHc. 1.8. Onpeaenus xis
710001 TOYKH ITOH IMHHM BeJTH-
yiHy Ad, a sarem Ad/1000t'c,
H OTJI0XKHB €€ BHU3, TOAY4YUM
TOUKY A, 1751 KOTOPOH ¢’ mpen-
crapiser coboil TeMueparypy
CMOYEHHOTO TEPMOMETDA.
Puc. 1.8. Haxoxaenue TEMIIEPaTypbl THocrpoenue nuHMIT CMOYeR-
CMOUYeHHOr'o TEPMOMETPA HOro TEpMOMeTpa HDOH3BUMT
A7IsE BO3AyXa abCoMmoTHO Cyxo-
I¢ ro (d = 0), napaMeTphl KOTOpO-
I IO JIEXKAT Ha ocH 1.
2 A
m%t; HUCTPEeHHe TUHUE t] =
) const M ¢, = const NOKa3aHO Ha
A ¥ puc. 1.9. ] — d quarpaMMmsl ¢ Ha-
Y HECEHHbIMM Ha HMX JIHHUSAMH
t t' = const HCNOAB3YIOTCH B CY-
muIbHOM Texnuke. B pacuerax
' 110 BEHTHAALIMH H KOHAUIHOHH-
% POBAHUIO BO3AYXA C AOCTATOY-
J, HO 15 MpaKTHYEeCKUX lenel
CTENEeHBI0 TOYHOCTH MOXKHO,
npeHebperas B YPaBHEHHH
P (1.40) unenom Ad/1000¢'c
CYHTATh, YTO IHTA/ILIHS BO3AY-
Puc. 1.9. Tloctpoenyie mamit Xa B TOHKOH I7IeHKe y mapuKa
TEMIIEPATYp CMOYEHHOIO TEPMOMeTDa CMOY€HHOIO TEPMOMETDA H

{
1 -noulacerve snave-
e
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Tepuodunamuna AaxHozo 6030yxa

SHTAIBNHSA BCETO OKPYKAOLIEro BO3AyXa paBHbl. Toraa IMHUM t' = const
W TMHHH I = const COBMAAYT M TeMIepaTypa CMOUYEHHOTO TEPMOMETPA
HalJeTCs T0 H30TepMe, NPOXOAAILIEH Yepe3d TOUKY NepecedeHHs THHHH
I=const u @ =1 (puc. 1.8).

VKaKkeM, 4TO AJisi pacyera MpolleccoB KOHAMIHOHHPOBaHHsA BO3AY-
Xa MCTOAB3YITCs, KpoMe | — d AMarpaMMEl, ICHXOMETDHYECKHe Tab-
JTHIB M quarpaMMbl. B NcHXOMeTpHYECKHX AHArpaMMax OCHOBHBIME
napaMeTpaMH ABJAIOTCA TEMIEPATYpLl BO3AYXA 10 CYXOMY H CMOYeH-
HOMY TePMOMETpPaM, B 3aBHCHMOCTH OT KOTOPBIX MOTYT GBITH HaiieHbl
BCe OCTAILHEIE MAPAMETPHI BJIaXHOro posayxa. OnucaHHe Takux auar-
paMM H NIpasuia MOJAb30BaAHHA UMH CUﬂep)KaTCH B CHEUHaﬂbHOﬁ JIUTE~
parype [43].

3azauu H KOHTpOIbHBIE Bonpock K § 1.1-1.5

1. Haitty va I — d amarpaMMe TOYKY COCTOSIHHA Bo3ayxa (Touky A), ecaun
M3BECTHO, YTO ero TeMmeparypa pasHa +10 °C, a OTHOCUTENbHAS BIAKHOCTH
@ = 50%.

OnpenesnTs BCE IapaMeTPsl BO3AYXa COCTOSAHMA A W CPaBHMTE MX 3HaYeHHs
C BEJIMYHHAMH, II0JTyYeHHBbIMH IIDH PelleHH K NpPHMepa aHATUTHYECKHM MeTONIOM
(cTp. 29).

2. 3anaubl 1Ba COCTOAHHMA BO3AYXa: Touka A (¢ = +20°C,d, =4 I/xT") urouka
B (t,=+22°C, ¢, = 80%).

OrpenenuTs, kak OTAMYATCS HTANBIHH [, 1 [,; 00BACHUTD, OYeMY 1IDH
He3HaYMTEeJbHOH Pa3HOCTH TeMIleparyp BO3[yXa MMEeT MeCTO 3HauMTeNbHas
Pa3sHMIA 3HTANBIIH.

3. 3anano cocrosiuMe Bo3nyxa (touka A): t, = +23 °C, d, = 10,5 I/x["

IIpoBepuTs IPABHIILHOCTb HAHECEHHS THHIK @, OTIPE/IESHB C oMolisio | — d
AUarpaMmbl BeIHYHHBE PHA u P:A.

4. \nsa ogHoro ¥3 paifOHOB CpefiH{e 3HAYEHHS TEMIEPATY Pl H OTHOCUTE b-
HOl BIXHOCTH BO3[[YXa CAMOI'0 XAPKOTo MecAua B CEpeHHe IHA COCTAaBAAIT
t=+28°C, ¢, = 68%.

Y CTaHOBHTD, IPOMCXOAMT Ji KOHAEHCAUMS Ha BHYTPEHHHX IIOBEPXHOCTIX
HEOTANNTHBAEMOTO TIOA3EMHOIO COOPYXEHHA, eClIH TeMIlepaTrypa IpyHTa, OKpy-
HAOIIEro coopyxenue, coctabiser 14 °C. Ecau KOHAeHCaMA WMEET MECTo,
OnpefeNiTh, Kakoe KOMMYecTBo BofisAHOro napa #eobxonumo orhsts ot 10 000 xI°
BO3IYXa YKa3aHHOTI'O COCTOAHNMS, YTOOR! YCTPAaHWTD ee.

§ 1.6. Ilpocreiinue npouecch MaMEHEHRA COCTOSHHA BO3AYXa
(HarpeBaHue u OXJAXKIEHHE NPy NOCTOTHHOM
BJIATOCOEPIKAHNM )

[IpH TPOEKTHPOBAHHK CHCTEM BEHTU/IALIMA H KOHIHIIAOHMPOBAHMA BO3-
AyXa MPHXOAUTCSA BCTPEYATHCA C PA3AMYHLIMH ITPOLECCAMH H3MEHEHMS
COCTOSIHUA BO3AYXa. JTH H3MEHEHHS TPOUCXOAT TPH HAXOXAeHHH BO3-
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AyXa Kak B 06CTYXUBAEMbIX CHCTeMaMH MOMELIEHMAX, TAK U B ammnapa-
Tax, MpeqHa3HaveHHBX H3MEHRTh COCTOAHHE BO3[yXa B 3a/laHOM Ha-
npasJaeHKH.

Kak npasuio, Hanbonee npocTHIMH MpOLECCAMH ABAAIOTCA TAKHe,
Korja npy H3IMEHEHUHU COCTOAHHA BO3yXa OCTACTCH HEM3MEHHBIM OJHH
13 mapaMeTpos. K YHCIIy Takux mpoIieccos OTHOCSITCS HAarpeBaHUE U OX-
JAaXKaeHHe PH MOCTOSHHOM BIAaraCOAepXaHuH. ITH MPOUECCH BechMa
pacripocTpaHeHsl W HabnoaawTCs:

— B MOMENIEHUAX, [A¢ NPOMCXOAAT JHIbh TENIOBLIACICHHA H HET
BJIArOBBLIEICHHI{, *HAYe rOBOPS, [/e BhUIEIAETCS Tak Ha3blBaeMoe
«cyxoe» tenio, M3 4ucia Takux moMemneHUit HasoeM: AH3eTbHbIE
MaiHHHbIE 3316, TPAHC(OPMATOPHEIE, KOMIIPECCOPHEIE, HEKOTO-
phbie TOMENIEHHS Y3/I0B CBA3H C PasJM4HOM TemoBsIeIsaone
anapaTypoH u ap.;
— B KaJOpH(PEPHBIX YCTAHOBKAX, TpeHA3HAYECHHBIX 715 HATPeBaHUSA
BO3AYyXa;
— B NTOMELIEHHSIX, B KOTOPHIX HMEET MECTO OXJIaXIeHHE BO3/yXa B
pesyabTaTe I0Teph TEILIA Yepes Orpaxaaionue KOHCTPYKLHH ( Tel-
JIONIOTEPH ), IPU YCAOBHHE, YTO HA BHYTPEHHHX MOBEPXHOCTSX 3THX
KOHCTPYKIHMIT He HalMomaeTcs KOHAEHCAIHH BOAAHOrO mapa M3
BO3AYXa, '
— B TIOBEPXHOCTHHIX BO3AYX00XNAAMTENNAX, IPEAHA3HAYEHHBIX A7
OXJTAKIEHHA BO3AYXA, TAKXKE NPH YCAOBHH OTCYTCTBUSL KOHJEH-
caiMM BOAAHOro napa.
Bo Bcex dersipex caydasix 0CTaeTCHA MOCTOAHHOM BeIMYMHA BO3AYXa
d, HO B IIePBBIX IBYX MPOIECC U3 TOYKH HAYaJ bHOr0 COCTOSHHS Harpas-
neH 7o ] — d auarpammMe BEPTHKAILHO BBEPX, a BO BTOPbIX ABYX — BHU3.

3aKOHOMEPHOCTH, CBOHCTBEHHBIE 3TOI KAaTETOPHM ITPOLECCOB, pac-
CMOTPHM Ha IpHMepe HarpeBaHus Bo3ayxa B Kajopugepax. Kamnopude-
PBI MOTYT BXOIMTE B KOMIIJIEKT LEHTPAIbHOTO KOHAMIMOHEPA, HO MOTYT
NPUMEHATBCSt H CAMOCTOATENILHO B BH/IE CTIEIMATIbHBIX KalopH(pepHbIX
ycTanosok. B nepBoM ciyuae narpesaHue cocraBisieT 4acTs abuiero npo-
Hecca Ten0BAKHOCTHOH 06paboTku BO3ayxa, KOTOpas MpPOH3BOAHTCA
C LeBI0 MPHAAHUS eMy HeobxoaMMbIX TapaMeTPOB Mepe/ moaadeii B no-
menierHs. Bo BTopoM caydae npuxoauTca uMeTh €0 ¢ Gojiee pocToi
safaveil, 3aKJII0MaIONICHCSA B U3MEHEHUH TOJILKO TEMIIEPATYPHI TOgaBae-
Moro sosayxa. Hepeako kanopHdepHble yCTaHOBKH SBSIOTCH 3JeMeH-
TOM CHCTEMBI BO3/yIIHOTO OTOIIIEHUS:, H TOTAA BO3AYX HATDEBAETCH 10
TaKoii TeMIepaTypsl, YT00BI IPH OCTHIBAHMM €70 J0 TEMIIEPATYPHI TOME-
HIEHHA BO3MENIANHCH TEIIOMOTEPH ITOMELIEHHS.

Bo scex cyyasix sagaercs Temmepatypa t,, 10 KOTOpOIt clienyeT sec-
TH Harpesanue. [Tosromy ecnu u3BecTHO HAYATLHOE COCTOAHME BO3AYXA,
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TO HOBOE €T0 COCTOSTHHE (ITociie Tonorpepa) Ha { — d Auarpamme onpese-
JIMETCA KaK TOYKa TePEeCEYEHHA JTMHHH dA = dB = const u £, = const (To4-
ka B), puc. 1.10. [lns 3T0# TOYKM MOryT OBITH HaklieHbl, TAK ¥Ke KaK U
1151 TOUKH A, BCe TAPaMeTPBI M, B YaCTHOCTH, HOROE 3HaYeHUe IHTaIb-
mun I, 3ras pasHocTh [, — [, M KOTHYECTBO BO3AYXa, KOTOPOE HAZ0
HarpeTh B €auHuIy Bpemenu (nanpumep, G «I/uac), moxuo onpene-
JIUTH KOJHYECTBO TellIa, WAyIiee Ha HarpeB BO3AYXa 3a TY e eJHHUILY
ppemern Q:

Q=G lz-14). (1.41)

Heo6xoxumMo mOMHHTB, 4TO G~ BEC HE BCETO BO3/lyXa, a JMIIb ero
cyXx0ii 4aCTH, IiPH 3TOM

G., =_GL;‘_, (1.42)
fp_ = .
1000

rae G — Bec BAaXHOro BO3/YXa, kI /uac.

C ZOCTAaTOMHOI A/ IPAKTHYECKHUX LEeH CTEMEHBIO TOYHOCTH MOXK-
HO cumuTaTh, yTo G = G_ = G M He yYHTHIBATH TPETHErO CIAraeMoro
(c,td/1000) B Beipaxeruu snTabMHH. Toraa onpeneneHHe norpe6HOrO
JISl HA'PEBaHKsA BO3yXa KOJMYeCTBA Tensia OyAeT HaliIeHo 1o yiponieH-
HOH 3aBUCHMOCTH

chrGr(tB_tA)- (143)

It

Pacuet mo popmyne (1.43) mo-
KeT MpoH3BoaUThCs Oe3 mpuMeHe-
vus I — d auarpammnt. Heobxoau-
MO HMETD B BUJLY, MTO MOJAB30BAHHE
aToM opMYI0i BITOMHE JOTYCTH-
MO TIpH OOBIYHBIX A/ CHCTEM
BEHTUAALMY U KOHIMIMOHUPOBA-
HH$ BO3[yXa 3HaUYeHHAX BIAAroco-
Hepaxkarua. Tlpu 3HAYUTENBHBIX
BarocoaepKaHuax Bo3ayxa (Ta-
KHX, HATPHMEP, Kak B CYHALHOM
Texuuke) poipakenue (1.43) npu-
MEHSATEL HE CHBMET.

ITpu oxnmaxneHHMH BO3AYyXa B
NOBEPXHOCTHBIX BO3AYXO0XJIa/AH-
TeIAX pacyeT npoH3BOIUTCA C I10- Puc. 1.10. Usobpaxenue npouecca
Morsio dopmyne (1.41), mo koTo- HarpeBaHuA BO3AyXa
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poil B 3TOM ciydae oupeaeiseTcs KOJIHYECTBO Teild, OTBOAMMOrQ OT
BO3JyXa NPH OXJAXAeHHH U3 coctosiius B (I, t,) no cocroanna A (1,
t,). Halinennoe KOnHYecTBO TEMJIA COCTaBASET PACUETHYIO XOK010TPO-
U3BOAUTENBHOCTDH ITOBEPXHOCTHOTO BO3AYXOOXIAMHTEIA.

ITpu paccMoTpeHH IPOLECCOB U3MEHEHHA COCTOAH KA BO3AYXA B I1O-
MEUeHHAX € TeMIOH30bITKAMH, KAK IIPABHIO, NPHXOAUTCS ONPEnenaTh
KOMMYEeCTBO Bo3nyxa G, HEOOXOAMMOe 1/I aCCHMMISIIMH BBIAEISIO-
HIETOCA TENJid TPH MOAACPKAHHH 3aAdaHHBIX B MOMEIeHUH napaMeTpoB
BO31yxa (HampuMep, TeMrepaTyphl £,). B aTom ¢nyyae ninus npouecca
uMeet ToT XKe Bug (puc. 1.10), a pacuer BexeTcs no gpopmyne

G =D (1.44)
IB_IA

MoxXH0 Takxe HCIIONb30BaTh GoTee MTPOCTOE BbIpaXKeHHE

QH36
G, =—22%L ., (1.45)
crelts —t4)

rae Q  — KOMMYeCTBO M3OBITOUHOTO TETIa, ACCHMUIMPYEMOE BEHTHIIA-
THOHHBIM BO3AYXOM B eJUHHITY BPEMeHH B KKAL uac WM 0x/uac.

Koauyectso nu3bbITO4HOIO TeTIa ONPeesAeTcs 110 Tenaosomy Ganan-
CY MOMEMIEHHA

Qw:aé =anm _Qno'r ) (1.46)

rae Q, — CyMMapuble TelIOBBIeAeHHsA OT 060pya0BaHHSA H 0CBe-
HIEHHUs, T. €. TaK HA3BIBAEMOE <CYX0e» TENJIO, KKAL/4ac UId 0XC/4ac;
Q.. — TeNI0NOTepH NOMENICHHA B TeX XK€ eMHHIAX.

Ecnu B noMelleH e [TOgaeTcs BO3AYX He AT aCCHMMISIIHH TEnJa, a
AN Do/depKaHUA 3afaHHOM TeMIlePaTyphl IPH HAMYHH TEMIONOTEDD
Q,.., TO pacyer BejieTcs 10 aHATOTHYHOM (opmy.ie

Quor (1.47)

rc_IB_IA ’

3gech I g — YHTAIBIIHSA 0aBAEMOr0 BO3AYXA,

I, — suTanBNMA BO3/YXa NIPH 3a4AHHOM COCTOSIHUM BO3AYIIHOM cpe-
OBl B TOMENIEHUAX;

I, ~ I, — paboyas pa3HOCTb SHTAIBIKI, CBOMCTBEHHAS ITPOlIECCY OC-
THIBAHMSA BO3/iyXa B IOMELLIEHHH TIPH BO3MENICHHH Tenionotepb Q.

0T
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§ 1.7. Ilpouecc H3MEHEHNS COCTOSIHUA BO3yXa B NOMELEHHAX
¢ TEIJIO- H BIArOBBLIEICHHAMH

[IpH MPOEKTHPOBAHUM BEHTHU/IAIMM M KOHAMIIMOHMPOBAHUA BO3AYXa,
KAK TPABUJIO, MPUXOAMUTCS HMETh AEO C NOMENIeHHAMH, B KOTOPBIX
KpOMe H30BITOYHOTO TENa BbIAENACTCS BOASIHOM Nap (T. e. HMEIOT Mec-
10 BJaarosegenenus), McTouHMKOM BIAe/eHHS H3OBLITOYHOTO Tellkd B
atoM Ooree obueM cay4ae, Hapsay ¢ pasaudHbIM 060pyn0BaHHEM U OC-
pen{cHUeM, sBISIOTCA JIOAH, 2 TAKXKe BOASHOHN map, sulaeaseMblit 060-
PYAOBaHHEM.

HcTouHHKOM BEIAETEHHS BOXAHOIO Mapa ABIAKTCH TaKXKe JIOIi,
pasinuyHoe 000pyNOBaHie, a MHOTAA U TOCTYIICHUS Yepe3 Orpaxaaro-
1Me KOHCTPYKITMM NOA3CMHBIX coopyxkenunil. Ecau nipu sxcnayaranuu
CHCTEM BEHTHJASIMI M KOHAHI[MOBHPOBAHUS BO3AYXa MPeAyCMaTPHBA-
f0TCA TepepsiBLl B padoTe, BAATOMOCTYILIEHHS YePe3 OrPakAeHHS He-
JIOTYCTHMBL

He ocTaHaBIHBasch Ha METOAAX MOACYETA OTAENbHBIX COCTABHBIX Ya-
cTeil TEMJIOBOTO H BAAXKHOCTHOTO GaJIaHCOB Pa3NTMYHBIX NOMEIIEHUH, Ha-
NULIeM YPABHEHHS ANA OnpeaeieHusA H3GBITOYHBIX TeNI0BbIAeNTeHHi
(1.48) u paaroselaeneHmit (1.50):

Quss =Qcyx.06 +Q, +Qmoml ~Quors (1.48)

rie Q. .~ TEMIOBbIAENEHHUA OT HATPETLIX MoBepxHocTeit 06opyno-
BaHUA («Cyxoes Telo);

Q, - Tenno, mocTyNaouiee BMECTe C BOAAHBLIM NAPOM, BLIAETIAIOIINM-
cs1 0T 0bopyAOBaHNS;

Q,ne — TETLIOBBIACACHUA (HOIHBIE) OT HAXOAANMXCA B IOMENICHUH
mopeit;

Q. — TENJIONOTEPH NIOMEIIeHHS.

Beauuuna Q ompenesstercs U3 BLIPAKEHUS

Qu =Gn.06in 1 (149)

rae G . — KOJWYECTBO BLLAEAIOIErocs oT 060pyoBaHus BOAAHO-
ro napa, ¥l /uac;

i — SHTaJIBINS BOASHOTO Mapa, KKAL/uac nin 0xc/Ke.

KonuuecTno M36BITO4HOM BAArH (BOASHOTO ITapa ) HAXOAUTCS U3 YPas-
HEHuga

Gn = GI[.Oﬁ + Gﬂ- JOIH +Gu.0m ' (150)

rne G — BJIATOBBIJENEHUS JIOAEH;

1L AKAH

5 BJIAroBBIACTACHHA OT HOBQPXHOCTCI':[ OrpaxaannMx KOHCTPYK-

ILOorp

LK (kak GbIJI0 YKa3aHo Bbliie, 0OBIYHO He A0IYyCKalTCs ).
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HanuuieM ypaBHeHHst 62/1aHCOB 10 TENAY M BJIAre JJisl OMENIEHHUS, B
KOTOpOe MOCTYNAET H U3 KoToporo yxoaut G Bsosayxa, kI uac. B mo-
MenieHHe BblaensieTcs u3bpiTouHoe Tenao Q KKan/4ac W BOAAHOH Nap
G, kI /uac.

HavansHoe cocTosiHHe Bo3ayxa (TIOZaBaeMoro) 3aJaHo, T. €. H3BECT-
Hbl ero napametpai: [, u d,. KoreuHoe cocTosiHHe BO3yxa (yAanseMoro)
MOKeT ObITh ONPEEIEHO JHIE TOC/E TOCTPOSHNA TPOLECca U3MEHEH IS
COCTOSHHA BO3AyXa B MOMelleHHH. By1eM ol[eHMBATE 3TO COCTOAHUE K-
Tajsbnuelt I u BAarocogepkanueM d.

YpasHeHue GanaHca o Teny:

GrcIA +Qn36=GrcI E (151)
Ypasnenue 6ananca mo siare:
Grod 4 +G,-1000=G,d . (1.52)

Ilepenecs unensi ¢ G_ B IeBYI0 4acTh 1 mozieTiiB ypasuenue (1.51) na
(1.52), momyuum

I_IA = Qs . (153)
d e dﬂ GH & 1 000
Benuunna G_Qﬁi%a HMeeT paaMepHOCTh kxat/T u nokaspiBaeT, Kakoe

KOJIHY€CTBO M30BITOYHOTO TeIJIa TPUXOAUTCS HA €{MHUILY Beca u36bITou-
Ho#i praru. Kak BuauM, OHa He 3aBUCHT OT KO/IHYeCTBa Bo3Ayxa G M
ABJISTETCA JIMIUD XaPAKTEPHCTHKOI MOMeneHus. 3Ta BeJiuyuHa onpene-
JS€T Mpolece H3MEHEHHs! COCTOSIHUSA BO3/yXa B MOMEIHEHHH W HOCHT
Ha3BaHHE TEIJIOBAAKHOCTHOTO OTHOMEHUSA WK YT/ioBoro KoapbuiuenTa
npouecca (0603HavaeTcs &, HHOTAA q).

[Tpuseaem ypasHenue (1.53), spasiiomeecs ypapHeHHeM NPSMOii, K
HHOMY BMAY M TOCTPOMM JIMHMIO Tpoliecca Ha I — d quarpamme:

I=Ed+IA_dAE_ (1.54)
O6osnauns noctosnnsie I, — d e Gykpoi b , nonydum

T=ed+b. (1.55)

YpapHeHHe MpAMoit B cucTeme koopauHar I — d (1.55) coBepuieHHO
AHIOTHYHO YPABHEHHIO ¥ = ax + b B 1eKapTOBOIl CHCTEME KOOPAMHAT.
[TocTpoeHne npsAMOii o ypaBHeHHIO (1.55) B CHCTEME KOOPAHHATHBIX
oceil ] u d IPOH3BOAMTCH TAKHUM ke 06pasoM, KaK U B 06bIYHOI CHCTEME
koopauHar. Haxon mpamoit nunuu (1.55) onpenensiercs e/ IMuMHOM e,
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T. &. OTHOIEHHEM [TPHUPAINEHHA IHTANBITHH BO3aYXa K TPUPAIEHHIO BJIa-
rocoaepXKaHHA.

Q,naﬁ

Hrak, eCid U3BECTHBLI G—woa =E£ BEJIWYHHA M HAYaJILHOE COCTOA-
w

HHe BO3AYXa, BXOAANIETO B TOMEEHHE, THHHA ITPOLECCa JTeTKO MOXeT
6uITh ocTpoeHa Ha I — d nuarpamme (puc. 1.11). HenecooGpasHo npu-
HATH TaKoi MOPANOK MOCTPOCHHUS:
~ HaHOCHM TOYKY Ha4a/JbHOTO COCTOSHHA BO3/yXa A;
— 3ajaeMcs NPOH3BOIBHO BeXHYMHOMN Ad (Hanpumep, 1 nmn 2 I/kD);
— OTKJIaAblBaeM 3Ty BeJIHYMHY OT TOYKH A 10 HANPABAEHHIO OCH d;
~ M3 TOYKH, VI KOTOpOil Barocoaepxasue pasHo d, + Ad, mposo-
AHM JMHUIO d = const M OTKJIAAbIBAeM Ha Heil BetnuuHy Al = eAd,
nony4as To4Ky K;

- uepe3 TOUKy A M Touky K mpoBoauM npsaMyo, KoTopast 3aiaHa ypas-
HeHueM (1.55).

Jna HarnasaHOCTH Ha puc. 1.11 mokazaHo mocTpoeHne NpAMOM THHUK
Yy = ax + b B npAMOYTOILHON CHCTEME KOOPAMHAT.

IIpu H3MeHEeHHH MapaMeTPoB HAYATHHOTO COCTOSIHHSA BO3AYXA Ha-
KJIOH NMPAMOE, XapaKkTepH3yOLel TPOIECT, OCTAETCHA TEM K€ H IUHUS
Tpolecca TpH HOBOM HaYaJIb-

HOM COCTOSIHUH TTAPAJIie/IbHA
nepBoit. IT0 06CTOATENBCTBO
UCHIOZB30BAHO IPH NOCTPOE- ne
Huu I — d AuarpaMMEL, Ha 110-
78X KOTOpOH ZaHBI HCXOAA-
IHe W3 Hayaaa KOOpAHHAT
JHHUHU C Pa3NHYHBIMH €(g).
CoBOKYINHOCTB 3THX JNUHMH
Ha3pIBAlOT HHOTAA YIJOBHIM
MacimTabom.

Bropoit cmocob mocTpoe-
HHA JTHHMH MPOLEecca CBA3AH
C UCNOAb30BAHHEM YTIOBOTO
macmrraba. CyuHocTh BTOpO-
ro crrocoba CBOAMTCS K CHeAy-
omemy (puc. 1.12). Ha monsx
I - d nuarpaMMB! OTHICKHBA-
€M COOTBETCTBYIOIIEE 3HAve-

y=ar+b

=

HUe € (q): _L!&. Coequ-  Puc. 1.11, Tlocrpoenne musun nponecca
G,-1000 H3MEHEHHs COCTOAHMSA BO3AYXaA
HUB HaHAeHHOe 3HAYEHHE & B [IOMELIEHHH
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€ HayanoM KOOpAHHAT (MyHKTUPHAS AUHEA Ha puc. 1.12), a saTeM npo-

BeAA Yepe3 TOUYKY A JIMHHUIO, NAPANLNeNbHYID NYHKTHDPHOH, NOAYYHM
He0OX0MMOe TIOCTPOEHHE NMPOIECCa.

Vimes musuio mponecca H3Me-

/ / / S e Ef(;‘ﬂ HEHHA COCTOAHHA BO3AYXa B 110-

/ MelIeHMH, MOXKHO ONpPeACAUThb

KOHeYHOe COCTOsStHHE ITOTo BO3-

/ ayxa (IIpy BRIXOZE U3 MoMelle-

- uus). Jlasa atoro HeobXoauMo

3HaTb MPUPaHieHHe SHTaNbIMH:

M =lp-I, =25 (156)
l‘C
Ompenenus pemtyvHy Al no

4
L
/ dopmyne (1.56), naiinem KoHed-
I
r

noe Teruioconepxanue [, =1, = Al
a Cieg0BaTeJIbHO, H TOYKY KO-
o / HCYHOrO COCTOSIHUSA BO3JyXa
1 (Touxy B) — rouky mepeceyeHHs

oKy I, = const ¥ THHUM TIPO-
Puc. 1.12. Venons3opanKe yriaoBoro necca. ToT xe pe3yAbTaT MOX-

maciTaba oOpu NOCTPOeHHH NHHUM HO MOJYYHUTh, BLIYHCITHB BCJIH-
MpoLecca U3MeHEHHA COCTOAHHS yuubl Ad u dﬂ;
BO3/yXa B IOMeMIEHHH

G, 1000

(1.57)

dg=d,+Ad. (1.58)

Ecan xe H3BecTHBI BeTHYHHA & HAYaNbHOE COCTOAHHE BO3AYXa (TOY-
Ka A) M 3a8H O/IMH M3 apaMeTPOB KOHEYHOTO COCTOAHHA, HATPHMEP
t;, JIETKO ONpPee/MTh KONMMYECTBO TeMda M BAaru. TouKa KOHEYHOTO Co-
croanus (Touka B) naiinerca Kak Touka nepeceueHHs IHHUH TpoIlecca 1
M30TepMBI £y = const (puc. 1.12), a KOMUYECTBO BO3AYXa BHIMUCIUTCS 11O
dopmyne

G _ G, 1000 (1.59)
rc Ad
HIH
G = uss (1.60)
Al
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§ 1.8. XapaKTepHCTHKH BO3MOMKHBIX NPOLECCOB H3MEHECHHS
COCTOAHHA BO3IYXaA B 3aBUCUMOCTH OT 3HaYeHHUSA yraosoro
koad punHenTa

Kak Mbl BUAEIH, s u3obpaskerus Ha I — d AuarpaMMe TOro MM HHOIO
TPOLIECca U3MEHEHHUsT COCTOSHUSA BO3/lyXa HeOOXOZMMO 3HATh BEUUHHY
yrnosoro koadduiuenta € = Al/Ad, npeacrasismoutyo coboii oTHOLIE-
Hye IIPUPATIEHHS SHTAMBIIMH K NPUPALIEHHIO BJaarocojepkanua. Beu-
YA YTI0BOT0 KO3((pUITHEHTA XAPAKTEPH3YET HAanpasJeHHe TPOLecca Ha-
MeHEHHS COCTOSHHS Bo3kyxa. /LISl ONeHKH XapaKTepa IIPOolecca BechMa
BaKEH 3HaK YHC/THTENS W 3HAMEHATEIS YIJIOBOro Koa(puuueHTa.

PaccMOTpUM BCe BO3MOKHBIE TPOLECCH U3MEHEHUS COCTOSIHHS BO3-
JIyXa U MpHCYIIME UM 3HAYEHHS YITI0BOro KoahdHneHTa.

1. Ilpouiecc HarpeBanusi Bo3ayxa (oapobHo pacemorpen B § 1.6) npu
LHOCTOSIHHOM Bjarocofiepxkaduu Al > (0; Ad = (); & = + . Hanpasnenue
JHHHHE MPOLIECCA BEPTUKANLHO BBEPX.

2. TIponecc HarpeBaHMs ¥ yBAAKHEHUSI Bo3ayxa Al > 0, Ad > 0; ¢> 0.

Kak nokazano B § 1.7, mpotiecc M3MEHEHUS COCTOSHUS BO3/YXa ITPO-
MCXOAWT B TIOMEIIEHUAX C TEMIO- U BIATOBbIACTEHHAME. JTOT NpoIece
MOXCHO OCYINECTBHUTD, HarpeBasi BO3AyX B KaJTopu(epHOH yCTaHOBKE M
YBJ2KHSAS €ro 3aTeM BoAOM HJIHM BOASHBIM NapoM. EciM orpaHuuurbes
nojaayel B BO3ZYX TONBKO BOJSIHOIO MApa, TO COCTOsIHHE Bo3yXa Oyier
W3MEHATHCA N0 JIHHWH, NIPaKTHYECKH COBNAAAINIEH ¢ M30TEPMOH.

B camoM jenie, B aToM cayvae ypaBHeHus GaJaHCOB 110 TETUTY M Bare
(em. (1.51) u (1.52)), moryT OBITh HATUCAHLL B BUIE

G, +G, i =G I (1.61)
H
G.d,+G,-1000=G d, (1.62)
OTCIOAa
Fi, i
= = a . 163
d-d, ° 1000 e

DHTANBNIUS BOJSHOIO Napa i, IIPY HOPMaNbHOM GapOMeTpPUYECKOM
Aasnenun u temneparype 100 °C pasna 639 xxan/xI, noatomy & = 0,639.
CaenoBaTenbHo, Nponece YBALKHEHHS BO3JyXa BOAAHBIM IapoM Gyaer
CONPOBOKAATHCA HHUTOKHBIM TTOBBILIEHHEM TEMOEPATYPhl BO3AYXa, KO-
TOPBIM MOKHO TPEHEOpeUb U CHHTATD, UTO JUHWA MPOLECCa U3MEHEHHS
BO3YXa B 3TOM ciydae GyAeT NPaKTHYeCKH COBMAaAATh C H30TEPMOii.

3. Ilponecc yBAaKHEHUS BO3/LYXa IIPU IIOCTOSIHHOM BEJIUUHHE JHTATb-
My (anHabatHoe yBaaxkHeHue) Al = 0; Ad > 0, e =0,
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HaﬂpaBHCHHe JIUHHUH nponecca coBnafacrt ¢ H309HTANMbITAMH, T. €. ITa-
paiensHO 0cH d. ITOT poLecc, Kak 6yieT nokasaHo B riane 4, umeer 6oab-
1110€ MPAKTUYECKOE 3HAYEHHE U POUCXOUT IPU COOITIOEHUH HEKOTOPHIX
YCJIOBUIT B anmaparax, HCnoab3yoIuX Bojy s 06paboTky Bo3ayXa.

4, TIpouecc OXNaKAeHNS BO3/IyXa IPH CIHOBPEMEHHOM €ro yBlaxKHe-
Huu AT < 0; A d > 0; ¢ < 0. OcyuiecTseHHe JaHHOTO NPOLECCA, TAK Xe
KaK M MpefblyLiero, BO3MOXHO, ecliv Bo3Ayx oOpabaThiBaTh BOZON.

5. ITpouecc oxAaxaeHNA BO3AYXa PH TOCTOSHHOM BJIarOCOAEPXkKa-
HuH Al < 0; Ad =0; £=- o0, HanpapieHue T1HAA NIPOLECCA BEPTHKATBHO

suia, [Ipouecc «cyxoro» ox-
NaxJICHUS BO3AYXA PACCMOT-

pen B § 1.6.
6. Ilpouecc oxanaxjaenus
BO3/lyXa ¢ OJHOBPEMEHHOIi ero
ocymikoii Al < 0; Ad < 0; e > 0.
9% Vwmeer boasmoe npaKTHYec-
Koe 3HaY€HWE W BeCbMa pac-
NPOCTPAHEH B CHCTEMAxX KOH-
JAHIMOHUDOBAHUS BO3LYXa.
Emy 6yzet yaeneno 6onsitoe
BHUMAaHHE B HACTOSIIEM KyPCe.

7. Ilpouecc ocyikH Bo3xy-
Xa npH IOCTOAHHOM AHAYEHHH
aHtaabnuu Al = 0; Ad < 0;

d & = 0. JInnus storo npouecca,

TaK e KaK H ONHCaHHOIO pa-

Hee (n. 3), coBmajaer ¢ M30-

Puc. 1.13. Boamoxcnsie npouecce! 3HTANBION, HO HanpaBleHKe

H3MEeHECHHsA COCTOAHHS BO3yXa npoiecca NpPOTHBOIIOA0XKHOE,

N03TOMY €ro MOXKHO Ha3BaTh

agrabaTHBIM ocylleHHeM (WIN ocyIUKoif) Bo3iyxa. Ilponecc nponcxo-

AHT B YCTaHOBKaX, HCIIOJbL3YIOMUX 0C06He BellleCTBA — NOTJOTHTEIH
BOJsAHOrO mapa (copbeHTH ),

8. Ilpouiecc HarpesaHus BO3AyXa C OAHOBPEMEHHOI €ro OCYIKONR
AI> 0; Ad < 0; & < 0. lanHbIi 11potiecc, Tak e kaK ¥ MPeAbIAyIINid, ocyiie-
CTBJIAETCSI JMILb B YCTAHOBKAX C IIPHMEHEHHeM NOrJI0TUTeNIel BOISTHOTO apa.

Ipu pacyere cucrem u annaparos KOHAMLHOHHPOBAHUS BO3AYXA JIH-
HHH TPOLIECCOB HAMEHEHHs COCTOAHMA BO3AyXa CTPOATCS ¢ y4ETOM IIPH-
Be/leHHbIX 3/tecb 3HaYeHUH yrnoBbX Koah@HIMEHTOB M 3Haka Al H Ad.
IocTpoenye aTHX TMHHI TPOM3BOATCA ciocobaM¥, ONMCaHHEIMU B § 1.7,
160 ¢ CIONB30BAHHEM CIEMATBHOTO TPAHCIOPTHPA, TIPETOKEHHOTo
A. B. Hecrepenko [21].

L
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Tepmodunamuxa 61axHO20 8030YXa

Ha puc. 1.13 n3o6pakeHbl THHUY, BLIXOSRHE U3 TOYKH A HaualbHO-
1o COCTOAHMSA BO3/AYXa U NpeAcTapAgoniue coboil nepeyycieHHble 1po-
[[ecchl U3MEHeHUs! COCTOAHNIS BJIAXHOro Bo3nyxa. Ha aToM ke pHCyHKe
nokasaHbl 00/1aCTH 3HaueHu# yroBoro KoadduurenTa & KOTOpHE CBOH-
CTBEHHBL TOMY HJIM MHOMY TTpOLIeCey.

3anaun k § 1.6-1.8

1. B noMeuieHH# MaIIWHHOTO 3a/1a TENJIOBBIICEHHS OT JBHTATEIsA BHYT-
pEHHEro CTOPAHHA, 31EKTPOTeHepaTOPa H OCTAIBHOTO 06OPYA0BAHUS COCTAB-
aswot 100 000 xxaa4ac, Tennonotepu NomenieRua pasdn 10 000 xxaaxac. [ins
NOTACHIEHHA TEMIOH3GEITKOB MCTIONB3YETCH BO3AYX, HMEOUIHA TeMNepaTypy
£ = 10 °C ¥ OTHOCHTERBHYIO BITaXkHOCTb @ = {,65 (Touka A). Tlo Hopmam Temne-
paTypa BO3lyXa B MalllMHHOM 3aJie He 07KHa Npephimats 35 °C.

OmnpeaeauTh KOIHYECTBO BO3AyXa, Heabxoaumoe 114 TIOTOIIERHS TERna B
MalllMHHOM 3aJle.

Pewenne
Haxonnm na I — d pparpamme Toyky A (¢, = 10 °C, ¢, = 0,65). Y3 Toukn A
NPOBOAMM JIMHHIO TIPOilecca H3MEHERHS COCTOSIHHSA BO37lyXa B MALIHHHOM 3aTie.

o Al
HOCI{OJTBH]I BJIATOBBIAEJIEHHUH HET. § = —— = +ce , TO JIUHHA NPOLECCA 6ylle’l‘ co~

Bnazath ¢ d, = const. B MecTe nepeceuenns atoil nuHUM ¢ H3oTepMoi t = 35 °C
10J1y¥aeM TOYKY, XaPAKTEPH3YIOIIYI0 KOHEYHOE COCTOSAHHE BO3AYXa, YXORAIIEr0
3 MalAHHOTO 3a7a (Touka B), ee napamerper: t, = 35 °C; o, = 0,14; d, = 5 L/xl;
I, — 115 xxan/xI'n 1. 5.

Pasnocts antansnuii I, — I, = 11,5 - 5,5 = 6,0 xxan/xI. Konnuectso Bo3nyxa,
HeobxopuMoe 118 TOr0nEeHHs H3GBITOYHOTO Tensla H TIOAAeKAHUA 3aTaHHOM
TeMIepaTypbl B MAIIMHHOM 3aue (1.44), paBHo

Gm=#;qm=gw-gm=100000—90000 xxan /uac;
B~4A

G, =%°9=15000 xT" /sac.

.

KonyyecTso BaaxHOTO BO3zyxXa 3ailaHHOTO COCTOSIHUS (M3 dopmynnl 1.42)
cocrapseT

G,=G 1+—fi—— =15000 1+-—5— =15075xI /uac .
1000 1000
Kax puanm, pastnna mexay G_u G, HHUTOXKHA, TIOSTOMY B MPAKTHYECKHX
PacyeTax ey npeueéperaio'r H CYHTAIOT, YTO

G =Gy =G, -
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KonuuecTso no3ayxa, BhipaskeHHOe 8 M/ uac,
G
e

L

L)

rae y, — sec 1 M Boauyxa.

O6beMHbII BeC BO3Ayxa cliefyeT NPUHHUMATh N0 CpefiHeH TeMnepaType U He
VUHTHIBATh BAUAHMA BaaxHocTH. Ilo dopmyne (1.12) v = 1,195 xl /3’
TToaTtomy

15000

) e
1195

=12550 x> /uac.

B kauecTBe mpuMedaHHs YKaxkeM, 4TO pa3HOCTh MEXLY TeMIepaTypoH BO3-
IyXa B MOMEIIEHHH H IPUTOYHOTO BO3Ayxa, IPHHATAA B 9T0i 3aJade paBHOii
35— 10 = 25 °C, MoskeT ObiTh J0NYNIEHA IUIIb B TEX CAydasaX, KOT/a IPHTOIHbIH
BO3/1yX He nonajaeT B pabo4yIo 30HY, B KOTOPOH HaX0AUTCA THIID 006cayKUBAIO-
LHEH NepcoHaL.

2. B npou3BOoACTBEHHOM TIOMEIeHIH BhiZensieTcs oT obopyaoBanus 240 000
kxai/uac «cyxoror Tenna u 300 xl/uac BoasHoro napa (3HTANBINA BhIAEIHIIO-
weroca napa 750 kxar/xl). Tennonorepu nomewenus cocrasusiior 15 000
KKai/uac.

OnpenenuTh, KaKoe KOJHIECTBO BO3nyxa TpeGyeTcs AA aCCHMHILALIHH Bhi-
AeNSIIOMMAXCA Tel1a M BO/IHOIO Napa, ecIH HaualbHbie napaMeTpbl BO3AYyXa
t=10°C; o = 0,9 (Touxa A), JoNyckaeMas TeMIEPATYPA B IPOM3BO/ICTREHHOM
noMewenuy t, = 25 °C.

Pemenue
OnpenensieM KonuuecTso U3OKITOYHOTO TEIla;

Qo= Qe g+ Quy — Qo = 240 000 +300 - 750 — 15 000 =

= 450 000 xxai/uac .

Briuncnsem 3HaueHHe yranoBoro KoadpHiHeHTa npoijecca USMEHEHHUs Co-
CIOSAHHMA BO3/AYXa B NIOMEIEHHH:

- Qs :M:LS wkar/ I .
G,1000 300000

Ha I - o nuarpamMMe HaxomuM Touky A (t = 10 °C, ¢ = 0,9). CTponM nuuimio
nporecca € = 1,5 xxan/T, onpepensieM Touky B B MecTe HepecesdeHus TMHHH TPO-
necea M usotepmul £ = 25 °C. KonnyecTBo BO3/(yxa, NOTPeGHOTO A7 ACCUMUAA -
IIMH TETa H BJiard, MoXKeT ObiTh BhYHcieHO 1o Gopmye (1.59) unn (1.60):

¢ » Qs _ 450000
© o Ig-1, 126-66

=75000 xI /yac
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WIH

G, -1000 _ 300000
G, =—2 = =75000 «xI ;e
dy—d, 109-69 Kl /ac

3. (Pemuth camocToaTensHo.) B npoHaBoncTBeHHOE MOMemeH e MOCTyIaeT
po3ayx B KonudecTse 40 000 M3/ugc ¢ HavanbHBIMH MapaMeTtpamu (Touka A):
t,=10°Cud, =75 I/l IlapameTpni yxonsuuero Boanyxa (Touka C): £,= 29 °C
" d =15 I'/?cf JHTaIBNHA BOASHOTO M1apa, BRLAEAAIOMErocs B 11omemeunu
i= 725 wxar/xl, Tennonotepu nomeienus 10 600 xxaa/vac.

OnpefennTh:

a) KONHMYECTBO BOAAHOTQ MApa, BHLAENAKIIETOCH B HOMEIEHHH;

6) KONHYeCTBO TeIsia (<«CyXOTos), Bhie/sieMoro 060pyI0BaHueM;

B) HeOﬁXOﬂHMOe AnA aCCHMHNAIHH TeMJa U BJlaTH KOJHYECTBO BO3AyXa.

§ 1.9. OOne 3aKOHOMEPHOCTH NPONECCOB CMEIIeHus ABYX
KOJIHYECTB BaKHOr0 BO3AyXa

Tlepen mozaveil B IOMEIIEHUS BO3AYX, /IS NONYYEHUS 33/[aHHbIX TAPAMET-
DOB, HEPEIKO TIOIBEpraeTcs pasmuyHbIM nponeccaM obpaborkn. C ofHuM
M3 TaKMX IPOLIECCOB MbI Y2Ke NMo3HAKOMUIHCH B § 1.6, Korza peyb muia 0
HaIPEBAHHH BO3/lyXa B KANTOPU(EPHBIX YCTAHOBKAX.

Jlnst ocyiecTBIEHHS 3TOrO NpoLecca HeoOXOMHUMO JTUIIb TENIO, TIO-
BOJIMMOE TENIJIOHOCUTE/IEM K KanopudepHoi yctaHoBKe. OIHAKO B psine
ClyYaeB TOCTaBJEHHYIO 3aAa4y 1o o6paboTke BO3AyXa MOXKHO PEIIUTh
eme 6071ee 3KOHOMUYHBIM criocoboM, He npuberas K 3aTparte Tela. Ta-
KO€ pelleHHe YA2eTCs NPUMEHUTD, KOrfia eCTh BO3MOXKHOCTh HE Harpe-
BaTh 3UMHUIT XOJIOAHBIN BO3/IyX NIEPeji BBOZOM B TIOMEIEHNE, a HCIIOJb-
30BaTh H3GHITOYHOE TENJIO, BHIACISIONICECS B JAHHOM NOMENIEHHH U
coziepKalilleecss B yaanseMoM Boaftyxe. [lns aToro AoctaTouHo Ipeanyc-
MOTPETH CMELIEHHE HAPYKHOTO X0JI0JHOTO BO3/IYXa C TETLIBIM, YXOASIIHM
13 nomenieHus: (oTpaboTaHHbIM) BO3AYXOM. JTO PellleHHe IPHMEHHMO
IS TAKMX TIOMEILEHMH, Ijie BpEAHOCTAMHU SBJISTIOTCS TOJIbKO M36bITON-
HOe TenJio M BO/IAHOM nap (HanpuMep, MallHHHbIH 3a/ NapoBoii 3/1eKT-
POCTaHLUM).

KonctpyktusHoe ogopMieHue ycTpoiicTs, obecneqnBaoimx cMe-
urerve, 06blyHO OYeHb npoctoe. JlonycTuM, TpebyeTcss BEHTHAHMPOBATD
nomelnexre ¢ 60JbIIUMH TeNn0- U BI2rou30bITKAMI (MM TOJBKO Ten-
JiousbsiTKaMu), HO 6€3 BbIAEIEHUS JPYTUX BPEAHOCTEH, NPH YCIOBHH,
UTo TEMIIEPATYPA YXOASAIIETO U3 IOMeLeHUsT BO3/kyXa coctassier 35 °C
(puc. 1.14).

Temneparypa HapyxHoro Bo3gyxa pasiia —20 °C, Ilo canurapHbiM HOp-
MaM TeMIiepaTypa I0/jaBaeMOTo BO3AyXa He 0/KHa 6b1Th Hibke +10 °C.
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t=-2%

Puc. 1.14. Hcnonnsosanue npouecca
CMellieH s Jj11 BeHTHAALHH NOMeIleHHH
¢ 60JIBITHMH TENJI0- H BJATOBLIICICHHAMH;

1 — obopynosanue, BRAENSIONIEE TEIUIO H
BOASIHOH 1ap; 2 — LUeHTPOBEeXHbIA BeHTHIATOP,
NOJAKUIMI BO3YX; 3 — LHeHTPOGeKHBI
BEHTUIATOD, VAIAOUMH BO3AYX;

4 - cMecHTenbHas Kamepa; 5 — TpyGonpoBol
A5 CHyCKa KOHeHcaTa

J ¥
//‘?J\s\
Al -~ -
A=
? Vel dli]

Pac. 1.15. Cxema xanopudepHoii
YCTAaHOBKH:

1 — xanopudep; 2 — BO3AYXOBON 1S
XOJOHOTO BO3AYXA; 3 — 06XOLHOM KaHar;
4 — gpoccenb-Knanam; 5 — BO3MyX0BOI
15l IOJOTPETOTO BOIYXA

EcrecTBenHo, uto B 3TOM
cly4yae OCTATOUHO Npenyc-
MOTPETh CMEIIEHHE HAPYKHO-
ro u oTpaboTaHHOTO BO3yXa,
4yToOBI MONYYNTH 3a[AHHOE
3HaYEHHE TEMIIEPATYPbI O/a-
BAEMOTO BO3/yXa.

B coopyxeHusx Bcerja
eCcTh TMOMEIEHH, T/ie yCTa-
HOBJIEHO 000pY/OBaHHE, BbI-
AENAIONEE TONBKO TEMJIO;
KOMIIPECCOPHBIE, TOMEIEHHS
Y3714 CBA3M, CYETHO-peMalo-
KX YCTPOHCTB U T. i, Pauu-
OHAJIbHOE PelIeHre BEHTWIs-
UHH TaKHX TIOMEIIeHUIH
BCEra NMPEeAYCMAaTPHBAET B
yHCJle [IPOYMX NPOLIECCOB U
nponecc cMelredus. Ho
IPaKTHYECKOE 3HAYEHHME MTPO-
1ecca CMEIeHsT ITHM He Or-
paHHYHMBAETCH, IOTOMY 4TO B
HPOLECCE IKCIAYATAHHU JIro-
6oro ycrpoiictea s obpa-
6OTKH BO3/LyXa NPUXOAUTCS
npuferath K CMEMIEHHI0 Kak
cnocoly peryaupoBKH, Heob-
XOAHMOMH B CBSI3H C H3MeHe-
HHEM [IAPaMETPOB BO3AyXa H
PEXHMOR HCITONIL30BAHMS YC-
TaHoBKK. /115 9T0# 1enH, Ha-
TIpHMED, YCTPauBAIOTCS Clie-
nHATbHbIE 0OXOHbIE KaHa bl
AJisl PECYJVPOBKM HArpena-
HHS BOYIyxa B Kamopugepax
(puc. 1.15).

Kpome a10ii coeii gncro
NPaKTHYECKOH CTOPOHH IIpO-

Hece CMENeHHsT MHTePeceH M ¢ TeOPeTHYeCKOoH TouKM 3peHus. Hekoro-
pble 3aKOHOMEPHOCTH, TIPHCYIUE STOMY MPOLECCY, B DSe CAYYaeB To-
MOTalT YACHUTH CYIHOCTDh (oJjlee CA0XKHBIX NPOIECCOB, HAMpUMep

nponeccoB 06paboTKH BO3xyXa BOAOIA.
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PaccMOTPHMM NOCTPOEHHe TIponecca cMelllenust Ha | — d  AuarpaMme.
17151 3TOrO KODKHBI OBITH 3a/IaHbL [IBe TOYKH, XapaKTepU3yIollie BO3AYX
OIHOTO U /ipyroro cocrosinust: Touka A (1, d,) v rouxa B (I, d,). lomwkHb!
6BITH TAKKE H3BECTHHI KOJIMYECTBA OHOIO U PYTOro po3fyxa B xl/uac:

GNA=:-;1~;— n GNBxﬁ.
1000 1000

Tpebyercs yMETb ONPEREAATh HAPAMETPH PA3MHYHBIX TOYEK CMECH
BO3/iyxa (Touka M) arux ABYX cocTosiHHUii (TouKa A ¥ TouKa B) a 3arucH-
MOCTH OT IIPOTIOPLYH CMECH.

HamuimeM ypaBHeHHst, HeOOX0AUMbIE /1Sl YCTAHOBIEHUS 3aKOHOMED-
HOCTeH, IPUCYIMIHX NPOLECCY CMELieHHSI.

Y pasHeHHe MaTepHaIbHOTO GanaHca:

G i o= Coon . (1.64)

O603HauuB 6YKBOIi 711 [IPOTOPNHIO CMeCH WIH Ko3bDHIIHEHT cMelle-
HUS, TOAYUHAM

Gres _py . (1.65)
Gy
Pasgenum npasyio U JeByIo yacTu paseHctsa (1.64) Ha GmA
G
l+m=—C1M . (1.66)
rca

YpaBueHue Gasarca no Teniy:

GPCAIA +Gl"cBIﬂ =GI‘CMIM‘ (1.67)
Y paBHeHHe OaaHca 10 BJare ( BOJSHOMY Iapy):
Grc,a.dA +GdeB=GFCMdM' (1.68)

Pa3jiesinB neByio u Npasylo yacTH paselictea (1.67) Ha G , 1 dame-
HUB COOTRETCTRYIOU{ME BHIPXEHUS M, HalAeM

Lo+mlg=Q+ml, . (1.69)
IIpeobpazyem aro ypaBHeHMe B /iBa PARNUYHBIX 1O BHEIIHEMY BU/Y:
Iy~Ty=mUs-Ty); (1.70)
Iy-1,
7o (1.71)
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ITponenar Takue ke onepauHH ¢ ypaBHeHueM Oaranca no Biare (1.68),
MOJMYYHM aHANOrHYHbBIE BbIDAKEHUS:

dy—-dy=mldy—dy); (1.72)
dy-d,
= L =m. 1.7
Py (1.73)

Paamenus ypasuenue (1.70) Ha (1.72), Haiiem

Im—1Ta _Ip-1Iy | (1.74)
dy-dy dg-dy

Ypaeuenre (1.74) npezcTaBisier coboit ypaBHeHWe NPSIMOi, Tpoxo-
Asileli yepes /iBe 3aiaHHbIe TOYKH A U B, UMewI1e COOTBETCTBEHHO KO-
opaunathl I,, d, v I, d, (puc. 1.16). Touka M — Texymas, ee MecToHa-
XOK/IEHUE 3aBUCHT TOJLKO OT IPONOPUMH cMecH. TToKa TONBKO H3BECTHO,
470 Touka M nexxut Ha npsMoH, coeiMHsMIOmE# iRe TOYKH, XapaKTepu-
3YIOIIHE COCTOSIHHE OZHOrO BO3AyXa (COCTOSTHUE A) B IPYTOrO BO3AYXa
(cocrosinue B). Unu uHave, npsaMaa AB, coepunsiomas Ha I — d guar-
pamMMe TOYKH JIBYX 3aZlaHHLIX COCTOSHUII BO3/YXa, SIBNSETCS FeOMETpY-
JECKHUM MECTOM TOYEK CMECH BO3-
JIyXa 3THX COCTOSHHIL.

Mecronaxoxaeuue Touky M
Ha npsiMoi AB onpenensieTcs Ko-
acbunuenToM cMemenus m. J{is
TIONYYEHHA 3aBHCUMOCTEH, N0~
3BOJSAIOMUX HAXOAUTH TOUYKY
cMecH (Touka M), mpousBeneM
clIe/lyIolee BCNOMOTarelbHoe
IIOCTPOEHHUE.

IIposenem muuuu I = const u
d = const yepe3 Touku A, B, M (puc.
1.16) 1 paccMoTpuUM moOKOOHBIE
Tpeyroabiukn AMC u MBD. U3
no06Hs TPEeYIONBHUKOB CIEyeT

& MB BD I;-Iy
UmMess B Buay paBeHcTB2
Puc. 1.16. Iloctpoenue npouecca (1.71) u (1.65), MoxeM OKoHya-
CMEIeHHsA IBYX KONH4YeCTR BO3/LYXa TEJBHO 3aMUCATH

48
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AM _Gip (1.76)
MB G

TCA

TaknM obOpa3oM, 0Tpe3ok AM, IPUMBIKaIOWMii K TO4Ke A, IaeT B He-
KOTOPOM MaciiTabe KOMMYecTBo Bo3nyxa G y @ 0Tpe3ok MB, npumbIka-
(OIIHI K TOUKe B, 1aeT B HEKOTOPOM Macmraﬁe KojnyecTBo Boaayxa G
Best nunust AB nponopuHOHaIbHA BCEMY KOJIWYECTBY BO3AYX2 MK Be-
avunee 1 +m.

B ®1 B 0 & Touka M (TOuKa cMecu) ieuT psMyo AB Ha oTpeskH, 06-
paTHO TPOTNOPHHOHATLHbBIE KOTMYECTBAM BO3YXa, BXOMAIINAM B CMEChH.
Hanpumep, eciu G_ = 5000 kl/uacu G = 10 000 xf,/uac, m = 2.

Touka cMecu M Haxonwrc;[ C.ﬂEﬂy]OI[[HM obpazom. denum npamyio
ABwua 1 + myacreii (B 1aHHOM caydae Ha 3). OT TouKU A OTKA2ABIBREM
OTpe30K, IPONOPIUOHANLHBIN GNB (1. e. iBe yacTu). MoxeM OT TOUKH
B OT/I0XHUTH OTPE3OK, TPONOPUHOHANBHBIA G , (7. e. opny yacre).
B oboux cayyasix noayvaeM TouKy M, KoTopas w onpene.nﬂe'r HapaMer-
Dbl CMECH.

Tak e IpocTo pelaeTcs: ¥ obpaTHas 32/1a4a, CBI3aHHAA ¢ HAXOXK/1e-
HUEM NPOTICPLIHYU CMECH JIBYX 3aIlaHHBIX COCTOSHUN BO3/IyXa, €C/U U3Be-
CTHO, ¥TO NapaMeTpbl CMeCH JI0/DKHDI YIOBAETBOPSITh KakoMmy-1ubo tpe-
GoBanuio. Hanpumep, Moxer ObITh 3aiaHa TEMIEpaTypa CMECH, €€
BJaIOCOZEPIKaHUE, TEMITEPATYPA TOUKH POCHL M T. ],

§ 1.10. IIpoueccel cMeNIeHNs JBYX KOJHYECTB BO3AYyXa
C KOHeHcalHel YaCcTH BOASHOrO Mapa

Ha npakTHKe yacTo BCTpeuaeTcs ocobblit clyyaii npoliecca CMeLIeHus,
KOUZIa IpsAMas JMHUS, COEAUHSIOMAA TOUKH A U B U IpeAcTaBAsomas
coG0ii reoMeTpUYECKOEe MECTO TOYEK CMECH BO3&YXa COCTOAHHA A U co-
cTosiHUA B, nepecekaeT KpUBYIO ¢ = 1 H 4aCTHYHO JI€KUT HIKE BTOM KpH-
Ol (puc. 1.17), Takoe monoxenue TMHHK AB CBUAETENBCTBYET O TOM,
YTO NpM cMenteHHn OyACT NMPOUCXORUTH KOHACHCRUUS BOMSTHOTO Tapa,
YaCTh BOJSIHOIO NApa, COAEPKAIETOCA B CMECH, BBITAZIET U3 HEe B BHIE
KOHJEHCaTa.

M3 paccmorpenus puc. 1.17 caenyer, 4To cMellenue 6yner conpo-
BOK/aThCA KOHJIEHCALMEH BO BCeX ciyvasX, Kor/ia TouKa cMecH (Touka
M), HaliieHHas omMCaHHbBIM B IpeAbIAYIeM Naparpade cnocobom, oka-
xercsa Ha orpeake NL. W Torjaa onpelelMTh napaMeTpsl CMeCH
HenocpeAcTBeHHo 6Y1eT HEBO3MOXKHO, TaK Kak T04ka M’ nonazsaer B Ty
camy1o o61acTh TyMaHa, Ha KOTOPYIO HeJlb3f 6E30r0BOPOYHO IEPEHOCHT
IIPABWIZ HAXOMKEHHUA TapaMeTpoOB BO3AYyXa, U3joxKeHHble B § 1.5, TToato-

4 Hax. 390 49
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MY [OJIYHeHHYIO TOUKY M’, o KOTOPOH € NOMOII[bI0 OGBIYHBIX IPABHI
HEJb3SA HAlITU COCTOSIHME BO3/yXa B CMECH C KaTleNbKaMH BOJBL U JIBJA,

Ha3HIBRIOT PUKTHBHON TOUKOIL

It
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Pue. 1.17. IlocTpoenune npouecca
CMeELIEHHA JByX KONHIecTB BO3/yXa
¢ KOHJEHCALHelH YacTH BOASHOIO Napa

I\t
‘Y L 8
1, =const o0
b M- MELTINONONE:
”,mmumm
v dﬂ
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A

Puc. 1.18. Haxoxzaerue napamerpos
CMECH B CIyuae CMeleHHs
¢ KOH/IEHCAIlHEeH YacTH BOAAHOTO Napa

30

Tewm He menee [ — d guar-
pPaMMa fa€T BO3IMOXHOCTDb
OIIPEieTUTh TApaMETPHL BO3-
Ayxa M B aToM cayyae. Cne-
AYEeT HMETH B BUAY, UTO OfMH
NapaMeTp CMeCH U3BECTEH,
TaK KaK HW3BECTHO, YTO BQ3-
AYX B IIPONECCE CMEIEeHHS C
KOH/leHCaIMeld mOAy4YaeTcs
NOJAHOCTHIO HACBINIEHHBIM H
IIO9TOMY €ro OTHOCUTENbHAA
BiaxHOCTL @ = 1. Ocraercs
onpefelUTh BTOPOH mapa-
MeTp. Muaue roBops, octaer-
Cs OTBETUTB HA BOIIPOC, Ka-
Kasgd TOYKAa Ha KpDHBOH
Hacelmenus: (¢ = 1) 6yzaer
npeacTaBaaTh coboii cocTos-
HHe BO3/lyXa, NOJTYYEHHOIO B
npouecce CMelleHHsT U Xa-
pakTepusyonierocs PUKTHB-
Holl Toukoii M,

Jasi Toro yro6bI NPaBHIb-
HO OTIPENETHTh MECTOHAXOK-
JieHHe TOYKY M, npescTaBHM
cebe, uto npouaoiijier ¢ BO3-
JyXOM B D€3yAbTaTe KOHAEH-
CallUM YaCTH COEPKAILETOCST
B HEM BOAsHoro napa. I[lpu
KOH/ICHCALMH BBHLACIUTCA
TEILIO, 3ATPAYHBAEMOE Ha I1a-
poobpasoBaHue, H 3TO TEMNOo
npuobpeTeT Bosfyx. OHaKO
10 KOHAEHCAIIMH 3TO KOJIWYE-
CTBO TeNJa TaKKe HaXo/H-
JI0ch B Boa/(yxe. OTciona MOX-
HO OBLIO c/leNaTh BHIBOJ, YTO
SHTANBITHA BO3LyXa IPH KOH-
AEHCRIWH BOJAAHOIO Iapa HE



TepModunamuna 6raxHo20 6030yxa

uamensercsa. Ho BMecTe ¢ KOHAeHCUPOBaBUIMMCS BOJAAHBIM I1ApOM yii-
jleT 4acTh TEIUIa, paBHAA Qw:

Ad

QKOH.I[ = th Cx »

(1.77)

rie Ad/1000 — KonMYeCTBO BHIIETHBILETOCA KOHeH CaTa, k[

{,, — TEMIIEpaTypa BHIEMTUBUIETOCA KOHAEHCaTa, °C;

¢, — TeIUIOEMKOCTDb KoHAeHcata (Bojbl) (ecmu B kxan/kI - zpad, T0
g =1k

CJIEZIOBB.TEJII)HO, DHTAJBIIHA }303,uyxa IIOCJe BBINIAJEHHWUA 4YacTH BO-
JSAHOIO Iapa B BUJIE KOHICHCATAa MEeHblI€e, YEM DHTaAJIbIIHA TOTO XK€ BO3-
JlyXa JI0 BHINAJCHUA KOHAeHcaTa I ., Ha BEJIHYHHY Ad/ 1000z, ¢, , win

Ad

—L

Ly=Iy -
Wamocrpauueii cnyxut puc. 1.17. 3ametum, yto orpesok MM’ apns-
eTCs IPOI0JIKE HUEM JTMHUHU IIOCTOSHHOH TeMIIePaTy Dbl CMOYEHHOTO Tep-
moMeTpa ', = const. OTpe3ok Ad 1aeT npeaCTaBIeHHe O KOJHYECTBE BbI-
NaBUIEr0 M3 CMeCH KOHZeHcaTa; oTpe3ok Ad/1000t,c =1, -1, -
KOMHYECTBO Tel/a, yHeCEHHOI0 H3 CMeCH BbINABINHM KOH/IEHCATOM.
Yuuteisas, yro Besuuna Ad/ 1000, ¢ Mana, MOXHO €10 17151 IIPAKTH-
4eCKHX pacyetoB npeHebpeun, cuuras, uro I, = I, Haxoxnenue
NapaMeTPOB CMECH TNPU 3TOM CHJIBHO YIIPOCTHUTCSL.
3anauy pemaem cleAywmuM o6pa3oM. 3Has NPONOPUHIO CMECH

=B .
Koa(ppHLMeHT cMelIcHHA m—G . HaxomuMm Ha npsMoil AB
rcA

(UKTUBHYI0 TOYKYy M’ 0 MpaBW/IaM, U3/I0XKEHHbIM Bbimie. Yepes Touky
M’ npoBojm usoautaneny I, = I, = const 1 Ha nepeceveHn U 3TOH TUHHK
C KpuBO# @ = { nojiy4aeM TOYKY M, a 3HaYHT, Bce mapaMeTpbl cMecH (puc.
1.18).

MoxHo npeanoXuTh MHOH MeTO NOCTPOEHKS /IS IOMYIEHHST TOUKH
M, xapakTepuayiomieit cocTOSHYE HACBILEHHOTO BO3AYXa B CMECH €0 CO
cBoGomHOM Baaroit. [TockonbKy TeMneparypsl TyMana (Touka M') u Ha-
CBITIEHHOTO Bo3AyXa (Touka M) 0JMHaKOBBI, 9TH ABe TOYKH JO/IKHBI Ha-
X0MuTLCH Ha oAHOI HaoTepMe. CleaoBaTe/bHO, A5l HAXOXKIEHUS TOUKH
M nano ymern CTPOMTh H30TEDMY 3a NpeaenaMy KpUBok ¢ = 1.

SHTaJlbl'IIfIH HACBIIEHHOI0 BO3AYVXa C COACPKAIIMMHCA B HEM Ka-

NENBKaMH BOIBI {3HTAJIBIIMA TYMaHa) MoKeT ObITh OTIpe/IesieHa H3 ypaB-
HEeHUs
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, d d-d

— [+ _—
=6+t 7500+ Tog0

t (1.79)
rae C"__t — DHTAJ/IbIIH CyXOﬁ YAaCTH HACBIIIEHHOTO BO3Yy X4,
.2 i
1"
1000
HOM BO3/1YX€;
d-d"

1000
CHILEHHBIM BO3/LYXOM.

TaHrenc yria Mexay U30TepMoii ¢ = const H ocbio abenuce d Hal-
meTcs Kak nepeast ipoussoaHad no d ot 1 (1.79) npu nocrosHHOM 3Ha-

YEeHHH ¢
(81 )_ ey, (180)

— JHTAJIbITHA BOAAHOI'O IMapa, COAepHKamerocsi B HaCbileH-

Cx { — HTANBIIHA KaleJeK BOJAbI, HAXOAAIUXCH B CMeCH ¢ Ha-

ad | 1000

Kax BUAMM, IPH HEBBICOKHX TeMIEPATYPaX TAHIEHC YIJ1a HAK/IOHA
H30TEPMEI K OCH 26C1Mce BECEMA MaJl, YTO [I03BOJISIET CYUTATD H3OTEPMBI
a4 obnacTH, nexamei Huxe KpuBoit ¢ = 1 (obaactu TyMaHa), coBnaga-
IOIUMH ¢ H303HTANbaMH. TakuM 06pa3oM, Mbl TIPUILUTH K TOMY K€ BbI-
BOMY: /17T HaXOXK/IeHHs TOUYKH M, XxapaKTepHayIouieit cocTosiHUe Bo3ayxa
B CMECH MPH BBITIAJEHUH KOHIOEHCATA, JOCTATOYHO 4Yepe3 q)HKTHBHYIO
To4Ky M’ NpoBecTH W303HTAJBIY H HA TIePecedcHUH ee ¢ KPUBOH ¢ = 1
HalTH KCKOMYIO TOYKY.

B saiutroyeHue atoro naparpada ykaxeM, 4To ecM B TYMaHe COflep-
JKATCA HE KalleJIbKU BOJDBI, 4 YaCTHLbI Jb/ld, IIPUXOJUTCA UMETH JIEJI0 C
JIEAAHBIM TYMaHOM.

IJHTANBIIHA HAaCBIIEHHOTO BO3/1yXa C COIepAKalHMHCA B HEM 4acTHY-
KaMH Jibjia (BHTHJIBHHH JIeJIAHOIO TymaHa) MOXET OBITh onpeaeneHa U3
ypaBHeHud, aHasnoruuHoro (1.79):

d* . d-d
+i

1.81
1000 " 100 ah

I=c t+i,

rjae i — BHTaNbNHA AbAa, kxar/x[. Tennora MAaBNeHUs Jba paBHA
80 xxan/xl, a renioemxocts abaa — 0,5 kkan/x1-epad, noaromy

i, =—(80-05¢). (1.82)
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§ 1.11. Ilonyyenne 3aaHHbIX MAPAMETPOB BO3/lyXa € NOMOMIBIO
NIPOLIECCOB CMELIEHHA H HATPeBaHHA

PacemorperHssie B § 1.9 u 1.10 3akoHoMepHOCTH, CBOfCTBEHHBIE IPOIIEC-
caM CMElleHHs IBYX KOJHYECTB BJAXKHOTO BO3/AYXA, 103BONAIOT PELIATh
J(Ba PoJa 3aj1a4:

1. OnpenensATh napaMeTpbl CMECH, eCIH 331aHbl COCTOAHUS BO3/Y-
xa A ¥ B ¥ Ux KoJIMyecTsa.

2. HaxoauTb nponopiiMe ABYX Koau4ecTs Bo3ayxa A u B, ecau ua-
BECTHO, YTO TIapaMeTPbl CMeCH JOJIKHBI YAOBJIETBOPSATH KAKOMY-
nubo TpeboBaHHIO.

Bropas 3ama4a pelaetcs [1POCTO, eCad HeOOXOAHUMO o6ecneduTn
TOMBKO OJWH 33/TAHHBIN TapaMeTp CMECH, a pyrHe napaMeTphl He 3a-
natorcd. EciM 3agadel, HapyuMep, apaMeTphbl BO30YXa ABYX COCTOS-
nuil (touek A u B) u TpebyeTcsa MOAYYUTE CMeCh ¢ TeMIepaTypoil Ly,
(puc. 1.19), To nponopnua cMecu onpegeadeTcd U3 OTHOWEHKHA
GWB/GFCA: AM,/BM,. B cny4ae cMelweH!s IBYX KOJMYECTB BO3/yXa
¢ KOHIEHCAIIMEN YaCTH BOASHOIO Ilapa Ta JKe 3a/la¥ya pellaeTcs C 1o-
MOUIBK [IOCTPOEHUS, IPUBeAeHHOTO Ha puc. 1.18. 1ns noayyenus cme-

d, =const de

Puc. 1.19. ITony4enne 3a1aHHEX TApAMETPOB BO3AYXA C MOMOILBIO
NPOLECCOB CMELIEHHS Y HATPEBAHUA
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cu 3alaHHO TeMIlepaTypPHl £,, CEYET B3ATH KOJMYECTBA BO3/AYXa CO-
cTosiHUH A U B B COOTBETCTBHH ¢ NIponopuueit

Grep _ AM;
Gren BM;

B Tex cayuasx, Korma juid cMecH 3aaeTcsi He O/lMH TFapaMeTp, a /Ba,
3a7aya ycaoxHsercsa. PEelnTD ee ¢ IoMOLBKy OHOTO [IPOIECCca CMelle-
HHA He BCETAA BO3MOMXHO H NPUXOAMTCA NPUOHETATh K ABYM [IPOLECCAM,
Yalle BCEro HarpeBaHUIO U CMeIICHHS.

Hanpumep, 3azianel 1Ba cOCTOTHUA BO3ayxa (Touxu A u B). Tpebyer-
Cs1 TIOJIYYHTh CMECh, HMEIONLYIO CTPOTO OIPE/e/IEHHbIC TEMIIEpaTYpy £, U
OTHOCHTEeNbHYI0 BIAXHOCTb @,, (Touka M), puc. 1.19. Kak Brjum, Touka
M nexut Ha npaMoii AB W, c/iegoBaTeNbHO, OAHUM IIPOIECCOM CMele-
HUS PEUIMTDH NOCTABJIEHHYIO 3a/]a4y HEJb3s.

B aToM cayuae 3aaya pelnaetca cleayoiuM 00pa3oM: cHavasa po-
H3BOAUTCS CMelIeHKe BO3AyXa COCTOSHWH A U B B Takoli nponopiuy,
4TOGBI TOUKa cMec M| Jiexaa Ha JTMHHH dM‘ = d,,= const. 3aTeM cMech
HarpeBaeTcs B KaJOPU(MEPHEIX YCTAHOBKAX Tak, YTOOBI DHTA/IBITHI BO3-
pocna Ha BenwuuHy Al = I, — I, , B peayJibTaTe 110J1y4al0TCA 3a/aHHbIE
napaMeTpbl TO4kH M, 1. e. £, u ¢, (puc. 1.19).

3Ty e 3a7a4y MOXKHO PEILUTE HHBIM MYTEeM: CHa4as1a MOA0TPeTh BO3-
AyX COCTOAHHUA A, a 3aTeM Npoussectd cMeinenye. flonorpes Bo3mayxa co-
CTOAHHA CJ'IC}IYET IMPOHU3BOAUTL N0 TEX IIOD, MOKA TOYKA, C()UTBETCTByIO'
11AsT €T0 HOBOMY COCTOAHMIO (TouKa A, ), He 6y et exars Ha IPOJOIKEHHH
npsamoit e BM (puc. 1.20).

B cayyae cMemenns 6€3 KOHIEHCALMM 3aTPAThl Tela B 000K X ciio-
cobax GyayT oMMHAKOBEL B ciydae cMelleHus ¢ KOHJIEHCAITUEH JacTH
BOJISTHOTO 11apa 3aTPAThl TEIl1a HA HArPEB BO3yXa N0 mepsoMy crmocoby
MeHElIe, YTO WINIOCTPHUPYeTCs NPUBEACHHBIM pHe. 1.21,

Caegyer y4uTBIBaTh, YTO IIPH BTOPOM criocofe 11IPOM3BOLHTCH Ha-
rPEB BO3/yXa Ha GOJBIIMA TeMIEPaTyPHbIH IIePenaj, YeM 1IPH 11ePBOM,
4TO TpeOyeT M0CIeA0BATENPHOTO BITIOYEHH KANOPH(EPOB B YCTAHOB-
ke. IIpu mpoyux paBHBEIX YCIOBMAX Takas ycTAHOBKA MMeeT Hosbuiee
COTIPOTHBJ/EHHE, A CAEOBATEALHO, NIOTPedaseT GOMABIIE ATEKTPOIHED-
I'HH HA NIPUBOI BEHTUASTOpa. OfHAKO KOJTHYeCTBO 11EPEMEIIAEMOTO Ye-
pe3 kaaopudep Bo3ryXa MPH BTOPOM criocofe MeHbILIe, YTO CIIOCOHCTRY -
eT YMeHblIeHuIo 3aTpaT momuocTH. [locaenHee 06CTOATENBCTRO,
KOTOPOE HEOOXOAMMO OTMETHTh, 3AKAI0YAETCH B TOM, YTO €C/IH B CMe-
HIEHHH YYaCTBYeT BO3AYX, YXOAAIINI U3 TAKOrO NIOMENIeHUs, TIe UMe-
I0TCA UCTOYHHKH €0 3allbLIEHUS, TO IPH 1IepBOM ciocobe Gy et 3aco-
pATbCA Kanopudep U yMeHbIIaThCA KoahduMeHT Tenaonepeayu. Bee
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Puc. 1.20. KoMOuHaN1H Npo1eccoB HATPEBAHUS W CMEBIeHNS /s
IOTyYeHH A 3alaHHBIX TIApAMeTPOB Bo3jyxa (cMelenve 663 KOHIeHCAMHy
4acTH BOJAHOIO 11apa)

24

4

Puc. 1.21. KomOHHAIHY 1poleccoB HATPEBAHHS ¥ CMELIEHHA A5
noAy4YeHWA 3aJaHHbIX TapaMETpPOB BO3AyXa
(cMelleHHe ¢ KOHjJeHcallHel YacTH BOAAHOro napa)
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JKe, KaK PaBUo, IPH pelnieHHH KOHKPETHBIX MPakTHYCCKHX 327124, 0CO-
OEHHO B CIyyasix CMELIeHHA ¢ KOHJAeHCalHel, ceayeT oT/AaBaTb npes-
NOYTEHKE TIEPBOMY C110c00y.

Sapaun k § 1.9-1.11

1. Boaayx ¢ mapamerpamu t = —17 °C; ¢ = 100% (Touka A) B KOMMYECTBE
G, = 20 000 kI /uac cMELIMBAETCA C BO3AYXOM, YXOAAIUM H3 MOMEIIEHHUS ¢ Oa-
pamerpami ¢ = 30 °C; d = 16 I'/xI (touka B).

Onpenennts, Kakoe KOJIHYECTBO 3TOr0 PO3JAYXa HCNOAB3yeTed A CMeile-
HusA, eciu HeobGxoaumo obecneu st Temnepatypy emecH ¢ = 10 °C (k octanbHbIM
napaMeTpamM 0coObix TpeboBaHUil He MpeAbABIAAETCH ).

Pewenue

Haxonum na I — d nnarpamme touku A ¥ B, coeqHHseM HX NpSMOi THHHEH.
BuamM, uto H3otepMmy ¢ = 10 °C anuus AB nepecekaeT 3a npeenamu ob6aacTH
BJIAXKHOTO Bo3ayxa. Ce0BaTeNbHO, PONECe CMeileHUs COMPOBOXAAETCA KOH-
Jencanueil ¥ mapamerpbl cmecu 6yayrt ¢ = 10 °C; p = 100 °C (Touka M). IIpo-
MOPLHI0 CMECH HAXOAHM CAeAYIOIUM 00pa3oM.

M3 1oukn M npoBoaMM H303HTANLTY I,, = Const Ao nepecevenHA ¢ npAMoi
AB, nonyyaem GHKTHBHYIO TOYKY cMecH M, 0 KOTOpOH onpeaenseM mponop-
MO CMEeCH:

AM’ _BM’

Greg Grea

Hamepsan oTpeaku AM' 1 BM', naXopnM:

144 137 .
G.g 20000
CrenoBaresnsho,
_20000-144

Grg= =21000 &I /uac.

137
2. Hapyswublif Boagyx (Temneparypa t, = —4 °C, OTHOCHTe/IbHas BAXHOCTb ¢ = 90%)
B KOJIHYECTBE G“_A= 6000 xJ/uac cMemmBaeTCs ¢ BO3ZYXOM IOMEILEHHs] GWB= 4000 xl /uac,

HMEIOUHM TapaMeTpyl; TemnepaTypa ¢, = 19 °C, Bnarocogepxanue d, = 8,2 I/«I.

OmpeaenuTh NapaMeTpbl CMECH.

3. CMecy, nosyyennas B 3agade Ne 2, mpomyckaercs sepea kanopigep. Ha narpes
3aTpaykBacTcs 20 000 xnan vac.

OnpegenyTs napaMeTphl BO3AYXA HOCAE HATDEBA,

4. CMeck, nonyuexHas B 3afaye Ne 2, nocTynaer B [OMELIEHHe, B KOTOpoM oT obopy-
naoBanus Bhigenserca 46 000 xxar4ac nabuTouHoro Tensa (3a BbIMETOM TEILIONOTEDS ),
BraropsbizesieHuit B nomelenun Her,

OnpeaennTs NapaMeTpbl yXOLAIUEr0 K3 MOMELIEHHSA BO3AYyXa.

5. B npousBoacTBEeHHOE NIOMEWIEHHE NOCTYIIAET BO3AYX COCTOAHMA M C Temmepary-
poii £, = 15 °C (BTOpOii napameTp HeoOXOARMO HAITH), @ YXONHT H3 MOMEIEHHS BOIIYX
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cocrosnust B (¢, = 28 °C; @, = 0,5). B nomewmenun srigenserca 240 000 xxanvac Tenna
u 200 k[l /uac rogsiHOTO Hapa.

a) Onpeﬂe]‘lm‘b KOMHYeCTBO BO3AyXa, HEOéXO"]Ir[MO]"O IJIA ACCHMMAAIHA TETLI2 H BO-
AHOTO Hapa.

6) HameTuTsh mponece noAyueHHus: BO3yxXa cOCTOAHNMA M, ecii M3BeCTHO, YTO BO3AYX
ATOr0 COCTOSHMA pecTaBAseT coboit cMech HApYKHOTO Bodzyxa (mapamerput: £ = —30 °C;
¢ = 100%) K Bo3myxa, yXoasuero u3 noMeuwleHxs (Touxa B).

6. B nomeiulenne nonaercs cmech BOaayXa cocroinua A (¢, = 20 °C; ¢, = 100%) n
¢mech BosnyXa coctosHusa B (I, = 11 wxan/xl d;, = 10,5 [/xT).

B nomewenuu poigeasiercs 10 000 xxar/vac Tenna or o6opyIoBaHKA B HAXOAUTCS
100 yenopex (xaxabiit BeiAenser 108 kxar/uac renna 1 60 I'/uac snaru).

OmnpeneauTs ofuiee KOJIHYeCTBO BO3ayxa (CMecH), HEOOXOAMMOE sl NOTAOIEHHS
TEr1a H BJATH M KOJIHYeCTBa BO3AYXA COCTOSHKHA A B B, ec/1i M3BECTHO, YTO TEMIEpATYpa
cMecH, TIolaBaeMoH B roMewietke, pasia 8 °C, a TeMmmepatypa BO3iyxa, BLIXOASLIETO U3
rnoMernieHus, pagHa 25 °C.

7. B npouaBoacTBeHHOE MOMEIEHHe TIOCTYIAeT Bo3ayX (Touka M) ¢ mapaMeTpamu:;
by = 10 °C; dM = 7,0 I/xI, ¥xopsauui 13 moMeLeHns BO3AYX He J0JKeH HarpeBarhecs
nhiwe 36 °C (¢, < 36 °C). B nomemenuu seiesnsiercs ot obopynoanns 210 000 xxar/uac
u 360 xI' BonAHOrO Mapa B yac (snTaabuus i, = 750 xxar/kl), TeNNONOTEPH NOMERIEHHA
pashb 30 000 xraa/uac,

a) OupegenuTs:

— TOUKY B COCTOAHHUSA YyXOMALIErO H3 MOMEILIEHUS BO3AYXa;

— KOJMYeCTBO MOAABaeMOro BO3AyXa, HeobxomuMoe JUIs TIOT/IOLIeH s TeMna ¥ BIark.

6) Hamerurs cxeMy mpocTefimeii o6paboTKK TNoaBaeMoro Boaayxa (€ HCIOIB3OBA-
HHeM YXOJALIEro M3 MOMEeLIeH!s BO3xyXa).



Tnasa 2

TPEBOBAHHS K BO3/IYXY 3AKPBITBIX
NOMEIIEHHIA

§ 2.1. OO6mme nNonOKEHHS

BosaylwHas cpea 3aKPRITOrO IOMEIIEHHs] J0/KHA YIOBIETBOPATD PsY
TpeboBaHuil, KOTOPLIE IIPETLABISIOTCS, BO-IEPBbIX, JIOIbMH, HAXOASIIH-
MUCS B JJAaHHOM [IOMEIICHUH, U, BO-BTOPBIX, PAa3MECILCHHEIM B IIOMelle-
HHU 060pyI0BaHUEM WM XPAHSIIUMCH WMYIIECTBOM.

[lepsyio rpynmny TpeboBaHKil IPHHATO HA3LIBATH CAHMTAPHO-THIHE-
HHYECKHMH, 2 BTOPYIO — TEXHOJOTHYECKHMH.

B CCCP yposenb Tex u apyrux tpeGoBaHuil A7 NOMeIUEHUH pa3-
JUYHOTO Ha3HaueHHs HenpepbiBHo pactet. C 1930 roxa B crpane usaa-
0TcA obs3atesibHble AA BeeX «CaHMTapHBIE HOPMEL M TIPABUNIA TIPOEK-
THPOBaHHSA IIPOMBIILIEHHBIX [IPEANPUATHH>, B KOTODHX OJAHHM U3
OCHOBHBIX sBASETCH Pa3flel], NOCBAIIEHHBIH HOPMHPOBAHHI) YCJIOBUH
BO3/YIIHOH cpeJpl IPOH3BOJCTBEHHBIX IIOMEIEHHH.

MoxasareneM Bce BO3PAcTalONiero YpoBHs TpeboBaHuit K napamer-
PaM BO3AYIIHOH CPe/bl 3AAHUN M COOPYKEHWH Pa3MYHOTO Ha3Haye-
HUA CAYXKHUT TOT (aKT, YTO [IEPEYEHDb TIOMEIIeHH!I, B KOTOPEIX AOJKHBI
NOAAEPHKHUBATHCA ONTHMAJBHEIE YCJAOBHSA BO3AYLIHOH CPEB C IOMOINLIO
CHUCTEM KOHIMITMOHHPOBAaHHA BO3IyXa, HENIPEPBIBHO PacCIIVPseTCs.

CaHHTAPHO-TUTHEHHYECKHEe TPeOOBAHU K BO3AYLIHON CPEe 3aKphl-
THX [IOMEIECHHH PasIMYHOrO Ha3HAYeHUA B GCHOBHOM 3aBHCAT OT Xa-
paKTepa IeATeNBHOCTH AI0JIeH B 1aHHOM noMemeHud. OGBIYHO YPOBEHD
aTux TpeGoBaHuil TeM BBINIE, Yem GONee OTBETCTBEHHYIO PAbOTY BBINIOA-
HAeT yesopek. Kak npasuno, Hanpsskentas yMcTBeHHast pabota Tpebyer
CO3JaHHA HAWTYYLIHX YCAOBHH BO3AYILHOH CpeibL.

Texnonornyeckue TpeGOBAHNSA NPH MTPOEKTHPOBAHHH CHCTEM KOH/THL{H-
OHHPOBaHUA BO3/IyXa MPOMBIILIEHHEIX MPEITPHUATHH U3 TOA B IO/ TIOBbI-
WAKTCA, YTO OO BACHAETCA HENPEPHIBHBIM POCTOM TOYHOCTH H3IOTOB/IEHHS
Pas/IMYHbIX BHIOB M3ETMiA, 0BOpyIOBaHiA M PUOOPOB, a TaKXKe I0sIBIe-
HHEM HOBBIX, G0J1ee COBEPIIEHHBIX BUIOB TPOMBILLIEHHOH TPOAYKIIHHE, Tpe-
Oylolel i CBOEro NpoU3BOACTBA BIIOJIHE OTIPE/IEICHHBIIAX YCI0BUIi BO3-
MYWHO# CPefbl. 3TO B NEPBYIO O4EPE/b OTHOCHTCS K LEXaM, BLIYCKAIOLMM
PAIHO3NIEKTPOHHYIO allapaTypy, ONTHKY, KHHO- K (POTOIIEHKY, HEKOTOPEIE
BUBI NPOAYKIHH TeKCTHIBHOH NPOMBIILIEHHOCTH H T. 1.

58



Tpe6osanus K 6030yXY 3aKPOINbLIX NOMeweHul

Xors Bee hakTOPbl BO3LYLIHOI CPeibl AeHCTBYIOT Ha mojei 1 obopy-
JI0BAHHE COBMECTHO, KOMILTIEKCHO, TpeGoBaHus K BO3JIyXy 3aKPBITHIX 110~
MeL[IEHHﬁ MOXHO [OAPA3JEANTL Ha CAEAYIOIIHE TPYIINbL

a) TpebOBAHMS K Ta30BOMY COCTAaBY BO3AyXa — PErJIAMEHTHPYIOT pa3-
JUYHbIE OTKJIOHEHHA B INPOLEHTHOM COAEPXKaHHK OCHOBHBIX ra3oB, CO-
CTaB/IAIONMX COOCTBEHHO BO3MYX;

6) TpeboBaHus K YHCTOTE BO3AYXa — OTPAHHYUBAIOT CONEPKAHHE B
BOJIYXE PAsJIMYHLIX MOCTOPOHHUX NPHMecell; TAKUMH IIPUMECIMH MO-
I'yT OBITH TBEP/IBIE UITH XKHIAKHE HACTHYKH (HbI.Tl b, IbIM, TyMaH), Ta3bl, Napbl
¥ XKMBEIE MEKPOOPTaHH3Mel (OGakTepun);

B) TPeOOBAHNSA K METEOPOJIOIHYECKUM TIapaMeTpaM so3ayxa. [loa me-
TeOPOJOTHYCCKHUMU MapaMeTPaMy BO3/lyXa MOHWMAaETCA €TO TEMTIEpaTy-
pa, BA2KHOCTb, HOABHMXKHOCTh (CKOPOCTD ABHMKEHUSA).

B 1ocJieAHEe BPEMA MHOIHE CHEIHAJHUCTDL IIPEANararwT NIpHHHUMAaTh
3a KPUTEPHH OIleHKH KayecTBa BO3JIYLIHOHN cpefibl HOHHbIH criekTp. Kak
H3BCCTHO, YaCTh MOJICKY.JI aTMUCClJBpHOI'O BO3/1yXda HECEeT Ha ceﬁe 110J10-
HUTEJbHBIH WA OTPULIATE/IbHBIH 3/IeKTPHUYecKU 3apsa. Takue 3apsixeH-
HbIE MOJIEKYJIBI BO3/LyXa HA3bIBAIOTCS JIETKHMHU MOHAMH HJIH a3POHOHA-
mu. OceBliie Ha TBEPABIX M XHAKUX YACTHYKAX a9 POUOHBI 00pasyioT
TAKEble MATOTMOABIKHBIE HOHBL MoHu3aius atMocdepHoro Bosayxa
BBI3BIBAETCA PA3JTHYHBIMH MIPOLECCAMH H ITTaBHBIM 0Opa3oM U3IydeHHUs -
MH Pa/lHOAKTHBHbBIX BEIECTB.

YcranonneHo 61aroTBOPHOE BIMSHUE Ha 1e/I0BEYeCKH I OPraHu3M Jier-
KVX OTPHEATENbHBIX A9POHOHOB, IPE/ICTABIAIOMMX COG0MH, Kak PaBUIo,
MOHU3MPOBAHHbBIE MOJIEKYJIBI KMCJIO0PO/JQ, M OTpUlaTelbHoe eficTBHE
TIOJIOXHTEJIBHBIX A3POHOHOB, KOTOPEIE Yanle Becero oOpasyioTes 3a cyeT
MOJIEKYJI YIJI€KHCJIOTO ra3a.

B 3akpHITHIX NOMELIEHHAX MOMKET HaOII0aThes KaKk HOHM3AUs, TaK
M [Ie3HOHM3alKs Bo3aAyxa. [l noMeneHnii, 3aHaThiX J1o16MH, 06opy-
AOBAaHHEBIX cpeAcTBaMH HCKYCCTBGHH(J!:"[ BEHTHJIAIIHH H JIMINCHHBIX €CTE-
CTBEHHOIO 0CTYIeHUS aTMoChepPHOTO Bo3ayXa, Goslee XapaKkTepeH 11po-
Uece Je3WOoHH3a1iu, KOTOpHIi BEI3bIBaercs (pUIbTpaliueil BO3AyXa,
MPOXOXKAEHHEM €r0 MO MeTAUTHYECKHM BO3YXOBOAAM U T. . BmecTe ¢
TEM psfg IIpoHeccOB KOHAHIMMOHHPOBaHHA BO3/YXa CﬁUCOﬁCTBYET I[1OBbI-
HIEHH IO COJIEPHAHHS B HEM JIETKHX HOHOB. K TAKMM RPOIEccaM 0 THOCHUT-
st 06paboTKa BO3YXa BOIOH B KaMePax OPOIIEHHS!, HATPEBaHKE BO3/LyXa
B iekTpokanopudepax. [lo-BuguMoMy, B YMEDEHHONH HOHHU3AIHH BO3-
AyXa NPH yCIOBHH MpeobiafaHus JerkKHX OTPHL@ATENbHBIX a3POHOHOB
JAKII0YAETCS NOJOKUTENbHBIH 3hdexT.

Hokasana iie1ecoo6pasHocTh MOHH3AIUU BO3YXA B Te4eGHBIX 1eIsX.
WUmerores cneyuanbubie yeTpolicTsa — HOHM3ATODbI, IO3BOJISIONIUE UC-
KYCCTBEHHO CO3/1aBaTh B BO3MYXE JIeTKHE a3POHOHBI TOi WKW MHOH 1O-
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naprocTH. HeKoTOpble ClIeHATMCTE Npeaaraor 660py0BaTh pasind-
HEIE MOMEIeHHA YCTAHOBKAMH /UL HOHu3aruH. ()THAKO 110 3TOMY BOTI-
POCY HET elfe eIHHOTO W ABTOPHTETHOIO MHeHus Y4eHbIX-(pHU3H0a0rOoB,
NI03TOMY B HACTOALLEE BPeM: I 3aKPHITBIX IOMETIEHHH HE CYINECTBYeT
KaKuX-M60 HOPM coJiepXKaHus a3POHOHOB B BO3/IYIIHOH cpefie.

§ 2.2. TpeGoBanua K ra3oBOMy COCTaBy BO3JyXa

Mpubesennnii 8 tabn. 1.1 cocras aTMochepHOToO BO3/IyXa mipeTepIesa-
€T B 3aKPBITBIX IOMEIEHUAX Pa3/HYHble H3MeHeHHs. Bo-niepBbiX, Me-
HAETCS TIPOLEHTHOE COAEPKAHHE OTENbHBIX 0043aTeNbHBIX KOMIIOHEH-
TOB, H, BO-BTODBIX, NOABJAANTCA AOIIONTHHTE/ABHBIE, HE CBOWCTBEHHBIE
YHCTOMY BO3AyXy npuMecu. B Hactosinem naparpade peub noiizer o6
H3MEHEHHAX ra3oBOro COCTaBa M O JONMYCTHMBIX OTKJIOHEHHAX €I0 OT
HOPMAaJIbHOTO.

BaxkHeAIWHME 11T XKU3HEeAeATCABHOCTH YCJIOBCKA [a3aMH ABJISIOTCS
KHCJIOPOJT M YIJIEKHCIIBIA 43, yYacTBYIOUIHe B ra3oobMeHe YeloBexa ¢
OKpyKatomei cpesloi. ITOT raso06MeH OCyILeCTBIAETCA [JIABHEIM 00pa-
30M B JICTKHX 4Y€JOBEKA B HPOHCCCE JAblXaHHA. r&3006ME‘H, HPDHCXOIIH'
mMH Yepes oBEPXHOCTh KOXKH, IpuMepHo B 100 pa3 MeHblue, yeM Yepe3
JIer'KHe, TaK KaK IIOBEPXHOCTL TeJla B3POCJI0r0o YeJIOBEKa COCTaBJIACT npu-
6ausuTenbHo 1,75 M%, a MOBEPXHOCTh A/lbBeO JerkuX — okoJio 200 a?,
HPOHBCC AbIXaHHUS COIIPOBOXKAAETCS Oﬁpa.BUBaHHeM B OpraHu3Me 4€j10-
BEKA TETJIOTH! B KoauyecTBe oT 4,69 1o 5,047 (B cpeanem 4,879) xxan Ha
1 2 MOrMIOMIEHHOTO KHCIOPo/Aa (Mepeeamero B yriaekucnory). Crenyer
3aMETHTB, YTO HOJIOMAECTCA TOBKO HE3HAYUTENBHAS YacTh COAEPKAaLIe-
roCH BO BABIXAEMOM BO3AyXe Kucjopoga (npubauautensno 20%). Taxk,
ecJIH B aTMOC(EPHOM BO3yXe HAX0auTcs npuMepHo 21% kucnopoaa, o
B BBIIBIXAEMOM Y€JIOBEKOM Bo3ayxe ero Oymer okoso 17%. O6pruso Ko-
JITYECTBO BhIIBLXAEMOH YIJIEKHCIOTHI MEHBLIE KOJHYeCTBA IIOIJIOLIEHHOTO
kucaopoga. OTHoweHHe 06HEMOB BBIIENAEMOl YeI0BEKOM YITIEKHCI0-
THl U MOIJOIMEHHOr0 KUCA0PO/Aa HOCHT HA3BaHHe JAbIXaTelbHOTO Koad-
dunuenrta (AK), kotopsiit 06erau0 Konebetcs or 0,71 10 1. Oanaxo eciu
yeJIOBeK HAXOAUTCH B COCTOSHUH CHJIBHOTO BO30YXAEHUS WIH BBIIOJ-
HSET QYEHb TsHKeIYIo paboty, 1K MoxeT 6bITh nake Gonblle eMHALBL

KoawuecrBo kucaopoaa, HeoOX0AHMOe YeJIOBEKY /IS TIOANEPKAHHA
HOPMAJIbHOH JKH3HEAeSTeIbHOCTH, B OCHOBHOM 3aBHCHUT OT HHTEHCHBHOC-
TH BBIOJIHAEMO UM paboThi H OIIPe/Ie/IseTCs CTENEHbI0 HEPBHOTO H MYC-
KYJIbHOTO HalPsiXKeHH:. Y CBOeHHe KPOBBI0 KHCJIOPOJAA NPOHCXOUT Ayd-
1Ie BCEro INPH MapLUHaJbHOM JaBieHdn okoao 160 mu pm. cm., yto npu
arMocepHoM Tasnennu 760 mm pm. cm. COOTBETCTBYET HOPMATbHOMY
NPOLIEHTHOMY COIEPKaHHIO KUCTOPO/A B aTMOCEPHOM Bo3ayXe, T. €. 21%.
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Boiarofiapsi clI0COOHOCTH YeJI0BEYECKOTO OPraHMaMa TTPUCHOCOBISTRCS,
HOPMATBHOE JIBIXaHHe MOXKET HaOJIOATHCA M TIPY MEHBIIHX KOJMIeCTBAX
kucaopoaa. Eciu cokpailierue coaepxxanus KMCIopoaa B BO3AYXE 1IPOKC-
XOAWT 33 CYeT MHEDTHHIX Ta30B (HaNpHMED, 230Ta), TO BO3MOXKHO 3HAYH-
TeAbHOE YMEHbIIEHHE KOJMYeCTBA KHCJI0pOda — BiIoTh a0 12%.

(Q@HAKO B 3aKPBITHIX IOMELIEHUSIX YMEHbINEHYE COAEPKAHUA KUCT10-
PO/ CONPOBOXIA€TCA He HAPACTAHHEM KOHIEHTDALHH HHEPTHBIX r'a3oB,
A HAKOTLACHHEM YTJEKHCIOro ra3za. B ATHX yC/IoBHSAX NpenensHo nomyc-
THMOE MMHHMAJIBHOE COACDKAHME KHCIOPOAA B BO3AYXE AOJKHO OBITH
HamHoro Beitie, OBpIYHO B KA4eCTBE HOPMBI TaKoi KOHUEHTPaIHH TTpH-
HUMAETCH COIEpKAHME KUCIOpo/ia, pasHoe 17% o o6vemy. Boobue ro-
BOPsI, B 3aKPBITBIX MOMENIEHUAX NMPOHEHTHOE COAEepKaHKNe KHCIOPo/a
HUKOT/A He CEMXKAETCA 710 ATOH HOPMBI, TAK KaK TOpa3/Zio Pakblile A0CTH-
raer IpeAeibHOTO 3HAYEHUS KOHHEHTPAIUA yritekucioro ra3a. [loatomy
1IPAKTHYECKK BAXHEE YCTAHOBUTH [PEAEHbHO A0INYCTHMbIC HODMbI CO-
AEPKAHMUA B 3AKPBITHIX HOMEIIEHKSIX He KHCJIOPOJA, A YIJTIEKHCH0I0 Ia3a.

Yrnexucietii ras CO, npeacrasiset coboi OeciBeTHbIH ra3 co c1abbiM
KHCJIBIM BKYCOM M 3aTlaxoM; oH B 1,52 paza Tsakesee BO3IyXa, CJeTKa so-
suT, Hakoiuierye yIrieKucaoro ra3a B BO3ayXe 3aKpHTHiX [IOMELICHHI IpH-
BOJIMT K ITOSIBJIEHUIO FOJIOBHOM GOJH, TOIOBOKPYKEHHIO, CIA00CTH, [I0TEpE
YYBCTBUTENIBHOCTH U AKe NIOTEPE COZHAHMAL

CuuTaeTCA, YTO B aTMOCHEPEOM BO3AYXE KOJIMYECTBO YTAEKHCIOTO
raiza coctapJsiet 0,03% o o6beMy. ITo CripaBenMBO AJis CENTbCKHX Me-
cTHocTeH. B BO3ayxe KPYNHBIX MIPOMBILLJICHHBX {EHTPOB €ro coaep-
Kande 06biyHO Goubine. s pacyeToB UPHHUMAIOT KOHUEHTPANMIO,
pasuyio 0,04%. B Bo3ayxe, BbIABIXAaEMOM YEJOBEKOM, COACPMKUTCS NIPH-
MEDHO 4% YTJIEKUCIIOTO Ta3a.

Bes kaxkux-a1u6o BPEeAHBIX MOCTEACTBHUH 1JIs YETOBEYECKOr0 Opra-
HU3MA B BO3JYX€ 3aKPbITHIX IIOMENIEHUH MOTYT OBITH AOMYUIEHBE KOH-
LIENTPAII MK YIJIEKHCTIOro Ta3a, 3HauyuTennto 6osee Beicokue, yem 0,04%.
Benurna npeaeibHO A0IYCTUMOM KORIEHTPALMH YTIIeKHCIIOTo Tada 3a-
BHCHT OT POAO/IKHTEABHOCTH TPeOBIBAHMS JIOAEH B TOM MM HHOM 3aK-
PHITOM [IOMENIEHHH W OT poaa X s3aHatuid. Hampumep, nnsa repMetusu-
POBaHHbLIX yOEKHMII, IIPH Pa3MENEHHH B HUX 340POBBIX JoAe Ha CPoK
e Bosee 8 yacos, MOKET OBITE IPHHATA B KAYECTBE NPEEAbHO A0IyCTH-
Mol korientparun CO, HopMa B 2%. [lpu kpaTkoBpeMeHHOM npebhiBa-
HHY Ti0/1€if 3Ta HOpPMA MOXeT GHITh yBenudeHa. Bo3moxuoCTh npe6riba-
HUA YeJIOBEKA B CPE/IE C MOBBINIEHHBIMH KOHIEHTPAIMAMH YTIEKUCI0T0
rasza obycsoB/teHa CIIOCOOHOCTHIO YEIOBEYECKOT0 OpPraHu3Ma npucitocab-
JIMBATLCA K pa3nuuHbiM ycnosusm, [Ipu xonuentpaiun CO, Bbille, uem
1%, yenoBek HAYMHAET BABIXATh 3HAYMTEIBHO Gobie Bo3ayxa. Tak, npu
KoHuentpauuu CO, B 3% ApIXaHME YABAWBACTCH JAXKe B COCTOAHMH TO-
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KOs1, YTO CaMO II0 cebe He BHI3BIBACT 3aMETHBIX OTPUIIATEJIbHBIX TIOCIEA-
CTBHt IIPH CPABHUTENEHO KPATKOBPEMEHHOM IpeObIBAHUH B TAKOM BO3-
nyxe uesoBeka, Eci jke yesoBek OyAeT HAXOAMTLCSA B IOMEUICHHH C KOH-
nenrpanueit CO, B 3% noctarouno 1010 (3 u 6osiee CYyTOK), €My TPO3HT
NOTepsA CO3HAHMA.

IIpy anuTeabHOM NpeGBIBAHHH JIOACH B TepPMETH3HPOBAHREIX II0-
MEHICHHSAX W IPH BHINOJIHEHWH JIIObMY TOH HJIH NHOH paboThl BeTHIH-
Ha npeJeibHO JONYCTHMON KOHUEHTDAIMH YIJIEKHCIOr0 rasa JoJDKHA
ObITE cyniecTBenno Mensine 2%. Jlonyckaeres Koaebanue ee or 0,1 no
1%. Conepxanue yraekucnoro rasa (,1% MoXKeT cuMTaThes J1ONYCTH-
MBIM H NJiA OOBIYHBIX HErepPMETH3UPOBAHHBIX IOMENICHHH 3faHui H
COODPYJKEHUWI Pas3IMYHOTO HasHaueHus. Bojee HM3Kas KOHuUEHTpalHs
yraexucoro raza (mopaaka 0,07-0,08) zomkna HazgavaThes AHITE /118
TIOMeIleRHil JIeYeGHBIX H JeTCKHX YUPeXJCHHH.

Kax 6ynmer AcHo u3 nanbHeiero, TpeoBaHHS B OTHOMEHHH COfep-
KAHUSA YLICKHCIIOrO Ta3a B BO3MyXe IIOMEIICHIH Ha3eMHbIX 31aHHH 005r-
HO JIETKO YNOBAETBOPAIOTCS, €C/H HCTOYHHKAMH €70 BBUIENeHHUs ABJIS-
1otest moau. MHave cTout Bonpoc, Koraa yraeKHCIIbH ra3 HakaliHBaeTes
B IIPOU3BOACTBCHHBIX NIOMEIIECHHAX B PE3YJILTATE TEX HIH HHbIX TEXHOJIO-
THYECKHX NIPOIIECCOB, NPOHCXOAAIIMX, HANPHMED, B IPOAOKEBLIX, MTUBOBA-
PEHHBIX, THAPOJW3HEIX 1eXaX. B 5ToM cilydae B KauecTBe MPERETILHO A0~
IYCTHMOH KOHUEHTPAIMH YTJIeKUCcIoro rasa npuiuMaot 0,5%.

§ 2.3. Tpe6GoBauud K YHCTOTE BO3AYXA JAKPHITHIX MOMeEHHI

B BO3iyXe pad/IMYHLIX II0 CBOEMY HasHAYe€HHIO HOMemeHHﬁ MOTYT CO-
JepXaTbCA TTOCTOPOHHHE IIPHMECH B BHJIE TBEDALIX H KHJIKHX YaCTH-
Y€K, TIapoB ¥ 1a30B. [IpucyTCTBHE 3THX TOCTOPOHHHX BEIIECTB HAHOCHT
Bpe] 4eJ0BCYECKOMY OPTaHM3MYy Aae TOr/a, KOTa 10 CBOEMY COCTaBy
oHu HeliTpanbhel. [loaToMy Takue npuMecH K BO3AYXY 3aKPHITHIX IO-
MeElIeHHi IPUHATO Ha3hBaTh BpeanocTamMH. Haubosbinee KonuyecTBO
BpeAHOCTeH HaKaIIHBAaeTCs B NPOH3BOACTBEHKBIX NIOMELIEHHAX B pe-
3yJnTaTe pa3/iHdHBIX TEXHOJIOTHIECKHX ITpotieccoB. IIpH 3ToM MOTYT BH-
JEJIAThCH BeCbMa TOKCUYHBIE AA0BHTHIC BEMECTBa, TaKHe KaK XJop, cep-
HHCTBIH I'a3, OKUCh YIAEpO/a, Pa3/iIMYHbIE MLIIIBSIKOBHCTHIE COEHHEHHS
1 T. 1. OueHb pacrpoCTpaHEHHOH BPeIHOCTHIO B PAa3/IMUHLIX TIPOMBIII-
JIEHHBIX NPENTIPUATHAX SIBJIAETCS MbUIL, KOTOPask MOXeT OHITh o CBOe-
MY XMMHYECKOMY cocTaBy aaoBatoii. Ho u Torza, kornia nsuik HefTpan.-
Ha, OHa BPe/HA, TaK KaK, IPOHHKASA B JIeTKHE YeJIOBEKa, MOKET BEI3BIBATD
pasMYHbIe TIPO(ecCHORANbHEIE 3260¢BaHUA.

ITonhoe ycrpaneRHe U3 BO31yXa 3aKPBITHIX TIOMEIIIERHI BPEAHBIX /15
yeloBeKa ITpUMeceil He BceTa BO3MOXHO IJaBHbIM 06pa3oM u3-3a or-

62



Tpebosanun k 6030YXY IAKPHIMBIY NOMEUWEHUL

POMHBIX TPYAHOCTEH, CBA3AHHBIX ¢ COBepLIeHHo# OYMCTKON BO3yXa.
[ToaTOMY NIPHXOAHTCA JOMYCKATh HEKOTOPOE COlepKaHHe BPCAHOCTEH B
po3ayxe paanuunbix nomemienuid. B Coeercxom Cowose npeaelbHO jo-
IIyCTHMBIC KOHIEHTPAIK BpeIHOCTEH B BO3AYXe 3AKPRITHIX TOMELIEHHH
ycTaHaBIMBAKTCA [0CyAapCTBEHHOM CaHHTAPHOH HHCTIEKIHel Ha OCHO-
e UCCACKOBAHMH CIICITHANBHBIX YUDEXAcKHH MHEUCTepcTBa 31paBoOX-
paHeHus H MHCTHTYTOB oxXpahnt Tpyna BIICIIC.

B xauecTBe HOPMEL IPeAENBHO ZOTYCTHMOH KOHIGHTPALHH TOTO MIH
HHOTC BHAA BPeJAHOCTH MPUHUMAETCA Ta MAaKCHMAJLHAS €€ KOHI[EHTpa-
U8, IPH KOTOPOH ZaXe [ocJe BEChMa JJIHTEAbHOTO BO3AeHCTBHS BPE/I-
HOCTH He BOBHHKAET KaKMx-Obl To HH ObUI0 06bEKTHBHBIX ITPH3HAKOB
YXyAIIEHHS CAMOYYBCTBUSA M 310p0Bbsi Mozei. IIpu KpaTKOBpPEMEHHOM
npeORIBAHMM MIOJICH B IOMENIEHHSX A0NycKaloTes fosee BRICOKHE KOH-
LEHTPaIUH BPEAHOCTEI.

JLs1 TEX MPOM3BOJICTB, B KOTOPBIX H3BECTHLIMH METOIAMH 00eCTIeUnTE
[peeabHO AONYCTAMEIE COAEPIKAHHS BPEeAHOCTEH HEb3sA K B KOTOPbIX
paboTaiHe NOABEPraloTCs BO3ACHCTBHIO YBEIUYEHHbIX KOHIEHTPaI{HiA
BPEIHbIX JUIS1 3/[0POBLS BeIeCTB, 3aKOHOAATENbCTBOM TIPEeLyCMaTPH-
BAIOTCH MEPONPHATHA, 06eCIeYHBAIOIHE COXPaHEHHe 340POBbA JIOAEH.
K Taxum MepolIpHATHAM OTHOCATCA: BBeIEEHe coKpauielHoro pabouero
JHs (MHOrAa 0 4 4acoB B CYTKH), BEaYa HEHTPAIH3YIOLIHX IeUCTBHE
BPEIHOCTEH NPOAYKTOB MHMTAHHSA (HATIPHMED, MOJIOKA ), IPEAOCTABIEHHE
VIJMHEHHBIX OTIIYCKOB, OTIIPAB/IEHHE B CIiei{HAJIBHEIE CAHATOPHH.

3BayeHus NpeAebHO AONYCTHMBIX KOHIIEHTpAui BpeaHocTel IpH-
BOAATCS B COOTBETCTBYIOUIEH auTepatype [26].

He ocranaBmuBasick noipo6HO Ha ONMMCAHWH BpeTHOCTEH, BCTPEYalo-
HIMXCA B PA3/IHYHBIX 3aKPBITHIX NIOMEIICHHSIX, ZaJHM KPaTKYIO XapaKTe-
pUCTHKY HauGoJee PACIPOCTPAHEHHBIM H3 HUX.

MunepanbHas HopraHuvyeckas DHIJIb HPEACTABIAET
cob0it yacTHbIH BHA a9po30ed (104 MocAeHUMU IOHUMAETCs cMech BO3-
AyXa 1 HaXOJISII[MXCS B HEM TBEPBIX MM XHUAKUX yacTu4ek). Eciiu TBep-
Ibi€ YacTHYKH, 00pa3yloniue 1bljib, COCTOSAT H3 AMOBMTHIX BEUIECTB, TO
IpeeasHO JOMYCTHMBIE KOHIIEHTPAIIHH CJAeAYeT HPaTh H3 YIIOMIHYTOrO
nepevns. Oyenb 4acTo B MBUIH OTCYTCTBYIOT TOKCHYHBIE TPHMECH, H TOT-
JIa e IpeAenbHo JONYCTHMast KOHIEHTpanusl Ha3HayaeTcs B 3aBHCHMOC-
TH OT COepKAHMSA B Heil CBOOOHOM KpHCTALTHYECKOH KpEMHHEBOI KHC-
norer Si0, (HanpuMep, kBapua) u acbecta. Ecniu MuHepaabnas HIH
PACTHTENILHAA TBLTh He HMEET YKAa3aHHbIX NpUMeceH, BeTUYHHA IIpeeihb-
HO AONYyCTHMOH KOHHeHTpaliuH mpuHumaetcs 10 #F/x. lpu comepxa-
Huu B bt Si0, Gonee 10% u A5 acGecToBol Nbijiu BeIMYMHA COCTABJIS-
eT 2 ml/a?. Hakonen, ais nbuim, y KOTOpoit SiO, boaee 70%, npeaenbHo
AOTIYCTHMasi KOHueHTpauus pasHa 1 ml/m?.



Trasa 2

B Takux ToMeLeRMsIX, KaK MAITHHHbIE 3aJibl IH3EJIbHbIX 3NCKTPOCTAH-
I[i1, KOTEJIbHbIE U TAPAMKH, BEChMA YaCTO HAXOAHTCS OKHCh YITIepona, uik
yraprpiid ras, CO. ItoT ras obpasyercs B G0bIINX KOMHYECTBAX IIPH 110~
&apax u TIPY NPOM3BOACTBE B3PHIBHEIX pabor.

Oxuch yraepoaa - ras6esqsera, BKyca M 3anaxa. Y AeJAbHbIH
Bec (10 oTHomeHMIo K Bo3ayxy) 0,97. Ouenb cnabo pacTBopsieTcs B Bojge
(npumepHo 3 obbema rasa pacrBopsorcs B 100 ofbemax Boasr). Bapst-
BaeTCA B CMECH C BO3IYXOM B KosmmdecTBe oT 13~16% no 75%. Anoeuta
NOTOMY, YTO TeMOTJIOOHE KPOBM, COAEPKANIMACA B KPACHHX KPOBAHBIX
IapHKaX YEI0BeKa, HMeeT Iopa3zo GoIbIlee CPOACTBO C OKHCHIO YIIEpo-
na, yem ¢ Kucrnoposaom (B 250-300 pa3). Eciu BO BALIXAEMOM BO3AyXe
ects CO, TO KPOBb €¢ YCBAMBAET BMECTO KHCIOPO/A U TIO Ty YeJoBeKa
uupkyaupyet xapboxcuremornobun (H,CO) BMecTo okcureMornobuna
(remornobun + kucnopoa = H0,); Haunnaercs xuciopoanoe rosona-
HHE, KOTOPOE IIPH JOCTATOYHOM HachinieEuH KpoBH CO MOXET BBI3BaTh
cMepTh. Pa3finyaror TpH cTenesu ocTporo (T. €. HEXPOHUIECKOTO) OTpaB-
JIEHHS, OKHCBIO yriepoja: caaboe (ym B yinax, ronoshast 6ob, romno-
BOKPYKeHHe, cepaiiebHenne); CHIbHOe (KO BCEM BEIMNEYKA3aHHBIM CHM-
OTOMaM TIpUOaBIAETCA NOTEPA CIOCOOHOCTH IBHI'ATHCS B MPHTYIIJIEHHE
CO3HAHMA); CMepTeabHOe (MOTEPA CO3HAHMSA, CYJIOPOTH, CMEDPTH). ITH
CTEIIEHU OTPABJEHHSA YEI0BEKA, HAXOASMIETOCH B TIOKOE, BH3BIBAIOTCS CJie-
AYIOUTHMH YE€TBIPbMSA KATETOPHAMH TOKCHYECKHX KOHIEHTPAHL

— 0,2 MI/a (200 MF/M*) — HUKAKUX BAH JHIOb cIa0bIC CHMITOMbI

OTPABJIEHHA Yepe3 HECKOIBLKO YaCoB;
— 0,6 mL/a (600 ML /m*) — cnaboe orpaBaenne ToCaEe BO3AEHCTBUS
1o 1 yaca;

— 1,6 ml/n (1600 mI'/3*) — TAXKENOE OTPABIIEHHE;

- 5,0 ul/a (5000 mI/M?) — cMepTesbHOE OTPABAEHHE.

B xayecTBe HOpMBI IpefiesibHO AonycTMON KounenTpaiy CO B Bo3-
AyXe 3aKpbIThIX noMmeitenuit npuauMaercs 0,002 al/a (2,00 sl /1), Lpu
IJIMTEIbHOCTH pabOThl B BO3AYXE, COAEPIKAUIEM OKHCb YIJIEPOAA, He boree
1 yaca npenesbHO NOTYCTHMAs KOHIIEHTpanus nosbiiraercsi 10 0,005 al/z;
npu amutensHoctd 30 munyT — 1o 0,01 ml/x; 15 munyT — 10 0,02 Mml/a.
IIpu 3TOM HOBTOPHBIE PabOTHI B BO3AYXE C IOBLIMIEHHBIMH KOHIIEHTPAH -
M CO MOTYT IIpOM3BOAMTECS ¢ IEPEPHIBOM HE MEHee YeM 2 yaca,

Axponeunn (akpunoswii anpgerun CH =CH — CH = 0) nocry-
TIAET B BO3/lyX IH3€/IHOTO MalllHHHOTO 3713, ABJIAACH IIPOAYKTOM CIopa-
HUS H DA3/I0kKeHHs CMa30YHOr0 Maca.

AKposeuH 6eciiBETER, MMEET 3a1laX TIPUIOPEIBIX XKHUPOB, ITOYTH B Ba
pa3a TsKesee Bo3ayxa (yaeabHBIH BeC 0 OTHOINEHHIO K Bo3nyxy 1,93);
CHJIbHO Pa3ApakaeT CAN3UCThie 000T0YKH, 00AAAECT HEKOTOPLIM OOMIMM
TOKCHYeCKuM neiicTBuem. [lopor BocnpusiTia 3anaxa okono 0,04 ml/a,
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TIpene/IbHO IONYCTHMAas KOHUEHTPAIMSA aKpOJICHEA B BO3AYXe TIOMEIe-
wust 0,0007 ml/a (0,7 mL /M),

Tyman cepunoit xucaoTn (HSO,)Bbaengercs B akkymy-
AATOPHBIX MOMELEHHSIX NPH 3apsiiKe KMCIOTHBIX aKKYMYJISATOPOB, KO-
7 TTy3bIpsKH cBOGOIHOrO BOZOPO/JA, BRIPHIBASCH H3 3JIEKTPOJHTA, YHO-
cAT ¢ coboll ¥ Menbuaiiye KaleAbKH cepHO Kucaorhl, Pazapaxkaer
BEPXHHE [BIXaTeJIbHbIE TYTH, B 0COOEHHOCTH CAM3HUCTYIO 060I0UKY HOCA;
3ATPYAHSAET ALIXAHHUE, BHI3BIBAET CIIA3M T'OJIOBHOH LIETH, XxKeHue B IJ1a-
sax. IIpu Gonee BHICOKHX KOHUEHTPAIIMAX MOXKET NIPHBECTH K KPOBAaBOH
MOKpOTE, pBOTE (MHOINA C KPOBBIO), a TAKOKE TsDKEbIM BOCHANNTENLHBIM
sabonepanusaM Gpouxos u aerkux. Konnenrparmu 0,003-0,004 ml /2 ne-
npuATHEY a 0,006—0,008 Ml /2 ouendb TarocTabL [1peaesibHO gonycTHMOM
apasiercst KonueaTpauwns 0,001 sl /a (1 ml/m?).

Ecan B NpOH3BOACTBEHHOM IOMEIEHHH BBLIIENAIOTCA PAJHOAKTHB-
HbI€ BeUIECTBa, TO BEJIHMYHHBI NIIPCAECJHBHO ZOIIYCTHMBIX I(()HuEHTpalmﬁ
JTHX BEl[ECTB HA3HAYalOTCsA B 3aBUCHMOCTH OT MX AKTHBHOCTH B KIOPH Ha
1 2z (unu 1 &%) Boagyxa, IMoapo6GHyo TabiaMIy AOIMYCTAMBIX KOHIEHTpPA-
Ml pANa paAoaKTHRHEIX AJEMEHTOB MOSKHO HAaHTH B CIICI{HAILHON TH-
TepaType [13, 24].

Bce npubeseHHbie B HACTOAIEM Daparpade cBEIEHHS OTHOCATCA K ca-
HUTADHO-THTHEHHYeCKHM TpeOOBaHHAM, KOTOpBIe, €CTIH HMETh B BUALY YHC-
TOTY BO3lyXa, KaK IIPaBIIIO, 3HAUNTENBHO Bhillle TeXHOMormdeckux. OnHa-
KO B psifie c/y4aeB K YMCTOTE BO3AYXA NpPeAbABISIOTCS OYeHb BHICOKHE
TexHoJIoruyeckue Tpebopanns. Tax, HanpuMep, BeckMa BhicoKHe TpeboBa-
HHS TIC 3aNbIJIEHHOCTH BO3/{yXa NPEeAbSIB/AIOTCS B 1IeXaX, NPOU3BOAALINX
BBICOKOTOYHOE 000pynoBaHue, KMHO- H (POTOIUICHKY, a TAKIKE ONTHYECKHE
1pubOPEL, TAK KaK HAIMMHE JIvKe MENLYAMIiHX MHUIEBLIX YacTHYeK CKA3bI-
BaeTcA Ha KaYecTBe BhIMycKaeMoH 9THMH NpPeANpHATHAMH NPOIYKUHH.

TloMpuMO HOpM KOHUEHTpaUWiil Pa3nu4HbIX BpegHOCTEl, HasHavae-
MEIX KaK MpeAe/IbHO I0MyCTHMbIE TI0 CAHHTAPHO-TUTHEHHYEC KHM c0006-
POKEHMAM, T4 HEKOTOPHIX BEIECTB HMEIOTCA HOPMBL B3DBIBOOTIACHBIX
KoHuenTpauuit [34], Koropsle, KOHEUHO, HAIO YYHTRIBATL NPH NMpOEK-
THPOBAHMH CHCTEM BeHTHIIAIMH M KOHIHIMOHHPOBaHKs Bo3ayxa. Cre-
AYET, OAHAKO, MOMHHTB, YTO /171 BCEX B3pHBOOIIACHEIX BellleCTB NIPCAETL
JOTYCTUMBIX KOHIEHTpaLHil, HAa3HAYEHHBIX 110 CAHHTADHO-THTHEH MY eC-
KHM CO0OpaXkeHHsAM, BO MHOTO pa3 (COTHH H THICSYH) HuXKe, YeM HHX-
HU Ipeges B3pHIBOONACHBIX KOHIEHTPALH.

B saxmovenne atoro maparpada ocTaHOBHMCS Ha TAKOM IIOKA3aTENe
YHCTOTHI BO3AYXA, KaK ero 6aKTepHAILHAN 3aIrPA3HEHHOCTD.

B Bo3ayxe 3aKphIThIX MOMeINEHMA, IIpeIHA3HAYEHHBIX [T JJIMTENb-
HOTO IpebBpBARMA JTI0Ael, BcerAa MMENTCS pa3jHYHEE MEKPOOPTaHN3-
MBI, BO3HHKAIONIME B Pe3ysibTaTe XKH3HEAeATeJBHOCTH yenoBeka. Muo-

3 3ax 390 65
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THe B3 HTHX OPraHU3MOB OBHTAIOT B IIOJOCTH PTa, B HOCOTJIOTKE, BEPXHMX
AblXaTeNbHbIX MYTAX, JCTKHX. Bce onu nerko onajaT B BO3AYX BMeCTE
c MeﬂbqaﬁﬂlHMﬂ KaneabKaMH CJIXOHH H MDK])OTI)I IIpH YHXaHHH, Kallljie H
Jlacke Pa3roBope. ITH KANeILKH SBAAITCS epBONPHYHHON HaKTepHasib-
HOr'o 3arpPA3HeHHs Bo3AyXa. B nanpreiiieM, onyckasch Ha TIOJ, OAEKLY,
obopyzoBaHHe, ORK OCEIAIOT HA NBITMHKAX, HCIIAPSIOTCS, @ CO/IepKaIH-
ecsl B HHUX Mmcpoﬁ},i BHOBb IONAA10T B BO3AYX NOMEIIEHHH BMeCTe C
IbLIbI0. MHOTHE MHKPOOPraHM3MEI, HAXOMSAIIMECS B BO3AYXE TIOMETIe-
HHH, CJIYKaT MCTOYHMKOM 3apa3Hbix HoJe3Heii, BOT TodeMy psizt 3abore-
BaHHMH TepesiaeTcs yepes Bo3iyX (Takue 3aboeBaHMst HOCAT HA3BaHHUE
A3POTEHHbIX, HIH BO3AYIIHBIX, HHDeK{uil).

B nacTosiee BpeMs IIPUHATO OleHHBATh GaKTepHAIbHY 10 3arPsA3HEeH-
HOCTB BO3/LyXa 110 ZIBYM TIOKA3aTe/IAM: BO-NIEPBBIX, 10 01eMy YHCITy BCexX
MHKPOOPIaBH3MOB, Haxoasumxcs B 1 a® Bo3AyXa; BO-BTOPBIX, 110 YUCITY
TaKuX HaHGOJTEe PaCTPOCTPanEHHbIX 601e3HETBOPHBIX MEKPOGOB, Kak re-
MOJIHTHYECKHI CTpENTOKOKK. B moMelieHHAX XMARX M IpelHa3HauYeH-
HBIX 4715 ATHTENBHOTO MpeObBAHHA MOACH YHCIIO MHKPOOOB IPSMO Ipo-
DOPIMOHAILHO 3ANBIEHHOCTH BO3AyXa.

Jlo cHX nop MBI He pacnosaraeM o(pHIIHANTbHbIME HOPMaMH JJIs1 Oll€H-
KH YHCTOTh! BO3/YXa B OTHOILEHHH €ro GaKTepHaIbHOM 3arPA3HEHHOCTH.
BOS,ZZyX 3aKpPBITOTO MNMOMCH[CHUA MOKHO CHHTATh OTHOCHTCALHO YHCTBIM,
ecy ofIee YueH0 MUKPOOpranuaMoB B 1 a2 ne npesrimaet 1500, a uncao
IeMOJTHTHYECKHX CTPENTOKOKKOB He 6omee 16,

§ 2.4. TpeGoBaHuA K METEOPOJOTHYECKHM TapaMeTpaM BO3AYXa

Ilox MeTeopoMOTHYECKHMH TIADAMETPAMH BO3yXa 3aKPhIThIX NMOMewie-
Huii GyaeM IOHMMATh €ro TeMNeparypy, OTHOCHTENBHYIO BAaXHOCTh U
TIOABHXHOCTD (CKOpOCTh ABHXeHHs). Co3laHKe H OAEPKaHHE Onpe-
JieNIeHHBIX Hallepel 3alaHHBIX METeOPOJIOTHYECKHX IADAMETPOB BO3AYII-
HOM Cpefibl B IOMEINEHHAX ABNAETCA OMHOH M3 OCHOBHBIX 33124 KOHIH-
IIHOHHPOBaKHusA Bo3iyXa. K 3THM mapamerpaM IpeabsBAAIOTCS Kak
CaHMTapHO-THIHEHMYECKHE, TaK M TEXHONOrHYeCKHe TpeboBarus.

PaccMoTpuM BHavyase caHMTapHO-THrHeHnYeCKHe TpeGosanus. Cy-
HOCTb 3TUX TpefiOBaHMI K METEOPOJIOTHYECKHM NAPaMeTPaM 3aKII0YAeTCH
B TOM, YTO OKpYKa0ilast YeIoBeKa BO3AYIIHAS CPea NOIKHA CO3/(aBaTh
OnaronpusTHbie YCIOBHA A8 OTBOXA BHIpabaTHIBAEMOTO B OpraHH3Me Ye-
JIoBeKa Telina.

Tennosoii 6ananc yenoBeKa MOXeT OLITh IPEACTABICH B 06IEM BHIE
CIeAYIONIUM 0Opa3soM:

M=QK+Q5[+QH+Q|)+QH+S' (21)
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rne M — temno, BepaGaTeBAEMOE B YETOBEUECKOM OpraHH3amMe (Ten-
JIOTIPOAYKIHUSA );

Q_— Tewo, 0TAaBaEMOE B OKPYXAIOMYIO cpeay (WK IIOJIyyaeMoe U3
HEE) YETIOBEKOM KOHBEKITHEH;

Q — TO Xe, H3y4CHHEM,

Q — pacxon TeTUIa Ha MCTIApeHHe BJari ¢ TIOBEPXHOCTH KOXH H JIer-
KHX;

QD— PAcXoz Tem1a Ha paoTy, COBepLIAEMYIO YeIOBEKOM, H Ha QYHK-
[THOHHPOBaHKe BHYTPEHHHX OPraHoB;

Q- Temnio, Heo6XoAMMOe /1A HArPeBaHMSA HIIH OXJXKAEHHS BJIbIXae-
MOI'0 BO3AYXa,

S — u36BITOK HIIH HEJOCTATOK TEIJia B OPIaHu3Me,

u Q — BCEr/a MONOKHTENbHb, OCTAIbHBIC YIEHB NIPABOM YacTH
ypaBaenua (2,1) MoryT GBITE NONOXUTEILHBIMA HIIH OTPHLATEBHBIMH
B 3aBMCHMOCTH OT METCOPOJIOTHYECKHX YCJIOBHﬁ B [IOMENCHHHA.

DU3HOTOTHYECKOE COCTOSTHHE H CaMOTYBCTBHE SIC/IOBCKA 3aBUCHT OT
YCIOBHH OTBeZeHHA Teia ot opraHuaMa. O6sa3aTeJbHBIM YCI0BHEM
YAOBACTBOPHTE/IBHOIG CAaMOYYBCTBHSA ABJISETCS PDABEHCTBO HY IO TMOC/1e-
AHETO wieHa ypaBuenus. B caywanx, xoraa § # 0, nporcxoauT Hapacra-
HHE WJIH CHHKEeHHE TeMIIEDaTyPHI Tea YeJ0BeKa, YTO He MOXKEeT CYMTATh-
cs gomyctumbiM. Ho B Torpa, korga § = 0, xopolllee caMouyBCTBHE
HabMIOAeTCA JUIND TIPH YCIIOBHH, €CJIH YeJI0BeYECKOMY OpTranH3My He
TPUXOJMTCS YPe3MEPHO HANPATaTh MEeXaHH3M TEPMOPEryJSIHH. JTOT
MEXAHM3M TI03BOJISET MOAAEPAKHBATE TEMIIEPATY DY TEJa TIOCTOAHHOMH TIPH
JOCTATOYHO IIMPOKOM ANATIA30HE KonebaHHil METCOPOIOTHICCKHX TIapa-
MeTpoB Bo3jtyxa B nomemenHu. OaHako he Bce KOMOMHAIMH 3THX napa-
METDOB OTBEYAIOT XOPOoLIeMy caMOUYyBCTBHIO. TelooOMeH Ye10BeKa ¢ OK-
pysKatomreii cpefoif TPOHCXOMHT Ha OCHOBAHMH OOUTHX TETIO(MH3IHICCKHX
3AKOHOB, B COOTBETCTBUH C KOTOPBIMH MOTYT ObITh OlIEHEHb! Pa3HYHBIE
COCTaBHBIE YACTH TEIIOBOro Hananca.

Tennoobmen koHBeKLMeR () 3aBUCHT OT Pa3HOCTH TEMIIEPATYD MeXK-
1y HapyXXHO NIOBEPXHOCTBIO TeJla YeloBeKa (BKII0YAsi OOHAXKEHHBIE H
OJIEThIE YACTH) H BO3ZYXOM, a TAKKE OT CKOPOCTH ABMIKEHHS (MK NOA-
BHXKHOCTH) BO3ZyXa.

Ecnu cumrate, Y10 TeMnepaTypa MOBEPXHOCTH Tella IOCTOSIHHA, TO
MOKHO CKAa3aTb, YTO MRTEHCHBHOCTD TenJIOOOMeHa KORBEKIMEH YeToBe-
Ka ¢ oKpyKaloiel ero cpeioil 3aBHCHT OT TEMIIEPaTypbl BO3yXa H €ro
NO/IBHKHOCTH.

Tennoobmen uainydeHuem Q, onpenesiseTcs PasHOCTBIO YETBEPTHIX
CTeneHeld TemnepaTyp NOBEPXHOCTH TeJla MeJI0BEKA H ITOBEPXHOCTe or-
PaK/IecHHIl IOMELIEHHS, A TAKOKe IPeaMeTOB M 000Dy I0BaHHs, HAXOIA-
unixcsa B Hem. Kpome Toro, Ha BefimunHy (. BiMsAeT XapakTep 5THX T0-
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BepxHOCTeH, OIIEHHBAEMBIH COOTBETCTBYIOUIMMH K02(hQuIHEHTAMH U3-
AyyeHHA. Ec/iHM cUMTaTh TeMIEpaTypy TeJIa OCTOSHHOM, MOXKHO NPHRH-
MaTb HHTEHCUBHOCTD TeiiooOMeHa M3NyseHHeM 3aBHCAIIEH OT 3hade-
HMH TEMIIEPATYP TOBEPXROCTEN OTPAKACHHH ¥ 000PYAOBAHHSL.

TennoobMen HelaperueM, WK OTBOJ TEIJIA OT YeJIOBEUECKOro opra-
HK3Ma 3a cYeT HChapelns BJIard, TeM MHTCHCHBHee, YeM MeHbLILIE HaplH-
aJbHOE JaB/IeRKe BOASHOTO I1apa B OKpyXalonieM Bosayxe P v yem Gorip-
e MO/IBHXXHOCTE Bo3ayxa. [lockonbKy P, = @P”, To mpu oxnoii u T0i xe
TeMIIEpaType HHTEHCUBHOCTD HCIapeHHs OyzeT Tem GoJiblile, YeM HHXKe
OTHOCHTENBHASA BJIAYKHOCTh Bo3Ayxa. VI3 aToro ocTaTouHo cxeMaTHIHO-
IO PacCMOTPEHMSA CJIEYET, YTC OJHHAKOBOE TeNJIOBOE Ol[YIlleHHe YesIo-
BeKa MOKHO COXPAHMTb TIPH HECKOJBKHX KOMOMHAIMAX H3 METEOpOIo-
THYECKHX TIapaMeTpoB. Tax, HANpHMeP, NPH TOBHIIEHHH TeMIIEpPaTyphl
BO3/(yXa JJIsl COXpaHEeHH: IIepBOHAYATbHOI'O TEIIOBOIO ONIYIHEHHA MOXK-
HO TIOBBICHTE CKOPOCTDb ABMIKCHHMS HJIHM IIOHH3HTh TEMIEPaTypy Orpax-
AAIONMHX KOHCTPYKIMH {NpHMEHUTh DAAHAIIHOHHOE OXIDKACHHE).

EcTecTBeHHO, 4TO HA TEIJIOBBIC ONMYUICHHS YCIOBEKA BIUAIOT OfEX-
Ia, TMTaHKE H APYrHe (hakTopsl; HO €M 3TH (hakTOpH OZMHEAKOBDI, OILY-
UIEHHe TEeIIA MM X0710/1a 3aBUCHT OT KOMOGHHAIMH IApaMETPOB OKPYKa-
1011el cpebl

Taxum 06pa3om, MbBi TIPUXO/IMM K BHIBOAY O HEOOXOAHMOCTH yYeTa
KOMTUIEKCHOTO BIIMSHHSA IIApaMETPOB, XaDaKTEPH3YIONHX OKPYHKAIONIYIO
uejoseka cpeay'. Jlns mamoctpanmi B Tab. 2.1 npuBoAsTes HEKOTOPHIE
KOMOMHALHH TEMIIEPATYPhl, CTHOCHTENLHOH BIDKHOCTH H CKOPOCTH IIBH-
JEeHHs] BO3/LYXa, COOTBETCTBYIOLIHe OfWHaKOBO# addexTHBHON Temre-
parype, paBnoit 18° (9T=18").

Tabnuya 2.1

KoMm0HHaIMH METEOPOIOTHYECKHX NapaMeTpPoOB BO3AYXa,
cooteetcTRyiomue 3 ¢exrpHoii Temneparype 18° (3T = 18°)

Temneparypat,®C| 18 | 20/18,9] 21,1| 20,0 22,2| 20,0| 21,1 | 22,2]21,1 [23,3{24,0

L

Ornocurenvuasi {100 | 49| 70| 30| 69| 17| 84| 55| 31| 80| 25| 9
BJIAKHOCTD @, %

Crxopocts ol ol ol oloz2s025 o05[ 05| 05 10| 10] 1,0
ABHXKCHHA

(noaBHKHOCTD
BO3IYXA) %, M/cex

! Briepsbie K TakoMy seisoay emie B 1884 roay npuien nugaiommics pycckuit
nxerep U. Y. ®napunknii [37], zanexo onepeans yyerbix Espons u CLIA.
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JdddexTunHON TeMnepaTypoil RasmBaloTcs Bee Gecumc-
JIEHHBIC KOMGHH&I!HH H3 TeMHepaTy'pbl, OTHOCI-'[TEJIbHOﬁ BAaKHOCTH H CKO-
POCTH JBHXEHHS BO3[YXa, BHI3BIBAIOUIHE OAHEAKOBLIE TEIJIOBHIC OIIY-
IIEHHA ¥ HeJIOBEKA, IPHYeM TaKHe, KOTODHE BOSHHKAIOT B HENOABHKHOM,
HOAHOCTHIO HACHIUIEHHOM BJIAroi BO3AYXe IIPU TeMIepaType, YMCJIeHHO
paBHOit 2 exTHBHOM.

Ha puc. 2.1. npuBeficHa KoMOI'paMMa, HO3BOJIAINAA HAXOAHTh 3Ha-
yeaus T ansA pasiuuHLIX COMETaHMI TEMITEPATYDH II0 CYXOMY, MOKPO-
MY TEPMOMETPAM H CKOPOCTH ABHIKEHHS BO3IyXa.

<
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TEMIEDITPT LY TIZ0 FEIMOMETBT
Q)
o,
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/
/

.-%.;%.é-.a..% E'E é-“,q&‘“

~

TeMneoomyps Crovennaee MEoMEMEmps

Puc. 2.1. Homorpamma jnis onpesienenns 3¢ypeKTHBHBIX
Temneparyp (3T)
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lloschuM nosb3oBaHHE HOMOTPAMMOMH Ha CACAYIOUIEM TIpHMEpE.

TpeGyeTcs onpeaeanuts anavenne 3T 1as BosAywHo# Cpelibl mOMeleHus,
ecJiM TeMIepaTypa Bo3jyxa ¢ = 30 °C, a OTHOCHTe IbHAS BIAXHOCTD ¢ = 40%, Anst
IBYX CJy4aes; NpH HETOABHAKHOM Boaayxe (w = 0) M NpH CKOPOCTH [BUKEHHS
BO3/yXa @ = 3,3 M/Cex.

Haxoanm va I — d suarpaMme TeMImepatypy cMOYeHHOTo Tepmomerpa &' = 20 °C,
CoeannsieM npsiMoi nunieit sHauenns t = 30 °C nt' = 20 °C (ua puc. 2.1 muHus
TIpOBE/AeHA YHKTHPOM ), [IOJIy4aeM J/1si HemoABHkHOro Boaayxa T = 25,1°, aia
BO3/TyXa, UMEIOUIETO CKOPOCTD nBHXKEHHS @ = 3,5 m/cex, IT = 22,4°,

IIpuasro paznuyats addexTusryo (3T) n sxBuBanerTHO-3(Q hex THB-
Hy10 (93T) TeMnepaTypsi. ITO CBA3AHO € TEM, YTO MIKaAa 3(pheKTHB-
HbIX TEMIIEPATYP PACTIPOCTPAHAETCA JIHIIE Ha HEIOABHXKHLIN BO3/YX, T. €.
YUYUTHIBAET fBa (haKTOPA, a MKANA AKBUBANTECHTHO-3(PEKTHBHBIX TEMTIE-
PaTyp YYHTHIBAET elle H BAMSHHE CKOPOCTH IBHXKEHUA Bo3Ayxa, Ho M
He CTAHEM JIEIATh HTOI0 pa3nnyuus, a GyIem MoIp30BaThes OAHUM IIOHA-
THeM 3¢ dexTHBHAs TemMmepaTtypa

Ilo Tabn. 2.1 u Homorpamme (puc. 2.1) erko NPoCIeAUTD, KaK OT-
JAeNIbHbIE METEOPOJIOTHMYCCKHE NapaMeTPhl BAHAIOT HA TEIJIOBOE Olly-
menue yeaoseka. Hanmpumep, yem Bbillle TeMnepaTypa Bo3ayxa no cy-
XOMY TEPMOMETPY, TEM HHXKe JOJKHA ObITb €ro OTHOCHTEJbHAd
BJIAXHOCTh AJIs1 CO3ZaHMA OZHOTO M TOTO K€ TEIJIOBOTO ONIYUICHHS,
TaK KaK YCHJIEHHOE HCIapeHHe T0Ta KOMIIEHCHPYET YMEHbIIECHHE TETi-
JIOOTAAYM KoHBeKnueHd M Hanyyennem. Ecam TeMnepaTypa Bo3xyxa
TIPOAC/IKAET MOBKINATBCSA, TO ISl COXpaHEHHS IOCTOAHCTBA B TEIJIO-
BOM OHIYIIEHHH HeoOXOAHMMO YBEIHYHTh CKODOCTh ABHXKEHHS BO3/Y-
xa. OfHAKO 3TH 3aKOHOMEDHOCTH CIPABEAJNHBH JI0 H3BECTHHIX TIpe-
nenoB. Kak BHAHO M3 HOMOTPAMMBI, NMPH JOCTATOYHO HH3KHX
TeMmepatypax Boszayxa (Hmke 7+10 °C) oTHOCHTENBHAA BAAXKHOCTD
OKa3bIBaeT 06paTHOE BIHAHHE Ha TEIUIOBOe ouryleHue. [Ipu Takux
TEMIEPATypax MOTOOTAENIEHHE HEBHAYHTEIBHO H OCHOBHAA YacTh TET-
Jla OTAAETCA YEIOBEKOM KOHBEKIMEH M M3JIy4eHHEM, HA KOTOPBIX KO-
nebannsa OTHOCHTENBROMN BIAXHOCTHU He ckasbiBaoTest. B To ke BpeMs
MOBbILIEHHE BIAKHOCTH BO3/[YXa BHI3bIBAET YBEJIHYCHHE TETUIONPOBO/-
HOCTU OZCK/IbI, M TEHNOOTAAYA OT Tena ycunusaeTcs. Iloaromy npu
BBICOKHMX BJIAXHOCTSX BO3AYX, MMCIOHMIMH AOBOJBHO HM3KYI0 TEMIE-
paTypy, KaxeTcs XoJ0ZHee, 9eM cyX0H BO3LYX IIPH TOH Xe TeMmepa-
TYpe (HMXXHSIA 9aCTh HOMOTPAMMBI, PACTIOIOXKCHHAS JICBCE KA TEM-
NePaTypbi 110 CYXOMY TEPMOMETDY ).

Bepxnss yacts HOMOrpaMMbl HIUTIOCTPHPYET OYEBUAHDIH (hakT — eciu
TEMIIEpaTypa BO3/lyXa BHILIC TEMIICPATYPH TeJia YenoBeka (T. e, BbIilIe
36 °C), To cKopocTb ABMKEHHS BO3yXa OKA3hIBAET Ha TEILJIOBOE ouryule-
HHe 06paTHOE eficTBHE, TaK KaK YBEJIMUHBAET TEMIOOTAAYY KOHBEKIIH-
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eil oT BO3yXa K yenoseky. [llkana spdexTrBHBIX TeMnepaTyp UMeeT He-
COMHEHHBIE JJOCTOMHCTBA M HHTEPEeCHA B TOM OTHOIIEHHH, UTO 1103BOJIS~
eT KOMILIEKCHO YYUTHIBATh METEOPOIOTHYECKHE IapaMeTpel Bo3Ayxa. Ona
COCTaBJIeHa H3 OCHOBaHUH 00PabOTKM CTATHCTHYeCKUX NAaHHBIX N0 HC-
HBITAHUAM [OCTATOYHO MHOFOYHMCJIEHHBIX TPYIIL A0A€el.

Oanako cyefyeT OTMETHTB, YTO 3Ta WKaAa ob/afaer CylecTBEHHbI-
MM HeJOCTaTKaMH. [JTaBHBIH M3 HHX 3aKJII04AETCs B TOM, YTO 3 ¢eKTHB-
Has TeMIIEPATypa He OLeHHBaeT Pa3IvYHH B YCIOBHAX Tel1ooOMeHa
W3JYYEHHEM MEXKAY TeJoM YeJIOBEeKa M OKPYXaIOUIMMHU [IOBEPXHOCTS-
MH, 2 TAKXe He YYUThIBaeT KIMMaTHYecKuX ocobeHHOCTel U XapakTepa
OOEX bl 10,

Henoyyer pasnuuuii B yeoBusx TenoobMeHa uanydenneM (Miu pa-
AVAIMONHOTO (paKTOpa) CYHMIECTREHHO CKasblBaeTcA Ha NOJHOTE OlleH-
KW METEOPOJIOTHYECKHX YCIOBMI, BO3HHKAIOMIUX B 3aKPLITBIX OMeIIIe-
HHSAX, TAK KAK JOJA TEILIA, TEPAEMOTO B TAKMX IIOMENEHUAX paauanyei,
ouelib Benuka. [1o naHHEIM pPa3lHYHBIX MCCAENOBATENEH OTHOCHTED-
b€ KOMWYeCTBa TeIIO0TAAYH B3POCIOTO HOPMaIbHO ONETOT0 YeIoBe-
Ka B COCTOSAHMM TIOKOA ¥ ¢ XOPOIIMM TeTIOBBIM OIIYLIeHHEM COCTABIA-
I0T: KOHBeKuei - ot 15 ao 33%, paguanveit — or 44 no 59,7%,
cnapeaem — ot 20,7 xo 29%.

YenoBek o4eHb TOHKO pearHpyeT naXe Ha HeOoJblIMe H3MeHEHHUs
TeMIlepaTyphbl OrpaXkAeHHH M IpeJIMeTOB, PaclloNoKeHHBIX B MOMeLIe-
uuy. Tak, HanpuMep, BO BpeMs MCCIeJ0BaHNHN MOAH, HAXOJAHBIINECS B
MeTeopOIOTHYECKOH KaMepe, OlieHHBaIH YCJOBUSA, TIPH KOTOPBIX TeM-
nepaTypa CTeH M BO3yXa paBHsutack 22 °C, cioBaMH «IIPUATHO Ten-
a0». Ipu yeennyenun temneparypsi cred Ha 1 °C (23 °C smecto 22 °C
11pH HeM3MEHHO TemmniepaTy pe Bo3ayxa 22 °C) ouerka OblIa «XapKo»,
<HETIPMSAITHO TEILIO»,

CoOTBeTCTBEHHO TIPH CHIDKEHHH TeMIlepaTyPhl OrpaxkAeHWH cHilb-
HO BO3PACTalOT TellJIoNOTePH Yyeaoseka uaaydenueM. Ipu ongHoi n roit
e TeMilepaType BO3ayXa U TeMiepaType cter 17,7° atu TennonoTtepu
cocrasunm 56,5 kkan/uac, npu Temneparype cren 14,3° — 66,5 xxan/uac,
npu temnepatype 12,9° — 71 xxan/uac. B T0 e BpeMsi U3BECTHO, YTO
yxe Hebombliioe MOBBINIEHHE TEIUIONOTEPs H3ayYyeHHeM (¢ 2,7 mo 3,3
XKan/CM>uac) Bhi3bIBAET y YEJIOBEKA OIIYIIEHHE X0I0Aa H CHIDKEHNE TeM-
nepaTypsl koxu Ha 1,6-2°.

HMTak, mpu olleHKe METeOPOIOTHYECKHX YCIIOBMIA B TOMeIIEHHH Heob-
XOIMMO YYUTHIBaTh PAAHALHOHHEIH (AaKTOp, ONpee oMUl BeIMYuny
TEIIONoTePh YesaoBeka u3nyyenHeM. fockonbky TH TeIIONOTepH 3a-
BUCAT OT 4eTBEPTOii cTeneHH TeMIEpaTypsl orpaxieHni 1 obopynoBa-
HH, yYeT paauatiMoHHoro (GaKTopa A40KeH MPOM3BOINTLCA € IOMOIIBIO
TaK Ha3biBaeMoil cpeaneit ayquctoil Temneparypsl (CJIT):
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T (2.2)

rae F, — nutoniagn OrpaXxaeHui u 060pyOBaHUS, UMEIOLIME OLHHA-
KOBYIO CPeJHION TeMIIepaTypy;
T, - cpennas TeMIepaTypa IUIoWalei orpakieHuii 1 obopynoBanus.
C nocrarovHoll 1151 IPaKTHYECKOH 1ETH CTeNMEeHbI0 TOYHOCTH MOXKHO
CJIT aamensaTsh cpegHel TeMIePaTypoH TOBePXHOCTeH orpaxaeHui u

o6opynoBanus:

n
zFiﬁi
A (R,

n

pN

1
KomimaekcHoe geHcTBHe HA yeloBeYeCKHil OpraHH3M TeMIlepaTypPHl BO3-
HyXa ¥ cpeHell TeMepaTyphl IOBEPXHOCTeH OrpakieHnil yYUTHIBAETCS
€ IIOMOTIBI0 paananoHHo-3¢dexTHBHOH TeMnepatyprl (PIT). Homor-
pamMma 1 olpeneieHUs paqHaiMoHHO-3¢hdeKTHBHBIX TEMIIEPATY P IIPH-
BegeHa Ha pHc. 2.2. Ha ocu abcnpice oT/10eHH 3HaYeHMsI TEMIIEPATYPLI
BO3AYXa, @ Ha OCH OPAVHAT — 3HaYeHHUA CPeAHHX TeMITepaTyp [IOBEPXHO-
creit orpaxaeHuit. [TyHKTHPHbIe MpsAMBIE THHMH NIPeCTABIAIOT coboit
regMeTpHYecKHe MecTa codeTaHuil TeMrepaTyp BO3AyXa H IIOBEPXHOC-
Tel OrpaskieHHi, Aal0N1X O/{MHAKOBbIe 3HaAYeHHA PaAUallHOHHO-3ddek-
THUBHOI TeMIIePaTyphbL

Taxwum obpazoMm, pasrHannoHHo-2QpPEeKTHBHON TeM-
nepaTypoil MOXHOHA3IBATH BCe KOMOHHAIIMH U3 TEMIIEPATYPhI BO3-
LyXa ¥ TeMIIEPATyPhl MOBEPXHOCTEH OrpaXaeHH, co3faolye 0fNHAKO-
Bhie TeILJIOBBblE OIYIIEHNA Y YejloBeKa, NpH4eM Takie, KOTOpbie BO3HH-
KaroT B TOMeLIeHUH ¢ PABHBIMH 3HAYeHHSIMH 3TUX TEMITEPATyP, YUCTEHHO
coBnagaonmmi ¢ P3T.

HIkana papguannonHo-3dypeKTHBHBIX TeMTIePaTyp He YUHTHIBAET BIH-
SHUSA TAKUX CYIIECTBEHHLIX KOMIIOHEHTOB MeTeOpoiorindeckoro pakro-
Pa, KAK OTHOCUTELHAS BAAXXHOCTb H CKOPOCTh ABHMKEHMS BO3LyXa. JTOil
IIKATON MOKHO ITONIL30BATHCA A5 OUEHKH YCIOBHA, CO3NAIMKKCS B [0-

MEUIEHHAX C OTHOCHTEJIbHO HeIOABHKHBIM BO3AYXOM H PA3JIMIHBIMM 3Ha-
YEHHSIMH TEMTIEPATYP BO3AYXA M IOBEPXHOCTEH OrpaaeHHil.

8 @23)
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Puc. 2.2. HoMorpaMma ans
onpeaeNeHUs PaJHalHORHO-
(ppexTHBHBIX TEMAEPATYD

(POT)

Puc. 2.3. HomorpaMma st onpesiesieHus pe3yIbTHPYIOUHX Temnepatyp PT
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JI1s1 OMHOTO yyeTa BCEX MEeTeOPOIOrHYecKUX [IapaMeTpoB Ipeaso-
MXEH KOMILIEKCHBIN TlapaMeTp, Ha3biBAaeMBlil pe3yAbTHPY IO L[ € i
temnepaTtypoi (PT).

Ha puc. 2.3 npusefiena HOMOrpaMMa, [I03BOJIAIONIAN OTIPEAENATh pe-
3yJBTUPYIONTYIO Temreparypy. Kak BHAUM, oHa OTAMYAeTCA OT HOMOL-
pamMmbl 3((DEKTHBHBIX TEMIIEPATYD: BO-TIEPBLIX, B Hee no0aBieHsl ABe
IIKaJTBI: BAArocofiepkanue Bo3xyxa B I/xl” cyxoro Bo3gyxa, Wn{ ynpy-
roCTh BOASHOIO 1apa B Bo3AyXe B M6 (1iKana IIT), 1 ckopocTh ABUXKEHHS
BO3ayxa B m/cex (1ikana I'V); Bo-BTOpBIX, xana I ucnonan3yercs Ans Ha-
XO0XAEeHHA BCIIOMOraTeabHOH BeaWYMHbI N, M03BOJAIONIEH BHIYHCIATD
«Cyxy10» peayasTupyioutyio Temneparypy (CPT), a na mxane If orknazni-
BaOTCA abCoMIOTHDIE 3HAYEHHA (HE3aBUCHMO OT 3HAKa) PasHOCTH MeXIY
3HAYEHMAMH cpeaHei ayuucToil Temneparypsl (CJIT), koTopas Moxer
ObITH 3aMEHEHA TEMIIEPATYPOH IIOBEPXHOCTEH OrpaKIeHHH, ¥ TeMIepary-
pbl BO3zyxa 1o cyxomy tepmomertpy {CJIT — ).

TosicHUM TOAB30BAHNE HOMOTPAMMOH Ha ¢nefyoLIMX IpUMepax.

1. Temmepatypa Bo3ayXa B oMellleHHAX ¢ = 26 °C, cpequHAs 1y4HCTAas TeMIie-
parypa CJIT = 29 °C, oTHoCMTeNIbHAS BAAXKHOCTD BO3AyXa ¢ = 63%, cxopocTs
ABvKeHHS (MOABWXKHOCTL) Bo3aayxa w = 0,15 m/cex.

OnpenenyTs 3HaYeHHe peayIsTHpYIoLIei TeMnepaTypel. HailneM no remnepaty-
pe ¥ OTHOCHTEJIBHOM BJIDKHOCTH BO3ayXa Ha [ - d AuarpaMMe BeJIMUHHY BJATOCO-
nepxanus d = 14 I'/kI. Onpenenns passocts CJIT — ¢ = 29 - 26 = 3°C. Ornoxus Ha
wkane [ CJIT — ¢t =3° una mxane IVw = 0,15 M/ cex, Ha mxane [ HafiieM BCioMo-
rateipHyI0 BemuuHy N = 1,8 °C. OnpeaenuM «cyxylos pesyasTHPYIOLLYIO TeM-
neparypy CPT =¢+ N= 26+ 1,8 = 27,8°. Otnoxus Ha mkane [ CPT = 27 8° u Ha
wane Il d =14 I'/xT, nipu @ = 0,15 m/cex, monyunM Ha mxane anst PT uckoMoe
3Hauende PT = 25°,

CooTeeTcTByIOIIee NOCTPOECHHE BBEMOMHEHO Ha PHC. 2.3 MyHKTHPHBIMH JH-
HUSMH.

2.B MNOMEUIEHHH COXPAHAIDTCA TE K€ YCJI0BHA, 3a HCKNIOUEHHEM TeMIlepa-
TYp HoBepXHocTed orpasxaenuit, koropsie coorsercrByioT CJIT = 23 °C. B stom
caydae NMOPSAOK PeilleHHs 3a1a4 ocTaeTch HpeXXHuM, Ho BemuiHa N moayya-
€T OTpHlaTeapHoe 3HaueHHe: N = —1,8, noatomy CPT = 26 — 1,8 = 24,2. Or1no-
XHB 3TY BeSMunHY Ha mKajie I, 1o TeM xe 3HaYeHHAM d ¥ @ NonyuUnM (IITpux-
OYHKTADHAS THHHA) Ha mKane Ans PT Hosoe 3Hauenve PT = 23°,

TakoBHl CYHIECTBYIOU[HE METO/bl Y4eTa KOMIIEKCHOrO BO3AEHCTBUA
Ha Ye/0BeKa METeOPOJIOrHYeCKUX NapaMeTPOR BO3LYIIHOM CPeZbl 3aK-
PHITHIX TIOMEMIEHHH.

CymuocTh CAaHUTaPHO-THIHEHHYECKHX TPeGOBaHUM K METEOPOJIOrHYEC-
KHMM ITapaMeTpaM BO3/[yXa 3aKII04aeTCsA B TOM, YTO 3TH NTapaMeTPhl 0K~
Hbl 0OECNIeUMBATL HAMTYYIIME YCOBUS ANIA OTBOJA TEN/a, BhipabaThiBae-
MOTO B 4€n0BEYECKOM OpraHuaMe. TakuM yCIOBUsAM OTBO/A Telia
COOTBETCTBYET HAWJyHIlIee TEIIOBOE OlLYILeH e YesioBeka. [ToaTomy 06bry-

74



Tpebosanus x 6030yxy 3axpyimbLy NOMewenus

HO MX Ha3BIBaloT KoMpopTHEIMU, B komoprbIx yenoBusax Habmogaercs
XOpOIIEe CAMOYYBCTBHE M BBICOKAS paboTocnocoDHOCTS yenmoseka. Kom-
(OpTHBIE YCAOBUA PA3INYHbI JUIA TIOKEH, 3aHATHIX TPYAOM Pa3HOH HHTEH-
CHBHOCTH,

Ecmm vcnonn3osars mkany adheKTUBHBIX TEMIIEPATYP, TO, 110 JaH-
peiM CIIA, ang mogzeii, He coBepmaomux (huanueckoil paGoTh, 30HA
kombopta sexut B obaactu 3T = 17+21°, npu 3TOM HamayuIei Aps-
etcss T = 18°. EcTecTBenHo, 4TO 3TH BeJIHYHHBI HE MOTYT OBITH pac-
1IPOCTPAaHEHbl AJA Beex KauMaTuyeckux paitoHos CCCP [lna cpejner
nosocs! Esponeiickoit yacTu Coberckoro Colosa 30Ha xomgopra s
JrofeH, 3aHATBIX YMCTBEHHBIM TPYAOM, JIEXKHT B rpefenax 3T = 14+18°,
Jlnsa mope#, saHATHIX pU3HuecKoi paboToit, 30Ha KoMpopTa HHas —
9T = 12+16°.

KomdopTHble yenoBust 3aBUCAT He TOJNBKO OT KJIMMATa, HO U OT Bpe-
MeHH roga. Ecau Menoss3oBaTh MIKany pesyJabTHPYIOUIMX TeMIIEPaTyp,
TO MOXHO PeKOMeHIOBaTh cheaywoluye 3nauedns PT, cooTeTcTByomue
sone KoMopTa: 15 1wxHbX palionoB CCCP nerom PT = 24°, aumoii
PT = 20,5° nnas yMepeHHbIX IUPOT U Cesepa JeroM PT = 22°, aumoit
PT = 19,5°.

Iockonbky npusegensie Beauunibl 3T u PT MoryT ObiTh Monyye-
HbI [IPU BeCbMa 3HAYUTE IbHBIX KoJeOaHUAX OTAEBHEIX METEOPOIOrHYEeC-
KHX ITapaMeTPOB, B TOM YUCJI€ U IPH TAKHX 3HAYeHHsIX 9THX IIapaMeTPOB,
KOTOpPblE caMH IO cefe MOTYT BbI3bIBATb HEITPHATHbIE ONIYIIEHHSA Y YeJI0-
BeKa, Ha HUX HAKJIa/blBAIOTCA HEKOTOPBIE OrpaHiyenust. Tak, CHHTaeTcs,
4TO 3HAYEeHHEe OTHOCUTEHHOH BJIAXXHOCTH BO3AyXa IJIH 30HbI kKoMdbopTa
JAOJDKHO HaXouThes B nnpegenax 30—-60%. Huakast OTHocUTeTbHaA BJIAX-
HOCTh (Yype3MepHas CYXOCTh BO3AYXa) YCHIMBAET HCIIAPeHHEe BJArH CO
CIM3UCTHIX 060104eK AbIXaTeNbHRIX TIYTel, YTO BLISHIBAET HENPHUSTHLIE
CyOBeKTHBHBlE OLIYIEHHS U YXYAIaeT (PHILTPAliHOHHEBIE CBOHCTBA CIIH-
3HCTOH 060/I0YKH BEPXHHX AbIXATEIbHBIX MyTeH 110 OTHOLIEHUI) K [TBLIN
¥ MHKpodaope. [1pH BricokoOi 0THOCHTENRHOH BIAXXHOCTH BO3ZYyXa Ha-
pyiaeTcs paaroo0MeH 4eslOBEKA C OKPYXKAIOIIEH Cpejoi; 3aMETHO yB-
NDKHAETCH OIEK/(A, YUTO MOKET BBI3BaTh HENIPHATHDBIE ONYLIeHMSL

B oTHolIeHNH IIOZBHAHOCTH BO3AYXa TAKKe ecTh orpaHuyenus. Co-
BepIIEHHO HENOABHAHLIM 3aCTOHHRIH BO3YX HeYIOBIETBOPHTEEH, TAK
Kak criocoOCTBYeT PasBUTHIO MHEPTHOCTH COCY/MCTBIX peakiuil Ha Tep-
MWYeCKye Pa3apakKHTeNH H 3aTPYAHSET UCTIAPEHHE BJiard ¢ IOBEPXHO-
CTH KOxH. B TakoMm BO3yXe YacTO BO3HMKaeT omyuieHHe obue mo-
NaBIEHHOCTH.

Bcem usBecTHO mpuATHOE OXNaxAalomee AeHCTRHE, HCIIKTHBAEMOE
4€10BEKOM Ha OTKPBITOM BO3JyXe Jake Torfa, koria GpusHuecKkue Npu-
OOpHI I0Ka3HIBAIOT NOJMHOE OTCYTCTBHUE €ro ABMXeHHs. IT0 00biacHseT-
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¢ HaTW4MeM TOKOB BO3/yXa, IOCTOAHHO IMPKYJAMUPYIOHIMX B aTMoche-
pe. TloaTOMy ¥ AJIs 3aKPBITHIX IOMEN[eHHH HeoOX0AUMO CTABUTDL Tpe-
6oBanHe O NOABMXHOCTH BO3/yXa, HE AOMYCKasi BMECTE C TEM IIPEBBI-
LIeHHA 3TOH NOJBIXKHOCTHIO OLIPe/IeICHHOTC Mpeena. TaKuM ImpefeacM
ABHIKEHHs BO3/IyXa, eClIH JIIDIN HAXOAATCA B TOKOE U He 3aHATHI HU3n-
yeckoi paboroil, cuutaetcsa ckopocts @ = 0,1+0,15 »/cex. Ecnu niogu
3aHATHL TAKEIBM (PU3HUECKVM TPYZOM M BHIHYXZEHB paboTaTh B yc-
JIOBMSX NOBBIIIEHHKX TeMIIEPATYp BO3LYHIHOM cpejibl, MOTYT OBITH Ha-
3HaueHbl 3HAYMTENbHO OOMBLIME CKOPOCTH ABHXeHUs Bosayxa. Hako-
Hell, A/ TOMEeHeHUH XUJBIX W TPeIHA3HAUYCHHNX JUIA LJIHTEABHOTO
1peGuiBaHus o€, HAXOAANIMXCA B OTHOCHTEIbHOM MOKO€, PEKOMEeH-
JyeTcsi OTPaHHYHBATh Pa3HOCTh MEXKIY TEMIIEPATYPOil BO3IyXa M Cpeji-
Heif TeMIIepaTypoii NOBePXHOCTel HAPYXKHBIX Orpask/ieHui H IPHHUMATh
ee He Oonee 56 °C.

Noasoas uror, cregyer ckasats. YTo B HacTos1Ee BPeMs HaMeTH-
JI0Ch jiasibHelHllee Pa3BHTHE 3TOr0 pasfena (PH3N0I0TO-THTHEHHIECKHX
UcC/eIOBAHMI HA OCHOBE NPUBIEYEHHUS METOZOB TeILIO(U3HNYECKOTO
ananau3a [33]. HoBblit noaxon no3Bonsier — ecav MMeoTest 00beKTHB-
HBI€ JaHHBIE 0 GU3HOTOTHYECKOM COCTOSTHHH OPraHu3Ma M CyGbeKTHB-
Has OIEHKA CAMOYYBCTBHS YEJIOBeKa — IPH ONpeesIeHHBIX COUEeTaHH-
AX METEOPOJIOTHUECKHX HAPAaMETPOB BO3AYXa, XapPAKTEPUIVIOMMNX OTBOJ
TeNa 0T IOBEPXHOCTH Tejia, HAXOMUTh Ha OCHOBE TeIo(pHINIeCKOro
pacyera pAA APYyTHX COuyeTaHMH 3THX 1apaMeTpoB ANA OTBeAeHUs TOro
e KO//H4ecTsa Tell/la. ITo 13eT BOIMOXKHOCTD CYI[ECTBEHHO COKPATHTH
o0beM uccae0BaHui 110 pa3paboTke HayuHO 0OOCHOBAHHBIX KOMILIEK-
CHHEIX METEOPOJIOTHYECKHUX TAPaMeTpPOB.

Hapsaay ¢ nMelomMMucs MeTOJaMH HOPMHPOBAaHHS Ha OCHOBE KOM-
NIeKCHBIX METEOPOJIOTHYeCKUX napaMeTpos, Takux Kak 3T, PAT, PT,
LI POKO IIPYMEHSIETCs MEHee COBepIIeH HbIi, HO Goee MPOCTOii MeTOR HOp-
MHPOBaHHs MeTeOPOJOTHYECKHX YCIOBHI BO3YLIHOM CPEIBl O OTAENL-
HBIM [apaMmeTpaM, HAPUMep 110 TEMIIEPAaTYPE HIIM [0 TeMITepaType H oT-
HOCUTeNbHOH BIaXHOCTH BO3AyXxa. EcTecTBenHo, YTO Tako# MeTOR
IIPHMEHMM B TEX CIYYasix, KOTAa OCTANbHBIE MAPAMETPHl (CKOPOCTb ABU-
JKEHMSA BO3yXa M TEMIIEPaTyphl IOBEPXHOCTEN OrpaxieHnit) COXpaHaoT
TIOCTOAHHBIE 3HAYEHHA HIIH H3MEHAIOTCS B HE3HAUMTENbHBIX IIpefenax.

Tak, nanpumep, 8 CHull 41-01-2003 gatorcs onTUMasbHble 3HAYEHHS
TEMIIEPATYPhI, OTHOCHTENLHOM BAGKHOCTH M CKOPOCTH ABMXKEHHS BO3MY-
Xa /151 paboueit 30Hbl Pa3IHYHBIX MPOU3BOACTBEHHEIX IIOMENIEHHH, a TaK-
e IIPUBOAATCSA METEOPOIOTHYECKHE TTApaMETPLI AN [TOMEIeHH 3AaHMi
H COOpPYXeHHH Pas/iHyHOTO HazHayeHHA

Kak ykaspiBaslock B Hayasie HacTosmero naparpada, K MeTeoposori-
4YeCKUM MapaMerpaM BO3AYUIHOH cpejibl PeAbsBAAIOTCS, KPOME CaHu-
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Tpebosanua K 803dyxy 3aKpumbix noMetenuti

TapHO-THI'MeHNYECKHX, TeXHOJIOrHyecKue TpeboBatus. Itu TpeboBaHUsA
yalile BCEro KacaloTCs TEMIIEPATYPhl U OTHOCUTEJIbHOMH BAAXKHOCTH BO3-
JlyXa U [I03TOMY HEPEAKO Ha3bIBAIOTCA TPeGOBAHUAMM K TeMIIEPATYPHO-
BJIAYKHOCTHBIM YCJIOBHSAM.

B niexax psijia npoH3BOACTB IOMKHBI COOMOAATHCH OTIPefeIEHHbIE TEM-
EPATYPHO-BJIAKHOCTHBIE YCI0BHA, 00ecIeYHBAIOIIHe Ka4eCTBEeHHOE TIPo-
TeKaHHEe TeXHONOMMYECKOro npoiiecca. Tak, B 11€XaX HEKOTOPBIX TeKCTH/Ib-
HbIX DPEANPUATHH He JOIYCKAeTCA CARMIKOM HH3KAS OTHOCHTENIbHAS
BJIAXHOCTb BO3/(YXa, TAK KaK OHa COcOOCTBYET 3/IeKTPHU3aIlMH BOJIOKOH,
MX B3aMMHOMY OTTajIKMBaHHIO M NPHUTATHBAHHIO, 4TO BeJeT K yXyxlle-
HHUI0 KavecTBa TKaHH. M3aMiuHe BricOKas BAa’KHOCTb BO3AYyX3a MOXET
1oBneYb 32 c0H0M CHIXKEHHE IPOYHOCTHU BOJIOKOH.

OnpeneleHHBIX TEMIIEPATYPHO-BAAKHOCTHHIX YCIOBHI TpebyeT npo-
H3BOJICTBO TOUHBIX ONITHYECKUX YCTPOKRCTB, IPH 3TOM KoJebanus 3Hade-
HUH TEMIIEPATYPbl ¥ BALKHOCTH AOJDKIE! OBITh MHHHMAJbHBDI,

Becbma skecTKHe TpeDOBaHHS NPeXbABIAIOTCA TAKKe M K YCIOBUAM
XpaHeHHsl Pa3/IM4yHOM TEXHUKH, 0cOOEHHO TaKOH YyBCTBHUTEIBHOM K BHe-
ITHHUM BO3AeMCTBHAM, KaK PaguoaeKTpOHHAs annaparypa. Cnezgyer mo-
MHHTB, YTO OT TE€MIIEPATYPHl 3aBHCHT CKOPOCTh CTAPEHHS MaTepHAJOB,
TIPUMEHSAEeMBbIX A1 €€ H3rOTOBJIeHHs. MeTanibl CTapeloT B MeHbllleH cTe-
TleHH MPH HU3KUX Temieparypax. [lia psAga CHHTeTHYECKTX MaTePHANIOB
1 Pe3HHBI CKOPOCTh CTAPEHYS PACTET IIPH IIOHMXKeHNH TeMITEpaTyphl. Bri-
COKasi OTHOCHTEJIbHAS BIAXKHOCTh BO3JYXa CNOCOOCTBYeT aTMOC(hepHOH
KODPO3UH, YXyAlaeT SJIeKTPOHIONAIMOHHBIE CBOHCTBA HIOAAIHOHHBIX
MaTepuanos. OyeHb HU3Kas OTHOCHTE IbHAS BJAKHOCTh MOXET BhI3BATh
HOTepIO CBA3aHHOH BJIard U3 MOJIEKY/1 MHOTHX CHHTETMUIECKHX MaTepHa-
JIOB, YTO HapylaeT UX GHU3MKO-XHMHYeCKHE CBoiicTBa. [ToaTomy omrH-
MaJibHble YCJIOBMS XPAHEHHs /IS AllapaTyphbl A0/DKHEI GLITH: TeMIepa-
Typa 20-25 °C, oTHocuTenbHas BraxkHocTb 60-80%.



I'nasa 3

KJACCHOHUKAIIMA CUCTEM BEHTHJISAIIMHA
U KOHAUIIMOHHUPOBAHHSA BO3AYXA

§ 3.1. OOmue nosoKeHusn

3anay, pellaeMsle ¢ IOMOIIBIO CHCTEM BeHTHAALMH M KOHAHIHOHUPO-
BaHMA BO3AyXa, 3aKkmoualorces (B camoit obmeit hopMyIMpOBKe) B CO-
31aHKH B IOMEHIEHUAX COOPYXEeHHH Pa3IMYHOro Ha3HauYeHHd TaKUX Na-
paMeTpOB BO3AYIIHON CPe/ibl, KOTOPbIE OBl YAOBIETBOPSAIH H3NOXEHHEIM
Bblllle TPeOOBAHMAM.

Mertoan H BO3MOXHOCTH PellleHus 3TUX 3a/1a4 Pa3MTUYHbI 715 CUCTEM
BEHTHJIAIMH W CHCTEM KOHAHIIHOHHPOBAHHA BO3yXa.

Ipu 06opyaoBaHiK COOPYXEHUS CHCTEMaMH BEHTHJISLMH pPelleHHe
yKa3aHHBIX 327134 B 0011ieM Ciydae JOCTUraeTcs IyTeM NOAayH B TOMenIe-
HMSA OIpefie/IEHHEIX, HAl/ICHHBIX PAacyeTOM KOJIMYECTB HaPY KHOTO BO3AY-
Xa ¥ yAajieHHs! MCIIOPYEHHOTO BO3/IyXa, HETOAHOTO [UTsl AajibHeHIero ue-
noab3oBanud. IlocTynaomuii B noMenene HapyXHbIH BO3AYX MOXET
NOABEPraThes 0OpaboTKe: OUMIIATLCSA OT IIBLIH, HATPEBAThCH 3HMOM, 0X-
JMAKAATHCA JIeTOM U T. . OHaKOo, KaK TIPaBIIIO, B CHCTEMAX BEHTHISAIHY
OXJIKJIEHHE BO3/IyXa He IeJIaeTcst, TOYHO TaK e, KaK He [eJIaeTCs Tero-
BJIAXHOCTHAs! 0D6paboTKa, NO3BOIAIONIAs CO3AaBATh CTPOTO ONPe/ie/IeHHEIE
TEMIIEPATYPHO-BJIAXKHOCTHIE TTAPaMeTphl 00pabaThIBAEMOro BO3AYXa.

B cucremMax KOHAMIIHOHHPOBAHUSA IPEAYCMaTPUBaeTCs GOMBLION KOM-
TJIEKC MPoileccoB 00paboTKH BO3AYXa, ¢ IOMOLIBIO KOTOPBIX MOTYT ObITh
YZIOBJIETBOPEHB! CAMBIE BHICOKHME U Pa3HOoOGpa3Hbie TpebOBaHHs K napa-
MEeTPaM BO3AYIIHOH cpe/bl 3aKphIThX oMemnenuid. [Ipn atom cocrosnne
BO3/JYIIHOI CPeIbl MOMEIIEHHS 1IePeCcTaeT ObITh 3aBHCHMBIM OT IapaMeT-
poB HapyxHoro (aTMocgrepHora) Bo3ayxa. IloaToMy B cucTeMax KOHAU-
LMOHHPOBAHKSA HIKMPOKO NPHMEHAIOTCA TaKMe CI0XHBbIE H Z0POrocTos-
II{{e NIPONECChl TEMIOBAAKHOCTHOH 06paboTKu BO3/TyXa, KaK OXIaXkK/Ien e,
COIIPOBOXIaeMoe OcyIIJKOﬁ, 4YTO ZOCTUHrAETCA 06]:\1‘{H0 C MOMOIIBbIO XOJI0-
AV/IBHBIX YCTAHOBOK. /718 CO3/aHMA 3ajaHHBIX ITaPaMeTPOB BO3AyXa B
TNOMELIEeHNHAX MTHPOKO HCTONb3yeTca Kak 104a4a HapyXHOro Bo3gyXa,
cTienuanbHBIM 06pa3oM NPHIOTOBIEHHOrO, Tak ¥ 06paboTka Bo3AyXa,
HaXOAsmerocs B noMewenusax. B cucreMax KOHAMLMOHHDOBAHHUA BO3-
Jyxa BCerfia NPeRyCMaTpHBaeTCs aBTOMaTHYECKOE PeryIHpoBaHue AJd
MOAIEPKAHHA 3aJaHHBIX IAPAMETPOB BO3AYIIHOH Cpeibl.
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Kraccuurayun cucmeM eenmuasiuyu 4 KOROULUOHUPOSAHUA 8030YXa

CJ'IE!ﬂyET 3aMETHTh, YTO MOHTAXK U SKCHJIyaTaLIHH CHCTeMbl BEHTHIIA-
1IHH, 06068HHO CHCTEMDBI KOHI{HHHOHHDOB&H]‘IS{ BO3/yXxa, HepeaxKo CBsA3a-
HBI C HanaTOﬁ JHAYHTENBHBIX CPEACTB. ﬂOETOMy Inpexe 4eM IIPUHATD
pelente 06 yCTPOHCTBE 3THX CHCTEM B TOM UITH HHOM COOPY>XEHUH, HY K~
HO O4YeHb I‘JIY6OKO H3Y4YHUTb BO3MOMKHOCTH, IMO3BOJAIONIHE HIH COBCEM
0601';1T]/IC1:| 663 BEHTHJIALIHH X KOHIAWIIHOHHPOBAHWUA BO31YyXa, HJIH 3HaYH-
TeJIbHO COKpPaTHTh 06’beMbI ITHX CUCTEM H MOIMHOCTH YCTaHOBJIEHHOI'O B
Hux obopynoBaHHs.

Hepe‘-lHCJI}IM HEKOTOPBIE BaXKHeHIIHe MEDPOITDHATHSA, KOTOPBIE Aai0T
BO3MOXHOCTb CYLIECTBEHHO COKPATHTb OOBEMBI CHCTEM BEHTHJIANMY U
KOHAMIMOHHPOBAHHS BO3/yXa ¥ 00J€rYanT pelienne OCHOBHBIX 3ajaY,
CTOSUIMX TIepe/l HUMH.

1. Ilpumenense TeXHOIOFHYECKHX NIPOLIECCOB, IIPH KOTOPBIX B BO3AYX
IIOMENIEHHA HE BBIJENAETCA Bp&}IHOCTeﬁ WJIH UX BbIJIeJIEHUE CBEIEHO K
MUHMMYMY.

2. YcTpoRCTBO st BhiAETAIONIEr0 BPEAHOCTH 060pYIOBaHHS repMe-
TH3HPOBaHHBIX YKPHITHH € 11€JIb10 HEJONYIEHHS PacIIpOCTPaHeHHs BhI-
[eJSIoIENRCH BPEAHOCTH B 00beMe TOMENIEHH.

3. IpaBubHbI BBIOOP CTPOUTENBHBIX { OrPaXAIOIIMX ) KOHCTPYKL{HA.
OTH YaCTH 343HHH H COOPY>XeHHH JOJIKHbI 6BITH TAKMMM, 4TOOB! BITHA-
HHE HapyXHOH CPeibl He 3aTPYAHSNO, a 00Neryano pemeHne BeHTHI-
ITHOHHBIX 331a4. Tak, HanpyMep, B XKapKOM KJIHMaTe HeTb3s PEKOMEHAO-
BaTh IPOEKTHPOBaHUE 3aHUI ¢ 60IBIIMMH NIOIAASMHU OCTEKICHHS, TAK
KaK TaKoe 0CTeKIeHME CocOOCTBY eT MOCTYTIIEHHIO M3THITHHX KOTHYECTB
Tela HHCOMSLMH.

B oTnenke noaseMHbIX COOpY)eH Ui He0GX0THMO IPeAYCMaTPHBATh
COBEpIIEHHYIO [HPO- U [TAPOU30IALHIO, IPEnsTCTBYIOMYK IIPOHUK-
HOBEHHIO BJIard U3 OKPYXAIOHIero rpyHTa. 310 0OBACHAETCA TEM, 4TO
CO3/iaHKe TeMIIePATYPHO-BAAXHOCTHOrO PpeXKKMa B YCIOBUAX, Korja B
BO3/iyX IIGMENIEHUI COOpYXKeHHH MoCTymaeT rpyHTOBas BJara, ypes-
BBIYAHHO yCA0KHAETCS, IKOHOMUYECKH BBIFOJHEE MTPOU3BOAUTL [0
HOJIHUTeIbHbIEe KAIIHTAAbHEIE 3aTPATHI, CBA3aHHBIE C YCTPONCTBOM BB~
COKOKayeCTBeHHOI1 H30JIAIHH, YeM PacXo0BaTh 0IblIHE CPEeACTBA Ha
CHCTEMBI BEHTUJALUHH U KOHTHITHOHHPOBAHHSA Boa,z(yxa, KOTOopbie, BO~
MEPBHIX, JOKHB! ObITH PACCYHTAHEL HA MOLJIOLIEHHE BhIAEAAOIMUXCH
KOJIHYECTB BJATH W, BO-BTOPBIX, IOAHBI 3KCIIyaTHPOBAThes Oes me-
PEPBIBOB.

4. PaHOHANBHOE apXHTEKTYPHO-ILIAHHPOBOUTHOE PellleHHE CTPOH-
TeALHOM YacTH 3ZaHUH M COOPYXeHHH, nenecoofpa3Has KOMIOHOBKA
nomenienui obwekra. IIpH pelieHHH 3THX BOIIPOCOB CAeayeT yYHTHI-
BaTh BO3MOXHOCTH HCIIO/Ib30BAaHUA JIJISI BEHTHJIHPOBAHUS IIPOM3BOJ-
CTBEHHBIX ITOMEEHMII TAKUX eCTeCTBEHHLIX ciJl, Kak BeTep. [Tomemnre-
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HHHA, "rpe6y]0mne AJIA BEHTHJIALWHA HaH6OJIbI[IHX KOJIUYECTB BO3AYyX4d, HE
JOJAHBL paCHOJIaI‘aTbCH JanekKo OT MecT And 33.601)3 u Bhl6])OCB. BO31yXxa,
yT0o6BI HE BO3HMKAIO HEOOXOAMMOCTH YCTPaHBATb NPOTSKEHHbIE BO3XY-
xoBonkl. JloMerienns, B KOTOPEIX pasMeleHO OOOPYIOBAHHE, BRIIEISIO
mee O0JBIIOE KOMTHYECTBO BPeAHOCTEH («IPA3HBIe» [TOMEMEHHA), JOTK-
Hbl OTAEAATHCA OT IIOMELIEHUH, UMeIIHX HeOoMbLINe BhIZEACHHA
BpefiHocTeH («UHCTHIX» TOMENIEHHH ), H30JHPYIOLHMHU N1€PeropoaKaMu
JJIA [1peIOTBPAIIEHHS paclipoCTPaHeHHA BpeaHoCTel B 60bIIMX obbemax.

EcTecTBEHHO, YTO B KaXK/A0M KOHKPETHOM CJ1y4ae MOTyT OLITh Hakjie-
HBI ¥ IPyTHe c1Iocobbl, 0bmerdaoniie BHINOIHEHHE 3224 CHCTEMAMH BEH-
THIAIMHY ¥ KOHAWITHOHUPOBAHHSA BO3AYXa WK CHOCOOCTBYIOIHE COKpa-
meHuio 06beMOB ITUX CHCTEM.

Hanboaee uenecoobpazHoe pelleH e, KaK NIPaBUIIo, MOXET ObITh Haji-
IEHO TOJBKO B PE3YIbTaTe COBMECTHOH paboThl HHMeHepOoB psza cllely-
ansHocreit. KpoMe yyacTHA ciemHa HMCcTOB 110 BEHTHASAIHE U KOHIHIIHO-
HUPOBAaHMIO BO3ZYXa, 0OBIYHO HeOOXOZMMO y4acTHE TEXHOJIOTOB H
crpouteneil. OT nepBbIX 3aBUCHT BEIGOP 060PY/I0BaHMs, €10 PAllHOHAIb-
Hasi KOMIIOHOBKA W PasMelleHHe, OT BTOPbIX — uesiecoobpaaHbie KOHCT-
PYKTHBHO-CTPOHTE/IbHbIE H aPXUTEKTYPHO-TLIAHMPOBOUHLE PellleHHs
obbexTa.

§ 3.2. Kuaccudukanusa cucTeM BEHTHIAIHK

CucTeMb] BEHTHIIALHH MOTYT OBITh KJacCH(HIMPOBAHBI 10 CJIE/IYIOMAM
OCHOBHHIM IIPH3HAKAM!

a) no cnocody nobyXIeHHs [BHKEHUs BO3AYXa — CHCTEMBI C ecTe-
CTBEHHBIM HOﬁy)KﬂeHHEM, WJIH CHCTEMBI €eCTeCTBEHHOH BEHTHJIALHNH, U
CHCTEMBI C HCKYCCTBEHHBIM MOOYXAeHHeM (Ualie BCEro MEXaHHYeCKHM ),
UM CHCTEMBI MEXaHMYECKOH BEHTHIIALWY;

6) no cnocoby cHabkeHMs MOMELIEHHIH BO3AYXOM — CHCTEMBI, Yepes
KOTOpEIE B IOMENIEHUA MOAAETCA BO3AYX, HIIM CUCTEMBL PUTOYHOM BEH-
TUAANMM (IIPHTOYHBIE CHCTEMBI), U CHCTEMBI, € IOMOTIBI0 KOTOPRIX BO3-
AYX yAanfercd M3 NOMeNIeHHH, HiIH CHCTEME! BHITSXKHOW BEHTHJIAIHH
(BBITSIKHBIE CHCTEMBI);

B) 110 METOAY OPraHU3aI[MH BEHTHJIAIMH TIOMEIIEHHA — CHCTEMEL, Jei-
CTBHE KOTOPBIX PACHPOCTPAHAETCSA Ha 4acTh 00beMa MmoMemenus, Win
MECTHBIE CUCTEMHI, H CUCTEMBI, IeHCTBHE KOTOPHIX PacIIpOCTPaHsAeTcs Ha
Bech 00beM nomemmenns, HiH ofimeobMeHHbIE CHCTEMEL

B ¢BO1O ouepens KakAasa U3 3TUX CHCTEM MOXET MMETh PA3HOBH/AHOCTH.

PaccMOTPHUM OCHOBHBIE 0COOEHHOCTH CUCTEM BEHTHISALWH, OTHECEH-
HbIX K Ppa3/IM4HBIM TPYTIIaM B COOTBETCTBHH C NMPHBEIeHHBIMW NPUHIIM-
NaMH KJIACCU(DHKAIIMH.
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CucmeMbi €CTNECMBEHHOU U MEXAHUNECKO BENMURAUUY

B cucTeMax ecTecTBeHHOH BEHTHIIIIIHH BeHTUAMPOBaHHe NMOMENICHH I
NPOU3BOAAMTCS MO/ AeHCTBHEM ecTeCTBeHHBIX cui. K upciy ux oTHOCAT-
cs TeNJAOBOH (MM rPaBUTALMOIIBIN) U BeTpoBo# Hanopsl. [lox Temno-
BBIM HATIOPOM TIOHHMAETCA TC AaBJIeHWE, KOTOIJOE BO3HHKaeT BCleICTBHe
pasHOCTH MIOTHOCTEH (WIH oHbeMHbIX BECOB) BO3/lyXa, MMEIOIIEro pas-
HyIO TeMIepaTypy.

BenruuHa rpaBUTAMOHHOTO HAIIOpPa CHCTEM BEHTHIAIIMM HAXOJWT-
cH TaK Xe, KaK ¥ TPaBUTALIMOHHBIX CHCTEM OTOIIEHHUS, T. €. [10 PA3HOCTH
BeCOB cTo00B BO3/lyXa HapyXHOro (TeMIepaTypa t, M 06beMHBII Bec 7,)
¥ yAAISEMOTO U3 MoMetnelins (TemIleparypa £, m 06beMHBIi Bec v,).

Beauuuiia rpaBuTanMolioro Hanopa H, paaauyia 17s noMeneHus,
pacnoﬁoxcemmx Ha pa3HbIX aTaxkax:

Hi=h(y,~7.) (3.1)

rjae h?. — pacCTosAHHE OT IIeHTPA BeHTHAAIIMOHHOrC OTBEPCTHA B IIOMelle-
HHK A0 TEHTPA BOBILyXOBbIHyCKHDI‘O OTBEPCTHA, M.

BerT POBBIM HdAdNDOPOM HA3bIBAETCA AdBJACHHUE, OKa3bIBAEMOE
BETPOM Ha IOBEPXHOCTY PA3NHMYHBIX MPEIAMETOB (B TOM YKCIE H CTPOH-
TEJIbHBIX KOHCTPYKIMK). BenvuuHa BeTpoBoro Hanopa H OTCUMTBIBAET-
cs1 0T HapOMETPHYECKOTO JABTEeHMS M HAXOANUTCS H3 BHIPDAXKEHHA

2
H, =k % ; (32)

rae &, — ko3PUIHeHT, MOKA3bHIBAIOWMHA, KAKasa YacTh KMHETHYEC-
KO¥i 9HEPTUM BeTPa NepexoAuT B IOTEHIMAIBHYIO; K, MOXKET 6bITh 60.1b-
1e HyJiA (+), M TOT/1a BO3HHKAET JdB/eH e 6odibllie atMocdepHoro, 1 MeHL-
ie HyJs (-), Toraa HaOJoAaeTcs pa3pexeHHue;

y — o6beMHBIH Bec ABHMKYIIErOCs Boaayxa, kI /m3;

@ — CKOPOCTh BETpa, M/Cex;

g - yckopelie cBOOOAHOTO MajieHus, M/ cex?.

Bo3ziyx, NoCTyNAWOIIMI B IOMEILEHHS WK yIAASeMblil U3 HHX, B CHC-
TeMax ecTeCTBeHHOMH BEHTHAAIIMH MOKET Nepe/iBUraThCA 110 Cllenraib-
HbIM KaHa/aM-BO3IyX0BOIaM (B 3TOM ClIyYae CHCTEMBbI Ha3bIBAIOTCA Ka-
HAJIBHBIMH).

B cucreMe ecTeCTBeHHOM BeHTHISALMM TIOMeIeHHH, PACTIONI0XKEHHBIX
B PA3HBIX ATKAX 5-3TAKHOTO 7IoMa (puc. 3.1), BeHTUIMPOBAHUE TIPOU3-
BOAMTCA Gaaroiapa yAajeHHIO U3 TIOMellleHHii BO3/lyXa Yepe3 BeHTHJis-
LUHOHHBIE KAHAJIBI, TPONOXKEHHBIE B CTEHE.
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Puc. 3.1. CxeMa ecTecTBeHHOH BEHTHAANHH NOMEILEHHI 5-3TAXKHOrO JoMa
NOJX AEHCTBHEM TEILIOBOro Hallopa:

1 - BHITAXHOE OTBEPCTHE; 2 — BEPTHKAMBHEN kaHa!; 3 — cOOPHBI KaHal;
4 — BLITAXHAA W1AXTa; 5 — gedaekTop

B cucreme ecTecTBeHHOH BeHTHJIAIIMH TTPOU3BOACTBEHHOIO 3[JaHHA
(puc. 3.2) ucrnosnbayercs BeTpoBoii Hanop. Betep obaysaer crieuuaibHoe
YCTPOIHCTBO — JlethIeKTOP, MO3BOIAIOIEE CO3AABATH PasperxeHHe PH 10~
6pix Hanpasenusax setpa. K oTBEPCTHIO fIedeKTopa IPUCoeHHeHa CeTh
BO3/LYXOBO/IOB, YePe3 KOTOPYIO M3 PasiHyYHbIX TOYEK NIPOHABOACTBEHHOTO
noMeinelnd yiansgercs BO31YX, CO}'[E]J}KaH[Hﬁ Te WK HHbIE BpPEAHOCTH.
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Puc. 3.2. Cxema ecTeCTBeHHOMH BEHTHAAMH TIPOM3BOACTBEHHOIO 31aHUA
o/l AetficTBHEM BETPOBOIO HAMODA:

1 — BHITSKHOE OTBEDCTHE; 2 — Bo3AyXoBoL; 3 — aednekTop

Paauyc gelicTBua (110 TOPH3OHTAIM) KAHAJIBHBIX CUCTEM OTpaHM4eH
13-32 HeGONBIIHX BeTHIMH AEHCTRYIOIUX HanmopoB, QOGLYHO OH He mpe-

BolmaeT 20-25 M.

B 6eckaHanbHBIX CHUCTEMAX BO3/LYXOBOAH OTCYTCTBYIOT M BO3AYX BXO-
JIUT B NICMEIIEHUS MM YXOJUT H3 HUX Yepe3 CHelHAIbHbIE OTBEDCTHA B
CTPOMTENILHBIX OTPAXKACHUAX. Taky10 CHCTEMY eCTecTBeHHOH BEHTHAAIIM
Ha3bIBAIOT adpaueii. Aapars IHPOKO NPHMEHSETCA /1 BEHTIIALMM IPO-
H3BOZCTBEHHBIX 3/IaHu# ¢ HOMBIIMMH H3GHITOYHBIMH TEILIOBBIIETEHUSIMH.

Cxema aspalyu oHOTIPOAETHOTO IPOH3BOICTBEHHOTO 3AAHMS 1107 IeH-

St

-+ -

b£2 £ F2 452 450 £a £2 €l

Puc. 3.3, Cxema aspanuu oaHonpo-
AETHOrO NPOH3BOACTBEHHOTO 3AaHHA
oA, AeficTBHEM TenJIoBOro Hanopa

CTBHEM TEIUIOBOTO Halopa npe-
cTaBieHa Ha puc. 3.3. Kak Gsimo
yKa3aHo, TellJIOBOM HAMop pas-
JHYeH 115 OTBepPCTHH, pacnoJio-
HEHHBIX HA pa3HBIX OTMeTKaX.
IloatoMy B BepXHHMX OTBEPCTHAX
CO37AeTCA AABjieHHe HUXKe aTMO-
cepHOTO, 3 B HHIKHHMX — BBIIE AT-
MOcthepHOro, B pe3yJsibTaTe 4yero
MOXET OCYIECTBAATLCH CXeMa
ABHXKEHHS BO3/lyXa, H3006paxel-
Hasi Ha pucyiike. C IoMomipio aspa-
MM TIPY HCTIOAb30BAHHW BETPOBO-
IO Haropa MoXeT ObiTh pellieHa H
60.iee c10xHas 3aa4a, HATIPUMED
BEHTH/IMPOBaHHE MHOTOTIPOJIETHO-
TO TIPOM3BROACTBEHHOTO 3ZaHHS,
KaK 3T0 MMOKa3aHO Ha pHc. 3.4.
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Puc. 3.4. CxeMa aspallHi MHOTOITPOJIETHOTO ITPOM3BOICTBEHHOID 31aHUA

B OTJAHYHE OT CACTEM ECTBCTBEHHOFE BeHTHJIALIHH, B CHCTEMAX MEXa-
HMYECKOH BEHTHIIALMH /18 TePelIBHXKeH IS BO3/1yXa HCNOMb3YIOTCS Clie-
LHanbHBIE MANIHHB, HA3BIBAEMBIE BEHTHJAATODAMAM.

CHCcTeMBl MEXaHHYECKOH BEHTH/IALMY TAKXKE MOTYT OBITh KaHAIbHHI-
Mu H GeckaHaibHBIMH. Yalte BCero MPHMeHAIOTCA KAHAJIBHLIC CHCTEMBI,
Pajuyc TeHCTBHS CHCTEM MEXaHUYECKOH BEHTH/ISLIMH MOXET ObITh BEChH-
Ma Gonpiium. OH 3aBMCHT OT BETMUMHEI IAB/ICHHS, CO3/1aBAEMOT0 BEHTH-
NATOPOM. VI3BECTHBI CHCTEMB, B KOTOPBIX PACCTOSHUA OT BEHTHAATOPA
(06BIYHO IEeHTPOGEXKHOTO) N0 Hanbolee YAANTEHHBIX TOYEK CeTH BO3ZY-
XOBOJIOB COCTABJAIOT COTHY MeTPoB. O/IHAKO MPUMeHsIoTes U GecKaHaIb-
Hble cCHCTeMbl, HCTIOB3YIONIHMe, KAK NPABMJIO, IS Tlepe/BUXeHUsI BO3AY-
Xa OCEBBIE BEHTHIATOPHI.

CxeMbl CHCTEM MEXAHHMYECKOH BEHTH/AIMH, MMEIOMIMX Pa3BeTBAeH-
HYI0 CeTb BO3/IyXOBO/IOB, Hao0OpaxeHsl Ha pHC. 3.5 1 3.6. CxeMa cHCTEMBI
6e3 ceTd Bo3AYX0BOAOB (BeckaHa/ibHasd) NOKa3aHa Ha pic. 3.7.

Puc. 3.5. CxeMa cucTeMbl IPUTOUHON MEXaHMYeCKOH BeHTUIAIHMH
c paﬂBeTBﬂeHHOﬁ CETbIO BO3AYXOBOAORB!

1 — Boaayxo3abop; 2 — Bosnyx0BOabL; 3 — NPHTOUHOE OTBEPCTHE; 4 — BEHTHAATOP
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Puc. 3.6. Cxema cUCTeMBl BHTSKHON MEXAaHHYECKOH BEHTUAAIUH
(o] pa.SBeTBJIEHHOﬁ CETbIO BO3AYXOBOLOB.

7 - BO3ZYXOBHIGPOCHOE YCTPOHCTBO; 2 — BO3lyXOBOAR];
3 - BHITHXKHOE OTRBEPCTHE; 4 — BCHTHJIATOD

Puc. 3.7. Cxema MexaHH4YecKol GeckaHANbLHON BeHTHIIAL U
1 - Boanyxo3afhop; 2 — BEHTHAATOP; 3 — MPHTOUHKIT MATPyOOK

CucmeMot RPUMOUNOL U BBIMAHCHOU BEHMUTAULL

Iomenenns MoryT GpITh 000PYAOBAHBI TOJBKO CHCTEMAMH TIPUTOY-
Hoit peHTHAsANMHA (pHC. 3.5). B aThx cayyasx B moMemenus opraluao-
BAHHBIM TIyTeM TI0JlaeTcs oNpeeieHHoe PACYeTOM KOTHYeCTBO BO3/AyXa.
YnaneHue Bo3gyxa MOXKeET NMPOHCXOAUTh HEOPraHH30BAHHO Yepes
HEIUIOTHOCTH B CTPOUTE ILHBIX OTPAXKACHUSX WM Yepe3 CTeLHAIBHO Ye-
TpauBaeMple JUISA 3TOM LeIH OTBepCTusi. EcTecTBeH o, YTO B YCTAHOBUR-
UIeMCsl COCTOSAHHM KOJTMUECTBO NMPHTOYHOTO BO3/yXa BCErAa PABHO KO-
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JHYeCTBY YAAIseMOTo BO3/lyXa He3aBHCHMO OT cyMMapHOH nuowand
HEMJIOTHOCTEH MU OTBEPCTHIT B CTPOHTENBHBIX OrpamIeHHsAX,
CyMMapHas wiolaab HEMIOTHOCTEH OrpaXKAeHHH BAMAET Ha BeJHYH-
Hy JaBileHHs BO3yXa B oMemmeHu . IIpy aToM cyecTByeT 3aBHCHMMOCTb,
nioJiyyaemasi 110 M3BeCTHOM M3 THAPOasPOMEXaHUKH (PopMyJie HCTeYeH s
AHAKOCTH yepe3s oTBepcTHe. Ha ocHoBanu# 3T0i 3aBUCHMOCTH AaBiie-
HHe Bo3ayxa (Ap B kI/M*) B MOMeIeHWH U YacoBoe KOJIMYECTBO Moja-
saemoro Bosnyxa (G B k[ /uac) cazaibl cienyommm ofpasom:

2

G 1, (33)

p=—F pP
3600 3 u;F;
1

TNie E — IJIOWAZb TOH MJIM HHOMN HEIIOTHOCTH, M2

1. — kK0apULIHEHT PACX0/Ia TPH NIPOXOK/IEHHY BO3/yXa Yepes HEIUIOTHOCTD.

Jng 06bp1YHOTC B CTPOUTENBHBIX OTPaK/IEHUSX THNA HEIIZIOTHOCTEH B
BHUjle 1eJielf, 3a30POB H T. Jl. MOXeT OLITh MPHHATA CPejiHss BEeIHYMHA
KkoahduiEMeHTa pacxoa, paBHas K, = 0,7.

Ecau xoanyecTBo Boanyxa L BupaxeHo v #*/yac, To falHas 3aBHCH-
MOCTB IpHOOpeTaeT BHA

2

o PN C—. (3.4)

n 2
3600, 9 F; &
1

Ecau Bo3nyx U3 nOMEeIeHUs yaaaseTcs Yepe3 CelHalbHo YCTPan-
BaeMLle 0TBEPCTHs, TO XxapakTep aasucuMocTell (3.3) u (3.4) He MeHs-
erca. Hepenko 3Tu oTBepeTHs 060pyAYIOTCS 0COGHIMH KJIATIAHAMH, HO-
CANMMH Ha3BaHMe KIanaHoB u3b6piTounoro nasnenus (KU /dnr).

Ha puc. 3.8 noka3saHa cxema ycTpoicTBa TAKOTO KJIallaHa, M3 KOTOPoii
BH/IHO, YTO YCHJIUS, HeOOXOANMbIe /Il OTKPHITHA KalaHa, 3aBUCAT OT
NOJ0KeHUs! TIPOTHBOBeca. 3TO mo3soseT ¢ nomoupio KM/os perynn-
POBaTh AaBieHHe B IOMEIEHNH (Ap), 4TO UCIIOAB3YETCS IS TepeTeka-
HMS BO3yXa M3 0JHOIO MoMemieHus B gpyroe (puc. 3.9). Jug aroii xe
e, kpome KH/loB, MoryT 65ITh mpuMeHeHb v APYTHE YCTPOICTBA.

CrcteMaMH NpUTOYHO# BeHTUASIIMK 060PYAYIOTCA HaubOsIee «4HC-
Thie» MOMETIEHHS, TAK KaK COTIACHO pHC. 3.9 BO3MYX ABMXKETCH M3 ITHUX
TIOMEIeH 1, a He HaoHopoT.
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Puc. 3.8. Knanau nabuiToyHoro aaBiaeHus:

4 — B 3aKDHITOM HOJICKEHHH; 6 — B OTKPHITOM NOJIOKEHHH:
1 — xopnyc; 2 — Tapeny; 3 — perdar; 4 — CTONOpPHOE YCTPOHCTBO;
5 — nepememacinuitcs rpya

B cayyae 060pyaoBaHMs IOMEIEHHI TOJABKO CHCTEMAMH BBITSKHOM
BeHTHANHH (pHc. 3.6) OpraHM30BaHHO NPOUIBOLMTCA yAATEHHE BO3Y-
Xa 13 nometieHuil. IIPHTOK OCYINECTRAAETCA HEOPTaHU3OBAHHO JHO0
yepes HeNJIOTHOCTH B CTPOMTEABHBIX OTPAKIEHHSX, JUOO Yepes Crenu-
aJbHO ycTpauBaeMble 15T 9TOH LieiM OTBepCTHA. B oT/iume oT paceMor-
PeHHBIX Bblllle CHCTEM TIPUTOYHOMN BEHTHJISALHMH, B MOMEIEHHUAX, UMEIO-
I{HX JIMIIIL CUCTEMY BHTS/KHOH BEHTHISIHHY, JaBJICHHE YCTAHABIMBACTCS
HWXKe aTMochepHoOro (MM HHXKe, YeM B COCETHUX NOMelneHusax ). Benu-
YuHa paspexeHnsn (1o 0THOIMEHUIO K ATMOCGEPHOMY AABACHHIO ) MOXKET
6bITh OMpenenena o TeM xke dopmyaam (3.3) u (3.4).

[Ipu oGopynoBaluK MOMeIeHMi TOABKO CHCTEMOH BLITSXHON BEHTH-
JISIIHH MOXET OBITh, TAK K€ KaK M B CJIyJae IPHTOYHON BEHTHISAIHH, MC-
1I0/Ib30BaHO TIepeTeKaHue Bo3yxa. U Torza B noMemenue, NpucoeaHer-
HOE K CHMCTEME BBITSXHON BEHTHIALMYM, OYAET MOCTYNATh BO3/NYX M3
COCEZIHETO MOMEIEHHSL. STUM MCKIIOYAETCS WM 3aTPYAHACTCH ABHKEHHE
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Puc. 3.9. Cxema npUTOYHON BeHTUAALHH MOMEIEHHH C MPUMeHeHHEM
KJIANauoB H3ObITOUYHOIO JaBAEHHA:

1 — NMPUTOYHBIA BOAAYXOBOA; 2 — BLITSKHOH BO3AYXOBOZK;
3 — knaman HaOBLITOYHOrO AaBJIEHUS

BO3/lyxa B 06paTHOM HanpasiieHuH. [109TOMY CHCTEMAaMH BBITSKHOM BEH-
THSILH 000PYAYIOTCSA HAMBOMEE «TPA3HEIE» TIOMEEHUS, KOT/Ia HAJIO Ipe-
JAOTBPATHTB PACITIPOCTPAHEHHE H3 HUX BO3/[yXa B COCeIHHE TTIOMENCHHA.
TomeuieH st MOTYT GBITh 060DYI0BAHBI CHCTEMAMH IIPUTOYHO# H BbI-
TskHON BeHTHAIMHU (prc. 3.10). B atux ciyyasax B noMemeHusx Takxke
MOJKET yCTaHaBJIHBaTbCH NOBbINIEHHOE UK TTIOHHXEeHHOe NaBJjeHHe BO3-
Ayxa cornacho 3aBucumMocTsim (3.3) u (3.4). EctecTBeHHO, 4TO B 3TH ¢op-
MyJisl BMeCTO G # L HaZo MOCTaBHTh PA3HOCTh KOJIMYECTB [0ABaeMOT0 U
yAa1AeMOro Bo3AyXa (Pa3HOCTs MeXAY MPHTOKOM H BHTSKKOH). Ecnu
HabmoaeTCs MpeBbIllleHHe TPUTOKA Hayl BHITSKKOMH, YKasaHHast pa3HoCTb
MMeeT 3HaK III0C, ¥ Ha000poT. 3HaKy IJI0C COOTBETCTBYET NPEeBbIILEHHE
nasnexus (Ap > 0), a 3HaKy MUHYC — noHuwxeHue nasnenus (Ap < 0) no
CpaBHeHHIO C aTMOC(EPHBIM HIIH C aBAeHHEM B COCe/IHHX NOMeIe HHAX.

Puc. 3.10. Cxema 061meobMeHHOM MeXaHUYECKOH BeHTUISIHH
NPOMABOACTBEHHOIO 3[aHus
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Mecmubie u 001e00MENHbIE CUCTIEMbL BEHMUNAUMU

MECTHbTC CHCTEMBI BEHTH/IAITHH MOTYT 6bITb TIPUTOYHBIMH H BbITAMHBI-
mu. IlocaeHHe No/yYnIH BeCbMa LIHPOKOE PACpocTpaHeHue B MPOn3-
BOZICTBEHHBIX TTOMENIeHMAX, TAK KaK MO3BOJIAIOT pelllaTh 33ayYy CO3/1a-
HUS 3aaHHHX VCJI0BHE BO3NYUIHOH cpefipl HauGolee IKOHOMHYHBIM
1yreM. MeCTHbIe BBITSKHBIE CHCTEMBI BEHTHIISILIMH, MM MeCTHbIE OTCO-
cbl, IPpeIHa3HAYEHBl [ YIaBIHBAIHS BBLIEIAIONUXCA BPeAHOCTElH B
MecTe Mx 06pazoBaiuA. ITUM TPeA0TBPANIAETCS PACIPOCTPpaHeH e BPE-
HOCTel BO BeceM oOBeMe TOMENEHHS.

MecTHble IPUTOYHBIE CUCTEMBI BEHTHISLUH OCYHIECTBASIOT MOAAYY
BO3J/lyXa B olpe/ieieHHY0 30HY [oMelnieHHs (4arie Bcero Ha paGouee Mec-
TO, a MHHOT/IA B MECTO, OTBe/leHHOe /17151 oTAbIXA). B 30He fielicTBMsA moaBa-
€MOro BO34yXd CO3Ja0TCA YCI0BHA, OTIHYAIONHECA OT yCJIOBHﬁ BO BCeM
ofbeMe oMeneHHst ¥ Y/I0BAETBOPAIOIAE TOCTABTIEeHHBIM TPeGOBaHUSIM.

Ilpu xoHCTpyKTHBHOM 0thOPM/ICHHH MECTHBIX BHITAXHBIX H IPHTOY-
HbIX CHCTeM BeHTHASAIIHUH HeOﬁXOﬂHMO YYHUTBIBATD aapOHHHaanectme
CBOMCTBA TOHM 30HBI ABHXYUIETOCA BO3/YX4d, KOTODpas HCHOC])BHCTBEHHO
TIPUMBIKAET K BCACBIBAMONIEMY M HATHETATEAbHOMY (IIPHTOMHOMY ) OTBep-
CTHIO. DTH 30HbI HOCAT COOTBET-

CTBEHHO Ha3BaHUA B CaC bl B a- = Wl
B "
I0Herc 1 TPpUTOYHOTO /\ (d
¢ axena. Kak uasecTHo us X S
Kypca aspolHHAMHKH, CBOHCTBA
TOTO ¥ APYTOTO PE3KO OTHHYHBI. - 3 DX

CrpyKrypa BCachIBAIOIErO
dakena cxeMaTHYECKH H306pa- . if \
skeHa Ha puc. 3.11. V3 prcyHka e | .F_lg
BHIHO, YTO CKOPOCTH JBHXKEHHS
BO3AyXa B 30He 3TOrO (paxena ;&
Becbma BGpicTpo satyxatooT. Ha
PACCTOAHHHM OT IVIOCKOCTH ceve- '\’(/S.»v 5
HHA KpyIJIOro 0TBEPCTHSA, paB- N Y
HOM OIHOMY /IHAMETPY, CKOPOCTh v4 \

'

¥
b,

]

/‘
T

-

BO37lyxa MeHbile 0,1 BeAHYHHDL
CKODOCTH B HAYa/IbHOM CEYEHUH. 7w

Ioarexaliue Bo3ayxa BOIHIU
BCACHIBAIOINErO OTBEPCTHS MPO- Puc. 3.11. Crpyxrypa BCACIBAIOLLIETO
thaxena B 30He AeficTBHA

v

HCXOJIUT €O BCEX CTOPOH.

KPYTJIOTO OTBEPCTHS:
Crpykrypa mputounoro da-
Kesia (cBOGOTHO 3aTOMIEHHOMH 1 — TMHUK MOCTOSHHEIX OTHOCHTENBHELX
n CKOpOCTeli JIBIIKeHHs BO3/yxa;
CTPYyH) Moka3ada Ha puc, 3.12. 2 ~ JIRHHH TOKa BO3RYyXa
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Puc. 3.12. Crpykrypa npuToiHOTO (hakena B aoHe AeiicTBHA
KPYT/I0T0 OTBEPCTHA

A1ot daken secbMa nansHob0eH. OceBasi CKOPOCTb YMEHBIIAETCA M-
JieHHO W 3HavyeHud 0,1 OT HauyanpHOH BETHYHHB NOCTHTAeT HA PaccTos-
H{H IpuMepHO 50d OT IPHTOMHOTO OTBEPCTHS,

MecTHbIe BHITSKHBIC CHCTEMbl BEHTHASUAH HIH MECTHBIE OTCOCHI
NOAPA3AEISIOTCS B 3aBHCHMOCTH OT KOHCTPYKTHBHOIO 0(hOPMJICHHS BO3-
LYXOTIPHEMHOTO YCTPOMCTBA Ha CIe[YIONHe OCHOBIbIE PA3HOBH/IHOCTH:
BHITSKHEIE 30HTHI, BHITSUKHBIE MKadh! 1 KOXYXH; 60pTOBBIE OTCOCHI.

BEHTAXHBM 30HTOM HAa3BIBACTCS Takasds Pa3HOBHIHOCTD me-
CTHOTO OTCOCA, KOT/Ia BO3XYXONPHEMHOE YCTPOHCTBO (TIPHEMHHK) HaX0-~
JNTCA Ha HEKOTOPOM PACCTOAHHYU OT HCTOYHHXA BHIJAENEHUA BPEIHOCTH
M OKPYXaloIuil BO3yX MOXeT CBOOOAHO TMOCTYNATh B 30HY IEHCTBHA
oTcoca.

PasauuHbie THIBI BLITSXKHBIX 30HTOB TIPEACTABIECHH Ha pHc. 3.13.

30HTHI He ABIAKTCA COBEPIIEHHBIMH MECTHBIMH OTCOCAMH, TaK KaK
TpebyIOT yaleHHs BMeCTe ¢ Bbl/leNomeiicas BPeAHOCThIO GOMbIINX KO-
JHYECTB BO3/yXd U MOTYT HUCNOAb30BATHCS AAA YAATEHUS He CIMIIKOM
TOKCHYHBIX BpefHOcTelt Tpy 06s3aTe/ibHOM HATHYHM COOTBETCTBYIOIE-
ro KOHBEKTHBHOIO NOTOKA, T. €. [IPH MONYTHHX TEIIOBbLICAeHHAX.

90



Kraccugpuxayus cucmenm eenmursyuy u XOHOURUONUPOSANUR 8030yxa

AA

4

4]

{

(L] ¢ (K4
i ) A
0 ! \.‘\
\\\\\\./ \\\

3 i
i TN RN TR

Puc. 3.13. Tuns BRITSIKHBIX 30HTOB;

a — MHIHBHAYAABHBIA 30HT; 6 — 30HT € OTKHAHBIM CBEIUIHBAIOWHMCA QapTykom;
& — 30HT (KO3bIPEK) Hall 3arpy30YHLIM OKHOM TIeuH; 2 — KOMbIIeBOH OTCoC

BosmoxkHO MpHMeHeHMe 30HTOB C eCTECTBEHHOM BHITSKKOM, ecliu y
BBI/IENAIOMENCS BPeTHOCTH MMeeTCsT I0CTATOUHAS NIOIbeMHAst CHa M
nomelnenue obecieyeHo OPraHW30BaHHEIM IPHTOKOM (BO W36exaHue
OIPOKUABIBAHUA TATH).

BricoTa paciionokeHHs 30HTa Hajl yPOBHEM NOJa A0/KHA GbiTh 1,8—
2,0 M, 4T00BI 06CTYMUBAIOWIKI [1€PCOHAT He 3ajeBaa ero ronosoi. s
obecieuennss paBHOMEPHOCTH BCAChIBaHHSA YTOJI IIPH BEPIIMHE 30HTa He
JHOMKeH NpeBhiaTh 60°,

B nmocaenHee speMst KpOMe 30HTOB HallUlM JOBOMBHO IIHPOKOE MPH-
MeHeHMe TaK HaswIBaeMble KoAblesbie 0Tcochl. CxemMa KobUeBoro 0Tco-
ca npejcTansieHa Ha puc. 3.13, a.

BuiTaxnbMu mKapaMu M KOXYyXaMH Ha3hBaloTCH Ta-
KHME MECTHBIE OTCOCHI, B KOTOPHIX MCTOYHHK Bhl/leieHHsI BPeAHOCTH Ha-
XO/INTCA BHYTPH BO3/yXolpHeMHoro ycTpo#icTsa (pHemHuKa). Oxpy-
}KaIOII.lH]‘:I BO3/YX H3 NIOMEUIEHHA MOXeT IIDCTYHBTb K HCTOYHHKY
BbiJIeJIeHHs BPEIHOCTH JIMINb Yepe3 ClelUATbHbIe, CPABHUTEIbHO He0O0b-
IIEe OTBEPCTHSA, NIpe/IHa3HaYeHHble i PabOTH MM KOHTPOJSI.

Pasnnna Mexay BLITSKHBIMH mKachaMy 1 KOXYXaMH 3aK1109aeTcCs
B TOM, 4TO TOCAEAHHE MMEIOT 00OLIMHO PUTYPHYIO (POPMY M IPHMeHs-
10TCA rAaBHbIM 06pa3oM AJA 0TCOCA BPEAHOCTEH, BHAENSIOMNXCS OT
Pa3/IMYHbBIX CTaHKOB (AepeBo0GpabaThBAONIMX, NNN(OBATbLHBIX, 3aT0Y-
HBIX U T. 2. }.

BuITsKHbBIE ITHKa(B! 1 KOXYXH ABAAIOTCA GoJiee COBEPIIEHHBIM, YeM
30HTpl, BUJOM MECTHBIX OTCOCOB. PaSMEH.IEHHE HCTOYHHMKA BBIACJIEHHA
BPENHOCTH BHYTPH 1iKacha MM KOXKYyXa cIoCOOCTBYET JiyvileMy yzae-
HHIO BPE/IHOCTH M NPENATCTBYET PacHpOCTpaHeHHIo ee B o0beme nome-
HICHUS.
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Pue. 3.14. KoHCTpyKUMI BBITSXKHBIX n1kadoB:

@ M 6 — c BEPXHAM OTCOCOM; 6 U 2 — C HHDKHHM OTCOCOM;
d, e, X, 3, 4, K — ¢ KOMOHHUPOBaHHBIM BEPXHHM M HHKHHM OTCOCOM

O6bem BO3J[yXa, OTCAChlBAEMOTo Yepe3 pa60tme OTBEPCTHUS, MEHbIIIE,
uem 06peM BO3/TyXa, YAAISAEMOTO 4epe3 30HT, ¥ 3aBHCHT OT KOHCTPYKTHB-
HOTC BHIIIOAHEHHA MKaga HIH KOXKYXa, XapaKrepa i 0cOOCHHOCTEl Bbi-
JEeNAIWNUXCSA BPeAHOCTEH, 2 TakXKe OT CTeNeHH MX TOKCHIHOCTH.

IlocTynnenue BpefiHOCTeH M3 uKada UAH KoXKyXa B NIOMeuleHHe B
obuiem Ci1ydae Bbi3biBaeTcs 06pa3oBaHieM HOBBINIEHHOrO IaBNeH s BHYT-
pH IpHeMHHKa (Mamie BCEro M3-3a pasHOCTH TEMIEPATypPH 110 cpaBHe-
HUIO ¢ TEeMTIepaTypoi Bo3/yXa NOMeNenns ), MPKYAALHeH cCTpyH BHYT-
pH MKaha WM KOXKyXa, ABIKEHHEM BO3lyXa B IOMeIEHHH W, HAKOHEI,
Mpdy3nedt BpeIHOCTH U3 MIKada HAKM KOXYXa B TOMENIEHHH.

Bce mMaorooGpasue aTMx KOHCTpYKIHMH CBOJIMTCA K TPEM THIIaM: Bbl-
TsOKHbIE IWKadbl ¢ BepxHuM oTcocoM (puc. 3.14, a, 6), puMeHsieMble IS
YABJIHMBAHUS BOCXO/ALIMX TIOTOKOB (B TOM 4HMCJIE M TElJIOBBIX); C HHX-
HWM OTCOCOM, HCTIOJib3yeMble [IPH TIPOIIeccaX, CONPOBOKIAIOLIMXCS Bbi-
JeNIEHHEM TIBLIH WK TAOKENBX ra3os (pHc. 3.14, 6, 2); ¢ koMbHuMposaH-
HBIM OTCOCOM U3 BEpPXHEH U HIDKHeH 30HH (pHc. 3.14, J, ¢, X, 3, u, k).
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Puc. 3.15. BarTsknoil koxXyx A IIOCKOMNN(OBATbHOTO CTaHKA:

1 — KOXKYX C OTKHIHOH Kphiukoi; 2 — abpasuBHBIA KpyT;
3 - obpabarbiBaeMan AeTalb; 4 — KO3bIPEK;
5 — natpyGoK ¢ METATHYECKMM THOKHM LJIAHTOM AJIA OTCOCA BO3AYXa

Puc. 3.16. 3amnTHO-06ecnBUIMBAIMEINA BBITSDKHOW KOXKYX AT CTAHKOB
PYHMHOH 3aTOUKM HHCTPYMEHTA:

1 — samuTHBIH 3Kpan; 2 — abpa3uBHLIA KPYT; 3 — OTCACHIBAIOMINI BO3AYXOBOL;
4 — NBIEOTCTOMHBK-YIOBHTEND; 5 — 3a(BHKKA
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(DacoHHble IPMEMHUKH, HAa3bIBaEMbIe KOJKYXaMH, IPUMEHSIOTCA [/IaB-
HbIM 00Pa30M /Ui YIaBIWBAHUA [bIAH, oOpasyiomeiics pu obpaboTke
PasIM4HBIX MaTEPHAIOB NIPH IIOMOWH OBICTPO BPAIAIOUIMXCS PEXCYIINX
UHCTPYMeHTOB. IIpH KOHCTPyHpoBaHHH IPMEMHHKA CeAYeT YYHTHIBATh
XapaKTep IIbIJICBBIX IOTOKOB, BO3HHKAIOU[MX IIPH paboTe HA TOM MM HHOM
CTaHKe.

HexoTopble THIIBI KOXYX0B, CKOHCTPYHPOBAaHHELIE C YYETOM CROHCTR
NBUIEBEIX 1I0TOKOB, 0OPA3YIOLMXCA 1IPY BPAIEeHHH PeXyLerc HHCTpy-
MEHTa CTaHKa, oKa3aHkl Ha puc, 3.15, 3.16 u 3.17.

ITIpuBesieHHbIE BO3AYXONPHEMHBIE YCTPOUCTBA IIPeTHASHAYEH B M1 VIS
NpHEMa TBEPALIX YacTHY (IbLIb, JepeBAHHAsE CTPYXKKa, OITHIKH H T. /1.).
IToaToMy CKOpPOCTH BO3/TyXa B IOABOAALIMX BO3/y XOBOAX AOMKHBI ObITh
NOCTATO4HbI 71 TPAHCIIOPTHPOBAHUA 3THX YacTul. CaMu YCTaHOBKH B
3TOM CIyvYae Ha3bIBAIOTCS CHCTEMaMH ITHEBMaTHYeCKOIro TPaHCHOPTA.
BenuyuHa CKOpOCTH B BO3/[yX0RBO/1aX THEBMATHYECKOIC TPAHCIIOPTA KO-
nebaetcs o 6--8 m/cex nst nerkoit nbim a0 30 m/cex m Oosee ans Taxe-
DO 1TLLIH M KPYTIHEIX YaCTHIL

Wrorza He npeAcTaBAseTCs BO3MOXHBIM IIOMECTHTb HCTOUHHKH
Bbl/le/IeHHs BPeJTHOCTEH B YKPBITHE THIIA MIKada WM KOXYXa H HeNb3s
HCTIONb30BATh MEHEE COBEPIIIeH-
HO€e YCTPOHCTBO B BM/e 30HTa.
B takux cayuvasx npuberawot
MeHee 5KOHOMHYHBIM PelieH HAM
M YCTPaMBalOT TaK Ha3blBaeMble
GopTOoBBHE OTCOCH.

BoproBbie oTcoch npumMens-
OTCA B IPOMbIIVIEHHBIX BaHHAX,
KOTODBIe I0MKHBI OBITh OTKPBITHI
CBEpXY Uil TIOTPYXKeHHUs] B HUX
JeTaned ¢ IoOMOUIBIO TIObeMHO-
TPAHCIIOPTHHIX CPEACTB,

IIpompinieHHblEe BAHHB! MC-
NONB3YIOTCA AJMA 3aAIUTHOTO
METAAJIHYECKOTO INOKPbITHS
PasaUUHBIX feTalell TaKkUMH
MeTalNaMu, KaK HUHK, KafMuH,
CBHHEI[, 0I0BO, HHKEJIb, MeJlb,
aNnOMUHHHA B XpoM. Yame scero

; MOKPBITHE NPOM3BOIHTCA TaNb-

— 34/1HAA CTEHKA OTCOCA;

2 — orcacuBalommit narpy6ox Banuyeckum cnocobom. Ipu
1151 IPHCOEMHEHNS OTCoCa 9TOM MOTYT BBIIETISITECA BE€CbMa
TIPH TIOMOIH THGKOTO 1LTaHTa TOKCHYHbIE BPeTHOCTH, AI0BHTOE

Puc. 3.17. 3amurHo-obecnsluBaomumit
BBITSDKHOH KOXYX JUISL yHHBEPCAIbHO-
1IHPOBaIBHOTO CTaHKA:
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neficTBHe KOTOPHIX YCHIHMBAETCS, eCH IIPOIlece BEAETCH TIPH NOBLIIIEH-
HOH TeMnepaType pacTBopa.

BopToBbie 0TCOCHI MOryT OBITh 110/[Pa3/ieieHbl Ha TPH IPYIIBE: IIPOCTHIE,
y KOTOPBIX IUIOCKOCTh BCACHIBAIOIIETO OTRepeTHS (1le/iH) BepTHKaNbHA
(puc. 3.18, a); ONpOKHHYTHEE, C IIOCKOCTHIO OTBEPCTUA [OPH3OHTAABHOI,
obpalllenHoii B CTOPOHY 3epkasia BanHbl (puc. 3.18, 6), u ¢ nepenyBKoii, B
KOTODBIX MOMHMO BCACBIBAIOWIETO OTBEPCTHS MMEETCS IPUTOYHOE, CIyKa-
uee s BHITYCKa IJIOCKOH CTPYH, CAyBalolied BPeAHOCTh C II0BEPXHOCTH
BaHHBI K orcocy (puc. 3.18, g).

K MECTHBIM NPHUTOYHBIM CUCTEMaM BEHTHJIAIIMM OTHOCATCA B O 3-
AYNIHBIE AYIMIHW H BO3JAYMWMHBE 3aBeCbL

BozaymHsiil 1ym npefcTasiser co6oil MecTHbIH, HAPaBAeHHBIH Ha
ye/0BEKa IIOTOK BO3/yXa. B 30He felicTBHA BO3LYIIHOTO AyIA CO3AAIOT-
¢S YCIOBMs, OTAHYHBIE OT YCJI0BRit BO BceM ob6beme nomemenus. C mo-
MOUIBIO BO3/(YIIHOTO AYLIa MOIYT GBITh H3MEHEHB! CIeAYIOUIMe TapaMeT-
Dbl BO3/yXa B MeCTe HAX0XKAEHNs Yel0BeKa: IOIBMMKHOCTD, TEMIIEPATYpa,
BJAKHOCTh ¥ KOHIIEHTPALUA TOH MM HHON mpeanocTH. OObLIYHO 30HON
ACHCTBHA BO3JAYNIHOTO AYINa ABIAIOTCS: (PUKCHPOBaHHbIe paboune Mec-
T, MeCTa Hanboee ANUTENBHOTO NPeOLIBaHUSA PabOIUX U MECTa OT/AbIXa,
Ha puc. 3.19 cxemaTudeckH H306paskeH BO3AYMIHBIA Ay, HCIIOJNb3ye-
MBbIH U151 CO371aHHA HeoGX0MMBIX YCIOoBUi Ha pabouem MecTe.

Hanbonee yacTo BosgymHble AYIIM NPUMEHSIOTC B TOPAYMX HEXaX
Ha pabounx MecTax, NoABEPKEHHbIX BIHAHUIO TEIIOBOTO H3NyYEHHS.

B 3aBHCMMOCTH OT KaTeropuu paboTh! (nerkas, CpeaHei TSKeCTH, Ts-
Kesasi), BpeMeHH rofla i MHTeHCHBHOCTH obnyyenusa (ot 300 ao 1800
KKan/m*uac) CKOpoCTh BO3/lyXa B IIOTOKe ayuma konebmaercs ot 0,5 fio

&

Puc. 3.18. Boprogsoii otcoc:

a — NpoCToil; 6 — ONPOKHHYTHIH;
& — ¢ epeayBKOH
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Puc. 3.19. Bospymnsiit ayun:

@ — BePTHKAAbHLIN, 6 — HAKNOHKLI; @ — rpynnoBoi

3,0 m/cex, TeMmuiepaTypa MOXKeT H3MeHATBCA OT 16 1o 24 °C. Ecnu Bo3-
JLyLEHbLH YT UCIIONb3YeTCs A1 GopbObI C 1MBLIBIO, CKOPOCTb BO3AYXA HE
J0/kHa ObIT Bbie 0,5—1,5 M/cex, yTOOBI He AONYCKATh IOAHATHS IBUIH,
OceBUIeH HA TIOJL

Boabwoe anauve Ha 3dpeKTHBHOCTbL paboTh BO3AYIIHOIO JYILA
OKa3biBaeT KOHCTPYKUMA BO3yXOBbITYCKHOTO NaTpy6Ka (1IpUTOuHAS Ha-
caaka). llenecoo6passo uMerb 3TO yCTPOHCTRO NOBOPOTHBIM M IIPH 3TOM
HPEAYCMOTPETh BO3MOXHOCTb H3MEHATD YroJl HAKJIOHA OCH 1TOTOKa BBe-
JeHHeM 1IOBOPOTHHIX JonaTok. Ha puc. 3.20 u3obpaxeHbl NPpUTOYHbIE
HacaJKkM KOHCTPpykuHH B. B. BaTypuHa, BeIIIONHeHHblE C y4eTOM 3TUX
IByX TpeboBaHMil.

96



Knaccupuxayua cucmem senmuasiyuu u xoHOUyUOHUPOsaHus 6030yxa

3

{

Puc. 3.20. IIpurounsie Hacanxy KoHcrpyxuuu B. B, Batypuna:

@ — P BepXHeM NOABOAE; & — NPH HIDKHEM NOABOAE BO3AYXA

Jna BO3AYUIHOTO AYIIa MOMKET HCTONb30BATHCA HapyXXHBIM BO3MYX
WJIN BO3/LYX, 3a6upaemblii 13 NoMemeHyst. [Tocaensui, kak paBUIo, Ipo-
XOJIMT COOTBETCTBY I01YI0 06paboTKy (4alme Beero oxnaxaenne). Hapyx-
HBIH BO3/IYX Takoke MoxeT ObiTh 06paboTan s npHaaHHs eMy Heobxo-
AMMbIX TIapaMeTpPOB.

AymupyomMe yCTaHOBKH MOTYT OBITh CTALMOHADHBIMH MM IIepe-
ABVKHEIMH. B nepeaBHxHbIX YCTaHOBKAX MCIIOAB3YETCA BO3MYX U3 10-
Menienus, oOpabaTbiBaeMbIH HEPEKO € TTOMOIbI0 PACTIBITHBAHHSA BOJTHI
B I0TOKe BhIXoAANero Boaayxa. Mcnapsiomasica aquabarHo Boja mo3Bo-
JISieT CHMXKATb TEMIEpaTypy Bo3ayxa. Ha puc. 3.21 u 3.22 noxa3saus! Bo-
AOBO3IYNIHbIE AYIIH 3TOTO THIIA KOHCTpYKIMH Mockosckoro u Crepa-
JAOBCKOTO HHCTHTYTOB OXPaHHl TPyAA.

B BosaymubIx 3aBecax, TAK e KaK ¥ B BO3JAYIIHBIX JYIIaX, HCIIONB3Y-
€T OCHOBHOE CBOHCTBO IPUTOYHOro haKesna — ero OTHOCHTE i LHAS JIAjh-
HO60IiHOCTDb. Bo3ymHble 3aBech YCTPaHBAKOTCA ¢ IIENTbIO IPEIOTBPAaTHTh
NOCTYI/IEHHe BO3/[yXa Ycpe3 TeXHONOTHYecKue MPOeMBl MIH BOPOTa M3
OJIHOM YaCcTH 3/1aHHA B APYIYIO KT HADYKHOI'O BO3AYXa B IPOU3BOACTBEH-
Hble rioMemenus. Ha puc. 3.23 n300paxkensl cxeMbl BO3AYNIHBIX 3aBec,
Hpe/iHa3HauYeHHbIe /151 IPe/IOTBPAlleHNA UM Pe3KOro yMeHbIIeH s TIPo-
HMKaHMs Yepe3 BOPOTA XOJCJAHOTC HApy»KHOro BO3JAyXa B uex. Bosayx,
110/1aBaeMbIH JJIS1 33BECHI, MOXET 1pe/IBAPUTe/ILHO IO PEBATHES, U TOT/IA
3aBeCH! HA3BIBAIOTCA BO3AYWIHO-TEIIIOBBIMH.

Bozaymnsie 3aBech, pacCYMTaHHBIE HA TPEJOTBPANIEHHE TIPDOHH-
KaHHMs XONOAHOro BO3AYXA, CACAYeT HPefyCMaTPHBAThL ¥ BOPOT, KOTOpbIE
OTKPBLIBAIOTCS Yallle TIATH pa3 WM He McHee YeM Ha 40 MUHYT B cMeHy,
a TAKKE Y TeXHONOTHYECKHMX IIPOEMOB OTAIITMBAEMbIX 3MaHUH, pacro-
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JIOKEHHBIX B paflOHAX ¢ PACYETHOH TeMIIEPATYPOI HApY KHOTO BO3AyXa
JJist IPOEKTUPOBaHMUA CUCTEMBl oTonieHus — 15 °C u Huke, Korma Mc-

i

X

.IE

Puc. 3.21. Bogopoagyurnmii gyur
Tua MUOT manoit Mogenn:

1 - Tpy6onposox ans nogaun Bogbl
OT BOAOIIPOBO/A; 2 — KOXKYX;
3 - anexTponBuraTenb; 4 — OCEBON
BEHTHJIATOP; 5 — caMBHan TpyGa;
6 - noacTaBKa

98

KJII0YeHa BO3MOMKHOCTB YCTPOHCTBa
mnw3cs. Ecny cHHXKEHHME TeMIte-
PpaTypH BO3AyXa B HoMenieHusx (110
TEXHOJIOTHYECKHM UM CaHHTapHO-
FUTHEHHYECKMM COOOPAXKEHHAM )
HEJO0NYCTHMO, 3aBECHl MOTYT OBbITh
3allpoeKTHPOBaHb! NPH J060# 11po-
JAOJRKUTENbHOCTH OTKprBaHHH H 0~
60i1 pacueTHOM TeMIIepaType HapyxK-

Puc. 3.22. IlepensuxkHoit BeepHbIi
arperat CHOT-3:

1 — oceBoli BeHTHNATOP; 2 — 3JeKTpo-
ABMratens; 3 — GopeyHiu;
4 — Meranmdeckuit obrexarens;
5 — nopicTaBKa Ha Konecay;
6 — TpYOONPOBOA AJIA TIOAAYH BOSbI
U3 BOOTIPOBO/A
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Puc. 3.23. Boanywmnble 3aBechl: @ — IPHHIKI A€HCTBUS;
6 — pasnmanbie cCHOCOOB! MOAAYHM BO3IYXA:

—
—

I — nogaya Bo3gyxa camsy; 11 — Goxosas nogaya Bo3xyxa ¢ ofHollt cTOPOHYY;
111 - ro xe ¢ gBYX cTOpOH

Horo Boaayxa. IIpy 5ToM HeoGX0AMMO TEXHHKO-9KOHOMHYeCKoe GOOCHO-
BaHUE JaHHOTC PeIleHHs.

B cnyuae kpatkospemernoro (o 10 MHMHYT) OTKPBITHS BOPOT, Kak
NPaBMNO, AONYCKAETCA CHUM(EHHe TeMIepaTyphl BO3/lyXa Ha pabounx
MeCTax, 3aiMIeHHbIX 0T 00/AyBaHMUsA BO3/YXOM, BPHIBAKUIMMCS Yepes
BOPOTA, IUHPMaMH H/H neperopoikamu. CTenenb CHUXKEHUSA 3aBUCHT OT
XapakTepa BbINONHAEMO# paboThl: IpH JeTKoi (pusuieckoii pabote — no
14 °C, pabote cpenneit Taxectn — 10 12°, Tsxeno# pabore — 10 8°. Ecam
HOCTOAHHBIX pa6o'mx MECT B paﬁOHe BOPOT HET, NOIIYCKAETCA CHHXKECHMe
Temnepatyphl B pafoueit 30He 3TOTO paiioHa 10 +5°,

Ouenn 61M3KMMHE K BO3AYIIHO-TEIUIOBBIM 3aBeCaM IO CBOeMy Ha3Ha-
YEHUIO ABNAOTCH TaK HasplBaeMble Bo3ayimble Oydepa, cosnaBaeMsie
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HyTEM NO/Ia9H TElloro Bo3ayXa B TaMOYpHI 3/aHMii 0611eC TREHHOTO Ha-
3Ha4YeHUsA (Mara3vHel, KiyObl, TEATPH! M T. 11.).

B nacTosuiee BpeMsi HeOOXO/AVIMBIE YCAOBS BO3AYIUHOM cpelbl Ha
pabouemM MecTe JOBONBHO YACTO CO3JAIOTCH ¢ IOMOUBI) YCTPOHCTBA
CleNMAJIbHBX BEHTHAMpYeMB X Kab6uH B rakux kabunax non-
JEPKUBAIOTCS YCAOBUS, OTIWYHBIE OT YCIAOBHR BO BeceM 06beMe [TPOH3BOL-
CTBEHHOTO MOMEIEHHsA. ITO JOCTUTAeTCs Yame BCEro nojaveil B KaOUHb!
CHEMATBHBIM 00pa3oM IIPHTOTOBIEHHOTO BO3/(yX4: B TOPAYMX [IeXaX — OX-

NXKIEHHOro, B XONOAHbIX, HEOTar-

§ ———— JIMBaeMbIX TOMENIEHHsIX — ITOfI0rpe-
ez T ILLIL.

9 Toro. BeHTunupyemble KabHHBI

% MOTYT ObITb OTHECEHBI K MECTHBIM

“ cHcTemaMm BeHTHAsuuH. EcTect-

{1““”5“”5“”“ Hhy BEHHO, YTO MX IPMMEHEHUE BO3MOXK-

\ HO, Korjla pabouee MeCTo CTPOro
(GHUKCHPOBAHO, HallpUMED Y TyAbTa
ynpabnenus. Ha puc. 3.24 usobpa-
JKeHa BeHTHIHpyeMasi KabHHa A5
I0CTa YIPaBAEHAs KPaHOM, pa3pa-
foTannan JIeHUHTPAACKUM MHCTH-
TYTOM OXpaHbl TPYZa.

O6meobMerHbIe CHCTEMbI BEH-
THUIAIMHA MOTYT ObiTh IPUTOYHBIMA
M BBITSDRHBIMM (puc. 3.5, 3.6, 3.9).

Puc. 3.24. Benrunupyemas xabuna ITpn vcnoabaosatny o6 ecbMeH-
HBIX CHCTEM CTaBUTCS 3ajiaya Cco-
3/1aTh HeoOXOAMMBIE YCIIOBUs BO3AYIIHOM cpesbl Bo BceM olybeme 110-
MeueHns win B oObeme pabouei 30Hbl. B 0T/iMuMe OT MECTHBIX CHCTeM,
B JaHHOM CJlyyae BCe BBIAENAIOWMECS B IIOMENIeHHN BPeHOCTH pac-
1IPOCTPaHAIOTCs: BO BeeM o0Oneme. Cre/l0BaTe1bHO, OCHOBHAS 3a/laya, KO-
TOpasA ZOMKHA OBITh peliieHa PH MPOSKTHPOBAHUH PACCMaTPHBACMBIX
cHCTeM, 3aKaouaeTcsa B ToM, uTobbl cogepkanue B Bo3yXe IOMenEHHs)
TOi Wn¥ HHOH BPEAHOCTH He NIPEBOCXOAMIA0 BETHUNHDI HPe/ebHO J0-
IyCTHMON KOHHEHTpAIIHH, 2 3HAYCHUsE METEOPOJIOTHIECKHX HapaMerT-
POB OTBEYANH COOTBETCTBYIOIUM TPeOOBAHMSM.

Hepeako nomemenne 060py/1yeTcs NPUTOYHOH N BBITSDKHOH 0fme-
OOMeHHBIMH cucTeMaMy BeHTHIsIMHM (pHc. 3.10).

O6uieobMenHbIH METON CO3MAHMA 3aaHHBIX YCAOBHI BO3AYIIHOH
CPEBI MMeEeT NIMPOKOE PACIIPOCTPAHEHHE M B COMETAHMH C CHCTEMaMU
KOHJAMIIMOHNDOBAHMSA BO3AyXa.

B nacrosmem kypce aTomy mMeToay yaeneno BecbMa 0oablIoe BHEMA-
HME, TaK KaK OH STBjIAeTCsi OCHOBHBIM st 06pexToB MO.
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§ 3.3. Knaccudunkanuusa cHcTeM KOHIHIHOHHPOBAHHA BO3IYXa

CucreMBbl KOHAHIMOHHPOBAHUS BO3/lyXa MOAPA3/IeNSIOTCA HA HECKOTh-
KO DHBHUBH}IHOCTBHZ

a) IO cTeleH HCMTOTB30BAHHU A HapyxKHOro Bosuyxa — Ha CUCTEMBI I[TpA-
MOTOYHEIE, B KOTOPHX BO3AYX UCTIO/IB3YeTCS OAHOKPATHO, CHCTEMBI PEIUp-
KYJAIUOHHBIE, [IPpelYyCMaTpUBaKOIIHE MHOTOKPATHOE MCITOJIL30BAHUE OO
HOTO U TOTO e BO31YXa, M CHCTEMBI C YacTHYHOH PeuHpKyIsainei;

6) MO CTeMeHH HEHTPTM3AIMH — HA CHCTEMBI eHTPaTbHbIE, 06CTy-
KHBAIOLIME U3 OAHOIO IeHTPa HECKONBKO NOMellleHUH, # MeCTHRIE, YCT-
panBaeMbre /I OT/AeJhHBIX OMEIIeHH M pacrioJiaraiecs, Kax npa-
BHJIO, B CAMHX 0HCTYKHBAEMBIX TOMEMIEHHAX;

B) N0 aBTOHOMHOCTH — Ha CHCTEMBI, B HOJIbIOEH WM MeHbIIeH cTe-
NeHM 3aBHCSIIME OT YCAOBUH CHA0KeHMS TENJIOM, X010/I0M U 3NeKTPO-
SHEpTHel;

T) [0 cniocofy KOMILTeKTallny Y3/1a 15 06paboTKH BO3AyXa — Ha CH-
CTEeMEI C arperMpoBAHHBIM I KOHIHIHOHEPAMH, B KOTOPEBIX 3TOT y3eJl Npej-
craBasier coboil OIMH arperat, COCTaBJAeHHBIH U3 HECKOJALKMX almapa-
TOB, H CHCTEMEI, B KOTOpI:IX NMPHMEHAKTCH CAMOCTOATENbHbIE annapa'rbl
JUTSL Pa3JIMYHbIX MPoOLeccoB 0o6paboTKu BO3AYXA.

KpOMe TOTO, BCE€ PAa3HOBHAHOCTH CHCTEM ‘KOH,E[HHHOHHPOB&HHH Ha-
3eMHBIX 3/1aHHI B COOTBETCTBHH € AeiicTByompMH HopMamu (CHull
41-01-2003) nenATcs Ha TPH KAACCA B 3aBUCUMOCTH OT BOMOXKHOCTH obec-
neYHBaTh 3a/IaHHEIE YCIOBUA BO3AYIIHOMN CPENbl B IOMEIMEHHAX 00beKTa.

CucTeMBl, pacCYNTRIBaeMble 10 [apaMeTpaM HApPYKHOTO BO3Ayxa A,
061a8a10T HAMMEHBIIMMH BO3MOXKHOCTAMM U AONYCKAIOT OTKIOHEHHS
YKa3aHHLIX YCTOBHMH B NeTHee BpeMs B cpefiHeM B TedeHue 400 yacos.
s cucreM, paccYMTBIBaeMRIX 110 apamerpaM b, yicTo yacoB cocTas-
nset 200, 414 cueteM B 0TKAOHEHHS He AONYCKAIOTCS.

Cucmemvi npAMOMOYNHBIE U PEYUPKYIAUUOKHDIE

B npsmMoroyHRIX cHcTeMaX KOHAMIHOHMPOBAHUA BO3/YXa, IPHHLATIH-
aJibHas CxeMa KOTOPBIX MOKa3aHa Ha puc. 3.25, npefycMarpHuBaercs 3a-
6op HapykHOro Bo3iyxa, ero 06paboTka A MOMyueHHs HeOOXOMUMEBIX
NapaMeTpoRB M M0/1a4Ya B MOMELIEHHS 0hBeKTa.

W3 nomemenuit Boagyx 0OBIYHO YAAJIAETCHA ¢ TOMOIUBIO CHCTEM BEI-
TAKHON BEHTRIALHH.

Kax BuauM, KOMIIEKT annapaTtoB /s 06paGoTkH BOBAYXA ACAKEH
NaBaTh BO3MOKHOCTH 06pabaTBIBATE BOZAYX C PasJHYHBIMU NlapaMeTpa-
MM, 3aBUCAIMMH OT BPEMEHH TO/Ia H KJKMMara.

IIpsaMoTounbte cHCTEMBI KOHARLHOHMPOBAHHUS BO3/YXa 0OBIYHO MIPH-
MEHSIIOTCS B TEX CJIy4asX, KOT/IA HeJTb3sl IPeyCMOTPETh PELHPKYTALHIO
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Puc. 3.25. IIpuHuunuanbHas cXeMa npaMOTOYHOM CHCTEMb
KOHAMUHMOHHDPOBAHNA BO3AYXa:

1 — yrensutensubt knanay; 2 — GuabTp; 3 v 5 ~ Neprast v BTOPas CTYeHu
Kanopudepos neproro noaorpesa; 4 v 12 — cABOEHHBIE CTBOPYATLIE KAATIANK
6 v 7 — cTBOpUATHIe Ky1anaHE; 8 — NpoMBIBHAs Kamepa; 9 — obxomiroil kanan,
10 - BenTunsTop; 17 — Kanopudep BTOporo noAorpesa; 13 ~— wacoc

BO3IyXa U3 nOMeLIeHHA BC/eCTBHE HeBO3MOXHOCTH HCTIO/IB30BAHMS 3TOTO
Bozayxa. Hocreqnee Moxer MMeTh MECTO, eC/IH KOIHYECTBO MOAABAEMOTO
B [TOMeLIeHHe BO3YXa OMpe/iesleHO U3 YCTOBHS PACTBOPEHHS TOKCHYHOM
BPETHOCTH A0 BeJIHIHHEL NIPEAETBHO AOMYCTHMONH KOHIEHTpariH.

Takas ke cxeMa NpUMeHseTCs UL IOMENIEHHH, B BO3AYXe KOTOPBIX
copepxatcs GoJie3HeTBOPHBIE MUKPOOPFaHH3Mbl, PE3KO BhIPaKeHHbIE
HENPHATHHE 3aMaXH, a TaKxKe /I TOMEIeHHI C BHIETEHHAMH B3DhIBO-
OTIACHBIX ¥ MOXKAPOONACHRIX BEIIECTB.

Bo Bcex ciryvasx, koraa ZOIYCTHMO MHOTOKPATHOE MCTONL30BAHHE
BO31yxa, IPUMEHeHHEe NMPIMOTOYHOH CHCTeMBI Hellelecoofipasto, Tak
KaK OHa, KaK TMPaBUJIO, HESKOHOMHMYHA H HEA0CTAaTOYHO TMOKA B 3KCII-
MyaTanvu.

PeunpkynsunoHssle cHCTeMbl KOHAHIIMOHVPOBAHUS BO3/TyXa, B OT-
JHUYHE OT NMPSAMOTOYHLIX, NPEITONATAIOT MHOTOKPATHOE HCTIONTb30BaHHE
OHOTO M TOTO JKe Bo3ayxa. Kax suaHo w3 puc. 3.26, usobpaxamoiero
CXeMy TaKOH CHCTeMbl, B anmapaThl a1 06paboTKH BO3AyXa MOCTyNaeT
BO3AYx U3 MoMmerlenus. [Tpoiinsn o6paboTKy, OH TOAAETCA CHOBA B 1IOMe-
menne. Takum o6pasom ocyiecTBaseTCS MOMHAA PELUPKYIAIMA BO3IY-
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Puc. 3.26. Cxema peuMpKyIsiUHOHHON CHCTEMED
KOHAMLMOHHPOBAHUA BO3AYXa:

1 — ¢unbTp; 2 — cTBOPYATHIH KAANaH; 3 — NPOMBIBHAS KaMepa;
4 — cNBOCHHBIA CTBOPUATHIH Kiaanau; 5 — Kajdopudep; 6 — BeHTHAATOP; 7 — HacoC

Xa, IPUMEHEHHe KOTOPOH MOXeT OBITh Lelecoo0pasHbiM B TAKHX IOMe-
LIeHHsX, B KOTOPBIX OTCYTCTBYIOT Bbiie/ieHUs BPeHOCTeH B BHae rasa,
napa HUJIH IbLJIH, a HaﬁJIK}IIHIOTCH JINIIB TEMNJO- MK BJIaroBhIAETEHHUA.

Ecnu uMeloTcs BrIleleHUS YKAa3aHHBIX BDEJHOCTEH, TO IPIMeHeHHe
CHCTEMBI C NOAHOH pelupKyAsiued Bo3ayXa BO3ZMOXKHO JUIIb [IPH BKJIIO-
YeHN) B KOMILIEKT YCTPOicTs o o6paboTke BO3[yXa annaparos, npea-
HA3HAYEHHBIX 7151 €70 OYUCTKU OT COOTBETCTBYIOLIMX BpelHOCTe, 4To
BECHMA YCIOXKHAET CHCTeMY M 00BIHO 3KOHOMHYECKH Herelecoofpas-
Ho. K TakoMy pellieHuI0 IPHXOAUTCS NpHOeraTh TOrAA, KOTAa Heslb3s He-
NO/IL30BaTh HAPY KHBIH BO3AYX.

Haubonee pacnpocTpaHeHHOHM CHCTeMOW KOHANIIMOHUPOBAHNS SIBAA-
€TC TaKas, B KOTOPOi MMEETCH PAMOTOK H penMpKy.Isiiust Bo3ayxa. Ha
puc. 3.27 npuseieHa cxeMa CUCTeMbBI KOHIHHHOHUPOBAH WS BO3AYXa, BbI-
TOJTHEHHOH 110 3TOMY npuHIMNy. Kak BuauM, yacTs Bo3yxa U3 nomenie-
HH} BHOBB BosBpamaeTcs AJsi 06pabOTKH, KOTOpO# MoJBepraeTcst cMech
HAPY)KHOTO M PelUPKYISLHOHHOTO BO3/yXa.

[Ipy MCMOIB30BAHMHM PELUPKYISIINHE Heo6X0AMMO, YTOOBI MoaaBae-
MBIl B IOMeIeHHs] BO3/IyX COepXKas BPeHbix IpHMeceil B KOHYeCTBe
He 6onee 30% npenenuHo AONYCTUMBIX KOHIeHTpauuii. Komnvectro no-
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Puc. 3.27. Cxema cHcTeMbl KOBAMIUMOHWPOBAHMS BOSLYXa ¢ YaCTHUHON
peuvpkynsauueir:

1 — yronaenuslit CTROPYATEHIH Kanay VA PeryilpoBaHts KOJWYECTBa HAPYKHOTo
Boasyxa; 2w 15 — nepsas ¥ BTopas cTyneny Kanopudepos nepeoro NOAOrpesa;
3 — kaHAN 19 NOJa%y YBEIHYEITHOTO o6bheMa HAPYHOIO BO3NYXa;

4 — BHITSKHOM BEHTHIATOD; 5 — BEIXJIONHOM KaHat J7isi BHOpOca BO3LYXA HADYXKY;
6,7, 10, 14 u 16 — cTBopuaTbie K1ananbl; 8 — ofixonoit kawa;

9 — xanopudep sroporo noaorpesy; {7 — dunwTp; 12 — nacoc;

13 — npoMBIBHAS KaMepa

NAaBaeMOT0 HaDYXHOTO BO3ayXa AOKHO ONpeleNsSThCs 10 CAaHHTAPHO-
IUTHEHUYECKHM COOOPaXKeHHsIM; BO BCEX CIIydasxX 3TO KOJHYECTBO He
MOJKHO OBITH MEHee CAHHTAPHOHW HOPMBIL.

Cucmemv UEHMPATbRYIE U MECHLLE

B 1eHTpaNBHBIX CHCTEMAX KOHIMIHOHUPOBAHUA CHal)KeHWe HECKO.Ib-
KMX, HHOTla MHOTHX, IIOMellleHHi TPUTOTOBAEHHBIM BO3IYXOM MIPOU3-
BOJIMTCA M3 OJHOTO HEeHTPAJbHOrO y3/a, BHELIHETO 0 OTHOUIEHHUIO K
obenyxnBaemeiM loMemenusM. JUis ToTo YTO6Bl UMETh BO3MOXKHOCTE
OCYIECTBJIATh Pa3/HYHLE Mpoueccs 06paboTky Bo3AyXa, 3aBUCAIHE
OT BPEMEHH TOZA W YCJIOBHI MCTIOIB30BAHMA TOMELIEHHH, K HHeHTPaIb-
HOMY y3J1y NPUTOTOBJIEHUA BO3/yXa NOAAETCHA TEMI0- U XOAOMAOHOCH-
teas. Ilocennnm vame Beero spasercs xonoanas soga. K atomy xe
y3/1y TIOIBOIHTCS /€KTPOIHEPIHUsL.
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CxeMa HEHTPanbHOH CHCTeMBl KOHAMIIHOHHUPOBAHH, 0OCTYKHBAI0-
meil HeCKOTBKO NoMelneHii, NpuBeaeHa na puc. 3.28.

EcTecTBeHHO, YTO TAKHE CHCTEMBI MOTYT IPMMEHATRCH B TeX CJIyya-
AX, KOI/Ia BO BCe MTOMENEHN 00heKTa A0MYCTHMO MOJABATE BO3YX O/IH-
HAKOBRIX TTADAMETPOB, BRITIOIHAA 00LIee Pery TMPOBaHKE Ha BR{XO/IE BO3-
IyXa U3 Y3J1a BO3IYXONPHTOTORIEHHNH,

Eci TpebyeTcs NofaBaTh B OTAEMBHEIE TOMELIEHHS WM FPYIIIEL T0-
MemeHUH BO3MYX ¢ Pa3HYHBIMHM MapaMeTpaM#, CO3JAI0TCA 30HATBHBIE
CHCTeMEL B 30HANBHREIX CHCTEMaX NMPe/lyCMAaTPHBAETCS ACTIOTHHTENLHAS
06paboTka BO3/IyXa, NOCTYNAOIero U3 HeHTPATLHOTO Y3/1a IPUTOTORTE-
HHg, 3Ta JONOJIHHTENbHAs 06paboTKa MOXKeT NIPOM3BOJIMTLCA B OJHOM
KOHAMIIMOHEDE /I HECKOABKHUX MOMEINeHUH WIH 108 OTATLHOTO TIo-
Memenus (puc. 3.29).
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Puc. 3.29. Cxema cUCTEMBI KOHAMHMOHUPOBAHKA BO3AYXA
C MECTHBIMH JOBOTINKAMH!

1 ~ NPHTOUHBIH BO3AYXOBOJ OT UEHTPAILHOTO KOHAMUMOnepa; 2 — Kanopudbep;
3 — Bo3nyXOOXNANTENb; 4 — CJIBOCHHLLA CTBODYATHIA KAanan

YT10OB! HMETEH BO3MOXKHOCTE CHAGKATE a3/ MIHEIE MTOMEILEHHNS BO3/TY-
XOM C Pa3sHBIMM [IApAMeTPaMH, HEPEIKO YCTPAHBAIOT BYXKAHATRHEIE WK
ABYXTPYOHBIE CHCTEME! KOHIMITHOHMPOBaHHUS Bo3ayxa (puc. 3.30). B atux
CHCTEMAX Yallle BCErO NPHUIOTAaBIMBACTCH BO3/IYX PA3/IHYHLIX COCTOAHMI
(HanpuMep, MoxorpeThil 1 OXJMAXK/IEHHBINA) B ABYX HEHTPAIBHBIX KOHIH-
ITMOHEPAX, KOTOPBI{t C MOMOILBIO pasfie/IbHLIX ceTel BO3YXOBOAOB MOBO-
AUTCHA K OMEIIEeHNAM. Y CTaHOBUEB € IOMOTIBIO PErYIMPOBOYHEIX YCTPOHCTR
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Heobxo MMEIe IPOTIOPIMH CMe- p
CH, MOKHO TIOJIYYUTE Tpehye- — prs
MBIe TIAPAMETPRI BO3AYXA. B
JIByXKaHaJIbHYIO CUCTEMY ¢
MOXHO MPHMEHHTh ¥ TOTAA,
KOT/1a K IoMeleHnsM 00beKTa
MPeNBSIBIAAIOTCS PazTHYHBIE J
TpefOBAHNA C TOYKH 3PEeHUA HX o 5
plecliedeHns HAPYXKHEIM BO3- 7 ’@wm’ﬁ SRS IFIS
Ayxom. B arom cayuae ognn M3 '
KOHJIMIHOHEPOB MOXeT pabo- §A1E
TATE 10 TIPSIMOTOYHOMY TpPUH- o b bz

I[MITY, & APYro# — 110 peupKy- I i[

. VSIS,

aaronHoMy. Iosyyaercs kak
651 ABE HEHTPATLHEBIE CHCTEMBL )
KOHAMITMOHMPOBAHUS BO3/TyXA: Y
NPAMOTOYHAS H PELUPKY.JISIIH-
OIHA. vif ,E ‘ G
B nacrosmee Bpems, kpo- 2
Me OOHYHBIX IeHTPATbHBIX
CHCTEM KOHIMIIMOHUPOBaHUS -
BO3/lyXa, BBIMOJHAIOTCS CHC-
TEMBl BRICOKOTO JABJEHHA,
HJTM BHICOKOHaNOpHRe. JJaBe-
HHe TiepeMeIaeMOro BO3ayXa B
Hux npespiaer 300 xI/M2, yTo
HO3BOJISIET CYNIECTBEHHO 110-

Puc. 3.30, [Isyxkananbuas cucrema
KOHAMI[MOHHPOBAHUA BO3IyXa:

1 — penTHAATOP; 2 ¥ 3 — KOHANLMOHEDHI
C Pa3sfiMYHBIM TIApaMETPaMu

BBICUTE CKOPOCTh ABUXKEHHA BBIXOJSALIETO BO3LYXa; 4~ pasBoAsiIMe
Bo3ayxa (1o 50 Mm/cex) M cooT- BO3ZYXOBOABL; 5 ~ CMECUTENbHElE
BETCTBEHHO COKDAaTHUTh Ceye- ycTpouctTsa

HHUS BO3AYXONPOBO/OB.

CucTeMBl BRICOKOTO AaBJIeHHs MOMYYHIH JOBOJBHO HIXPOKOE paclpo-
CTPaHeHHe B CYAOCTPOEHHH; MMI 0OOPYAYIOTCS NACCAKHPCKHE U IPY30-
BBIE CyMA.

Haxonar MpHUMeHeHHe 3TH CHCTEMBL H B 0O111eCTBEHHRIX 3NAHHAX TTOBKI-
eHHoH aTaxkHoCTH. Tak, HarpHMep, BRICOKOHATIOPHBIMU CHCTEMaMH 060-
PyAOBaHK HOBOe 3aaHKe CIB, BHCOTHEIE 3HAHMS Ha IpocTiekTe Kanunnna
B Mockse u Hexotopsie apyrue. OdeHb 9acTO NPUMEHSAETCS BapHaHT CHC-
TeMBI BRICOKOTO JIaBJAeHUS ¢ 2KeKIHMOHHbBIMH JOBOAYHUKAMH, YCTAaHOB/IEH-
HbIMM B MeCTaX BRITIYCKA BO3AYXA M3 CHCTEMBI H MO3BOJIAIONMMH OCYILe-
CTB/ISITh PEMHPKY/IALMIO 3a cYeT TIOcoca BO3AYXa U3 TIOMelleHus! (pHC.
3.31). DskeKMOHHEKI ZOBOAYHK KOMBEKTOPHOTO THIIA MOKA3aH Ha puc. 3.32,
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Puc. 3.31. CxeMa BRICOKOHATIOPHOH CHCTEMBI KOHIAHUNOHVMPOBAHMSA BO3yxXa
¢ MECTHBIMM KEKIIMOHHBIMU LOBOIYHKAMM;
1 — KaWan HApPYXHOTO BO3AYXa; 2 -~ KOHAMIMONEp; 3 — BONOOXIAIVTE D,
4 — BOZlOHAIpeBaTENb; 5 — KOTEN; 6 — XOJNONWIbHAs Maltuna; 7 — TpybonpoBon mna
oTBOAa KONencata; 8 u 9 — mojgaonwii w obpaTHEI Tpy6onpoBoaEl
JUTA XONOAHOMN HAM Tennoi BoAbL 70 — CAYLUIWTEND HIYMa;
11 — npuTOYHLI kanaT, 12 — IKEKIHUOMNbIE JOBOIYMK KOHBEKTOPHOTO TUMIA;
13 — pacurupuTenbubii cocyn; 14 — rpaavpus

KpoMe 3’KeKuMOHHBIX JOBOAYHKOB, IPeAYCMATPHBAIOIINY JOTIOJTHK-
TeTbHY0 00paboTKY BO3/1yXa, HCIIONb3YIOTCS 2XKEKITHOHHbIE BO3AYXOpac-
NipeeTUTENH, He HMeloIHMe YCTPoHCTs s 06paboTkH Bo3yXa.
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Puc. 3.32. J:xekMOHHBIN ZOBOXYMK KOHBEKTOPHOTO THIIA:

1 — tennooGMeHnuK; 2 — PeryIMpOBOUHbIN kpan; 3 U 4 — nojaloumit
u o6paTHbIi TpYOONPOBOAL ALA XOAOAHOM M TEILTOM ROIHL,
5 — MardcTpaibHbii KaHal BRICOKOTO AaBienus; 6 — TpyOa /uis OTROAa KOBUCHCAT],
7 — Kauanj [ I0fBOJA BO3YXA

WTaxk, nenTpasnHble CUCTEMBl KOHIHIMOHHPOBAHHA BO3AYXA MO-
ryT 6BITh TOApa3aeeHsl HA cAeayiomHe PAZHOBUAHOCTH: He3 aomo-
HUTeAbHOH 06paboTKH BO3AYXA /1A OTAeNBHLIX TIOMelleHUi M rpymn
NoMewmeHHH U ¢ TOMOAHUTENLHOH 06paBOTKOH B 30HAMBHEIX KOHIH-
[UOHepax-0BOAYMKAX U B MECTHRIX AOBOJAYUKaAX (30HAJbHBIE CHCTE-
MEI); OAHOKAHATbHBIE W BYXKAHAMEHEIE CHCTEMBL, HU3KOHAMOPHEIE W
BBICOKOHATIOPHBIE CHCTEMEIL.

B MeCTHBIX CHCTEeMax KOHAMIHOHHPOBAaHHS BO3/YXa CO3/IAHHE B [10-
MeleHHH HeoOXOAMMEIX TIapPaMeTPOB MIPOH3BOUTCA C MOMOIIBIO all-
napaTop (MecTHBIX KOHAHIHOHEDPOB), YCTaHABINBaeMbIX, KaK IIPaBUIIO,
B camoM noMemtenny. Ha puc. 3.33 npeacraniena cxema ycTaHOBKM Me-
CTHOTO KOHAMLHOHEPA, TIO3BOJISIIONIEro 3a6MpaTh HAPYKHBIA BO3AYX H
OCYIIECTBIATE YACTHYHYIO DEHUPKYIAIIHI0 BO3NYXa U3 oMemenus. Ha
puc. 3.34 noxasaHa yCTaHOBKA MECTHOTO KOHJMEMOHEPa, pafoTalowmero
TOJIBKO Ha PEIMPKYISIHOHHOM BO3yXe. 3TOT BADMAHT YCTAHOBKH MeCT-
HBIX KOHAHIIHOHEPOB YaCTO HUCTIO/IB3YETCS TIPH YCTPOHCTBE HEHTPATBHBIX
CHCTeM KOHIMINOHHPOBAHUS BO3AYXA A1l NOTIOMHUTENLHOH 06paBoTKH
BO3/lyXa B OTAENLHEIX [IOMEIEeHNAX, HATPHMeD B CIyYae, KOTAa K [1eHT-
PabHOM cUCTEMe IPUCOENVHEH R MOMETI[eH S ¢ IPUMEPHO PABHBIMM Tell-
JIOBBIIENEHHAMH H OT/IENbHEIE NOMEIIEHHs ¢ TeIUTOBEIIeIeHHSAMH, 3Ha-
HHUTEJIbHO NMpeBbIHAIOINHMH CpE,‘.’lHHﬁ YpOBeHb.
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Puc. 3.33. CxeMa MeCTHOTO KOH/(H-
LMOHEPA ¢ YaCTHYHON peunpKyaanm-
el Bo3zyxa:

1 — Knanman HapyXHoTO BO3AyXa;
2 — WIanaH penvMpKyIANMOHHOTO
BO3MYXa;

3 - penrunsaTOp; 4 ~ Kamopudep neproro
nonorpeea; 5 — kanopupep Broporo
NONOrpeBa; 6 — MPOMBIBHAS KAMEPa;

7 — opolIaemMble BO3AYXOOX IaIHTETH;
8 — duabtp; 9 ~ MaCAAHBIH
camoouMIaoInHiica GuabTp

Puc. 3.34. Cxema MecTHOTO KOHAN-
(MOHEpa € IONHOH PeUMpPKYIsLneH
BO3AYXA:

1 — Bo3nyx03alopHast penreTKa;

2 — macasabiit GwisTp; 3 — npoTounan
peleTka; 4 — ueHTpoOeKubIii
BEHTHJIATOP; 5 — TEITOOOMEeHHUK M3
JATYHHBIX TPYOOK;

6 — KOpIyC; 7 — BOAOMOABOAsALAs TPYDa;
& — aneKTpOABHraTeNs



Knaccuguxaua cucmem sewmunsyuis # KOHOURUOHRPOBANUS 003dyxa

Cucmemvl KOHOUUUOHUPOBAHUS 8030YXa PAINUUHON
cmeneny asmoroOMHOCIU

JIna paboThl CHCTEMbI KOHAULIHOHHPOBAHKS BO3/[yXa HE06X01HMMO CHAO-
’KeHUe COOTBETCTBYIOUIMX aNllapaToB 3/IeKTposHepruei u TernoM, Kpo-
Mé TOTO, OT HeKOTOPBIX YCTPOHCTB cilenyeT HpellycMOTPeTh OTBEAECHHE
Teria. ITOT OTBOJI Tellaa HEPEIKO HA3BIBAIOT CHA(KEHHEM XO0JI0/I0M.
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Puc. 3.35. KosaunuoHep ¢ BOJAHBIM OX2X/IEHUEM:

1 — BoasHoli koHAencaTop; 2 — (ppeoncssiil Komnpeccop; 3 ~ Boaxyxosabopuan
pewtetka; 4 — (10BEPXHOCTHBIN Tell100OMeHHHK; 5 — HeHTPoOeXKHBIH BEHTHAATOP,
6 — npHTOUNas peineTka; 7 — IMeKTPOABHIATEND BeHTHAATOPA; & ~ Kopnyc; 9 - moanow;
10 - snexTpoapuraTens KoMopeccopa; 11 — Bogolioaomas Tpyba
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[ + 5 *
Pue. 3.36. Konauuuonep ¢ BO3AYITHBEIM OXJAKIEHHEM;

1 - xopnyc; 2 — Kanuanspyas TpyOka; 3 — ¢ppecionnif komnpeccop; 4 — BO3NY IIHbBIHK
KONJIEHCATOP; J — OCeBOM BEHTHAATOP KOHAEHCATOPE; 6 — ANEKTPOLBHTATEND
BCHTHMATOPA; 7 — LeHTPOfexKHLH BEHTHIATOP HCIAPHTENS;

& — dbuwbrp; 9 - repmoperyngTop Bodyxa; 10 — Bo3ayxoaabopnas pemerka;

11 — upMTouHasn pewerks; 12 — NNaCTHHYATLIR TEINOODMEHHHK

IMonHOCTBIO ABTOHOMHBIX CHCTEM KOHIMIHOHKPOBAHUS BO3/IyXa HET,
TAK Kak cHabXKeHue 3/1eKTposHepryei MPOU3BOAMTCSA BCET/Ia OT BHEIIHE-
r0 TI0 OTHOUIEHHIO K CHCTEME UCTOYHHKA.

CralxeHMe CHCTeMBI KOHAMIHOHHPOBAHMA BO3AYXa TeIJIOM OCY-
MeCTRASeTCH AByMs criocobamu: 1) Telto MojiaeTca BMECTe ¢ TEILIOHO-
cutesieM (06bIYHO Topsiuelt Bojoil) maBHe — oT koreabHol wnu TIL;
2) BcmonB3yeTcs MOAOrPEB BO3AYXA B ANEKTPOHAIPEBATEIbHBIX 3/1eMEH-
Tax. B mocresHem BapuaHTe WMeeM aBTOHOMHYIO TI0 TETAY CHCTEMY KOH-
NALHOHHPOBAHHA.

B OTHOLIEHHH aBTOHOMHQCTH CUCTEM KOH,[[HHHOHH[)OBBHHH BOSI[yXZi 110
XU.HOIIy cjeayer CKa3aThb, MTO OHH JeJiATCA HAd CHCTEMBI, HCIIOJIB3Y IOITHE
KOH/IHI{HOHEPDI, YKOMILIEKTOBAHHBIE XOJOJWIBHBIME MAlIHHAMH, KO-
Topble BbIpa0ATHIBAIOT X0J10]1, HEO6XOTMMbIH A7 OCHOBHBIX TIPOIIECCOB
06paboTKu BO3/lyXa, U CHCTEMBI, CHabKaeMble CPEoi, OXJaxAaoIen
BO31YX (YaIne BCETO XOJOMHOH BO/I0il) U3BHE.

YuuThIBasi 0c06YI0 BXKHOCT NPOLECCOB OXJIak/IeHKHA BO3/1yXa, IPH-
HATO HAa3BIBATH KOH}_IHL{HOHepb[, BKJKHOYAOIHE X0/M04UIIbHbIE MAIITUHBI,
AdBTOHOMHBIMH, XOT#A CTEIlIEHb aBTOHOMHOCTH y Pa3HBIX THIIOB KOHAHKIIH-
OHEpOB € BCTPOEHHDIMH XOJIOAWIEHBIMH MAITHHAMY Pa3/IMYHA.
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Ecnu A5 OTBEEHNA TeILIa OT KOHAEHCATOPA XOJOMHILHON MANHHBI
HCTIOTIB3YETCA BOAA, ABTOHOMHOCTD KOHAMLMOHEPA N0 XOMOJly OrPaHHYe-
na. Jl71st paboThi TaKoro KOHAKIMOHEPA HeoBXOMMO TIPEYCMOTpPETH CHAG-
JKEeHHe ero BOJOH H3 BHEIHEr0 KCTOYHHKA M OTBOJ BO/Ibl B KAHATH3IALHIO.

Hanbosee MOAHON CTENEHbI0O ABTOHOMHOCTH 110 X00AY 06/13/1al0T
MeCTHBIE KOHAHIHOHEPH! OKOHHOTO i OAOKOHHOFO THIA, Y KOTOPBIX
KOHJEHCATOP XOMOAMIBHOM MAIHHBI PACTIONIATAETCS] CHAPYXXH H OMBIBA-
eTcsA aTMOC(EPHBIM BO3YXOM, CHUMAIOTINM TeILIo.

B HacTosee Bpems MPOMBINIJIEHHOCTHIO BHITYCKAETCA HECKOJIbKO
THIIOB MECTHBIX KOHJIMIHOHEPOR, YKOMILJIEKTOBAHHBIX XOJIOAHUJIbHBIMHA
MATTHHAMH.

Ha puc. 3.35 npejcraieH KOHAMIMOHEP, HMEIONIHH KOHAEHCATOP
¢ BOASHBIM OXNAXAeHHeM ¥ TpeOyowuil moaBoAa | 0TBoAa Boasl. Ha
pic. 3.36 Haobpaxen konguumuonep, obranapmuil 6oabuIel aBTOHOM-
HOCTBIO 6J1aroaps yCTAaHOBJIEHHOMY B HEM KOHIEHCATOPY BO3AYIIHOTO
OXJIAKEHUSL.

Cucmemst KoHOUKUOHUPORAHUS. 8030YXA C AZPEZUPOBAHHDIMU
1 HEAZPEZUPOBAHHBIMY KOHOUULOHEDAMU

CoBpeMeHHBIE CHCTEMBI KOHJIHITHOHUPOBAH U ([IEHTPATbHBIE ¥ MECTHBIE )
BBIOJTHSIOTCS NPEUMYIIECTBEHHO C KOH/IMIHOHEPAMH, KOTOPBIE YKOMII-
JIEKTOBAHBI BCEMH HeoOX0AMMBIMK JNst 06paboTKK BO3/yXa AllapaTaMH,
cofbpannsIMK B ofiHoM arperare, Ha puc 3.37 moxasaH oOmuii BUA DEHT-
PAJBHOTO KOHAHIHOHEPA, BBITIONHEHHOTO 110 3TOMY OpuHnuny. K gucay
arpempOBaHHblx KOHJAUIHOHEPOB OTHOCATCA H BCE BBITIIYCKACMbIC B 1aH-
HOE BpeMsl MECTHbIE KOH/IHI[HOHEPBL.
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Puc. 3.37. CxeMa 1edTpajibHOTO TOpH30HTANBHOTO KOHIHIMOHEpa
M3 THIIOBBIX CeKI[Hii:

1 - npueMHwii Knanaw; 2, 14 u 16 — npoMexyTOUIHble KAMEpLl; 3 — CABOEHHBIN KIAIIAH;
4 — cexuusa nogorpesa; 5, 8 u 11 — npoxoAnvie KaanaHer; 6, 9 u 12 — cMecHrTebHEE
KaMepsl; ¢ — NOBOPOTHasA Cekis; 70 — npombiBHaA KaMepa, 13 — caMoouMIManMKHHCs
MacnstHuIN GuabTp; 15 — ceklMOHHBIIH CABOeHHMIN KNanaH; 17 — Tlepexonnast ceIns;
18 — BeHTHASATOPHAA YCTaHOBKa
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O,[LHEIKO BO3MOXHO BRITIOJHEHHE CUCTEMbI KOHAMITHOHHUPOBaHHUA BO3-
Ayxa, ¥ KOTOpGit IPHIOTOBJIEHHE BO3JIYXa [IPOHM3BOAKTCA B HECKOJIBKMX
CAMOCTOAITENIFHBIX allTlapaTax.

Brifop Toi KA HHOM CHCTEMbI KOHAWIIMOHHPOBAHNIS 3aBHCHUT OT PAAA
(haKTOPOB M OTIPEAESETCS, TAK K€ KAK ¥ BHIOOP CHCTEMBI BEHTHIIALKH,
KOHKPETHBIMH YCI0BUSIME CTPOHMTENBCTBA H 3KCIUTYATAIHH.

Kak npaBmio, Hal0 CTPEMUTHCA K IPHMEHEHKIO [IEHTPATIBHBIX CHC-
TeM KOHAMIMOHUPOBAHUA Bo3ayxa. Bee ciiyyau, koraa npuxouTCs K-
feraTh K yCTPOHCTBY MECTHHIX CHCTEM, JOJIKHBI ObITh HAZIEKAIIAM 06-
pa3oM o6oCHOBaHbL.

Crnenyet, OIHAKO, 3aMETHTb, UTO MHOTAA MCMOAb30BAHHE MECTHBIX
CHCTEM 3aBE/IOMO TIpenmoyTuTenbHee. Tak, Ipu HATHYHK B COOpYXe-
HHH paBJ[H‘IHOI'O TEXHOJAOTHYECKOTD TEILIOBBIASASIOIETO Oﬁopyl‘[OBE'
nus, paboTaionero pasHoBpeMeHHo, 06bIYHO TefecoobpasHee puMe-
HSATH MECTHBIE CHCTEMBL

JoBoabHo YacTo Hauboapwmmit HPpdeKT AaeT coBMeCTHOE HCROABIO-
BaHHE HEHTPAJBHBIX CHCTEM KOHI[H[IHOHHI)OBBHHH H MCCTHBIX KOHAHWIIK-
OHepoB, YCTaHABIHBAEMBIX B IIOMENICHHAX, OTAMYAONIMXCS cTieridmiy-
HOCTHIO TEIJIOBIAXHOCTHBIX HArpy3oK, TpeGoBaHuil K MapaMeTpam
BOBI[yIlIHOl.:I Cpeabl ¥ HHOT1a BPpEMEHEM MX HCIIONB30BaHUA IO OTHOLIE-
HHIO K OCHOBHBIM TOMETEHHSIM.

B HEKOTOpbIX 3/AHKAX H COOPYXKEHUAX CleAyeT OTAABATH NPEATIOoY-
TeHHe TaK Ha3blBAEMBIM 30HAJILHBIM CHCTEMAaM KOHAMIHOHHPOBAHUA,
B cayyae mpuMeHEHHs TaKHX CHCTEM TOMENIEHHA COOPYXKEHHA IPyI-
THPYIOTCS M0 30HAM, KAXKAas W3 KOTOPBIX XapakTePU3yeTCs OIpeAeeH-
HOH cpeaHeil BeMHUHHON YIebHOM TENIOBIAKHOCTHON HAarpy3KH (Kko-
JHYECTBOM TeIL1a, MPHXO/AETOCA HAa eJHHKNY ofbeMa uay NIoMmalu
MOMEIIEHHS ), TEXHOTOFHYECKUMUH 0COOEHHOCTAMHU ¥ MECTOM Paciiono-
KeHHS TIOMeIeHHH B 0bnieM 06beMHO-IUTAHHPOBOYHOM PEIIEHHU CO-
opy:KeHHs. B KaXAoH H3 TAKHX 30H NMPEZYCMATPUBAETCH Ta WJIH KHAA
H3 PaCCMOTPEHHBIX CHCTEM KOHAMIMOHUPOBAHUA BO3ZYXA.



I'naBa 4

IMPOIIECCHI U AIITIAPATDI
KOHIUITHOHUPOBAHHA BO3/IVXA

§ 4.1. CopepxaHHe NMPONECCOB KOHIHIHOHHPOBAHHA

Kax MbI Bugenu, cocTaB Bo3[yXa U ero MeTEOPOJIOrHUeCKHE TapaMeETPbl
10/l BO3IEHCTBHEM Pa3NMYHBIX NPOLECCOB, IPOMCXOAAIIHX B IIOMele-
HUSX, TIPETEPIIEBAIOT T€ WU HHble H3MeHeHus. YTo6bl 3TH BO3ZAeCTBUS
He [IPHBOAMAM K HAPYLIEHHIO 33/JaHHbIX YCJIOBHH, A0MKHA ObITh Opra-
HH30BaHA COOTBETCTBYIOMAs 06paboTKa PenUPKYJAHOHHOTO BO3/1yXa,
T. & BOIZYXa, MHOTOKPATHO HCHOABIYeMOro 8 nomemenusX. ObpaboTka
J0JIKHA TIPeACTaBaATh co00l COBOKYITHOCTh NPOIECCOB, 0DPATHBIX TEM,
KOTOpbIe HMEIOT MECTO B IOMEIe HHAX.

HapyxHb1ii Bo3AYyX, MOAABAEMBIH B IOMEIIEH WS, TOXKE MOXKET He YI0B-
NETBOPAThL TpeHOBAHUAM M TAKXKe HYXaTbed B obpabotke,

Omneparyu, Heab KOTOPbIX 3aKII0YAeTCs] B ToM, YToOBI IPHAATDH BO3-
AYXY 3aJaHHbIC CBOKMCTBa Kak II0 COCTaBY, TaK H 110 MCTEOPOJIDFH‘]ECKOM}’
(WAW TEMIEPaTyPHO-BALKHOCTHOMY) COCTOSAHHIO, H COCTABIAIT CYIII-
HOCTb Pa3sAMYHBIX TIPoIECCoB 06pabOTKH BO3AyXa B CHCTEMAX KOHAKIIH-
oHupoBanus. K 3THM IporieccaM OTHOCATCA: HarpeBaHHE; OXJIAKACHHE;
yBIayKHEHHKE; OCYIIKA; OYHCTKA OT [IbUTH, Fa30B, bakTepuii; yaalleHue He-
HKeJIaTeJIbHBIX 3aN1ax0B, a HHOrAa NpHAaHHe HBU6XOI_[HMOI"O apomMaTta; 030~
HupoBaHue; Honusaua. [I03TOMY IEPEYHCICHHEIE BHINIE OTIEPALHH, BECh-
MAa Pa3TUYHbIE TI0 COAEPIKAHKIO H TEXHHKE BbITIOTHEHYS, MOXKHO HA3bIBATh
TpOIEeCccaMy KOHIMIMOHUPOBAHUSA BO3/YXa,

OxHako M3 BCEro KOMIIEKCA PE3KO BBIAENAIOTCS NPOLECCH], LEIbIO
KOTOPBHIX ABAAETCA M3MEHEHHE TEMIIEPATYPbI, OTHOCHTENBHOM BIaXHO-
CTH, BJIATOCOAEPIKAHHS ¥ IPYTHX METEOPOIOTMYECKHX TAPAMETPOB BO3/Y-
xa. OHH OTAHYAIOTCS OT OCTANIBHBIX IPONECCOB 00paboTKH KaK TEOpeTH-
YECKHMU NOJOXEHHAMH, HA KOTOpP&BIX OHH OCHOBAaHbI, TAK ¥ TCXHHYCCKHMH
CpeacTBaMH, CTYKAUTUMHK 1A HX OCYIIECTBIECHHA.

CoBOKYIIHOCTb TAKOIO THIIA ONEPaIii 0OBIYHO HA3HIBAIOT TEILIOBIAXK -
HOCTHOH 06paboTKOi, 1104 KOTOPO# MBI B JaibHeifieM U 6yAeM NMOHH-
MaTh [pONEcCH KOHAHIMOHKEPOBAHUA BO3/YXa.

3a nocieqHEe roApl B HAUIEH CTPaHe MOAyYMAa GOABIIOE pa3BUTHE Teo-
PHs MponreccoB KOHAKIMOHHPOBAHHA BO3/AyXa. BrinosiHeHHBE Hay4yHO-
uccenoBareibeKue paboTsl MO3BOJISAIOT AOCTATOYHO 060CHOBAHHO NIPOH3-
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BOJHTDb PAacyeThl BECbMA CJIOKHBIX MPOIECCOB TETIOBARKHOCTHOMH 06paboT-
ki. B oTedecTBEHHOH IIPOMBIIIEHHOCTH OCBOEH BBINYCK PAJA allaparos
AUTst TaKoH 00paBOTKH, IPH 3TOM CTENEHb UX COBEPLIEHCTBA M3 TOfa B IoJl
Bo3pacTaeT. BMecTe ¢ TeM TeXHHYECKHH yPoBeHb IIPOH3BO/ICTRA alllapaToB
IS TEIUTOBJAKHOCTHOM 00paboTKK B03/lyXa, H B YaCTHOCTH aBTOHOMHBIX
¥ HEABTOHOMHBIX KOH/IMIIMOHEDOB, BCE ellle HEJIOCTAaTgYHO BBICOK. [lo cHx
TOp MMeeT MECTO OITPENeIEHHOe OTCTaBaHKe TIPOH3BOACTBA 0OOPYNOBAHMS
AJIA KOH/IMIIEOHHPOBAHHsA BO3AYXA OT TEOPETHYECKHX pa3pabOTOK.

Bce MHOrouncaeHHbIE BUABI alNapaToB, NMpejHa3HAYEHHbIX I H3-
MEHEHUA TEMIIEPATY PHO-BIAKHOCTHOTO COCTOSHES BO3AYXA, MOMKHO pa3-
OUTL HA TPH OCHOBHBIE TPYTITIBI;

— annapatbl KOHTAKTHOTO THIA, B KOTOPBIX TEIJIOBAAXHOCTHAA

obpaboTka Bo3/yxa NpousBoauTCA Gaarosapa HENMOCPEACTBEHHO-
MY KOHTaKTy ero ¢ Bojjoii. B anmapatax Takoro THIIa yAaeTcs MOJTY-
4aTh caMble PA3/IHYHBIE NIPOIeCChl, HO Yalle BCEro MX HCMOMb3YIOT
IS OXJIAKAEHUA BO3/IYXa, COPOBOKAAIOIETOCA OCYIIK O} MK YB-
JNKHEHHEM;

— noBepxHOCTHBIE TeNM0oOMeHHUKH. B 3TX anmapaTtax TeluioobMen
Mex Ly 00pabaTbiBaEMbIM BO3AYXOM M TEILIO- WK XOJIOAOHOCHTE-
JieM TPOUCXOAMT YEPE3 Pas3eNsIONyI0 nx TBepayio (0bpiano Me-
TAIIHYECKYI0) cTeHKY. [ToBepXHOCTHBIE TEIIO0OMEHHHKH TIpHMe-
HAIOTCS JUis HarpeBaHus (Kasnopudepsl) 1 OXJIAXKAEHUS BO3AYXa.
Ilocnenxee HEPEAKO CONPOBOKAALTCS BBIIIA/IEHHEM KOHJEHCATA H,
CJIE0BATENBHO, OCYIUKOMH BO3AYXa;

— amnmapaThi, OCCHOBAaHHbIE Ha [IPHMEHEHHH XUMHYECKHX TIOIJIOTHTE-
Jieil BOASHOTO Tlapa. JTH alNaparsl UCIOAbL3YIOTCH A OCYIIKH
Bo3Jyxa. Bemecrna, cay;amue /1A NOMJIOMEHHA BOAAHOTO Napa
13 BO3Zlyxa, 00bIYHO Ha3bIBAOT COpHEHTaMH.

§ 4.2. OO0mas XxapaKTEPHCTHKA ANNAPATOB KOHTAKTHOTO THIIA

OcHoBpible 321244, BOIHHKAIOUIHE IPY CO3/IaHKHK aNaPaToB KOHTAKTHO-
0 THI4, — 3TO TOMYYEHHE HaHOOMBINEeH TOBEPXHOCTH B3aNMONEHCTBHS
MeX Ay BO3LyXOM H BOIOH H CO3JaHKe A0CTaTOYHO GOIBIINX O THOCHTETb-
HBIX CKOpOCTEH ABHXKEHHA TOR K ﬂpyrofe‘[ cpeasl.
Bonpline MOBepPXHOCTH KOHTAKTA BOABI C BO3AYXOM MOKHO 0Opaso-
BaTb, HCIIOAbB3YA CAEAYIOUHE METOADL
- ,z[poﬁneﬂne BOJADI HA KallJId € MOMOLLBI) MEXaHWYECKHX pacnblLIATE-
Aeit Boztbl (06bIMHO IeHTpoGexHbIX POPCYHOK). B sTOM cyyae mo-
BEPXHOCTh B3aWMOJEHCTBHA BO3/YXa M BOIBI NpelcTapiseT coboi
NOBEPXHOCTh MHOTOYMC/IEHHDIX KalleJlb, BbUIETAIONUX K3 (hopcyHOK
M JBHIAOUMXCA C Pas/IHYHbIMHU CKOPGCTSIMH B TTOTOKe Bo3ayxa. Ha
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JaHHOM METO/I€ OCHOBAHO YCTPOHCTBO (POPCYHOUHBIX KaMep, ABJIA-
IOIMXCs1 CAMBIM PACIIPOCTPAHEHHBIM aNNapaToM KOHTAKTHOIO THTIA;

— OpOLIEHME BOIOH CJI0A MaTepuala, HMEIIEr0 MEOTOYHCICHHBIE
H3BHJIMCTBIE KAHAJIBI JUIS MPoXo/ia Bo3ayxa. I1pu sToM mosepxHo-
CTBIO B3aUMO/IeHCTBHS BO3/IyXa M BOZABI CIYXKHUT NOBEPXHOCTD JBH-
AYIIeicsa Mo cTeHKaM KaHala TJIEHKH BObL, KOTOPYIO OMBIBAIOT
CTPYHKH BO3JyXa, IPOXOAAIIETO YEPE3 KaHAJIbI OPOLIAEMOr0 BO-
Joi cnos Matepuana. Ha stom meTosne ocHoBaHO ycTpOHCTBO am-
I1apaToB C OPOIAEMBIM CIOEM HACAAKH;

— o6pa3zoBanue BOAOBO3AYLIHOHN 3MYIBCHH HJIH EHb] TIYTEM IPOITYC-
Ka [O7] JABJIEHHEM Yepe3 ¢/10# BOJIb! TI0TOKa Bo3Ayxa. IlopepxHoCTh
B3aMMOAEUCTBHS Bo/jBI C BO3AYXOM B 3TOM CIyuae HMeeT BecbMa
CNOHYI0 (POPMY, KOTOPYIO PHOOPETAET BOAA, HAXOISIIANACA B CO-
BMECTHOM ABHXEHHH C pa3apo01eHHbIM (HIH JUCTIEPTHPOBAHHBIM )
MOTOKOM Bo3zyxa. Ha 3ToM mpuHIHIle oOcCHOBaHO YCTPOHCTBO IeH-
HBIX allaparos.

OTanyuTe LHOH YepTOH allapaToB KOHTAKTHOLO THIIA ABJIACTCA BO3~
MOHOCTh OCYN[ECTB/ISATH B HUX CaMble Pa3dHYHble Tpollecchl (Halpu-
Mep, [IPOLECC OXJANKAECHUA ¢ OCYIUKOH BO3AYXA, IIPOIECC OXJMAKAEHH H
YBJIKHEHMA, WK TIPOLECC YBJIKHEH W TIPH MOCTOAHHOH SHTANbITHY, H,
HAaKOHel, IPOLECC HaTPpeBaHHs H YBJIaXKHEHHu:A Boaayxa). Kak Gyner no-
KasaHo nanee (§ 5.4), Xxapakrep Iporecca B 3Tux alllapaTax HETHKOM
ONpeNeIAeTCs TEMIIEPaTYpOH HCIIOIB3YEMOM BOALL Y HHBEPCAIBHOCTD
annapaToB KOHTAKTHOTO THIA — BechMa IIOJOKHTEIbHOE MX K4YeCTBO,
KOTOpoe co3aaeT HoMbliKe SKCIIyaTauuoHHbIe y106CcTRa.

Ipyro#i monoxuTeNsHON 0COOEHHOCTBIO KOHTAKTHBIX alnaparos AB-
JISIeTCsI QUUCTKA BO3AYXa, COMPOBOKAAONIAR TPOLECC TEILIOBAAKHOCT-
Ho# o6paboTkk. Boaayx mocue B3auMoaeHCTBHS ¢ BOAO#H 0cBOOOXKAAET-
CS1 OT 3HAYMTENBHOMN YACTH HAXOQATIEHCA B HEM TTBLIH ¥ THE3IAIHAXCSA HA
nuiavHKax Oaxrepuit. KpoMe Toro, YacTh OCTOPOHHHX IA30BBIX IPHME-
CeHl pacTBOpSETCA B BOJE.

Hajio 0TMeTHTD M TaKoe JIONOJHITEIbHOE ABJIeHHE, Habmo1aeMoe IIpH
oGpaboTke BO3/yXa BOIOM, KaK HEKOTOpAs HOHM3ALMsA BO3yXa, IIPouC-
XoAAIast BCIENCTBHE TAK HA3BIBAEMOro OaJIIoaIeKTPHYeCKoro 3 Qek-
Ta, DTy yMepeHHYI0 HOHM3ALHIO, BEAYIIYI0 K 06pa30BaHKIO JETKHX OT-
pUaTeNBHBIX MOHOB, CAENYET OLIEHHBATD MOJOKHTEABHO.

§ 4.3. OcHOBBHI TEOPHH TEILIO- H MACCOOGMeEHa
MEXAY BO3AYXOM H BoJOH

Kaxosa 651 Hu 6bi1a opMma IOBEPXHOCTH MacChl BOAbI, HCIIOJIB3YEMO#
Muist 06pa6oTkm Boaayxa B alllapaTe KOHTAKTHOTO THITA, IIPOLECCHI B3aw-
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MOJEHCTBHA MeXy BOAOH K BO3AYXOM MOAYMHAIOTCH OJHUM M TeM Xe
¢uzuueckM 3akoHaM. 1o CBoelt IpUpoAe 3TH IPOLECCH ABIAIOTCS TEI-
noobMenoM 1 MaccoobmeHoM. OHM MPOMCXOAAT MexIy Maccoii o6paba-
TBIBAEMOTO BO3[lyXa, HAXOAAIIETOCs B CJIOXKHOM JABIKEHHH, H [IOBEPXHO-
CThI0 BOAH. B HemocpeacTBeHHOH HAMZOCTH OT MOBEPXHOCTH BOZbI
pacroiaraeTcsa MorPaHWYHbIi COK BO3AYXA, ABHXKYUIMIICA TaMUHADHO.
TIpn aanbheitiem paccMoTpeHHH OYAeM UCXOIHTh H3 TORO, YTO COCTOS-
Hue Macchl 06pabaThIBAEMOTO BO3/YXa B KA/l JAHHBIH MOMEHT BCIO-
Iy ONWHAKOBO H U3MEHEHHA MPOHCXOAAT BHYTPH NOTPAHHYHOTO CJI0A.

Y0661 MOXKHO ObLI0 OCYIECTBUTD IIPOLIECC TEMLI00OMEHA, HEOOX01H-
Ma pa3HOCTh TEMIIEPATYP Mexay 00pabaThIBaEMbIM BO3YXOM M TIOBEPX-
HOCTBI0 BOJIbL J171 MaccooOMeHa Hy>KHa PasHOCTD MAPLHATBHBIX AaBle-
HHH BOAAHOIO NTapa. B COOTBETCTBUY € IPHHATOH HaMK CXEMOF ABIEHHA
06e 3TH pa3HOCTH AOJDKHBI IPUHHMATHCS OTHECEHHBIMH K TDaHHYHBIM
MOBEPXHOCTAM pasliena NOTPaHuYHOTO C0A Bo3ayxa. MiHaye ropops, TeM-
HepaTypa BO3/lyXa H JaBJI€HHE BOASHOTO N1apa Ha TPaHKIIE MEXTY IToTpa-
HHUYHBIM CJIOEM M OCTajbHOM
Maccod Bo3ayXa XapakTepH-
3yIOT TeMNEpaTypy ¢ u AapJe-
HHe BOASHOTO Mapa P B 06-
pabaTeHBaEMOM BO31YXE, A
TEMIepaTypa ¥ JaBJIeHHe BO-
ASHOTO Napa Ha FPaHuIle MeX-
Ily HOI‘paHH‘leIM CJI0eM H
BOJIOM XapakTEPH3YIOT TEM-
neparypy £, ¥ 1aBJeHue BOJA-
HOTO napa P!’ Ha [IOBEPXHOCTH
Bojbl. [lociennee pasHo AaB-
JIEHHI0 HACBIUIEHHOIO BOJIA-

Puc, 4.1. Cxema B3anMoOZeicTBUS HOTO Tapa npu TeMneparype
BO3AYXa M BOABL BOJIbI.
1 — macca o6pabaTHIBAEMOrC BOBAYXA Taxum 06p330M. CJOXKHBIE
(HaXOAMTCA B TYPOYIEHTHOM JABHXKEHKH, HMEeT ABJIEHHA, HaGmonaeMble npu
trapameTpu f, P,); 2 — rpaiiuaman B3aMMO/IEMCTBHH BOJLI M BO3-
HOBEPXHOCTE MeXAY 0OpabaThIBaEMBIM AvXa, MOXKHO DACCMATPHBATS,
BOJLYXOM W IOTPAHWUHLIM COEM BO3LYXa
(umeer napaMerpw £, P); 3 — norpanudsii KCTIOJIb3Ys CXEMY, NIPEACTaB-
CHOH BO3AYXa (JRMKETCA JTAMHHAPHO); JIEHHYIO Ha pHC. 4.1.
4; Macca BOZL (MMCET TeMITepaTypy ¢, ), BHyTpH IOTpaHHYHOTO
= TPaHMAMAn TIOREPRUGCTE MeAY CJ1051 IEPe[aya TeMAa IPOHC-
NOTPaHHYHBIM CJI0EM BO3LYXA i BOJOH
(umeet TeMuepatypy ¢,, JaeHHe BOASHOTO XOJHT TENAOIPOBOAHOCTBIO.
[1apa COOTBETCTBYET COCTOAHHIO Moxno CYMTATD, 4TO B 3TOM

HAaChILUEHUS Npu 310H Temueparype P') c/0€e TeMIepaTypa U3MeHs-
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eTcA AHHEHHO oT t Ao . [TapuuanbHoe paBieHye BOASHOFO Hapa
M3IMEHSIETCS TakKe M0 3AKOHY npAMONA aunuu ot P, 10 P’ . Moneky-
JApHBIE NMPONECCH TIEPEHOCa Tell/a U MAacChl BOASHOIO IIapa, IpOKC-
XO/ASIHE B NOTPaHHYHOM Clloe, IOAUMHAITCA aHANOTUYHBIM (DH3U-
YyeCKHM 3aKOHaM.

IlepeHoc Tema onuchBaeTcs ypaBHeHHeM 3aKoHa Dypbe:

_ 7»i—)t
= WA q =—-Agradt, (4.1

TI€ § — YAeNbHBIA TEMAOBOH OTOK, KKAI/M*uac;
A — k03 duiMenT TEIIONPOBOAHOCTH BO3/lyXa B IOTPAHMYHOM CJIOE,
KKAN/M*-uac-zpad;

g’% =grad ¢ — rpaaveHT TemnepaTypsl. Ecan nporecc cTauoHapeH u

-t
H3BeCTHA TOJIKHA TTOTPAaHWYHOTO ¢J10s1 8, To gradt = 3 .

MonexyapHaiii mepenoc macchl (anddyans) omHCHBAETCA aHANO-
rHYHBIM ypaBHeHuieM 3akoHa Duxa:

oy,
Ton’

r/le g, — YAeJbHbIN NIOTOK BoAAHOTO napa, xI/m*-uac,
K.~ Koad)qmuuem anthpysnn, M2 uac;
'y — KOHIIEHTpallis BOASHOTO Mapa B Boanyxe, kI /m®;

& -—k win g, =kgrady, , (4.2)

811: = grady“ — rPajiieHT KoHIeHTPau BoaAHoro Napa. Ecu po-
Hecc CTalHOHapeH W H3BECTHA TOJUMHA MOrpaHHYHOroO ciaod, TO
gl'«':ld'fn 5?11 )

KonnenTpauus BOASHOrO napa ¥ ero NapIiHalbHOE AaBJeHHEe CBA-
3aHbl H3BeCTHbiM coOTHOWeHueM (1.21), HA OCHOBaHHH KOTOPOTO

P
Yn‘—‘R"—“T, U mostoMy ypapHenue (4.2) moxer ObITH 3amMcaHO

HHaye:

gn=—kpa—£ wiH g, =~k gradp, . (4.3)
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B aroM ypaBHeHMH koo PuiuenT AndPYIHKE OTHECEH HE K PA3HOCTH
KOHIEHTPALKMK, a K Pa3HOCTH NapIi{UajibHHX JAaBJCHUH, H NO3TOMY pa3-
MEPHOCTD €10 M/4ac, eCAK AABJEHUE BbIpaxeHo B kI /m?,

Juddyans BoasHOro napa B IOrpaHAYHOM CJIOE BO3/yXa COMPOBOXK-
naetca ¢azoBbiME NpeBpamenuamMi. Eciu P > P!, moneKyabl BOASHOTO
Trapa IIepexoJaT U3 Bo3yXa B BOAY, YTO XapaKTEPH3YeT NPOLeCe KOHAEH-
caiuu. [Ipu P! > P, mabmonaercs oOpaTHbIi IIEPEXO MOJIEKY, WK KC-
TlapeHHe BOJH.

JL14 MepBOro Nponecca XxapakTepHO BblIENeHHE CKPBITOrO TEILTa, BTO-
poii nponecc, Hao6opoT, CBA3aH C 3aTpaTaMy Tellla Ha HCIIapeHHe.

OTMeyeHHas aHATOrEA MeXY MOJEKYAIPHBIME MPOIieccaMH TellIo-
¥ MaccoOOMeHa paclpoCTPAHsAETCS Ha MOJISIPHBIE ePeHoCkH], TIPORCXO-
JSIIHE € TOMONIBI0 KOHEYHBIX MACC ABHKY IUXCA cpe/l (BOIbI M BO3AYXa).
MosHo 3amicars AuddepeHraIbHbie YpaBHEH#EA NlepeHoca Telna U
BewlecTBa B Haubosee npocToii popMe 1A YCAOBHH CTAIHOHAPHORO CO-
CTOAHHA Mporecca {iepBbie TIPOU3BOTHBIE OT TEMIIEPATypPbl U KOHIIEHT-
paiyay 10 BpEMEHY PAaBHBI HYJIIO):

w, gradt)=aV?; (4.4)
g
(w, grad yﬂ)= ng-y“ : (4.5)

T/€ @ — CKOPOCTb ABIDKEHHS OXHOM CPEJIb 10 OTHONIEHHIO K NPYrod
(B ZaHHOM ClIyYae BO3/yXa IIO OTHOLIEHHIO K BOJIE);

a — k03¢ PHIHEHT TeMIEPaTyPOIPOBOTHOCTH BJIAKHOTO BO3AYXA;

& — koathdunueHT Juddyany BOAAHOTO Mapa B BO3AYXE,

JTH ypPaBHEHHS BKJIOYAIOT (PH3HYECKHE KOHCTAHTHI BO3AYXa G U K,
KOTOPbI® BIHAIOT HA HHTEHCHBHOCTb SABJIEHHH T€PEeHOCa ¥ HMEIOT OfH-
HaKoBY10 pasmepHocTb. Ecin ynactes penmrts ypapuenss {(4.4) v (4.5)
C COOTBETCTBYIOIUMH IPAHHYHBIME YCIOBHAMHM, TO MOXKHO IOJYYHTE
1015 TEMIIEPATYp U KOHNeHTpanuil. B cayyae, koraa @ = k, paccMarpu-
BaeMble NOJIsA ToL0OHEI, ecii MoNO0HBI TpaHuyHble yeaoBus. Kak ussec-
THo, U1 WealbHBIX Fa30B M TOT H APYroi koaduuueHT (TOYHO Tak Xe,
Kak H K03 (HIHEHT kMHEMATHYECKONH BASKOCTH V) MPHOMH3UTENBHO
PaBeH IPOM3BEIEHUIO CPEIHEH CKOPOCTH ABMXKEHHS HA CPEAHIOK LIHHY
cBoboaHoTO Mpobera Moaexysn. Boaayx B mpouneccax, ¢ KOTOPbIMH TpK-
X0AMTCA HMETb JE/M0 B CUCTEMAX KOHAWIIHOHHPOBAaHHUA, PACCMATPHBACT-
€A KaK HAealbHBIH ra3. Kax Mbl BHAEIH, 3Ta e NPEANOCHLIKA JIEKHUT B
ocHoge noctpoenust I — d puarpammbl. Takum 06pasoM, MOXKHO CYUMTATh,
YTO pacnpefieleHust TEMIIEPATYP ¥ KOHIEHTPAMi BOISHOTO Mapa B BO3-
Iyxe H IIPOLECCH TEMA0- 1 MacCOOOMeHa MEXIY BO3AYXOM M BOJAOH B
annapaTax KOHTAKTHORO THIIA MOA0GHHL.
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Ipoueccn u annapamm KOnOuLuOHUPOBanUs 8030yxa

YkasaHHbIE IPOIECCH HHTEPECYIOT HAC IIaBHLIM 06Pa3oM B CBA3H €
pacyeToM arnnapaToB KOHAMIIMOHHPOBAHHS BO3AYXa KOHTAKTHOTO THIIA.
OcHoBHOH 3a/layeil NPK 5TOM AB/AAETCS HAXOM/IEHHE KOJHYECTB TeN/a 1
BeIecTBa (BOASHOrO Napa), KOTOPHIMH 0OMEHHMBAIOTCA BO3AYX M BOJA.
lomy4eHnHe cOOTBETCTBYIOIHX KOJIHYECTBEHHBIX 3aBUCHMMOCTEH OCHOBa-
HO Ha MCIOJAL30BaHHH KO3((PHIMEHTOB NepeHoca, BXOAAUIMX B OCHOB-
Hble YPaBHEHHS Temno- u Maccoobmena. C noMoIibio 3THX Ko3tgmiu-
€HTOB YE€NbHBIE KOJHYECTBA TEIUIA H BOAAHOIC 11apa, ONpPeIe/iieMble
ypaBHeHnamu (4.1), (4.2) u (4.3), MoryT 6bITh HAHZEHH M3 BHPAKEHHHH:

q=a(t_tm) (4.6)

gnsz('Yn _T’n) W gy= Bp (Pu "'P'n) ’ (4.7)

rae o — xo3hdHUIMeHT TemnooOMeHa MeXIY BO3AYXOM H MOBEPXHO-
ctuio BoJH. B ofmieM ciyyae semunna koadupripenta rennoobMena a
COCTOMT H3 KOHBEKTUBHOM 0L M IYIHCTOM O, COCTABJIAIOMHEX: ¢ =0 _+0. .

Jlyuncrnii Tena006MeH B KOHTAKTHBIX alTNapaTax TPOHCXOIMT B OC-
HOBHOM MEXJY ITOBEPXHOCTAMH BOJBI, HAXOAAIMMHCS B OZHOM M TOM
e ceveHuH annapara (KaljiH, IIEHKH, BOIHAs YacTh NEHHl). ITH NOBeED-
XHOCTH MMEIOT paBHBIE HJIM BeCbMa OJTH3KHe TeMIIEPATYPbI, HOITOMY /0~
nefl TYYUCTOrO TeNTa MOXKHO NIpeHe6PeYs U CYUTATD, YTO L & O, ;

BT, Bp — K03 GUIHEHTH MaccoobmeHa MeX Y BO3LYXOM H IIOBEPXHO-
CTBIO BOADL; NPH 3TOM B, OTHECEH K PA3HOCTH KOHUEHTpaumi, a f —
K Pa3HOCTH HAPIMAIBHBIX [aBjeHUH napa Ha rpaHUYalllMX NOBEPXHOC-
TAX MOTPAHHYHOTO CJIOS.

Byaem cuuraTh HalpaB/eHHe TPOLECCOB TEIIO- M MaccooOMeHa no-
JIOKHUTENLHBIM, €CJIH [I0TOKH TEIUIa H MAcChl HAllPaBJIeHbI OT BO3AYXa K
BOJIE.

J{1s1 aneMeHTapHBIX KONHMYEeCTB TEIIa M BelllecTBa (BOASHOIO mapa)
MoryT OuITh HAmMCAHBL CIEIYIOUE YPABHEHH:

dQ, =l -t, )dF ; (4.8)

dGn ZBp (PII_P;)dF> (49)

rae dQ — KOTHYECTBO SBHOTO TenJa, OTaBaeMOro BO3NyXOM BOIE;
kxan/uac,

dGlI ~ KOJIHYECTBO BOASHOIO Hapa, nepexoisilero oT Bo3ayxa K
Boge; kI /uac.

¥YpapneHue (4.9) MOXHO HANKCATE B APYroM BHJE, €CJIH HCHOML30-
BaTh KO3PGHIHEHT MaccOOOMeHa, OTHECEHHBIN He K PAa3HOCTH mapu-
aNBHBIX JaBJIEHKIT BOASHOTO Napa, a K PA3HOCTH BIArocojiepxanuii d:
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Iaga 4

d-d”
dG, —0[ T )dF, (4.10)

rae d — srarocofepkanue o6pabaThIBAEMOTO BO3YXa;

d" — Barocofiep;xaHue BO3lyXa, HAXOAALETOCS B IOTPAHWYHOM CJIoe
(Ha rpaHMIe BO3AYX — BOIA);

o — kKoarduMenT MaccooOMeHa, OTHECEHHBIH K PasHOCTH BJIAroco-
AepKAHMIL,

Bumecte ¢ BogsHbIM IapoM W3 BO3AYXA K BOIe NepenaeTcs Temto, 3a1-
paveHHOE HA HCMapeHHe Napa U Tenephb BHIEAIONEEC B IPOIecce KOH-
ZeHcalny, JTO TelJao OOLYHO Ha3blBAETCH <CKPHIThIM», KonmyecTBO
CKDPBLITOTO Tenaa Q' MOXHO HaTH W3 PABEHCTBa

d-d*
dO’ =1dG. = dF
Q' =1dG, ""[1000) , (4.11)

TI€e r — TemI0Ta UCHAapeHHs, BbIAeMAIMAACS DU KOHAEHCAIHHA BO-
ASIHOTO Tapa.

Tak kax KOHJIeHCaIMs TIPOUCXOAMT IPH TeMIlepaType BOAH £, , Ten-
JoTa MCHapeHHs B cooTBeTcTBHM ¢ (1.16) onpenenserca U3 BhIpaKeHHA

r=>595-0,54¢, . (4.12)
Hmes B Buny nanbHeiimue npeobpazosanus, sty GOpMYyIy Hemeco-
06pa3sHo IPeACTABUTD TAK:
r=395-t¢t, —0,46t, . (4.13)
Taxum o6pa3om, HOTHOE KOJTHYECTBO TEITa, KOTOPhIM oOMeHnBaoT-
Csl BO3YX U BOJA, COCTAB/IsSET
d-d”
1000
Beenem oveHs BaXkHOe COOTHOIUEHME, CHPABEJTHBOE A YCAOBHI

nopoOus HPOIIECCOB TEIIO- H MacCONePeHoca, KOTopoe ObiIo nomyyeHo
eme B 1922 r. JInioucom:

dQ’'=dQ, +dQ =alt -t )dF+m( ]dF (4.14)

X=¢,, (4.15)

rae ¢, — yAenbHas TEMIOEMKOCTb BIaXHOIO BO3IYXa,

¢, =0,24+0,46%.-0- : (4.16)

CrpaBeuBoCTb COOTHOLEHHA JIbIOKca HEOXHOKPATHO OBEPraNach
COMHE€HHIO B3-3a TOIO, UTO TpH f€JCHHH NOJYYECHHOIO B peayJibTarte 3KC-
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IIpoyeccrt u annapamue xonduuonuposanys goadyxa

FEPUMEHTAIbHBIX HCC/IeN0BaHUN 3HayeHua KoaddHuueHTa IBHOU Tem-
JIOOTJA4YM L Ha Ko3(rbHLKEHT MaccooOMeHa ¢ paseHcTso (4.13) He co-
6aonanoce. Ha srom ocHoBanum nenancs BuiBox 06 OTCYTCTBHH IOAO-
Gus npoleccos Temno- 1 MaccooGMeHa TPH B3AUMOJIEHCTBHM BO3yXa M
Bo/bl. Kak nokasauo B Haweit paGore [28], nonyyaiommuecs B OTILITAX OT-
KJIOHEHHA BEMMHHBL /O OT C,' 00BSCHSIOTCS He OTCYTCTBHEM MOT00Hs
NPONECCOB, 2 0COOEHHOCTAMU METOAUKH 06PaGOTKH 3KCIIEPHMEHTANBHBIX
nanubix. Tloatomy B nanbueiinieM Oyxem c4MTaTh, YTO IS KauIOTO 3le-
MeHTa dF IOBEPXHOCTH KOHTAKTA BO3yXa W BOALI CIIPABETHBO IIPHHSI-
t0e JIBIOHCOM COOTHOMEHHE.

C yueToM Beero cKa3aHHOro MoXKHo mpeoGpa3oBaTh paBeHCTBo (4.14),
BLIDA3KB B HEM O Yepe3 oc,’ ¥ TOACTABHB BMECTO C,' M 7 UX 3HAYCHHA N3

(4.16) 1 (4.13):

dQ=u[(024+046—](t t 1 (595 ¢, +0,46¢ ) }df. (4.17)

1000

Iponenas Hecnoxabie 1peobPasoBaHus, HETPYAHO YOEIUTHCA, YTO NOT-
HO€ KOJIHYECTBO Tellna dQ MOXeT ObITh IIPe/ICTaBAeHO B CJAELYIOIEM BUE:

d—d’
=a|I-1"~t, 2% |dF
dQ 0[ ta 1000] : (4.18)

tae I - anranbnus obGpabaThiBagMoro Bo3ayxa;

I'" — 3HTANBIMA BO3LYXA HA rPaHMIE BOJAA — BO3AYX.

Bripaskenue, crosniee B CKOOKaX, OTAMYAETCA OT PASHOCTH HTAND-
NHH Ha BEJIMYKUHY, TPEACTABAAmYIO cob0H KOIHIECTBO ABHOTO TEIA,
3AKJIOYEHHOTO B KOHJeHcaTe. JTa BeIMYHHA B 1IPOIleccaX KOHANMITHOHH-
DOBaHMS BO3AYXA BechbMa MATA H €10 MOKHO npeHebpeus. Torna

dQ=o{ - I")dF . (4.19)

W3z ypasHenns (4.19) MoxHo caenaTh BBIBOM, YTO KoaDdUITHEHT &
ABJIAETCS OJIHOBPEMEHHO KO3 puiiHeHTOM Maccoob6MeHa,
OTHECEHHBIM K PasHOCTH BJIArocojiepxaHuit o0pabaTniBaeMoro Bosayxa
4 BO3[IyXa, HaXOJAmerocs B TOHKOI nuieHKe Ha rpaHHIle BO3AYX — BOAA, H
KO3t dDHIHEHTOM NOMNHOTO TenJA00OMeHa, OTHECEHHBIM
K PasHOCTH 3HTANBIHH TeX XKE ABYX COCTOSHUI BO3AyXa.

§ 44 MWaobpaxkenue na I — d anarpamme npoueccos o6paGorku
BO34yXa BOAOMH

Kax Mbl Bugen, aseMeHTapHbBIE KOJIMYECTBA MOMHOTO TEMA M BOASHOIO
napa, neperasaeMple BO3AYXOM BOJE, ONPENEAAIOTCS ¢ NOMOLIbIO 3aBH-
cuMocreii (4.10) u (4.19). B pesyncrare tenio- 1 Maccoobmena npouc-
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Thasa 4

XOJ/IMT yMeHbIIEHHe SHTANLINM B BIATOCOIEPIKaHMs BO3IYXA COOTBET-
cteeHHo Ha dI v d(d). [Toatomy 3TH )Ke KOJHYECTBA TENAa ¥ BIATH MOX-
HO HAWTH H3 BhIPAXKEHHH

dQ =G, dI :
dGn = _Grcd(d) ’

Pazpenue (4.10) Ha (4.19), a (4.20) na (4.21) u upupaBHsAB pe3yabTa-
THI, TOJIYYUM

(4.20)
(4.21)

I-1" _dl
d-d"~ d{d)

Otclofa BEITEKAET YPe3BblYaiiHO BayKHBIH BBIBOZ: €C/IH TEMOEPaTypa
BOJIBI B MPOTIECCE B3aHMOJIEHCTRHA OCTAETCA HOCTOSHHOM (a aHaywuT, 0y~
ayT noctosHHe [” 1 d "), TO HaMeHeHHe TapaMeTPoB BO3AyXa MPOUCXO-
IUT 110 IPAMOY JIMHUH, coeiuHsiontel Ha I - d fuarpaMme TOYKY coCTO-
siHust Boanyxa (I, d) ¢ Touko#, XapaKTepHayOlel COCTOSHHE BO3AYXa B
TOHKOH nJIEHKe Haj oBepxHOCTLIO Boabl (1", d").

Kak u3BecTHO, BO3YX B TOHKO¥ NJIeHKe HAXOAHUTCA B COCTOSTHHH THOI-
HOTO HachlEHHs, a ero TeMIeparypa pasHa TeMmeparype sogul. [lo-
ITOMY TeMIlepaTypa BOJbI OJHO3HAYHO ONPEJE/IsSeT TOUKY C TTapaMeT-
pami I" u d”. CnepoBarenbHo, eciu Ha I — d quarpamMe cocTosHHe
BO3/IyXa 3aJaHo TOYKOH A, uMeromied napaMeTpsl I, d, ¥ U3BECTHO, UTO
3TOT BO3JyX B3aUMOJEHCTBYET ¢ BOJOH, Y KOTODOH TeMIepaTypa paBHa
t,, TO IPOLIECC M3MEHEHHs COCTOSTHUS Bo3iyXa Oy et naobpaxarbes nps-
Mot nnueit AR (puc. 4.2). Ha-
npaBJieHHe NpOIecca — OT TOUYKH
A K Touxe R.

Takum o6pasoM, xapakTep H3-
MeHEHH BO3MYXA TaHHOTO COCTO~
siHUsL npH 00paboTke ero Bogo¥
onpeaensercs TOMbKO TeMIepa-
TYPOH BOJBI.

Bes 061acTh BO3MOMKHBIX H3-
MeHeHHH Bo3ayxa xaxoro-mubo
COCTOSHHSA, 33/[aHHOTO TOYKOH Ha
I — d nuarpaMme (HanmpuMep, To4-
KOH A), OTPaHHYHBAETCS [IPAMbI-
MH, IPOBEJEHHBIMH M3 TOUKH A

(4.22)

Alld)

g9

Puc. 4.2. Ilpouecc paaumoneiictens
BO3/AYXa H BOIBI, HMEIOLLEI
HOCTOAHHYH) TeMIEepaTypy
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Ipoueccw u annapamm xonduyuonuposanus so30yxa

BO/BI BCst 061aCTh BO3MOMKHBIX M3MEHEHHIl COCTOSHHA BO3AYXA ACTUTCS
Ha CACOYIOIHE 30HBI:

1-1 30 Ha. TeMmneparypa Bofm HHXe TeMIepaTyphl TOYKH pOCHI
o6GpabaTbinaeMoro poamyxa: t, < ¢". 13 paccMoTpenus puc. 4.3 BuaHo,
4TO B Pe3ynbrate B3aHMOAEHCTBUA BO3AYXA ¢ BOIOI Taxkoil Temnepa-
TYpbl YMEHBIAIOTCSA: HTANBITHS, TEMIIEPATYPa H BAArOCOXEPKAHHE
Boanyxa. CrenoBare/bHO, TPOUCXOASAT IPOLIECCH OXIAX/IEHHS B OCYLL-
KM BO3JyXa.

2-a 301 a. TemnepaTtypa BoAB paBHa TEMIEPATYPE TOUKHM POCHL:
t = . EcrecTBeHHO, MO/ BO3eHCTBHEM BOABI JAHHOH TEMIIEPATYPbI
yMeHbIIaeTcs SHTANBINA M TEMIIEPATyPa BO3AYXa, HHAYE TOBOPS, NPo-
MCXO/IUT OX/IAK/ICHNE BO3/IyXa NIPH HEH3MEHHOM BJIArOCOAEPKAHHK.

3-1 3 0Ha. Tempepatypa
BO/BI BBIITE TEMIEPATYPhi TOU-

KH POCHL BOAXYXa, HO HIDKE €ro
TEMIEPATYPHI 110 MOKpomy Tep- {1
MomeTpy: £ <t <t, . 1lpnobpa-
HOTKe Bo3qyxa yBeaMIHBaeTCs

€T0 BNArocofepXxaHue, HO
yMeHbIlraeTcsi SHTAAbHHUA H
Temneparypa. Takue poreccsl
Ha3bIBAIOTCS NIPOLECCAMH OX-
JEOKAEHHA ¥ YBAAXKHEHMS.

4-a 30Ha. Temneparypa g
BOJLI PaBHa TeMOEpaType BO3-
lyXa 00 MOKPOMY TEPMOMETDY:
t =t Ilpoueccn o6paborku
BO3/IyXa B 3TOH 30He XapaKTepH-
3YIOTCSI POCTOM BJIATOCOJAED:Ka-
HUA, HEH3MEHHOH SHTANBIHEH H
YMEHBIIEHUEM TeMIIepaTyphl
(o cyxomy TepMoMeTpy). ITH

Puc. 4.3. BosmoxHBIe npotecch
B3aMMOJECTBHA BO3AyXa U BOAHL:

1 — 30Ha NPOLECCOB OXMAKAEHHA H OCYIKH
BO3ayxa ¢, < t); 2 — 30Ha IPCLECCOB

NPoTecchl NPHHATO Ha3blBaTh
NPOIECCAMH YBJIKHEHUS TTPH
HOCTOSTHHOH 3HTANbINH, KIH
npoieccamu agnabarHOro yB-
NKHEHUS.

Tak xax aHTanbIHA BO3AYyXa
B JJaHHBIX POIECCAX OCTaeTCs
HOCTOAHHOM, HENL3s TOBOPHUTH
00 oxXJIaK/IeHHH BO3/IyXa B TeIl-
JIOTEXHHYEeCKOM cMbicae. OHa-

OXJIAKAEHUS BO3ZAYXa NIPH NOCTOSHHOM
BIATOCOAEPKAHUN £, = L}, 3 - 301a MPOLECCOB
OXJIAKAEHHA W YBJAaXHeHHUA BO3LYyXa
£y <t <t'; 4 — 30Ha poneCccOB 24HABATHOrO
YBIDKHeHHS Bosayxa £ =t/;

5 — 30Ha YBJIAKHEHWS BO3AYXA NPH
[OBBILERHN JHTANLITMK H TIOHHXEHWH
TEMOEPATYpPHL £,' < £, <¢,; 6 — 30Ha
VBJIAXKHEHHA BO3LYXa [IPH TOBbILIEHHH
3HTAJBIMH U [IOCTOSIHHOM TeMIeparype
t,=t; 7 - 30} YBIAKHEHHS W HATPEBAHUS
BOJAYXa £, > L,
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Trasa 4

KO B CBA3H C YMEHbIIEHNEM TEMIIEPATYPbI BO3YX nocJie 0bpaborku Gyser
Kazarbest yenopeky bomee xonoayem. 1103TOMY TakHe MPOLECCH! B BEHTH-
JATIUH B KOHIKITMOHHPOBAHHK MHOT/IA HA3BIBAIOT NPOIECCAMK OXJTaMKAe-
HHA H YBIOKHEHHS.

5-s1 3 0 H a. TeMmepartypa BOJIbl Billie TEMIIEPATYPBI BO3YXa II0 MOK-
POMY TEPMOMETDY, HO HHIKE €70 TEMIIepaTyphl M0 CYXOMY TePMOMETDY:
t' <t <t, llpu HCNONL3OBAHMK TAKO! BOMALI IPOHCXOAUT YBENHYCHHE
B/IArOCOJEP)KAHMS H FHTAIBIHU BO3LYXa H YMEHbLIEHHE €ro TeMnepary-
put (110 CYXOMY TepPMOMETDPY) — IPOTIECC YBIAKHEHHS, CONPOBOX TAIOIIHIA-
¢S POCTOM SHTAJILITHY, TO3ITOMY B TEILIOTEXHHYECKOM CMBIC/IE TAKO# ITPo-
1ece siJIsieTcs HarpesaHueM. Yo ke KacaeTcs BO3EHCTBHA Ha Ye/IoBEKa,
TO B HMDKHEH yacTH 5-# 301! 06paboTanHbIi Bo3ayx OyaeT omymarscs
GoJiee XOJOAHEIM, 4 B BepxHeH yacTH Gofee TEmbIM, YeM A0 00paboTKH.

6-1 3 o 1 a, TemnepaTypa Boabl paBHa TeMIlepaType BO3Ayxa IO Cy-
xoMy TepMomerpy: £, =t,. [Ipu o6paGoTke BO3xyXa B 3T0M Ciiy4ae Habio-
JAeTcsi POCT BIArOCOAEPKAHHUS M SHTANLIINM, TEMIIEPATYPA BO3yXa OC-
TaeTcA NMOCTOSTHHOH —~ mpouece yBIaXXHeHHs, CONPOBOXAAIIHICS
yBenuyeHHeM antanbuy. Kax ykaswieanoch panee, 3TOT Ipogece Npak-
THYECKH JIETKO OCYIIECTBHTD, €C/i B BO3AYX BHUIYCKATh HACHIEHHDIH
BOAAHOMU I1ap M3 MAPOBOTO KOTJ/ia HU3KOTO AaBAEHHS.

7-a 3 0 Ha. TeMneparypa BojBl BbIllI€ TeMIEPAaTYPhl BO3Ayxa NO Cy-
XOMy TepMoMeTpy: t_>t,. B aToM ciryyae, 1o cpaBHEHHMIO € IPEbILY UM,
Takxe Hab/mogaeTcst POCT TEMINEPATYPsl BO3lyXa — MPOIECC yBIaXHe-
HUA M HArpeBaHUs.

U3 Beex npomeccos 06paboTkn Bo3myxa Bogoi Hanboblee NpakTH-
yeckoe 3HAYEHHE B TEXHUKE KOHAMIMOHUPOBAHHS HMEIOT IBa: MPOIECC
OXJNAXKACHUS BO3IYXa, CONPOBOXIANIMicA ocyiukei (1-1 30Ha), U po-
1ecc aauabaTHOrO YBIAXKHEHHS (4-51 30Ha).

Mepssiit nporecc (1-s1 3ona) npumensiercs npu o6paboTke Hapyx-
HOI'o BO3/lyXa (JIETOM) H PEIMPKY/ISIHOHHOTO BO3LYXa, UCHIOJIL3YEMOTO IS
COBAHUS TEMIIEPATYPHO-BIDKHOCTHEIX YCIOBUH B ITOMELIEHHSX C TEILIO-
H BJI&I‘OH:‘]ﬁblT]{aMH. K raxuMm MNOMEIEHUAM OTHOCATCA MHOTOYHUCIEHHBIE
PA3HOBHHOCTH IOMEIEHHI, B KOTOPHIX PabOTAIOT JIICAH ¥ YCTAHOBJIEHO
TENJIOBBIIENsIOIEee 060PyIOBaHHE (3IEKTPOABHIATENH M 3/IEKTPOTeHepa-
TOPHI, TPUOOPE! PATHOCBA3H, IEKTPOHHKH K ABTOMATHKH, CYETHO-PeIlan-
I{HE YCTPOHCTBA, CPEACTBA HIEKTPHIECKONO OCBEleHUA | T. 11.). B ary xe
IPYNIY BXOAAT NPOU3BOICTBEHHbIE HOMEMIEHHS, B KOTOPBIX TEILIO ¥ BOJS-
HO ITap BBINENSIOTCS OT TEXHOMOTHYECKOTO W HHEPTeTHYeCKoro obopyao-
BaHUA (MPONAPOYHLIE KAMEDD, [1APOBLIE KOTIB U T. JL.).

PaccMorpum nrepautit nponece 6oee noapobHo. s ero ocymects-
JIEHHs1, KaK OBITO TOKA3aHO BhILE, HYKHO, YTOOb! TEMITEPATYPa BOJIbI OnlIa
HHKE TeMIIEPATYPLl TOUKH Pock 06pabaThiBaEMOro Bo3ayXa. 1o Moxer

126
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OBITH IOCTHTHYTO NpH 06paboTke BO3AYXa XOMOAHOMH IIPOTOUHON BOLOH
b0 BONIOH, OXNAXKAAEMON B XOOAMIbHBIX yCTaHOBKAX. Bozga B peaysb-
TATE B3aUMOMIEHCTBHA ¢ BO3AYXOM HarpepaeTcs. OlHAKo caeqyeT MMeTh
B BHJLY, 9TO JIJIS MPOLIECCa OXIAKACHHUA 1 OCYLIKH BO3yxa Heo6X0oIHuMO,

4TOOBI B TEYEHHE BCErO B3aHMO-
JEHCTBUS MMEIO MECTO YKa3aH-~
HO€ HEPaBEHCTBO: £, <t'.

IIpou3BeneM mocTpoeHHs,
unacTpupyomne va I ~ d
JHarpaMMe JaHHbIi mpoiecc ¢
YYETOM M3MEHEHHA TEMIIEDATY-
PBl BObl H COCTOAHHS BO3/IyXa
1IPM TTPOXOXIEHHH Yepe3 TOT
MM HHo# armmapar. bynem cun-
TaTh, YTO B annapare Habmoaa-
€TCs NapaJljie/ibHbli TOK BO3/Y -
xa ¥ Bogp! {puc. 4.4).

B camom Hauane mporiecca
(cevenne H-H) Bo3ayx Ha-
YANBLHOTO COCTOANMS (T. A) ipu
TApannienbHOM TOKE BOIH H
BO3/YXa BCTPEYAET BOJY TAKKe
HaYalbHOTO COCTOSHHA (L, ).
CoOTBeTCTBYIOIIAA ITOH CTAAHH
npoiecca JHHUS COeJIHHAET
ToYkH A U R — nunust AR
(puc. 4.5). B pesyastare Baau-
MOJAEHCTBHA ¢ BOJAOH COCTOAHME
BO3[IyXa U3MEHAETCS, HOBOE CO-
CTOSTHHE XapaKTepH3yeTcs Tod-
Ko# B, Ha sroit manuu. O TouKe
B, MOXHO FOBOPHTE KaK 0 TOUKe
CMECH BO3/IyXa HayaJIbHOIO CO-
CTOSHUA KU BOSlIyXB., HaXogslle-
TOCH B TOHKO# ILIEHKe Haj no-
BEPXHOCTBIO BOABL HAYANBHOH
Temnepatypsl. Temneparypa
BOJIBI YBEJIHYMTCA, A CIIENOBA-
TEJIBHO U3MEHHTCSH COCTOSAHHE
BO3[yxa B TOHKOH TJICHKe HAJ
ToBEpXHOCTRIO BoAkL Horoe co-
cTosiHue 6yner xapakTepuso-

Aoadyc u
vermugs | J0Idis

J.," o 8 j

ﬂt‘-‘.’dy-{ ~
e

i
[ W S

Bny2)

= H—

flodava Sods:

Puc. 4.4. CxeMa annapata ¢ JBHXKeHHeM
BO3JyXa M BOJBI B OJHOM HampaBneHNH
(mapasuietbHbIH TOK)

Ht A
)
/
A
4 q
- Q;F
&N
- ()
d 7,
4

Puc. 4.5. Ioctpoenne npouecca
OXJIAMACHNA U OCYIIKY BO3AYXA
JJIA YCIIOBHH NapaJiIebHOTO TOKa
BO3AYXA W BOZABL
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BaTbCst T04KOi R,. [IoBTOPHB 3TH paccyKaeHus 1 nepeiiis NoCTeNeHHo OT
ceyenus H—H k cedennsm 1—1, 2-2, 3—3 n, HakoHery, K ceueHHo K—-K,
NONYYHM IS MOCEAYIOI{UX ATATIOB IIPOoIlecca THHUH B,R,, B,R, B,R,
B R _. Paccmorpen GeckoHewHO Masible IPOMEXYTKH BPEMEHH H OTpe3-
KM HYTH COBMECTHOTO JABM/KE€HHS BO3AYXA K BOJHL, HOTYYHM BMECTO JIO-
MaHoi niunun AB B.B.B R _nnaBHyio KpuBYI0 AR , COEIMHSIIONIYIO TOY-
KY HaTaabHOTO cocToAHMA obGpabareiraeMoro Bosayxa (1. A) H TOuKy
R, koTopas XapakTepuayeT COCTOSHHE BO3yXa B TOHKOH IIIEHKE Ha

KanejibKaMHd BOJbl KOHeY-

Nodava bodm

Puc. 4.6. Cxema anmapata ¢ ABHXKeHHEM
BO3yXa U BOJAB! B POTHBOMONOKHOM
HampaBiAeHHH (HpOTHBOTOK)

Puc. 4.7, [loctpoenne mpouecca

OXJAKAEHHA U OCYIIKH BO3LYXa AJH
YCHOBHIA NPOTUBOTOKA Bo3AyXa U BOAbI
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# Jain HO#l TemneparypH (£, )
: HHH KoneuHoe cocrosnue
[ - BO3nyxa nocjae 06paboTKH
== - 6yjer HaXOAUTHCS HA KPH-~
EE"—’%—I N ;;‘-—Ei'fi: j Boi AR, . [Tpruem ueM coBep-
m aemuya - / HIeHHee anmapar, Tem 6xe
o TOYKA KOHEUHOTO COCTOSTHHA
= ASKET K KPHBOH MOJAHOTO

—_— Pl

p AR HaCBILIEHNS Bo3ayxa (¢ =1).

Ecau B annapare ocyuie-
CTBJISETCS TPOTUBOTOK BOMIBI
H Bo3ayxa (pwuc. 4.6), To ¢
BO3YXOM Ha4aJbHOTO CO-
CTOAHMSA BCTPEYAETCHA BOAA
KOHEYHOro CocTOSAHEA, H 1Mo-
3TOMY HOCTPOEHHE MPOTIecca
HauHHAEeTCA HE ¢ THHHH AR“,
a ¢ iunud AR (puc. 4.7).
B ocraanHoM crocob moct-
POeHHS He OTJIHYAETCA OT
NpUBEAEHHOrO AAs CAydas
napaiienibHOro Toka. Jloma-
Has nuuusa AB B,B.B R,
NMoJAyYeHHAs B Pe3yabTare
HOCTPOEHH S, 3aMEHAETCSH
IIABHOM KPHUBOIM, HAa KOTO-
poit 6yneT HaXOAMTHCS TOY-
Ka KOHEYHOIro COCTOSHUSA
BO3/YXa.

IToctpoeHHble TakuM crio-
co60M KpHBLIE ABAAIOTCS
rpagrieckoi HHTepIpeTa-
IHeil mporeccoB oxnaxmae-



IIpoyeccw u annapamoe xonduruonuposanus 603dyxa

HUSL ¥ OCYIIKH BO3/yXa BONOH M (PMaMHeCKH NPaBHIBHO MJLTIOCTPHPYIOT
Ka4yeCTBEHHYIO CTOPOHY 3THX rpoiieccoB. [lomyyuts kakue 611 To HE ObL10
KOJTMYECTBEHHbIE XaPaKTEPUCTHKHU C ITOMOMIBIC AHHBIX KPHBLIX HETb3f.
IloaroMy OHH 3aMEHSIIOTCS NMPAMBIMH JHHHSMM, YTO BIOJHE JOMYCTHMO,
TAaK KakK KPHBH3IHA BeCcbMa He3HAYMTENbHA M3-3a MAJIbIX TeMIIEPaTYPHBIX
HepenanoeB Bojibl. Pa3HocTs TeMnepaTyp Bojibl B KOHEYHOM W HaSaJIbHOM
COCTOSHUSX Af_ U1l anmapaToB, paboTaiomKMX B PEXKUME OXNKAECHUS U
OCYIIKM BO3/1yXa, cocTtaBiseT oObaHO 2—4°, [Inst meHHbIX anmapaToB OHa
MoXeT ObITh GosTblle. 3aMeHa KpHBOU IMHHHK NPSIMOA B JaHHOM cryyae 060-
CHOBBIBAETCS TEM, YTO BO3IYX B3aHMOJIEHCTBYET CO CMECBIO 0TpaboTaHHOM
M CBEKEH BOJIBL, @ 9Ta CMECH MMeET TeMIepaTypy, O/HM3KYIO K KOHEYHO.

Takum 06pasoM, IPOIeCce OXIDKACHHS U OCYINKM BO3AYyXa BOAOH Gy-
neM u3obpakath Ha I — d quarpamme npsiMoii TMHHEH, NPOBEEHHON U3
TOYKH HaYalBLHOTO COCTOSHMA Bo3ayXa (T. A) M HanpasIeHHOI HA TOUKY,
XapaKTepPH3YIOWYI0 KOHEIHOe COCToAHMe Boxbl (pHc. 4.8). I10T BHEBOL,
TOMYYEHHBIHA A1 Mpolecca OXIAKICHUA M OCYILKK BO3YXa, CIIPaBeJIUB
LTS BCEX TTOJTMTPONHELIX ITPOIECCOB, B KOTOPEIX IIPETEPIIEBAIOT HAMEHEHUST
BCe napaMeTphl BO3AyXa i TeM-
nepatypa Boasl. Mecrtono-
JI0XEHHE TOYKH KOHEYHOTO
cocTosHHA Bo3ayxa (T. B) 3a-
BHCHT OT COBEPILIEHCTBA ala-
paTa KOHIMIHOHHUPOBAHUSA
Bo3ayxa. Beie ykassisanocs,
YT0 IJIst COBPEMEHHBIX annapa-
TOB 3Ta TOYKA OIM3KA K JIHHHE
110/1HOTO HacklierMst, OOBIYHO
OTHOCHUTENbHAA BIAXHOCTD
BO31yXa B KOHEYHOM COCTOSA-
HuM He MeHee 0,9-0,95.

Kak Gyner mokazaHo B
JlanbHeMNIeM, B peaJbHbIX ar-
naparax JHHHUS HPOTEcca OX-
JaXICHHUSA H OCYIIKH MOMKET
HMETh OTKJOHEHUS NO Ha-
IIPABJIEHHIO.

PaccmoTpum mporece 06-
paboTkm Bojo# Bo3ayxa, pe-
II“PK‘_YJIIIpyE)LL[eI‘O M b A — HauanbHOE cOCTOAHME Boanyxa ([, d));
HYTOU cxeme. [lomycTnM, 4TO B — KoHeyHOe COCTOsHHEe I
Heobxoxumo obpabarelBaTh sosayxa (1, d, ¢* = 0,9:0,95);
BO3IyX, Hcnonb3yeMBlil 1 £, — KOHEUHas TeMNePATypa BOAbl

Puc. 4.8. Mszobpaxenue ia I — d
AMarpaMMe NpoLEecca OXJIaKAEHHs!
W OCYLIKH BO3AYXa BOJOK:
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BEHTHUIAIMH NOMEIEHNA, B KOTOPOM HMeeTca M3OBTOTHOe TENA0
Q,.; ¥ BIaroseienetus G . EctecTBenHo, 410 npouecc 06paboTKH BO3-
AYXa B 3TOM CJIy4ae IOJDKEH 3aKIIOUATHCA B €r0 OXJTAM/ICHHH B OCyII-
ke. IIpu moMon1 BOJE OT BO3AYXa OTHHMaeTcs H3OLITOUHOE TEMJIO M
BJara.

[TpumeM, yTo nEpe HayanoM paboThl CUCTEMBI TapaMeTPbl BO3AYXa
cooTBercTBYIOT Touke A, (puc 4.9). IlocTynus ¢ TakKWMH apaMeTpaMu B
anmapar 14 o6paboTKH, BO3yX BCTPEYAET BOLY € PACYETHOI TeMmrepa-
Typoit (6b1710 yKa3aHo, YTO 3TO KOHEYHas TeMilepaTypa) £ , HOC/Ie Yero ¢
mapamerpamy B, HalpaBnsieTcs B LIOMEIIEHHE, A€ apaMeTpul BO3AYXa

Qnaﬁ

H3MEHSIOTCA B COOTBETCTBHH C BETHUMHOMN € = i1 I[OCTHPHYB COCTOSI-

n
HisL A, BO3AYX U3 IOMEIEHHS HANPABJIAETCS B alnapar, rae BcTpeyaer-
csl C IPOTOMHON BOJAOH TOH e Temneparypel £, (MHHHS A R ) H BHOBBL
IIOCTYTAET B HOMeNIEHHE C TapaMeTpaMy, OTBeYaloIMMH Touke B, B no-
MENIEHMH NapaMeTPhl BO3YXa HAMEHSIOTCA NOJ ACHCTBHEM TEmI0- H
BJIArOBBIIEJIEHHH | E= JIO COCTOSHHA TOYKH A3. JareM OIIATH
cnenyer o6pabotka B anmapare (nnus AR ) u T. 1.
HeTpyaHo BHRETH, YTO YCTAHOBMBLIEECS COCTOSIHHME ITPOIlecca H300-
paykaeTcs JHHHEH ARK, apameTpsl BO3AyXa H3MEHSIOTCS B TOMEIieHUH
OT TOYKH B 10 TOYKH A, a B
anmapare — oT Toukd B Jo
A ToukH A. ClemoBaTeanHo,
OJHa M Ta xe nuHusg AB
npefcrasnser coboit mpo-
gt ece, TPOMCXOAANHE H B
- MOMEIIEHHH, U B almapare:
B [EPBOM CJy4ae HampaBs-
JIEHUE MPOIECCA «CHUIY —
BBEPX», BO BTOPOM -
«CBEPXY — BHH3»,
Konuuecrso penupky-
AUPYEMOTO BO3Nyxa, HEOO-
XOZMUMOE JJIA TIOAAEPKAHUS
B MOMEUIEHUH 3aJaHHbIX
napameTpos (1. B), ecnu us-

8 rauepe ]

8 nomeujeruy

Puc 4.9. IToctpoenne npouecca 06paGoTku

PEUMPKYISITHOHHOTO BO3AyXa BOAOH
B CJly4Yae BEHTUIAINRH NIOMeleHus
€ TEIJIo- ¥ BNAaroH3adLITKaMH
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patypa BOIBLf, , ompenes-
ercs 6e3 Tpyaa:



Hpoueccor u annapamy konOuUUOKUPOBAHUS 8030yXa

G, =t (4.23)
I!{—IH

Taxk e JIerko onpeaensieTcss KOMMYECTBO BO/bL, ECIH U3BECTHA Pa3-
HOCTb KOHEYHOH M HAYAIbHOM TEeMNepaTyp BOAK AL =1 _—t _:

G, =—Lumb (4.24)

L

AHajorHyHBIM 06pa3oM MoXeT ObITh IPOU3BEIEHO NOCTPOEHHE IPO-
ecca 00pabOTKY PEUMPKYAHPYEMOTO BO3AYXA IS CY4Yas BEHTHISAIMA
HOMEIEHHH, B KOTOPHIX BHIAEASETCH TOAbKO U30BITOYHOE TEILIO, A BJa-
TOBBIJIE/IEHHUS OTCYTCTBYIOT. XapaKTEPHLIMH J/ISI 3TOTO THIIA IOMEILEHHIT
SBJASIIOTCSA MALIMHHbBIE 3aJIbI JU3EJIbHBIX INEKTPOCTAHUUH, TpaHcdopmMa-
TOPHBIE NOACTAHI[UM, KOMIPECCOPHEIE U T. 1.

PaccmartprBast, Kak H B IpeIBLIYEM CIYYae, HEyCTAHOBHUBLIEECS CO-

crositde (puc. 4.10), BUanM, 4TO ecn B Hayatxe obpabaTbiBaeMblii BO3-
AyX HMEET NapaMeTPHI B TOUKE A, To nocse 06paboTku BoAo# ¢ TeMnepa-
TypoOil ¢, OH BHIXOAWT M3 annapaTa ¢ napameTpamu B,, a npoiinsa yepes
noMenienue, npuobperaer napaMeTphl A,, ¢ KOTOPBHIMH BHOBb HalpaB-
AAETCS B annapar, rae odpabatbisaeTcs BOLO TOM e TeMIepaTypbi .
Buiizia u3 annapara ¢ napamerpamu B,, Bo3/yX OlATh NOCTYHAeT B OMe-
IIEHUE, T ero napaMeTphl
U3MEHSTIOTCs 0 iuHum B A,
U T. . YcraHoBuBLIeeCA g |,
COCTOSIHUE TPOLECCA H30-
Opakaercsa nunueit AB. Ha-
ApaBAeHUe «CHHU3Y — BBEPX»
XapaKTepu3yeT NPOLECC U3-
MEHEHMS COCTOAHMS BO3/1yXa
B [IOMEILEHUH, a <CBEPXY —
BHU3» — B alnapare.

KonuyecTBO pelupKy-
JAUPYEMOTO BO3JAYyXa U 1O-
TpeOHBIH pacxo BOARL pac-
CYMTHIBAIOTCA 10 TEM XKE
bopmynam (4.23) u (4.24).

PaceMmorpum  Tenepn
ADYTOH NPOTIECC, UMEIOMUE  pye, 4,10, [octpoenue mpouecca obpaboTkn
Ba}KHOE NPaKTHYECKOE 3Ha- PELVPKY/ISIIHOHHOTO BO3AYXa BOAOM
Jenue, ~ npotiecc 0Opador- B CJIyyae BEHTHISLMU TOMeIIeHH
KH BO3AyXa mpu pPeuupKy- C Bble/IeHHEM H30BITOMHOrO TeIIa

(%
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JISTTMH BOBL. 3TOT NPOLECE TOIYIUI HauOo/bLIee PacPOCTPaHEHHE B CH-
CTEMAaX BEHTHJIALMHA H KOHAHMLIHOHMPOBAHUA BO3AYXa MPOU3BOACTBEHHBIX
AOMEMEHUH, T 0 XapaKTepy TEXHOIOTHYeCKoTo mpotiecca Tpedyercs yB-
NaKHEHHE BO3/yXa (HAPHUMeED, Pa3fiMyHble LeXa MPeIAPUATHE TeKCTHIb-
Hoit ¥ NUIEBON NPOMBILILIEHHOCTH ). [IIupoko npUMEHAETCS 9TOT HPOLECC
H J1s1 KOHOUIHOHHPOBaHWA BO3AYXd B CYXOM H JKADKOM KJIHMATE.
IocMOTpUM, 4TO TPOH30HAET ¢ BO3AYX0OM, ECTTH BHIIEAUIYIO H3 anma-
paTa BOAY HAaNPABHUTh HE Ha C6p0’C, d ONATH B aNlapar AJA NOBTOPHBIX
MIPOIIECCOB B3aUMOIEHCTBHS € BO3AyXoM. [lonyCTHM, YTO BOAA NEpe]] Ha-
yanom paGots uMeeT Temmeparypy ¢ <t (puc. 4.11). Brauane na6mio-
JIAETCS HEYCTAHOBHEBIIEeCA COCTOsIHME. B 3T0T nepuoa, Ao Tex nop noxa
HE HACTYITHT YCTAHOBHBLIEECH COCTOAHME, BOAA NOCTENMEHHO HATPEBAECT-
¢s. DTOT HarpeB MPOMCXOLHT NOA BO3AEHCTBHEM NPOLECCOB SABHOTO H
CKPBITOTO TEMIOOOMEHA B CBSA3H ¢ KOHAEHCA{HelH BOASHOIO napa H3 Bo3-
ayxa. Oba sty Hpollecca MAYT B HANPABJIEHUH OT BO3AyXa K Boe. Bosmyx
OXJIAKIAETCS M OCYILAETCS], €T0 TTapaMeTPbl KOHEYHOTO COCTOSHHS COOT-
BETCTBEHHO MmeHsiiotcst. Koraa temmepaTtypa BOIBI CTAHOBUTCS PaBHOMH
TOYKE POchl 06pabarbiBaeMOro BO3Ayxa L', HMEET MECTO TOJBKO SIBHBIN
TenA00OMEH, HO BCE €IlIE B TOM JKe HanpPaBJIeHHH, T. €. OT BO3AyXa K BOAE.
IpH maspHeREM HCIOIB30BAHMHE BOAbI OyaeT HabmoaaTbes ABHBIHA
TenJooOMeH B HANPaBJAEHHU OT BO3AYXa K BOAE H CKPBITHIH TeNI000MeH
B 0OpaTHOM HAIpPaBIEHHH
(OT BOAB K BO3AYXY). ITO
NMpoHU30HAeT NOTOMY, YTO
TeMINEPaTypa Bolbl CTaHeT
BbiLIE L, CAEAOBATENIbHO,
napuvanbHoe AaBJEHHE
napa B TOHKOH MJIEHKE BO3-
AyXa HaJ NOBEPXHOCTHIO
BOABI HPEBBICUT NaplMaib-
HOE JaBjieHue mapa B obpa-
GaTelBAEMOM BO3jyXe, a
3HAYMUT, BMECTO KOHAEHCA-
I[UH 1apa U3 BO3AyXa Ha4-
HETCH €TI0 UCIIAPDEHUE B BO3-
ayx. BBuay toro 4to Ha
WCIIApPEHHE TPATUTCS Ter-

< 710, nogasasercs GakTop,
TOPMO3SIUH TenaoooMen
WM HarpeBaHUe BOJBL.
Puc. 4.11. Toctpoenne npouecca obpaborkn Yepes HEKOTOPHIH IPO-
BO3AYXa [PH PeNHPKYAALMH BOAK MEXYTOK BPEMEHHU {O4YEHb
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11e60IBII0I) TEMIIEPATYPA BOABI IEPECTAET MEHATHLCS, HACTYMAET yCTa-
HOBHBILEECS COCTOAHHE, AN KOTOPOTO £,_= const (puc. 4.11). OuesuaHo,
YTO 9Ta YCTAHOBMBINASCH TEMIIEPATYPA BOABI BBIILE TEMIIEPATYPBl TOYKH
pochl o6pabateiBaemoro Bosayxa £, > t. Tak kak ¢ = const, TO TEWIO,
3aTPaYMBaeMOe Ha HCrapeHue BOIb, 6e3)e1'cﬁ TONbKO H3 BO3/[yXa, a He OT
poasl. Temnao, B3AToe Ha MCIaPEHHe M3 BO3IYXa, BO3BPAINAETCA OMATh B
BO3/YX B BUJE TEIUIOCOAEPKAHHS HCIapUBLIeiicsa BoabL EcTecTBeHHO, 4TO
yCTAHOBUBLIASICS TEMNEPATYPa BOABI €CTh HE YTO HHOE, KaK TeMIepary-
pa CMOYEHHOTO TepMoMeTpa (cM. I 1).
Boaayx, BCTynuBIIMI B KOHTAKT C BOJAOH, nMeloieit temneparypy
t = t'=const, H3MEHHUT CBOE BJIArOCOAEPKAHHE HA BEMWuYUHY d, — d,
(1. B xapakTepH3yer cOCTOsIHHE BO3yXa nocje annapara). Bmecre ¢ uc-
napuBLIeHC BOAOH K Ablil KHJIOTPaMM BO3AYyXa NOMYYHT AOMOJIHUTE -
HO€ KOJIM4€CTBO TEILIA, KOTOPOE COAEPKAIOCH B 3TOH BOAE, U TOTAA MOX-
HO HanmucaTb, YTO

-d
Ig=I,+-2_—4¢ 4.25
B A 1000 H oy ( )
rae ¢, — TEemIoeMKOCTb Boabl. Ecmu ¢ =1 xxan/kI’ -zpad, To
Iy-1,=%8"%4 . (4.26)

1000
Kak 6BU10 yKa3aHO paHee, sl OOBIYHbIX B TEXHHKE KOHAUIMOHHPO-

. dg—d
BAHUS COCTOSTHUI BO3AyXa BeJUYHHA —;’—oaéﬁt HHYTOXKHO MaJja, u

dp=dy o _

MOYKHO MPHHSITB, YTO 1000 =0. Caenosarenvho, I, — I, = 0, unu

=1,

! Ta?mm 06pasom, npouiecc 06paboTkn BO3AyXa NPH PELUPKYIALHA
BOJIbl MOXKET PACCMATPUBATHCS POUCXOASIMM 1o uHun I = const. Kak
H IS IpeAbLIYIIETO Mpollecca, 6yﬂem CYMUTATh, UTO KOHEUHOE COCTOs -
HHE BO3JyXa XapaKTePU3yeTcs OTHOCHTEAbHOMH BIaXHOCTbIO, OIM3KOH
K 90-95%.

Herpyauo uaiitu ot pacxos Boabl G, KOTOPHIi cBsA3aH ¢ HeobXo-
AMMOCTBIO NOANHUTKY H3-33 IOCTOSHHOTO HCNapeHus. ITOT pacXox B il
paBeH

dg-d
.. =6, TOOOA , (4.27)

rie G - komuyectso oOpabaThiBaeMoro Bosayxa.
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IIpuBenenHbie B naparpade ONucanus cmocoboB HOCTPOEHHS NPoilec-
cos 06paboTKu BO3yxa BOAOH Ha I — d puarpamme elle He alOT BO3-
MOXHOCTH AIPOM3BOAMTDb PAacyeT U MPOEKTHPOBAHHE ANNapaToB KOHAM-
IHOHMPOBaHUA BO3AYXa. TeM He MeHee OHU COlepKaT Bee HeobXoauMble
NaHHbIE 7151 PelleHs Psi/ia IPAKTHYECKH BaKHBIX 33/1a4.

§ 4.5. Meroapl noNyYEHHA PACYETHBIX 3aBHCHMOCTEl, OCHOBaHHble
HA HCROJIb30BaHHH KO3(DHIHEHTOB NepeHoca

IpuBeaeHHbIE B MPEALIAYINEM naparpade cBeeHHs MOMOTalOT YACHUTD
(hUBUYECKYIO CYNIHOCTH MpolieccoB 00paboTky Bo3ayxa BOAOH, TaK Kak
TIO3BOJISIIOT BECHMA HarJSAHO HHTEPIPETUPOBaTh X ¢ nomomsio [ — d
nuarpammsl. Kpome toro, maTepuan, copepxammiicss B § 4.4, aaet Boa-
MOKHOCTb OPHEHTHDOBATbCA MPH PELIeHHH BONPOCOB, CBA3AHHBIX C BbI-
6opoM cxembl 06paboTKH BO3AYXa, B KOTOPOH APUMEHSIOTCS annapathl
KOHTAKTHOTO TUIIA ¢ B3aHMOJEHCTBHEM BO3AYXa M Bojbl TeMm He MeHee
STMX AAHHHX COBEPIIEHHO HEAOCTATOYHO IS IPOEKTUPOBAHUA U Pacye-
Ta anfnapaToB KOHAUIIHOHUPOBaHHUA. YT0OBI MOXKHO 6bLIO OCYIIECTBASATD
UX pacyer U IPOEKTHPOBAHHE, HeOOXOIUMO OCTAHOBHMTBHCS HAa METOIe
HOYYeHHs OCHOBHBIX DacyeTHBbIX 3aBHCHMOCTEN.

Vpasuenus (4.8), (4.9) u (4.19) He MOryT OBITb HENOCPEACTBEHHO
UCTIOTB30BAHB /I PACYETa ANNapaToB KOHAUIIHOHMPOBAHUS BO3JyXa,
TaK KaK ¢ MX TIOMOLIbI0 ONPEALSIGTCS JHLIb 3JIEeMEHTAPHBIE KOIHYeCTBA
Tenaa ¥ BOAAHOTO Napa, NPUXONAIMecs Ha 3JeMeHT HOBEPXHOCTH KOH-
TaKTa dF an 9TOM HNpPEeMIONaAracTCs, 4YTO HapﬂM(:T])bI BO/ZIbl M BO3AYXa B
TeyeHHe KOHTaKTa COXPaHAIOT NOCTOAHHOE 3HAYEHHE,

Yto6B MOMYYHTH 3aBUCHMOCTH, C MOMOIIBI0 KOTOPHIX MOXHO ObuI10
6b1 PaCCYMTHBATh PealibHHE annaparts, HeoOXoguMo ypaBHeHHs (4.8),
(4.9), (4.19) npouHTerpu poBaTh o ROBEPXHOCTH TEMJIO- U MaccooOMeHa.
Jlnst aTOrO HALO 3HATD:

a) ¢opMy M pasMepbl HCTHHHOH NOBEPXHOCTH KOHTAKTA F,

6) napaMeTpH BO3AYXa M BOABI A1 KDKAOTO 2EMEHTa MOBEPXHOCTH,
a TaKXe COOTBETCTRYIOmHe pasHocTu t — ¢, P — P",d —d”, npencragns-
1o1tMe oGO BMOXKYIIME CHBI HPOLECCOR.

OG6bruHo onpefenuTh 06a 9TH (HAKTOPA HE MPEeACTABASETCS BO3MOX-
HBIM, ¥ IO3TOMY NPHXOAUTCA BBOAHTH PA3THYHbIE JONYIEeHH:A. Tak, BMe-
CTO MCTHHHBIX 3HAYEHUI Pa3HOCTeH mapaMeTPOB BO3/YXa H BOIbI HCNOJIb-
3YeTCs BeTHYMHA CpeiHeii pacyeTHOM pa3HOCTU, KOTOPasi NO3BOASET
NOAYYNTH HHTETpaJbHEIE KOJHYECTBA TEN/IA M BOASHOTO NIApa, eC/Iu H3-
BECTHA HCTHHHAsA HOBerHOCTbZ

Q, =adt F; (4.28)
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G, =oAd,F; (4.29)

Q=cAlF, (4.30)

rae Af — CPelHsis pacueTHas Pa3HOCTb TEMIEPATYP BOAbI H BO3YXa;

Ad - cpenHsisi pacyeTHas Pa3HOCTb BJArocoNepkanuii oGpabaTbiBae-
MOTO BO3/IyXa M BO3AYXa B NOTPAHHYHOM CII0E;

Al - cpelHsisi pacueTHas PasHOCTb SHTANbNHIA 0OpabaThiBaeMoro Bo3-
IyXa U BO3AyXa B NOTPAHHYHOM CJIOE.

KomuuecTra Tenja u BOASHOTO napa MOTYT ObiTh HalZeHb U3 pac-
CMOTPEHH$ TENJIOBOTO ¥ BAAKHOCTHOro ORIAHCOB alNapaTos, HATIPUMED
no BO3AYXY:

Q, =G & —tz)c;: (4.31)
GI[ =Grc(d1 "d2); (432)
Q=G ({,-1) (4.33)

rae t,d, I — nadanprble TeMIEpPaTypa, BIarOCoAepKaHUE U FHTAIb-
U BO3ZyXa;

t, dz, 12 — KOHEeYHbIe TeMIePaTypa, BAarocolepkanue W HTAIbNHA
BO3yXa.

N3 (4.28) u (4.31) MoxHO noayyuth KoagdULUMEHT nepeHoca SBHOTO
Temwna (TemwooTaayn) o, a u3 (4.29) u (4.32) — xoadppuimenT neperHoca
BOASIHOTO Tapa (BnaroobMeHa) o:

u=Grc(t1 htZ)C;) .

4.34
raad (4.34)
_G.d,-dy) 435
o (4.35)

p

Kak Opi10 ykaszano, K0aGGUIMEHT ¢ OLHOBPEMEHHO ABJSETCA KOad-
GUIMEHTOM MOMHOTO TElI00OMEHa M NOITOMY MOKeT OHTb onpeaeneH
13 ypasHenu# (4.30) u (4.33):

c= g_rs.g_llh_) ] (4.36)
FAI

p
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Bxogsmue B (4.34), (4.35), (4.36) sHayeHus cpelHUX PaCYETHBIX pa3-
HOCTEH TeMneparyp, BAaroCOACPKaHUH U SHTANbIMA HaHIEM, COHOCTA-
BHB ypaBHenus (4.28), (4.29), (4.30) ¢ ypaBHeHHsIMU, PaHee NPHBEACH-
HbIMH JII5 3/IEMEHTAPHBIX KOJIHYECTB TEMa ¥ BoAsiHOro napa. Iomydnm
BbIDAJKEHHE DACYETHOH PAa3sHOCTH Temmnepatyp. s 310oro paccMoTpuM
saBucuMocTH (4.8) u (4.28). U3 (4.8)

d
A _oar . (4.37)
it

HHTCFDH])YH IO BCEH ﬂoBerHOCTH H OT HAaYaJIbHOTO COCTOAHUA TTPO-
i1ecca «H» A0 KOHEYHOTO <K», HOlellaEM

K

dQ, _
Jt—_-_-t—;-a.F. (4.38)

Ho u3 dopmyis (4.28) caeayer, yto

= (4.39)
AL,
Otcoga
At = ?Ea__ . (4.40)
J' dQ,
t—t

AHanOTHYHbIC BRIPAKEHHS MOTYT OBITh HAaH/IEHBI /11 PACYETHBIX Pa3-
HOCTEH BJIArOCOAEPIKaHUN M IHTANBITUH:

ady= 441)
dG,
Ly
Al =K_-Q-_ ; (4.42)
dQ
-1

H

3aMeTUM, 4To A/ peaNbHbIX MPOIECCOB ONPENETMTD 3HAYEHHS Pac-
YETHAIX PA3HOCTEH ¢ MOMOILBIO MPHUBEAEHHBIX BHIPRKEHHH NOUTH HERBO3-
MOKHO, H NO3TOMY Ha HPAKTHKE OOBIMHO MOMbL3YIOTCA CpegHenorapud-
MUYECKHMY Pa3HOCTSIMH.
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Ilepenagpl TEMOEPATYD BOALL B afiaparax KOHAMUMOHHPOBaHHS BO3-
JIyXa MAIbl, NO3TOMY NPHMEHEHUE CPeaHenorapUGMUYeCKHX PA3HOCTEN
06bIYHO faeT HeGoIbIIYIO MOTPENIHOCTD U B JJaHHOM C/lyyae BIIOJIHE Ofl-
pasaano. /l71a npaBUIbHOTO ONPEAENEHUS BETHYHHbL CPeaHerorapudMu-
yecKoit pasHOCTH HeoOX0AHMO 3HATH XapaKTep COBMECTHOTO IBHMKEHUA
BOZIBL M BO3/IyXa B aNlapaTe KOHAMIMOHUPORaHMs. Tak, 1yst (popeyHOU-
HOH KaMepel MpeodHIaIAI0IMHM BUAOM ABUKEHUST Kallelek BOAbL M BO3AY -
xa ABAAETCS HapasneabHbli ToK. COOTBETCTBYIOASA PacyeTHan Pa3HOCTh
TeMIEPATYD UMeeT BUI

AL‘D = (tl _txmr)_ (;2 _txx) , (443)
Int ~ Soun
" lg Ty

rae t,t  — HavyaJbHble TEMIEPATY DBl BO3AYXa H BOIH,
t, t, — KOHEYHBIC TEMHEDATYPHl BO3/yXa A BOJbL

B annaparax co ¢JioeM oponiaemoil Hacaak! HabM0AaeTcs NPOTUBO-
TOK BOJBI M BO3/YXa, I0ITOMY

AL =(¢1“‘¢u)‘(¢2-tm)_ (4.44)

P In tl _txm

t2 ~lan

B anmapatax meHHOrO THNA BO3AYX B3aHMOAEHCTBYET CO CMECHIO
BOJIBI, B KOTOPOIT JINIIIb CPABHUTENBHO HeGONbIIAR YaCTh IPEACTABISAET
c06oii cBeXxyI0 (MOANUTOYHYIO) BoAy. B CBS3U ¢ 9THM MOXHO CYHTATh,
YTO TEMIEPATYPa BCEH MACChl BOAB B TEUEHHE NPOLECCA OCTAETCA He-
U3MeHHOI U PaBHO# £ . COOTBETCTRY IO PACHETHAS PASHOCTb APU-
HWMaeT BUJ,

R (4.45)
P In ti - tmc
t2 "tm;

AnanoruynbiM 00pa3oM HaXOAATCS PacueTHBIE Pa3HOCTH APYTHX Ha-
PaMeTpoB: NapUHANBHBIX JaBACHHH BOMSTHOTO Mapa, RAAr0COJepPKaHUH,
SHTAMBITHH.

[Tonyyus BeJMYHHBI PACYETHBIX PA3HOCTEN, MOXKHO HAa OCHOBaHHH
PE3Y/IBTATOB SKCIIEPMMEHTAIbHBIX HCCIENOBAHHMI OTIPeqeTuTh 3HAYCHUSA
COOTBETCTBYIOIHX KoadhHIMeHToB nepeHoca no ¢gopmynam (4.34) —
(4.36). Hoansoranue atvmu opMynaMu npeanosaraeT 3HaHUE BEIHYU-
HBI IOBEPXHOCTH TEILIO- H MaccoOOMeHa,
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Kak Obin0 yKasaHo, IJI0maib HCTHHHOM HOBEPXHOCTH TEIIO-  MACCO-
o0MeHa B peaNbHBIX anmnaparax OObIYHO HANTH HEBO3MOXKHO, H NOITOMY
TIPUXOAUTCA BBOJHTD B IEPEYHCACHHBIE (DOPMYJIBI BETHYHHY, 3aMEHAIONTYIO
3Ty noBepxHocTb. OT TOTO, ¢ KAKOi cTeneHbio NPUOIMKEeHHs yAAeTCs 3a-
MEHHTb [103/1b HCTHHHON NOBEPXHOCTH NMPH YCAOBHM, YTO 3aMEHSAIOINAS
Be/IUYHHA NPABWIBHO OTPaXkaeT (DUSHYECKYI0 KAPTHHY NPOIecca, 3aBUCHT
KAYeCTBO Pe3y/IbTaToB pacyera koadhHIHeHToB nepeHoca no GopMyaam
(4.34), (4.35) un (4.36). OcTaneHbie BeJIMYMHB], BXOSIIHE B 3TH BEIPaKe-
HHS, JIETKO TIOAZIAIOTCS 3aMepy [IPH APOBeAeHUHN IKCIEePHMEHTA.

DKcnepUMEHTATBHBIE HCCTEN0OBAHHUA JOKHBI BBINOJIHATHCA TAK, 4TO-
OBl peaynbTaTH, Hail/IeHHbie IPH UCIBITAHHAX TOTO WJIH HHOTO ANMAPaTa,
MOXHO OBLIO PacIpOCTPAHUTh HA BCe ammuaparkl, eMy nogobusie. Kpome
TOTO, 3TY PE3YAbTATH /I0/KHBE JABAaTh BO3MOXHOCTh NOAYyYaTh 06006meH-
HbIE 3aBHCUMOCTH, CNIPABEAJIMBHIE JJIA A0CTATOYHO IHHPOKAX TIDEACAOB
YCHOBHU MCNOMb30BAaHHA aNNapara.

ObpabaThiBaTh J@HHBlE ONBITOR 1ieNecoo0pa3Ho, UCMOMb3Ys OCHOB-
HBIE NOAGKenus Teopuu nogobns. Kak uspectHo, Teopus noaobus no-
3BOJISIET BHIBECTH 3aBUCHMOCTH HCKOMBIX K03(pGUUMEHTOB nepeHoca T
BeTHYMH, HX ONPeIesomux, B BUIE TAK HA3bIBAEMBIX KPHTEPHANBHBIX
ypaBHenuit, KputepuanbHble ypaBHeHHs IPEACTABASIOT 000t CBA3H, B
KOTOPBIX OHpeJiesIsieMble KDUTEPUH (B HUX BXOJST HCKOMBIE KO-
€HTBI NEPEHOCa ) AAIOTCS B 3aBUCHMOCTH OT onpeAensomuX, Takoro suja
yPaBHEHUs MOJTYHAIOTCS B pesy/braTe paccMoTpeHus Beex auddepen-
[{MAIBHBIX YPAaBHEHUH, XapaKTepH3yIoIHX 00CTAHOBKY, B KOTOPO#H npo-
TEKAIOT HPOIECCH TEIJIO- M MaccooOMeHa. B obiuem ciyyae aTo o3Havaer
HeO0XOIHMOCTb PACCMOTPEHHS YPABHEHHH ABYIKEHHs], HEPA3PBIBHOCTH,
TENACNPOBOAHOCTY U AW y3HH B NOTPAaHHYHOM CJIO€, OCJOKHEHHbIX
HEKOTOPLIMH AOTIOJHUTENBHBIME 2 (eKTaMu, a TaKKe ypaBHeHHH, Xa-
PakTEPHIYIOMUX TPAHAYHBIE YCAOBHA.

Kak npaBuio, MCO/Ib30BaHHE 3TOTO XOPOLIO U3BECTHOTO MPHEMA HE
HO3BOJIAET AOBECTH 3aady A0 KOHLA, Aa B 3TOM H HET HeOOX0AMMOCTH,
TaK Kak U3 o01Ieil TEOPHH TenJI0- H MaccooOMeHa XOpOLIo H3BECTHH TeE
KPUTePHH 1000151, KOTOPbIE AOKHBI BXOAUTD B YPaBHEHHS.

OnpeznensieMbIMU KPHTEPUSIMH ABASIOTCA:

a) Juisi npouecca rennoodMeHa — tenaosoit kputepuit Hyccennra

al

Nu=—;
A

6) nus npouecca Maccoobmena — sudxby3vonHHbIL KpuTtepuit Hyccesra

, Bl
Nu'=FL.
"
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Bennunna sTHX KPUTEDUEB 3aBUCUT OT KPUTEPHEB, ONPENC/IAIONHX
obCcTaHOBKY NPOTEKAHHA MPOUECCa, KOTOpask XapaKTepPU3yeTcs TH/IPOIH-
HAMHYECKHMH M TEPMOAWHAMHUYecKMMHU ycaousamu. Ilpu atoMm Hago
HMETh B BHAY CAeAyIOlIee.

1. Boga u Bo3Ayx B Tewio- U MaccOOOMEHHBIX alHapaTax KOHAMLMOHMU-
POBaHHS BO3LYXA HAXOIATCS B YPE3BBIYAHHO CAOKHOM ABHKeHHH. OCHOB-
HBIM THAPOAMHAMUYECKHUM KPHTEDHEM, ONMPEResONMM HHTEHCHBHOCTD
TEIUIO- H MAcCOOOMEHA B 3TUX YCIOBUAX, ABJIAETCH CKOPOCTh OTHOCHTE/b-
HOTO ABHKEHUs BO3/AYXa 110 OTHOLIEHUIO K TOBepXHOoCcTH BoawL. [lo cBoeit
NpUpoZe ITO ABHKEHHWe He CBOOOLHOE, a BbiHYAeHHoe. [ToaTomy, yTobst
TIOJIYYHTH HCKOMbIE 32aBHCUMOCTH H HMETh BO3MOXHOCTb PACIpPOCTPAHHUTD
TIOJIYYEHHBIE B OMLITE PE3YABTATHI, THAPOJHHAMHYECKYIO OOCTAHOBKY I1PO-
Lececa cieayeT olleHMBaTh KpuTepueM Peivonpca. I1pu atoM B pacueTHbie
3aBHCHMMOCTH HYXKHO BBOAMTb [JBa KpuTepus PeiiHosmbaca — 1 Bo3gyxa

w.i w !
Re uBoabi Re : Re = —vr— u Re, = —vl"— OvueHb YaCcTO Ha MPAKTHKE OTpa-

r w

HUYUBAIOTCA OAHHM KputepueM PeiiHoabica 17151 BO3LyXa M BBOJAT B ypaB-
HEeHHA yAEIbHBIA PAacXod BOADL, T. €. KOJWNYECTBO BOALIL, NPHXO/ALIeecs Ha
eIMHUILY MAcchl (M BeCa) BO3AyXa, — L = G'm/ G.

2. Xots ruipogaHaMHayeckas 00CcTaHOBKA NPollecca B OCHOBHOM OH-
penessercd XapaKTepoM BHIHYKAEHHOTO ABHXXEHH: BO3AyXa [0 OTHOLIE-
HHIO K NOBEPXHOCTH BOJIbI, HEJIb3SA B PAJE CAYYAEB HE CYATATHCS C HAJH-
yHeM CBOOOIHOTO ABHMJKEHMS, BOZHHUKAWINETO H3-3a Pas3HOCTEd
NIOTHOCTEH BO3AYXA B Pa3IMYHBIX TOUKAX APOCTPAHCTRA aNNapara, B Ko-
TOPOM NPOHCXOAAT TENJIO- H MAacCOOOMEHHBIE FPOLIECCHL.

B Teopun nomobus cymecTBYeT ABa KPHTEPUA AJIsl OLEEHKH BAHAHHSA

" P’ ot-t .
cBoGoaHOTO ABHKEHWS: KpHTepHii I'pacroga Gr = g_z : T" U KpUTEDPUH
v

3 ”
ApxuMmena Ar= g_l_z_ il
v

,TIe Y Uy — WIoTHoCTh 0OpabaThiBaeMoro

BO3yXa M BO3YyXa, HAXOAANETOCA B NOTPAHUYHOM CJIO€ Ha/l HOBEPXHO-
CTBIO BOABL. YUMUTHIBasI, YTO pa3nuyue B MIOTHOCTAX BO3AYXa ONIPEAECTA-
€TCsl HEe TOJIBKO Pa3HOCTbIO TEMIEPATYP, HO M pa3HOCTbIO BJAArocogepxa-
HUH BA2XHOTO BO3/AyXa, IPEANOUTUTENbHEE NOJAb30BaThCSI KPUTEPHEM AT
OjHako, KaKk MoOKasany Hailld UCCAEJ0BaHUSA, B YCJIOBHSX, B KOTOPHIX
00bIYHO OPOTEKAT NpOouecch KOHAMUMOHHPOBAHMS BO3JyXa, pasHHlUA
MeX1y 3THMH IBYMsI KDUTEPHAMM BECbMAa MAJa. IMoatomy npu BHBOAE
pacyeTHbIX 3aBHCMMOCTEH /14 annapaToB KOHAUIIMOHUPOBAHUSA BO3AY-
Xa MOJKHO HPUMeHATh KpuTepuil Gr, XOTA NPUHIIMIHAIBHO BBEJEHHUE
KPHTEpHs Ar npeanodyruresbHee,
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Tak 06¢TOMT AEM0 ¢ yYeTOM THAPOAMHAMHYEeCKHX (PAKTOPOB, KOTO-
pbie B 00uiem ciydae OTPaXkaloT BAMSHUE BbIHYKIEHHBIX U CBODOTHBIX
cHi. MBI HOKa He OCTaHABAMBAEMCs Ha JopMe yyeTa H XapaKTepe Kpure-
PHATBHBIX YPaBHEHHIT IS Tenso- U MaccooOMeHa B 0OCTAHOBKE OHO-
BPEMEHHOI0 JeACTBHSA BbIHY/1€HHON U CBOGOAHOM KOHBEKIMH. ¥ K&KEM,
4T 2151 GOABUMHCTBA THIIOB YCTAHOBOK KOHAWIIMOHMPOBAHHs BO3AyXa
BAUsIHUEM CBOGO/HON KOHBEKIIMM MOKHO HpeHebpeys.

3. K daxropam, moAnEKAIHUM YUETY, OTHOCATCS TAKKe (PU3HYECKUE
fapaMeTppl TAPOBO3AYIIHON CMECH, ONPEEAIMe TENIOBHe H Tud-
(y3uoHHBIE TPOUECCH M OKA3BIBAKOINNE COBMECTHO C THAPOAHHAMUYE-
CcKUMH PakTopamu BiusiHME HA KO3(D@UITHEHTHI TeIo- ¥ MaccoobMeHa.
IT10 KO2(PPUIMEHTH TENJONPOBOAHOCTH, TEANIOEMKOCTH, BA3KOCTH H
mddy3uu Gunaproi emecn. IIpUHATO BROAHTL ABA KpUTepHs, OObeau-
HAOLIUE MePeYHCACHHDIE BEIE TapaMeTpPhl: TemwnoBok u auddy3uon-
ublit kputepny Ipanarasa (Pr = v/a u Pr' = v/k).

Ha ocHoBanup IpUBEAEHHOTO AaHANK32 0c00eHHOCTEH TPOLECCOB Tel-
JI0- U MaccooOMeHa B annapaTaX KOH/AMIMOHMPOBAHHMS BO3LyXa MOXHO
Halycath B o01eM BUE KPUTEPHANBHBIE YPABHEHU, CBA3BIBAKOIIHE O
penensiemble kpurepun (Nu u Nu') ¢ onpeaeasommumu:

Nu= f(Re,,Re,, Ar,Pr) . (4.46)
Nu’'= f'(Re,, Re,, Ar, Pr’) . (4.47)

ockonbky mpouecchl TenooOMeHa M MaccooGMeHa noAoGHbI, BUJL
byuxuuit f u f* gomxen 6eiTh BroiHe uaeHTHYeH. OHAKO 2TO HE Beerja
ObIBaeT TaK, NOTOMY YTO MPH COBMECTHO MPOTEKANMMX APOLECcaX Tem-
J10- ¥ MaccoobMeHa HabmoZaeTcss UX B3aUMHOE BAHAHKE, B pe3yJbTare
KOTOPOTO U BO3HUKAIOT JONOJIHHTeNbHbIE 3bdexTh. B ¢BA3K ¢ 9TUM B
ApaBoi YacTH ypasHeHu# (4.46), (4.47) MOTYT NoSABUTHCS JOMOTHHATEb-
Hble KPHUTEPUH, KOTOPbIe HHOTAA YAAeTCs AOAYYHTb U3 PACCMOTPEHHS
COOTBETCTBYIOIUMX aHAMHTHYECKHX 3aBHCHMMOCTel. Yale JonomHuTe b-
Hbl€ KPUTEPHH [0 YAIOTCS KaK Pe3ybTaT 00paboTKH 9KCIepUMEHTANb-
HbIX JAHHBIX.

sIBneHus, cBsI3aHHBIE ¢ B3aMMHBIM BIUSHHEM BYX HPOIECCOB Nepe-
HOCa (TeIUIa M BeWecTsa), MOKHO pasbuTh Ha Be IPYIMbL

a) SIB/JIeHH I, NPOUCXOASIIHE B HOTPAHHYHOM CJI0€ ¥ TaKUM 06pasoM
BAMSIOIIME Ha (PU3UYECKYIO MPUPOAY NPOLECCOB TEMJIO- U Maccoobme-
Ha. Crona npex/e BCEr0 OTHOCATCS Te AOTIOMHUTEbHBIE 3DeKThI, KO-
TOPbIE ONDe/eNAI0TCA NOnEPeYHbIM MOTOKOM BEIIECTBA B IOTPAHHYHOM
cnoe. MoxHo CYMTATh, YTO AL T€X HHTEHCHUBHOCTEHN MaCCOOGMeHa, C
KOTODBIMHU NPUXOAUTCSA UMETD J€JI0 B CUCTEMAaX KOHAUIMOHHPOBAHUSA

140
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BO3AYXA, BIHAHHE 3THX 3D(HEKTOB HUYTOXKHO M OHM MOTYT HE YUUTHI-
BATLCS;

6) sBNEHMSA, 06YCMOBIECHHbIE MOISIPHBIMI POLIECCAMU. ITH ABICHUS
00BIYHO OOHAPYKHBAIOTCA NPH 06PabOTKE IKCIEPUMEHTANbHBIX /IAHHbIX,
B CBA3H C 4€M H BBOAATCA JOTNIOJTHUTE/IBHbIE KPDHTCDHH. M3 yucaa Takux

’

KDUTEPHEB ClIeIYET HadBaTh TeMIIepaTypHBIi HapaMeTp —p  HasBau-

HplH kpuTepueM I'yxmana (Gu) M MOJIY4EHHBIH [IPDH M3YYEHUH HCIIApe-
HHS KHIKOCTEH co cBOOOIHOM MOBEPXHOCTH B BBIHYXIEHHEIH [1aporaso-
pblit moTok. I3 Bcex To/koBanmii ¢usndeckoro cMmbicia Kputepus Gu
Hauboaee 000CHOBAHHOM sBiseTca runoreza A. B. JIslkoBa, coraacHo
KOTOPOM NPH JIBHXXEHWM BO3yXa BIOJb IIOBEPXHOCTH BJAYXKHOIO TEIa B
TOTPAHWYHBIH CJI0H BMECTE ¢ TAPOM MONA/IAI0T MeTbuaiiiue CyOMUKpoC-
KOIMYeCKHe YaCTHUIBI XHUAKOCTH (MOJISIPHOE IUCTIEPTUPOBAHNE) — HCIia-
pEHHe 3THX YacTHI| ¥ BeJleT K NosBieHno Kputepus Gu.

B pacyeTHBIX 3aBUCHMOCTAX, UCTIONB3YEMEIX B KOHIHIHOHHPOBAHUK
BO3/yXa, HAITH NPUMEHEHHE TeMITepaTyPHBIE TADAMETPH BU/IA

/.l B (4.48)
tl _txcn
M= (4.49)

A

rae t,t', t" — TemnepaTypa BO3AyXa IO CYXOMY, MOKPOMY TE€PMO-
METPAM U TOYKaM POCHl B HAYAILHOM COCTOSIHUH;

t,, — TEMIIEpaTypa BOJbl B HA4aJbHOM COCTOSTHHH.

Kak 6yxeT 0kasaHo jajee, [0BJACHHE IAPAMETPOB 3TOTO THIIA IPH
0OpaboTKe 9KCIIEPUMEHTAIbHBIX JAHHBIX 32KOHOMEPHO U CBSI3AHO He ¢
B3aHMHBIM BAUSHUEM ITPOLIECCOB TEIUIO- U MAcCOOOMEHE, A € KaYeCTBeH-
HEIMH Pa3JTHUHSAMH B IIPOTEKaHHH AaHHBIX OPOLECCOB B PA3HBIX 4acTax
pabouero ofbeMa annapara.

TakuMm 06pa3oM, KpHTEPHAIBHBIE YPaBHEHHS, MCIIOIb3YEMBIE IJIS OII-
peaenenys k0abbHUUEHTOB TENJIO- © MACCOOOMEHA, TPHOOPETAIOT BHJL

Nu=f(Re,,Re,,Ar,Pr, ) ; (4.50)

Nu'= f'(Rer,Rex, Ar, Pr’ To) , (4.51)

rae T, — TeMrepaTypHbIi MapamMeTp, 3aBUCANIMIA OT XapaKTepa IIpo-
Hecca KOHAMIHOHHPOBAHHUS.
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CpaBHuTenbHO HeDOIbIINE 1IPEe/ibl H3AMEHEHUS T1IaDaMETPOB BO3-
JIyXa ¥ BO/BI B NPOUECCAX KOHAHUIMOHHPOBAHUS NO3BOJAIOT AJIS KPH-
TEPUARBHBIX YPABHEHHH UCIIOJIB30OBATD IPOCTHIE CTEITEHHBIE 3ABHCHMO-
cTu. Torma ypaeHeHus (4.50) u (4.51) saluceiBaioTcs cleiyoOoniuM
ofipazom:

Nu=ARe]" ReZ Pr” Ar* T ; (4.52)

Nu’= A Re™ Re2 Pr'™ Arh T (4.53)

Eciu 651 MMeno mecto nosyoe noxobue npoieccos TeiwoodMena 1
maccooOMena, TO KpuTepHaibHble ypaBHeHus (4.52) u (4.53), Kak yka-
3BIBAJIOCH BBILNE, I0JKHBI G611 ObITh BIIOJIHE MAEHTHYHEL A 3TO 03Ha4a-
€T, YTO NOCTOSIHHEIE MHOJKHTETH H 1I0KA3aTeIH CTElleHH, B KOTOPble BO3-
BOJIATCA KPUTEPUM, AOJDKHBI ObITh YHcIeHHO paBHbl. [loaToMy oTHOmeHMe
OlIpeAeNAeMBIX KPHTEDHEB MOXKHO 11DEJICTABUTh KAK
Nu (Pr f
Nu' | Pr

(4.54)

[Toncrasue B 3ty dhopMyny BripakeHus ana kputepueB Nu, Nu', Pr,
u Pr', nailigem

ak =[£ i (455)
M la

ITony4yeHHOe ypaBHEHHE MOXKHO IIPHBECTH K BHLY

a AEY
o i I 4.56
5 g (4.56)

Ecau upcnTens u 3HaMeHaTeNTb IpaBoil YacTH YMHOXKUTD Ha O0beM-
HYX0 TEIUIOEMKOCTb BAAXKHOTO BO3RyXay, C, =cy,*CY, M BMECTO kKoad-

BT A1

Cl)l-'[ILHEHTa TEMIIEpAaTYPONPOBOAHOCTH IIOLACTABHUTL €0 3HaYeHHe

A
a= , TO 3aBUCHMOCTS (4.56) 3amumerca Tak:
CBJIYBJI
i b n-1
—=ypCl = | - (4.57)
g a
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Kax yxaspiBanocs B § 4.3, @ = &, 1 noatomy

o

B'- = TMCM . (4'58)
Ecnu uncmTens U 3HaMeHaTelNh TeBOH 4aCTH YpaBHEHHA YMHOXKHTh

Hay_H yYecTh, 470 ¥ = o, TO 110C/I€ I0ACTAHOBKH 3HAYEHHs ¥ 3.y MOYKHO
HAWTH OKOHYATEJhHO

¢ CYr+Cp¥n d ,
=i Tl ¢ 40,46 : (4.59)
s 1. 0 1000 7

Takum 06pazoM, Mbl [IONYYHIIH COOTHOLEHHE, H3BECTHOE KaK YHMCIIO
JIptouca. Kak BuznM, oTHowenne koappHUHEHTOB Temno- 1 Maccornepero-
ca PaBHO TEMIOEMKOCTH BJIAXHOTO BO3/(yXa B TOM ciyyae, KOraa Hab/mona-
eTCsA TI0JIHOE TTO/I00HE TTPOTIECCOB lIepeHoca. JT0 NoAolue HMEeT MeCTo s
OTie/IbHBEX YYACTKOB NTOBEPKHOCTH KOHTAKTa BObl M BO3AYXa B KaKIhiH
AaunHbii MomeHT. Ho Koraa peus uziet o cpeanmx sHadeHUAX koaddmimen-
Ta IepeHoca JIIs BCEro alnapaTa ¥ BCero BPeMeHM KOHTAKTa, MOTYT IIPOUC-
XOIMThb OTKJIOHEHHS, KOTOPBIE IPHBOASAT K HAPYIHEHHIO COOTHOINEHHA Cpeil-
HuX 3Hauenui koadrpuienTOoB nepenoca. 3aech HEOOXORMMO NOAYEPKHYTH,
YTO HAPYIUIEHHE, BhIABIEHHOE B PE3YJIbTATE MHOTHX SKCIIEPHMMEHTANbHbIX
HCCIIENOBAHHi, T/IABHBIM 00DPa3oM 11pollecca OXJIAXKAEHHS U OCYLIKH BO3-
JlyXa BOZOA, HEe CBHIETEILCTBYET 00 OTCYTCTBHM NOAOGHS TPOLIECCOB 11epe-
HOCa TefLIa M BEIeCTBa IIPH B3aUMOAEHCTBUY BO3AYXa H BOJDI, a IBNFETCS
Pe3yJILTATOM BbIGOpa METOAMKH 00001IIEHHA IKCTIEPMMEHTAIbHBIX IAHHBIX.

3asrcumocTH (4.52) 1 (4.53) MoryT OBITB 110BEPIHYTHL JAIbHEHLIe-
MY YTIPOUIEHHIO.

[TockombKy posb ¢cBOGOAHON KOHBEKIHH B AlIIApaTaX KOHAUIMOHH-
POBAHHA BO3/yXa HUYTOKHA, 3aBUCUMOCTD OT KputepHs Ar, Kak npabBu-
JIO, yCTAaHOBUTDH He yIaeTCH.

B OonbmMHCTBe CIyYaeB B KPUTEPHANIBHBIE YpaBHEHHS KPUTEPHH Pr
¥ Pr'’ MOXHO He BBOJHTE, TAaK KaK Ipefiesibl H3MEHEHHs 3THX KPHTEPHEB
B [IPOLIECCAX KOHAMIMOHNPOBAHNA BO3/TyXa OOKYHO BEChMa Maibl, B CBSI3H
¢ ueM 00a KpUTEPHS MOTYT CUYNTATHCS NIOCTOAHHBIMM.

B utore mosydaeM KpHTepHaibHbIe ypaBHEHHS GORee MPOCTOTO BHAA:

Nu=ARe™ Re? T{ ; (4.60)

Nu’= A; Re™ ReZ T | (4.61)

JanHble ypaBHEHHS CIIYXKAT AJIA olpeaeneHus KoadhuuueHToB Tell-
J006MeHa u MaccooOMeHa.
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CymiectByet apyroii, 6oJee npocToii crocob noayyeHHs: 3aBHCHMO-
crel s KoadbdbUIHeHToB Tellsio- 1 Maccoobmena. OH 3aKTi0YaeTca B
HEIOCPENCTBEHHOM 3aMepe TOJIIMHBI IIOTPAaHHYHOro €0, B KOTOPOM
11epeHOC TeTlIa X MACCH IPOMCXOANT MOJIEKY TIAPHBIM IyTeM (TEIIoNpo-
BOAHOCTHIO ¥ Jepbysveii). Pacnpenenenue remneparyp U lTapiuaibHbIX
JaBJeHUH napa B [pefiesax TePMOAHHAMHYeCKOTO M Audpy3HOHHOTO
MOTPaHUY HBIX CAOEB NOAYMHAETCS THHeHOMY 3akoHy. ClienoBaTeNbHO,
B IKCIIEPUMEHTE MOTYT OBITh 3aMEPEHBI TOJIIKXHEI TOTO H APYTOTO CIOEB:
o,u ﬁp, YTO I03BOJMUT HAUTH 3HaYeHMs1 KO3 UIMEHTOB TeII0- U MACCOo-
ofmeHa. B camMoM fiene, 1OCKONbKY

Qa:a(t-’tm)FH Gn:‘Bp(Pn_P;)F .

a C APYTO# CTOPOHHI,

A k ’
Qn ='5_(t'—txc)F H Gn :E_(PH—'PH)F '
¢ 2

TO
7y
wik 5.62
a 3 (5.62)
k
L (4.63)
By 5,

Ha puc. 4.12 nokaszado pacnpeeneHye TeMIeparyp ¥ MapHHalbHEIX
[ABJeHUH BOAAHOTO Mapa B IOTPAHMIHOM CJIO€ BO3[YXa, I0YYeHHBIX 115
CIyyast anuabaTHOTO HCIIAPEHHS.

K coxanenuio, B aniapaTax KOHZUIIMOHHPOBAHHS BO3/IyXa 3aMep TOJ-
MHHB! TIOIPAHHYHOTO CJI0A OOLIYHO CBA3AH ¢ BOJBIIMMHA TPYAHOCTAMH,
B CBSA3M C YEM HA IIPAKTHKE HE YAAETCA Peasii30BaTh TaKO#H 11POCTOI cIo-
cob noyyeHus KoathHIMEHTOB TEINIO- H MaccooOMeHa.

B aakiovedde HeoOX0AUMO YKasaTh, YTO IIPH HCCIELOBAHHH PSia
COBPEMEHHbIX alIapaToB O4€Hb TPYAHO, 2 HHOT/A HEBO3MOXKHO MJIM BO3-
MOXKHO B 04€HE OTPAHHYEHHOH CTElleHH, IIPUMEHHTD [I0J0XKEHHS TEOPUH
nozobua. CremoBaTenbHO, HEb3s [0IyYUTh KPHTEPHATIBHEIE Y PABHEHHUS
sula (4.60) 1 (4.61), KoTopble Mo3BOMMIH OBl CO3AATH HauGOJee HAIEXK-
HbLH METOz pacyeTa, OCHOBAHHbIM Ha MCII0JIb30BAHUK 3aBUCHMOCTeH A1
K03 PHUHEHTOB TEIIO- M MAacCoOOMeHa.

IlepBas u ocHOBHAs TPYAHOCTD 3aKITIOYAETCS B TOM, YTO B PAAE CIIY-
4aeB HEBOZMOXKHO ONPEAETUTE HCTUHHYIO IOBEDXHOCTb KOHTAKTA MEX-
AY BO3AYXOM M BOAOH. B cBs3M ¢ 3TM O4€Hb TPYAHO BHOPATh U XapaK-

144



Tpougcco u annapamst xonduyronupoeanus 8030yxa

—
dwa S §
6 6

" 4y
12 (4

7

! s

é O
4 ¢
F4 5 2 >

3

N
] 'R’ 95 Q0 105 B, mupmen

Puc. 4.12. Pacupejienerue TemnepaTyp H HapLMaIbHBIX MapJeHHH BOASHOro
napa B NOrpaHHYHOM CJloe BO3/yXa

TepHBIH TUHEHHBII pa3dMe], HeOOXOIMMEIH 47151 ONPENCIeHUS KPUTCPHER
noao6Gus, BXOAAIUX B ypasHenus THIA (4.60) u (4.61). [Toatomy Hepex-
KO PEKOMEHAYEMBIE i/ pacyeTa IMIIHPHIECKHE 3aBHCHMOCTH HOCST da-
CTHBIH XapaKTep, HaTpUMep:

a=flmo, n Tp); (4.64)
o=filw u Tp). (4.65)

Koaddunuenrs: nepeHoca B 3THX GOpMysax danie BCero OTHOCATCS
K IJTONIAAM TIOIepPeYHoro cedeHus anmapara. Ecrectsenno, uto ofracTs
npuMeHeHHA 3TuX GopmMyJ1 orpanryeHa. X MOXHO MCIONB3OBATD /711
pacdera alllapaToB BIIOJHE ONPEAe/IEHHON KOHCTPYKIUM U B CIy4asX,
COOTBETCTBYIOTIHX YCTOBMAM NMPOBEACHHA IKCIIEPUMEHTA.

§ 4.6. MeTox moJyueHHA PacYETHLIX 3aBHCHMocCTel, 0CcHOBAHHBIH
Ha NOHATHH O YHCJIAaX eJHHHIL, IepeHoca

KaK YKH.BBIBHJIOC]), BCCbMa 'I’py,[lHO, d HHOTJla HEBO3MOXKHO TNIQJIYYHTD 3aBH-
CHMOCTH /11 KO3dHpHIIMEHTOR 1IEPEHOCA IIDUMEHHTEIBHO K pacueTy all-
NapaTOB KOHAUIMOHHPOBAHHS BO3AYXA C HCIIONB30BAHHEM HEIOCPEICTBEH-
HOTO KOHTAKTA BOIbI M BO3AyXa. T PYAHOCTH BO3HHMKAIOT IIaBHBIM 00pasoM
H3-3a TOTO, YTO B OOJIBIIHHCTBE CAYYAEB He NpPe/ICTABNSETC S BOSMOMKHBIM
HaWTH YNCIEeHHOE 3HAYEHHE IS [IOBEPXHOCTH KOHTAKTA MEKAY BO3IyXOM
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u pojoii. [loaToMy BO3HHKIIA Hzest NIONB30BaHNSA He Koa(puuuenTamu
MepeHoca, a YKPYITHEHHbBIM 110Ka3aTe/IeM, B KOTOPOM IIPOM3BEIEeHHUE COOT-
BETCTBYIONIETO KoahdHIMeHTa 11epeHOca Ha IIJIONAnb KOHTaKTa OTHECEHO
K TelLTy HJIH Macce ofHoM U3 cpen (HallpuMep, BO3yxa), YYacTBYIOIUIUX B
npoiecce Tero- ¥ MaccooOMeHa. [lonydeHHbIM TaKMM 06Pa3OM BETHYH-
HaM NPHCBOEHO HANMEHOBAHHE YUC/Ia eIUHUI] TIEpeHoca.

DTOT MeToI, IPHMEHSIEMBIH /ISl pacdeTa ITPOIeCCOB M allllapaToB Xu-
MHYECKOH TEXHOJIOTHH, JOBOJIbHO IHPoKo ucionbdyerca B CIHA. B cu-
cTeMax KOHAUIIMOHUPOBAHHSA BO3/IyXa OH He HallleNl HOKa HIMPOKOTO Npu-
MeHEHH, XOT#, KaK 1okasanu npoeeaetsie B BBUTKY uccaenosanms,
B psAe ciiydaeB 910 Ob10 OBl BECbMa 11£J1ec00HPasHo.

B kauecTBe uucen eAMHALL IEPEHOCA LIPEIAraeTCs MCIIOIb30BATh Ba:
YHUCIO eAUHUILL TTepeHoca IBHOTO Tetia (NT Uﬁ) ¥ YHCJIO eHHUI] TIEPEHO-
ca non#Horo remnna (NTU):

vru, =2, (4.66)
Gmcﬁ

nru =5E (4.67)
GI‘C

rie F — HCTHHHAS NOBEPXHOCTD TEILIO- U MaccoobMeHa.

Kak 6p1710 ioKa3ano, KO3(hQUIILEHT [IEPEHOCA ¢ SBIISETCS OFHOBDE-
MeHHO K03 HULUHEHTOM IIOJHOTO TeNnooOMeHa u K03 GHIIMEHTOM Mac-
coobmeHa. [lostomy NTU MoKeT pacCMaTpUBaThCS M KaK YHCJIO eAnHUI
1lepeHoca 110JIHOTO Tellia, ¥ KaK YKC/IO eIMHHI [IepeHoca Macesl (Boas-
Horo napa). Micnioyib30BaB BelBeieHHBIE paHee 3aBUCHMOCTH (4.8) u (4.19)
A1 9IEMEHTAPHBIX KOJIMYECTB TEIIa, IONYYUM Bhipaxenua s NTU u
NTU. 311 xe aneMeHTapHble KOJMYECTBA ABHOTO M 110JIHOTO Telljia MO-
IyT ObITh BhIPaXKeHbI MHBIM 00Pa30M — Yepes Te H3MEHEHHUS TEMIIEPATY -
PBI ¥ 3HTAJILITHH BO3AYXa, KOTOPHIE IIPOUCXORAT B CBA3H C TEILTO- H MaC-
coobMeHoM. CunTas HallpaBJIEHHE TIPOIECCOB IIEPEHOCA OT BO3/IyXa K BOJie
A7 1I0JIHOTO KOJIMYeCTBa Tefuia, Mbl 1oay4uiH ypasHerne (4.20). Axa-
JIOTHYHBIH BH UMEET BbIPAXEHME JI/ISL IBHOTO TeIa;

dQ, =G, C,dt . (4.68)

IIpupasusB npaseie yacTu ypaHenwuii (4.8) 1 (4.68), MoxHo HaiiTi cie-
AYOIIYO 3aBHCHMOCTD:

U.dF — dt , (469)

Gt t—tg
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OTKYZa

K

(l'..F‘I :_--" dt =J’ dt ) (4.70)
Gl‘ccp Ht—tx Kt—t*

B dopmyne (4.70) «<H» — HauanbHOE COCTOSIHME MPOLECCA, «K» — KO-
HeYHoe.

Ec/m B nogbiHTErpaibHOM BhIpakeHMK ypaBHeHHs (4.70) BMecTo ne-
peMeHHOH BeTHUHHBI Pa3HOCTH TEMIIEPATYD BO3AYXA H BOAbI BBECTH 110~
CTOSIHHYIO BEJIMYMHY CPe/iHeii pacueTHOH Pa3HOCTH ITHX TEMIIEPATyp At ,
TO TIOJIYYUM

afF _ t1

il JY S 471
Gcp A, @7

rie ¢, ¥ ¢, — HayajdbHas ¥ KOHEYHAs TeMIlepaTyphl BO3ZiyXa. AHano-
THYHBIM 06pasoM U3 (4.19) 1 (4.20) MOXKHO HAlTH BBIpajKeHHeE A YHC-
JIa eIMHUIL TIepeHoca 1I0HOTO Telljia:

of il

=NTU
G Al ' (4.72)

P

B kadecrBe cpefiHiX PacYETHbBIX PA3HOCTEH TeMIIEPaTyp Af 1 3HTa/Ib-
nuii Al MCTIOJIb3YI0TCS IPHBE/CHHBIE B TIPEAbIAYmIEM [1aparpade BBIpa-
MeHUs cpeaHesorapuMUIeCKUX pasHOCTEH.

Hamumem otHomeHe Yucen eAUHUI] NEPEHOCA ABHOTO U TIOIHOIO
Tela:

NTU, _ @ | (4.73)
NTU c:,,ﬁ

YuuTbiBag HOMYYEHHYIO paHee 3aBUCHMOCTDL (4.59), MOXKeM 3aKIo-
YUTD, YTO ecaM OBl cooTHOMeH e JIbiouca coOMIOAANOCh IS CPEAHHX
3HaueHuil Koa(HHIMEHTOB TEIIO- U MAcCOOOMeHa, TO OTHOLICHHE YH-
ceJl efMHuL eperoca Beeraa 1710 Ob1 paBHO ennHuLe. OfHaKO, KakK yKa-
3bIBAOCh BBIIIE, IPH HCCAEJOBAHHH 1IPOLECCOB, IIPOUCXOASIIMX B alllla-
paTax KOHAMIMOHHPOBAHHS BO3AYXa, OBLIO BBISIBJIEHO HapylleHHe
cootHomeHus Jlpouca. [[afuM 0ObsACHEHNE ITOMY HAPYIUEHHIO, UMES B
BHAY Haubosee BaXKHBIH IPOUECC KOHAMIHOHMPOBAHUS BO3ZyXa — €ro
OXJIaXAEHHUE U OCYILKY.

OTKI0HeHHs B BeIMYMHe OTHOUIEHHA Ko3pdHIMEHTa Telnoo6Mena
a K koadduunenty MaccoobMeHa O, BLIABJIEHHBIE 110 PE3Y/IbTATAM JKC-
IIEPUMEHTOB, OTPAXKAIOT HAGMIOZAEMbIE B PEAZIbHBIX AllNApaTaX KONUye-
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CTBEHHBIE ¥ KAYECTBEHHBIE PA3THUHs [I0BEPXHOCTH TEII00OMEHa 110 CpaB-
HEHHIO ¢ NNIOBEPXHOCTHIO MElCCOOﬁMEHa. ITH OTKIOHEHHS 3aKOHOMEPHRI
M MOTYT SBJISITHCA XapaKTEPHCTUKON COBEPIIEHCTRA TIpollecca o6paboT-
KH BO3/lyXa (OXJaKIeHHS H OCYIIKH), TPOMCXOASNIETC B PeaibHOM all-
napate. [ToaToMy /151 110JIHOM OUEHKH TEIUIO- ¥ MacCOOOMeHa B peab-
HBIX aliiapaTtaX KOHAWLMOHUPOBAHHA, KPOMe yuces eAMHHI] [TepeHoCa,
CTefyeT BBECTH AONOMHUTENbHYIO XapaKTEPUCTHKY, Ha3BaHHYI0 HaMH
KPHTEDHEM COBEPINCHCTBA MPOIECCa:

(=NTUs | (4.74)

SaMeTPlM, UTO 3Ta XapPaKTePUCTUKA BHEIIHE MAEHTHYHA KPUTEPHIO

Jbiouca | Le= a’ , TIPHMEHACMOMY IIDH HCCE/]0BaAHMM [IPOLECCOB
6Cp

CYIUKH BIXKHBIX MaTepuaioB B Bosayxe. OHako, 4To6bl NOAYEPKHYTH

passinuMe B GU3MHECKOM CMBICIIE, MBI HA3BAMM e€ UHA4Ye, TAK KaK BCTpe-

YA0TCA CIy4aH, KOTAA JIOKaJbHbIe BEMMIMHE Le Bciony paBHbl 1 1 TeM

He mMetee £ # 1. B panpreiimem OyaeM cUUTaTh NIPOLECC OXMAKACHHS 1

OCYIIKH BO3AyXa B allllapaTax COBEPIUEHHbIM, eC/IU BeNH4YKHa & = 1.

PaccmorpuM, 1o kakuM IpUYKHHaM 1IpH paboTe almnapara cO3falnTCa
YCJIOBHS], BELYNIHE K OTKJIOHEHUIO OTHOIMEHUsA Ko3(hbUIUMEeHTOB TEIIo-
¥ MaccooOMeHa, OlIpeneIeHHbBIX IKCIIEPUMEHTANBHO, OT BEIMYMHBI 3TOTO
oTHOLeHUd 10 JIbioKcy.

OCHOBH&H IIPHYHHA BOSHHUKHOBEHUS paccMaTpHBAEMOT'O ABJIEHHA 3aK-
JIFOYAETCS B TOM, UTO B alllIapaTe, IpeaHasHaYeHHOM AJIS OCYIIECTBIEHHSA
HPOIIECCOB OXJIAXKICHUSA BO3AYXA K €70 OCYIIKH, BO3HHKAIOT HHbIE, Kaue-
CTBEHHO OTJIMYHBIE [IDOLIECCHI. Bo Bpem:a oxnaxgeHud u OCYIIKH BO3AYXA
IIPOUCXOAHUT IIEPEHOC TEIl/Ia M BENIECTBA B OAHOM HallpaBJI€HUH — OT BO3-
ayxa K pozie. Ho 310 HampassieHue, KaK MbI BUAENH, COXPAHAETCS A0 TeX
110p, TIOKa TEMHEpaTypa IOBEPXHOCTH BOABI HE IIPEBLIILIACT TEMIIEPATYPbI
TOYKH DOCHI BO31yXa, MoCJIE Yero ABJeHHUE Ka4YeCTBEHHO BHAOU3MEHAET
cs1. [1pu aToM Iponecc nepeHoca Temia PoA0/IKAETCs B IIPEXxHeM Hallpas-
JIEHHH, a TIEPEHOC BENECTBA IIPOUCXOAHUT B APYTOM — OT BOJBI K BO3IYXY.

B annaparax KOHAHIMOHUPOBAaHUA BO3YXa CO3/AKTCSA YCIOBHHA, KOT-
Jia 9acTh BOZABL, IIOCTYIIAIOLIEN B allllapar, oﬁpaayeT IIOBEPXHOCTD, HAa KO-
TOpPO¥ H3MEHAETCS! HAlPaBJIEHHE IIepeHoCca BOAAHOTO 11apa, B pe3yabTaTe
4ero Ha OCHOBHOH YaCTH IOBEPXHOCTH TEIJIO ¥ BOASHOH Iap llepenanT-
¢ poaryxom Boze. Ha HeKoTOpoii xke 9acTH MoBEPXHOCTH TEIJIO 1IEPEHo-
CUTCSL B IIPEXHEM HAlIpaBJIeHHH, a BOASHOM| Nap — B o0paTHOM (MCHaps-
eTcsi, a He KOHAEHCUPYEeTCH).
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Ouenb X0poIO 3T0 MOXKHO HabuoAaTh B (POPCYHOUHOI KaMepe, Tie
Bozla pasOppiaruBaerca GoOpcyHKaMu ¢ oOpa3oBaHueM Kalleyb pPa3HbIx
pa3mepoB. Menbyaiimue KaneIbku BecbMa ObICTPO MEpErpeBaTes H Co-
31A10T IOBEPXHOCTD UClapeHus. TIoBepXHOCTD UCIIapeHHs MOXET 06pa-
30BBIBATHCA 32 CYET TAKUX YYACTKOB IIOBEPXHOCTEll orpaxcaeHui amnmna-
paTa, Ha KOTOpbl€ BOja MONANAeT IU3I0AHIECKH (ClIOpaiyecKu ).

Hakonen, cymecrByer u TpeTHit 0yTh 00pa3oBaHus PAaCcCMATPH-
BaeMO# NOBEPXHOCTH, O KOTOPOM yroMuHasnoch Beime. [Ipu oMeipa-
HHMM BO3YXOM ABKyIMecs IIeHKH BOAB! [IOTYYal0T BOJHOOOpasHoe
[IBMKEHHE, YTO IIPUBOAUT K CPBIBY MeNbUaiIIHX YacTHYEK BOABI C 110~
BEPXHOCTH., DTH YaCTHYKH [IPAKTUIECKH MTHOBEHHO IPHOGPETAnT
TEMIIEPATYPY CMOYEHHOTO TEPMOMETPA U NOTHOCTHIO HCIAPAIOTCA B
BO3YX.

HTak, B annaparax KOHAHUNOHUPOBAHYS, IPEIHA3HAYECHHBIX [ OX-~
JOKACHUSA U OCYIIKH BO3/yXa, BOSHHKAIOT iBa KAYECTBEHHO PadJIHYHBIX
BUIa TIOBEPXHOCTH Tells0- U MaccoobmeHa. TlosepxnocTs 1-ro Braa F,
ofeclieyrBaeT [poTeKaHHe OCHOBHOTO IIPOIECCA OXJIAM/AEHHS M OCYIIKH
po3aayxa. [ina nopepxHocTH 2-r0 Buja F, XapakTepeH HHOH 11poliecc: ox-
JAKAEHUE ¥ YBJIDKHEHHE BO3AYXa.

Bo Bcex caryuasix TemiepaTypa Bozbl, 00pasyliolieil HoBepxHOCTb 2-ro
BHJIA, OCTHTA€eT IIpeJeIbHOTO 3HaUeHH A, PABHOTO TEMITEPAType MOKPOro
TepMOMETpA.

AHanu3 ocofeHHOCTE TPoTeKaHus 1IPOLECCOB TEILIO- M MaccoobMe-
Ha B YCJIOBUMSX Pa3/iBOEHHS IOBEPXHOCTH KOHTAKTA MO3BOJMI HaiTu
(akTOPBHI, ONpefeNA0INNe 3HaYeHe KpHTepust coBepmercTBa. Oka-
3aJ10Ch, YTO 3TOT KPUTEPHil 3aBUCHT OT TeMIlepaTypHoro ¢axkropa

T =t—t‘-Tt‘- H YAEeJbHOTO pacxofa Boabl (koadhHlHeHTa OpOLIeHH s )
-

HKH

p: & = f (T, p). Ilpu srom 4yem Gonbure pazHocTs £, — £, ¥ yAeTbHBIH
PACXOZ BOZbL, TEM B OONIEM Cyyae TpyAHee BOZHUKHYTh [IPOLECCY Mac-
coofiMeHa 0HpaTHOTO 3HAKa U TeM Ommke BennyuHa § k 1.

Jia pacyeTa annapaToB KOHFULIMOHHWPOBAHUA BO3AYXa C lIpHMEHE-
HHEM MeTOA0B, OCHOBAHHbIX HA YMC/IAX €AUHHUIL IIEPEHOCA, UCIIONb3YIOT-
cs1 sapucumoct NTU , NTU, 1 € oT $hakTOpOB, O1IpEAENAIONMX THAPOAX-
HAMHYECKYI0 U TEPMOAMHAMIYECKY0 0OCTAHOBKY IIpoliecca Tellso- U
maccoobmera. B ymcno atux GakTopoB MOTYT BXOAUTh PACCMOTPEHHBIE
B 1IpeAbiAymeM naparpade KPHTEPHH, U TOTAA pacueTHbIE 3aBUCUMOCTH
npuobpeTtaoT 00001IEHHbIHA XapaKTep, HO MOrYT MCIIOJIb30BAThCS M Ta-
KHe TapaMeTpbl, KAK OTHOCHTENbHAS CKOPOCTb ABHKEHHS BO3AYXa M
YAENBHDBIA PacX0/ BOJBL, W TOTZA PaCYCTHBIE 3aBMCHUMOCTH HOCAT 4acT-
HBIH Xapakrep.
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§ 4.7. Meroam noay4eHns pacieTHHX 3aBHCHMOCTEH,
OCHOBaHHbIE Ha NpPECTABICHHAX 00 HAEATEHOM IIpoLiecce

Bo Bcex MeTomax, OCHOBaHHbIX Ha IIpeACTaBiAeHuAx o6 uieaJbHOM MIpo-
1ieCCe, HCIOMIb3YIoTes TocTpoenus Ha I — d gnarpamme. ITosroMy aTH
METO/ibl MOKHO Ha3BaTh rpaoaHaATHTHYECKUMH.
B ocHoBY rpad0aHATUTHYECKUX METOZOB I10JI0KEH 1I0Jy4YeHHbIH B
§ 4.4 BbIBOA, CIIpaBe/VIMBbLIN /I BCEX TIONUTPOIHBIX NpoeccoB obpa-
HOTKH BO37yXa BOJIOH. B COOTBETCTBHY C 3THM BBIBOJIOM IIPOIECC B3aU-
MOJIeHCTBHS BO3AyXa U BoAbl u3oOpaxaercs Ha I — d xnarpamMme npsiMoi
JIHHHEN, IPOBEACHHON M3 TOUKM HauaIbHOTO COCTOSTHHA BO3YXa K TOY-
K€, XapaKTepH3yiolieil KOHeUHOe COCTOAHME BODL
B xauectBe MAeanbHOro MpoIlecca NPHHUMAETCS TAKOH pe3yJbTar
06paGoTKH BO3AYXa, IIPH KOTOPOM KOHEYHOE €50 COCTOSHHE COBIIAALT ¢
HapaMeTpaMH BO3ayXxa, HaxOsALIeroca B TOHKOﬁ IIJIeHKe Haj IIOBEPXHO-
CThI0 Boabl. VIHaye roBopsi, 1IPeRnoaraeTcs, uTo B MAealIbHOM Npoiecce
BO3/IYX, IIOKH/IAIONIM#A anfapaT [MOCTe TEIIOBAaXKHOCTHOH 06paboTky,
HMEeT TeMIIEPATYPy, PABHYI0 KOHEYHO! TeMIlepaType BOAbI, H OTHOCH-
TeNBHYIO BJa#HOCTh, paBHyio 1 (1w 100%).
ECITH 11pe/iIToIoxK U Th, KAK 3TO Mbl ieiasi B § 4.4, 4T0 peanbHblii 1po-
1IECC HarIpaB/ieH Ha KOHEeYHYIO TEMIIEPATYPY BOZEL, TO /UL IIPOH3BOACTBA
pacyeToB aliapaToB HYXKHO
OTIpeAETHTL TOYKY KOHEYHOFO
COCTOAHHS BO3AYXa Ha JTHHHH
AR (pwuc. 4.13). Jna vaxoxe-
HHUA 3TOH TOUKH HeoHXOnMMO
¢! MMETH 110Ka3aTeNb, BbISABJACH~
HBIH M3 3KCIIEPHUMEHTAJbHBIX
/3 uccaeaoBainil. TakuM 1okasa-
Jy TeseM OOBYHO CHYXKHT K03(h-
L { dunnedt spbdexTuBHocTH E,
0 it i Y nokassiBatomuit (puc. 4.13),
de @ 4 & Kak aanexo Ha tiHun AR Toy-
H Ka KOHEeUHOTO COCTOAHHS BO3-
> e IyXa B pealbHOM Tpolecce
(t. B) orcrout ot Touku R, xa-
PAKTEpPH3YIOLIEH TO e COCTO-
sHHE B MACANBHOM TIPOLIECCE.
CaepnoBaTeNbHO, €CAHM Ha-

1t )

“Oh
\L"-\
\ o >
'
=t
7_J 2
Eacn

Pnrc. 4.13. TocTpoenne peanbHOTO
npoHecca Ipy YCAOBMN COBRaleHus

€T0 HAIpaBAeHHs € UACATLHBIM: IIpaBJI€HHA HAEAVIBHOIO U De-
AR — SR e aJpHOro npoueccos Ha I — d
AB - peansHbIf ponecc JAWarpaMme COBIIAIaloOT, /1 Ha-
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XOXACHHA TOYKH KOHEYHOTO COCTOAHHUS JOCTaTOYHO HMETh OJJHH K03q)'
dunveHT 3 PEeKTHBHOCTH, KOTOPEIM MOXeT OBITh OZIHO M3 CJIEAYIOUINX
OTHOIIEHHIA:

=—=

AR L-l, di—d

Hetpyano Buaers, uto koadGuiHenT 3(heKTHBHOCTH NMpeACTaBsA-
eT coboil oTHOIEHNEe KOIMYECTBA TENIa WK BJIATH, NepelaBaeMblX Bo3-
AYXOM BOJle B peaJbHOM Npolecce, K MAaKCHMATbHO BO3MOXHOMY KOJIH-
YecTBY TeILTa WJIH BJAArH, KOTOPBIE MOTYT OLITh TIepefianbl B MACATBHOM
Tpoliecce.

JInnum I= const U ¢’ = const npakTuyecku coBnaaawT. KpoMme Toro,
B [IMaila30He CPABHUTENBHO HEOOBINNX H3MEHEHHMH MapaMeTpoB BO3-
Ayxa, KoTopsie OOBIYHO HMEIOT MECTO B YCTaHOBKAX KOHAMIIMOHMPOBa-
HHSA, SHTANBIHMA BO3AYXa YHCIEHHO MOXKET OBITh BhIPaKeHa yepes TeM-
nlepaTypy CMOYEHHOTO TepMOMeTpa, TphyeM oKa3niBaetcs, uro [=0,7¢'.
Ioatomy xoappuunent agupextuBHOCTH E MOXET ObITh IIpenCTaBIeH
1 KaK OTHOIIleHHE Da3HoCTelt TeMIepaTyp Bo3iyXa 10 CMOYEeHHOMY Tep-
MoMeTpy (B HAEANBLHOM NpOLECce TeMIlepaTypa BO3AyXa 10 CMOYEeHHO-
MY TEPMOMeTpPY B KOHEYHOM COCTOAHMH DaBHa KoHedHOM TeMIlepaType
BOABI L, ):

L (4.76)

ti’ t 98

A. A. Toromun u E. E. Kapnuc npeanoXwin MHOe BRIpAXKEHHE IS
KoaduiHenta o HeKTHBHOCTH:

F=1-270= (477)
b =g

Mu3ngecKnil CMBICT 3TOTO COOTHOUICHHS JIYYIIE YCTAHOBHTD, ECTH
npenacraButs E B f1pyrom Buze:

E= (t; "té )+ (tmx "txm) . (4.77a)
tj’ ~lyn

W3 puc. 4.13 crenyet, uTo cyMMa pasHocTei TeMIEPaTyp pealbHOro
IpoLecca, CTOsas B YMCIHTENe, NPEeBpalaeTcs B W(eaIbHOM IIporecce
B pasHOCTb £~ {_, T. €. B 3HaMeHaTesb. B cryyae annabatHoro ybraxue-
HHS BO3/LyXa HANIPaBJIEHHE NPOLiecca COBNa/iaeT ¢ M303uTaabNo#M. [1oaTo-
My B KauecTBe Koagduunenta sqpeKTHBHOCTH NPHMEHSETCSA OTHOMLIE-

HHe TIepenaga TeMIepaTyp Bo3/yxa 110 CyXoMy TEpMOMETDY B DEAJIBHOM
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LIPOLIECCE K TIPEIe/IBHO BO3MOXKHOMY Ilepernany STHX TeMIIePATYp, LOCTH-

ty—t
raeMoMy B HIealbHOM npouecce (kornat,= ¢, =t/), T.e. E =t‘—t—f.
174
Berunras u npubaBass B YHCAUTENE L, HOTyyaeM
ty—t;
7 i (P . (4.78)

ty— 4

J1Ast IpoleccoB U30TEPMHOTO YBIAMKHEHHS BO3AYXA H YBJIAXHEHUS C
narpepanneM E. E. Kapnuc npeasoxun ciegyiouee BoIpasKenHe Koa@-
¢unpenta addexTHBHOCTH (ananornyHoe 4.77):

Pl (4.776)

YToOH IIPOM3BECTH PACYETHI ANNAPATOB KOHAWIHOHUPOBAHHA BO3-
nyxa ¢ nmoMousio koddduiuentos sddexTupHocTH E, HYXHO HOIy-
YUTH 3aBUCUMOCTH NOCHEHUX OT XaPAaKTEPHCTUK anmapaToB M Ipo-
UCXOASIUX B HUX MpoileccoB (I (GopCyHOUHBIX Kamep, HAIlpHMeD,

Halimens! 3aBUCUMOCTH E OT Y,
W, YHCTna pALOB (OPCYHOK, AaB-

tls . N JIeHMs1 BoJBl nepes GOPCYHKa-
MU, iHaMeTpa collia (popcy-
HOK).

4 OJHaKO BCE METO/IBI pacyeTa,
i OCHOBaHHBIE€ Ha WCTIOAb30BAHHH
fis OJHOTO Koa(duinenTa apdex-
TUBHOCTH W MCXOJAIINE W3 IIDE-
toe e ; ™~ TI0/IOXKEHHSA, UTO MICaBHEIH 1 pe-
N AJIBHBIA NPOIECCH] COBNAZIAIOT 110
- HanpaBJieHUIo (HanpaBjieHbI Ha
\</ d. d, d KOHEYHYIO TEMIIEpaTypy BOH ),
- 00121210 T CYIEeCTBEHHBIM HeJlo-
\K CTaTKOM, TaK KaK He YYHTBIBAIOT
OTKJIOHEHUSI JIMHUHM PEaNbHOTO

nporecca.
Puc. 4.14. Tloctpoenne peanbHoOro JInnna peansioro npouecca
NPOLECCa ¢ yYeTOM OTKAOHEeHHA HailpaBJieHa He TOYHO Ha KOHeY-
€ro HaNpap/eHus OT WACATBHOrO: Hyl0 TeMIlepaTypy Boasl. Jlns ox-
AR - wpeanbinait npottecc; AB - peanphniii  TAKAEHUS M OCYIIKH BO3/y X2 OHA
nipolecc 0OBIYHO OTKJOHAETCH BIIPABO,
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T. €. B CTOPOHY HEKOTOPOTO YBJaXXHEHHsE BO3/[yXa 10 CPABHEHHIO C HJle-
anbHbIM TIporieccoM. JInnns AB na puc. 4.14 n3obpaskaeT peasbHblii IIpo-
Hecc. YKaxeM, YTO JIMHHH HealbHOTO M PEATibHOTO IIPOIIECCOB COBMA-
AAI0T 110 HAMPaBIEHHIO UMD A afHabaTHOro yBIAKHEHUS M IO3TOMY
B JAHHOM CJly4Yae JOCTATOYHO HMCMOJIb30BaTh B pacyeTe OfHY 3aBHCH-
mocTb (4.78). Bo Bcex ocTanbHEIX clIydasx KpoMe kKoaddunHenTa s¢-
(heKTHBHOCTH, OIIEHUBAIOLIETO peaibHBIN Npoilecc obpaboTkH Bo3ayxa
110 TeNJI00OMEHY U ABJAAIOUETOCS MOITOMY KOJIWYECTBEHHBIM NOKa3a-
TeNeM Ipolecca, HeoOX0AMMO BBOIMTE AOTIONIHUTENBHBIH KO3 hDHUIH-
eHT, NO3BONAIONHH OEHHBAThH OTKAOHEHHE, HITH KAaYeCTBEHHYIO CTO-
POHY.

Takoit koadpunmenT namu Ha3Ban KospHiHerTOM 3dPeKTHBHO-
cTu Tiponecca 06paboTKH Bo3/yXa Mo HanpaBieHHIo. 1711 NOJIyYenus co-
OTBETCTBYIOIEH 3aBHCHMOCTH MOXHO MCHOJb3OBATh OTHOIICHHE YI/10-
BBIX KO3(GHIMCHTOB PEAJIBHOTO M HAEA/IBHOTO IIPOLIECCOB;

_Ep _Ay/My, L-1 di-dy L (4.79)

*Te, Al,/Ad, I-1, d -d, d,—d,
1

di= He paBHO E KaK 310 caenyet u3 dpopmyinl (4.75),

dy— d2
cipaBeANHBOH AMst ocTpoenus prc. 4.13, Ho He puc. 4.14.
Jns Tex Ke 1eneit MOXKHO HCIOJIb30BATh OTHOmMEHKWE Kosd(pUIien-
TOB BJIarOBbINAJAHHSA B pCEUI]JHOM H UacaJlbHOM nmporieccax H [IOJ'Iy"{HTb
HHOE BEIpRXKeHME A Ko hHITHeHT2 3 heKTHBHOCTH N0 RAMPABIEHHIO!

31ech

& _W-1)c, b —tu)_
F -2 - . (4.80)
i (ti _52)(11 Imc) _t2

Haxoners, ciiefiyeT IpHBECTH BBIPAXEHHME /IS YHUBEPCANBHOIO K03()-
¢purrenTa sadpexTuBnocTy, npeanoxennoro E. E. KapnucoM u Beinon-
HAIOLIETO Ty ¢ poib, ut0 E, 1 E;:

’
o P ks (4.81)
£y =k

EcrectBerHo, uTo A1 MPpOM3BOACTBA PacdeToB annapaToB KOHAMIIH-
OHMPOBaHMA BO3AYyXa 3uayeHHs IPHBeACHHKX K03 PHIeHTOB 3hdek-
TUBHOCTH E, E ¥ E'noskunl OBITh NoJIy4eHEl B 3aBHCMMOCTH OT TE€X JKe
BEJIMYMH, 4YTO H E O6n1yn0 yKa3aHHBIE 3aBUCHMOCTH B METOAX C UCIIONB-
3oBaHueM koa(puIHenToB 3P HPEKTHBHOCTH HOCAT YACTHBIH XapakTep,
OHH NPUMEHHMBI /I7IA afinapaTa KCHKPETHOTO THIIA ¥ 171a 6oJiee WIIH Me-

Hee OIpeRelICHHBIX YCIOBHE npollecca.
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B 3ak/04eHMe 3ToTo Naparpada yKaXeM Ha BO3MOKHOCTb YTOUHATE
HallpaBJeHHe fnpoiecca Ha I — d auarpaMme ¢ MoMONbIO BeJTHYHHBI KPH-
TepHsi COBEPIICHCTBA MIPOIIECCa.

§ 4.8. @opcyHouHble KaMephl

M3 Beex cyHIeCTBYIOUMX anmapaToB KOHTAKTHOTO THIIA /U1 TEeTUIOBJIAX-
HOCTHOM 06paboTKH Bo3yxa HAUHObIIEE PAcIIpOCTPpaHeHHE B HACTOsALLee
BpeMs TIOAYYHAH (POPCYHOUHEIE OPOCHTE/IbHbIe (MM IPOMbIBHEIE) Ka-
Mepbl. Ha ocroBe 3Thx kamep B CoBeTckoM Coro3de BHITYCKAIOTCH 11E€HT-
pajibHBle KOHJIMIIHOHEDH! Pa3nuYHOH Npou3BoauTensHoCTH (oT 10 10
240 ToIC. M*/1ac), IINPOKO TIPHMEHSIEMbIE B TPAK/IAHCKOM U IPOMBIIIICH-
HOM CTPOMTETBCTBE, & TAKIKe B CNelHa/IbHOM cTpouTesbetBe MO.
Ilpunuunuanehas cxeMa OpPCYHOYHOH KaMephl NpEACTaBAEHA HA
puc. 4.15, a cxeMaTHuecKoe H300pasKeHHe KOHCTPYKIIMH KaMephl JIaHO
Ha pHC. 4.16. Boaayx, nocTynaiominii B Kamepy no cTpelike A, BcTpedaeT B
OpOCUTENIbHOM MTPOCTpaHCTBe 1 KaniM BoAsl, pa3bprisarHeacMoit hopcyn-
kamu 8. DopcyHKH yKpenaens Ha croskax 2. Boaa k cToskaM nopaeTcs
nieHTpobesKHBIM HacocoM 6. B 3aBucHMocTH oT mporecca obpaboTku Boia

8 ' z
— el
==
\ ‘2 = = ’T /
i <o | 2% L
D e
) S vy, — — riu—whﬂ-
[LIL1s Y Ll 4
f ol
\J
8
Kanamssayo Q
LY K ION00uns- & g;,ﬁﬂm”fﬁ o
HOU  MOUILHE W"wwa,!"‘”’ o

Puc. 4.13, Ilpunmunnansiasn cxeMa GopcyHOUHOH KaMephl: A — BXoj BO3RyXa;
B - Boixoz oGpaGoTaHHOro Bo3ayxa:
1 — opocHTesbHOE NPOCTPAHCTBO; 2 — TPYOHbBIE CTOAKH; 3 — BXOAHON cenaparop;
4 ~ noanor; 5 ~ GpUaLTP ATA OYHCTKH BOALE; 6 — lenTpobexHblil nacoc;
7 — BEixoanoil cemapatop; 8 — ueHTpofexHbIe GopCyHKH
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B KaMepy MOXKET MOCTYTIaTh C MOCTOSTHHOM TeMAepaTypoii W3 apTe3HaHc-
KOH CKBaXWHEI, BOAONPOBO/A WM NOCHE OXJIAMAECHUA B XOJOJH/IbHBIX
mauMHax. Boaa MoXeT peLiMpKYINpOBaTh H Ge3 oXaKAcHUs — TOT/A Ioce
B3aMMOZEHCTBHA C BO3/[yXOM OHA BHOBB 3a0MPaeTCa HACOCOM H3 MOJLicHa
4. B 3TOM caryyae Boja ouHuaeTca B QuibTpax 5. ITH DunabTpsl B opey-
HOYHBIX KAMEPaX COBpEMEHHBIX KOHAHIIMOHEPOB YCTAHAB/IMBAIOTCA HEllOC-
peicTBeRHO B noanone. Yrobbl MpeAGTBPaTHTE YHOC IOTOKOM BO3AyXa
MeJ/Ibuaifkx Karesnek BoJb, Ha BEIXO/€ M3 OPOCUTENBHOIO MPOCTPaHCTBA
yCTAHAB/JIHBAeTCsA KarJIeoTAeIMTeNb HITH cenapaTop 7. Ha Bxozie B opocu-
TeJIbHOE TIPOCTPAHCTBO TAKXKe YCTaHABAMBACTCA CellapaTop 3, Ha3HaueHHe
KOTOPOTO 3aK/II0YAETCS B TOM, YTOObI MCKIIOUHMTH TTONAJAHHE KATleTh BOJEI
HA YCTPOWCTBA, YCTAHOB/EHHbIE IO OpOCcHTesIbHOM KaMeprl. Kpome Toro,
BXOZHOH cenapartop obeclleyHBacT PABHOMCDHOCTh PacIpelc/ieHHs Bo3-
JyXa, NOCTYNAIoLIero B oOpOCHTENAbHOE TIPOCTPAHCTBO.

PaccMoTpHM ocHOBHBIE 3JieMeHTHI (hopcyHodHO#H KaMepH (puc. 4.16).
Kopnyc 1 Kamephl ¥3roTaBAUBAETCS W3 CTAILHBIX JTUCTOB TOJMMMHOH 1
2 MM, COEMHAEMBIX Mexy coboit na ¢rannax. PeGpamu xectkocTy
cayxat yrouakn 30x30x4 mm. [lopnon 4 kamephl AeiaeTcs W3 IMCTOBOM
crani TomiHHoH 3-4 mm. B Kophyce opcyHOUHOH kaMephl UMeeTCst

Puc. 4.16. KoncTpykuus dbopcyHouHOH KaMepbl:

1 ~ KOpIyC Kamepbl; 2 — repMeTH4ecKas iBepb; 3 — NpUCOeIUHUTeNbHblE NATpY6K;
4 - noanoH; 5 — GUILTP AJMA OYHCTKH BoAbE 6 ~ nenTpobexnsie GopcyRky;
7 - Tpy0uble cTOAKH
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repMeTHYecKas BephL 2 CO CMOTPOBBIM OKHOM, 4Yepe3 KOTOPYI0 ocyuie-
CTBIAETCS IOCTYI K OPOCUTENBHOMY NpocTpancTBy. K rno/iioHy KaMepsl
[IPUCOEIHHAIOTCA NATPYOKH 3 AN NOABOAA M OTBOMIA BOJIBL

B opociTensHOM IIPOCTPAHCTBE Pa3sMeIAOTCs psijibl CTOAKOB W3 TpYG 7
auaMeTpoM 50 mm, CTYKANMX /Uit KPeIUIeHUs [EHTPoOeKHBIX (HOPCYHOK 6.

Mo xomuuecTBY PALOB CTOSIKOB, PACTONOKEHHBIX B (DOPCYHOUHOM
KaMepe, Pa3IHyaloT KaMepbl IBYXpAAHEIE W Tpexpagunie. Ha xamaom
cTosiKe [IeHTpoOeskHbie (POPCYHKH MOHTUPYIOTCH B INAXMATHOM TODSI/IKE
(puc. 4.17) na paccrosnuy Apyr oT apyra oT 200 no 450 mm. B TunoBeix
(ropcyHOUHBIX KaMepax IJIOTHOCTb pacHoJIoXeHns ¢opcyHok — 18 u
24 mit. Ha 1 M? nomepeyHoTO cedeHMA KaMepsl, BeixoaHoH U BXoaHOi ce-
NMAPATOPhI B TUIOBBIX (POPCYHOUHBIX KaMepaX IMPHMEHSAIOTCS UHEPIIHOH-
HOTO THIIA W [IPeJCTaBIAIOT cOO0H CTA/bHbIE TUCTDI, YCTAHOBJIEHHBIE TAK,
4r00BI 0Opa3CBLIBATH HABHAHKCTHIE Ipoxoas! (puc. 4.18). Kannu, oceBmue
HA NOBEPXHOCTAX NMCTOB, COCTABAIONIHX
CeNapaTop, CTEKAT B LO/UI0H.

HenTpobexnbie GOPCYHKH, HCITOIb3Y-
eMble /Il PAcibllia BOJIbI B KaMepax, Mo-
ryT OBITH HeCKONBKMX THIIOB (pHc. 4.19).
B nacrosauiee Bpems ipUMeHsETCA [104TH
== N HCKII04YNTeabHO yraoBas ¢opcynka Hayu-
HO-HCCIe0BATELCKOTO HHCTUTYTA CAHH-
TapHOH TEXHHKU.

o=

(LD
!
&)

Puc. 4.17. Crosax
¢ teHTpobexnpMI Puc. 4.18. Cenapatop H3 cTaibHbIX JTUCTOB:

dopcyskamu 1 — nIacTHHHL 2 — Hecywas naakKa; 3 — DITbIpH
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Puc. 4.19. Tuns! neHTpobekHbpX GOPCYHOK:

a — npAMOoTO4HAK; 6 — yrioBas:

1 — Kopnyc

; 2 — KpbltlKa; 3 — Braafnlin

JaBnenve Bogsl mepes GopcyHKAaMM Ha3HAMAETCH TeM DOJbIle, YeM

MeJIbYe JI0JKHEI OBITh KarLTH,
Tate Apobaenns Boxsl Benn-
YHHA JABJCHUS MOXeT KoJte-
Patbca B mpefenax ot 0,5 1o
4 amm. Yaue Bcero B THIO-
BRIX KaMepaX JNaBAEHHE CO-
crabiser 1,5-2,0 amum.
[Ipunuun paboTs! HeHT-
pobexHnoil PopCyHKH 3ak-
JA04YaeTca B CHeAYyIONIEM.
Boaa, noctynupmas B 10-
nocth POpCYyHKW MO Kaca-
TeNbHOW K BHyTpeHHeH In-
JIMHIPHYECKOI [IOBEPXHOCTH,
npuobpeTraeT BpallaTeIbHOE
JBHXKEHHWE W BREIXOJHUT U3 OT-
BepcTHA (MM conna) B BUAE
noyioro Konyca (pHuc. 4.20).
Konyc ofpa3oBaH Bpamam-
uieHcs aeHKo# BOJB, 1IPH
3TOM TOJU{MHA NJIEHKH I10

KOTOphie HeoOX0INMO [OAYYHTh B Pe3YJib-

Puc. 4.20. CxeMa pacnbiieHust BOAb
B 11eHTpobexHoil dopcyHke:
1 — xopnyc dopeynky; 2 — obnactb ApobaeHus
TJIeHKH Ha KanjiH; 3 — BOAAHAA NJICHKa;
4 — tpy0a; 5 — obnacts BUXpeodpasHoTO
OBMXKEHUS BOODL 6 — BOIAYIIHBIA BUXPL
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Mepe paciMpeHus KoHnyca 6picTpo yoniBaer. Ha BecbMa MasioM paccros-
HUM OT BBIXOIHOTO OTBepCTHA (cola) GOPCYHKH IIJIeHKa pa3dphiBaeTcs
Ha KallJIK Pa3JHYHBIX Pa3MepoB.

Crenyer 3aMeTHTb, YTO He BCe CeYeHMe COIIA 3all0JHEHO BEIXOAS-
ureii u3 popcynky Boyoii. LleHTpanbHYI0 YacTh 3TOTO CEYEHHS 3aHUMAeT
BO3/[yMIHKIH BUXDb, IPOHUKAIOUIMI BHYTPE MOJI0CTH (POPCYHKH.

Teopua ABIDKEHUA HAeANBHOM KHUAKOCTH B 1IEHTpobexHoi (hopcyHke
6bina cospana I H. A6pamoBnuem. Ona nonyynna aasibHeinee pasen-

THE W YTOYHEHMe B paGoTax paxa

COBETCKHMX M 3apyOesKHbIX YueHBIX.
2
2

HeobxomnmMo ykasaTs, 4TO
npobaeMa pacHbijia PasIdYHbBIX
kuaKocTel PopcyHKkaM¥u HHTEDE-
cyeT HcclieoBaTeneH, 3aHAThIX B
CaMBIX Pa3JIMYHEIX 00NacTaX TeX-
£ HUKH: B TEIIJIO9HEPTETHKE, PAKeTO-

‘ CTPOEHHH, XMMHYECKOH TeXHOJIO-
TMH, BoeHHo# XxuMuH. BecsMma
NOJHO 3aKOHOMEPHOCTH, CBA3AH-
. HEIE C APOGIEHNEM XHUIKOCTH Ha
! Kanau B 1ieHTpobeknbix opcyn-

a o 05 g8 {c/f,',, KaX, ocBelleHbl B paboTe Konjex-
Puc. 4.21. Pacupenenende pacxoia  THBa aBTopos Bo riaBe ¢ . U. [a-

BOJBI B ceYeHHH dake/Ia paciblia neeBoiM [22).

LEHTPOGEIKHOH POPCYHKU Hawnbonee BaxHBIMKM XapaKTe-
pHCTHKaMH LenTpobexHo# ¢op-

CYHKH ABJAIOTCA: €€ NPOH3BOIUTENBHOCTb (MM pacxo]| pa3bprisruBae-
Moit Boanl) B ¥ /uac (mnu n/uac), pacnpeserenne pacxoia BOAEI N0
ceyeHHMIO (paKea U Mo pa3MepaM Kanensb (WM AUCIEPCHOCTE PACHbLIA).

IpouasoauTensHocts (g, B kI /4ac) uentpobexuoit yrropoii dopeyn-
xu HVY canuTtapHoii TeXHUKH MOXET ONpeiesIAThCA no GhopMye

8x =38,5d8 P08 (4.82)

rae d‘_ — JuaMeTp coluia, mM; P — NaBneHwne Boxsl lepel GOpPCYH-
KoOH, amu.

Pacnpenenenue pacxoja BoAkl B cedeHUN (haKesa Paclbia HA OC-
HOBaHMH HANIMX MCCJAEJOBAHUI MOXET OLITH OlleHeHo o TpadHKaM
puc. 4.21. Ha athx rpadukax no ocu abcince oTI0KeHbl OTHOCHTE b+
HBIC PACCTOAHKA 0T ocH pakesna pacnuinal /I (I - paccrosinme ot moc-
KOCTH cona GopcyHKM J0 IIIOCKOCTH paccMaTpuBaeMoro ceyenus da-
KeJNia pacmslia; { — paccTofgHHe OT OCcH (pakesna 0 pacCMaTpHBaeMOi
TOYKH), TIO OCH ODAHHAT ~ OTHOCHTEJIbHBIE PACXO/bI & /gcp (g, — pacxozn
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BOJ(BI B JaHHOH TOUKe (pakesa paciblia; & — cpepHuii No ceyennio Pa-
KeJia pacxox BOABI),

W3 paccmorpenus rpadukos puc. 4.21 BHAHO, 4To pacxoj| BOAH B
(axene pacnpejeisercs Becbma HepaBHoMepHo. HauGonnbiee Kosnnye-
¢TBO BOABI HabmogaeTcss Ha oTHOCHTEMbHOM paccTosnuH 0,33-0,5 ot
ocH (pakesa pacibiia, Fie OHO IpuMepHo B 10 pas MpeBBIIIAET Pacxoj
BOJHI IO OCH.

AncnepcHOCTs 0OBIYHO OLIEHHBAETCA CPETHHM JHAMETPOM Karle/b
paaéphlamnacmoﬁ BOJIBI, KOTOPBII MOKET OBITh ONIpeaesieH Mo OgHOH Ha
[IPYBOAMMBIX HHXKE (hOPMYJIL

cpenineapUMeTHYECKHH AnaMeTp — 1o (opMyae

nd,;

d, = z’—; 4.83
=y (4.83)
CpeiHeMacCcOBbIf AnaMeTp — o popMyne

d= 2 &id; _ (4.84)

Cpeannii nHaMerp 1o 3ayTepy — 3TO pa3aMep KanJH, OTHOIEHHE ofbe-
Ma KOTOPOH K €€ TIOBEpXHOCTH PaBHO OTHOLIEHWIO CyMMapHOro obbeMa
BCeX KaneJb K HX ITOBEpXHOCTH:

3
Z" 4 (4.85)
Zn d; 2’

rA€ nm, — YHCNO KaneJib, UMEIOUX amMeTp d,;

N - CyMMapHOE YUCJIO BCEX KalleJib,

G, — Bec BCeX Kanejb.

Hcnonp3yioT Takxe Tak Ha3biBae€Mblil MEWAHHBIN JMaMeTp, T. €. Ta-
KOit, KOTOPHIH AeJHT Bech 0ObeM (MM Maccy) BOIBI Ha JBe PaBHBIe 4ac-
TH. B 011y 4acTh BXOAAT KaIJIN, JNaMeTp KOTOPEIX MeHbLe MEJHAHHOTO,
a BO BTOPYI0 — KaIlIH ¢ iHamMeTpoM OoJbllie MeAHaHHOTO.

Yaute apyrux npuMensiercst gopMyaa (4.84), ¢ noMourbio KOTOpoi
onpefeNieTcs CpejHeMacCOBLIl AMameTp Kamesb. OnHako /Ui NOJIHOH
OIIEHKH AHCIIEPCHOCTH HeAOCTATOYHO 3HATH TOJILKO CpelIHH]“JI AHaMeTp
KallTH, TaK KaK [IPH O[HOM H TOM Ke CPeflHeM JHAMETpe BOZMOXHO pas-
JIMYROE pacnpeleliente Kaneab 1o pasMepaM. 1o pacnpejerienne obbri-
HO YCT2HABIMBAETCS C MOMOUIBIO PA3TMYHBIX SIMITUPHYECKHX GopMy L.
Tax, HanpuMep, eCiv HCIOIb3YETCS CPeAHEMACCOBBIH AHAMET, ITHPOKO
pHMensieTca QopMya
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InR, :{r[ni)ﬁ] , (4.86)
m|d

rae R, — BecoBad 1074 BOABI, COCTOALIAA N3 KaleJib, Pa3MepPBl KOTO-
poix boubie d,;
m — SMIIMPpHYeCKad KOHCTaHTa,;

1 ©a
1+;z- — ramma-¢yukuns; T(x)= J.e"’if‘”'1 dt, npu x > 0.
0

Hau6onee touno pacnpe/ienense Kalelb 0 pa3MepaM MOXKHO ollpe-
J€TUTD, €CJTH MCXOMUTE U3 JIorapu(MMYCCKH-HOPMa/IBHOTO 3aK0OHa pac-
peieIeHNs, NIHPOKO [IPHMEHAEMOTO B TCODHH BEPOATHOCTCH U B MaTe-
MaTudecKoi craructuxe. [Ipu 3ToM B KadecTBe cpelHeTO IPHHUMAeETCs
MeIMaHHbIH JMaMeTp Kallelb.

Ot pasMepoB Kanesib 3aBHCUT XapaKTep X JABMXXEHHSI B ODOCUTEb-
HOM IPOCTPaHcTBe HOPCYHOUHOM KaMephl. A Tak Kak Telo- B Maccoob-
MeH MeXKIY KallJIfIMH BOJbl U BO3ZLYXOM B OCHOBHOM OIPEJIEIAETCS CKO-
POCTBIO OTHOCUTENBHOTO ABMIKEHHS BOJBI H BO3yXa, TOUHBIE CBeJIeHHUs
0 pasMepax KameJb UMEIOT BecbMa 6oJIblloe 3HaUeHHe.

He paccMaTpuBas noapoGHO xapaKkTepa ABHXKEHHS Kallesb Pa3HBIX
pa3MepoB, 3aMeTHM, uyTo HabmoAaeMasd B npefesax hOpPCYHOUHOI KaMe-
PH KapTMHA BechbMa CJIOXKHA, TaK KaK KAlJW ABMXKYTCSA N0 CAMBIM pa3-
JMYHBIM TPACKTOPHAM U ¢ pa3HbiMu ckopocTsiMu. Heobxomumo noayep-
KHYTb, YTO Ha ABHXEHHEC 60JICC KPYIOHBIX Kal€Jb BOAbI CKOPOCTb
BO3AYIIHOrO NOTOKA BJINsET B MeRbleH CTENeHH, Tak Kak HX KUHeTHYeC-
Kasl 9Heprus AOCTATOYHO BednKa. YeM Melbye Kalih, TeM B Oonbiiel
CTENEHN UX ABHUKeHHe 3aBUCHUT OT CKOPOCTH BO3JYIIHOTO NOTOKA,

OueHp BaXKHOI XapaKTepHCTHKOH, MO3BONSIONIEH OIEHNTL I10BEJe-
HHe KaILIH B BO3/lyXe, ABJAETCSH CKOPOCTh BUTaHus Kailmn. Bo seex cay-
Yasx, Korja CKOpocTs BUTAaHHA MEHbIE CKOPOCTH ABHXYIIErocs B KaMe-
pe BO3AYIIHOTO ITOTOKA, KallJau YHOCATCH BO3JAYXOM.

B tabn. 4.1 npuBogsTCsa 3HAYEHNA CKOPOCTEi BUTAHKSA B BO3AYXE Ka-
neab BOAbI B 3aBUCHMOCTH OT HX pa3MEpOB.

Taxkum 06pa3oM, B THOBRIX (POPCYHOUHBIX Kamepax NPy CKOPOCTH
IBMKEHUA BO3/Jyxa mopsaka 2,5 m/cex BCe Kaiu, AHaMeTp KOTODPBIX
Menbite 0,3 ma, yrOCsTCS TOTOKOM Bosiyxa. OTHOCHTeBHAS Macca hau-
60.]'[88 MECJIKMX MM MeJbuaillIiX KalleJib UMeeT BecbMa 6OJIbH.IOE 3Haye-
HHE /I OLIEHKH M XapaKTePa NPOLecCoB TEIi0- H MaccooOMeHa, mpouc-
XOISIINX B KaMepe.
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Tabruua 4.1
CropocTi BUTaHNA B BO3/IyXE KaNeb BOAbI PA3ITHYHBIX PA3MEPOB

————

L— d, mm w, _, M/cex d, um w,_ _, M/cex

0,01 0,47 2 6,62
0,05 1,06 3 8,12
0,10 1,48 4 9,35
0,20 2,10 5 10,50
0,30 2,57 7 12,40
0,50 3,32 8 13,30
0,80 4,20 9 14,10
1,00 4,70 10 14,80

Ha ocHoBanuy Hamux UccaeRoBaHMH dakes paceLia caMoid pacIpo-
CTpaHeHHo# YraoBo# opeyHku ¢ iuamerpom conna d, = 4 1 5 MM Xapak-
TepU3yeTcsi JaHHBIMH, IPUBEJeHHbLIMH B Tabm. 4.2.

Tadauya 4.2

XapaKTepHCTHKa Pacibiia BObl YIioBol nenTpobexHoli hopeynxoit
(B % N0 OTHOIIEHHIO K MACCe paclbLIAEMOR BoAbI)

HAnamerp comna d, Paamep xanenb, mm
K nannewwe P [0,04-0,10,12-0,2(0,21-0,3(0,31-0,4(0,41-0,5/60nee 0,5
d =4 mm; 2 6,2 8,5 9.6 9,4 64,3
P- 2,0 amn
d. =5 mm; 0,5 2,3 47 39 6,7 799
P-15amum

Kak BuaMM, OTHOCHTeIbHAA Macca MeAbYaNIUX Kane/lb CPaBHMTE b-
HO BeJIMKa, IPHYeM OHA PACTET ¢ YReIUYeHIeM JaB/IeHns U yMeHbllIeHy -
eM AHaMeTpa Colla.

Ionaras, yTo Kanuy, AMaMeTp KOTOPHX meHbine 0,3 MM, ABUKYTCA B
KaMeépe BMECTE C IMOTOKOM BO3yXa U UMEKOT Ty XKeé CKOPOCTh, onpeneaum
BpeMs npebbIBaHUA 3THX Kanesnb B Kamepe (1):

[
T=—>, (5.87)
w
rie [ — AAMHA OPOCMTENBHOTO NIPOCTPAHCTBA KaMephl, M;
@ — CKOPOCTB ABVDKEHUS BO3JYXa, M/cex.
JLs1 THIOBBIX KaMep aTO Bpems coctassiser mpuMepHo 1,8/2,5 = 0,72 cex.
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TlockonbKy Meslb4yaiiline KaIay ABKUXKYTCS BMECTe ¢ BO3LYXOM, MOX-
HO TIOJIATATh, YTO MPOLECCH TEIIo- ¥ MaccooOMeHa MeXay BO3AYXOM H
KaIUISIMM BOJIbI TIPOMCXOAAT B 0OCTAaHOBKE ecTecTBEHHOH KOHBEKLUM.
Caenosaresibio, K03 bHIMEHTH TepeHoCca NOKHbI OIpeeIaThcs 13
KpHTepHaibHbX ypasHenuit Buga Nu = f (Ar, Pr) uau Nu = f (Gr, Pr).
W3 yncna TakuxX ypaBHEHWI, MMEIOUHMXcSA B onyOIMKOBaHHBIX paboTax,
B HauGoubIlel crenieHn sl PACCMATPHBAEMBIX VCJIOBHN noaxonst Gop-
Myibl, mosaydeHHbie B 1960 r. anoHckum yuernm IOre. Itu dbopmyist
cripase/iuesl npu 1 < Gr < 10%

Nu=2+0,392Gr%% (4.88)

Jlna yenosnii, koraa Gr <<1, yro Habmonaetca B cayyae B3anMoneit-
CTBUSI BO3/YXa M CAMBIX MENKHX KaTlelb, MOXHO cuuTaTh Nu = 2.

PaccMOTpHM mponece OXMaXIeHHA W OCYIIKE BO3ayxa B GbopcyHOY-
HOH KaMepe /7S JOCTATOYHO XapaKTepHhIX B YCTAHOBKAaX KOHAMLHOHU-
POBaHWA BO3yXa ycaosui, [IpuMeM HayajisHEE MapamMerphl BO3AyXa:
t=25-28 °C, ¢ = 60-55%; koneunnie: { = 14 °C; ¢ = 95%; Havya bHAA U
KoHeuyHas temnepatypa onsl 9 u 11,5 °C.

C noMoipio ypapHedus {(4.88) nnu ucxogsa u3 npeamnoaoKeHus, YTo
Nu = 2, a7151 caMblX MeJIKMX Kalellb MOHO HaiiTH 3HaueHns Koadduuu-
enroB temnootnaud o. Koagduumentn Maccoobmena MoXHO onpeae-
JINTh, IOJIAras cIpaBefIMBbIM cooTHOIIeHune JIblouca.

Hanumewm ypasHeHye Tenaosoro HanaHca KamiH, IMaMeTp KOTopoit
d, a nepeMeHHas BO BpeMeHy temneparypa t,. Ilockonpky Ham aHammu3
KacaeTcs JIMIIb CAMBIX MEJIKUX Kalleib, Oy 1eM CYHTATH, 4TO TEMIIEPATY-
pa BO BCEM 06'beme Kanay oqHHaKoBa, B Hauane npoI1ecca Kanjid B3au-
MOJefICTBYET ¢ BO3YXOM HAYATBHOTO COCTOSHUS, TIPHYEM JI7IA MHTEpe-
CYIOUIETO HAC MPONECcca OXTAXKAEHUS U OCYUIKH BO3[yXa B HAYaTbHbIH
MOMEHT TeMIIEPaTypa Kalau HIDKe TOYKY pockl 06pabaTnsaeMoro Boa-
ayxa (t_<t").

Omupenenvm Bpems, HoTpebHOE /1A HarpeBAHUA KATLIH BOJIB IO TEM-
IIEpPaTyPHl, COOTBETCTRYIONIEH TOUKEe POCh! BO3/yxa. Bee Kamnu, Temme-
Patypa KOTOPbIX PEBOCXOANT TY BEJH4YUHY, OYIYT HE OCYIIATDb, 4 yB-
naxHaTh 06pabarpisaembiii Bo3yX. TlockonbKy JaHHYIO TeMIepaTypy
caMble MEJIKHE KATUIM NPUOOPEeTaoT BecbMa ObICTPO, MOKHO CHUTATh, 4YTO
BO34YX 34 3TO BPEMA HE YCIIEBAET H3MEHHTH CBOU napaMeprl.

He Gyaem crpeMuTbes MONYUMTh TouHOe penterye. MMes B Buay Ka-
YecTBeHHbIH XapaKTep AaHHOIO aHAMN3a, HANKLIeM CJeAyIolee ypasHe-
HYe 115 OeCKOHeYHO MaIoro TIPOMEKYTKa BPEMEHH:

3

"% — eV alt, =ord? ([~ I")dk . (4.89)
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Hcnonp3ysa koaduurerr Baarospinazenusi & U 3aBHCUMOCTh

-r
Een ™ m, NPEICTaBUM 3TO YpaBHEHUE HHaye:

3
'Ed 2 ’

—— Cx Yty =0nd € (t-t,)dv. (4.90)
IIpunss BO BHHMaHMe cootHomWeHKe JIbIOWCA 1 IPOU3BENA HEKOTO-

pbi€e PeoHPA3OBaHMS, TIOTYYUM

e _695y . (4.91)
S A

Cyuras, Ha OCHOBAHMHU C€NaHHOTO AOTIYIEHUS, £ = CONSt ¥ UHTErpH-
pysaort,  not", HaiiieM BHpaxxeHHe [7Is Ol pefieieHlia BpeMeHH, ToTped-
HOTO A7 HAarPEBaHUA KATLTH BOIBI 10 TEMIEPATYPERI TOUKH POCH! 06paba-
ThIBa€MOTO BO3ZYXa:

r

t T
6
_dt _5abq e (4.92)
t_tm Txd 0
o 6
L (LT (4.93)
[ Txd

IIpruuMas Bo3gyx ¥ BOOY C IIpHBEJEHHHIMH Bhillle HAYaTbHEIMH T1a-
pameTpaMH, MOXHO ONpefieauTh BpeMs, HeoOXonHMoe s HarpeBaHus
kamm oT £ =9 °C 10 TeMnepaTyphl TOYKH POChI BO3AYXa B HAYaTbHOM
cocrosnud (t" = 18 °C). Ewun kanust umeer pasmep d = 0,05 mm, to
t=29-108 yac um T = 10,4-10? cex. B 3T0M cirydyae Ipy CKOPOCTH BO3AY-
xa B kamepe @ = 2,5 M/cex yxKe niocse 2,6 cM IYTH COBMECTHOTO IBUXKeHMA
C BO3/IYIIIHKIM TIOTOKOM KaIUIsA JOCTUTHET TeMIIEPaTyPhi TOYKH poch 06pa-
HaTtniBaemoro Boanyxa. IIpu mansHeHIIeM ABKCHIH GyAeT TPOHCXOIUTh
ucnape}me KallIu Y yBJIaXKHEHWE BO31yX4d. ECTeCTBeHHO, YTO 3a BpeMA IIPo-
XOM/IEHMS TAaKHX He3HAYMTEhHBIX PAacCTOAHMM, Kak 2,6 oM, mapamerpoi
BO3/1yXa He CMOTYT CKOJIbKO-HUOY/1b 3aMETHO M3MEHMTHCA, ¥ TIO3TOMY TIPH-
BEJIEHHBIN PAC4eT MOXKET CUMTATBCA JOCTATOYHO TOYHBIM,

IIponenas aHasOrM4HbIE PAacyeThbl 115 APYTHX MEJKMX Kanelb, YHO-
CHIMBIX TIOTOKOM BO3JyXa, IOJIYYHM COOTBETCTBYIOLIHE TPOMEXYTKY Bpe-
MEHM ¥ OTPE3KH TyTH B Kamepe, noTpeOHbie [JIs HarpeBaHMsA 3THX Ka-
1esb A0 TpefebHON TeMIepaTyphl, ocie Yero HaurHaercs IpoLecce UxX
vcrapenauns (1aba. 4.3). PeayibraTet pacdeTa MOTYT CYMTATHCH BIIONIHE
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NIOCTOBEPHBMH [IJ/I51 Kame/Ib ¢ TUAMETPOM, He TpeBuatomuM 1,5-10 a,
¥ KOTOPBIX IIYTh COBMECTHOTO ABUXKEHHS € BO3YXOM HEBeJUK U IIPefto-
CBIZTKA O HEM3MEHHOCTH TAPaMETPOB BO3AYXa OCTaeTcsl JONycTUMOH. s
fosiee KpYIHBIX Kaleb pe3yaAbTaThl pacierTa MpaBUiIbHO HILTIOCTPHPYIOT
JINITL KaYeCTBEHHYIO KapTHHY Ipolecca.

Tabauya 4.3

ITpoMexyTKH BpeMeHH KOHTaKTa C BO3AYXOM H OTPE3KH ITyTH
COBMECTHOIO JIBYXKEHHs, NOTPeGHbIE /1A NpeAeabHOTO HarpeBaHusA
MEJKHX KANEIb BObI Pa3JHYHBIX Pa3Mepos B dopcyHouHol Kamepe

Juamerp Bpemsa OTtpeskn IIpumeyanune
kanwiu d, » 1, CeK IYTH, CM
5,0-10% 1,04-102 26 HauanbHbie apaMerpsl
Boaayxa: t= 28 °C;
8,0-10 2,7-102 6,75 @=0,55;t"=18°C
1,0-10 4,05-10° 10,1 HauanbHast TeMnepatypa
Boaw £, =9°C
1,510+ 9,3-102 23,2
2,0-10* 1,62-10! 40,5
2,5-10 2,52-10 63,0
3,0-10* 3,56-10" 89,0

Crnenyer MMeTh B BHAY, 4TO TIPOLECC MCTIAPEHUS MENKHX Kanelb B
dhopcyHOUHO# Kamepe HayMHaeTcs U IpH Golee HU3KMX TeMIEpaTypax.
ITO NPOUCXOAUT TI0 IBYM 0OCTOATENbCTBAM:

a) JaBieHue HACBIEHHOTO Tapa Hajl BHITYKJIOH IOBEPXHOCTBIO Ka-
IIeJb BbIlE, YeM AdaBJIeHWe Haj INIOCKO# HOBE])XHOCT]::]O. BOHpaCTaHHE
nasneHus onpenenserca dhopmynok ToMcona (KenneuHa)

For _oxpl - 2%n7n |. (4.94)
P Y x P

Jna kamens d = 5 - 10 u Bo3pacTaHHe AaBJeHUA HACHIIIEHHOTO BO-
nAHOrO napa cocraenger 0,6 xI/x2, 1. e. Bernuuy Manyw. OnHako, Kak
NOKA3a/H HalllM WCCIeIOBAHUSA IUCTIEPCHOCTH, IIPY pacibiiie BoAk drop-
cyHkamy 06pa3yioTcs Kamiy 3HaYUTETBHO MEHBIIINX Pa3MEPOB, He YIIaB-
JIMBAEMBIE IIPU MCTILITAHKAX B BO3AyXe. [I1g 3THX Kaneslb BAMSAHHE Pac-
CMATPHBACMOTO adhdexTa MOKET OKAZATHCHA CYILECTBEHHBIM;
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6) o Mepe NBMKEeHHS BO3yXa B KaMepe MPOUCXOAUT ero 0cy1Ika Iog
BO3/IEMICTBHEM KOHTaKTa ¢ OCHOBHO{ Maccoil 6osiee KPYIHBIX Kamelb.
OcyIllKa BefIeT K CHHXKEHHIO TEMIIEPaTypPhl TOYKH POCBI BO3LYXa, 4TO U
BHI3BIBAET HCIAPEHHe Kanelb NPy 60Jiee HU3KKMX TeMIePaTypax.

Hapuc. 4.22 npencrasnenn rpadMkn naMeHeHNs TeMIIEPATyPhI Kallellb
BO/BI ¢ ;uamerpamu ot (0,05 1o 0,3 MM B 3aBHCHMOCTH OT IPONO/KUTENb-
HOCTH UX KOHTAKTa ¢ BO3AYUIHEIM T0TOKoM. Havanbuble mapaMeTpsl BoO3-
JlyXa ¥ BOABI TPMHUMATHCH TAKAMH Ke, KAK yKasaHo B Tabu. 4.3. Kaxk su-
1M, Membyaiige Kamjiu BOAB «paboTaioT» B peXuMe OXTakKIeHHS M
OCYIIKH NWLIb B CPaBHUTENBHO HeGoNb1oi yacTu 06beMa GOpCyHOUHOM

420 - d, 5010 “Fomy

17 a1 e 1 dy = 15w
’5 '\J .m —
@ 6‘ //,‘
74 | F%¢ A
Ze
V] 7/ ¥
4

7 4 Q@2 @7 8% & % 47 40 G9le

Puc. 4.22. MaMeHeHue TEMIEPATYPEI Kanesb BOALI B 3aBUCHUMOCTH
OT BpeMEHH WX KOHTAKTA C BOBAYIIHEIM FOTOKOM

KaMepsl. B Gosbinedt ske yacTH KaMepni B peayJibrare KOHTAKTA ¢ ITHMI
KaIlIsMY BO3ZYX YBIAXKHSETCA, YTO H HAXOIUT CBOE OTPa’keHNe B Pealb-
HBIX IIPOLECCAX OXJNAXKIEHUS ¥ OCYIIKHM Bo3ayxa. HanecenHsie Ha I — d
JUarpaMme JJHHUM TaKUX IIPONECCOB OKa3hIBAOTCA HallpaBjJeHHbIMH HE
Ha KOHEUHYIO TeMIeparypy BOIM, a Ha GoJee BHICOKYIO, T. e. HOMY4YaioT
CZIBUT B CTOPOHY YBJaKHEHHS BO3MyXa.

B pesyabTate paccMOTPeHMS NPOIECCOB TEIUIO- M MAacCOODMEHa MeX-
Iy BO3AYXOM H Oosiee KPYTMHBIMU KAaIJAMM MOXKHO CIENATh CIEeYIOmee
3aKsmiouenue. Xapaxtep ABUXKeHUsS KDYTHRIX Kanesb B 06beMe dopcyHou-
HOH KaMephl Pe3Kko OTIMYAeTCA OT XapaKTepa MoBe/IeHUs MeJIKHX KATIeh,
YHOCUMBIX BO3IYITHBIM TIOTOKOM, B()Jlee KPYIHBIE Kdnau ABUKYTCA B Ka-
Mepe ¢ Gonbineit Uiy MeHbIneH CKOPOCTBIO II0 OTHOIIEHKIO K BO3MYIIHOMY
TIOTOKY, M TIO3TOMY TeILIo- ¥ MAcCOOOMEH MeXIy HUMH OTpe/iesisieTcs yc-
JIOBHAMH BHHYXeHHOU KoHBeKiuY. CKOPOCTH IBIDKEHUS 3THX KAlesb
H3MEHAIOTCA BO BpeMEHM KaK 10 BEJIMYIHe, TaK M 110 Hanmpasiexunio. Ecam
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B HaYATbHBIN MOMENT (110 BBIX0/1e M3 (POPCYHKM ) 3Ta CKOPOCTh MaKCHMAJIbHA
IS BCEX KaTleJlb, TO 3aTeM OHA YMEHBIIAeTCs [Io-PasHoMY: 1t Gomee Kpyn-
HBIX Kame/Ib M3MEHEeHUA IPONCXONAT MellieHHee, KpoMe TOro, Xapakrep
HU3MEHEHUS CKOPOCTH Pas/iHueH A1 Kamelb, IpUHaIexKaumx dakenam,
Hanpap/JeHHbIM HABCTPEYY JBIDKEHHIO BO3AYITHOTO NOTOKA M 1O HAaNpaB-
JIEHKIO 9TOrC ABYKeHUs. Bee 3To IPUBOIUT K TOMY, UTO [10/Iy4UTh TOYHbIE
KOJIMYECTBEHHBIE COOTHOLIEHMA M3 PACCMOTPEHHUSA YCJIOBUIA TETINIO- ! Mac-
co0OMeH2 BO3YXa ¢ OOMHOYHBIMY KAIUISIMU HE NPEICTABIIAETCA BO3MOXK-
HbeiM. O(HAKO Ha OCHOBE 3KCIIEPUMEHTANBHBIX MCC/EIOBaHMI 1 aHaIn3a
(U3MYECKUX 3aKCHOMEPHOCTEH TIPOLIECCOB, POMCXOAALIUX B POPCYHOU-
HBIX KaMepax, MOKHO OTMETHTB, YTO:

— Bpems npebniBaius B kKaMepe 6Gonee KPYNHbIX Kanelb BECbMa Or-
panuyeHo. [Lnd Kanau, auaMerp kotopoi d = 0,6 mm, OHO cocrtas-
asier 0,17 cex, nas xamwm ¢ d = 1,0 mm — 0,15 cex, ang xanau c
d=1,5mm — 0,14 cex;

— ompefensONH CHAPOIMHAMUYECKUI Kpurtepnil Re nMeer Benn-
YHHY nepeMeHHYI0 BO BPEMEHH, PA3IMYHYIO [/ Kalelb PA3HOTO
pasMepa, 1 3aBUCHT OT HalipapiieHus ¢akKena pacnbiia o OTHO-
TIEHNIO K HAMPABJIEHWIO JIBVDKEHUS BO3/YXa;

— JUIH NPUBENEHHHIX BBIIe HAYAIBHBIX TTApPaMETPOB BOIB! H BO3ayXa
kamwny ¢ d = 0,6 s 33 BpeMst KOHTaKTa Harpesalotea Ha 3,9°, Karm ¢
d=1,0 ux —na 1,8° a karmi ¢ d = 1,5 mm — Ha 0,9° (314 npUMepHLbIe
TIEPETA/Ib TEMIIEPATYP, XapaKTePU3YIoNHe HarpeBaHue KpyIHbix ka-
TIeJ1b, OIIPENEIEHBE ¢ TIOMOTIIBIO 3aBUcHMOCTH Nu = 2 + (0,4 Re®?).

TaxuM o6pasom, Mesyaiilnne Kaniau BOAH B Pe3yJbTare KOHTAKTA C
BO3/IYXOM B (hOPCYHOUHO# Kamepe HarpeBaloTcs JI0 TIpefeTbHOH TeMIe-
paTyphl CMOYEHHOTO TepMoMeTpa 00pabaTbiBaeMOro BO3AYXa; MENKHE
Kamwiu, umetouive AuameTp d < 3,0 ax, HarpeBarcs 10 TEMIEPaTypsl
BBIIIIE TOYKK POCHI 3TOTO BO3YXa; KPyNHbIE KAaILUIKX HarpeBaloTcs HesHa-
4YUTENBHO, YTO Beer K HeIOMCHOIb30BaHHIO UX OXJIAJUTeNbHON U OCy-
WUTENbHOMH crocoOHOCTH.

PacueTHsiii nepenaj TeMnepaTypst Becel Maccsl BOZbI B GOPCyHOUHOH
kamepe He nipepniinaet 3—4 °C, a 06piuno naxe MeHbine. ITO TPUBOIUT K
IOBOJIbHO 3HAYMTEIBHOMY PAacXoy BOIb! B (hOPCYHOUHBIX KaMepax, npu-
4eM KauecTBO TPOIEccd OXJIAKIEHUH U OCYLKH BO3AYXa OKa3HIBAETCH
HEBBICOKHM, YTO HAXOAUT CBOE OTPAKEHUE B YIIOMSIHYTOM CBUIE JAMHHA
npouecca Ha [ — d nuarpamMMe B cTOpoHY yBAKHeHWs. QrMeyeHHan oco-
6eHHOCTb CBUAETENbCTBYET 0 HEJIOCTATOYHOM TEILIOTEXHHYECKOM COBEp-
meHcTee GopcyHOUHOH KaMepsl.

BropbiM HegocTaTKOM AaHHOTO ammapara ABJAMI0TCA ero Oosbllne ra-
Gapu b, BEI3BaHHbIE OTPAKMYEHHON TIPE/IEIbHO 10Ny CTHMON BeTHYNHOMN
CKOPOCTH BO3YUIHOTO MOTOKA (He Oonee 2,5 m/cex).
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YBennyenue CKOPOCTH BejleT K yHocy 6oJiee KpyTIHbIX Kanelb, a 370
3aTPyAHSAET CeNnapanHio  HeCKONbKO YCHAMBAET YIIOMSAHYTOE TONOJIHH-
TeJIbHOe yBlaKHeHHe.

§ 4.9. PacueT THNOBBIX OPCYHOUHBIX KaMep

Kak ykasuiBasiocs B § 4.5, 1151 pacyera psiia COBpeMeHHBIX alNapaTos KOH-
TAKTHOTO THIIA MCIOJIB30BATh PACYETHBIE 3ABHCHMOCTH, OCHOBAHHbIE Ha
npUMeHeHu U Teopun onobus, He yaaerca. PopcyHouHas KaMepa npuHaj-
JIEXHT K YUCTY UMeHHO TaKHX anmapatoB. L Hee HEBO3MOXKHO onpefie-
JIMTh UCTHHHYIO BENVYMHY NOBepXHOCTY KoHTakta. OTciona HeonpeneneH-
HOCTb B HAXOXJeHHH XapaKTeDHOTO JMHeHHOTO pa3Mepa. Kpome roro, B
OpPOCHUTEIbHOM TIpocTpaHcTee Habumonaetcs 0YeHb CJAOKHEIA Heynopsno-
YEHHRI XapaKTep JBUKeHM KaneJib Bojbl. Bee 310 npuBoguT K TOMY, %ro
JJ1s1 pacyeTa GOpPCYHOUHBIX KaMep MCIO/L3YIOTCS 3aBICHMOCTH, KOTOpbie
MOIYT 6hITL CIIPABEIVBE, BO-TIEPBbIX, /1A IOCTATOMHO Y3KUX HHTEPBAJIOB
HU3MeHeH!s TeMIIepaTypLl M OTHOCHTEIbHOH BIAKHOCTH, XapaKTepH3yio-
IMX HAYaJbHOE COCTOSHME BO3/yXa, M TeMNepaTypbl pasOpblariBaeMoi
BOJIbl, BO-BTOPHIX, [UisI KaMeD BIIOJIHe ONpele/leHHOH KOHCTPYKIHH.

B HacTosiniee BpeMst pacyeT pasHHBIX TTpoLeccoB 06paboTky Bo3xyXa,
HPOHCXOASINMX B THTIOBHX (POPCYHOUHBIX KaMepax (XapaKTepHCTHKH HX
nopo6HO paccMOTPeH I B § 4.8), MOXKHO BBITIONHSITE ZOCTATOYHO HAZIEXKHO.

CyecTByer HeCKOABKO METOROB Pacyera TaKHX KaMep, KaK/blH U3
KOTOPBIX 06/1a/1aeT onpeaeTeHHBIMY JOCTOMHCTBAMY M HEJOCTaTKaMu M
MOJeT GBITh MCTIONB30BAH /I8 Pacyeta TeX MM MHBIX Mpo1eccoB obpa-
HOTKH BO3AYXA.

[Ipyu TennoTeXHAYeCKHX pacyeTaX (POPCYHOUHBIX KaMEp yallle BCEro
NPUXOAKTCS MMETh AEJIO C AByMA THIIAMK 3aJad. 3agavyn mepBOTO THMA
(X HHOTJA HA3HIBAIOT IPSAMBIMU 3aJaYaMM) NPeANOIaraloT U3BeCTHbI-
My HavameHoOe (I, t,) u kKoneuHoe (I, t,) cocTOAHUA Boanyxa. Onpenens-
10Tcs: HeoOxonuMbii KoaddunueHT opomrerus (), HAYaTbHAS U KOHEY~
Has TemuepaTypa Boasl (¢, ¢, ). B 3anadax Broporo Tuna (06paTHBIX
3a/1ayax) H3BECTHHI Ha%alkHOe COCTOSTHUE BO3AyXa, koah(uiueHT opo-
IIeHnA ¥ HaYadLHAd TEeMIIEPATYPa BOABL VICKOMBIMH ABAAIOTCA KOHEY-
HOE COCTOIHHE BO3/yXa N KOHEYHAs TeMIeParypa BOMbL.

Pacuem gopcyrounvix xamep ¢ ucnons3osamuem xoapuyuenmos
appexmusnocmu npoyecca no b. B. Bapxarosy

Manneiii meton GasvpyeTcs Ha NMONOXEHUSX, JEXKAlUMX B OCHOBE BCeX
rpadoaHaTUTHYeCKUX METON0B, KOTOphIe, KAK M3BECTHO, UCIOAB3YIOT
npencrabBnerus o uaeansHoM npouecce (cM. § 4.7).
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B. B, Bapkanos 06paboTat sKcnepHMeHTANbHEE NaHHbIE, IOTYYeH-
HbIE PANOM UCCeoBaTeNeH, U /1A THNOBRIX (POPCYHOYHBIX KaMep Ipef-
JOKHI cAeAYIOImyIo 3aBHCHMOCTh KoaddunmenTta adhdexktusrOCTH I,
onpeneneHHoro 1o dbopmyne (4.75):

{7
p= 2,923(7wr°'535(1n1_~—§) ; (4.95)

Tlonpasounbnit koacddHUIHEHT S 3aBUCHT OT AUAMETPa com1a (OpPCyH-
KH{ ¥ [IpuHuMaeTcs 1o tabu. 4.4.

Tabauya 4.4
Beswunusl nonpasounoro koad¢HuuenTa
B 3aBHCHMOCTH OT JMaMeTpa comia hopcyHxH
d, mm 3 3,5 4 4,5 5 6
S 0,833 0,893 0,948 1 1,048 1,138

Pacuer kamep ¢ dopcynkamn d_= 3 mm Ipu ocyurectTB/IeHUU Ipouec-
COB OXJAXK/ICHHS M OCYIIKH BO3AYXA MOKHO POM3BOANTE 110 dhopMyne

0,371 1 1,61

rne = 1,281 nns nByx psanos GpopcyHOK;

S = 1,0 nnsa tpex panos GopcyHOK;

P — paBnenue Boaw nepen dopeyHKamy, rf /o’

Ecan nmpoucxoast nponecck aguadaTHOro yBAAXKHEHUS, PAcXObl
BO/ABI HECKOIBKO YMeHblalorcst. OHu MoryT GBITh OTpefie/ieHbl ¢ IIOMO-
b0 hopmys (4.95) u (4.96), Ho ¢ BBeeHNEM NONPaBOYHBIX K03 du-
uuenros 0,44 u 0,7 cooTBeTCTBEHHO.

PB.C‘-IET KaMep ¢ MOMOIBIO U3J0XXEeHHOro METOAA JAOCTaTOYHO IIPOCT U
HATARZEH, OHAKO obJazaeT HeJOCTATKOM, 3aKII0YAIOIMMES, KaK ObiJI0
OTMEYEHO BBINIE, B HeJOyYeTe HaOMI01aeMOro B ACHCTBUTEIBHOCTH OT-
KJIOHEHUS pealbHOro Mpouecca OF TOro HanpaBleHWs, KOTOPOe 17151 Hero
BhIOUpaeTces npy pacyere. [loaroMy Takoi MeTos pacueTa hopCyHOYHBIX
KaMep MOXXHO PEeKOMEHZI0BaTh B KasecTse npubarmkenHoro. UHoraa npu
HCTIO/Ib30BAHUH 3TOI'0 METOMA KOHEUHY10 TEMIIEPaTyPy BObI MIPUHMMA-
0T OTAWYHOH OT TOH, HAa KOTOPYIO HANpPaBASAIOT HAEANBLHEIN MpoIlecc:
b = et 1° (3HAK 33BMCHT OT TOTO, KaK TIPOUCXOMUT 06paboTKa BO3 Y-
Xa: ¢ YBJIaKHEHHEM MJIM OcyIIKoii). Takas monpaeka, 0fHaKo, He TOBbI-
IUAET TOYHOCTH 3TOTO MeTOfa.
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Pacuem gopcynounvix kamep ¢ ucnonv3osanuem kodpduyuenmos
aghgpexmuernocmu, npedroxcennvix E. E. Kapnucom

Pacuet npoussoautcsa no dopmyaam ans koabuuueHtos addhexTys-
Hocti — ¢opmyast (4.77), (4.776), (4.78) u (4.81), npusenennnimM B § 4.7.
C nomouipio koadduninenta s HeKTUBHOCTH, ONpeaeseHHoro 10 Gop-
myne (4.78), noBosbHO npocto paccuuTaTh GOPCYHOUHDBIE KAMEPHI, B KO-
TOPBIX [IPOMCXOIUT TIpoIece aAnabaTHOIO YBIAKHEHUS,

na pacyera THNOBBIX (GOPCYHOUHBIX KaMep, paboTalomuX MpH 10-
JUTPOTIHBIX IPOLECCAX, HCIOAB3YIOTCs BrIpaxXerus (4.77), (4.776) u
(4.81).

Ha ocHoBanum nccneposanuif, npopegedunix E. E. Kapnucom, pns
TUIOBBIX GOPCYHOUHBIX Kamep, 000PYLOBaHHbBIX 1eHTpobexHBIMY yIITO-
BBIMH (POpCYHKaMH, NOIyYeHbl 3aBUCHMOCTY Koaddnunenror addek-
THBHOCTH OT MaccOBOH CKOPOCTH BO3/1yXa M Koadh(HIHEHTa OPOILeHHS.
Bce ary ypaBHeH¥s CIpape/ITUBHI /1A THNIOBRIX KaMep, paboTaionmx B
CTIeAYIOMMX Mpefieax: Komm4ecTBo (MOPCYHOK B pAxny 13 wm/M?, nanie-
Hue Bonbl nepen ¢opeyakamu P ot 1 a0 2,5 kI /cm?, MaccoBas CKOPOCTD
ot 1,5 1o 3,0 xI'/m*cex, nnamerp coma Gpopeysku d = 5 mm.

Ucnonsays nea koadduuuenta adpdexTHsHOCTH Temmoobmena (£ u
E'), MOJHO HOCTAaTO4HO HA/IEXXHO NPOU3BOJUTE PacdeT KaMep ¢ U3BecT-
HBIMH KOHCTDYKTHBHBIMM XapaKTepPUCTHKaMH.

Pacuem gopcynounsix xamep no hopmyaaM, npeororcenvim
JI. M. 3ycmanosuuem

IlpeacrasuM ¢ yueroM ypaesaenuii (4.8) u (4.9) nonHoe KOJUYECTHO TEN-
714, KOTOPBIM 06MEHUBAIOTCS BOAA H BO3LYX Yepe3 9/eMeHT MOBepXHO-
cru dF.

dQ=[a(t-t, +rB, (b~ PD]dr . (4.97)
Pa3HocTb (t — £, ) BBIPa3uM CJAEYIOIHM ofpazom:
t—t, =C-t" 1 -1,). (4.98)

Pasnocts mapunansHex gapnesuit P — P! MOXHO cuMTaTh IIponop-
IIMOHATBLHOM Pa3HOCTH TeMmeparyp t” — £, T. €.

P -P =alt"-t,). (4.99)
KoapduumeHT TpONOpHHOHATRHOCTH @ HE ABISeTCS IOCTOSHHBIM,

4 3aBVMCHUT OT TEMIIEPATYPH BOJE! U TEMNEPATYPHI HACBIUIEHHA BO3MYXa
WK TeMITEPATYPbl TOUKH POCHI.
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Ina mporeccoB ¢ NOHIKeHUeM SHTAJNBIHY B AOCTATOUHO LIHPO-
Koit obnactu 6e3 6OABWON NOrPeIIHOCTH MOXHO TNPUHHMATh
a = 0,8 mm pm. cm/zpad.

JanpHeiiinne npeodpa3oBaHyus CBA3aHbL C MCIOb30BAHNEM ypaBHe-
HMA TennoBoro HamaHca

yeE, dI = [al ~t")+a t'—t,c)-f-mﬁp(t—tm)]dl:, (4.100)

rne FK — NOTIEPEYHOE CedeHe KaMephl, M7
YW — MaccoBad CKOPOCTb BO3[IYXa B ceyeHuu KaMepol, kI /m*uac,
N3 suipaxenus (4.100) cnenyet, 4ro

d1={(c—r')+(r'—zx}+ m:” (t'—rm)}ﬁi‘; : (4.101)

Pa3nenus npasyio 1 1€ByIC YacTH PaBeHCTBa Ha G "(t — "), MOXHO 110~
JnyuuTh ypapHenue (4.102), cocrosuiee us 6e3pasmepﬂmx KOMIIJIEKCOB:

S S D Y PO )| - (4.102)
c,t-t") f=g a ||F ywc),

JI. M. 3ycMaHOBKY IpeasiaraeT IPUHAMATh TOBEPXHOCTh KOHTAKTa B
(hOPCYHOUHBIX KaMepax MPONOPIHOHANBHON KOTMYECTBY PACIBLIMBAE-
Moii Boas, T. e. dF = ldG , rne | — xoadpunyenT nponopuroHatsHoCTY,
KOTODPBI# B 00IIEM cJTy4dae MOCTOSHHBIM CUMTATh HeJb3s, TaK KaK Ha ca-
MOM JIeJle IPONIOPIMOKAIBHOCTb MeXny Fu G, moxer 6bITh munis npu
OlIpefieIeHHBIX YCAOBHSIX.

[oncrapup BMecto dF B mocnennee ypasHenue penuunny ldG ,
Haiigem

ar_ _ 1+”—_%(1+I_“E£] oy ol (4.103)
t-t"

cplt—ty) o |JIEyw ¢

IlonyyeHHoe BoIpaxenue a0 ocHosanue JI. M. 3ycmanosuuy cum-
TaTh, YTO 715 BCETO TPOLEcca, NPOUcXoasiiero b popcyHouHoi kamepe,
CHpaBeinyBa clefyiomas QYHKIHOHANBHASA 3aBHCHMOCTS!

Lol gl g fiztan(y, Mo || Gl @ | (4.104)
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B 970#i 3aBHCHMOCTH, KOTOpasi B JajdbHeiiem ObIIa MOATBEPXKAEHA
SKCTIEPHMEHTAIbHO, HHAEKC 1 0THOCHTCS K COCTOSIHUIO BO3ayXa 10 06pa-
Gorkn, uHAeKe 2 — nocae 06paboTky, a koadduumenTs nepenoca o U B
ABJAIOTCA CPEAHUMH IS nporecca 06paboTKH BO3AyXa M OTHECEHBI K
MCTHHHOH NOIAAM B3AUMOZEHCTBHS BOABL H BO3ZAyXA.

Tak kax c, (t - t") =1 - I, obosHaunm aty Beanunny Alf.

Kpome Toro, Beeaem obosnauenus: H = — IJAOTHOCTH OPOLIEHMS;

tr
M, ="

. t — TEMIEPATYPHbIA KPHTEPUH; 7y =
174

cumoctsb (4.104) 6yaer BHIIJIAAETD TaK:

B = ol [ i T (4.105)
Al TW €,

G,
IMockonnky ywF, =G, To £=—é&=p (k03 bunueHt oporme-

T

HHUA). MOKHO 3aMETUTD, YTO BEJIMYHHA al/c 3aBUCHT B OCHOBHOM OT KO-
s duumenra opomenns. Yo kacaercs KOMILIEKCa 7, TO, KaK 9T0 NoKasa-
HO B § 4.6, oTHOLIEHHE CPeHUX 3HAYEHUH Koad)(bHuHeHToB TENnmaIo- ¥
MaccoobmMeHa (B JTaHHOM CIIy4ae o U B ) onipeAeseT COBEPHIEHCTBO TIPO-
Lecca M 3aBMCHT OT THPOJIMHAMMYECKOM U TeMIepaTypHoit 06cTaHoBOK,
B KOTOPBIX TIpoTeKaeT 3ToT npouecc. [loatomy r, Moxkno 6b110 61 HexmO-
YMTh,

Opnnako JI. M. 3ycMaHOBHY B OKOHYATEILHOM BH/IE IPEAIOXKUA (op-

MYy I AT, Ky[a BXOIMT 7

AT =0+ My )] (4:106)
PaCCMOTpEB HpOLlECC nepeHoca ABHOro TEeIja, Ha OCHOBAHHH aHaJIO-
-— L=t
TMYHBIX PacCyXAEHHH OAYy4HM 3aBucHMOCTb A AT = t—l-—tz; :
175
AT=%[(+M,)u]- (4.107)

JI. M. 3ycmanosruem OBLTH TIPOBEZIEHbI I0CTATOYHO OOIMPHBIE IKC-
[EPUMEHTaIbHBIE HCCIEA0BAHUSA, B PE3Yy/IbTaTe KOTOPLIX HAHICHbI 3aBH-
CHMOCTHM JI/I1 pacu€era (JOPCYHOUHBIX KaMEP MNPH Pa3lH4YHbIX TpoLeccax
o6paboTku BO3AYXa:
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JJISI TIPOLECCOB C TIOHHXE€HHEM SHTAJIbITHH

A =0,67(1+M,r, ) n*57 "3, (4.108)

¥

AT = (0.73+049M, ) p®% (4.109)
il HPOHECCOB aﬂHaE)HTHUl'O yBJIa}KHeHHH

AT =0,304%79% (4.110)

Dopmyabt (4.108) — (4.110) MoryT 6bITE HCTIONIB30BAHbI TIPH CAEAYIO-
IIMX YCAOBUAX OCYIIECTBAEHUS TIPOIECCOB 00paboTKH Bo3AyXa B TH-
noBbIX opcyHOUHHX Kamepax: d = 4,5-5 mum; uncno panos popcyHok
2-3; maoTHOCTh pacmonaoxeHus opcynok 12-18 wm/m* B pany;
P=1-25amu; p = 08-2,0; y w = 1,6-28 «l /m*cex; t, — t7=3-3,5°

§ 4.10. Tunossie ueHTPAIbHBIE KOHIHIINOHEPDHI
¢ (POPCYHOUHBIMH KaMepaMH

JL71s1 HeHTPaIM30BaHHO# 06PAGOTKH BO31yXa B COBDEMEHHbIX OTEYECTBEH-
HBIX CHCTEMaX KOHAHLIMOHMPOBAHUS IIMPOKO NPHUMEHSIOTCS THIIOBbIE
UEHTPaJIbHbIE KOHAHIIHOHEPB! Pa3NUYHOH NPOU3BOAMTENbHOCTH. OHHK
BBIIIYCKAIOTCHA CEPUIHO PAAOM 3aBOJIOB (OCHOBHBIM TIPEATIPUSTHEM SB-
nsieTcsl XapbKOBCKHH 3aBOJ KOHAUI[HOHEDOB).

[IpuaaTa caeayionas rpajanus EHTPANTBHBIX KOHHIIMOHEPOB TI0
npouapoaurtensrocty: 10, 20, 40, 60, 80, 120, 160, 200 u 240 tric. #*/uac.

KoHauimoHeps! nipoussoauteasnocteio ot 10 no 80 teic. m*/uac us-
TOTOBJISIIOTCS B META/JIMYECKOM MCHOJAHEHWH. KOHAMIIHOHEDH! TIPOU3-
poaurtenbHoctbio 120, 160, 200 u 240 teic. #3/4ac — B xene3obeToHHOM.
Konaunuounep Ha 120 tbic. M*/uac MoXKeT OBIT M3TOTOBMEH TAKXKE U3
MeTajlja.

B cocTtaB HeHTPalbHbIX KOHAMIIMOHEPOB KpoMe (FOPCYHOUHOH Ka-
MEPBI BXOAIUT Pl 3/1€MEHTOB (ceKitmii), HAOOp KOTOPBIX B KX A0M CILy-
yae onpeeaseTcsa IPOeKToM. BoaMorkHas KOMIIOHOBKA IEHTPaIbHOTO
KOHAMIIMOHEPA U3 METALIHYECKHX CEKIWH NpuBeeHa Ha puc. 4.23.
Cekuum neasites Ha paboune U BcrioMoratesbHbie: paboume cyxar ans
OCYIIECTBJIEHUS] B HUX TIPOIECCOB TETIJIOBJIAKHOCTHOM 06pa60'r1c1-1 BO3-
AyXa, CMELIeHHWs, pa3ieJeHHA U ero TIIepeMEEHHUA, BCIIOMOTraTeAbHbIE
IpeaHa3HavYeHbl 15 ynoﬁc’rﬁa MOHTaXa H 3KCIayaTallHH KOHAHI[HO-
HepoB. CeKuusiM KOHAMUIIMOHEPOB MPHUCBOEH MHAEKC, COCTOSLUME M3
6ykB Kz, coxpaneHHo ob03Hayaomumii cJI0BO KOHAULHOHED, U 1up,
M3 KOTOPBIX TIEpPBHIE ABe MM TPH 0603HAYAIOT NIPOM3BOAUTENbHOCTD
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KOHIAHUIIHOHEDA 1O BO3AYXY, a NOCJeAHUE IBE — HOMeHKﬁaTyPHHﬁ
nHoMep. BykBa B KOHUe HHIEKCA OTPaXKaeT 3aBOJICKHE HIMEHEHUS B Yep-
TEXKax.

Bcee ceKLMH HeHTPATBHBIX KOHANIIHOHEPOB HMEKOT HOPMATH30BAHHbIE
HPHCOENUHUTENbHBIE ¥ rabapuTHBIE Pa3MepPhl. ITO OIBOISET KOMIIOHO-
BATh MX B COOTBETCTBHH cO cxeMoit 06paboTky Bosayxa, mpeaycMoTpeH-
HOM TIPOEKTOM, T. €. B COOTBETCTBHH C TaK HA3BIBAEMOH TEXHOJIOTHYEC-
KO# CXeMOH KOHAUIIMOHEDA.

Cex1lMHM U XaMephl KOHMIIHOHEDPOB B METAJUIMMECKOM HMCIIOIHEHHH
COeNUHSI0TCS Mexay coboii dnannamu Ha Gonrax. Mexay daanmamu
NOMeNaT YIJIOTHUTENbHBIE POKIAAKH H3 MATKOH pe3nHbl. Cexuuun
KOHIMIIHOHEPOB B ene3008TOHHOM MCIIOJIHEHHH YKOMILIEKTOBLIBAKOT-
¢s1 OTBETHBIMM (PJIAHI[AMM, C TOMOLIbIO KOTOPbIX OHH IIPHUCOEIHHAKOTCS K
CTPOMTENbHBIM KOHCTDYKIHSIM.

B cayyae nHeobxoauMoCTH yCTPORCTBA TEIIOBOH H30MALMH KOH/H-
IMOHEPA €TI0 JEMEHTHI MOTYT TOCTABASATLCA € 3aBOAA ¢ IPUBAPEHHBIMH
K HUM IIWIIAMH /7151 KPETIIEHUS U30A1MH IPH MoHTaxe. BHyTpH U cHa-
PYJKM OHM OKPaNTHBAIOTCA BAArocTORKMMM KpackaMmi. BxonHbie M BhI-
XOJHBIE CeNapaTopbl POPCYHOUMHBIX KaMeD H HarpeBaTe/IbHbIe 3JICMEHTLI
CeKLHii N0A0TPeBa OMHKOBLIBAIOTCA. (/1 PaboThl B yCJAOBHSAX TPOIIM-
YeCKOTrO KJIMMATa CEKI[HH LEHTPAIbHLIX KOHAUILHOHEPOB W3TOTOBISIOT-
CsI U3 HEPKABEIOLUX CTalei.

IIpoMpiBHBIE KamMephl, BO3AYLIHEE (HILTPBI ¥ KJlaNaHbl KOHIMLHO-
HepoB MOTYT OBITh 1eBBIMM M TIpaBbIMH. [1paBoii cunTaerca cexuus uim
KaMepa, B KOTOPOil BO3AyX AAIBHXKETCS BIPABO, JEBOH — B KOTOPO#H BO3AYX
JIBHXKETCS BJIEBO, €C/IM CMOTPETh Ha KOHIUIMOHED CO CTOPOHBI OPTaHOB
yrnpaeaeHus (ABepeit, pykoatok). [ad cekiHH 1eBoro UCIONHEHHS B
KOHLe HHAeKca cTanTes Oyksa JL.

@opcynounan Kamepa SBJsieTcsl OCHOBHBIM 2JIEMEHTOM KOHAUIIMO-
Hepa M CAYXHT A1 OCYNIECTBIEHHS IIPOLIECCOB TEINIOBALKHOCTHOH 06-
pafoTku Boaayxa Bojo#. Ee ycrpoiictso noapobHo paccMoTpeHo B Iipe-
AbiaymeM maparpade.

OteyecTBEHHOI IPOMBINIIEHHOCTHIO BBIIYCKAIOTCS TaK Ha3biBae-
Mbie THIOBbE (opcyHOuHble kaMepbl. B HMX, KaK NpaBHIO, ABa HAU
TpH psana ¢GHopcyHoK. /TuaMeTp BBIXOAHOIO OTBepCTHA conja ¢opey-
HOK MOXeT coctaBnsits 3; 3,5; 4; 4,9; 5; 5,5 mm. Qaxensi nepsoro psna
(hopcyHOK HANpaBAeHb! TI0 ABHKEHHIO BO3/1yXa, OCTAAbHEIE ~ IPOTHB
OBHKEHHA.

JByXpsinHbIe KaMepbl HMEIOT OfHY TePMETHYECKYIO ABEPKY W OIHH
CBETUJIBHHK, TPEXDPSA/IHBIE — /IBE ABEPKH U 1Ba CBeTWIbHHKa. Kameps! anis
KOHIMIIMOHEPOB POU3BOAKUTENBHOCTDIO 10 80 ThIC. M? /uac IOCTABISIIOTCA
TIPOMBIIIIEHHOCTBIO B COOPAHHOM BHjle, OCTAJIbHbIE — B Pa300OPaHHOM.
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Puc. 4.24. QopcyHouHas Kamepa

o THIIOBBIX LEHTPAaJIbHBIX
§ KOHJHIIHOHEPOB: @ — QPOHTANBHbILI
v = 3 BUE; 6 — nonepeyHoe ceYeHHe,;

* i 8 — BHA CBepXxy:

1 — kopmyc; 2 — repMeTHueckas ABepia;
) 3 - cenaparop; 4 — NOMION; 5 — KOJLIEKTOP €O
CTOAKAMH A8 MOAaYH BOAR! K GOpCyHKam;
6 — dhopcynku; 7 — GUALTP 4K OYHCTKH
BOn; 8 — nepesMBHOE yCTPOHCTBO;
9 — ycTpoHCTBO AT HOAEPKAHHSA YPOBHS

Mopcynounsie kamepsl koHanuonepos Kx 10 u Ka 20 uzobpaxeHs: Ha
pHc. 4.24.

Cexuuu nogorpesa {puc. 4.25) npejina3Ha4eHbl 415 OAOTPEBa 06-
pafaTbiBaeMOro Bo3AyXa ropsiueil Hiu neperpetoit Bonoi c remmnepa-
Typoii 0 150° unu napom aasaenueM 1o 6 amu. Cexuus cocToMT u3
TernIooOMeHHHKA B HMXKHeH 4acTH ¥ 0OBOAHOTO KaHala B BEPXHEN
YactH (B cexnuax xonpuuuorepos Ka 160, Kx 200 u 1. a. 06Bognoro0
kaHaza Het). Temno0TAaI0uyI0 OBEPXHOCTh TenN006MeHHNKa 06pa-
3YI0T cTaldbHHe TPYOKH CO CIHPANbHO-HABHBHBIM opebpeHueM, 3aae-
TaHHBIe B TPy6ubie peweTkH. TpyOKM pacnionoxeHbl TOPH30HTA/ILHO.
K Tpy6ubiM pemierkaM IpHBapeHBl: KPBIMIKH CO WITYNEPAMU AJIsT TIPH-
coequHeHKHsA TPyGONPOBOAOB, TPAHCTIOPTUPYIOIHX TENJIOHOCHTEb, U
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neperopoakH, odecnevyuBanIKe MHOTOX0A0BOE IIPOXOXKAEHHE TeIIo-
HOCHTENA.

CekimH 11040TPeBa BBRITTYCKAKTCS OAHOPAAHBMH, ABYXPSIAHBIMH U
TpeXPSAHBIMH COOTBETCTBEHHO C OIHUM, ABYMS WM TPeMs PSAaMH TpY-
00K o X0ny ABHXEHHS1 BO3JYXa,

TenI0npoH3BOAUTENBHOCTb CEKLMH Peryaupyercs b0 naMeHeHHeM
pacxona Bosfiyxa (IIPONyCKaHUeM YACTH eT0 Yepes 06BoaHOM kaHal ), b0
H3MEHEHWEM DACXOAA TeIUIOHOCHTe s (C TIOMOIIbIO ApPMATYPBL, YCTAHAB-
JIUBaEMOit Ha TPyOONIPOBO/IAX).

Cexuun xouauimonepos Ka 10, Ka 20, Kn 40 nocrasasAorcs ¢ 3aBo1a B
cobpaHHOM BHJIE, OCTaIbHbIE — B pasobpannomM. Cexuun ioporpesa K 120,
Kz 160, Kn 200 u Ka 240 xoMIIekTyOTCS IPHCOEIMHUTENBHBIMU TPYOO-
TIPOBOZIaMH.

Cexuyn MaCAAHBIX (PHIBTPOB IpeAHASHAYEHD] JIJisl O4MCTKH BO3/yXa
OT TIbLIM TIPH HA4asIbHOM ero 3ambiieHHOCTH no 10 mI'/x’, B nentpans-
HBX KOHAMIHOHEPAX HCIOIB3YIOTCA, KaK HPABHIIO, CAMOOUYHIIAIOIIHECS
MacasHele huabTpel. OAHAKO IPU
aroM ansa koraunuorepos Kz 10,
Kn 20 u Kn 40 He uckioueHa BO3-
MOXHOCTb MPHMEHEHHS CEeKLHH
MAacaSHEIX (GUABTPOB CTEIAXHO-
TO THIIA.

Cexnuu GUIBTPOB CTEMTAKHO-
ro TUlla coCTOAT U3 Kapkaca, B KO-
TOPHIH BCTaBAAOTCS SYeliKoBLIE
ceTyarbie (PUALTPH KOHCTPYKIMH
E. B. Pexxka, nonpo6Ho paccMaTpu-
BaeMble B I. 5 (puc. 5.20, 5.22,
5.24). CMena sueexk MOXKET [IPoM3-
BOJIMThCS € 1000 CTOPOHBI KOH-
auntvonepa. Havanpnoe conpo-
THBaeHie dunbTpos — 2-3 k' /M,
KOHEYHOE He J0/KHO NMpPEeBHIIaTh
10-12 xI'/m?*. Ylpn pocrvxenuu
3TOTO CONPOTHBACHUSA SUCHKH
CAEAYeT TIOABEPraTh [IPOMBIBKE U
BHOBb 3apsXarb MacaoM. Boszaymi-
Hasl HATPy3Ka 3THX GUABTPOB CO-

Puc. 4.25. CeKkiMs NOROTPEBa crabasger 40006000 /M2,
THHOBHX IEHTPANbHBIX CaMooyumamnmmuecss Macis-
KOHAHIMOHEPOB! Hble (PUILTPHI O/ KOHAWIHOHE-
1 — Kanopucep; 2 — obpopnoii Kanan poB npoH3zBoauTensHocTeio 10—
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40 THIC. M®/4aC MBTOTOBASIIOTCA B BUAE OTAEIBHBIX CEKIMH, 2 A1 KOHIH-
IJTHOHEPOB NPOU3BOAUTENbHOCTHIO 60-240 Thic. M /uac cobupaiorca B
pujie 6710Ka U3 IBYX WM TPex cekuuit, CaMOouHIAOIMECS MACTSHEIE
(bMIBTPHI TaKXKe PaccMaTpuBaloTes B . 5 (pHc. 5.25).

Pacnpenemnrenbiblie ceruiH (puc. 4.26) npeaHasHaueHbl 415 pacripe-
JleJIeHHs IOTOKA BO3AYXa B KOHAMIIHOHEDE 10 €T0 OCH M BBEPX, 4 TaKKe I
0OCIY)KUBAHHSA COCEJHMX CeKIuit. JIIsl KOHAMIHOHEPOB B Xene300eToH-
HOM HCIIONHEHMH paclpe/e/uTebHble CEKIHKY COOMPalOT M3 OTASAbHBIX
YHH(UIHPOBAHHBIX Y3/I0B.

CexuMs cOCTOHT U3 IepeaHeH u 3aiHel CTEHOK, BepXHero narpytka ¢
IPUCOEAMHUTENBHBIM (IaHIEM, KOPHITOOOPA3HOIO AHHINA ¢ IPHBAPEH-
HBIM K HEMY C/IMBHBIM NIaTPyOKOM, cHabxkeHHbIM Pe3bboii U pobKoil ans
yATeHHs KOH/IeHCaTa, U Hanpassiiomieit neperopoaxy. Ha nepennedi cren-
Ke UMEIOTCA: repMeTnyeckas apepka pamepoM 900x400 ma, mryuepa c sx-
PaHHPYIOIHMH KO3BIPEKAMH 711 yCTAHOBKH KOHTPOIBHO-U3MEPHTEBHBIX
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Puc. 4.26. Pacopene/MTenbHasA CeKiMs THIOBBIX 1[eHTPaibHbIX
KOH/IU1IMOHEPOB:

1 — Kopiyc; 2 — THIbB3H L% TEPMOMETPOB; 3 — OCBETHTENBHOE YCTPOHCTBO;
4 — repMeTHYecKas [Bepia
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pHOOPOB M TePMETHYECKHIT 3JIEKTPOCBETH/IBHUK. B pactipepenurensHbix
cexumsix xogguuonepos Ka 10 u Ka 20 apepxut U CBeTH/IbHHKA HET.
IIpoMeskyTOUHBIE M CMECHTENBHBIE CEKIMH 06JA/IAI0T TEMH e Ta-
6apuUTaMK, YTO W pacnpelenuTeabHbie, HO OTAMYAI0TCS 0T HUX OTCYTCTBU-
eM Hanpammmei'i TIEPErOPOIKH H HECKOJIBKO HHbIM paCl'lOJlD)KeHHEM 3K-
PaHMPYIOIIHX KO3HIPbKOB (Ha pHC. 4.26 OHM yKa3aHbl MyHKTHPOM). ITH
cexiuu 0bopyRyloTes IBePKaMH U CBETHIbHUKAMY. TIpoMexyTOuHast cex-
IIHS TIEPEKPBITA CBEPXY.
[TpoMexyTOYHbIE CEKIIHM IIPeAHA3HAYEHBI LT 06CLYKHBaHHUS COCEN-
HHUX Cekuﬂﬁ, a CMecuTelbHas, KPpOMe TOTO, U A CMeHIMBaHWS TIOTOKOB.
Knananm capoennbie (puc. 4.27) npeaHa3HaYeHp A TPONOPIHO-
HAJIBHOI'O HJIM ABYXIIO3MI[HOHHOTO PEryJIMPOBaHHUA KOJMMYeCTBa BO3/IyXa,
NPOXOSILETO Yepes TeNI00OMEHHYIO IOBEPXHOCTh K 06BOIHOM KaHaI CeK-
LK1 IOACTPeBa, C KOTOPbIMM OHM YCTAHABIMBAIOTCS COBMECTHO.
Kinanans xonpuiuonepos Ka 10, K/ 20, Ka 40 npexcrasasiior coboi
Hepa3beMHYI0 KOHCTPYKIMI0. CEKIMIO KTanana KOHAMIIHOHEPa 60abIIoi
IIPOU3BOAMTEILHOCTH 06PasyoT ABa CaMOCTOSTeIbHBIX KJIaNiaHa: PaBbiii
M JIEBbIH, COeTMHEHHbIE MEK Y COBOH.

al

Puc. 4.27. CaBoeHHBIH KJIanaH THIOBBIX EHTPAIBHBX KOHAMIMOHEPOB:

a) ponTanbubii UK, 6) Bux cboky:
1 — MHeBMATHYECKHI NPHBOJT; 2 — 91eKTPUYECKHIT TPHBOJL
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Knanan coctouT M3 KoOpmyca, pasaeneHHOro IepPeropoAKoi Ha 1Ba
KaHa/la: OCHOBHOI ¥ 06BO/IHOM. B ocHOBHOM KaHasle ycTAHOBJIEHBI Kari-
JieBUAHBIE 0OTEKaTe N, MEXAY KOTOPHMH HAXOJATCS [HOBOPAYMBAIOIITH-
€CAJIONATKH, B O6BOI.[HOM — TOJbXO OJJHH JIOTIATKH. OCHOBHDﬁ KaHal KJa-
TIaHa TIPOTIYCKAET BOBAYX Y€PE3 TeII00GMEHHYIO TIOBEPXHOCTh CEKIMH
noorpesa, 06BoxHOM — B 0680/ CEKIIMM TIOZIOTPEBa.

Knanann! ynpasasiorcst IPH IIOMOIIH 2/1€KTPUYECKOTO HIM TTHEBMa-
THYECKOT'O IPHBOJIOB Yepe3 CUCTEMY PLIYAroB TAKHM 06pa3oM, YTO IO Mepe
OTKPHITHA (32KPHITUSA ) CE4EHH S OCHOBHOTO KAaHAJIA 3aKPbIBAeTCs (OTKPbI-
BaeTcs1) ceyeHune oH6BoaHoro Kanana. IIpu MOIHOM OTKPLITHH ceueHMs
OCHOBHOTO KaHa/la cedyeHHe 0OBOHOTO MOJTHOCTBIO 3aKPBITO.

ConpoTuBieHHe KJanmaHa B OTKPBITOM MOJOXEHHH TIPH HOMHHAb-
HOH TIPOU3BOAMTENBHOCTH paBHO 2 &I /M2,

Kaanane! npyemMHbie ¢ yTeIIEHHBIMH JonaTkaMu (puc. 4.28) nipen-
HasHa4yeHbl AJIA 3aliiThl KOHIULMOHEPOB OT BAMSAHUS Hapy»HOTO BO3-
AyXa B TIEPUO/L HX BDEMEHHOH OCTAHOBKM.

KrnanaH cocTout H3 KOpIYyCa, BHYTPH KOTOPOTO YCTaHOBJEHE! IOBO-
POTHBIE YTENJIEHHEIE JIOTIATKH, W IPUBOA, OCYINECTRASIOMIETO MOBOROT
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Puc. 4.28. TIpneMHsIi KJIanak ¢ YTEMIEHHBIMH NOTIATKAMM;

@) dhpoHTANBHbI BAE; 6) BUA cBoKy:
1 — nHeBMaTHYECKHI NPHBOX; 2 — JonaTk; 3 — TATH
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JIONIATOK Yepe3 cucteMy poidaros. [IpuBoj Moxer GuITh PYYHBIM, TEHEB-
MaTHYECKHM H 3/1eKTpudeckuM. Kirananel ¢ THEBMOIIPHBOAOM M3TOTOB-
astoTes no cxeme BO (Bo3ayx oTkpeiBaer) v o cxeme B3 (Bo3aayx 3akpbl-
saet). KianaHni ¢ 2/1eKTPHYECKHM H TIHEBMATHYECKHM TIPUBOAAMH MOTYT
610KMPOBATBCS € IYCKOBBIM YCTPOMCTBOM BeHTHagTopa. ConpotHBiieHue
KJIanaHa B OTKPLITOM TOJIOKEHHH TIPH HOMHHANbHOM TIPOH3BOAHTEND-
HOCTH paBHO 2 kIl /m%.

Hpoxoauble k1anassl (puc. 4.29) npegHasuaveHsl 1 peryupoBa-
HUS KOJMYECTBA BO3/yXa, IOCTYNAOIIEr0 B CMECUTEIBHBIE M Dacnpe/e-
JIWTebHbIE CEKIIMH WM BO30YyX0BoAbL Hx pasMeps coraacylores ¢ pas-
MepaMH BEPXHMX OTBEPCTHH 3TUX CeKI{HH.

KuranmaHbl MOTYT MMeThb DY4YHOH, THEBMAaTHYECKH#T MM 37IEKTPHYECKHH
[IPHBO/L.

ConpoTuBaeHHe KIaNaHa B OTKPHITOM IOJ0KEHHH TPH HOMUHAIb-
HOM IIPOK3BOAMTENBHOCTH coctaBager 2 kF/m?,

IoBopoTHble cexunH (puc. 4.30) npenHasHaueHsbl 11 COCAMHCHHSA
Apyrux cekuuii noa yriaom 90° B TOM CIy4ae, ecid HeoOXoaHMOCTh B 3TOM
JAMKTYeTcs pasMePaMH NOMENEHUS WIH ApyTuMH coobpaxenusmu. Tlo-
BOPOTHBIMM CEKI[MSIMH 0GOPYAYIOTCS TOIBKO KOH/IMIIMOHEDHI B METAI-
JIMMECKOM MCTIOIHEHUM, /(71 BHIDABHMBAHHSA MOTOKA BO3/lyXa BHYTDH
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Puc. 4.29. [IpoxoxHoil ®anaH A5 11IeHTPaIbHOT0 KOHAMIIMOHEPA:

@) Bup cGoky; 6) hpoHTANbHBIH BUJL
1 - nonactu; 2 - Tsrd; 3 — NHEBMaTHYECKHH NPUBOJ,
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CEKLMH YCTAHABJIWBAIOTCA Harpap-
AgiIKe aonatku. Boaayx uepea
CEKIMIO MOXeT GBITh HalpaB/ieH 10
M060My U3 YeTblpeX HallpaBJeHHH,
yKa3aHHBIX Ha cxeme (puc. 4.30).

Cexiyu nepexo/iHbie K BEHTHIA-
Topy (puc. 4.31) caysxar s npuco-
€IHHEeHHs] CeKI[Uil KOHAMIHOHEDA K
BCACHIBAIOHIEMY NATPYOKy BEHTHIIA-
TOPHOW YCTAHOBKH KOHIHIIMOHEDA.

Cexuus COCTOHT U3 CTEHKH, IIPH-
COEMHUTENBHOrO (uiakna, naTpy6-
Ka M MSKOW BCTABKH, KOTOpAs Iipe-
AOTBpALIAET Nepenady BUOPaIHiA OT
BEHTWJIATOPA K CEKIUAM KOHIHIIH-
onepa. ConporupietHe CeKiiHH paB-
HO ipuMepHo 2 xI/M?,

Noboe duwenve
oasy¥q

BeHTHAATOPHLBIE YCTAHOBKH, KaK Puc. 4.30. IloBopoTHas cekius
IIpaBUJO, BXOAST B COCTaB IIEHT- IIEHTPAJIBHOTO KOHJUIIMOHEpa:
PasbHOIO KOHAHUIIMOHEPA, [IOCTABJSI- 1 - KOpHyC cexiuy; 2 — HaNpar/soHe
€MOro NpPOMBbIIIAEeHHOCTbI0. OHH JIOIACcTH
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Puc. 4.31. [lepexonHas cexiua K HeHTPOOEKHOMY BEHTHIATODY:

1 — npucoeansnTenbHE dnaten; 2 - crenka; 3 — naTpy6ok; 4 — MACKas BCTABKS;
5 — CTAXHbIE XOMYTHI
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[PEACTABISIOT 000l BEHTHAATOP C 3/EKTPOABHIATEEM, CMOHTHDOBaH-
HEIM Ha obuie paMe, /lBuraresib COeJHHIETCS C BEHTHISITOPOM NOCPE-
CTBOM KJIMHOPeMeHHOH Nepenayu. Pama ycTaHaBAMBaeTCs Ha MPYXKHH-
HBIX amoptu3aTopax. Obmmil BUx BEHTHISTOPHOH YCTAHOBKM HOKa3aH
Ha puc. 4.23.

BentuasTopusie ycraHoBkH Kosanwiorepos K 10 u Ka 20 xomn-
JEKTYIOTCA KIAaNaHaMHK ¢ HOBOPOTHBIMH JIOMATKAaMH, KOTODBIE Npen-
HasHa4yeH»l /15 PEryJMpoBaHUs IPOM3BOAUTENbHOCTH BERTHIATODA.
TIpousBosHTENBHOCTD BEHTUISTOPHBIX YCTAHOBOK OCTAJBHBIX KOHIH-
I|HOHEDOB PEeryJUpyeTcs [IPH MOMOIIK HANpPaBJISOMMUX alnapaToB
yTeM H3MEHEHUs Yria BXOAa [I0TOKA BO3AyXa Ha jJonatku paboyero
KOJIeca BEHTUJISITOPA U YMEHbIIEHH s CeYeHMs BXOAHOIO atpybxa BeH-
Tunstopa. Hanpasasiomuil annapat — 3T0 KOPIOYC, B KOTOPOM CMOH-
THPOBaHb! [IOBOPOTHBIE JTONATKH, IPUBOAMMbILE B feficTBHE C TOMOIIBIO
PYYHOTO UK 3/IEKTPHYECKOTO IPHBO/A. Y CTAHABINBAETCA aNapaT 1e-
pell BCACHIBAOIIMM OTBEPCTHEM BeHTHAsTOpa. Kpome Toro, B cocras
LUeHTPANTbHBX KOHAMIHOHEPOB BXOAAT MOACTABKH, [IPE/ICTABAAIONIHE
c0O0H cTaabHbIe KO3JB, HA KOTOPHIE YCTAHABAUBAIOTCS CEKLHH U IDY-
rue getanu (oApobHee 0 HUX MOXHO [IPOYECTh B Cllel(HaAbHOH U cIipa-
BOYHOH JHTEpaType).

§ 4.11. Kamepm ¢ opomaemoii Hacaaxod

Kamepsi ¢ opoliraeMsiM ¢/10eM HacafKu (MK OpPOIIaeMoid HacaIkoi } Bech-
Ma IIHPOKO MCIOMb3YIOTCA B XHMHYECKOH NPOMBIIIEHHOCTH A% OCY-
HIECTBJIEHMS DA3NMYHBIX MPOLECCOB BSB,P[MO,IICI:’{CTBHH MeXxy raaomM H
HUAKOCTEI. VX Hepelko HA3BIBAIOT AIIAapaTaMK HACAA0YHOrO THIIA.
Jpyroe goBOJILHO PACIPOCTPaHEHHOE HA3BAaHHE ITHX anliaparoB — CKpy6-
Gepbl, 1103TOMY IIPOLIECCHI, IPOMCXOAALIME B HUX, HA3BIBAIOT CKPyGGep-
HBIMH IPOLECCAMH.

B BeHTH/SIIMY annapaThl HACANOYHOTO TUIA BHEPBbie ObLIN IpUMe-
HEHb! B KOHle 20-X rozoB ABAZLIATOTO CTO/IETHS, T. €. B IEPHOJ 3apoe-
HUS KOHIHIHOHHPOBAHHA BO3ayXa. KaMeps! ¢ opomaeMoOH Hacagkoi B
CHCTEMaX KOHJMIIHOHHPOBaHHS BO3NyXa NOMYYHIN MEHbIIee PaclipocT-
paHenue, yeM POpCyHOUHbIE KaMePBL

[IpuHIMNMaIbHas cXeMa KaMephl ¢ 0polaeMoit Hacakoii uaobpasxe-
Ha Ha puc. 4.32. Boanyx moctyrnaer B kamepy st 06paboTKH 110 CTpenKe
A. B xkamepe c oporaeMoif Hacasikoi, B oTan4ue oT hopcyHodHoN kame-
Ppbl, TOTOK BO3IYXa BCTPEYaeT HE MOBEPXHOCTh KAaNeseK BOLSL, a OBEpX-
HOCTb I1JIEHOK BOJIbl, OMBIBAIOIUX IIOPHCTHIA MaTepHal, COCTARISIOMMK
csoii opolraemoi Hacaaku 7. Boja nopaercss Ha opomragMblil Coi Ha-
cazikH uepe3 TpyOHYI0 peleTKy 3, UMEIOIyI0 OTBEPCTHSI, HIIH (POPCYHKH.
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B saBrcuMOCTH OT nponecca 06paboTiK Boaayxa, B KaMepe ¢ Opollia-
€MOMH HACA/IKOM, TaK JKe KaK K B POPCYyHOYHOI KaMepe, MOTYT OCYLIeCTB-
JISITBCS Pa3NUYHble CXEMBI IIMTAHHS BOJOM.

Yro6bl POMCXOAN IPOLECE OXIAKIEHHS H OCYLUIKH BO3AYXa, BOAA
7I0JDKHa MOCTYTNaTh B KAMEPY C MOCTOSHHOH TeMIePaTypoi Hocae OX-
JaXKAEeHHs B XOJOIUABHBIX MallHHAX WM M3 aPTE3HARCKON CKBAXXHHBL,
a 3aTeM HATIPABASATHCS A OXAaXKAEHUs WK Ha Bhbpoc. IIpu atoM kpa-

R

ba ) "
66
Yﬂ A’QHMU.’GI{#IQ 1777}
X ZON0BUNSNOU
a:aicm Uz Bodonpolboda
uAy Om 2ON0GUNBHOU

MOUlUHBl

Puc. 4.32. [IpuHnMnuaipHasn CXeMa KaMephl ¢ OpOLI2eMOil HacaaKoi:

A — Bxogx Bosgyxa; B — Brxoz ofpafioTanHoro BO3ZyXa:
1 - c0it opomaeMoii Hacaaky; 2 ~ cenaparop; 3 — TpY6H AUTA HOAAYH BOXBI
Ha opommenne; 4 — neHTpobexHbIi Hacoc; 5 — GuARTp A1 BOAB;
6 a, 6, 8 — BEHTHUIIH; 7 — TIOANOH
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Byl 6a u 66 KOMKHBL ObITH OTKPBITH, @ KpaH 66 — 3akpsit (puc. 4.32).
s npouecca anHabaTHOTO YBAKHEHHS BO3IyXa UCITONb3yeTCa OaHa U
Ta K¢ BoAa. B aTOM cilyyae 3aKkphlBaroTCst KpaHbl 6a U 68, OTKPbIBAETCS
KpaH 66, BoJa PeHPKYAUPYyeT M0 3aMKHyTOMY KOHTypy. Ilpomrenurmii
yepe3 opolllaeMblil IO HacaJKu BO3AYX 3aXBaThlBaeT MeJabdadIlive Ka-
IIeTBKH BOXBI, M TIO3TOMY B KaMepe HeoOXOZAHMO NpenycMaTpHBATh Ce-
napatop WaM KaluleotTaeautens 2. B xauectse cenapatopa MoxeT GbITh
HCTIOAB30BaH CJI0OH M3 TOTO XK€ MATeDHAIa, YTO M OpolIaeMas HaCa/lKa.
B sroM cayuae ero nassisaior orbofinbiM caoeM. OnHaKO B KaMepe C
OpollaeMoii HacafIKo#H NPEeANOYTHTENBHEE YCTPAUBATD CENAPATO TAKOro
e THILA, KAk 1 B GOPCyHOYHON KaMepe, T. €. U3 TOHKHMX CTaJdbHBIX JIHC-
TOB, UMEIIHX H3i‘H6h] oA CO3TaHHUA HM3BHJAHUCTOIO NYTH ABHXEHHS
BO31YXa.

OCHOBHBIM 2/IEMEHTOM PAaCcCMATPUBAEMOM KaMephl AB/SETCA CA0H
opoliraeMoil Hacanky. MaTepua 9Toro ¢Jios A0/KeH OBITh TAKUM, 4TOOH
LJ151 [IPOXO/Ia BO3AYXA B HEM CO3/IaBaJHCh H3BHJIMCTbIE KanaubL IIpu opo-
IIEHHH CA0S IOBEPXHOCTDL CTEHOK KaHATOB MOKPHIBACTCS ILIEHKOH BOIHI,
ABMXYILEHCS HABCTPEYY BO3AYXY.

K nacajke npenbsiBAsIOTCA CAeLyloiNe TpeOGOBaHHS:

1. Hacagaxa nonxHa umMeThb H0bIIYIO yIeBHYIO IOBEPXHOCThH fyﬂ. Ilox
YACTbHON MOBEPXHOCTDIO OyleM MOHMMATh [IOBEPXHOCTD, HDHXO-
AALIYIOCs Ha eMHHLY 06BeMa 10 HaCalKH.

2. Caoit Hacapku no/ken obaagath GoabiuM cBOGOAHBIM 06be-
MoM V_ u GoabuiuM XuBHM cedenneM f.. Cobonnbiii o6pem
npexcrasisier coboit o6beM mycror Ha 1 a®. JKuBBIM ceyerueM
Ha3bIBAETCA MIOIALD IS IPOXOAA BO3AYyXa, IPHXOASILANACA Ha
IO/l TIOIEPEeYHOro cedeHus cos. JKuBoe cedenne HHOILa
Ha3bIBAIOT cBOOOAHOI moBepxHOCThI0. HeTpyaHo saMeTnTs, uto
BEJMYMHEL cBOBOAHOTO 06beMa M XKHBOTO CEYEHHS YHCIEHHO
COBIIAAAIOT,

3. Hacanka momkHa UMETh MAJIOE a3POJHHAMHYECKOE COMPOTHBIIE-
HHE BO3LYIIHOMY IIOTOKY.

4. Hacanxa nomkHa o61a0ath TOCTATOYHOH MEXaHHYECKOH MPOYHO-
CTBIO M IONITOBEYHOCTEIO. ZKeaTenpHo, 4TOOH MaTepHaa HacaKK
He TI0/IBEPTaJICs. KOPPO3UHK 10/l BO3eHCTBHEM OTOKOB BOJbL i BO3-
nyxa.

5. CTOHMOCTD HACAAKK AOMACHA GBITH [10 BO3MOXKHOCTH HeGOMBILIOH,
a M3rOTOBJICHHE €€ — JOCTATOUHO HPOCThIM.

Kax BupuM, yacts aTuxX TpeboBaHui HaXOAHUTCA B IPOTHBODEIHH
ApYT ¢ apyroM. Tak, HalpuMep, HacaqOYHBLH MaTepuan ¢ GOJbIIOM
YAEALHOH OBEPXHOCTbIO 061a/1aeT, Kak HPaBHU/I0, MEHBIIKM cBOGOIHBIM
06BEMOM M MEHBIIHUM XUBBIM cedenreM, i HaoGopor. TOYHO Tak e
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HaXOAATCA B IPOTHBOPeYHH 1-e u 3-¢ TpeboBaHus, Tak Kak OOLIYHO Ha-
cafiky ¢ GoMbIIeil ynenbHOH MOBEPXHOCTIO 001AKAIOT M BOABITHM
a3pOAMHAMHUYECKIM CONPOTHRIEHHEM, B HacTOsIEee BpeMs caMbIM pac-
IIPOCTPAHEHHBIM MAaTEPHATOM AN HACAAKH ABMAIOTCSA KepaMUYeCKUe U
crajbHble KOnbia Pamura, BbinyckaeMple NpOMBIILIEHHOCTBIO B 60/1b-
KX KOIHYECTBAX.

M3 Bcex BpIyckaeMbIx THIIOB Kojen Pamrnra Hanbosbiee pacinpoc-
TpPaHeHHe NOAYYHIAH KepaMHYeCKHe KOJbIla ¢ pasMepaMu 25x25x3 mm,
IUPOKO HCHOAb3yeMble B XUMHYECKOH npoMbiliunennocTH. Hacagka
M3 3THX KOJIel] He OTJIHYAETCS BHICOKMMH OCHOBHBIMH [OKA3aTeasAMIU:
J,p = 195 M*/4, V_=0,75. BMecte ¢ TeM nannblii Matepuan ofnasaer
HECOMHEHHBIMK AOCTOMHCTBAMHU (CTOMKOCTh NPOTHB XMMHYECKHX BO3-
meHcTBHiA, cllocobHOCTh B1aroaps 3achirke cO3AaBaTh CIOH IGO0 TOI-
IIMHBL), 9TO ONpEENsET ero PaclPOCTPAKEHHOCTb B XHMHIECKOH mpo-
MBILIEHHOCTH, Te ¢ MOMOIIbio KOjiern PalliHra co3aaiTcs MOIHbIE
HAcalOYHbIE KOJOHHBI, DTH KOJbLa [I03BOJIAI0T OCYINECTBAATE pa3ind-
HBIE HPOLIECCH, XapaKTepusyoiquecsa 6OMbmiMMH NOTOKAMH TEIIa H
MacChl, KOTOpBIE HEePEHOCSITCA OT OIHOM cpeabl K apyroi. Hexortopble
AOCTOMHCTBA 3TOTO MATEPUANA HE MMEIOT CYIIECTBEHHOT0 3HAYEH WS JUIS
YCTaHOBOK KOH/IKIHOHMPOBAHHA BO3/yXa, 4 TAKHE ero HeJOoCTATKH, KaK
MaJThle BeJTMMHHBI YAEAbHOM II0BEPXHOCTH U cBOGOLHOr0 00beMa (M-
BOr0O CeyeHUs1), nenaT koubia Pallura He BIOJHE MOAXOIANIMM 3a-
[IOJIHMTEJEM /151 C/I0SL HacaOKH B KamepaX oOpaboTku Boaxyxa. Ma-3a
MATO yaeaAbHOI NOBEPXHOCTH HPHXOIMTCS J€1aTh TOMIHHY €105 J10-
BOJBHO 3HaYHTENbHOH — 30—40 cM, yTo BeneT K HOJABIIMM adPOAMHA-
MHYECKMM COTIPOTHBJIEH UM W OrPaHHYeHHI0 CKOPOCTH Bo3ayxa a0 0,8
1,2 m/cex.

HeGoasimas sennunHa cBobonHoro obbemMa (KHBOTO CCUCHHS) MPHU-
BOAUT K 3HAYHTETLHOMY YBEJTHYEHHIO TUIOIA/H TIONEPeYHOro cedeHns,
a clefoBaTeNbHO, M TabapHTOB anmapara.

Kamepsi ¢ opoiiaemblM c0eM u3 kosel Palliira MCCe0BATHCH e1ile
B 1940 r. B HUXH A. A. ToromuubiM 1 P. Y. PyaomeTkunbiM. Jns koag-
¢durrenTa TENI00TAAYH, OTHECEHHOTO K 1 M? ILTOLAZH [ONEPEYHOTO Ce-
YeHHs HaCalK{, ABTOPAMH MOJy4YeHa 3aBHCHMOCTh BU/A

a=fIH,8 G,»), (4.111)

IIe Y — BeCOBas CKOPOCTb BO3AyXa, kI /m*cex;

H — naorHocTh opolleHusl Ha 1 M2 nonepeynoro ceyeHUs HaCaaKH,
M/uac;

S — ToMMHA Coos HACALKH, M;

W — CKOPOCTh BO3/[yXa NEpe] HacaKoH, M /cex.
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MOXHO MOAYIUTD CBSA3b MEX/Y IUIOTHOCTHIO OPOLIEHUsI, KOTOPYIO
MHOTAA HAa3hIBAIOT BEICOTOH A0, H KO (DHUIHEHTOM OpPOIIEHHS L.

Gy Gy
[ockoabky n="5a H=‘T};’ Ho G, =wFy, -3600, cienosa-
T K

TeABHO,

H=36001"pzw . (4.112)
¥x
Jlna aspoaMHaMHYecKOTO CONpOTHBIeHMs Ap B ¥I/m* opoaemoro
ci0s nosrydeHa (opMyaa Buaa

Ap=f(H,5,w) . (4.113)

B xaMepax ¢ opolaeMoi HaCaZKO! B Ka4ecTBE PACYETHOM HMPHHUMA-
ercs cpeneaorapupMuyecKas pasHOCTh TEMAEPATYD [IPU APOTHBOTOKE.

3aBucuMocTH, nonydennbie B HUXM, nocaT gacThblil Xapakrep H
CNpaBeUIMBbL THIIb B Cy4ae NPUMEHEHH:A BIIOJHE ONPefeeHHOro Ma-
Tepuasia ISl CI0s OpolLiaeMoil Hacankn — Kosell Pallira ¢ pasMepaMi
25x25x3 MM, yIOKEHHBIX Ha PelleTKy ¢ )XHUBBHIM cevernnem 85%. Coot-
BETCTBYIOIIHE (POPMyJbl M HOMOTPAMMbI MOMKHO HaiiTH B CHEIHANbHOM
autepatype [35].

Bonee obmue 3apucuMocTy 41 pacyera NoA0OHBIX annapaToB Hak-
nenbl akafeMHKOM H. M. )KaBopoHKOBBIM Iipu H3ydeHuu ckpybOepHoro
nponecca. Tak, A/ OnpeneeHns a3PogMHAMHYeCKOTO COIPOTUBIIEHHS
C/1051 HACAZIKH TOMINMHOH | M Ha OCHOBAHMH TIPHMEHEHHU: TEOPHH TIOf10-
61 UM nONYYEHO BrIpaXenye, IpeACTapsouee coboit ypapHeHHe, CBA-
3bIBaloLIeE OIIPEZIENsieMble H OTIpe/ie/AoNine KPHTEPHH TIOI06HS:;

Eu=f(Re,,Re,), (4.114)
5 ApgV?
rae Eu — xpurepmit Ditnepa, Eu =—2“ ;
Y@
G s i wd.
Re, — xpurepuit Peitnonnica no Bo3ayxy (ra3y), Re, =—=2;
Cvl'
Re, — xpurepuii PeitHoabca ro Boge (JKHAKOCTH), Re, = H—da_ ]
3600v,V,

@ — CKOPOCTB B CeYeHWM annapara, m/cex (w/V, — ckopocts B KaHa-
Aax, 06pa30BAHHBIX MyCTOTAMU HACAIKH);

V., V, - xoadduunenTs KMHEMAaTHYECKOH BA3KOCTH BO3AyXa (ra3a)
U BOZBI (KUIIKOCTH), M/ cex?;
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Hipoyeccot u annapamu korOuyuonUposanus 6030yxa

d_ — 9KBHBANEHTHBIH HAaMETDP HaCcaJKH, HTPAIOILMA POJIb XapaKTep-
HOTO JIMHEHHOTO pa3Mepa.

Bmecto kpurepus Jiinepa MOXHO NPUMEHATH Heapa3MepHblit koad-
(pHULHERT TPEHHSA

2
A =E‘.’%2Vc_ _ (4.115)
Y@
Kax suaum,
A, =2Eu. (4.116)

IoayunTh BHIpRXKEHHE [l IKBUBAIEHTHOIC AMAaMETPa MOJKHO CJie-
nyiomuM obpazoM. PaccMoTtpuM cioft Hacajxu TomuuHOH 1 M, HMelo-
uteii o6bem Bmecte ¢ nyctoramu V m*. Torna ynenbHas NOBEDPXHOCTS,
BbIpa’keHHast 4€PE3 9KBHBAIEHTHBIN JIHaMeTp, COCTABHT

nd,
fu=T2 (4.117)

JaTeM HaliieM 3HaderHe CBOOOHOTO 06peMa, BHPAKEHHOTO Yepes TOT
xe 3KB]/IBEU[EHTHBHUI ,H.HB_METPZ
nd?1
=20, (4.118)
Cc
4V

Monenus (4.117) Ha (4.118) U peuIMB OTHOCUTENBHO @, OTYYHM
4V,
i

Ilns onpenenenus xoadduimenTos trennoobMena ¥ MaccoobMeHa
MOryT 6HITH HCIIOMB30BAHBL 3aBHCHMOCTH THNA (4.60) u (4.61), npuse-
JieHHble B § 4.5.

Kak oTMeyasoch Bblllle, Koiblla Palliira He IBASIOTCA COBEPIIEHHBIM
3alloJHUTeNeM s CI0s HaCaAKK B KaMepaX KOHAWUHOHHPOBaHHS BO3-
ayxa. Hanbonee acbdexTHBHBIMU CIEAYET CUMTATD 3AIIOJHUTENH, Y KO-
TOPBIX BeTMYMHBI YAEAbHON MOBEPXHOCTH U cBOGOAHOrO obbeMa 3Ha-
unTenbuo Goablie, yeM y xoaen Pamura. K uucny ux oTHOCATCS CETKH,
M3TOTOBJIEHHBIE M3 PA3JHMYHBIX CHHTETHYECKHX MAaTePHANOB,

d, = (4.119)

Kamepwi ¢ opowaembim cioem u3 KanpoHogsix cemox

Ha ocHoBanuu nceaegopaHuit HaMKu ObLnm NpeanoKeHsl CETKH U3 NJIOC-
KHX KallpOHOBbIX HUTeH ¢ pasMepaMu: mupHHa — 1,1-1,3 MM, TOTI-
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wmHa — 0,1 mm; paamepsl sueiikn 2x2 mm. CeTKH U3 KalPOHOBBIX HH-
TCH UMEWT CAEAYIOIHE XaPAKTEPHCTHKH: yAeNbHYIO MOBEPXHOCTD
f,.= 1950 »*/m* cBoGonusrit 06bem V= 0,85; sKBUBaJIEHTHBIN AHa-
merpd, = 1,75 10 m

3KBP[BaJICHTHblM o coanaBaeMoii I[MOBCPXHOCTH KOHTaKTa CJ0EM U3
koner| Pamura tonunoit 400 mm oxa3biBaeTCsi C/0I ceT4aTO HAacaIKu
u3 32 ceTox TOMNMHOM MeHee 40 mu. ApPOAHHAMUIECKOE CONPOTUB/IE-
HHE TAKOro CJI0S 3HAYKUTETbHO MEHbIIE, ueM ¢/1os u3 Koxer Pamura. Co-
IIPOTHBICHWE HEOPOIIACMOT0 CJIOA HacaAKH M3 Kosel Pammra Tommm-
Hoit 400 MM HaXopUTCA 110 dhopMyae Ap = 12,5w'"®. ConporHracHue cios
ceTyaToH Hacaaku u3 32 cerok ollpejensieTcs MO MOJyYeHHOMY HaMH
BRIpaXKeHuIo Ap = 6,15w' %,

Takum 06pa3oM, OpU CKOPOCTH BO3AyXa B CEYEHHH allllapaTta
@ = 1,5 m/cex CONPOTHBIEHHE CA0sI HEOPOILAEMOI HACAAKH M3 KoJler]
Paumra coctaasiet 26 mm 600. cm., a CONPOTHBJIEHHE IKBUBATEHTHOIO
[0 NIOLIAAHU C/I0A ceTyaToit Hacaaku pasHo 10 mm 800. cm.

Ipu opolreHHH BOMOH pa3HMIA B BEJNYMHAX COTIDOTHBIEHHH IBYX
COMOCTAB/ASIEMbIX TUIIOB HACALOK HOJyYaeTcs eiue Oonblue. 3HauuTeIb-
HAsd BeJMYHHA A39POAHHAMUYECKOTO COIPOTUBICHHS OPOHIaeMONH Hacal-
KH U3 KOJIer| Parniura PE3KO OIrpaHH4YHMBACT, KaK MBI BUIE/H, BO3MOXKHYIO
CKOpOCTBb BO3YyXa, a CNEeJOBATEAbHO, H BOSMOJKHbIE a3POIMHaAMHYECKHE
pexxuMbl paboTsl Hacanki. B cayyae npuMeHeHNs OpOLIAEMBIX HACALOK
HOBOTO THITA (U3 CETYATHIX MATEPHAIOB) MOKHO NepexonuTh Ha bonee
BBICOKME CKOPOCTH BO3ayXa. IToaToMy HeoOXOAMMO PacCMOTPETh COOT-
BETCTBYIOIL[ME IIPOLECCHl COBMECTHOTO JIBHXKEHHSA BOADL H BO3/AyXa B CJI0-
SIX OpOIIAeMOi HACANIKH.

Opouratomas Hacaiky BoAa o0pa3yeT MOABIKHYIO ILTEHKY, IBIKY-
IIYIOCS. HABCTPedy MOTOKY BO3AyXa. JTO BHI3BIBAET CYIIECTBEHHbDIE U3-
MEHEHHA B XapaKTCpe ABUXEHHA BO31YIIHOI'O [I0TOKA 4Yepes CJI0M Hacan-
KH 110 C]JB.BHEHHID CO CAyYaeM, KOI'Jla OpOlIeHHUE OTCYTCTBYET. an ITOM
HE TOJIBKO YBeNMYHMBAETCA (PaKTHUECKas CKOPOCTh ABHXKEHHS BO3AyXa
yepe3 HaCaZIKy U3-32 CY)XKeHUS KAaHATIOB, HO M U3MEHSTIOTCS (haKTOPHI, BJIu-
SIOIIME Ha CONPOTHB/IEHHE HACANKK NMOTOKY Bo3ayxa (baaroaaps B3au-
MOJICHCTBHIO ABIXKYIUMXCS HABCTPEdy APYT APYTYy [IOTOKOB BO3AyXa U
mwreHku Boast). [loatoMy, 4ToOBI OHEHUTD Te Ka4eCTBEHHEIE H3AMEHEHHS,
KOTODBIE IPOMCXOJAT B a3POAHHAMHUKE BO3IYIIHOIO [IOTOKA, POXO/Is-
IEro depes cNoH opollaeMoi HacaiKH, HALO OTYETAUBO [pe[CTaBasaTh
XapakxTep ABHXKEHHsI BOMSHON IJIEHKH.

Teopernyeckum v IKCIIEPHMEHTATHHBIM H3YIEHHEM BOMPOCOB THAPO-
AMHAMUKH TJIEHOK XMKOCTH, IBHAKYIIMXCS B TPYGax U ciosX HaCamKH
npu BOBHBI"‘ICTHHH ra3osbiX II0TOKOB, 3aHHMaJHUCh MHOI'HE HCCe10BaTe-
au. Buepssie BoipaxceHue A5 onpeaeneHus TOMIIMHEL CTEKAIOLIEH 110
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cTeHKaM TPYObI ILIEHKH XUIKOCTH TIPH OTCYTCTBHM MJH MAJOii CKOpO-
CTH ra30BOTO MOTOKA TeopeTHuyecKH BhiBeneno Hycceabrom. Boocaen-
crBuM 6bLTIO ycTaHOBIeHO, uTo hopmyna Hyccenbra cnipasenupa Tosb-
KO /LSl TaMHHAPHOTO pexiuMa. VaydeHueM pasiWyHBIX acHEKTOB ITOH
upobaemsl 3anuMasuucs I1. A. Cemenos, I1. JI. Kanuya, H. M. XKagopoH-
k0B, b. . Konobees u psin apyrux yyennix kax 8 Cosetckom Corose, Tax
d 32 pyOesKoM.

B cBs3u ¢ MceslenoBateM MPOLIECCOB, MPOUCXOMALIMX B PasAMIHBIX
alIaparaXx HacafoYHOro THIlA, BOMPOCHI COBMECTHOIO TEUEHHMS SKUAKO-
CTH M Ta3a PacCMaTPUBAIOTCS B psige paboT 110 MacCOOOMEHHBIM MpoTiec-
caM XUMHYeCKoH TexHoaorui. Q0L BHIBOJ, KOTOPAIA CHAENYET caeaaTh
13 aHaTH3a paboT, OCBSIIEHHBIX I]AHHOMY BONPOCY, 3aKII0YAETCA B TOM,
4YTO BBUY CHAOMHOCTH [IpOHCXOﬂﬂI_'L[P[X SIBNCHUH HeJb3s HCIIOAB30BATh
aHANUTHYECKHEe MeTOoAbl 1A [OJAYYeHHUsI PAaCueTHbIX SBBHCHMOCTEﬁ, d
paspaboTka 0006IIEHHBIX PKCIEPHMEHTATBHBIX CBSI3€il B Psle CAyyaeB
HATANIKMBAETCS HA BEChMA Cepbe3HBIE TPYIHOCTH,

Jaa BriGopa naubosee panuOHATBHOIO pedkMMa paboTHL KaMepnl ©
OpolllaeMbIM CJI0EM HE()6XOIII/IMO 4EeTKO H])EJICTaBJlﬂTB CbHSH‘-IECI{ny Kap-
TUHY IBVKEHHS BOAH M BO3IYXa.

Bce BO3MOXHbIE PEXCHMbI MOYKHO NPEACTABUTH B BUAE TPEX OCHOBHBIX.

ITepBB 1 OCHOBHOH pexXHM CHELyeT Ha3BaTh DEXXHMMOM pasfeib-
HOTO JiBIKeH s (pa3 (BOIBI M BO3/AyXa); OH HaburoaeTcs IIPH MATTBIX I10T-
HOCTSAX OPOLIEHMS M CPAaBHUTEAbHO HeGOMBIIHX CKOPOCTAX ABHIKEHHS
BO3AYUIHOTO NOTOKA. B 3TOM pexuMe Boga ABUIKETCS 1O CTeHKaM, o6pa-
3yeMbIM 3JIEMEHTAMH HAacaJKu (A4EHKaMH CETKH), a BO3AYX [IPOXOAUT B
HEHTPATbHON YacTH Auyeek. Boa yX U BoJla B3aMMOEHCTBYIOT Ha TIOBEP-
XHOCTH ABHXKYIEHCS MAeHKH BOAbI.

Tlepexozn 0T 3TOrO pEeXUMa K CIEAYIOIEMY, BT O P OM Y, MOXET IIpO-
u30iiTH Oarofaps yBeTWYEHHIO PACX0/ia BO3/yXa IPH HEH3MEHHOM pac-
XOZle BOJIBL H, HaobopoT, Haroaaps YBeTHYeHKIO DACX0AA BO/LI TIPH HE-
M3MEHHOM pacxXoje Boaayxa. 1 B TOM M B IPYIOM cAydae pHayale
HACTYTaeT TaK Ha3bIBaEMOe TOPMOXEHMHE, a TIOTOM [OABUCAHHE BOJBI,
KOT/Ia IBIDKEHME ee 3aMeiAeTcsl. Y IePKUBaeTcs BOAa ABHXKYIIHMCS BO3-
nyxom. Ilpu aTom mpoucxonut TypOyIH3auus ABHKYIIEHCA IIEHKH H
HabJTIOIAI0TCS CPBIBBI YaCTHYeK KHAKOCTH ¢ TypOyIM3HPOBaHHOI NOBEP-
XHOCTH. YHC/IO yB/I€KAEMBIX BO3LYXOM YaCTHYEK IIOCTETNIEHHO YBETHYHBa-
eTCsl, M BO3AYX HauMHAeT B3aHMO/eHCTBOBaTh cO BceM 06beMOM HAKOH
I/IEHKH, YTO NPHBOIUT K HHBEPCHYU IBMKEHHMS BOJbI, €€ HMYJIbIHpOBa-
HHUIQ 1 BOBHHKHOBEHUIQ T p eTbero OCHOBHOI'O peJKHMa.

PexuM sMynbrupoBaHHs SBAAETCH DEKUMOM COBMECTHOTO IBHXKE-
Hus1 has. ITOT PeXKMM KOHIAETCsI 3aXJieChIBaHHEM allTlapaTa, KOraa CBEPXY
CJIOSL HACAKM HakanauBaercsi 6apboTHpyeMBIit CJI0H BOIBL.
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IIpH nepexome OT OAHOIG PEXXHUMA K JPYTrOMY MeHSeTCHA XapakKTep
3aBHCHMOCTH a3pOAHHAMHYECKOTO CONPOTHBJIEHHUS CA0S HACAJKH OT
CKOPOCTH JABMKeHNA BO3AyXa (MPH MOCTOAHHOM NJIOTHOCTH OPOIIEHHMs ).
Tloatomy rpadux dynkumn Ap = f (w) B TorapuMUIECKHX KOOPIMHA-
Tax IipeTeplieBaer nepeaoM (puc. 4.33).

Ecau B TeYEHUE NEPBO-

O pexKuMa XapaKTep 3aBU-

2 a0 CHMOCTH OCTA€TCs TPH-
MEpHO TAaKUM )Ke, KaKiM OH
O B cryyae Cyxoit Hacaz-

>y >0, F-U peFeun - ngs: KH, TO IIPH [IEPEX0/ie K Ipo-
rupobanue (cobuwecm: M YHOM UM
Hoza dfuaeenun pay) Gy O Yy p y
ap=a,W" yroa HaKJoHA TUHUH Ap =
2:u peACUM~MYBlyMI3aUUR, f (w) ysenuuusaerca. B
AenAL (mpomeskymoy- .
Hertd) ap=a,w PEXHUME IMYJAbIHPOBAHUS

3Ta JUHUSA CTAHOBHTCSA 110~
YTH BEPTHKATLHOM.
f-4 projeuins—TIASHaHIG Takum obpasoM, B cioe
(paidensnosa dbucenurn @as) =
ap=a,w tnw OpOIIIaeMOi1 HACAZKH MMe-
10T MECTO TPH OCHOBHBIX pé-

JKHMa IBHXEHHs BOJIBI U
Puc. 4.33. Aaponnﬂammefxoe i} BO3/LyXa: PEXUM PasfieNb-
CONPOTHBJEHNe CJI0f OpOmaeMoil CeTUaTo

HACAJKH N1DH Pa3lIMYHbIX PEXUMaxX paBoThl

HOro TeueHus ¢as (Han
TIIEHOYHBIH ), HPOMEXYTOY-
HBIH PEXHUM (MJIH PEeXuM
TypOyAM3anMK TIIEHKH) M DEXUM COBMECTHOro JBxKenust a3z (uau pe-
SKMM DMYJIBIHPOBAHHA).

HekoTopbie HeenepopaTen | NPeAJIaraloT HHYIO TPAKTOBKY BO3MOMKHBIX
peskumoB. Tak, Hanpumep, B. B. Kadapos roBopur o yersipex pexumax:
IJIEHOYHOM, IIPOMEKYTOYHOM, PeXXHMe TYPOYIH3alMH H SMY/IbIHPOBaHHA.

Becbma cyliecTBEHHBIM SBASIETCS BONPOC 0 BHIOOpE Hanbogee mese-
co06pa3HOro pexiMa paboTH KaMepbl C OPOLIAEMbIM CJI0EM, HCHOJTB3Ye-
MOH JLJISt TEILIOBIaXXHOCTHOH 06paboTKH BO3Ayxa. MakCHMabHAS HH-
TeHCH(HKAIMA IPOLECCa JOCTHTAETCS B PEXHME HMYILIMPOBaHHS, HO
IIpH 3TOM HabmoAaKTea HanbOMbIINE a3POAMHAMHYECKHE CONPOTHBIIE-
HHsI CJIOA HacaflkK. Marnble CONPOTHBIEHUS XaPAKTEPHEL [1S1 ILTEHOYHO-
ro pexkuMa. QHAKO 3TOT PeXHM OTIHYAeTCS HE3HAYHTENbHOH TeIL1o-
BOH HanpsxKeHHOCTbIO. B peayasrare uccaenosanmit Hamu Obia caenan
BBIBOJ O 1[€/1ec000PAa3HOCTH [IPUMEHEHH IIPOMEXYTOYHOTO PEXUMA, HIH
pexxuMa TypSyauaauuu mwrenky. Jas aToro pexnma aspoHHaMHYecKoe
CONDPOTHB/IEHHE CA0s1 OPOLIAEMOH HACATKH M3 32 CETOK, YIO0XKeHHbIX I'0-
PH3OHTAIBHO, MOXKET PACCUUTHIBATHCA 110 PopMye
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Ap=6,32w"8 03 (4.120)

dns PEXUMA DMYNbIHUPOBAHUA A9pOAMHAMHYECCKOE CONpPOTURJIEHNHE
TAKOTO XKEe CNOsA OIPEAEAAETCH ¢ MOMOIBI0 HHOH 3aBUCHMOCTH:

Ap=0,106w* H® (4.121)

Bripaxenus (4.120) u (4.121) monyyerbl 13 IKCTIEPHMEHTOB.

Heo6X0a1MMo OTMETHTD PE3K0E Pa3AMYHE MEXKAY BAHSHHEM OpoLIe-
HUA B pexXuMe TypOyaM3aLuy nIEHKHM M B PEXMME MYIbIHPOBAHMS.
Ecnu B pexxume TypOy U3 LMK 3TO BAMAHHE CPABHUTETIHHO HEBEAHKO —
COTPOTHBJICHHE CROS Hacaiku NpH yeeawdenuu H ¢ 4,8 go 10 m®/a?
BO3pacTaeT NPUMEPHO Ha 25%, TO B PEXKHUME 3MYABIMPOBAHMS OHO 3Ha-
YUTERBHO — CONPOTHBIEHNE CJ10% yBeIMYMBAETCA B 3,4 pasa. Ouenb Bax-
HBIM BOIIPOCOM SIBAALTCS NMONYYEHHE BENAHYHHBI KPUTHYECKOH CKOPOC-
TH BO3AYLIHOTO JIOTOKA, COOTBETCTBYIONIEH TOUKe Nepexofa oT OXHOro
PeXxHMa K APYroMy (MM KPUTHYECKOH TOUKE) MPM JAaHHOM TNOTHOCTH
OPOILEHMS.

H. M. )KaBopoHKOBbBIM IIpeIOXKEH METOH, NO3BOAMBILHI HAATH
COOTHOILEHHE, OTBeYaloLIee ToUKe 3axebbiBanng cKpy6hepa, myTeM mo-
CTPOEHMA KPHBOI1 B CAEAYIOMMX AOTAPHPMUNECKHX KOOpAMHATAX: abic-

2
mcea — Cx l"—; opAMHaTa — UL
e YTx 8957 x

KoMOuHaLHIO (a3 BoJa — BO3AYX U NIPUHATS HUIUYECKHE KOHCTAHTEL ATist
CPeqHHX TeMIIEPATYPHBIX YCXOBHIA, CBOHCTBEHHBIX TIPOIEccaM KOHAMLH-
OHMPOBaHMS (UTO O3HAYALT: ¥, = Const, y, = const), TO AAsi OHOTO U TOTO
e MaTepuasa Hacazku f, = const, f,, = const, d, = const, a 4, 0AHOZHAYHO
onpeneasiercs Bennynuoi Re . [ToaTomy xpuBad [/1s HaXOXAEHUS KpH-
THYECKHMX COCTOSHMH MOXET ObITh IOCTPOEHA B CHCTEME KOOPAHWHAT: a6-
cimeca — G, /G = p (k03 duIIHEHT opolierns ); opiunata — Re (ecan
UPHHATS ¥, = CONSt, TO AN AAHHOIO MATEpHAIIA CI0S HACAIKH BMeCTo Re_
MOYKHO UCIIOAB30BATH W).

JIn51 oLleHKY a3poAYHAMIYECKUX KAYecTR CeTYaToN HAacaIKu M3 N0C-
KHX HUTel MMOXYYEHE] KPUTEPHAILHBIE 3ABHCHMOCTH 110 THITY YPABHEHH S
(4.114), a anst pacyeTa MPOLECCOB TETIIO- M MACCOOOMEHA BRIBEIEHDI YPaB-
HEeHUs BH/IA

. Kak BHINM, eCH MIMETE OATHY

Nu=f(Re,Re,T,) (4.122)

E=f(wTy. (4.123)
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HesnaunTtenbHag ToJmHHA OpOoLIAEMOTrO CNoA CeTYATOM HacalAKH U3
IIMOCKHX KallpOHOBBIX HUTEH M03BOJSET CO34aTh KOHCTPYKIHIO KaMeE-
PbI ¢ HECKOJIBKHMH OpOIlAeMbIMH CJI0AMH, PaCIIOJOXEHHBIMHA TIapal-
JieJIbHO 10 OTHOIIEHHIO K HalIpaBJCHUIO ABMXECHUA BO3AYXA. OnHa u3

2

I

| 5

Puc. 4.34. Cxema anmapara ¢ TOPH3OHTANILHEIMH COAMH OpOIIaeMOM
ceTYaTOH HacaJaxH:

1 - xopuyc; 2 ~ opoamuiee yerpoiicTeo; 3 — OpoLLaeMas CeT4aTan Hacaka,
4 — cenaparop; 5 — N0AI0H

BO3MOMKHBIX KOHCTPYKTHBHBEIX CX€M TAaKOTO PeIleHUs MPHBOAMTCH Ha
puc. 4.34.

Kak BHIHO #3 9TO# cxeMbl, DM TIOAXOAE K anflapaTy OpH3OHTLIb-
HbIH BO3AYUIHEIN MOTOK Pa3feiseTcs U IIPOHU3BIBAET CJIOM HACAAKH B
BEPTUKATRHOM HanpabsieHHW (cHu3y BRepx). Boaa mozaerca Ha cioH
HaCaJK¥ ¢ IOMOIIBIO TPYD H, IPoiins Yepe3 HACAAKY, COOMPARTCS B TIPO-
MEXYTOYHBIX BOAOCOOPHHMKAX, OTKYAA Yepe3 THAPABIMYECKHIA 3aTBOP
HalpaBseTcs B BoocGopHbre Tpy6sl 1 3aTem B obummit nonnon. Ya noga-
JIOHA YACTh BOAB! MOXET NMOCTYNATh Ha PELMPKYJIALHIO.

JanHad KOHCTPYKTHUBHAA CXEMA OT/IMYAETCHA KOMNAKTHOCTBIO M CO-
XpaHseT TOPU3OHTAMBHEIA IPHHLAT KOMIIOHOBKH Y3/1a TETJIOBIaXKHOCT-
1o 06paboTKH BO3AYXa B CHCTEMAX KOHAHIIMOHMPOBanud. [IpoekTHpo-
BaTh KAMEDY 3TOTO TUIIA CJEAYET HCXOIA H3 YCIOBHH ee paboThI B pesxuMe
TYpOyIM3alUH [UIEHKH.

B sakmovenue YKAXKEM, 4TO OAHOH U3 MonudUKanmii anmapara ¢ Cet-
KaMH H3 KaRPOHOBHIX HUTEH MOKET OBITh KaMepa, B KOTOPOIi CeTKH yc-
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Pue. 4.35. Cxema anmnapara co cJI0AMHM OPOMAEMON HAaCAJIKH,
PACTIOMOXEHHBIMHA TIOJ] YTJI0M APYT K APYTY:

1~ xopnye; 2 - marpyGok s Brxoja ofpaboTanHore Boaayxa; 3 — cenaparop;
4 — opowlawmee yeTpolicTBo;, 5 — opomaeman Hacaaka; 6 — NOAACH;
7 — natpy6oK 1A BXOAA BO3AYXa

TaHOBJIEH B TIOA OCTPBIM YroM (puMepHo 7°) APYT K APYTY U K Harpas-
JIEHMIO IBIDKEHHS BO3yXa (puc. 4.35).

KMprt C OPOUWAEMBIM COEM U3 BUHUNAACTMOBLLIX CemoK

IIpuBeseHHbIe BhIE CBEICHUA OTHOCATCS K KAMEpaM C opolraeMol Ha-
CaJKO# B BUAE CIIELMATILHBIX CETOK M3 IJIOCKHUX KAIIPOHOBHIX HITei. /laH-
Hple CETKH MMEIOT BeChbMa XOPOlIHE XApaKTepHUCTHKH, HO TeXHONOTHA
H3TOTOBJIEHHUSA UX JOBOJBHO CHOMXKHAL.

MoryT #CIonb30BaTECA CETKH, MPOHIBOACTRO KOTOPHIX HAIAXKEHO B
OTEYECTBEHHOM XHMHYeCKOH NPOMBIIIeHHOCTH. VI3 YHCaa TaKHX CeTOK
HAUJTyYnIHe MToKA3aTeN Y ITaMIOBAHHBIX NepdopHpoBaHHBIX U rodpy-
DOBAaHHBIX CETOK M3 NMAACTHYECKHAX MACC, BIpadaTHIBAEMEIX HA OCHOBE I10-
NHXTOPBUHUAOBLIX CMO TIO TeXHidecKuM yorosusM TY 30-12423-62,
ITOT MaTepUa, IAPOKO IPUMEHAEMBIH B TEXHITKE, Ha3bIBaeTCst 00nIuHO
BHHHIIMACTOM. BURHILIACTOBAs [IIEHKA H3TOTaBANBAETCSA H3 IIOJHBUHIJI-
XJIOPHAa TyTEM TEPMHYECKOH MAacTHPHKALMH C MOCKeAyIOeH nepdo-
panueii u rohpupopannem Ha cnelpanbinx crankax. Hlupiia seimyc-
KaeMoii Iienku coctabiser 400-650 sum.

Kak y3BecTHO, BUHHIIAACT KOPPO3UHHO-YCTOHYMB, TPOYeH, THOOK, CTO-
€K K KHCIO0TaM o esouam. [odprpoBaHHbIe BUHHIIRACTOBLIE CETKH IIPH-
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Puc. 4.36. Cxema yxianxu rohpHpoBaHHBIX CETOK B CJT0€ HACAIKH

MEHAIOTCH B KAYECTBE NMPOKAAIOK B KMCAOTHHIX akKyMyAsTopax. Hanu-
yye rodp NO3BOAIET MPOU3BOAUTL YKJIAJKY HECKOABKHX CETOK B CAOE
Hacaxxu (pHc. 4.36).

I[TpieeeM OCHOBHEIE XAPAKTEPHCTHKY NephoPHPOBAHHEIX BHHUTINA-
CTOBBIX CETOK: TOAIIMHA IIeHKU MaTepuana 0,5 mm; 1uaMeTp oTBepCTHI
2,85 mm; BoicoTa rogpa 1,0 aa; mar rodpa 5 mm; kKoaddunmesT rodpu-
poBkH 1,25; ckBaxHoOCTb 94-55%; Bec 1 m? cerku 380-400 [ nena 1 kI
cetku 90 koi; 1 kI ceTkM TOKpbLIBAET OK0OAO 2,5 m%; cToMMOCTD 1 M?
40 xon. CronmocTs 1 M? IIMPOKD NPUMEHSEMBIX MEAHBIX CETOK COCTAB-
nsiet 5-8 py0.

Mmest 9Ty JaHHbIE, MOXHO HaliTH HeoOXOgHMbIE aaPOAMHAMMYECKHE
XapaxTepUCTHKH NMephopHpOBaHHbIX BHHHIAACTOBLIX CETOK. Y AtnbHAS
TIOBEPXHOCTH fy}I (o pacyetam B. B. [lonenuenko) coctabisier 1200 m2/ad,
Crobonubiii obbem V., onperesesublil Kak OTHOIEHNE 06bemMa BhITEC-
HEHHOIi BOBI TIPH TIOTPYXKEHHH CETOK K 00bEMY, 3aHATOMY CETKAMH, pa-
Ber 0,907 a3/, OTci0aa SKBUBATEHTHBIA AMAMETD B COOTBETCTBHM C
seipaxkernueM (4.119) okasniBaerca paBHEM 3,09-1073 u.

Takum o6pasom, AJIst CO3AAHHMs HACAAKH H3 BHHMIUIACTOBBIX CETOK,
SKBHBAJIEHTHOM T10 IOBEPXHOCTH C10K0 Kotell Pamura Tonumsio# 400 mu,
HeoHXOZMMO UMETh CROM ToaMHOH 65 MM, 4To cooTBETCTBYET 43 CeT-
KaM (C4uTas, 4TO TOJIIHHA CETKH PaBHA TOAIMHE MATEPHANA, YBEIHYEH-
HOI1 Ha BHICOTY Todp). A3POAHHAMMYECKOE CONPOTHBIEHHE TAKOTO CHIOSI
NPH OTCYTCTBMH OPOINEHHS BOAOH cocTasaser Ap = 6,0 ', Caepona-
TE/IBHO, IPA CKOPOCTH BO3/AyXa B cedeHMH Kamephl @ = 1,5 M/cex conpo-
THBJEHHe clios paBHo 11 mam 600. cm., T. €. MPAKTHYECKH HE OTINYAETCS
OT COTIPOTHBACHHS CJi0d Kal[POHOBHX ceToK. IloaToMy Ha OCHOBE CeToK
13 NepPOPUPOBAHHEIX M ro)PUPOBAHHBIX TTACTUH BYHHUIIAACTA MOTYT
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Puc. 4.37. Cxema annaparta ¢ HAKNOHHBIM PacIOJIOAKEHHEM CJIOER CETYATOH
HACaJKM M OPOIIEHHEM Yepe3 BOAOPACTIpefeTHTEAbHHH JOTOK:

1~ xopnyc; 2 — cenapartop; 3 — cio#f ceT4aTol HacaaKy; 4 — NOAIOH;
5 ~ BOAOpaCTIpeAeUTeNbHBLI JOTOK

GBITH CO3AAHEI KAMEDE! TAKOTO JKe THTA, KaK M Ha OCHOBE KalPOHOBBIX
ceTok. KoHCTpyKTHBHBIE CXeMbl, M300pakentipie ia puc. 4.34, 4.35, B mon-
HOM Mepe OTHOCHTCA W K 2TOMY ciyvaio. KpoMe Toro, HecaenosanHaMy
B. B. Tlonenyenko Omna yCTAHOBIEHA lieneconbpasHOCTE NPHUMeHEHSE
APYTOH KOHCTPYKTHRHOMN CXEMEI alliIapaTta, KoTOpas MCIOAb3YeT COBep-
LIEHHO WHOH Cocob OpPOIIEHHS H OTAHMYAETCS HAKJIOHHBIM PACIIONONKE-
HUeM Hacaaku (puc. 4.37). Opoluenie cios Hacalky, COCTABAEHHOTO U3
BHHHII/IACTOBBIX CETOK, MPOHCXOIHT He CBepPXY (KaK B PacCMOTPEHHBIX
patee cxemax), a cOoxy Yepe3 BOXOpacipeReUTe b b JOTOK. JIOTOK
pacHonoXeH BAOAL OAHOI M3 CTOPOH NONEPeyHOro CeYeHHs anmapara,
OTKPHIT CBEPXY A CBODOAHOIO M3NMBA BOABL.

W3 puc. 4.37 suaHo, 4TO OPOMAIOIIAA HACAIKY BOAA NTONaAaeT CHaya-
Jid HA BEPXHMH CAOM (MM TTAKET) CETOK, A 3aTeM Ha HInKHHIL PaBHOMep-
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]%}'_ T T HOE pacipehefielHe BoJbl, CTe-
AR y u

200 ki KAKmeH 10 BEPXHEMY CROIO

' V’/ HACaJKH, IOCTUTAETCH TyTEM

2 /(/}’2 YCTaHOBKH CETOK HNOJ COOTBET-

150 / CTBYIOIUMM YTJIOM HakyoHa. [ins

/ " CKOPOCTEH BO3MYIIHOTO NIOTOKA

Q0 / - B npenenax 1-2,5 u/cex ontH-

&0 A F MAJIBHBIA Yo/ HAKAGHA NAKeTa

&0 y ceToK cocrasiseT 30° K ropu-

4 30HTanbHOM NioccKocTH. Ilpu

40 TAKOM YTJIe HAKJIOHA BCA MOBEp-

¥ XHOCTp OPOIIIAEMOIo CNIOS paB-

/ HOMEPHO TIOKPHIBAETCS BOAOH

2 6€3 3aMETHOTO [TPOBAJIA €€ YEPE3

oTBepeTHs. Ha HukHME croi

o] |4 120 0 lway e 1P CETOK BOAR MOCTYIIAET ¢ HIDKHE-

T qL A LT TO Kpasf BEpPXHET0 CA0Si TaKUM

xe o0pasoM, Kak H3 HOTKA HA

BepxnMit caoid, /laHHas cxeMma

Puc. 4.38. Aspoxunamuieckoe - P o ()J'tr[Jl iy
CONPOTUBJIEHHE CYXOH ¥ opoimaemoi ym i

HACaZKH B 3aBUCHMOCTH OT CKOPOCTH paifee paCCMOTpfﬂﬁoﬁJ B KOTD-
BOBAYXa: po# opollaeMBblil CROH pacno-

1 - cyxad Hacajka; 2 — NIOTHOCTb OPOIIEHHSA JIOXEH FOpPU3CHTANbHO, 2 BOAA
H=36Mm3-H=-525m4-H=87xn nocTymnajia cBepxy H3 nepgopu-
POBAHHLIX TPYD, 4TO CO3AABAIO

NPOTHBOTOYHRIH XapaKTep ABHIKEHHS BOABI M BO3AyXa. B cxeme ¢ Hoxo-
BHIM ITOBOJAOM BOJIH M HAK/IOHHBIM DACIOJIONEHHEM HACANKH IBIDKE-
HHE BOJIbI M BO3/[yXa [IpexcTasiaeT coboit B Goublnedt CTeeHH nmepexpec-
THEIH TOK, XOTs HAONIOAAETCA U MPOTHBOTOK H3-33 YACTHYHOTO IpoBaja
BOJBI CKBO3b NepoprpoBaHHbIe CeTKH. ECTeCTBEHHO, UTO CyIlecTBeH-
HEIe U3MEHEHUS! B XapaKTEPe COBMECTHOrO ABHIKEHHS BOZBI M BO3AYXa
CKa3aIuCb ¥ Ha BUAE 3aBUCHMOCTEH A3POAHHAMHYECKOrO COIIPOTHRIE-
HHA OPOLIAEMOr0 Ca0A OT CKOpOCTH BO3AYXAa H ILJIOTHOCTH OpPOLICHHA.
Ha puc. 4.38 nzobpaken rpadyK aspoARHAMHYECKOTO COLIPOTUBAEHUS
CYXOMH ¥ OpoLIaeMol HAaca KM B 3aBHCHMOCTH OT CKOPOCTH BO3xyXa. IIpu
HEBONBIIMX CKOPOCTAX BO3AYXa HAOIONAETCS, KAK U paHee, MAeHOYHBIH
PeXHM ZBISKEHHS BOJIK H BO3/IyXa, HIH pesKHM cMayuBanmusa, OH umeer
MEeCTO NHIND TIPH MAJIBIX CKOPOCTAX BO3AYXa, KOTAA Nocaexnuit ceobon-
HO IPOXOJIMT Yepe3 CeYeHUSI OTBEPCTHH, COTPHKACAACH C NIOBEPXHOCTHIO
niedkn sojpl [TockoabKy 4acTh ceueHuit OTBEPCTHIT 3aHATA BOAOH, CO-
IPOTUBAEHHE OPOITAEMOTO CJI0s NIPH TOH e CKOPOCTH BO3AYXa BhIIIeE,
4eM y cyxoi nacanku. OaHako M3-3a TOrO YTO CyXad Hacafka B Goablieit
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CTeNeHH LIePOX0BaTa, MHUs Ap = f (@) AN cMOYEHHOM HACaXKH B JOTa-
prudMHUYECKOH CETKE KOOPAMHAT HECKONBKO [OIONKE,

PexuM cMauMBaHia HabAI0NAeTCSA 10 HEKOTOPOH BEAMYHHDI CKOPOCTH
BO3yXa, NIPY AOCTHAKEHHH KOTOPOil BO3HUKAET HACTOJIBKO CHJIBHOE TOp-
MOJKEHHE CTeKAIOIIEl BOALL, YTO OHA KAK OB [TONBHCAST Ha ceTKax. JTO Co-
CTOstHYe HOCHT Ha3BaHHe NIOABHCAHHA. BHPaKaeTcs OHO B Pe3KOM CKauKe
aspoMHAMIYECKOTo conpoTyraenns. [Ipy nansHeiiinem pocte ckopocTH
BO3AYLIHOTO [IOTOKA BENHYMHA KHHETHYECKOI SHeprun CTAaHOBUTCS A0CTA-
TOYHOI /11 TIPEOAOJIEHHS COCTOSHUS TIOABHCAHMS, M BMECTE C ITHM HAYH-
HaETCs CAeAYIOUMil PexUM, HasbiBaiouics 6apbotaxusiM. B 6apborax-
HOM PEXXHME CJI0H BOIbI pa3phiBAETCH ¥ YEPE3 HEro MPOXOIAT ITY3bIPhKU
BO31yxa. B oTAMYMeE OT cXeM ¢ TOPU3OHTAIBHON HACAZIKOM B JaHHOH CXeme
U3-33 HAKJIOHHOTO PACTIONOMKEHHS HACAIKN OapOOTHPyeMslit CIIOH BObI HE
HakanuBsaercs. [1oaToMy AMHHS, XapaKTePH3YIOLIAsd aspOAHHAMHYECKOE
COlPOTHBJIEHHE HACAJIKH, B CHCTEME KOOPAMHAT % — Ap B Jorapudmudec-
KOM MacInTabe paclioiaraércst 10BOABHO MOACTO. ITO DOCTOATENBCTRO II0-
3B0JIHIO Cles1aTh BhIBO/L 0 BO3MOKHOCTH HCITOJIb30BaH S KaMepbL C HAKJIDH-
HbIM PACHOACKEHHEM CETOK TIPH PEXUME GaPOOTAKHOM, A HE CMAYHBAHYIA.
Brina nonyyeHa 3aBHCHMOCTD, TTO3BOJISIOIAS PACCIHM THIBATh A3POHHAMH-
YECKOE CONPOTHBIEHHME CAOS OPOIIAEMO#t HACAAKH M3 BUHHILIACTOBRIX [1ep-
(OpPHPOBAHHEIX CETOK;

Ap = 0,.8wH"*n , (4.124)

IA€ # — KONMYECTBO CETOK B CJIOE.

Heobxoaumo o6patHTs BHMMAHHE Ha CPABHHTEIbHO HebGobILOE BIIH-
SIHKE, KOTOPOE OKA3b/BaeT IAOTHOCTL OPOLIEHHS HA BEAMYMHY aspOiaH-
HAMHUYECKOTO CONPOTHBIEHUS CJIOsi HACAAKH. ITO IIPOMCXOAMT LIOTOMY,
YTO A HAKJIOHHOM HacaKe MOKeT HaKarinBaThes 6apboTHpyeMbIi Croi
Bo/bl Ooiee WM MeHee TOCTOAHHOM TONMHbL

3ameTHM, yTo GapGoTaxHbLIA PEXUM padOTH HAKAOHHOH CeTYAaToH
Haca/IK{ HAGNIONAETCS B BEChMA ITHPOKOM MHTEPBAJIE CKOPOCTEil BO3y-
Xa ¥ NAOTHoCTeR opouresius. IloaToMy BeGOp HenecoobpasHoil KoMbu-
HAIMA 2THX ABYX (aKTOPOB CielyeT NPOM3BOAMTE UCXOASA U3 HEADIyC-
THMOCTH TIPEBBIIIEHMS OIPENENACHHOIO 3HAUYEHHUS a3POAUHAMHUYECKOTO
COIPOTHBAEHMA HacajKy. B xadyecTBe NpefenbHOl BEAHYHHEI COMPOTHB-
Jlenye MoXeT ObITh mpuusaTo 25-30 MM 800, cm.

Ha puc. 4.39 nokasanel auHuH, 06bEIHHAIOMME TakHe KOMOHHAIIMH
Y/eNBHEIX PAcXofoB Boxbl (KoathdVIMEeHTOB OpoIIeHns) u CKOpoCTel
BO3AYXa, IIPH KOTOPHIX HAGKIOA2ETCS [IPEJIENBHOE COMPOTHBAEHHE NPH
n=7,12wu 22 ceTkn.

Bbiop onTUMATBHOrO KOJHYECTRBA CETOK B OPOIIAEMOM CAOE NPO-
H3BOAMTCS Ha OCHOBAHMM OLEHKH 3(QPEKTHBHOCTH IIPOLECCOB TETJO-
1 maccoobMena. OKa3pIBAETCH, UTO TIOCTKE YBENMHYEHHS KOJIHYECTBA CETOK
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Puc. 4.39. KomOHHaum yieIbHEX pacXxo0B BOAK M CKOpocTell Bo3nyxa,
COBJAIINX npefie/IbHble CONPOTHBIEHHS annapaTa ¢ CeTIaToH HacaiKoi,
PACTIONIOMEHHON HAKAOHHO

12

-

i R

P

Puc. 4.40. Cxema anmapata
€ OHOSIDYCHBIM PaCIIONOIKEHHEM
HACANKH:

Puc. 4.41. Cxema annapata
C IBYXBAPYCHBIM pacnofoikeHneM
HacaJIxH:

1 — kopuyc; 2 — naTpyGoK ANA BBIXOAA
obpaboTtannoro sosayxa, 3 — cenapatop;
4 - opowalHi 10ToK; 5 — opoluaeMasn

nacagka, 6 — noJaoH; 7 — natpybok
LISl BXOZA BO3AYXa

1 - Kopmyc; 2 — opomanIMi A0ToK;
3 — cenaparop; 4 — NOIGH
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Hpoyeccot u annapamv KOHOUWUORUPOBAHUR 6030Yxa

B c10€ cBepx 20 pocT NOBEPXHOCTH TEIIO- M MAcCOOOMEHa IIPAKTHYECKH
He npoucxogut. OTCIaa 6LLn caenaHn BHIBOA O TOM, YTO ONTHMAJIbBHOE
KOJMYECTBO CETOK B CNOE paBHo 8TH. [Ipy Takoi ToAmMAe CROA Haca-
KM HABMIONAIOTCS AOCTATOYHO BRICOKAs 3 EXTUBHOCTE 110 TEILIO- H
MaccooOMEHRY ¥ CPaBHMTENbHO HeGOMbLINE JHEPro3aTpaThl HA IIPEOAD-
JIEHHE CONPOTHBCHHS COS HacaTKH.

Ha oCHOBe BbINIONHEHHBIX MCCAEAOBAHMI TIPE/IJTATAIOTCS ABE CXEMbI Ka-
MEPBI ¢ OPOIaeMoil HaCa KoM, B KOTOPBIX MCIOAB3YETCS HAKJIOHHOE pac-
MIOONKERHEe roPUPOBAHHEIX BUHHIITACTOBBIX CETOK: CXEMA C OZHOAPYC-
HbIM PACTIONOMKEHUEM HACALKH MOXKET OBITh PEKOMEH0BaHA AT KaMep,
paccYdTaHHBLIX Ha NPOM3BOAUTeNbHOCTH J000 1 10 000 M3 /uac Bosznyxa
(puc. 4.40); cxeMa ¢ IBYXBAPYCHBIM PacllofOXKeHHeM CETYATOH Hacalk —
st Kamep npoussoanTtensHocTsio 20 000 M /uac Bosnyxa (puc. 4.41).

§ 4.12. Annaparbl DEHHOrO THIIA

Kak yxaseiBasioch B § 4.2, ycTpoMCTBO NMEHHBIX aNllapaToB OCHOBAHO Ha
06pa3oBaHUK BOAOBO3AYUIHON SMYALCHH TyTEM MPOIYCKa TOJ AaBie-
HHeM Yepe3 cACH BOALI MOTOKA Bo3xyXa. IIpu aToM BO3HMKaeT BecbMa
CNOXKHOE TYpOYNEeHTHOE ABMIKEHHE MACC BOABI H BO3YXa C HEIPEPHIB-
HO OGHOBJISIEMOM XOPOIID PasBUTOM NOBEPXHOCTHIO KOHTAKTA, YTO CITO-
cobcTBYeT HHTERCHMDUKAIMH TIPOLECCOB TEMAO- U MACCOOOMEHa.

B meHHBIX anmapaTax, WHPOKO HUCTOIb3YEMBIX B XMMHYECKOH ODPo-
MBIIAEHHOCTH, OCYIIECTBAAETCS B3aMMOZIEHCTBHE PAa3AUYHBIX Ta30B M
HKUAKOCTEH.

B HACTOAILIEE BpeMA HAXOJAT IIPUMEHEHHE TPY paSHOBHAHOCTH 3THX
aNTapaTos: ANNAPAT MONOYHOTO THITA, HMKIOHHO-TIEHHBIH anmapar, pea-
noxenHslii C. A. BoraTeiX, 1 yaapso-TIeHHBIHA annapar, paspadoTaHHBIN
B BBUTKY.

Iennwviii annapam noroyHoZ0 muna

ITenssie anmapaThl MOAOYHOIO THNA MOTYT OHITE OXHOMOMOYHHMH
(puc. 4.42) y MsorononoyHMY (puc. 4.43). OHM IMHPOKO NPAMERAIOT-
CA B XMMHYECKOH TEXHOIOTHH 1 BECEMA AETAMBHO MCCIea0Bassl [23].
[Tpusisn paboTsl 0 JHOIO A O Y H O To NEHHOTO ANMAPATA 3aKITI0-
vaercsd B caeayomeM. [locTymaomui CHH3y Yepe3 OTREPCTHA B PEILETKe
BO3AYIIHBIH IOTOK BCTPEYAET CACH BOALI, KOTOPAS ITOIACTCS Ha PEIETKY
Yyepes CIelUATLHYIO BOAOPACTIPENERNTENbHY0 KopobKy. Bruixonsmue u3
OTBEPCTHH PELUETKH BO3AYINHBIE CTPYM NMPOHM3LIBAIOT CJAOA BOZIBI, YTO
BexeT K 0OPa3oBaHMI0 BECHMA NMOABMKHOM BOAOBO3AYIIHOH MY ABCHH,
WM NIEHbI, B KOTOPOH U MPOHCXOAAT TIPOLECCH B3IaMMOAEHCTBHS BO3Ry-
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Puc. 4.42. Tennniit annapar
TIOJIOYHOrO THIA (OAHOTOAOYHLLH):

1 - natpybox 117 yIaJieHUA BOIBI;
2 — BoagyxonoAalomHii naTpydox;

3 - noanon; 4 — BoAopacnpe/enuTe/1bHast
KopobKa; 5 - pemerka; 6 — narpybok ans
BBIXOAA 06paboTaHHOrO BO3AYXa;

7 — Kopmyc annapata; § — nepenuBHoi
nopor; 9 — kKopodka AU CIMBA BOLBL:
10 - natpy6ox 445 OTBOZA BOALL

Xa v BOABI. BOSIW'X Ioche BeIX0Aa
M3 CAOS JIEHBl pHOBpETaeT HyXK-
HbIE MapaMETPhI 1 HAllpaBJAECTCHA
BBEPX.

Boaoso3aymuas aMyabcus
(TeHa) ynanseTcs ¢ peleTKy ye-
pe3 CHELHATbHO YCTPAaMBAEMbIi
TIOPOT B CAHBHOE OTBEPCTHE, PAC~
TIONOKEHHOE Ha HEKOTOPOI BhI-
COTE OT MOBEPXHOCTH PELUETKH.
Bricora PACTIONOXEHHA CAHBHO-
TO OTBEPCTHS M €TO PASMED YCTa-
HABAMBAIOTCA ¥ PECYAUPYIOTCS
TIOPOTOM M 3aCTAOHKOM, YTO TMO-
3BONAET [IOAAEPKUBATH ONpELe-
J€HHBIH YPOBEHb 1I€HbI HA pe-
mweTke. [lepennsiiasica yepes
TOpOT 1IeHa pa3pylaeTcs B INeH-
H()ﬁ Kamepe, MCIIoJib30oBaHHAA
BOJA [IOCTYIIAET B OTBOAHYIO TPY-
6y. Yacts BoIH (BechMa Maniast
TIPH XOPOLIO OTPETYAMPOBAHHOM
TIPOLIECCE) TIPOBATNBAETCH YEPE3
OTBEPCTHS B PEILETKE B HUKHIO
YACTh NEHHOTO anTapaTa, OTKyAa

OTBOAMTCH B KAHAIM3AIMIO MM HAET Ha 06paboTky (nHanpamep, Ha ox-
JaXJeHHe B XOXOAHUNBHOH MalluHe).

/{15 BHIpABHHBAHMSA MOCTYNAIMIETO HA PEINETKY BO3AYLIKOTO MOTO-
K2 4aCTO YCTAHABAHBAIOTCS AOTIONHMTERBHAA PEIETKA WA HAIIPaBISAIO-
LIHE JOMATKH.

MHOTOMORXOYHEIH aNmapaT MPEACTaBASgeT COOOH KOMOH-
HY C HECKOJbKHMH PACTIOMI0KEHHLIMY OIHA ITON ApyTroi pelerkamu. Bos-
AYX MOCTYMAET CHU3Y ¥ TPOXOHT [TOCAEAOBATENLHO BCE PELIETKH, HAYH-
Has ¢ caMoit HipkHei. Boa Moxaetcs oTAeNbHO Ha KAKAYIO PEIETKY HAM
TOJIBKO HA BEPXHIOIO ¢ TOCAEAYIOMAM [IEPETEKAHNEM HA OCTaIbHBIE.

OCHOBHHM paﬁoth DNAEMEHTOM TIEHHOI'O annapa"ra TIONOYHOTIO TUTIA
ABJSETCA PEIETKA, OTBEPCTHA B KOTOPOH GHIBAIOT NMPAMOYTOALHBIMH,
KPYTABIMHM WJIM TPEYTOABHBIMH,

OT npaBuAbHOTO BHOOPA PelIETKH 3aBUCUT KA4eCTBO 1eHsL. [1pu 6ois-
LIOM PACCTOSTHUM MEXAY OTBEPCTHAMH M MAJION BEJMUMHE JKHBOTO CEYE-
HUSA PemeTKH ras (BO3AYX) MOXKET NMPOPBIBATECS YEPE3 CAOH MHUAKOCTH
(BOMIBY) OTAEABHBIMU CTPYSMH 6€3 06pa30BAHMS NIEHbI.

200



IIpoyeccot u annapamu KoHOUULOHUPOBAHUA 8030YXA

B cayyae 60sib110# BeJMUHHBI
JKHBOTO ceveHUst 00pa3yeTcs MaJio-
NOJBHKHAS KPYIHOSYEHCTASA T1eHa.

Xopouias nmeHa NoJaydyaercs
IPH KHUBOM CE€YeHHH peIIeTKH B
upegenax 10-8%. Ckopocts Bo3-
IyXa B OTBEPCTHAX PELIETKH [0J1-
XHa ObITh He MeHee 9-10 am/cex
i 00bIYHO He mpeBniuaeT 18-
20 m/cex. Ecnu cKopocTh BO3yXa
B OTBEPCTHSIX PELICTKH CHUXKAETCSA
HMXKe YKA3aHHBIX npejie/IbHbIX 3Ha-
yeHHH, 5T0 IPUBOUT K CYLIECTBEH-
HOMY YBEJHYEHHIC KOJHYECTBa
npoBanuBIIeiics Yepe3 penieTKy
BOJ(bl, UTO CHHXaeET [IOAHOTY ee€
HCIIONb30BaHHUA. HpEBbI]].IBHHE
CKOPOCTH B0O3/1yXa BEACT K BO3pa-
CTAHHIO a3POIMHAMMYECKOTO CO-
POTHBJIEHHS alllIapaTa.

Hapsay co cxopocTbic B 0TBED-
CTHAX PeLeTKH BaXXHBIM QaKTopOM
SIBJISIETCS CKOPOCTDL BO3/YXA B 110.1-
HOM cedYeHHH anmnapara. Or Benu-
YHUHBI ITOH CKOPOCTH 3ABHCHT 110/1-
BHXKHOCTB IEeHBI H €€ CTPYKTYpa.
[lena HauHHaeT 0OPa3OBBIBATHCS
TpH CKOPOCTH BO3/lyXa NMOpA/AKa
0,5 a/cex. C ypeaudeHneM CKopoc-
TU PACTET NOIBHKHOCTD IIEHDI, KO-
Topad npuobperaeT KPyIHOsIYEHC-
TY10 cTPYKTYypy. IIpH cKopocTH
BO3/lyXa B Ce4eHHH annapara ro-

T Berbod
24038

1

8bod
Feudxgerm,
A
i~ i

=
:

Buwbod
Keudrocmns

Puc. 4.43. [lenuniit annapar
TMOJIOYHOro THNA {MHOTCTIONOYHLIH ):

1 — KopobKa LIS MOAaYU BOAB! Ha
HIDKHIOI pelleTky; 2 — Kopofka 1J1sl ciuBa
BOJILI CO cpeHel pelleTKH;

3 - pewetka

pAnka 3,5 M/cex HaYMHaeTcsl 3HAUMTEIBHEIH GPBIATOYHOC, IOITOMY e C1e-
ayeT orpaHMyMBath BemrauHOH 3,0 M/cex. BbicoTa neHbi B anmaparax Imo-
Jo4yHOTO THNA 06biYHO KonebneTcs B npegenax 150-300 mm, npH sTOM
OTHOCHTE/IbHASA BJIaXKHOCTD BO3/[yXa, IOKH/IAIOIIEr0 anapar, pasHa 90-35%.

Huxnonno-nennwoil annapam

[ prHIMIKAAbHASA CXeMa LMKJIOHHO-IIEHHOTO aNMapaTa, MPe/I0KeHHOro
C. A. Boratbix, uaobpaxeHa Ha pHc. 4.44. B sToMm annapare o6pazosanue
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BOJOBO3/ly ITHOH 3MYJTbCHH WK MEHBI JOCTHTAETCS IIYTEM 1I01avH B pe-
aKTHUBHYIO KaMepy 3aKpy4YcHHOTo (Bpaulaimlierocs) NMOTOKa Bo3AyXa,
ABUAYHIErocs co cKopocThio 10 20 m/cex. Bpamaouuiics Bo3yIIHbIH

IIOTOK IIOAHHMAET BOJY, He-

KOTOpOe KOJHYeCTBO KOTO-
A, ! 73‘,5” pO#i MOCTOAHHO HaXOAUTCS B
HUKHEW yacTH annapara.

%‘i&-;% lesiue O6pasoBaBuasicss BOKOBO3-
o y - ‘ bobod JYUIHAS BMYJIBCHS JBHKETCST
Jd— badw 10 CTeHKe CHH3Y BBEpX CIIi-

2 . paneobpasto. Beicora cios
NeHbi B [UKJOHHO-IEHHOM

amapare gocruraer 600 .

3akpyuuBaHHe BO3JYLI-
HOIO MOTOKA TTepe)| OCTYILIe-
HHEM B PeaKTHBHYIO KaMepy
NPOUCXOIHT B CIEIHAIBHOM

3JIeMEeHTe alliapara, HadblBa-
Puc. 4.44. Linknonno-nenHsid annapat €MOM Y.IMUTKOIA.
xoHcTpyxkuuu C. A. Borateix:

Caexue NOPUUH BOABI C
T - MOA0H, 2 - YIHTKA A/14 3aKpPyYHBaHNA MIOMOLLBIO d)O])CVHKH nojga-

BO31YLIKOIO MOTOKA; 3 — PEaKTHBHAS KAMEPa; . )
4 - dopeynka s pasOPbLIBIHBAHHS BOMBL 1OTCL HEROCPEACTREHHCE Pe

5 — TpyGomnpoBo AU MOLAYH BOALL 6 — yanutka — AKTHBHYIO KaMepy, CKOPOCTh
AT PACKDPYMBAHUA BOSAYIIHOTO IOTOKA; BOB/LyXa B KOTOPOH MOXeET

7 — cemapatop npocruratb 3—6 m/cex.

B BepxHeli yacTu anna-
paTa pasMellaercs BTopas yAUTKa — B Heif IPOHCXOMT BpameH e BO/0-
BO3AYIIHOFO IOTOKA B TPOTHBONONOXKHOM HAMpPaBieHWM (pacKpydHBa-
HHE), yTO cOcobCTBYET YaCTHYHOMY OTAENEHHIO Kalle/lb BOABI OT BO3ZYXa.
OxoHYaTebHOE OT/Ie/IeHHE KalleTb BOIbI IPOMCXOIUT B CeNapaTope.

Kak BuauM, B IHKJIOHHO-IIEHHOM allllapare Habiionaercs chnupa-
JeofipasHoe [BHXKEHME BOJAOBO3/[VITHOH AMYAbCHM. JTO BLAbBIBaeT
HUKJIOHHBIH addekT, 61aro/iaps KOTOPOMY KaleAbKH BOIBI CTPEMSIT-
€Sl IPUKATHCA K CTEHKaM. B TieHTpanbHOM YacTH annapaTta BO3MOXeH
NPOCKOK HeoOpahoTaHHBIX Macc BO3IyXa, YTO ABIASETCS HEAOCTATKOM
alllapara.

Yoapro-nennwiii annapam BBUTKY

IpwHuMnuanbHas cxema yiapHo-nienHoro anmapata BBUTKY u3ob-
paxena Ha puc. 4.45. B aToM annapare BO3/yIUHbIH 1OTOK ¢ GOABLION
CKOpoCThI0 (15—-25 M/cex) NopaerTcs Ha OBEpPXHOCTH BoAk [TpoHcxo-
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Ilpoyeccet u annapamo xonduyHonuposanua aoadyxa

AMT TIpeoGpa3oBadye KHHETHYEC-
KOl 9HepPruH B JaBJeHHe, LIpH ;"’;ﬁ‘f_
3TOM 4acTh BOJBI BBITECHSETCS, o R | _J
TOAHHUMAETCS B PEAKTHUBHOE NMpPo- 8600
CTPAHCTBO, IePeMenIaeTcsi ¢ BO3y- /533@.1&
X0M — TakuM obGpasom obpasyeTcs ?
BOJOBO3 Y HasA aMyabeus, [log- T ¥
BIDKHAS BO/IOBO3/IY THAS 3MYJIBCHS f ~
(TeHa) MOXeT 3aMOJHUTh Bech 4
ofmem peaktuBHOM kamepbL Boico- 4 | g
Ta TTeHbl OTNIPeZieNIeTCst BeTHYHHOMH 5
CKOPOCTH BO3JlyXa Ha BBIXO/lE M3
HacajKH U B CeYeHHU PEaKTHBHOIL
kamepol. [loAaya cBexeli BOALI MO-
JKeT IPOUCXOAUTD B HUXKHIOO HJIH
BEPXHIO YacTh anmapara ¢ mo- Cevenae A-4
MOULbI0 TPYGH Ge3 Kakoro-au6o 5
pasfpeisruBanus. CrneianbHoe
nepeHBHOE yCTPOHCTBO NO3BOJIA- 1 o ﬁ
eT NOJePXKHBATh NOCTOSHHEIM
VPOBEHb B KAMepPe W IIPOU3BOAUTD 4
0TBOJI 0TpaboTaHHOH BOJBL YcT- \
POMCTBO MMeeT THApaBAHYECKHUI
3aTBOD, HPENATCTBYIOUHI NIpo-
XOQXJEHHKD BO31yXa. Puc. 4.45, Y,I[apHO-[leHHBIﬁ anmapart
Ecnu HeobXonuMo ocyme- xoucTpykuuu BBUTKY:
CTBJIATH B KaMepe aauabGaTHbIA 1~ peakTiBHAs Kah;epa; 2 - 1pyba s
npomecc 06p360T1<y1u BO3/1yXa, g fiﬁiﬁ;;ﬁ:ﬁammfﬁ"ﬁ:ﬁ&m
noctynieHune ceexell u cbpoc 5 — nepeaMBHOe ycTpOHCTBO
orTpaboTaHHOI BOZIB HE IIPOM3BO-
nutcd. B atom cnyuae TpeGyercs
UMb OTIONHEHHe KOMHYECTBa BO/Ibl, IOTPAYEHHOIO Ha UCIIAPeHHME.
O6pafoTaHHblil B yAaPHO-TIEHHOM alapare BO3/IYX OCBODOKAAETCS
OT 3aXBayeHHBIX KaleJb BOJBI B CElaparope, pacio/IoXeHHOM CBEpXY pe-
AKTHBHOI'O IIPOCTPAaHCTBA.

Ocobennocmu npoueccos obpabomiu so3dyxa 6 annapamax
nennoze muna

PaccMoTpenmbie THIIBI IEHHBIX aNlapaToB CYNIECTBEHHO OTJIMYAIOTCA
ApyT oT Apyra. XapakTep IPOTEKAIOIHX B HUX MPOLECCOB B3auMO/ieii-
CTBUS BO3/yXa U BOJBl Takxxe pa3nnyed. O/iHaKO BCeM TIeHHBIM anuapa-
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TaM CBOMCTBEHHLI HEKOTOpbIe OORIHe ocobeHHOCTH IpoLeccoB 0bpaboT-
KH BO37yXa BOJOIA.

O6bIYHO B KOHTAKTHLIX amnaparaX obpabaTbiBaeMblii BO3AYX B3aH-
MOJEHCTBYET ¢ Bo/loi, nocTynamweid U yxonsuiei U3 peakTHBHOIO 11po-
CTPAHCTBA, U TI0ATOMY BeIMMHHA KO3((HIIMEHTa OPOIIeHH | ABJISeTCS
Of/beKTHBHEIM II0KA3aTeseM MACChl BOJBI, PHXOAAINEHCcs Ha eIHHULY
Macchl BO3/IyXa B IIpoliecce KOHTaKTa.

B annaparax nensoro THna o6 pabaTbiBaemblif BO3/LyX BCTYNaeT B KOH-
TaKT He TOJbKO C BOJIOMH, KOTOPas HelIpePBhIBHO IIOCTYIAET B PeaKTHBHOE
[IPOCTPAHCTBO, HO M ¢ BOJOH, KOTOpasi HOCTOSHHO HAXOAMUTCS B 3TOM
IPOCTPaHCTBe (B ONKOYHBIX allIapaTaX — 3TO BOJA B cJIOe 1I€HbI HaJl pe-
weTKo# ). [IpH MocTyneHuu cBeXeil BOABI IPOKCXOAUT UL OGHOBIIE-
HHE YacTH BOJIbl, COCTABSIOLIEH BOZOBO3AYIIHYIO SMYIALCHIO,

B 1{MKIOHHO-TIEHHBIX arnapaTax rnepej Haya/loM paboThl BOJA 3a/IHBa-
eTcs B HHXKHIOIO YacTh annapara, 3aTteM OHa ITOJHHMAaeTcd BpalalouMMes
BO3JYIIHBIM IOTOKOM B PeaKTHBHOe TIPOCTPAHCTBO, KYy/Ia I0CTyIaeT che-
scad Bozia. CleioBaTebHO, ¥ 3/1ech BpAUAIOMIAACS BOAOBO3/YILHAA IMY Jib-
CHST COCTOMT M3 CMeCH TIPOTOYHOM BO/IBI M BOJIBI, LIOCTOSIHHO HaxofstueHcs
B annapare.

B yIapHo-1neHHOM amapare NPOUCXOUT aHAIOTHYHAS KapTHHA ¢ TON
pasHHIiei, YTO BOZY, ITOCTOSIHHO HAXOASAIULYIOCS B aniapare, NOAHUMaeT
HE BPaUIAJOUIHIcs BO3/YMIHLIH I0TOK, a IIOTOK, HAIIPABIEHHBIH BepTH-
KaJIbHO BHU3 HA [I0BEPXHOCTD IIOKOsIeHCS BOJBL.

TaknM 06pasoM, B IEHHBIX allIAPaTAX B BOZOBO3/YIIHOH aMYALCHH
COIEPKUTCS BOJBI 3HAYMTENBHO GoJiblie TOro ee KONHYeCTBa, KoTopoe
onenusaercs KoaduieHToM opomeHus. BogoBo3ayusas aMyAbCHA
obpasyercs 6narosaps AeiicTBHIO BO3AYUIHOIO IOTOKA, HOAAEPKHBAIO-
IIEero BOJY BO B3BEIIEHHOM COCTOSHUM H CO3/IAIOIIET0 COOTBETCTBYIO-
H1Y10 NOABHKHOCTh mieHbl. [IoCKOAbKY IIDH 3TOM Macca BOABI, KaK MBI
BUfIeNH, IOJKHA OBITH yBeJHYeHa 3a CUET BOJBI, IIOCTOSHHO HAaXO[s-
medics B allnapare, IPOMCXOJAHMT COOTBETCTBYIONICE YBEIHYCHHE 3aTPaT
SHepTHH BO3AYHIHOIO MOTOKA. ECu B anmapartax ApPYTHX THIIOB 3Hep-
FHS BO3AYINHOIO MOTOKA PACXOJYETCS AUIIDL HA CO3JaHUE CKOPOCTH,
HeoOXoaAuMOH 11 HHTeHCH(UKALHU KOHBEKTHBHOIO TelinoobMeHa
MEXKZY BO3IYXOM H BOAOI, TO 37IeCh 3HePrHs 3aTpaynBaeTcs Ha 06paso-
BaHMe BOJOBO3JYIHON SMYJbCHH, BKmoYanuel fonpluine, 4eM B Apy-
THX alnapaTax, Kojnyectsa Boabl. [ToaToMy nepBoii ocoheHHOCTDIO an-
NapaToB NMEHHOTO THIA SIBISIOTCS CPABHUTEAbHO HosbInne 3aTPaThl

- 9HepIHH Ha IPHBEICHUE B JIBUXKEHUE BOJIBL, YTO CJIe/lyeT OTHECTH K He-
AOCTATKaM 3THX allapaTos.

Bwmecre ¢ Tem B cBoeoGpa3uH B3aHMOIEHCTBHS BO3/IyXa H BOJIBI B IeH-

HBIX anmapaTax 3a/I04alTes M HOA0KUTeNbHEe cBolicTBa. To, 4To no-
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CTYIAIOUIAsg B aNnapar BOJa He MOKH/AeT ero cpaly nocie KOHTAKTa ¢
TIOTOKOM BO3/1yXd, 4 OCTA€TCS B HEM H nponomxaeT B CMecH ¢O cBexell
B()}I()ﬁ BSﬂHMOﬂE]‘f‘ICTBOBBTb C HOBBIMH YacTHYKaMH IpoXoAAInero l[epes
amiapar Bo3/yXxad, 103Boaser 3Ha4YUTE/AbHO 110JHee UCTIONb30BaTh BOﬂy
(3TO OCODEHHO BaXXHO JJISI IIPOLECCOB OXJAaXKAEHUS BO3/IYXa, CONPOBOXK-
pamouIMXces ocynikoii), KpoMe Toro, NoBblaeTcst KaYecTBO MPOLECca, YTo
BHIPAXKAETCS B MeHEIeM c/ieure Ha | - d aAnarpaMme JJaHHOrO NPOLECca B
cropony yenaxuenus. [locnentee ofbsicHAeTCs TeM, YTO B TIeHHBIX all-
napatax baaronaps GoabLiolt Macce BOzbI, B3aHMOZeHCTBYOIEH ¢ Bo3-
AYXOM, BeIMYHHA TIOBEPXHOCTH BTOPOTO BH/1a 3HAYNTEJIBHO MEHbILE, YeM
B OCTAJIBHBIX aNllaparaXx. 3TO MOryT OBITh AMINb TE¢ YJaCTKH KOHCTPYK-
THBHBIX JleTajleli annapara, Ha KOTOpbie BojAa NMONajaer HeperyaspHo
(cmopasyyecku).

Haxkosel, To 06CTOATEABCTRO, YTO BO3AYX, IPOXOAAIINI Yepes anmna-
paT, BCTpeYaeT BOLY, COCTOSAIMYIO H3 CMecH cBexeil {IIPOTOYHON ) BOARI 1
BOJIBI, IIOCTOSHHO HaXozsielcs B annapare (PenUpKyJISII{HOHHO ), B/IH-
AeT Ha TeMIepaTypHyo 0fCTaHOBKY Npoiiecca. PaccMOTpUM 3TOT Bon-
poc Gonee noapoGHo.

VuuThiBas cBoeoOpa3ne CTPYKTYPBI Macchl Bojbl, IPUXOAAIIENHCS Ha
eIHHHUIYY MAacchl Bo3Ayxa WiH KoadipHIiieHTa OpouieHHs, MOXHO TOBO-
puthb 06 0611eM Koa(duunenTe opomenus (p,), 0 KoaddHHeHTe Opo-
LTEHHS TI0 POTOYHOM, HEeNPepBIBHO NIOCTYHaKuIel B annapar soje (| )
Ho KOZ—](I)(l)ML[HEHTE‘ OpOLI€HHA 110 BOJE, MOCTOAHHO HaXOI[HIlIEﬁCH B an-
napate, Wil peudpKy asuuornon (p ). Ilpu atom

Ho = B, F R (4.125)

KoagduiineHT opolueHHst IO NPOTOYHOH BOJE, HENIPEPLIBHO IlOC-
Tymamoimei B annapar, BBIMHCHSIETCS. 110 0OBYHOMY COOTHOIIEHHIO

B, =G,/ G,

rae G, G, ~ KOJMYeCTBA BOABI M BO3/YXa, HPOXOAAUIHE Yepe3 anmnapar
32 eJMHMILY BpeMeHH (yaule Beero 3a 1 vac).

Onpenenssi 06Ul Koa(pbhUIHEHT opolleHHs, HeobX0IUMO Pac-
CYXKJATh TaK: KaXk/as YaCcTHYKA BO3/IyXa B annapare peHbiBaeT B KOH-
TaKTe ¢ BOJO#M T cex, 3a 3TO BpeMsi B KOHTAKT C BO3JyXOM BCTYyNaeT
CyMMapHOE KOJMYeCTBO BOJBL: NPOTOYHAs G T M PeUMPKYIsIIiHOHHAS
G, nocTosHHO HaXoAsWascs B annapare. Q6mui KoadHIHEHT Opo-
IEHUS paBeH

_G1+G

(4.126)
07 G Ha

G
—_
Gt

205



Tasa 4

Ko./1H4ecTBO IOCTOSAHKO HAXOAAILEHCS B annapare BOJbI MOXeT ObITh
Hai/1eHO U3 BHIPaXKeHHs

G=v,Fhd,, (4.127)

rae F, — nouafb peaKTHBHOTO MPOCTPAHCTBA aiapara;

h, — BBICOTA CJIOS AMYTbCHH;

8, — OTHOCHTEJIbHOE KONHYECTBO BOJIBI B aMyabeku (06br4HO 8, = 0,6).

Bpemsi KOHTaKTa Bo/bI M BO3/lyXa Olipe/leifeTcsl U3 MPOCTOTO COOT-
HOLICHUSA

=St (4.128)
wr

rae S - IJMHA IyTH ABHXXeHHs BO3/YXa Yepe3 PeakTHBHOE IPOCTPaH-
CTBO;

@ — CKOPOCTb ABHXXEHHUS BO3/yXa B PEAaKTHBHOM TIPOCTPAHCTBE.

Cxopoctb @, MoxeT OBITh TIpe/icTaBlieHa B BUAE

w, =——, (4.129)
¥YoFr
rae F — nnommajb cedeHUs BO3AYLUIHOTO NOTOKA IPH NPOX0XKIEHHH
€r0 Yepe3 peakKTHBHOE MPOCTPaHCTERO.
CanenoBarenbHo, 3HaueHWe KO3(pHUIIHEHTa OPOIIEHUS 110 PELHUPKY-
AATTHOHHON BOJIE MOXKHO ITONYYHTD U3 BBIpaXKeHH s

n, = YuFaln8s | (4.130)
‘YFSTF!.'

/11 neHHBIX aNNapaToB Pa3jHJYHBIX THIIOB ONpeie/ieHUe BXOISIUIHK B aTy
(opMy Ty BEIHUYHH [IOJDKHO NPOM3BO/IMTHCS PAsTyHO, QAHAKO 00BIYHO

S >h,F <F.

Ecnu nputste 8 = 0,6, Fi /F.S, = 1, To okaxercs, 410 U, = 500. TTo
HAIIUM JJaHHBIM, BeIMYMHA [ A7 PA3NMYHBIX CY4aeB U PAsHbIX THIIOB
annaparos konebiercs B npesenax 300—1000, 1. e. B coTHH pa3 nipeBbI-
uraeT 0HEIYHBIE BETHYMHBI KO QHIIHEHTA OPOLIEHHS 110 TPOTOYHOM BOjle
(p, = 1,0:2,0).

ITo ¢BOMCTBO NEHHbIX aNapaToB onpefieaser psji ocobeHHocTei
NPOMCXOASAIIRX B HHX HOpoIecCoB TEIJO- H MaCCOOﬁMEHa. HOCKDJIbe
BO3AYX B KoKIbIH JJaHHbIH MOMEHT B3aUMOJeHCTBYET €O CMEChIo, COCTO-
AUIEH B OCHOBHOM U3 PelIUPKYJISIIHOHHOM BO/IBI, TO TEMIIEPATYPa BO/IbL B
TeUeHHe MPOLECCa NPAKTHYECKH OCTAETCA MOCTOSHHOMH. JTO MOXHO I0-
Ka3aTh caeayiouum obpasom. Ecau 0603HaunTs: Yepes AL, — PasHOCTb
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MEXK]y TEMIIEPATYPOi BO/IbI, HOKHAAIOWIEH anmapar (,.), 1 Temnepary-
poii BOZBI, ocTyTNaomed B Hero (£, ), a yepes AL — Pa3HOCTb MEXAY
KOHEYHOM TeMIIEPATYPOif BOABI, IOKMAAIOLIEH annapar (¢,), ¥ TEMIEpPa-
TyPOH BOABI, HAXO/selicsl B anmapare (£, ) 4 cOCTOAIEeH H3 CMeCH IIpo-
TOYHOH H PELMPKY ASTIIMOHHOH BOADI, TO MOXXHO HAIMCATh COOTHOLICHHAS:

Atx=t:ncx 7txm’ (4'131)
< YaFal, 4132
N ) 4159

Tax kak —p ~300u +1000p,, ToAL ~0,001 Az, +0,003A%, , a Tax Kak o6bI4-
HOAf =3+5 ¢, 10 At <0,01°%T.e.f ~t_. D10 03HAYaeT, 4TO TEeMIlepaTypa
BOJIbI, HAXOAAUIEHCS B anIapaTax, NPaKTHYecKH PaBHA KOHEYHOH Temnepa-
Type BOJbI, IOKH/IA0We anmapar. 3TOT OYeHb BayKHBIH BBIBOJI TIO3BOJISIET
00OCHOBAHHO II0I0MTH K BBIOOPY PacyeTHOM Pa3HOCTH TEMIIEPATYP H 3HTaIb-
it U1 IporieccoB 00paGOTKH BO3/yXa B IEHHbIX aNlapaTax.

Kak msI Buzie/n, coBMeCTHOe pellleHHe ypaBHEHHH sIBHOTO TeIiooh-
MeHa Me/Ly BO3/lyXOM M BOJOH 1 TensoBoro 6anaxca juist 1i060ro anna-
paTta KOHTaAKTHOrO THIIA fiaeT 3aBUCHMOCTh

2
_I & (4.133)
(-t Gic,

o

3aMeHUB [Is1 BCEro NPOliecca llePeMeHHyYI0 BeIHYHHY PasHOCTH ¢ — ¢,
ee CpeiHMM 3HaueHyeM AL , IPHHUMAEMBIM U3 IPEANIONIOKEHHS CYLIECTBO-
BaHMA BIIOJIHE OlPe/ieleHHOTO XapaKTepa jBHKeHHsT BOJbI H BO3/lyXa (na-
PajlIe/IbHOTO TOKA MK 1IPOTHBOTOKA ), IIOAYYHM PACYETHYIO 3aBUCHMOCTD

b=ty _ oF (4.134)

At, G

B aroM BbIpaXeHHH BeTMYHHA Af, 1Sl TAKHX anTiapaToB, Kak gopcy-
HOYHasA KaMepa, ABasieTCs He COBCEM TOYHOM H3-3a CJI0XKHOIO H Heompe-
AlefieHHOTO XapaKTepa JBHXEHHS BOJLI M BO3/LyXa.

Jlns meHHBIX annaparoB SHaYeHHe PacueTHOH pa3HOCTH MOXHO ollpe-
IeJIMTh BHOJHE TOYHO, TAK KaK MHTerpHpoBaHue Bhipaxenus (4.133) ¢
YIeToM ¢AeJaHHOIO BBIBOZA B OTHOLIEHHM TeMneparyphl BOABL B annapa-
TE CTRHOBHTCS 3JIeMeHTApHO IpocThiM. B camoMm zefte, MocKoIKY TeMmie-
ParTypa BO/ibi 33 BpeMs IIPOTIECCA OCTAETCS [IOCTOSTHHOM M PaBHOM £, TO

Inila _ OF (4.135)
tz-tbklc GI.CP
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M3 conocraBienust (4.134) u (4.135) monyyum BeipakeHUe pacyer-
HOIi pa3HOCTH TeMmIlepaTyp BOJIb M BO3/(yXa /Ul TIEHHKIX aniapaTos, HC-
[OAb3YEMBIX B YCTAHOBKAX KOHIHIIHOHMPOBaKUA BO3JyXa:

At bt (4.136)!
In tl _tm(
EZ ~ bk

JlaHHBIM BElpakeHHeM HeAb3s MOb30BaThCA BO BeeX cayvaax. [Ipu
pacyere HEKOTOPBIX POLECCOB XUMHYECKOH TeXHOJIOTHH, HAITIPUMEP, H3-
3a GOJMBIIMX a6COMOTHBIX 3HAYEHHH PA3HOCTH TeMIIepaTyp ciielyeT IIpy-
MeHATb Oosiee TogHOE BoipaxkeHue, nonydenHoe M. E. losumsim [23].

AHaJIOrHYHO MOXKeT OBITh NOJyYyeHa 3aBHCHMOCTb /I pacieTHOH pas-
HOCTH 9HTAIBITNH;

_ A4 (4.137)
Mp B In Il _Imc
I2 _Imx

BoipaxeHus A1 dHcea eMHHL 1lepeHoca siBHoro NTU W nonnoro
NTU tenna npuobpeTanT RUI

NTU,,:lnt—lf-t—’*L; (4.138)
L9 ~lyx

NTU = In J1= L (4.139)
I? - I:KK

§ 4.13. TexHuko-sKOHOMHYECKHE NIOKA3ATENH H CPABHMTENbHAS
OILIEHKA annapaToB KOHTAKTHOIO THIIA A8
KOHJMHHOHHPOBAHHA BO3/yXa

MeroAbl TOAYYeHUA TEXHUKO-9KOHOMHYECKUX MoKa3aTeneil U cnocobbl
CpaBHEHHMs Pa3jIMYHbIX alaparoB KOHTAKTHOrO THIA B HACTOALIEE Bpe-
M5t pa3paboTaHbl HeJOCTATOYHO.

BaskHelIIMMH TEXHHKO-IKOHOMHYECKMMH XapaKTepHCTHKAMM alna-
PaToB A1 KOHAWIIMOHHPOBAHKS BO3AYXa SBMAIOTCA:

! Dra 3aBucHMOCTE NpHBoAUtack Ges BLIBOAA B HaYalle THABH — cM. QoOpMYTyY
(4.45).
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— rabapuThl annapata ¥ HoTpeSHOCTL B IACMAAM M 0fBEMe IoMe-
LIeHH s, HeOOXOAMMBIX [UIsl Pa3MelleH s alapaTa;

— BHepro3arpaThi A7 NepeMelleHUs BO3/lyXa depe3 annapar u s
TI0Ja4H BOABI K anlapary;

~ BeC anmapata H 3aTpaTbl MeTa/LIa;

— TIOTpeGHBIH PacXo/ BOAIBI 1Jish OCYHIECTBJIEHHS PACYETHOTO Nporiec-

ca obpaboTku Bo3ayxa.

TaGapHThl anmapara 3aBUCAT, [JaBHBEIM 06Pa3oM, OT CTeneHn Hanps-
JKEHHOCTH ero paGoyero npocrpancTsa. [oa HanpskeHHOCTBIO pabovero
NPOCTPAHCTBA CAeAYeT NOHMMATL KOJHYECTBa TeIia H Macchl, 1I€PeHo-
cUMBbIe OT BO3AYXa K BOJe 33 eAHHHILY BPeMeHHU U IPUXOAAUIMECA Ha efH-
HHLly 06beMa pafoyero NpocTpaHCTBa.

HaupsixeHHocTh paboyero npocrpaHcTBa annapara yaobHee Beero
OLEHHBATDH C NIOMOLIBIO 06BEMHDBIX KO3 (hHIUEHTOB TEII0- U Maccoob-
Meda. B kavecTBe TakuX KO3((UIMEHTOR BBOAATCS ABa: KoagdHiHeHT

siBHoro Tenoobmeta K ,, yauThIBaO MMl M3MeHEHH s TeMIIepaTyPbi Bo3-

lyXa H BOZIbl, H Koa(duiHeHT monHoro TeiioodMena K ,': » BKJIIOYa10-

UM KpOMe IBHOTO TeILIA H T, KOTOPOEe IIeDEHOCHT S BMECTE C BOASHLIM
napom. [loaToMy atoT Koo dHUIHEHT XapaKTepH3YeT TakKe U Maccoob-
meH. CooTBeTCTBYIONHE BRIPAXKEHHS. HMeIOT BHI:

Ky, = Q;;} KKan/ M- uac - pao, (4.140)
p'p
Q
K§ ;= kIl /a8 - vac. (4.141)
ALY,

Yucnennsle 3nagyeHust o0beMHBIX KoadbHIMeNTOB TeliooOMeHa 3a-
BHCAT He TONBKO OT TENJAOTEXHHYECKUX CBONUCTB ammapara, HO M OT Xa-
PAKTEPUCTHKH COBEPIIAEMOr0 B HEM Npotiecca 06paboTky Boanyxa. [To-
3TOMY Ollpe/ie/icHUe RaHHbIX KO3(PQHIHeHTOB A5 pa3aHYHbIX alllapaToB
CAeAyET IIPOU3BOAUTD U3 yCHOBHﬁ NpoTeKaHHA KaKoro-TO OJHOr0 Hau-
fionee xapakTepHoro (3TafOHHOIC) NpoTecca.

IIpeo6pasyem BpipaxeHHs 115 06beMHBIX KO UIIHEHTOB, TPUHSB
BO BHUMaHue, yto Q = aAth, Q= crAI] F (rne F — uctunnas nosepx-

G
Hocth Temioofmena), a V. = I F =1 m (tae I, - nnusa paboye-
FO mpocTpaHCTBa anmnapara; F, — 110mazp nonepeynoro ceveHUs anmna-

parta; w_ - CKOpPOCTb BO3AYXa, OTHECeHHas K IJIOIIA/H 110NIePETHOro
CeYeHH):
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p _oF _aF-3600y.w, (4.142)
TR 1,G,

Tax kak NTU, NTU, =iF,—,T0
G.c,

NTU v, @, -3600c,
i i

p

(4.143)

P _
KV,I -

AHaNOruyHBIM 06pa3oM MOXeT OBITH N0AYYEHO BHIpAXEHHE Js
obmeMHOro KoadHIHeHTa TOTHOTO TEILIOOOMEHa:

_ NTUy. w, -3600 (4.144)
/

P

P
KV,I

OueBH/IHO, YTO eCJiM U3BeCTHa Yy lesibHas [I0BEPXHOCTD f} 2= F/V, Kax,
HATIPMMeED, J7isl KaMep CO CJI0eM OpONIaeMOoi HAaca KH, TO 0ObeMHbIe KO-
athduiHenTH ONpefieasoTes 110 hopMynaM:

Ky, =af,; (4.145)
K}, =of,. (4.146)

Ecnu pmecto obbeMa paboyero npoctpascTsa aunapara V BBeCTu
ofiweM Beero annapata V, o6beMHble K03 GUIMEHTH TENA006MeHa MOX-
HO MOJY4UTh B HHOM BUJE:

Q
K, == 4,147
V.t pV ) ( )
Q
K= . (4.148)
V.1 A TpV

Tlo Benmuntie o6beMubix Koabduuuenron Ky n KJ |, moHo cy-
IMThb O COBEPIICHCTBE IPHHIMIIOB, IOJIOKEHHBIX B OCHOBY CO3/IaHMS KOH-
TaKTa Mexry Bo3AyxoM u Boaoi. Koaddunuente K, u K, | xapakrepu-
3YIOT COBEPUICHCTBO KOHCTPYKTHBHOTO PellleH UST aNTapaTa U MO3BOJSIOT
HEoCPe/ICTBEHHO OLEHUBATh €ro rabapuThl.
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JHepreTHyecKAe NOKAZATEIH J0/DKHEI XAPAKTePHIORATh IHEPreTHYeCKOe
COBEPIUEHCTBO aliiaparta, T. €. IIPeNCTaBIATh coDoi OTHOCHTE/IbibIe 3aTPaThi
oneprun. OGBIYHO B KAYECTBE SHEPIETHYECKOTO TIOKA3ATENS /LISl TEIIO0OMeH=
HbIX aNfiapaTOB MCIIO/Ib3YETCs AHepreTHYeCKHi KoXDHIMEHT, ABMSTIONTMHCS
OTHOILEHHEM TEILIOBOH BHEPIUM, IEPEAAHIHOM B anmapaTe OT OHON cpejibl K
JIPYTOH, K 3HEPIUE, 3aTPaYeHHON Ha OCYLIECTRIIEHHE [IPOLecca TeliooiMena.

llupoxo npumensieTcs anepreTuyeckuii KoadpdUuHenT BiIa

By (4.149)
Ny

rae K — xoaddumenT Tennonepesauy annapara;

N, — sHeprus, 3aTpayeHHas B TeUEHHe Yaca Ha NepeMerenne obMeHH-
BAIOIIMXCS TEILIOM CPej, OTHecennas K 1 m? nosepXHOCTH TerwtoobMeia.

K u N, nonxub GHITE BRIpaXKeHR B 0fHuX eaulnnax. Ecau rennone-
pefiaya BHIPAKAETCS B KKAT, A 3aTPaThl 3HEPTHH HA ABWXeHue B kI, To
N, neobxonumo ymuoxuth Ha 1/427 xxan/xIm.

InepreTuyeckuil koapduupent E, 115 oueHku GOIBUIMHCTEA KOH-
TaKTHBIX anlaparoB HCITOAB30BaH ObITh He MOXeT H3-32 HeBO3MOXKHOC-
TH ONIpeAIeUTh HCTHHHEE PA3MepHI TIoBepXHocTH TemnoobMena, IToaro-
MY 21151 OLIEHKH SHEPreTHYECKOr0 COBepLIeHCTRA alllIapaTOR KOHTaKTHOT'O
THTIA CIeAYET TIPHMEHATD dHepreTudeckuii koadduimenT unoro Buga:

=92 | (4.150)
N.+Ny,

rne N_ - sHeprus, 3aTpayusaeMas B TEYeHHE OAHOTO Yaca Ha mepe-
MelleHIE BO3AYXa;

N_ — aueprus, 3aTpaiMBaeMas B TeYEHUe yaca Ha rofiady HeoOXomH-
MOTO KOJIMY€CTBAa BOJBI.

Oueprust, 3aTpaunBaeMas B TeyeHue yaca (B xIx) Ha nepememenye
BO3/yXa, MOeT ObiTh HalineHa no dopmye

N =Ceiy, (4.151)

r

rae G - pacxox BO3ayXa, xl/uac;

Ap — aspopHHaMUYeCKOe COTIPOTHBICHHE anmnapara, kI/m2,

Ecnu uasectHo mapierue P (B amu wiu xI'/cm?), ¢ KOTOpBIM HeoD-
XOAMMO 110/1aBaTh BOAY B pabouee IPOCTPaHCTBO aNNapaTa, TO BeIHYHHR
3aTPayHBAEMOM IHEPTHH OTPee]UTCA CaenyioluM obpasoM:

N_=G_-10P,, (4.152)

rae G, — pacxoj BOZbI, xl/uac.
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Bruipaxkenue (4.152) MOXHO NPEACTABHTHL HHAYe, BBEAA YAEbHEIH
pacxon BOIs!, MK KO3GhGDUIHEHT OPOIIeH s |

N, = uG,- 10P,. (4.153)

Iloncrasus b 3asucumoctb (4.150) senmuuny Q= G, (I,— I,) v 3Haue-
Husa aaa N u N, vaitnem

o -1} 427 (4.154)
AP L 10P,0
Ye

Bec u 3aTpaThl METANIA /7151 KOHTAKTHBIX allTIAPATOB HE OTHOCATCS K YHC-
Jly BRKHEHLINX TeXHUKO-IKOHOMHYECKHX TIOKaszaTeseil. 3aTpaTbl METasLIa
JLS MU3TOTOBJ/IEHMsL ANTIAPAaTOB KOHTAKTHOTO TUTIA MAJIB], @ BECOBBIE XapaKTe-
PUCTHKK Da3jIMYHBIX KOHTAKTHbIX AlIAPAaTOB MPUMEPHO OMHAKOBbL

Pacxo BOABI, He0OX0AMMBIH 115 obecnedeHHs 3aJaHHOTO TIpoLec-
ca, ABJsSeTCA BeChbMa Ba)KHBIM TEXHHKO-3KOHOMHYECKHUM ITOKa3aTejeM.
Ilpu BBIABAEHMH 3TOTO MOKa3aTens HeOOXOAKMO MMETh B BHAY, YTO B
J'lIOﬁOM afnmapare KOHTaKTHOrO THila BO3MOXXHO HECKOJIBKO peﬂIEliHﬁ, oT-
JHYAIONHUXCA PA3IHYHBIMH PAacXoIaMH U TEMIIEPATYPOH BOJIBL

Conocragss annaparsl, ceyeT IpEHEMATEL 0HIHAKOBYIO U1 BCeX
aTIapaToB HaYaJbHYIO TEMIIEPATYPY BOAH. JTa TEMIIEPATypa MpH Hc-
TMOJB30BaHHUH apT€3H3HCKOTO BOAOUCTOYHHKA 3aBUCHUT OT HpHpO.ZleIX
yeaosHil, B cayuae npuMeHeHHs XONOAWIbHBIX YCTAHOBOK €€ 3HaYeHHe
onpesessieTcs XapakTepHCTHKaMH TTOCTIeHHX.

BriGupas B KayecTBe 3TaloHa npoiecc 06paboTKM BO3AYX2, HAMPH-
MEp NPOIECE OXNLKAEHHA U OCYIUIKH, MOXCHO ONIPE/IENUTh HEOOX0AUMYIO
KOHEYHYIO TEMTIepaTypy BOZbI, OGecTieynBalcIyo NpoTeKalHe 3aiaHHO-
ro npoiecca. 3Hasg HAYANBHYIO K KOHEYHYIO TeMIEpaTypy BO/LL, MOXHO
HaiiTH noTpebubIi pacxon ee A1s Moboro anmapara:

-1
pei=h) (4.155)
Co (txm = txm )
HpHBEJIEM N5 pa3THYHBIX afnmnapaTop KOHTAKTHOTO THIIZ TCXHHKO-
3KOHOMUYECKHUE TOKA3aTe TH, BBIIBIEHHBIE B IPEATIONOXKEHUH OCYIIIECTB-

JIeHHS OJTHOTO H TOTO Xe TIPOLIecCa OXJaXJAeHHS M OCYLIKH BO3[yXa;
— rtunosas dhopcynouHas kamepa (gw — 3,0 k' /M -cex, P =15 amu,

d =5mn). K}, =13500; K, =6750; E = 47,7; p=1,72;
— Kamepa ¢ OpoLIaeMOH ceTyaToll HACaAKOH M3 IJIOCKHX HuTel
(yw=2,1xl/acex). K} ;=184000; K, ; =18 400; E=36,2; p= 1,16;
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~ yhapHo-meHHbi anmapar  (yw = 5,0 xI/n*cex). K , = 83700;
K, = 67000; E=109; p - 1,13,

§ 4.14. IlosepxHocTHbIC TenI00GMEHHbIE ATINAPATH
Anst 06paGoTKH BO3AyXa

IToBepxHOCTHEIMH TETLI00OMEHHBIMM AMIAPATAMHE, UJIH TIOBEPXHOCTHBI-
MH TEUJIOOGMEHHHKBMH, HAa3bIBAKTCA TAKHE YCTPOﬁCTBa, B KOTOPDBIX H3-
MEHeHHe TeMIepaTypHO-BAKHOCTHOTO COCTOSHMA BO3AYXa MOCTHIACT-
€Sl B Pe3yahTarte OMBIBAHWSA BO3JYIIHBIM MTOTOKOM TBepAOH (06BIYHO
MeTALINYeCKOil ) NOBEPXHOCTH, HMEOIeH TeMIepaTypy, OT/IHYAIONIYIO-
€51 OT TEMITEpATYPB! B3y xa. IIpu TeMniepaTypax 1OBEpPXHOCTH BHILIE, YeM
TEMTIEPATYPA BO3/yXa, IPOUCXOMHUT ero HarpeBaHue — TEMI00OMEeHHbIe
AIMapaThl B 3TOM CJIy4ae Ha3sBAIOTCH KasmopibepaMu.

ITosepxHOCTHEIE TENIOOOMEHHBIC ATMAPATH HAXOAST BEChMa UIHPO-
KOC NMpHMCHCHHE B pa3.T[H‘leIX OTpac/JAX MPOMBIINJIEHHOCTH U HCIIOJNb-
3YI0TCA A5 pemieHus MMPOKOTo KPyra 3a/ay 10 HarpeBaHHIO U OXJIax-
JEHKIO BO3TYXa M TA30B,

B nacrosiee spems (110 gavnemM B. E. Mununa) 8 CCCP suimycka-
eTca Gosee 200 pa3THYHBEIX MaPOK MOBEPXHOCTHBIX TEILIOOOMEHHHKOB
s obpaborku Bo3ayXa, U3 HuX Gonee 100 MPUMEHAIOTCA B YCTAHOBKAX
BEHTH/ISALMH ¥ KOHAHUKOHHPOBAHUA BO3AYXA NMPOMBILULIEHHHIX, 061e-
CTBEHHRIX M XKHABIX 3JaHIH.

[Moapo6uo kamopHdepsr paccMarpusalTces B kypee «OTomieHne u
TenaocHabXKeHue,

Cexiyu noorpesa NeHTPAJbHBIX KOHAHIHOHEPOB SBIAIOTCA 110 CY-
1IIECTBY MHOIOXOJIOBBIMHU KaslopugepaMu, HO OTIMYAIOTCS OT HUX HaIH-
YMeM 00BORZHOTO KaHAIa.

B nanbmeitiiemM 6yzeM paccMaTpPHBaTh TIABHBLIM 06pa3oM noBepx-
HOCTHBIE TeMI006MEHHEIE ANMNAPATH], MpeAHA3HAYeHHbIE /1A OXJIaMIe-
HHs BO3AYXa, WM TOBEPXHOCTHBIE BO3yX00X1aaurend. B mosepxHoc-
THHIX TEMN00GMERHHMKAX, B OTIMYME OT KOHTAKTHBIX, HETTOCPEACTBEHHOE
CONMPHKOCHOBEHME MEXAY BO3AYXOM M OXJXKAAIONIEH Cpenon MCKIIio-
yeHo. Xoso00HOCHTEb OOBIMHO MPKYJIHUPYET BHYTPH TpYOOK, OMbIBa-
eMbIX CHapyxu 06pabaThiBaeMbIM BO3TyXOM.

Oxnaxjamoiieii cpeoil B TOBEPXHOCTHBIX BO3AYXO0OXJIa{UTENAX
MoxkeT OBTh X0J0{HadA BOAA, PACTBOD KakoH-11b0 cou (pacco) win
HCHApAIONHMHCSA XOJAOAUIbHEI arenT. B nocieaneM caydae Temaood-
MEHHMK SABJISETCA ONHOBPEMEHHO M HCHapuTeleM XOJIOAHIbHOH Ma-
NIMHbBI H HA3bIBACTCHA BO3AY X00XMaJHTEIEM HEI'IOCPBJ,!CTBEHHOFO Hcma-
penms.
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ITo Tuny Hapy KHOH TTOBEPXHOCTH, KOTOpasi COMPHKACAETCS C BO3AY-
XOM, TIOBEPXHOCTHBIE TEII00OMEHHHKH TIOAPa3eNAI0TCA Ha TIAKOTPY6-
HbIe M pebpHCcThHIE.

CnagkoTpybHbIE NOBEPXHOCTHBIE TETIOOOMEHHHKHY B YCTaHOBKAX
KOHIHILMOHMPOBAHHS BO3IYXa ceHYac MOYTH HE IIPUMEHAIOTCS, TaK KAk
HMEOT MaJOPAa3BUTYIO TIOBEPXHOCTh KOHTAKTa, YTO NMPHBOAUT K yBeIH-
yeHHI0 rabapuroB. Bo3MoXHOCTH cOKpalleHns rabapuTHBIX OKasaTeei
rIaAKoTPYOHBX BO3ZYXOOXJaqHTe el BecbmMa OrpaHHMENbl H3-3a OTHO-
CHUTENbHO HU3KUX IIPEALIIOB MOBbIHIEHNs 00beMHOro Ko3duuuenTa Tefn-
JIOOT/IaYK OT BO3/LYXa K HApyKHOI nmopepxHocTH. B cBsi3u ¢ aTuM npuxo-
JMTCSE Pa3BMBATh MOBEPXHOCTD TEILIOOTAAYH, YTO MPH TIAAKUX TpyOKax
BO3MOXHO TOJILKO B PE3YJILTATE YBEAUYeHHsE UX UM HBI M YHCIA, a TAKXKE
B pe3yJibTaTe H3MEHEHHA THaMeTpa.

B pebpHcTBIX TOBEPXHOCTHBIX TEILIOOOMEHHUKAX Pa3BUTHE MOBEPX-
HOCTHU JIOCTHTRETCS MYTeM YCTPOHCTBa peep, 4TO MO3BOISET CyNIeCTe -
HO COMBHUTH BO3MOXKHOCTH 1O TeMJI006MEHy BHY TP € HH e i moBepx-
HOCTH TPYBOK, MMEIOIMX HEOObIIYIO MJI0IALb, OMBIBAEMYIO XOJIOHOM
BOJIOM, ()PEOHOM KM PacCO/IOM, NPH 60b1I0M 3HaYeHHH KoadduienTa
TEII00TIa4H, ¥ PR3BHTOH HAPY XK H 0 it peGpucTOil MOBEPXHOCTH, OMBI-
BaeMOH BO3YXOM, IIPH 3HAYHTEIbHO MEHbIUHX 3HaueHHAX KoadduimeH-
Ta TEeMJ00TIAYH.

CxeMa ycTpoMCTBa PeOPHCTOrO MOBEPXHOCTHOTO TEMIOOOMEHHOTO
anmapara nokasaHha Ha pHc. 4.46.
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Puc. 4.46. Cxema peGpHCTOTO NOBEPXHOCTHOTO TEMIOOBMEHHOTO ANNAPATA:

1 — Tpy6in rennoobMennnka; 2 — pebpa; 3 — Tpybnas gocka; 4 — KpLIIka;
5 - nonepeunbie neperopoaxy; 6 — marpyGok AAs HONAYH M OTBOAA XOMOLOHOCHTENS
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PaccmorpuM 6ouiee noxpo6Ho OCHOBHYIO YacTh TOBEPXHOCTHOTO Tel-
JI006MEHHKKA, @ HUMEHHO TOT €ro 3/IEMEHT, B KOTOPOM [IPOMCXOIUT Nepe-
JIaYa TeTuIa OT BO3YXa K XOJOAOHOCUTENIO (B BO3AYXOOXI3UTEIE ) HIH
OT TEIUIOHOCHTEJIA K BO3AyXY (B Kamopudepe). D10t ajJeMeNT NMPeAcTas-
nsieT coboit myyox opebOpeHHBIX TPYOOK. MaTepuaioM Ui HX U3TOTOB-
JieHHs CJAYXAT CTaJlb, IIOMUHMIA, NATYHb, Me/lb, MEJIBXHOP.

B 3aBHMcHMOCTH OT HCTO/IB30BAHHOTO CMOCOGa OpebpeHus Bce MHO-
rooGpa3re MPUMEHAIONNXCS PeOPHCTHIX TPYOOK MOKHO CBECTH K TpeM
GOJIBIIAM TPYTHIAM:

~  TIOTIepedHO-pebpUCTHIM;

- CHHpaJbHO-PEOPHUCTHIM;

- TPOBOJIOYHO-CIIHPAIBHEBIM.

Cxemaruyeckoe u3obpaxeHue BCeX TPEX TUNOB PeOPHCTHIX TPyHOK
NOKa3aHo Ha pHC. 4.47, a boJiee TONHas KIaccupuKaLus pebPUCTBIX TTO-
BEPXHOCTEH COBPEMEHHBIX TEIIOOGMEHHHKOB NpUBeAeHa B Tab1. 4.5.

Puc. 4.47. Tunst pe6pucThIX TPYOOK COBPEMEHHBIX MOBEPXHOCTHhIX
TenJI00OMEeHHHUKOB:

4 - cnMpansHo-pedprcThie; § — MONEPeYHO-PebPHCTbLIE; § — IIPOBOJIOUHO-CIIMPATbHBIE
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CaMbIM CTapBIM 1 BECh-
Ma PacTipOCTPaHEHHBIM TH- ﬂ} T s )
oM pebpUCTHIX TPYHOK
ABJSIOTCH TOTIEpeYHO-ped-
prctete. K atoit rpynme oT-
HOCATCH BCE MIOBEPXHOCTH
IJIACTHHYATBIX Kalopude-
POB M MHOTHX BH/IOB BO3LY-
XOOXJIAAUTENEH,

Ionepeuto-pebpuctoie —
NOBEPXHOCTH MOTYT 06pa-
30BBIBATHCS TIPH TOMOIIM J
KPYIABX, KBaADATHBEIX H
NMpAMOYTONbLHBIX pebep.

B GosbugHCTBE COBpEMEH- Puc. 4.48. Opefpente nnactuxamy,
HBIX TeMI000MEeHHUKOB, MMEOIMMH BOPOTHHK:
npeAHa3HaYeHHbIX AJIs CH- @ — NIACTHHBI HacaXeHbl Ha Tpy6y;
CTEM BEHTHISALMMU U KOH- 6 ~ MAacTHHA ¢ BOPOTHUKOM

JAHUIMHOHUPOBAHHA BO3NY-

Xa, TeI1006MeHHas OBEPXHOCTE 006pasyercs U3 Kpyrislx Tpybok, Ha
KOTOPHBIE HACRKMBAIOTCA IUIACTHHBI, ABAAKIUECA OGIMMH 115 He-
ckonbkux (4-8, maoraa 10) Tpy6oK. B 1eKOTOPBIX KOHCTPYKIHAX (Ha-
TIPHMED, B MAACTHHYATHIX KATOpH(epax) Kpas OTBEPCTHI B NJIaCcTHH-
KaX OTGOPTOBBIBAIOTCS M NOIYYAETCSA TaK Ha3blBAEMblil BOPOTHHK (DHLC.
4.48), KOTOpEIN 1O3BOIAET YCTAHABAHBATE OIPEAe/eHHOE PACCTOSHHE
MeXTY TacTHHKaMu (pedpamut). QueHb BAKHO 06ECTIEYHTD BEChMA TL10T-
HBIA KOHTaKT MeXay peOpamu (maacTuHKamu) M TpyOkamu. Hanuuue
X0Tsi OB HUYTOXKHOrO 3a30pa Hepomyctimo. [Toaromy nubo onmu-
KOBBIBAIOT MAKETHI TPYO € HACAXEHHBIMHU TUIACTHHAMH, JU60 IpOH3BO-
AT ayxeHne pebep (MIaCTHH) H TPYOOK.

Hpyroii cnocob obecreyenns Hauaexanel IIOTHOCTH HACA/IKH 3aK-
JIIOYaeTCA B CeAYIONIeM: TTOC/IE HARCAKHUBANUS TUIACTHH Ha TPYGKH, BHYT-
PH MOCJeAAHUX NIPOTACKMBAETCS KOHYC, MOC/IE YeTO OHU HECKOJBKO pas-
nalTcs, UYTo U obecnedrnaeT XopoLiuii KouTakT (puc. 4.49). Hyxkuoe
PaccToaHue MeXay niaCcTHHaMH TIpH 3TOM CHOCD6€ co3gaercd ¢ moMoO-
1IBI0 3aKJaJbIBaeMbBIX MEXKIY HUMH Ha BpeMsA NMPOTACKHBaZHKWsA KOHYCa
CTIeIIHATIBHBIX IPOKIA/IOK.

Ha puc. 4.50 nokasano pacnpenesieHue TeMneparyp B Tpybke u pebpe
IIDH XOpOIeM M MAOX0OM KOHTAKTe.

Cnupanbio-pebpHCTHIE TIOBEPXHOCTH MOTYT NONYYaThes Anbo my-
TeM HABHBaHWs Ha TpyOKy JeHTHl B ropsiveM cocTosHuu (puc. 4.51),
J160 TyTeM crienranbHON HakaTku TpyOKH, B peayJibTaTe yero pebpa
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Puc. 4.49. Criocob obecrieqernust MIOTHOTO
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KOHTaKTa MeXZIy pebpamn

1 TpyOKOH ¢ mOMOLIBIO KOHYCa:
1 — WTOK MHEBMATHYECKOrO YeTpoHCTBa,

HPOTAIKHBAIOMIHI KOHYC;
2 - koHyc; 3 — pebpa; 4 — Tpybxa

, 2)
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Pxuc. 4.50. Pacnipenenenne TemnepaTypsl
HPH XOPOLIEM U MIOXOM KOHTaKTe TpyOKkH

u pebpa:

@ — IIPH ILI0XOM KOHTAKTE;
6 — UPH XOpOWUIEM KOHTAKTE

BBITAIMBAIOTCA H3 MaTepHa—
Na TpyOKH M COCTaBAAIOT C
el egrioe nenoe. Iocae-
JHHH cTIocob co3aHNs pebh-
PMCTOI NTOBEPXHOCTH HaM-
6onee cosepuIeHHbIHN.
Pa3HoBHAHOCTBIO TAKOro
THNZ CITUPATbHO-pebpucToi
MOBEPXHOCTH ABJSAIOTCS TaK
HajbBaeMble GHMeTamIHYe-
cKkye TpyOHbie nmyyKH. Y Hux
BHYTPEHHSS YacTb TPyGKH
MOXET AeJaThCad U3 MeabXu-
opa WK crienualIbHOH JaTy-
HM, & HapyXKHas (M3 KOTOpoi
BBITATHBAIOTCH pebpa) — u3
MEXH MM ATTIOMEHHA.
[TpoBonoyHo-cnupans-
Hoe opebpeHHe MONYYUIIO
LIMPOKOe pacnpocTpaHeHHe
B TeNI006GMEHHBIX anmmnapa-
Tax, HCTOJIb3YyEeMbIX B BIEKT-
POTEXHHYECKOH NpPOMEIII-
aenuocTH. Takoe opeGpeHne
CO32ETCA HABMBAHHEM H
MOCAeAYIOUIMM TIPUITAKBAHH-
€M IPOBOJIOYHOH CITHpATH Ha
Tpy6Ky. TenmoobMeHHUKH ¢
MOBEPXHOCTBIO HA OCHORBE
NPOBOJIOYHO-CTTHPATBHOLO
0pebpeHns OTINYAIOTCH Bhi-
cOKMME K03 duuueHTamu
TETUIOTIEpeIayH, HO TpedyioT
B BOJIBIIHHCTRE CAYYAER 15
CBOETO M3TOTOBJEHHS JI0pO-
rOCTOSIIMX METAJIJIOB 1 UMe-
10T 601bII0E 29POUHAMH-
4ecKO€ COMpPOTHUBIEHHE.
Kpowme Toro, 3acopsaiorcs s
MPOLIECCe IKCIITYATAIIMU 1
MAJIO IIPUTCOJTHEL TIPH BBIZE/IE-
HUH N3 BO3yXa KOH/JIEHCATa.
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B wHacrosamee Bpems
TpYOKH C NPOBOTIOYHO-CIIH~
paibHbiM opebpenuem s
TEILIDOOMEHHEKOB CHCTEM
KOHAWI[HOHMPOBAHHS BO3-
NyXa MPUMEHSIOTCS PELKO.
OHu ycTaHOB/IEHBl B BO3-
NYX0OXJaAUTENSAX THIIOB
Kn 28 - Kn 35.

C uensro ymeHbIeHHS
A3POAMHAMHYECKOTO COMPO-
THBJIeHHA TIpeaJaralTcsa
TpYGKH TIIOCKOTO H Karje-
00pasHoro cedeHus ¢ nps-
MOYTONBHBIMH TTOTIEPEYHBI- a}
mu pebpamu (puc. 4.52).

OuyeHb BaXHO TIPaBUb-

HO BrIbpaTh paccTosiHue
mexay pebpamu. OHO 10TX-
HO OBITH BO BCAKOM Cly4ae
BoabLie cyMMapHO# TOMIIH- 5
HBI TOIrPaHHYHbIX CJIOCB BO3-
AYIIHOro mOTOKa, OMBIBAIO-
iero asa cocenx pebpa.
YyuTeiBast BO3MOXKHOCTH BRI-
NMAAEHHA KOHAEHCATa U3 BO3-
JLyXa U 33COPEHMS MPOCTPAH-

cTBa Mexay pebpamu, ne Puc. 4.52. Tennoo6MenHble TOBEPXHOCTH

- -

i_

i

caelyeT peKoMeHnoBaTh Je- ¢ TpyGKaMH HEKPYTNOro CeYeHHSE:
JIaTh 3TO PACCTOSIHHE MEHb- a - nIockHe TpyBKH; 6 ~ TpyGKH
me 3—-5 Mm. KaIieo6pasHOro ceyerns

OnTuMaisHas ToIMHa
pebpa, KaK 3TO JOKA3hIBAETCS B TEOPHH TETLIOMEPEIaYH, J0KHA OBITh
epeMeHHON — y OCHOBaHuUs TOJIIE, YeM 1o kpasM. Takyiwo dopmy pebd-
P2 YAaeTcs MONYYHTD TIPH H3rOTOBIEHUH PeOPHCTHIX TPYOHOK HAKATHBIM
cnocofoM, Koraa pebpa obpa3yiotes u3 Metasia Tpyoxu. B octaipHbix
KOHCTpYKiisX pebpa fenaoTcs IockuMu TomiuHou ot 0,2 10 0,5 mMm.

B peayavrare ucenenopanuii, BeinonHeHHux B. E. Munussm, ycTa-
HOBJIEHO, YTO HaHboJiee COBepUIEHHYIO PeOPUCTYIO MOBEPXHOCTL HMe-
1T TPy6KY HeBGOIBINOTO TMAMETPA € HAKATHBIM CITHpajibHBIM Opebpe-
HHUEM, a TAaKXe BO3LYXOOXJAJUTE/M, ¥ KOTOPHIX TIJIaCTHHYATHIE pebGpa
ToMIMHON 0,2 MM ABASIOTCH OOIHMYE 115 HECKOIBKHX TPYOOK.
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Kak suaHo u3 puc. 4.51, mpy HaBMBaHHK MeTANIHYECKOH JIEHTH Ha
TpybKy 06pasyoTcs rodphl, KOTOPLIE CO3ZAIOT HEKOTOPYIO AOTMONHH-
TeNbHY IO TYPOYAH3ANHIO BO3AYLIHOTO OTOKA, YTO J0MKHO HAar0TBOPHO
CKa3bIBaThCA Ha TEIUIOOTAAYE OT BO3AyXa K peGpucroit mosepxHocTH. Ho

Tabnuuya 4.6

IpHHIMIHATbHbIE CXeMbl IBHXXEHHA BO3AYXa H BOJbI
B HOBEPXHOCTHBIX TEII00OMEHHHKAX

HanmeHnopanue Buj cxeMbl Tunbt
cXeMbl Ten1006MEeHHRKOR

O xHoxonoBOI 00304z Kanopudepsr:
TEII006Me HHIK - KOC, KOB,
K®@CO, KOBO,

.g CT/[AB

Tepekpectran

Kanopugepst:
KMC, KMB,
bosdyx CTA3010B;
CEeKITHH
nogorpesa KJ;
TemIo-
obmennuku OB;
BO3/LYXOOXAAUTENH;
BVII 16x6x2500-2,
BVII 22%x6x2500-2

Muoroxonosoit
TeTIO0OMEHHHK

Soda

ITepexpectHo-

[POTHBOTOYHAS %m@w TennoobMeniky
{npsiMOTOYHAas) |dode OBII

B X :
Mocnexosaren- fosiyx 0371y (E);JIIId,ﬂmenn
Has NepeKpecTHo-
-X0
TIPOTHBOTOYHAS (kpome 2-XONOBBIX)
{TIpAMOTOYHAST ) 8
-

{Ipumenanue. Bo Bcex MHOrOX00BBIX Ten100OMEHHHKAX TTOKA3AHO TPHHIH-
TIHAbHOE PACriONOXKEHHE XOLOB 0 BoAe. X ToUHOe KONHYeCTBO B PasnMuHEX
anmnaparax He oAMHAKORO.
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Puc. 4.53. Pacnionoxerue Tpy6ok B iiydKe TeILI00OMEHHO 110BEDXHOCTH:
@ — KOpUAOpHOoE; fi — niaxMaTHoe

rodph! YBeTHYHBAIOT a3POIHHAMHYECKoe COITPOTHBIEHHE IPOXOAY BO3-
ZyXa yepes BO31yXOoXaaJuTeNk, KpoMe Toro, e aauneiM E. E. Kapmuca,
HECKOJIBKO YXYAIIAIOT yCTIOBUS OMBIBAaHHA BO3YXOM OCHOBaHHH peep,
YTO JOJDKHO YXYAWATE Tennonepenaqy. [lostoMy penath crelHatbHO
rodbpuposannsie pebpa HelenecooOpasHo.

TpyOku B pe6pHCTOM BO3AYXOOXIAIUTENE, TAK Xe KaK U B TIafKo-
TpyOHOM, MOTYT HMeTh KODHAOPHOE H IIAXMATHOE PACIIONOXEHHe (PHC.
4.53) 10 OTHOIEHUIO K IOTOKY BO3AYyXa.

TToBepxHOCTHBIE TENNOOOMEHHUKH MOKHO TIOAPa3/ieIATh HE TOJBKO
NO THILy WX OpeOpeHHs], HO 110 IPHHSTOH CXeMe B3aUMHOTO JIBHKEHHS
XOJIOROHOCHTeNs U Bo3xyxa (Tabn. 4.6). Jlyuymeit asus ycaoBHi KOHAH-
LIMOHVDOBAHHUSA BO3LyXa CAEAYET CUHTATD NEPEKPECTHO-NPOTHBOTOYHYIO
CXEMY C HIAaXMaTHBIM pa3mellenueM Tpybok. [lo oTHOWEHKIO K ABMKY-
IEMYCS] XOJIOZOHOCHTEJO COe/MHEHe TPYOOK IPOU3BOIMTCS Pa3jiny-
HO. MoxeT 6bITh HPUHATO NAPAJJIeNbHOE Yeped Bee TPYOKU JBHXeHHEe
XOJIOZJOHOCHTENS, TOT/a pacnpeyenente nocjaeHero NpOHCXOUHT Yepe3
pacnpegenuTeabHble KOPOOKH, y KOTOPBIX HET BHYTPEHHHX IIEPErOPOIOK.
Yaie X01040HOCHTEND TPOXOAUT NOCNEAOBATENBHO YePe3 HECKOIBKO
nyukoB TpyOOK (senast HeCKOJABKO X0/10B). B aToM ciyyae pacnpegenH-
TeJlbHBEIE KOPOOKH HMeIOT Neperopoiiky (puc, 4.46), uHor/a BMecTo me-
PEropoioK MPHMEHSIIOTCS COEAMHHTEIILHBIE KallavyH.

Ha ocHoBe moBepxXHOCTHBIX BO3/yXOOX/IauTeNlell B HACTOsIee Bpe-
M5 CO3/IAI0TCA Pa3/IMYHbIEe TUIIBI MECTHEIX KOHAHIIMOHEPOB, KOTOpHe
MOryT ObITh B GosIbImeit HIM MEHbICH CTeneHH aBTOHOMHBIMH. Kpome
{IOBEPXHOCTHOTO BO3AYXOOXJIANHTENS B COCTAB MECTHOTO KOHAMIMOHE-
pa BXOMAT: KadopHdep, BEHTHIIATOP C aeKTpoaBUIaTeNieM, GUabTp ans
OMMCTKH BO3/yXa ¥ KOHTPOJIbHO-U3MepHTe IbHasA annaparypa. B cocras
KOHAMIIMOHEpA MOXeT BXOAMTh U XooauibHas (06puHO (peoHoBast)
ycraHoBka. B aTom ciiyyae IPHXOXHTCS HMETD AIEJIC € BO3AYX00XJIaiHTe-
JIEM HemoCPeJICTBEHHOTO HCIIAPEHHS.
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Puc. 4.534. Cxema ycTpoiicTBa MECTHOrO aBTOHOMEROTO KonAHIHORepa IKC-12:
1 — xommnpeccop; 2 — peyie AaBierHs; 3 — CoJeHOMAHDBIR BeHTHAD; 4 —~ QHIBTP dpeoHo-
BEHI; 5 — KOHAEHCATOP KOKYXOTPYOUHI, 6 — BONOPETYHPY WML BERTWIIL,

7 — perynsrrop Temneparypsl; 8§ — Barocophuk; 9 - Bo3AyXoOXTaTHTEND;

10 - anextpoxancpudep; 11 — BenTrasaTOp; 12 — ANEKTPO/IBHTATEND;

13 — TepMOpery IMpYWUINi BeHTHIb; 14 — DUABTP BO3AYIRBIA; 15 — KamwaH,

16 — tennooOMeHHNK; 17 ~ BuOpONOTACHAOLIAS BCTaRKA

Ha puc. 4.54 npeacrapieHa NpUHIMIHMANBHAS CXeMa MECTHOTO KOHIIH-
IMoHepa tHna 1KC-12 ¢ HoMUHANBHOH TPOU3BOAMTENBHOCTBIO O XOMORY
12 000 xxan/uac u no posxyxy 2400 »* /uac.
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§ 4.15. IIponeccn 06pabGorkv BO3AyXa B NOBEPXHOCTHBIX
BOANYXOOXAAANTENAX

B noBepXHOCTHBIX BO3RYXOOXJANUTENAX MOIYT MPOUCXOIHTD /1Ba THIIA
IPOLIECCOB OXNAKAECHUA BOSAYXA:
~ (e3 U3MEHeHMA BJIArOCOJEePKaHHs, HIH MPOLECC CYXOI0 OXJIaX-
JEHNST;
—~ € U3MEHEHHEM BJIArOCOAEPXKAHHS, HAH APOIECC MOKPOI'D OXJIaX-
AeHUA, ABJIAONIMIICH TPOLECCOM OXNaMAEHHNA U OCYUIKH.

JLisi oCyIecTBIeHHs CyXOIo OXJIaXKAEHH TEMIEPATYpa MOBEPXHO-
CTH, OMBIBAEMOH BO3YXOM, JOJUKHA OBITH He HUXKe TEMIEPaTyphl TOY-
KU pocel Bo3xyxa. Eciiu TemmepaTypa TBepIOi HOBEPXHOCTH HIKE TEM-
mepatypsl TOYKM POCHL BO3/lyXa, Hahl0/aeTcs KOH/IEHCAIMA BIIarH M3
BO3/1yXa, KOTOPHI B pe3ysikTaTe 3TOro He TOJIBKO OXJaxIaeTcs, HO H
OCYIIaeTCs.

TBepaad NOBePXHOCT BO3AYXOOXTIAAHTENS XaAPAKTEPHIYETCA TeMue-
parypoii 8 ¥ nnouanpio F. PacCMOTpHM NPOIIECC CYXOTO OXJadXAeHHs
BO3AYXa, HIPOHCXOSIIKIA B pe3y/ibTaTe TEMI00OMeHa KOHBEKIIHEH Mex-
Iy ABMXKYIIUMCS YEPE3 BOI/YXO0XTaqUTeNb BOIAYXOM U MOBEPXHOCTbIO
BO3ayxooxaaguTens. IlpumeM TemMnepaTypy MoBEPXHOCTH NOCTOSIHHOH,
YTO MosKeT HabMoAaThCA, HaMPHMeED, B TIAAKOTPYOHBIX TETLUICOOMeHHHU-
KaX HENOCPEACTBEHHOTO UCTIADEHMS, I OHA onpeendeTcs TeMuepary-
POt KMIIEHUS! XOMOAUTBHOIO aTeHTa. B 5ToM Jserko y6enuThes, ec pac-
CMOTpeTh BECh TIPOLIECC TEIUIOTIEPeaYH OT BO3AYXa K XONIOXOHOCHTENIO.
Tennopoi MOTOK OT BO3AYXd, HMEIOIIEr0 TEMNIIEPATYPY ¢, K HAPy:HOIT
NOBEPXHOCTH C TeMIepaTypoi §, MOXKHO NPEACTABUTH B BUJE

i (4.156)
R,

rae R, — CONPOTHBJIEHME TEIIOOTARYE OT BO3yXa K HAPYXHOM NOBEPX-
HOCTH,

Tor ke TemIoBoi TOTOK MOXHO BHIPa3UTh MHAYE, ECIH PACCMOTPETD
nponece Nepelayy Temla 0T HAPYAKHOH MOBEPXHOCTH Yepe3 MeTalliHye-
CKYI0 CTEHKY K BHYTPEHHEH NOBEDXHOCTH TPYOOK, a OT Hee K KHISIIEMY
XOJIOAUABHOMY areHTy € TeMIEPATypOi ¢ :

g=Buts (4.157)
R +R,

rae R — TepMuyeckoe cOMPOTHBIEHHE METAIMYECKOH CTEHKY;
R, - conpoTnpaexue TENN0OTAaYe OT BHYTPEHHEH OBEPXHOCTH TPY-
BOK K XONOANIBEHOMY ATEHTY.
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TeMmepaTypa HapyHOH NOBEPXHOCTH BO3/YXOOXJIAJNTENS ONpEfe-
asietcst u3 ypastenuit (4.156) u (4.157):

r+—R“—t,K
9 = TatRy = (4.158)
" R
1+
R, +R,
Bripaxense (4.158) MOXHO npeacTaBHTD U TaK:
tx + I_{f_+—}eﬂt
UG .
WL Sl
R,

9, (4.159)

W3 kypca Tenonepeaayu H3BECTHO, YTO Beauyukbl R u R ans pac-
CMaTpUBaeMOTO0 CJiy4yas BecbMa MajlH. B mikeHepHBIX pacyeTax MMH
MOXHO npeHefperatb ¥ MPUHAMATH AT FIAAKOTPYOHBIX BO3ZYXOOXNa-
AuTenel HenocpeACTBEHHOrO ucniapeduss 9, = ¢~ const.

Ecin anement noBepxuocTH dF ¢ TeMnepatypoit 9, oMbIBaeTCs IOTO-
KoM BoaayXxa G, xl/wac c temneparypoit t (¢ > 8 ), To aneMeHTapHoe
KOJIHYECTBO MEPEJAHHOIO NOBEPXHOCTH Tera OyZeT paBHO

dQ=e, -9, )dF, (4.160)

rae o, — Ko3ddHIHeHT Tena00TAa4H OT BO3AYXa K HapyXKHOM noBep-
XHOCTH BO3IYXOOXJIaAMTE IS, Kkan/M*4ac-zpad. Ha Takoe KOTHYeCTBO Tell-
Jla YMEMBIIUTCS TEIIO, COlepKalleecss B BO3AyXe, YTO BHI3OBET COOT-
BETCTBYIOIEE YMEHbILEHUE TEMIEPATyphl dt:

dQ=-Gcydr . (4.161)
Iipupasuas (4.160) u (4.161) 1 pasnenus nepeMeHHble, IOy YHM
dt a
- =4 _dF
(-8, G (4.162)

Boanyx B pesynbTare B3aMMOAEHCTBHA CO BCEH NOBEPXHOCTHIO BO3-
AyX0ooXJaauTe s F MI3MEHHT CBOIO TeMneparypy ot £, 1o t,. Unterpupysa
B aTHX npeaenax (4.162), valizem

lntz—ﬁH = uHF

) (4.163)
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UIH
2 Bk
2=y g Gy (4.164)
t =0y
OTciona KOHEYHast TeMIIEpaTypa BO3/yXa
.
ty =9, +@ -9,)e & (4.165)

a,F
JaHHOe BHpaXeHHe | MOCKONMbKY —— =NTU, | MOXeT OuITh 3a-

l'cp

ITHCaHO H TaK:

ty =0, + (-0, )e M (4.166)

3 paccMoTpenns 3ToH 3aBHCHMOCTH MOXKHO CAEJIATh BEIBOJ, YTO KO-
HeyHasl TeMHepaTypa OXJaXAeHHOTO BO3AyXa TeM Hibke (6JMXe K 1o-
BEPXHOCTH BO3AYXQOXJAZHUTENS), YeM COBepIlleHHee TeIIQ0OMEHHHK,
Ecmu NTU — o, To t, > 3. Tipn garrom KomyecTse 06pabaTbiBaeMoro
BO3ZyXa ¢, TeM Omxe K 9, yeM GoJble OXMaKAaeMasi IOBEPXHOCTb H
koapbuumenT Tennootaauu (o, F— o, 10 £, = 8 ). U3 3aBucumoctn
(4.166) no1y4ynM BbIpaXeHHe LIS TaK HaselBaeMoro Koadhduimenra ox-
JAXNEeHHA, KOTOPI:II';I HCHOﬂbByETCH HHOTr/1a B pacqf,"rax HOBerHOCTHHX
TemnooOMenHHKoB. OTHAB OT JIEBOH ¥ TpaBoW yacTell ypapHeHud (4.166)
t, 1 yMHOXUB ofle yacTH paBeHcTBa Ha —1, Haiizem

bty _y_ g, (4.167)
4 - ﬁn

Yem Gombine Bennuna NTU , TeM no.niee MCTIOIB3Y€TCH OXNTa/\HTeb-
Hast cnecobHocTh Teroobmennuka. Hpu NTU, —» o« (¢, —t,) > (¢{,— ),
T. e. MCIIOJIb3YETCs BCA OXJafNTeNIbHas cocoOHOCTh. JIs aeansHoro
TenaocOMeHHnKa KoadhdHIMEHT oxnaxgeHusa paseH 1.

IIponecc usMeHeHus COCTOSHMS BO3AYXa NIPH CYXOM OXJIaskK/leHHH
IO Mepe MPOXOXKIEHHS Yepe3 BO3AYXO0XAa/HTENb, UMeIonil noBep-
xHocTh F ¢ nocTosiHHO# TeMmnepaTypoii §, rpaMvecKu mpencTasiieH
Ha pHc. 4.55.

U3o6pasum nporiece Cyxoro oxnaxaenus po3ayxa a I — d guarpamme
(puc. 4.56). HauansHoe coctosnme Bodayxa 3ajaHo Touxoit A (t, I, d ),
TEeMIIEPATYPa HOBEPXHOCTH BO3LYXOOXIANMTENS 3 BhIIle TEMIEPATYPbI
TOYKH POChI BO3LyXa MM B KpaiineM ciy4ae paBHa eit (9 >t!). [pouecc

15 3ax. 390 225



Iaea 4

MIMEHEHHS COCTOSIHMA BO3AyXa u300pakaeTcsl BePTHKANLHON IPIMOMH
(d,=const), nposezesHo# yepes Touky A. KOHEYHOMY COCTOSTHMIO BO3-
ﬂyxa 6yZ[ET COOTBETCTBOBAaTh TOYKA mepeceyeHUA H30TEPMEI tz H JIUHHH
npouecca d, = const (7. B ua puc. 4.56). CocrosiHue Bo3ayxa B Touke B
MOXHO NIPEACTABIISITh KAK PE3yJIbTaT cMelensl 06pabaTHIBaeMoro Bo3-
ayxa (1. A) ¥ Bo3yXa, HAXOZAETOCST B TOHKOH IJIEHKE Y [TOBEPXHOCTH
soaayxooxnagurens (1. H). Touka B 6yzer Tem Gamxe k Touke H, yem
coBepllieHHee TennooOMeHHuK (At = ¢, — 3 = (¢,— 3,) e™V™).

Bo Bcex HaIMX paccyxAeHHAX IPEATNONAraIoch, YTO TEMIIEPATY P2 M0~
BEDXHOCTH BO3AYXOOXJIAJHTE A NOCTOSHHA U OJMHAKOBA B Pa3/IMYHEIX
TOYKAX MOBEPXHOCTH, YTO CTIPABETHBO 715 CJIyyas [AaaKOTPyOHOrO BO3-
AYXOOXJIQIUTeNS HENMOCPEeACTBEHHOTO Henaperns. Ecan ana oxnaxae-
HHA HCOOAB3YETCST XOTIOMHAS BOMa, TeMIepaTypa KOTopoil MeHdeTcs ot
t,, o t,_,byner usmensaToes n 3. Kpome Toro, 3 Moxer GbITh He oauHa-
KOBOH 10 IJIONAAH TOBEPXHOCTH BO3xyXooxaaaurens. Tak, HanpnMep, B
pefpUCTEIX TEIIOOGMERHUKAX TEMUEPATYpa NOBEPXHOCTI pedep Bhlille
TEMIIEPATYPbI HeopebpPEeHHO#H YacT TPYOOK, a 10 IOBEPXHOCTH pedpa TeM-
TepaTypa pacTeT oT OCHOBaHHSA K KPOMKe pedpa.

3aMeTHM, YTO AaXe B BO3XYX00XTAANTeNAX HETIOCPEACTBEHHOTO UC-
HapeHus1, HO He IMaKOTPYOHLIX, a peOpUCTHIX, BETHYMHA 3 HE ABJIAETCA
NOCTOSHHOMN MO Beel MIIOMany.

Iockonbky nng peOpUCTHIX TEMIOOOMEHHHKOB Helb3sd MDHHHMATD
R + R = 0 (xpoMe Toro, 3Ta BeJTHYMHA Pa3IuVHA /LIS Pa3HBIX YacTei Ha-
PYXHOM MOBEPXHOCTH ), TO Ha OCHOBaHIH GopMyJbl (4.158) caexyer, uto
8 U3MEHAETCA MO TJIOWAAM BO3LYX00XAaIHTEJIS BMECTE € TeMIepaTypoi
Bosayxa. Iloatomy puc. 4.57, rpaduveckn naobpaxaonmit npouecc H3-
MEHEHHUS COCTOSHUS BO3/YXa IIPH NPOXOXKAEHUH €r0 Yepe3 peOpHCTHI

BO3ZYX0OXNAAHTEAb HENOC-

PEACTBEHHOTO HCTIapenHs, Oy-
) A€T OT/IMYATHCA OT PaHee pac-
CMOTDEHHOTO pHc. 4.55.

YyeT Bcex aTHX HOTOIHH-
TeJBHBIX OOCTOSATENLCTE HE

- 8) oo t  pnuser Ha xapakTep npouecca
3 . th  H3MEHEHHs COCTOSIHHS BO3LY-
2 {/  XaTIpH CyXOM OXJNaX/IeHHH Ha
ero uzobpaxenne Ha - d qna-

F rpamme.

MoxHo paccmaTpuBaTh
Puc. 4.55. VaMenenne cocTodnnd Bozayxa TOYKY KOHEYHOTO COCTOSTHHA
DU CYXOM OXTXKACHUH B TEIIOOOMEHHHKE — BO3XYXA KAK Pe3yJIbTaT MHOTO-
C MOCTOAHHOW TeMuepaTypoii OBEPXHOCTH  KkpaTHOTrO CMeleHHs obpaba-
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THIBAEMOI'Q BO34yXa H BO3/YyXa H3 TOHKHX IUIEHOK, OKPYKalOIMX Y4acTKH
TNOBEPXHOCTH C Pas3/IMIHON TeMnepaTypoi. OaHako Bce 3TH POLIECCH cMe-
1IeHUS TPOMCXONAT 10 JIMHUK d = const, ¥ MO3TOMY MOMXHO BMECTO pas-

JIAYHEIX TEMIEPATYD TIOBEPX-
HOCTH IPHHHMATE €€ CPENHION
remneparypy & (pHc. 4.58).

Bonee cnoxupM sBnsieTcs
1IPOLECC MOKPOTO OXJIAKAEHUS
BO3/lyXa, IIPH KOTOPOM M3 BO3-
IyXa BBLIENdeTcs YacTh BOUS-
HOTO I1apa B BHAE KOHJeHcaTa.

Buavyane paccMoTpum
ciyyaH, Koraa Temnoepartypa
Hapy»KHOH HOBEPXHOCTH BO3-
AyxXooxnaaurens & nocTosu-
Ha ¥ OHWHAKOBa 1O BCeH Mo-
BEPXHOCTH,

Ecmn 8, mixe Temneparypsl
TOYKH POCH 00padaTLBaeMoro
Bo3ayxa (¢; Ha puc. 4.59), To u3
YACTHYEK OXJIKAEMOTO BOILY -
Xa, COMPHKACAIOUTHXCS ¢ HOBEP-
XHOCTBIO, BBIZIEJIACTCS KOHJIEH-
€aT, a BO3/lyX B TOHKOH IUIEHKe
¥ NOBEPXHOCTH [PHXOQUT B CO-
CTOsIHMe HacblleHHs. Bo3gyx
U3 TOHKOH IUIEHKH, CMellHBa-
ACh C OCTAIbHOM Maccolt obpa-
GaTEIBAEMOrO BO3JYXa, ONpEIe-
JISieT HApaBieHHe TPOLEcca
M3MEHEHVSI COCTOSIHHS BO3AyXa
(o1 1. A 210 1. H). Koneunoe co-
CTOSTHHE BO3/IyXa, KaK H Ipex-
e, OTIpeZeNAeTcs nepeceye-
HHEM H30TepMBbI £, ¢ InHuel AH
(1. B Ha puc. 4.59). Kak uaum
H3 pHc. 4.59, 1pu MOKpOM TIpo-
Llecce BCE MapaMeTpbl BO3AYXa
TIpeTepreBalyT HIMEHEHUS B OT-
JIMYHE OT CYXOro OXMaKACHHS,
KOIZIa BJIaroco/epXaHHe 0cTa-
€TCS1 MIOCTOSTHHBIM.

1|t
At,d,4)
(tlf .9") g MUs
g
t, \ s ft,, d,,!,}/
Ui \i 2 /
t
0
<«

Puc. 4.56. Uaobpaxenue na [ — d
AnarpaMMe MPOIECCa CYXOT0 OXIAKIEHHs
BU3/lyXa B TeinoolMeHHHKe ¢ IFOCTOHHOMR

TeMIepaTypoi NOBEPXHOCTH

%QW%

te

Puc. 4.37. MaMeHenHe cocTOSHHA BO3AyXa

NDH CYXOM OXTKAHHN BO3/IyXa
B peGPUCTOM TEIIo0BMEHHIKe
HENOCPEACTBEHHOTO MCHAPEHHSA:

K - Temmneparypa kpoMku pebep;

T — teMnepatypa HeopeGpesHbiX YacTei
Tpy6ok; H — cpenusis TeMuepaTypa peGpicToi

NOBEPXHOCTH
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Puc. 4.58. Uao6paxenne Ha [ — d
AMATrpaMMe Mpolecca CyXoro Oxmaxie-
HUS BO3gyxa B pebpucToM TennoobMen-

HHUKE HENMOCPeACTBEHHOTO HCNAPEHHUA

L 8.4 i
A

g h

Puc. 4.59. Uaobpaxenne nal — d

AMarpaMMe TIPOIECCa OXMAKACHHUS

Bo3/lyXa ¢ BbllIafleHHeM KOH/eHCATa
(MOKpOro oxnaxaenns)

228

lIpousseneM mocTpoeHue
Tpollecca N3MEHEHHS COCTOSTHHS
BO3AyXa 1PH MPOXOXAECHHH €10
yepes peGPUCTBII BO3AYX00XIa-
AHTENb, Y KOTOPOTO TEMIEPATy-
Pa PasHBIX y4ACTKOB MOBEPXHOC-
TH pas/iMiHa H, KPOME TOrIO,
U3MEHSIETCS B COOTBETCTBUM C 3a-
ucumocTsio (4.158), kak 3To no-
ka3aHo Ha pHc. 4.60.

HMonycTuM, 4yTo B HAYAILHON
30He HOBEPXHOCTH HDBH)’XOOX'
naaurensi (3ona F,) Temnepary-
pPa Bcex yuyacTKOB peGpHCTHIX
pyboxk (3, , 4, , 8,,) BE1LE Tem-
neparyphbi ToYK# pocht opaba-
THIBAEMOrO BO3jlyXa U JIHIIb B
KOHI(€ 30HHI A0 TEMIIEPATYPHI
TOYKH POCH CHIDKAeTCsT TeMile-
patypa HeopeOpeHHOH 4yacTH
Tpy6ok. B 3TO# 30H€ MOBEPXHO-
CTH BO3yXOOXJIafIUTeNs] CHAYa-
Na HabJIIOAAETCs! CYX0e OXJIAXIe-
HHE BO3/lyXa — COOTBETCTBYIOUIMH
mpolecc H3MeHeHHs ero cocTtos-
Hus1 uaolpaxkaercs ua I — d ana-
rpamMMme (puc. 4.61) npamoit 1u-
uneii AB, (d = const). 3atem
H2YMHAeTCs KOHAEHCAIHA Ha
HeopeOpeHHO yacTu TpyOoK u
Ha YacTH NOBePXHOCTU pebep.
Jlvmp na yyacTkax, Ipueraio-
IIHUX K KpoMKam pedep, KOHUeH-
caiuy He Gyzer. Takum obpasom,
JAHHYIO 30HY MOBEPXHOCTH BO3-
Ayxooxyanurens (3oHa F,) MOx-
HO Ha3BaTh 30HOH YacTHYHOH
kouaencauuH, [Iponecc namene-
HUS COCTOSHHMSA o6pabarbiBaeMo-
I'o BO3/41yXa HPpH IIPOXOXKINECHHH
aonbi F, cneayer paccMaTpHBaTh
KaK IIPOIlecC CMeIeHHs BO3ay-
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xa cocToaHus B ; € BO3IyXOM M3 TOHKHX IIJIEHOK, TOKPBIBAIOIIHX YYACTKHA
IIOBEPXHOCTH C p&&!IH‘IHOﬁ TEMﬂepaT}’pOf{, B TOM YHCJIE U TaKHe, rlie mpo-
HCXOaUT KoHxeHcalus. B koHie 3oHb! CpeAnsAs TeMIlepaTypa BO3AyXa B

TOHKOW MJIEHKe Yy OBEPXHOCTH PaBHa §, ,,, 4 COCTOSIHUE XapaKTepuayeTcs

NOJHEM HacellleHHeM. I1po-
[EeCC H3MEHEHHS COCTOSAHUA
BO3/1yXa B KOH1le 30Hb! F, H306-
paxaetcs Ha I — d auarpamme
npsiMoi skkMei B B,

Cienyonast 4acTs noBepx-
HOCTH BO3ayxooxnaaurens F,
SIBJISIETCST 30HOH CTJIOUIHON
KOHZeHcalMy. B KoHIE 30HEBL
nponecc “3MeHEHUs COCTOSA-
HHS BO3ZYXa NPEACTABIISET CO-
60l mponece CMElEeHUs HACKL-
INEHHOTO BO3JAyXa C TeMIile-
parypoit 3, (1. Hual - d -
arpaMme) H BO3/1y Xa COCTOS HUS
B,. Koneunoe coctosnue Bo3-
Zlyxa onpegenseTcs TOYKoH B.

Ecnu 681 MBI paccMmarph-
BaJIH [aHHEIA MPOLECC KAK
HENpepHBHEH, YTO dakTH-
YECKH M HMEET MeCTO, U [po-
H3BOAUIIH TOCTPOEHHSL JJIsI
6eCcKOHEYHO MaJIbIX YYaCTKOB
[IOBEPXHOCTH, TO JIOMaHas
nunuus AB B,BH npesparu-
nach Obl B IUIABHYIO KPHBYIO,
AHAJIOTHYHYIO TOH, KOTOpas
HAaMH CTPOMJIACE I KOHTaK-
THBIX aNNAPATOB C IPOTHBOTO-
KOM BO3xyxa M Bogbl. Bosuu-
KAeT BOTPOC: KAKO# NpsIMoi
JIHHAEH JaMEeHHTh KPHBYIO?
Ecan npeanonoxuth, 4yTo
pacueTHOH Temnepatypoii mo-
BEPXHOCTH ABJfAeTcA 4, TO
nuuuei mpouecca Oyzet AH,
a TOYKOH KOHEYHOTO COCTOSA-
HHS BO3/yXa — TOYKa B'.

L,

=

b

t

KoY
]
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=
i
B
-

: / 11
ty, %Etﬁ,’:
h b4

<
5

Puc. 4.60. Hamenenue cocToguus Bo3ayxa
TPH MOKPOM OXJIaIEHHH
B pebpHCTOM TelnoobMeHHHKE

Puc. 4.61. Vaobpaxenue na I — d
AMarpaMme Ipogecca MOKpOro
OXJiaX/IeHHs BO3/lyXa B peGpHCTOM
TenI006MeHHHKE
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Ecnu 3a pacuerdHyw OpHHATE CPEAHION TEMIEpaTtypy
_ 9, +90,,
H.Cp 9 ’
1 TOYKA KOHEYHOTO COCTOSTHUS BO3/lyXa Oy et JiexaTh Ha 3To npsAMoit.
Ilepsoe mpexnooxeHHe AAET Pe3yAbTATH HECKOJBKO Jy4llle AeicTBH-
TeJIbHBIX, IIPH BTOPOM HPEANOIOKEHHH Pe3yIbTaThl MoJyYaI0TCs XyKe.
OcnoprBasiCh Ha ONBITHHEIX JIAHHHX, MOXHO ONpele/siTh KOHEUHOe
COCTOSIHME BO3AYyXa B 3ABHCHMOCTH OT TeMIIepaTyps TOUKH DOCHL BO3-
ZIYXa B KOHEWHOM COCTOSTHHH (puc. 4.61):

9 TO nunuedl Tnponecca okaxercs AH

1=ty +AL . (4.168)

Benmuunna At 3aBHCHT OT UPHHATOH CXeMBl ABUXeHHA XOJI0ZCHOCH-
TeJis ¥ Bo3xyxa H Konebrercst B npegenax 1-3 °C.

Bonee TouHoe onpe/esieHHE TAPAMETPOB BO3/(yXa B KOHEYHOM COCTO-
AHAM B 3aBUCHMOCTH OT TEMHEPATYphbl XOJNOZOHOCHTEST MOXET 6BITB
NpOU3Be/IeHO € NMPHBJIeYeHHEM pacdeTHEIX (hopMyJI, NDHBEAEHHDIX B CJle-
AyiouieM naparpage.

Kak Bugnm, oTHocuTeIbHAs BAAKHOCTE BO3AYXa, YXOAIIIETO H3 BO3-
AYXOOXNafiuTeNs, BCer/ja HECKOILKO MeHbllie 1, T. e. BO3gyx He jocTHTaer
HOJHOTO HACBIMEHH A, Jlutis AU UACAEBbHOI0 BO3AYX00XIAANUTeNA, ¥ KO-
TOpOTC KO3(h(PHITHEHT OXITax-
JeHHA paBeH 1, KOHeYHas OTHO-
cHTe IbHAs BJIAXHOCTE BO3ZYXA
pasua 1. Ognako Npu HEKOTO-
PLIX COYETAHHUAX MApPaMEeTpPOB
06pabaTeiBaeMOro BO3AyXa H
TEMIIEPATYPBI XONOLOHOCHUTENA
BO3AYX B KOHeYHOM COCTOAHHH
MOMXKET UMeTh @ = 1.

Ecnu, kak 310 mokasano Ha
puc. 4.62, Boazyx HavanpHOTO
coctositus (T. A) MpoxonwuT ue-
pe3 BO3IYXOOX/IadUTeNb, ¥ KO-
TOpOro TeMIepaTypa Hapy KHOH

d HOBEPXHOCTH &, TO KOHEUHOE
COCTOSTHHE BO3/1yXa CKOpee Bee-

I'0 SIBJSIETCA HACHIUIEHHBIM, a

Puc. 4.62. Usobpaxenue na [ ~ d ToykKa B, ero onpezensomas,
/Imarpamme Npatiecca MOKpOro HaxomuTcs nesee B . Mecro-
OXJaXaeHHA ¢ KOHAeHCAllNEH BOASTHOTO HaxOX/JeHHe TOYKH B MEXITY
napa B o6neMe 06pabaTLIBa€MOTO Bo3nyXa Touyxamu H u Bnm CBU/IETE b~
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CTBYET O BbIAeJeHHH KOHIEHCATA He TOAbKO B TOHKOH [JIEHKe Y BO3AYX0-
OXJIATUTEIbHON MOBEPXHOCTH, HO H B 00beMe NpoXoAsuleli yepes BO3y-
XOOXJIaIHTeIb MACCHI BO3/TyXa. Bhixoasuii H3 BO31yX00X.TaTHTENS BO3-
IyX B 3TOM CJIyuac COAEPKHT MeTbyaiiiine KaleJIbKH BO/Ibl, KOTOPEIE 3aTeM
MCTApPAIOTCS B MOMEIIEHHH H CHIDKAIOT OCyUIaioniee feiicTBHe BO3IYXO0-
OXT2IUTeIbHOH YCTaHOBKH.

Bripensionmiicst #3 o6pabaThiBaeMOro BO3AyXa B Pe3ysTaTe MOKPBIX
NPOLECCOB KOHAEHCAT A0/IKeH OECHpensiTCTBeHHO CTeKaTh ¢ NOBEPXHOCTH
pebep. /15 cbopa 1 noc/ey10mero ynaneHns KOHIEHCATa B BO3YX00XJIa-
JHTENSAX NPeyCMATPHBACTCS NMOANOH.

Ecsin BHyTpH TPYGOK IIHPKYIHPYET XOJI0A0HOCHTENE ¢ OTPHIATE Th-
HOH TeMNepaTypoi HIH ec/Ii TEMITEPATyPa HCITapeHHS XJTafaTeHTa HIKe
HYJIs, BO3MOXHO 3aMep3aHHe KOHJEHCATa H obpa3oBanHe HA ITOBepX-
HOCTH peOpHCTIX TPYGOK Tak HaswBaeMO# «cHeroso my6wi». [locre-
JIHS151 3AMETHO yBE/IHYHBAET adPOJIHHAMHYECKOE CONPOTHBJIEHHE H YXy/I-
waer Tensonepenayy. CHeroByio my6y HeoOX0IHMO MepHOIHIECKH
YAAIATh, 4TO 0OBIMHO Ae/laeTcd OyTeM NPeKpameHHS Mogadyd XoJo-
JOHOCHTEIS.

§ 4.16. PacueTHbIe 3aBHCHMOCTH 151 TOBEPXHOCTHBIX
BO3AYyXOOXJaanTeNei

Paccmatpusas puc. 4.59 1 4.61, MOXHO cieIaTh 3aKJII0MEH e, YTO CONPO-
BOXAIOWMHACH OCYLIKOH NPOIECC H3MEHEHHMHA COCTUAHHSA BO3AYyXa npH
OXJIAKACHHH B NMOBEPXHOCTHBIX BO3AYXO0O0XJaJHTECAAX COBCPIIEHHO
AHAJIOTHYEH TaKoMy e B KOHTAKTHBIX anmnapartax. Iloatomy Bce momy-
YeHHBIE /1J1sl KOHTAKTHBIX allllapaToB NMPeACTABJIeHHS OCTAIOTCS ClIpase-
JIMBBIMH M JI/IH TIOBEPXHOCTHBIX BO3/yX00XJIafUTe el

Tak e KaKk M paHee, BBe/IeM NOHATHe 00 HaeaTbHOM IIPOLECCE, B Ka-
YeCcTBe KOTOpOTo Oy/ieM NOHHMATD JIHHUIO Ha | — d guarpamme, coeuHsi-
IOHIYI0 TOYKY Ha4aldbHOrO COCTOSHHS BO3AYXa C TOYKOH, JexkKaniei Ha
KpuBOH @ = 1 ¥ UMeIOMEH TeMIIepaTypy HaPyKHOH TeNIOBOCIIPHHMMA-
1011eH OBEPXHOCTH (3/1eCh NOHATHE ob HleansHOM NPollecce MOXKHO 3a-
MEHHTD MOHATHEM 00 HACAIBHOM BO3/1yX00XJIAZMTENE ).

B nosepxnocTHHX BO3AYXOOX/IaguTeAAX B clAy4ae oXJaXaeHHA H
OCYUIKH TaKXe [TPOUCXOAAT OJIHOBPEMEHHO TPOIECCH TEIIo- H Macco-
ofMeHa, KOTOpbie, B CHITY Clie/iattoro B § 4.3 3akmouenus, copeplleHHO
aHanornumes, [l HHX, KaK M /IS NPOLECCOB B KOHTAKTHBIX annaparax,
crpaBeTMBO oTHOUIeH#e JInlonca.

Haxkownen, npu o6paboTKe BO3yxa B HOBEPXHOCTHBIX BO3yX00X./1a-
IuTesIsAX HabMIOAAETCA CABUT Npollecca OXJAAKIEHUA H OCYUIKH B CTO-
POHY yBJIaXHEHHA, KOTOPbIH [TPOHCXOAUT H3-32 TAKOTO 3Ke DasfBOeHHA
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MOBEPXHOCTH, YTO H B KOHTAKTHHIX anmnaparax. CJ'IE,H,OBBTEJ[}JHO, s
TNIOBEPXHOCTHBIX BO3AYyXO0OXJIaauTesleil MOTyT OGHTE CO31aHBI METOIB!
pacueTa, Ho06HbIE TeM, KOTOPbie ObUIM PAcCMOTPEHbI IPH M3YYeHHU
KOHTaKTHBIX allllapaToB. PaSHnua 3aKJI4YaeTCH B TOM, 4UTO JJIA KOHTaK-
THRIX @llapaTos PoLEeccoM MepeHoca Teria ABJAeTCs TellJI0oTAa4a oT
BO37yXa K IOBEPXHOCTH BOAAHOHN IIEHKH. B MOBEPXHOCTHBIX BO3.Y-
X0OXJIaIHTENAX 3TOT POIECC COCTaBaseT yacThb Oolee obiero mpolec-
ca Tema006MeHa MeXKAY BO3IYXOM H XOJNOJOHOCHTEIEM, T. €. YacTh Tell-
nonepegaui. I1o3TOMYy Ha NpakTHKE HIMPOKO MCIOAB3YIOTCS METOBI
pacyeTa, OCHOBAHHKE Ha HMCIOAb30BaHKHK K03(dHIUKEHTOB TellIole-
penavH.

BaxHneiinelt 3ana4eii pacyeTa MOBepXHOCTHBIX BO3YX0CXIAIHTENEH,
BO3HHKAIONIEH IPH NPOEKTHPOBAHUH CHCTEM KOHIHIIHOHHPOBAHHS BO3-
[IyXa, ABJISETCA ONpe/Ie/ieHUE BeJIHUHHBI HX BO3AYX00XTAINTEIbHOMA 10~
BepxHocTH. Eclin BeIGOp THIIA BO3AYXOOXTAIHTENS H BHIA XOJOLOHO-
CHTEJISI NPOH3BEACH 3apaHee, TO TTOBEPXHOCTh BO3AYXOOXHaldHTenA
MOXXHO HaiT# 1o 06HYHOI dopmyie

Fe_9 (4.169)
KAL

p

rae (Q — KOJMYECTEO TeMNJia, OTBOAMMOE H3 BO3[YyXa B MOBEPXHOCT-
HOM BO3IyXOOXTa[lHTeNe B eHHHIY BPEMEHH, KKAL/ 4ac;

Af — pacueTHast Pa3HOCTD TeMITepaTyp BO3/yXa H XosonoHocHTens, °C;

K - koappuiient relmnonepeaayd MeXXmy BO3AyXOM H XOJI0A0HOCH-
Te/IeM, KKa/M*-uac-zpao.

Tp# nenoab3osanuu 3706 (HOpMYIH st pacdeTa NOBEPXHOCTHHIX
BO3AYXO0OXTaAHTeNeH IPHXOHTCH BCTPEYATHCA C PAIOM TPYAHOCTEI,
O6BACHAIOMHKXCA TIABHBIM 06Pa30M TeM, YTO BeJHYHHA BXOASIEETO B
dbopmyay koadduumenTa TenAonepeiaul B 3HAYHTENBHOH CTelleHH CBS-
3aHa ¢ HCKOMOH MOBEPXHOCTHIO BO3AyXooxnaurens F. Ecrectsento, uro
HauOOMblIke PACYETHBIE TPYAHOCTH BO3HHKAIOT B C/Iy4ae peGpHCTHIX Io-
BEPXHOCTEH, 111 KOTOPHIX 3aBHCHMOCTD K OT psfla XapakTepHCTHK TI0-
BEPXHOCTH BO3AYyX00XAanuTess F 1ocTaTouHo CI0XKHas.

Pacemotpum Bxozsme B dopmyay (4.169) sennunnn. Konuvecrso
Tensia ( onpenessteTCA IPOCTO, €C/IH H3BECTHRI Macca (H/IH BeC) OXJax-
AaeMOoTo B Yac Bo3ayxa G (pacxoj Bo3jyXa) H TapaMeTPRI €10 j10 U ITocJe
oxnaxmenus I u I

Q=G.(I-1). (4.170)

JameTuMm, 4To He Bee Temslo  MepefaeTca XOJIOIOHOCHTENIO; YacTh
€ro BMecTe ¢ 06pa30BaBIIMMCH KOH/ICHCATOM Y/IAJISIETCH M3 BO3YX00X-

232



IIpoyeccol u annapamm xonduuonuposanus 6030yxa

di-d,
1000
KOCTb KOH/IeHCaTa; ¢, =1; § — TemmepaTypa HapyKHO# IOBEPXHOCTH BO3-
AYXOOXJaMTeNs). YuuThiBast, 4TO BeJHunHa AQ Masa H HJET B 3alac,

€10 MOJKHO TIpeHe6peys.

NafuTesIs. JTa YacTh Telia paBHa AQ = B, ¢, (1€ ¢, — TenoeM-

B KkauecTse pacueTHOM Pa3HOCTH TEMIEPATYP BO3AYXa H XOJIOLOHO-
cutens At cliefiyeT HCIIOIb30BATh CPeAHEI0rapHMMHYECKYIO Pa3HOCTD
B COOTBETCTBHH CO CXEMOH
B3aHMHOI'0 IBHXeHHA 06Me-

HUBAIOHIMXCS TEIIOM Cpef. Lace ™ b
Kak i3secTHo, 1115 epexpe- ks

CTHOTO TOKa U Gomee ciox- {0 N
\\\ \

N

HBIX CXeM IBHKEHUA BO3IyXa \
M XO0JIOLOHOCHTEId Heob-
X0AMMO 6paTh CpejiHeora- _L

puMHYECKYIO Pa3HOCTD IS
IIPOTHBOTOKA U BHOCHTBH

MoNpaBKy COIJIACHO CXeMe
IBIKEHHA. JTa Monpaska %

\

L~
S — 1
./"//
pmpent DU I N e
A

onpene/IseTcs 1Mo rpadHKaM,
COZepXKAIMMCH B JTI060M
CITpaBOYHHKE H B yueOHHKAX
Mo Terionepenaye. B npakti-

|

5

YeCKHX pacvyeTax BO3AyXO- [ .."_'{'_
OXJIATRTENEH MOKHO HCIIOMb- £~ baen
30Barh rpaduk, mpeacras-
JleHHBII Ha puc. 4.63. Puc. 4.63. ITorparka

Bo MHOFMX CTyuasix pac- K CpeJHeNoTapiMHIecKoil pa3HOCTH

TEMIEPATYD AN CXEM C TepeKPecTHbIM

YeTa BO3AYX0OXJagiuTelel
ABUKEHHEM BO3AYXa H XOMNOQ0HOCHTEA

BMeCTO CcpegHeaorapudMH-
YeCKOH MOXKeT OBITh ¢ 10CTa-
TOYHOH TS IPAKTHKH CTeTie-
HBIO TOMHOCTH NPHHATA cpefHeapH@MeTHUECKas PasHOCTDb TeMIepaTyp
BO3/TyXa  xoJofioHocHTens. Ecii 0603naunTh yepes Af, Goblilyio, a Yepes
Af, MeHBINYIO Pa3HOCTb TEMITEPATYP BO3/(yXa M XOJIOIOHOCHTEIsE H MOy~

MP AtM o
YUTb 3aBHCHMOCTH T f Fry AnA cpefHesnorapHMIieckoil (AL )
6 6

H cpefHeapuMeTHYECKOH (Atm) pasHOCTeH, TO OKAXETCA, YUTO IPH
At, / At > 0,4 pashuna Mexaty AL 1 AL He TIPEBBILIAET 5%, @ TO LOMYCTH-
MO B HHKEHEPHBIX pacueTax.
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B cayyae At /At, < 0,4 B pacyere Heo6X0HMO HCIIOIB30BATH CPEA-
hejorapihMHYECKYI0 PasHOCTE, KOTOPYIO JIETKO HAHTH 10 cpefiHeapHd-
METHYECKOMH Pa3HOCTH C NOMOLIBIO TpadHKa, TPHBEAEHHOTO Ha pHC. 4.64.

Koaddumment rernonepeaun K npoie Bcero onpeaensieTcs s Iaz-
kux Tpy6. Kak 3BecTHO, Ko/Ii4ecTBo Tenvia, NepeiaBaeMoe B 1 yac Bo3my-
XOM XOJIOICHOCHTEIO YePe3 Pas/eAoILyI0 TBEPAYIO CTEHKY TpyOb! Ailh-
HOH 1 M ¢ BHYTPEHHHM d H HADYXHBIM d, THAMETPOM, PABHO

_ C-t,)n 4171
T +—1 lnfii+ - i
ad, 2. d, o,d,

ITO KOJIHYECTBO TelJa MOXHO oTHecTH K 1 M IUIomais HapyKHOMH
NoBepXHOCTH TPYOBI, 115 uero Buipaxkenue (4.171) crenyer noneauTs
Ha nd . YTobbi HalTH KO3 hHUHEHT TelIoNepesaut B Kkal/ M -uac-2pad,
I0JIyYeHHOE BhIPaXKeHHE HY)KHO Pa3lle/IHTh eme Ha t — [, ocJIe 4ero

1
- . 4172
o 1.4 +—d“ In—d" +#1 ( )
a, d, 2o d, a,

HOCKOJ’I])Ky B BO3AVXO0OXJAJHTENAX NIPHMEHAKTCA TCHKOCTEHHEBIE

TpybkH, 3uauenne d, 6ansko x d, aln d, /d 6ausko K HymO 1 cpex-
HHM CJIaraeMbiM B 3HaMeHaTe-
Je (4.172) Bceraa MoXHO mpe-
Hebpeyb.
. Ilpu onpeftenennu KoaddH-
] IHEHTA TEIVIOOTAAYH OT BHYT-
W peHHeil IOBEPXHOCTH K XOMOI0-
HOCHTen0 (0,) HeobxoauMo
pas/iMyath ABa CAyyas:

/ a) BHyTPH Tpy6OK ABHXKeT-
/ Csl XOJOMOHOCHTEb, HEe H3Me-
HAIOWHI CBOEro arperaTHoro
cocToAHHA (BOJa, paccon);

P i 6) B Tpybrax ABHXKETCH KH-
7 DSANIHIA XONOMHABHEIH aTeHT.

Puc. 4.64. 3aBuciumocTs Mexay B nepsom cyyae 11s onpe-

cpennenorapHdMuecKol AeNeHHs O CAYXHT XOPOoLLo

W cpegHeapugmeTHYeCKoil pasHocTamy — H3BECTHAA H3 Kypca Ternaome-
TEMHEPATYPh penays GopMya

|t!.

-

B9 8838
N

2
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Nu = 0,023Re®*Pr4, (4.173)

W3 aToit hopMyIBl [TOCTAHOBKON 3HauYeHHMH (HDH3HYECKHX KOHCTAHT
XOJOJOHOCHTEJIA HETPYAHO TOJAyYHTb BeMYHHY O, B 3aBHCHMOCTH OT
CKOPOCTH XOJIOZIOHOCHTEJIS W, H Onpeie/IAIomero pasmepa, KaKOBbIM sB-
AseTcd BHYTPeHHHH auametp TpyGkH. Eciii XoM040HOCHTEIeM CIYKHT
BOja NpH Temnepatype nopsaka 10 °C, sHauenne o, MoxXer BuITh Onpe-
Je/IeHo Mo hopMyie

wﬂ.ﬂ
0, =1400—2- (4.174)
B

Heobxonumo 3aMeTHTh, uTo dopmyia (4.173) cripaBennusa /i LJIHH-
upix Tpy6 (I/d, 2 50) u passuroro TypOyNeHTHOro ABHXKeHHH
(Re = 10 000). B nannom ciiyyae NPHXOAMTCA MMETH AE/I0 C HAYANBHBIM
yuactkom (//d < 50). Tem He Menee npuMenenue dhopmy (4.173) u (4.174)
BIOJIHE JIONYCTHMO, ec/TH HalmoaaeTcs passutoe TypOyIeHTHOE TIBHIKEHHE.

EcrecrpenHo, uTo onpeeienne KoahHIHEHTa TEIIOOTAAYH OT BHYT-
peHHell MOBEPXHOCTH K XOJOJCHOCHTEMIO IPOU3BOAHTCS OIMHAKCBO A
TAAKHX W pebpucThix Tpy6Gok. Pasunna 3akmovaetcs B BLIOOpe BeiH-
HBI CKOpOCTH. [I1s1 rIaKuX TpyOOK CKOPOCTh XOJOIOHOCHTENA A0JXKHA
GbiTh BecbMa HeBOMBIIOM, TaK Kak II0Iajk BHYTPEHHEH # HAPYKHO#M Mo
BEPXHOCTH NPAKTHYECKH OJIHHAKOBHI, a KoadHuHeHT TeNIooTauH 0T BO3-
JyXa K HapyXKHOH [OBEPXHOCTH OTHOCHTENEHO Mas. [loatomy Bemmamiia
TEILIOBOrO [TOTOKA, OCTYAIOIETO OT HAPYXKHO# TOBEPXHOCTH K BHYTPEH-
Heli, orpaHHyeHa.

B pebpHCTHIX BO3LYXO00XIATHTENAX HapyXKHasl [OBEPXHOCThL PA3BH-
BaeTcs GUeHb CHABHO W COOTBETCTBEHHO € 9THM PAacTeT BejJIHYHHA TEo-
BOTO TTO0TOKA, XOTA Koa(pHHeHT TENA00TIaYH HECKOJIBKO MEHBIIE, YeM
IJ18 THanKHx Tpyo.

PexoMeHIyI0TCA ClIeIYIONHe CKOPOCTH XOJIO/IOHOCHTEA: B CITYVYac T1aj-
Kux Tpy6 — He bonee 0,3 m/cex; B c1ydae opebpeHHbBIX OBepPXHOCTER — OT
0,5 10 1,5 A/ cex B 3aBHCHMOCTH OT CTelleH# Opebpenus..

3Hauenne Ko3(pbHIHEHTa TENJIOOTAAYH IPH KHIIEHHU XOJI0AHIbHO-
IO areHTa 3aBMCHT OT BH/Ia XOJIOJHJIBHOTO areHTa, TeMIEPaTyphbl €r0 K-
TIeHHS], BeJIHYHHBI YIe/IbHOH TEIJIOBOH HAarpy3KH, OTHECEHHOH K BHYT-
PEHHEH MOBEPXHOCTH TPYOKH, H OT BECOBOH CKOPOCTH XOJNO[CHOCHTE/IS
B TpyOxax.

Jns rpynns HanGosee pacIpocTpaHeHHbIX (PPEOHOB MOXKHO NOTb3C-
BAThCS 3MOHPHYECKOH dopMyJIoH, npentoxennoit C. H. BornanossiM:

0,6,~0,2
_q;G'
a, = K¢

= (4.175)

?
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HJIK

a, =095¢% (%] R g (4.176)

Tie ¢ — YAensHEIA TellJIOBO [IOTOK, KKaA/M*-4ac;

G — pacxo,] XoJXoaHabHOro arenTa, kI'/uac;,

Y% — BecoBast CKOPOCTh areHTa, kI /m>cex;

d — mmametp TpyOHI, M;

K, - xoabdunuent, yunrnisalomuii csoiicTsa HpeoHOB.

KoatdmimenTs TenTooTaaun ot Bosayxa K riagkoi Tpybe o, ompe-
JEJISTIOTCS ¢ TOMOIIBIO A0CTATOYHO HAZIEKHBIX 0000IEHHEIX aaBucuMo—
cTel, clpaBefHBLX IPH NONepeYHOM 06TeKaHHH OXHHOYHON [HUIHHA-
pHYECKOH TPYOH:

Nu = cRe”, (4.177)

TZIe ¢ ¥ 7 3aBHCHAT oT KpuTepus Re (mpu Re = 5 - 10%+5 - 104 ¢ = 0,197,
n=0,6; mput Re > 5-10* ¢ = 0,023, n = 0,8).

Ecan nporcxonut o6Texanke myuka TpyboK, HeOOX0AHMO YYHTHIBATD
CBS3AHHBIE C ITHM M3MEHEHHS YCI0BHH TEIIOOTAaYH H BBOAUTH B (OP-
my.1y (4.177) nonpaBoynsle K03 hHLHEeHTH, pa3IHYHbIE 118 PA3HbIX TO
XO/ly ABHKEHHS BO3/YXa psI0B TPYOOK 1 pasHbix C1Ioco60B pacmoIoxKe-
HHs TPYOOK (KOpHIOpHOE, HIaXMaTHOe) — pHC. 4.53.

Cpeanue 3HaueHHs K03 bHIHEATOB TENIO0TAAYH OT BO3yXa K Ha-
PYKHOH ITOBEPXHOCTH I/IAAKOTPYGHOTO BO34YXO00XIaiHTEN MOJKHO Ofl-
penessTh N0 caeayompM GhopMyaam:

— IIpH KOPHAOPHOM PACIOJOKEHHH

o =13K,d ¥ (yw) % ; (4. 178)
— [pH WAXMAaTHCOM DACICJIONKEHHH

a, =148K,d.* (w)®® (4.179)

T/le Y® — BecoBas CKOPOCTD B KHBOM CevyeHHH BO3JYyXO00XIaIHTeJs;
K, — koatpuipeHT, yIHTHIBAIONHIA YHCIIO PSLIOB TPYBOK 10 Xoxy ABH-
SKeHHS BO3JIyXa.
Hanuiem smipaxkensne 1 oopejefenns koaqrhuiienTa Temonepe-
MlaYH OT BO3/lyXa K XOJ0[0HOCHTE/IO B C/Iydae TIaKOTPYOHBIX BO31yX0-
OXJalHTeTel:

|
- . 4.180
K I ( )
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B atoit hopmyie sHauenus o ¥ o BHIYHC/ISIOTCS € TOMOMIBIO IPHBE-
JIEHHBIX BBINIE 3aBHCHMOCTEI.

Eci mponecc oxnaxennst Bo3/iyxa CONPOBOXK/IAETCS KOHAEHCALH-
eil BOAAHOTO A3, TO Ha HAPYJKHOH MMOBEPXHOCTH BO3JYXOOXIAUTENS
NPOHCXOJHT TepeJiayua He TOJBKO SIBHOTO TellIa (32 CyeT PasHOCTH TeM-
MepaTyp BO3/yXa M [I0BEPXHOCTH ), HO H CKPBITOI'0 TellI4, Bhi e IOETO-
¢ NPH KOHAEHCAIIMH. YUeT 5Toro IIpoliecca MPOH3BOAKTCS BBE/EHHEM B
pacyeTHyI0 3aBHCHMOCTh KoaddHIMenTa BIaropeagenna &, Ha BeJIH-
4YHHY KOTCPOTO YMHOXaeTcsl KoachdHIMEHT TENI00TaYH 0T BO3AyXa K
HapyXkHOH nosepxHocTH o . Torna hopmyna ansa koadbuumenta Teno-
nepenavH raaiKoTPYGHBIX BO3IYX0O0XJanHTeAel IpHobpeTaeT BH L

Ke 1 (4.181)

Bo mMuor#x npaktiyecks BaXHBIX caydaix o, << a,. Hanprmep, ecin
XOJIOZICHOCHTE/IEM ABJISIETCA BOJA, €€ CKOPOCTh B prﬁKax w = 0,5 m/cex,
d, = 10 mm, 10 0 = 2000 xxar/m*uac - zpad. IlpuHAB cKOpOCTH BO3/yXa
10 m/cex, a, = 12 mm, nony«wum o = 60 xxaa/M? - uac - gpad, 3pech MoX-
HO MePBBIM CIaraeMEIM B 3HaMeHaTete Gopmy (4.180) u (4.181) npene-
Opeys M CUMTaTh, YTO B C/yYae CYXoro oxnaxienns K = o, a B ciyvae
OXJIaX/leHHA ¢ KoHeHcanHeid K= Ea .

3HauuTeNBHO CJ0KHee onpegeadeTcs KoacddulueHT Telllonepesa-
uH 21 peGPHCTEIX BO3MYX00XIaaHTe el

IMockoJibKy yCTOBUSA TEMMOOTAAYH OT BHYTPEHHUX [IOBEPXHOCTEH K
XOJIOAOHOCHTETI0 OCTAIOTCA 6e3 H3MEHEHH, IepBoe cIaraeMoe B thop-
myJe (4.181) BumousmensieTcs HesHauuTeIbHO. BMecTO OTHOIIEHHS
d, /d seoputcs muoxureas F, /F, npeacrasnsiomuit co6oit oTHOMIE-
HHE [IOMAAH BCeH HapyKHo#i peGPHCTOM TOBEPXHOCTH K ILIOMAIH BHYT-
PEHHEH MOBEPXHOCTH. JTO OTHOHIEHHE MOXKHO Ha3paTh KoahduiueH-
Tom opebpenns K :

Kopz%:%, (4.182)
B B

rae F - niomanb HapyXHOW NOBePXHOCTH HeopeOGPEeHHBIX YaCTeH
TpyOOoK, M%;

Fp ~ [IZ101A/1b TTOBEPXHOCTH pebep, M2,

B pesy.isTate opefpeniisi KOpeHHbBIM 06pa3oM H3MEHSIIOTCS YCIIOBHA Tell-
JIO0TAAYH HA HAPYKHOH MMOBEPXHOCTH, 2 TAKXKe YCJIOBHS JIBHKEHHS TEIUTA OT
HAPYXKHOI Ope6peHHOi TOBEPXHOCTH K BHYTPEHHEH MOBEPXHOCTH TPYOHOK.
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YcnoBust TEMIOOTAauM Ha HAPYKHOM [OBEPXHOCTH PeBGPHCTHIX TPY-
60K OTIpeeIAI0TCS 3AKOHOMEPHOCTAMH OOTEKAHHS BO3/TYIIIHBIM IOTOKOM
opeOpeHHON IOBEPXHOCTH, KOTOPHIE 3HAYMTEIBHO CJAOXKHEE, YeM B CJIy-
yae [JIAIKHX TPYOOK.

st tnapkoTpy6HEIX BO3AyX00XAAMUTENel KoaddHIpeHT TellTooTIa s
0 HAXOAMTCS C IIOMONIBK) XOPOLIO M3BECTHOTO KPHTEPHATBHOIO YDABHEHMS,
IOJIY4eHHOIO NPH O0TEeKAHNM [ THHAPHYecKOH MosepxHocTH. B pebpucThix
BOSIYXO0OXIaUTEIISTX [IHTHH/IPUYECKYIO MOBEPXHOCTD IIPEACTABIIIIOT €000t
HeopeOpeHHbIE YYacTKH TPy, Ha 00 KOTOphiX npuxoaurest 5—10% seeit
HapyKHOH NoBepxHOCTH. OCHOBHYIO XK€ YacTh TOBePXHOCTH COCTABJIIeT opel-
pene Tpy6ox. Gusiyeckas kapTiHa 0OTeKaHUs TAKOH [TOBEPXHOCTH OIHKe
BCETO K TOM, KOTOpast NOTy4aeTcsl IPH BHYKCHUH BO3AYXA B IIEAEBHAHBIX
xananax. Iloatomy (kax sro npennoxaun A. A, I'oroann) onpesenerne Koag-
(buuHMeHTA TEI00TaYH OT BO3/AYXa K HapyxHoit pebpHcToii NOBepXHOCTH
cJIeZlyeT [IPOH3BOJTHTH C TIOMOHIBIO YPABHEHHS

[ p
Nu=cRe" A s (4.183)

3

rie [ — wIMHA e eBHIHOTO KaHATA, CYMTAs OT BXOJHON KPOMKH peb-
pa IepBOTO psifia TPYDOK /10 BRIXOIHOMN KPOMKH pebpa mocienHero paaa, M;

d, - 3KBHBAJEHTHBI [HAMETP, NpeAcTaBasonHi coboil xapakrep-
HBiM 17151 peOPHCTOR MOBEPXHOCTH JTHHEHHBIH pa3Mep, M.

Onpenenenue d, mpoussoauTCs Mo opmye

o 2(ST hdﬂ)@p _5)
TS, -d,)+(s, -8
rie S — war Tpy6bi B IIOCKOCTH, nepleHIMKYISPHO HallpaB/IeHUIO

ABUKEHHSA BO3/YXa, M;
S, — war pebep, #;

d

(4.184)

d — HapyXHBIii 1HaMeTp TPYOKH, M,

4 — TomuuHa pebpa, M.

175t Toro uTobBI HAMT#H 0., MOXHO BOCIIONB30BATHCS H CAEAYIOMNMH
IKCTIePHMEHTATBHEIMH 3aBHCHMOCTSIMMU:

IpH KOPHZIOPHOM PacloNOKeHHH TPy6OoK

a, =646d3°% d 28() 7% (4.185)
[PH MIAXMAaTHOM PaciofiORKeHHH TpyBOoK

a, =4,16d%%% d 05 (1) 5% (4.186)
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Besmuina BecoBoit cKopocTH Bo3/yXa ¥ @ OrPaHHIMBAETCA B CBA3N C
BO3MOXXHOCTBIO CPbIBa H YHOCA KalleJIb KOHZeHCaTa ¢ MOBEPXHOCTH peépu-
croix Tpy6ok. ITo mannem A. A. ForoniHa, yHoca Kamie/1b He TPOHCXO/THT 0
BEMMYHHDL ¥ @ = 5+6 %I /m* - cex. Ilpu y @ = 8 xI'/M?- cex yHOC CTAHOBUTCA
UHTEHCHBHBIM M, IpH Y @ = 10xI/M? - cex TpakTHYECKH BeCh KOHEHCAT YHO-
CHTCS ¢ NNOBEPXHOCTH BO3yXooxaautens, [losTomy B nponeccax oxJax-
NEHHS W OCYLIKH BO3/yXa He CJIe/lyeT NpHHUMATh Y @ > 6 xl/M?- cex, Tak
KaK YHECEHHBIE H3 BO3IYXOOX/IATHTEA KaNeabKH KOHACHCATa, HarpeBasch
B IIOMEIIEHHH, NCTTApSIOTCA B YBIUKHSIOT BO3AYX.

114 yueTa TenIoTEXHHYECKHX 0cobeHHOCTEH TpoLecea llepeaus Tel-
JIa OT HapyXHOH MOBePXHOCTH pebep K BHYTPeHHEH NOBepPXHOCTH TPY-
6ok BBOAMTCH CrieManbHbIN Koadduument sddekTHBHOCTH pebpucToil
mosepxHocTi K. Ha Beauyumy aToro KoaphHLMEHTa OKa3BIBACT BITHA-
HHE TeITIOBoE COMPoTHBIeH e pedpa 1 MeCTa KOHTAKTa MexXIy pebpoM K
Hapy>KHO# NOBEePXHOCTLIO TPYOKH. 3Hauenne koadduumenTa s dekTHE-
HOCTH OLIEHHBAETCS M0 BETHIHHE H3MEHEHHI TeMITepaTyphi Beeil pebpu-
CTOH NOBEPXHOCTH 10 CPaBHEHHMIO € TEMIIEDATYPOi Ha HAPYKHOMH MoBep-
XHOCTH HeopeGpeHHOH wacTH Tpybok:

', 2N (4.187)
t-9,

rie §, — cpeaHss TeMIlepaTypa Beeit peOPHCTO TOBEPXHOCTH;
8, — Temmepatypa OBEPXHOCTH HeopeOpeHHOH yacTH TPYOOK;
_ (t-9,)F,+(-9,)F,

t-9, =
" Pt E,

, (4.188)

rae .S'p ~ cpeasis TeMNepatypa MosepxHocTH pebpa F

IpdekTHBHOCTD Beell peOPHCTOMN TOBEpXHOCTH 3ABMCHT OT IByX dak-
Topos: addekTnrHOCTH pebpa u KoahdHLHenTa opebpenus.

IbdexTHBHOCTD Pedpa CLIEHHBACTCH ¢ IIOMOIIBIO CIENHAIBHOIO KO-
aprumenra addexrusroctn K, KoTOphIil XapakTepu3yeT HaMeHeHHe
TeMIlepaTyphl Ha [IOBEPXHOCTH peﬁpa

Benvunna koadduunenta adexrnsroctu pebpa K, no ananoriu
KoaddunmentoM ahheKTHBHOCTH Beeil pebpucToit noaepxnocm ompe-
Iensercs mo opmy.e

=9y (4.189)
For-0,

Nust koapduumenta sdpbexTusHOCTH pebprcToii nosepxHocTy (K)
umeeTcs creayomas sasucimoctb ot K u K -
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1-K,
Ky=Kpt——2- (4.190)

op

13 opmyni (4.190) sraHo, T npn Gonbukx sHavennsx K (6ams-
kux K 1) 1 Gosbioit crenernu opebpenns K = K, .

Takum obpazom, hopmyibr 4115 OH[‘JEIEBJIEHHSI Koacbc[munema Tena0-
nepeaaul oT BO3AYXa K XOJ0A0HOCHTEJIO B C/1ydae PefpHCTOTO BO31YXO0-
oxJaguTess npHobpeTaloT B

~ IPH CYXOM OXJIaX/IeHHH BO3LyXa

K, =—a———; (4.191)
a, K,
— TPH OXJIAX/JeHHH BO3IyXa ¢ KOHAeHcal el BOAAHOTO Mapa

1
. S 4192
K Kop 7 ( )
—P ¢

o,  Eu,K

HAnst wexotoprix THIIOB peGep Beamuuna K, moxet Gpirs moydena ata-
HTHYeCKH. BHBOIB COOTBETCTBYIONIHX 3aBHCHMOCTE} IPHBEAEHB! B Kyp-
cax 110 Teronepesaye. Tak, 4715 NPAMBIX H CIHPAJIBHO-HABHBHBIX pebep

t-9, th(hJ—)
*Te-0, " h,VB

rae th - runepGoanyeckuil TaHreHc;
hp — BHICOTa pebpa;

K (4.193)

B -E- IPH CYXOM OXJaXJeHHU,

2a,.t "
B= 25 IpH OXJIAXICHHH € KOHACHCAIIHEIL,

Kak BHIHO U3 IPHBeeHHBIX PACUeTHEIX 3aBHCHUMOCTEH, TOCTABIIeH-
Had 3a7a4a N0 orpeeJeHHIO HeOﬁXOﬂHMOﬁ I[TIOBEPXHOCTH BO3AYX00XJa-
ANTEIS MOXKeT OBITh pellieHa JHIIb C TOMONIBIO [TOCIe0BATEIbHBIX TPH-
O/MKeHuH.

Haumnars pacuer cnenyer ¢ usobpaxenns npouecca na I — d aua-
rpamme (puc. 4.64). Ilpuaumas B popmyse (4.168) (o E. E. Kaprucy)
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At = 1°C a1 nepexpecTHO-NPOTUBOTOYHOI CXeMBI IBHKEHHS BO3AYXa 1
xonoronocutens u At =3 °C ana nepekpecTHO-IPAMOTOYHON CXeMBI, OI-
pefiefisieM KOHEIHYIO TeMIepaTypy XOJO0A0HOCHTERAs ¢ . 3aTeM, 3a4aB-
1IHCh NIEPETIAIOM TEMIICPATYP X0JK0R0HOCUTeNA B Mpenenax 2—4 °C, Ha-
XO[IHM €70 HAYAIBbHYIO TeMIEPaTypy £, MOC/e 4eT0 NPOU3BOAHMM PacyeT
¢ NIpUBIieYeHHEM TPUBEIEHHbIX BLIIIE 3aBHCHMOCTEH.

Bonee rnonpobnoe uanoxeHHe pa3nUuHBIX C0COB0B PacyeTa, OCHO-
BAHHBIX Ha MeTofle [IPUBCYEHHS PACUETHDIX 3aBHCHMOCTEH i KOad-
(puumenTa Temonepesay , MOXKHO HAlTH B clelMa1bHO THTepaType 110
KOHAHMIHOHMPOBAHHIO Bo3zyxa [3, 10, 14, 43].

Aspoaunamugeckoe conporusnenne (B xI/u?), Bo3HHKaIOUIee TPH
NIPOXOZie BO3/yXa yepe3 MOBEPXHOCTHBIE BO3AYX00XIaAHTENH, 066IUHO
OIIpeensieTcs ¢ MOMOIBIO IKCTIEPHMEHTAIbHBIX 3aBUCHMOCTEH BHAA

Ap, = Az(rw)" (4.194)

e A — MOCTOAHHBIAN MHOXUTENb, BEIHYHHA KOTOPOTO 3aBUCHT OT
THIIA BO3AYXOOXAaguTens. [ NpoueccoB ¢ KOHAEHCAUHEN BOAAHOTO
1apa atoT KoappHIMeHT cefyeT YMHOXUTH Ha 1,5;

Z — YHCII0 PAAOB TPYOOK, PaciionoXKeHHbIX TOC/ICNOBATENSHA N0 XOAY
IBVOKEHWS BO3AYXa;

n — 3KCIIEPHMEHTA/IbHAs KOHCTaHTa, 06p14HO 11 > 1,5.

Conporusnenue Bozayxooxiamurenein HUM cantexuuku ¢ pebpu-
CTBIMH AJIIOMHHHMEBBIMU TPyOKaMy, UMEIOIIMMH [/IaJikue HaKaTHbie pebpa,
no ganubiM E. E. Kapruca, onpenensercs no ¢popmyne Ap, = 0,062 z (y w)'’.
J17isi BO3MyXO0XJ1a/IMTE/IEH, y KOTOPbIX HaBUTas pebpucras MOBepXHOCTD ¢
rodpamu, cripaBeiiBa 3aBUucHMocTb Ap, = 0,11 z (yw)'*.

TnapoarHaMuyecKoe COPOTHBIEHUE IPOXORY Boas! B kI /M Moxket
BhIyHCAATHCA o Gopmyne JI. P, KpacHomexosa

0,8,~1,85
nm, G"
Apy =64,5———~—-”‘d 3 ) (4.195)

I

TAE 7 — KOAHYECTBO 3JEMEHTOB BO3AYX00XIAHTEN s, MMEIOIHMX C06-
CTBEHHDIE HpHCOEﬂHHHTeﬂth]e U.[Tyﬂepa H COEIHHEHHbIX NTOCAE0BA-
TENBHO TI0 XOA0LOHOCHTENIO;

G — pacxoq BO3[yXQOXIAAATENIsA, M /uac;

d_— BHYTpeHHMil {HAMETP MEHBIIETO K3 MPHCOCTHHEHHBIX ITyLE-
POB B JI0HMAaX;

m_ — YUCO XOROB XONOJXOHOCHTENS B HIEMEHTE.

Kak 61uto yKasaHo B Hayalle JaHHOTO Maparpaga, paciery ToBepx-
HOCTHOTO TEII006MeNHIKa IPeaLIecTByeT BbiGop ero Tuna. Kpome toro,

16 3ak. 390 241
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B OIIMCAaHHOM METO/IC pacyera TAKMMM BeJIHYWHAMH, KaK CKOpOCTh ABM-
JKeHus BO3NyXa M XOMOJICHOCUTENS, MpuxoauTcs 3anasarsca. [Ipu atom
HeT OOBEKTUBHBIX OCHOBAHMIA OLIEHUTD TOJYYHBILHICA B HTOTE TAKOTO
pacuera peayibTar.

KoHeuno, ecn pacyet BbIONHEH IPABMIIBHO, @ BBIOOP YIOMAHYTHIX
BEJIMYHH He TPOTHBOPEYNT PEKOMEHAOBAHHBIM OIIBITOM ITPEeaM, MOXK-
HO YTBEPXKAATH, YTO C IOMOMIBIO 3aNPOEKTHPOBAHHOTO TelI000MEHHH-
ka byner oGecneden cooTBeTCTBYIOMME Mpouecc 06paboTKu BoanyXa ¢
Honee WM MeHee IpHEMIEMBIMHU TToKasaTenaMd, OIHAKO CYAHTh O TOM,
ABJISAETCH JIH JAaHHOE pellieHHe ONTUMAIBHBIM, He NIPEACTaBAAECTCS BO3-
MOMHBIM,

Jlns nony4enns OnTHMANIBHOTO PellleHHsT Kak B OTHOIEHUH BbIOOpa
TUNA BO3AYXOOXAAAUTENA, TAK M B OTHOUIEHHH HAXOXKIEHUA 1[e1ec000-
Pa3HOTO peXHMa eTo UCTIONb30Banus NOXeH ObITh IpUMeHeH HHON Me-
ToA pacyera. B aToM MeToie MPHUXOIKUTCA OLIEHUBATh HE TOJLKO BEJH-
YHHbI, XapaKTepH3Yiowue 1pollecc Telnolepefadyl 0T BO3AyXa K
XONIOA0HOCHTENIO H AAlOmKe BO3MOKHOCTD OILIPEAeiATs HeoOXoMuMyIo
pPebPHCTYIO I0BEPXHOCTD BO3TYXOOXNAAUTENs, HO H dHEPreTHIeCKHe
3aTparsbl, CBA3AHHBIE C OCYUIECTBAEHHEM 3aflaHHOTO mpoliecca 00pabort-
Kil BO3yXa.

B. E. Munnnbpm [17] npeanoxen MeToq ONTHUMANBHOTO TETLTOTEX-
HHYECKOTO pacyera IIOBEPXHOCTHBIX TENAOOOMEHHHUKOB, NMO3BOJISIO-
A HaxoquTh Hanbosiee 9KOHOMHYHBIH B 3KCIAYyaTal[HK pexuM. Pac-
YeT MOBEPXHOCTHBIX TENMN00OMEHHNKOB NMPOHIBOJUTCH ¢ MOMOUIBIO
CIIEUHANBHBIX HATPAMM COBMEI[EHHBIX XaPaKTePHCTHK, CBA3BIBAIO-
U X TEIIOTEXHHYCCKUE H SKOHOMHYECKHE XapaKTEPHCTUKH TEMN000-
MEHHHKOB. '

§ 4.17. MoBepxHOCTHBIE OpOAaEMbIe BOZAYX00XIAIUTEH
H Terw1006MeHHbIe annapaThl leHHO-HCNAPHTEIBHOTO
THOHA

TlosepxHOCTHBIE OpOUIaeMble BO3AYX00XNAIUTEAH OTJIHYAIOTCH OT pac-
CMOTpeHHbIX B § 4.14—4.16 TeM, 4TO B HUX TTIPOM3BOJUTCSA OPOIEHHE BO-
HOH TENMNOBOCTIPHHEMAIOIIEH 10BePXHOCTH. B KauecTBe mocnenneh 00biy-
HO HMCIIONB3YeTCH HApPY)XKHAS MOBEPXHOCTb OpeOpeHHBIX TPYHOK.
Opoienne npon3BoanTcs ueHTpobesxHbIMH HOPCYHKaMH, K KOTOpPSHIM
TOABOANTCA PEUMPKYAAIIMOHHAA Boga. CxeMaTHYecKoe niaobpaxeHHe
OpOIIAEMOTr0 IOBEPXHOCTHOIO BO3AYX00X MM TEN N0Ka3aHo Ha pHc. 4.63.

B moBepXHOCTHBIX OpolIaeMbIX BO3AYX00XAAAUTENIX OCHOBHAA 110-
BEPXHOCT TEIJIO- U MacCo0OMEHa peACcTaBaseT COOOH IIEHKY BOZIBL, KO-
TOpasi NMOKphIBaeT pedpHcTyo noBepxHocth, OTaM4ME 9TOM 1IEHKH OT
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ronyyanueics B peayibTaTe KOHIEHCAIMH BOASHOTO Napa IPH MOKPOM
Mpolecce OXNAKAeHUA 3aKTI04AETCA B TOM, 4T0 0Ha HoJiee MoABHXKHA (310
0fBACHAETCS HENPEPbIBHBIM BO3ACHCTBHEM (akesoB pacibiia) H, clie-
J0BATENBHO, IPOIECC TEIIo- H MACCO0OMEHA HECKONBKO Hoslee HHTCHCH-
dbumpoBan.

Kpome 31011 0CHOBHOI! 1171eHOYHOI TOBEPXHOCTH B OPOIIAeMbIX BO3-
JIYXOOXTAANTENAX HMEETCH TakXKe MOBEPXHOCTH TEII0- H MaccooOMeHa
B BH/I€ KalleJIeK BO/bl, IOy JaloMXcA B pe3yabrare paboTsl QopCyHOK.
Kak BMAMM, B OpPOILAeMbIX TIOBEPXHOCTHBIX BO3AYXOOXJANUTENAX CO-
€IMHEHDI TTPHHITHUITLI, [IOJAOXKEHHBIE B OCHOBY yCTpOﬁCTBa KOHTaKTHBIX
¥ HEKOHTAKTHBIX amuapaTos. [lostoMy gaHHOMY THIIY BO3AYXOOXja-
IUTeNel cBOMCTBEHHB! JOCTOMHCTBA H HEZOCTaTKH 0DOHX TMIOB am-
[1apaTos,

K 4Mcay ocHOBHBIX [OCTOMHCTB OpPOLIAEMbIX BO3AYX00XAaAHTENCH
CHAEeAYET OTHECTH HX CDaBHHUTEIAbHO 60ﬂblll()ﬁ OWana3oH IpHMeHeHHH,

| AN
6§\ . /%\
dmar WSS % —
EEN
J/ﬂ]'ég: /A/z
],

Puc. 4.65. Cxema opoluiaeMoro IoBepXHOCTHOTO BO3/AYXOOXIaAUTENS:

1 ~ 1OBEPXHOCTHBIH TEMIOOOMEHHHK; 2 — ceniapaTop; 3 - Moo,
4 - peuMpxyJIsITMOHEBIL HAacoe, 5 — OpOCKHTEILHOE TIPOCTPAHCTRO; 6 — opcyHKH
AJ paaﬁpusmnaﬁnﬂ BOJIbL; 7 — rla'rpy60K JUIA BXoa XOMOA0HOCUTe 15
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BBIPAXKAIOUUICS B BO3MONKHOCTH OCYLIECTBIATh PA3JHYHBIE POUECCHI
006paboTKH BO3AYXa, B TOM YHCTIe H C YBIAKHEHHEM, 4ero Hemb3s No1y-
4YMTh B NIOBEPXHOCTHBIX BO3AyxcoxXaaantensx. HejocraTkoM opoltae-
MblX BO3ZYXOOXAagHTEAEH OMTUCAHHOTO THITA ABIAIOTCH 3HaYMTEIbHDIE
rabGapHThL.

B nactosiuiee BpeMa MMPOKOE PacnpoCTPaHEHHE NOAYYHIH OpO-
HIAEMbIE [IOBEPXHOCTHHIE BO3Ay XxooXaaautenn HUH canTexauKH, BbuTyC-
Kaemble /loMOMeNOBCKHM 3aBOIOM Ha PA3HYHYIO TPOH3BOIUTENLHOCTh
no Boaayxy (40, 60 n 80 Tbic. #3/uac). B coctas Takoro BO3Ayx00xaanu-
TeJisl BXOANT MOBEPXHOCTHBIN pebGpHCTBIil TeNnoo6GMEHHHK, KamMepa Opo-
NTeHUA ¢ pa3MenieHHbIMIU B Heit TpyGamu u dopcyHKaMH, TOALOH, eHT-
pobexHsIil HAacOoC € 3/IEKTpPOBUTATENIEM W KallieydaBiuBatenb (HAd
cenaparop).

Opomnaemsiil moBEpXHOCTHBIH Boanyxooxnaaurens Ha 10 Toic. M3 /uac
BO3AlyXa u3obpaskeH Ha puc. 4.66. CkopocTh Bo3xyxa nmpH Bxoze B Gop-
CYHOUYHYI) YacTh OPONIAEMOTrQ BO3AYXOOXIAMUTENS HE AOJKHA TIpe-
BbIaTh 3 M/cex. [laBnenne Boanl 1epeq (popcyHKaMu, HMEIIUMH
d = 4+5 Mm, nomxuo 6uith 1,2-1,5 xI'/cad.

Pacyer opouiaeMbIX OBEPXHOCTHBIX BO3AYX00XTaUTENel MPOU3BO-
JIAT TeMU JKe MeTONaMH, 9To U HeopomaeMblX. [1pH atoM yBennuenne
MOBEPXHOCTH TENA000MEHA ¥ HEKOTOPYIO €T0 HHTEHCH(HKAUHUIO YYHTHI-
BAIOT BBe/icHUEM CIELHaTbHBIX NTOIIPABOYHBIX MHOXUTeel 171 yBenn-
denua KoapuunenToB Temonepegayu. Camu xe koadbdunuerrs! 01-
HOCAT K TOH Ke OBEPXHOCTH, YTO ¥ HEOPOIIaeMbIX BO3YyX00XIafiuTenek.

BemMuuHR noNpaBOYNHIX MHOKWTENEH 3aBUCAT OT CKOPOCTH BO3AY-
xa, CKOPOCTH XOJOLOHOCUTENS H KOJIHYECTBA PAKOB OpeOGpeHHbIx Tpyh
110 HaNpaBJeHHIO ABHKEHHA BO3ayXa.

Ilo onbitam HUM canTexHHKH 3HAYEHHUS TIOTPABOYHOTO MHOXUTENA
JUIA KO3(pUITMENTa TEIJIOEpesady KoiebiioTca B cayyae JoCTaToyHo
ray6oKoro 0 XORy JBHXKEHHSA Bos/lyxa Tennoobmentuka (8 pagos tpys)
or 1,15 go 1,20. s TennoobMeHHHKa ¢ MEHBIIHM YHCIOM PALOB TPyD
3TOT MHOXHTenb Gonsuie, [ 4-papHbIX TellNOOOMERHAKOB €T0 BeAM-
yKrHa pagHa 1,5-1,75.

TenmoobMeHnHble allilapaThl NEeHHO-UCTIAPHTEAbHOIO THIIA, NIpel-
N0xeHHble ¥ paspabotainsie A. A. PoiMkesudenm, B. A. Bpocanunbim,
M. A. Bapckim-30pHHBIM, 3HAYHTEALHO 3HpEKTHBHEE OPOIaeMbIX 10~
BEPXHOCTHBIX TEIVIOOOMEHHHKOB,

W3 pe3ynpTaToB cpaBHEHHA Pa3fiM4YHbIX KOHTAKTHBIX afmapatoB
(§ 4.13) caeayer, yto HawboAbIIEH WHTEHCHBHOCTH TPOLECC TEMAO- K
MaccooOMeHa JOCTATaeT B TIeHHBIX anaparax, 410 o0bacHseTcs BecbMa
BBICOKOI TOABHKHOCTHIO BOAOBO3AYINHON 3MYABCUH, HH 1ieHbl. [1oato-
MY NOBEpPXHOCTHBII TemI00GMEHHHK 1ENec000Pa3HO Pa3MECTHTD B CI0e
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HEHD, TOAYYHB TaKHM 00pa3oM KOMOHHHPOBAHHbBIH KOHTAKTHO-TIOBEPX-
HOCTHBIH ariirapaT HOBOTO THIIa (pHc. 4.67). B kauecTBe MOBEPXHOCTHOTO
TCHJIOO6M€HHHK3 MOXHO HCIIONb30BaTh HCIIApHTEID XOJIOHHJIBI‘IOﬁ Ma-
IHHHBI. O,T.IHaKO yC/10BHA paﬁ(}’fbl Bosmyxooxnanmens[ HelocpeacTBen-
HOTO HUCITapeHHA, OMBIBAEMOTO TMOTOKOM BO3AyXa W HCIapHTENRd, IIOME-
IMEHHOTO B CIIOE NEeHbI, CyLU.ECTBeHHO PA3JIH4HDL

Kax ykassipanock, 3Ha4eHMe Ko3(bHIHeHTa TENIOOTAAYH OT BHYT-
peHHel MOBEpXHOCTH TPYOOK K KHISIIEMY XOJIOAHIbHOMY areHTy (06bI4-
1o ¢peony-12) secbma Bennko. Koadupunuenr Tensioor1a4u 0T Bo3ayXa
K HapyKHOJ MOBEPXHOCTH TPYHOK cpaBHUTEIbHO Ma. Iloatomy ans
BEIDAaBHHBAHHSA YCAOBHH TEIVIOOTAAYH B CIy4ae BO3AYX00XIaLuTeNs He-
NoCpeACTBEHHOTC MCIIapeHHs TIPUXOXMTCSA Pa3BHBaTh NIoWaAb HapysK-
HOM [TOBEPXHOCTH 3a cyeT opebpenns,

CoBceM nHast KapTHHa HAOAIOZAeTCA PH Pa3MELieH Y HCTIAPUTENS B
paboueM MPOCTPAHCTBE YAAPHO-TIEHHOTO annapaTta. Becbma BbICoKas oA~

Bexod
bo3dyza
J \\I
/ . J
Iaﬂaﬁamﬁm;
szod
QECAT e <;:' Sosdyxa
fladnymuxa
/
- — ]
3 ~ N

Pue. 4.67. Cxema Tennoo6MeHHOTO alnaparta [eHHO- HCIIAPUTETBHOrO THTIA:

T - posayxonogaomuii natpyfok; 2 — Gax A1 NOANHTKY anmapara Boaoi; 3 — Boza,
HaXOJsascs B annapare; 4 — UCIApUTEIb X0I0AM/IBHON YCTAHOBKY, 5 — cenlapaTop
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Ipoyecco u annapamy xonduyuonuposanus 603dyxa

BH)KHOCTDH BOAOBO3AYIUHOH 3MYIBCHH, HIIH ITEHbl, CO3IAeT XOPOILHE yC-
JIOBMA JUIA TETUI0OTAa4M K HApyKHOU OBEPXHOCTH TPYOOK HCIIAPHTES,
KOTGpast XapaKTepyu3yeTcs BEICOKMMH 3HAYEHHAMH KO3 dHIHEHTa Tell-
J00TAa4H o, Aocturamoimy Benuuunsl 1000 xxar/m?- uac - zpad. Tlo-
CKOZIbKY 3Ha4eHua ¢ (K KumameMy ¢peody) u @ (K BOZOBO3AYITHOM
3MYZIbCHH )} CTAHOBATCA COM3MEPHMbIMH, HET HEOBXOIUMOCTH B pebpHC-
ToM Henapurtene. [lo3ToMy B eHHO-HCIapUTeNbHOM KOHIHIHOHEpE HC-
MapuTendb JefAaeTcA TAAIKHM, YTO CHHXAET adpOAHHAMHYECKOE CONpPO-
THBJIEHHE,

B peayaprare uccaeroBanu, BolomHenHbix B. A. BpocanmuasiM, B 1u-
AIma30He ONTHMATBHBIX PEKHMOB PabOTHI ITPH OXM2KIEHHH H OCYLLIKe BO3-
JyXa MOAYYeHB! CAENYIOWME XapaKTEPUCTHKH TT€HHO-HCIIAPHTENbHOTO
KOHAHUHOREPa: Ko3((HIMEHT TEILIO0TAAYH K HApPY>KHON MOBEPXHOCTH
ucnapurens o, = 600+800 xxar/m? - uac - zpad; koadpuumenT Terionepe-
Jla4H OT BO3/[yXa K XOAOAMAbHOMY areHty K = 400600 xxar/m? - uac - zpao,
a9pOAMHAMHAYECKOe COTPOTHBIeH e antmapaTa Ap = 100+160 xI'/m?.

ITOT e TIPHHIUI MOKeT OBITh UCMOIB30BAH B allNapare, CAYKalieM
tie A7 00paboTKH BO3AYXa, a Ui oOXJaxaeHHs Boibl. Torna Bce yeTpoii-
CTBO IONy4YaeT HasBaHUe <«IleHHO-UcMapuTenbHLIH BOROOXTAnUTENIbY
(ITHUB).

Wccnegopauus, nposegennsie M. A. bapckum-30pHHEIM, TTOKA3aTH,
UTO TPHMEHEHHE NMEHHO-UCTAPUTENbHEIX TEII006MEHHBIX anMapaTos
0CcODEHHO 11e1ecO06PA3HO B YCIOBUAX, KOTAA CTAaBATCS TPpebOBaHMS 0 MaK-
CHUMaJEHOM COKPAIEHHH TabapHTOR BCEX YCTPOHCTB, BXOAALIMX B CHC-
TeMy KOHIHIMOHHUDOBAHHA BO3LYyXa.

§ 4.18. Ocymka Bo3ayxa

OaHHMM B3 caMbIX PaciipOCTPaHEHHBIX [IPOIIECCOB TEMMOBAAKHOCTHON 06-
paboTKH BO3[yXa B CHCTEMAX KOHAMIIMOHMPOBAaHHUSA, KaK YKa3sIBAIOCh
BbILIE, ABSETCH €r0 OXIakK/AeHHE ¢ OHOBPEMEHHHBIM [IOHHKEHHEM Biia-
rocoziepxanusi. 10T MpoUecc 0ObIYHO MPUMEHAETCS BO BCEX CJIyYasix,
KOT/1a KOHZHITHOHHPOBAHHE CO3/1aeTcs [7ifl IOMELIEHHH ¢ TeIUIo- | Blia-
rou3bHTKaMu. 31echk OCYILKA BO3AYXA He ABAAETCA CAMOUENBIO, 8 COTYT-
CTBYET OXJAKACHUIO,

OnHako MHOTZa OCYIIKa BO3AyXa IPHMEHMeTCs Kak OCHOBHOM H Ca-
MocrosTenbsi npouecc. CnellManbHple BO3AYXOOCYIIUTENBHBIE YCTa-
HOBKH HeoOXoqHMbl, HAIPHMeED, AJS CO3JAHHA 3a[AHHBIX YCAOBHH B
CKIAACKHX IOMELICHHAX, 8 TAKAKE B HEKOTOPBIX MPOH3BOACTBEHHDIX 10~
MEIHeHHAX, UMelOIUX BIAATOBIIEeNEHHA 6e3 TeNOBbIIEEHMIL.

BoaayxoocymuTensHble yCTaHOBKH TTO/Pa3fiefiaioTcs Ha JBa OCHOB-
HBIX THTIA:
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a) BO3AYXOOCYNIMTENH, B KOTOPLIX OCYIIKa BO3AYXa JOCTHTACTCs
¢ MOMOIBIO OXNANKAECHHA HHMKE TEMIIepaTypPHl TOUKH DOCH
(BO3YX0OCYIIHTENH TOTO THIA 0OLIYHO HA3bIBAIOT MeXaHHye-
CKHMH);

6) BO3MYX0OCYIMTENN, OCHOBAHHbIC HA IPUMCHEHHUH NOTIOTHTENEH
BOZASIHOTO Mapa 13 Bo3ayxa (copOeHToB).

Mexanuueckue ocyuumenu 803dyxa

OcHoBY MEXaHHYECKOTO BO3IYXOOCY LIUTENS COCTABAAET NOBEPXHOCTHBIH
peGpHUCTBIH BO3AYX00XIAMTENb, TEMIIEPATYPA HAPYXKHOH NMOBEPXHOCTH
pebpHCTHIX TPYOOK KOTOPOTO CYIIECTBEHHO HHIKE TeMIepaTypsl TOUKH
pocbl ofpabaTsiBaeMoro BO3ayxa. TONBKO IPH 3TOM YCHROBMHM TPOLECC
OXJaXKIEeHUSA BO3/YXa COMPOBOMAAETCS TIOHKEHHEM BAArOCOAEPKAHAA,
T. €. ocylKoH. Yaie Bcero B MEXaHHYeCKHX OCYIHHTENIAX HCIIOAbIYETCA
BO3AyX0OXJIAANTENb HEMOCPEACTBEHHOTO HCTIAPEHHUSL, B TPYOKaX KOTOPOTo
NPOHCXOMUT HcTapeHue (KHIEeHUe) X0J0AnUsHOTO aredTa ((peoHa-12,
¢dpeona-22).

Ecniu moBepxHOCTHBIH TEMA00OMEHHHK HEMOCPEACTBEHHOIO HCMape-
HUA NMpesHasHaueH s OCYIIKH BO3LYXa, K HeMY NPEXbABAANOTCSA HeKo-
TOpHIE CreuHaTbHble TpeboBanHs.

Kaxk MbI BUAEIH, TeMIIepaTypa HapyXXHO MOBEPXHOCTH BO3AYX00X./1a-
AMTENsA MOXeT 6bITh onpegenena no ¢opmyse (4.158). Orciopa caenyer,

R
410 yeM BOJIbIIE OTHOUIEHHE R—HT TeM bipce TEMIIEPATYPA NOBEPX-
2

T B
HOCTH §, K TeMIiepatype xonogoHocuTens ¢, . [lockoasKy a1o oTHouwenHe
¢ poctoM Koaduumenta opebpenns K, = F, /F, ymensimaercs, B Mexa-
HHYECKUX BO3AYXOOCYINMTENAX HEKENATEeNbHO AOTYCKATh BHICOKHE CTe-
neru opebpernsa. MoxHo pekoMennoBaTs K, = 8+10, yt0 cooTBETCTBYET

Koadpuumenty spdexrnsrocTH pebpuctoil nosepxnocru K, > 0,85.

3aMeTHM, YTO YeM HHIKE TeMIlepaTypa HapyKHOH NMOBEPXHOCTH Me-
XaHHYECKOTO BO3AyXooCcylnTens (OXAaxaaoled MoBEpXHOCTH), TeM
BBILLE OCYIHMTENbHOE AeiicTBHE H HUXE OXTaAMTe/ibHOe. ITO O3HAYaeT,
YTO €CNHU 3alaHO KOMIHYeCTBO BOAAHOTO Mapa, MOJJIEXamero yaaaeHHIo
M3 BO3AyXa, TO NpHk Hosiee HU3KUX TeMITepaTypax MOBEPXHOCTH OCYIIKA
BO3Myxa OYAeT CONPOBOXKAATHCA MeHbIIMM OXNAaxpneHueM. Cnegosa-
TeNbHO, TEMIlepaTypa Bo3AyXa mocae ocyikH Oyner 6onee BBICOKOW
(puc. 4.68). IToaTOMy MOXHO 3aKOYHTh, YTO Y€M BHIIIE [OKHA ObITh
TEMIEPATypa OCYMIEHHOTO BO3yXa IPH 33/1aHHOM YMeHbIIeHHH BIIaro-

CO/lepKAHMSA, TEM HUXKE NOKHA ObITh TEMIIEPATYPA OXJIaXIaIoWEe no-
BEPXHOCTH.

248



Ipoyeccot 1 annapamvr KOHOUWUOHUPOSAHUA 8030YyxXa

Ipu ogHO# 1 TO# Xe Ko-
He4HOH TeMileparype Bo3ay-
Xa HANOObIlIEH ET0 OCYINKH
yaaerTca DOCTHTHYTh IIpH
Gojiee HU3KHUX TeMIlepary-
pax oxJaKAarmel nosepx-
HoctH (puc. 4.69), OaHako
Ype3MepHOe IIOHHKEeHue
3TOH TEMIIEpATYPbl B HEKO-
TOPBIX CAY4aAX HEe MOKET
OwITh onpaspano. Tak, Ha-
[IpHMED, eCIH TEMIIEpaTypa
OXNAMKAAOUIEH TT0BEPXHO-
€TH paBHa &, KaK 970 NoKa-
daHo Ha puc. 4.62, cocrosn-
HHE BO3yXa, IOKHAAIIETO
BO3AYX00XNaUTENDb, MO-
JET OKa3aThCH MEXLY TOY-
Kamu H u B. Konaerncanus
BOISIHOTO T1apa NPOUCXOUT
HE TO/IBKO Ha OXJIaKAakomed
NOBEPXHOCTH, HO U B 00be-
Me BO3ayXa. JTO 03HAYaeT,
4TO BO3AYX, BHIXOAAM MM
H3 OCYLUHTENS, COREPKHT
MenbyaHiiue KaniH BOAB
HIIH 4acTHUBI JbJa, UCTape-
HHE KOTOPbIX B 06CIyK1Ba-
eMOM TTOMEIIeHHH PE3Ko
CHHXKaeT ocyllalomee qei-
CTBHE MEXaHHU4ECKOTO BO3-
AYX0OCYILIUTEN.

Kax mb1 Bugenu (puc.
4.68), BoibMpas Golee HU3-
KyI0 TeMIlepaTypy OXJaxia-
I01eH TIOBEPXHOCTH, MOXHO
TIpH OJHOU U TOH e ocyml-
Ke MOAy4uTs Honee BhICO-
KYI0 TEMIeparypy Bo3ayxa,
TIOKHARIOIIETO BO3YXOOCY-
murens. OnHako adgekt
OCyLIcHHA BCETHAA COMpo-

Puc. 4.68. Msobpaxenue npoLeccos OCyHIKH
BO3/lyXa B MEXaHHYECKHX BO3IAyXOOCYNIHTe-
JSX C PasIHYHOM TeMIIepaTypoK
TIOBEPXHOCTH U OJIMHAKOBOI
CTEeMeHbio OCYIKH

i
It
| &
t, /
vald
o ;
3 AT
d

Puc. 4.69. Haobpaxenue npoteccos
OCYILKM BO3/lyXa B MEXaHHYECKHX BO3LYXO-
OCYHIMTENAX MPH YCAOBAY OIHHAKOBOH
KOHEYHOH TeMIlepaTyphl
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Taaea 4

Puc. 4.70. N300paxenue npouecca ocyinkm
BO3/IyXa [PH COXPAaHEHUH MOCTOAHHOMH
TeMIIEPATYPHI 0 U [10€7e OCYLIKH:

AB — npoueec ocywrku; BA, — npouece
HarpcBaHWA

BOXKIAAETCH HEKOTOPHIM 0X-
naxjgennem. Eciu tpebyetca
COXpaHAThH TEMIIEPATYPY 110-
CTOSHHOU WM ecay Heobxo-
IMMO TIOANEPIKHBATL TEMIIE-
paTypy Bo3ayXa BblIEe TOH,
KOTOPYIO MOXHO NMOJAYYHTD
II0CTie MPOIlecca OXNKACHHS
M OCYMUIKH, HY>HO IIPOM3BO-
AHTh HaTpEBaHHE BOIAYXa.
Ha puc. 4.70 noka3saH 1po-
1iecc 00paboTKH BO3NYXa IIpH
YCOBHH COXpaHEHHsI IOCTO-
snHoit Temnepatypsl ¢,. Ko-
JUYeCcTBO OTBENEHHOTO W3
Boanyxa tenna Q fHonbre
Tera, T0ABEAEHHOTO K BO3-
ﬂy){y B HDOHECCE HHI'IJEBB.HHS[
(Qﬂarp)'

B MexaHWYecKkHX BO3RY-
XOOCYIIUTENAX [7if HarPeBa-
HHUA 0OBIYHO HCTIONB3YETCH
TO TeINe, KOTOPOEe BhIAENA-
ercsl B KoHjeHcatope. J[ns

Puc. 4.71. IIpunuunuaiphas cxeMa MEXaHHYECKOTO BOITYXOOCYHIHTENS
C UCIIO/IB3OBANUEM I HATPEBAHMA TEIUTOTH KOH/EHCAIUH
XOJOANTBHOTG arenTa:

A — BraxHblii Boagyx; B — oxurax/icHubri M ocylieHHIi BO3nyX; B, — HarpeTsiii
BOaayx: 7 — KOMIpeccop; 2 — HCHAPHTeTk; 3 — PEryIHPYIONIHA BEHTUAD;

4 — KOHJeHcaTop
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9TOTO OCYILEHHbIH 1 OXJIaXK-

AEHHHN BO3/(YX NPOILyCKa- it
eTCs Hepe3 KOHAeHCATOp X0-
NoANAbLHON MalIHHBI, Kak

3TO MOKA3aHO HA puc. 5.71.
EcTecTBenno, 9To BEIXOOS-

WHUH [Mocae OXJaXAeHUT
KOHJieHcaTopa Bo3nyx Oyner

HMeTh TeMNepaTypy X 9H-
Ta7bIMI0 BLIllle HAYaAbHBIX

(pHc. 4.72), NOCKOABKY B 0
KOH/IeHCaTope BBbIJeAseTcs,

KPOMe TemnJa KOHeHCALUY
XOJIOIVJIBHOTO areHTa, emuie

M TENNo, ceazanHoe ¢ pabo-

Toit komnpeccopa. Pabora
XONO/UABHOH MAMMWHEL B Puc. 4.72. W3o6paxenue npoecca
AAaHHOM ciy4ae IIPONCXOINT M3MEHEHHA COCTOSHMA BO3LyXa
o HHK.HY TeILJIOBOTO HACOCA. B MEXAHHYECKOM BO3NYXOOCYUIMTENE
Ha 3TOM II])HHHH]IE OCHOBA- IMPH WCIIOJL30BAHHH /IS HATDEBaHKWA

o Telljla KOHASHCALMH;
HO YyCeTpOHCTBO BBITYCKae- 4B
o 1 U H OXTL.
MbX B HACTOAINEE BPEMS MPOLECC OCYITKH H 0 EuKIlEIIHﬂ_
(IpH IIPOXOMJIEHHH Yepes HCIAPHTENb);

MEXaHWMECKHX BO3NYX00CY- BB — nponecc HarpeBaHuA (IIPH IPOXOKIEHHH
IHTene. 4epes KOHACHCATOP)

Ocywumeﬂu, OCHOBAHHYME HA NPUMEHEHUU noziomumenci enazu

Ocyuka Boafyxa MOKET IPOU3BOAUTECS MUIKUMY W TBEPALIMU BJaro-
MOTJAOTUTEAAMY. B KadecTBe KUIKHUX BAArOIOITIOTUTENEH IIPUMEHSIOTCA
BOJIHBIE PACTBOPBL PAsAUYHbIX coneil. IIpH 9TOM UCOIb3YeTCca crOHCTED
YKa3aHHBIX PACTBODOB, 3AKAOYAOIIEECS B TOM, YTO IIPH DABHBIX TEMIIEDA-
TypEIX JlaBaeHHue HaCbIIHEHHOTD BOJAHOTO Mapa B LIOTPAHHYHOM Ci0e Hajd
TOBEPXHOCTLIO pacTBOPa (P:, r,) HUKe AaBjieHMs HacbiIeHHOTO BOASHOIO
11apa Ha/l TOBEPXHOCTDIO BOABE (P]'"). ITa pa3sHOCTh aBIeAnit HackeH-
HOTO BOAAHOIO Tlapa Haj NOBEPXHOCTHIO BOAW u pacTsopa (P — P )
HasbiBaeTcs fenpecciei. O4eHb BasKHBIM IIOKa3aTeNeM /IS TAHHOIO pa-
CTBOPA ABNAETCI OTHOUIEHNE YKA3AHHBIX fapenuil, obo3nadaeMoe Tak XKe,
KaK OTHOCHTENbHaH BAGKHOCTb BO3IYX2, — ¢ :

(P:ﬁ. (4.196)
Py
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Kak suaum, aTo oTHOUIEHHEe UAGHTHYHO IIOHATHIO OTHOCUTEIbHOM
BJXKHOCTHA BO3YyXa.

CaoilicTBa pacTBODOB cOJIeH NPUHATO OLeHKBaTh 10 ¢azoBoit auar-
pamMe, NPeCTABASIONEH co60i 3aBUCUMOCTb COCTOSIHUA PACTBOPA OT
€ro TeMllepaTypbl 1 KOHLEHTpAnnm Kp:

K, =—8< .100% (4.197)

e G, g — COOTBETCTBEHHO BEC BOJ/Ibl U PACTBOPEHHOH B HEH oM.

IoscHym 1IpeacTaBAeHRYIO Ha pHC. 4.73 pa3opyio IMarpaMmy pacTBo-
pa. lonycTuM, YTO B HAYa/iIbHOM COCTOSIHUM PACTBOP MMeeT KOHIEeHTpa-
o K| v TeMIepaTypy £, 1, C/IeNIOBATENIBHO, €70 COCTOSIHUE HA ANArPaM-
Mé XapaKTepuayeTcsa Toukoit A. llpu oxaaxnenun pactsopa ero
COCTOSTHYE U3MEHSeTCs o TMHNY AB; 1o To4KH B HUKaKHUX U3MeHeHHi
(3a UCKII0YeHEM YMEHbUIEHNS] TEMIIEPATYDEL) B PACTBOPE He HPOUCXO-
mut. Touxa B nesxuT Ha KpUBOH KPUOCKOIIMYeCKHX cocTossHuid. I1pn nans-
HelilreM OXJAKIEHHH COCTOSHUE PACTBODA N3MEHAETCA He IO BEePTHKA-
Y, 2 N0 5TOH KPUBOH. ITO 03HAYAET, UTO CHUIKEHHE TeMIEepaTypH
COITPOBO/I2eTCSA BLHINAIEHUEM 13 PACTBOPA JbJA.

PaccmarpuBast KPLOCKOIIMYeCKYI0 KPUBYIC BC, T. . TAKUE COCTOSTHUS
PacTEOpa, NPH KOTOPLIX HAYWHAET BHIIAIATb JIe/T, MOYKHO 3AKAI0UUTD, YTO
KEDK,E[OI‘:I KOHLUEHTpallu COOTBETCTBYET OIIpe/JeNleHHOe IIOHHKeHHe TeM-
nepaTypu 3aMep3alusl pacTBopa I!"p 110 CPAaBHEHHIO ¢ TeMIlepaTypoit 3a-

Mep3aHus Boisl T . 310
IIOHV>KEHUE TeMIIepaTyphi

i (at,_ =T -T)rembomnn-
ALK L lile, yeM BBILle KOHIIEHTpa-

101 + ‘(‘tplﬁ') A 1IMA pacTBOpa.
ﬂxﬂaxb{w Ecau navanbHoe co-
N // CTOsIHHE PACTBOPA Xapak-
/ Tepuayercsa Toukoil E, To
-5 TPOUECC OXNIAKIEHHS 1300~
i 8 Bunodenud PaXaeTcs CHavasa IpAMOi
i comt ED, a satem xpupoii DC.
-1§ _ﬂ”gi o ey Kpupas DC npepcrasnsier
200 \/ €000 TOUKH COCTOSAHHSA Ha-
L (ned+com) coinieHHoro pactsopa. Ox-
'ﬂﬂLr? R 7? 7 r A naxaenue 110 kpusoi DC

COLIPOBOXK/IAETCS BBITIAJIE-
HHEM KPUCTAIO0B PacTBO-
Puc. 4.73. Mazopas anarpamma pacTROpa PeHHOI conn.
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Ipoueccet u annapamon KOHOUYLORUPOGARUS 8030y xa

B touke C, Ha3bIBaeMoit 3BTeKTHYECKOI, OTCYTCTBYET sxuKas dasa,
a pacTBOD ABJAETCA CMECDIO JIbAA Y1 KPUCTAILIOB COJH.

CHukenne JapjieHns HACHIIUEHHOIO BOAAHOTO Lapa Haj| OBEPXHO-
cThi0 pacTBopa 6ysieT Tem 6onblie, YeM BhiE KOHIEHTPALUS PACTBOPA.
Kak nokasanm uccnenoBanus, BeJUInHa @ = £y /P" LIPH LOCTOAHHOM
6apoMeTPHYECKOM IaBJEHUH MAJIO 3aBUCUT OT TEMHEpaTyphI TlosTomy
MOKHO CHUTATh, UT0 @ = (K ). Tak, HanpuMmep, 0151 pdCTBopd mopuc—
Toro KaJlblUsA [IPH TeMHEpdType 20 °C K = 8%, 9o = 0,95
K =10%, ¢ =093 Kp 15%, ¢ =087 K = 20/6, ¢ =078 K =25%,
¢=0,7.

PacTeop XA0pUCTOrO TUTHA XAPAKTEPUIYETCS CNeTYIOMHAMI TaHHbI-
MM: Kp = 4%, ¢ = 0,85; Kn = 6%, ¢ =0,8; Kp = 8%, ¢ = 0,68; Kp=10%,
¢ =055 K=12%, ¢ =045 K = 14%, ¢ =0,35; K=16%, ¢ =0.2.

K BeiuecTBaM, BOiHEE DACTBODPH KOTOPHX MOTYT OBITh MCHOJBI0-
BAHLI /71 OCYIUKH BO3/TyXa, OTHOCATCS TJIABHHM 00PA30M XJIODUCTHIe
u bpomucTeie conu aerkux metannos: NaCl, MgCl, CaCl,, LiCl, LiBr
1 p.

IIpu BeIbOPe pacTBOpa AMist BO3AYXOOXIAAUTENBHON YCTAHOBKH CJle-
MYET YUYUTHBATh, KPOME €70 BO3TYX0OCYITUTENBHBIX CBOHCTB, €11E H CTO-
HMMOCTh, 8 TAKIKE TAKHE €0 CBOUCTBE, KaK XUMHUYECKYIO CTOHKOCTD, TOK-
CHYHOCTD U CTIOCOOHOCTS BHI3BIBATH KOPPOSHIO,

K uncny adibexTHBHBIX BO3AYX0OCYIMATENEH TPHHAIENKAT XJTOPHC-
ThIA 11 GPOMHCTHIH JIMTHH, OIHAKO 3TH COIM MMEIOT BBICOKYIO CTOHMOCTD.

B xauecTse BO3MYyXOOCYIMUTEILHON YCTAHOBKH, UCIIONBIYIOWEH JIs
0OpaboTKY BO3/IyXa BAArOIOTOAONMI PACTBOP, MOXeT ObITL IPUAMe-
HeH 11060 13 PACCMOTPEHHBIX KOHTAKTHHX anmnapartos. Jlyuine Apyrux
NS ATOM Ued HOJIXONAT AlNTapaThi leHHOro THlla.

B BO3MYXOOCYMIUTENbHOH YCTAHOBKE B HPOLECCE B3AUMONEHCTRUS
BO3/yXa W PacTBOPAa W3MeHseTCA COCTOsAHHe Toro U apyroro. PacTrop
OTHUMAET OT BO3JLyXa TeIlo U Bary, ¥ N03TOMY HECKOJILKO HarpeBaeTcs
1 pa3baBsgeTcs BONOH.

VYBenuuenre TeMileparypsi pacTBopa 1esecoobpa3Ho OTPAHUUUTD 2—
3 °C, a ymenbinenune konnentpauuu — 0,2-0,3%.

IockoabKy KOHLIEHTpalKst PacTBOPa B Iipollecce paboThl yeTaHOBKM
CHUXaeTcs, ee HeoOX0MMO HEIPEPHBHO BOCCTAaHABINMBATD A0 HAYalIb-
HOIO 3Ha4eHUsd, JTOT MPOLECC HA3BIRALTCS PEKOHUEHTPae.

CylecTsyeT HeCKOJbKO METON0B DEKOHIIEHTpauuu pacteopa. Han-
foJee YacToO IpUMeHsieTcs BLITAPUBAHNE BIIATH U3 KUISILEro pacTBopa
WJI UCTIAPeHUE ee M3 HarpeToro pacTeopa.

Ha puc. 4.74 npencrasieHa cxeMa yCTAHOBKY C UCIIOJIb30OBAHUEM Me-
TOa, OCHOBAHHOTO Ha BEIIADWBAHWH BJaTH M3 pacTBOpa,
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Pue. 4.74. PexoHllenTpanus pacTBOPa BhIIIAPHBAHHEM BIIATH:

BO - poagyxoocymuTens; O —~ oxaaaurens pactsopa; T — TEIO0OMEHHHK;
B — ycTpOiCTBO 05 BhINAPUBaHUA paary; IT — phixoj nmapa; A — BXOA BAAKHOTO
BO3/1yXa; B — BLIXOX OCYLIEHHOTO BO3/yXa
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Puc, 4.75. PexonueHTpanus pacTpopa IIpH IIOMOIIY KCIAPEHHA BITATH:

BO - poamyxoocywmrens; H — ucnapurens; K - xanopudep; IT - nogorpesaTes
pacreopa; T — reinoobMensvK; O — oxAaguTedb pacTsopa; A — BXO/A BAaXKHOrO BO3ZYXa;
B — BLIXOX OcymIeHHOIO BosayXa; A, — BXOJ HAPYXHOTO BO3AYXA;

B, - BeIOpOC B atMocdepy YBIaKHEHHORO BO3AyXa
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B cnyuae nmpumeHenus e BbillaDMBaHMSA, a UCIIapeHvis clenyeT obec-
ne4nTh ucnapene abcopbupoBaHHo pactsopoM Bnary. Jls atoro noc-
TATOYHO HArPETh PACTBOP /IO TAKOH TeMIlepaTyphl, 4ToObi flaBieHne BOAA~
HOro 11apa HaJl IOBEPXHOCTHIO PACTBOPA OKA3a/0Ch BLILIE ITAPIHANIBHOTO
JIABJIEHWS 11APA B BO3AYXe, Ipe/THA3HAYEHHOM JIs TI0T10IeHHs W30LIToY-
Horo koavuecTsa eaary. Torna 6yner nabmonaTees vicnapenye nocienHed
U Ipou3oHzieT HeobXonuMan peKkoHIeHTpanus pacTeopa. OObIMHO B Kave-
CTBE YCTaHOBKY, I[peIHa3HauYeHHON ISl MCIIAPEHNs], UCTIONb3YeT s anma-
parT Toro Xe THILA, YTO M VI OCYINKY Bo3yXa (puc. 4.75).

Ocyuxa 6030yxa meepoviMu noziomumensimMu e1azu

Ocylika BO3NYXa TREPALIMH ITOIJIOTHTENAMU BJAATH 3HaYKTeILHO 3ddek-
THBHee OCYIIIKH ¢ NOMOIILIO BOHLIX PacTBOPOR coseil. B kauecTse TBep-
ABIX TTOTTIOTUTeE el BAATY U3 BO3AYXA HCIONL3YIOTCS BENIECTBA, HA3BIRAE-
Mbie copOerTamu, Yarie ipyrux copbeHTOB I PUMEHSeTCs T'ellb KpEMHHEBOI
KHCJIOTBI, U1 CUIHKAre b, CHINKare/b BBITYCKAETCS [IPOMBIILIEHHOCTHIO
B BUJIe 3epeH AuaMeTpoM oT 2 1o 6 mam. 3epHaM CHIVIKATeNsl CBOHCTBEHHA
BECLMA [IOPUCTas CTPYKTYPa, KOTOPAs CO3IAET Pa3BUTYIO TOBEPXHOCTh
BHYTDEHHUX KaNListpoB. CyMMapHas 1LI0IIAIb BHYTPeHHeH 110BepXHOC-
TH cTeHOK KanuiupsipoB pocturaeT 400 000 a2 Ha 1 I copbenra. Ilnot-
HOCTb CaMOT'0O TBEPAOTO BelecTBa cunukarens y, =~ 2,2+2,3 I'/cm?, a mnor-
HOCTb copbenTa B HachimHoM cocTosHum y — 0,45+0,7 I'/em®.

B Cosercxom Corose BuinyckaeTcs ige Mapku cunukareis: KCM u
KCK. Cunukarens mapku KCK nmeer Gosee Kpynible 3epHa ¥ ero OpH-
crocTh Buime. Ecav y cunmkarens mapku KCM o6beM KanlHILIApOB co-
CTaBJsieT OKOMO 42% ofbeMa, To 00BEM KaTNIJIAPOR Y CHIIMKATENS MADKH
KCK pagen 61%. Braronornoturesnblas cliocoOHOCTb CUTUKAre st MAPKA
KCK rtpu 6omniee pbicokux (Boiue 0,65) aHaueHUSX OTHOCHTENBHOH BIaK-
HOCTH BO3/yXa BHilE, 9eM y cunukarens Mmapki KCM. Hoatomy ais ocym-
KM BO3/lyXa Tiefecoobpastee IpuMeHATs cuaukaress Mapku KCK.

B ocHOBe MexaHU3Ma IIPOIECCa OCYIIKH BO3AYXa JIexaT ABNeHUs aj-
copbrun ¥ KanuUIApHON KoHAeHcalMn. Mosiexyibi BOAsSHOTO napa, aji-
copGHpPOBAHHEIE MOBEPXHOCTHIO KAIIMUIAPOB Y CKOHAEHCHUPOBABILIMECS
Ha Heli, 06pa3yIoT BOTHYTHIH MEHUCK XuKocTH (Boant). MapecTHo, uto
JlaBJeHHe HaCBIIIEHHOTO [apa XHIKOCTH Hajl €¢ BOTHYTOM II0BEPXHOC-
THIO HUKE, 4eM Haj Tiockoil. IIpndeM 5To NOHKeHWe 0GpaTHO IIPOTIop-
LMOHANBHO PAMyCy KallWLIsapa.

Takum o6pazom, ec/id JaBJeHNe BOJIHOTO 1apa B Bo3flyXe 6yaeT Gonb-
11e, 9eM laBJAeHHe HachILIEHHOTO 11aPa Hall BOTHYTOM NIOBEPXHOCTHIO BOIbI
B Kanuanapax, To iap u3 Boanyxa 6yzeT mnddynauposaTs B NONOCTDL
KalUWIJIHPOB W 3aTEM KOH/IEHCUDOBATHCS.
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CrniocoOHOCTDb CHANKA-

g, reJist OTJIONIATS, BOASHOM
el nap U3 BO31YyXa 3aBUCUT
W—A 117 T OT TEMIIEPATYPhI K IIAPLH-
20 W anbHOTO JaBIeHHUS UIU
] BJIArOCO/IEDHAHNS BO3LY-
150 xa. MakcuMasibHOe KOJIU-
Lt X5 YeCTRO BOASHOIO I1apa, Ho-
100 o} [JIOIAEMOe CUIIHKAreneM
P 4 U3 BO3/JYXa, COOTBETCTBY-
2 & — T PaBHOBECHOMY COCTOSI-
A HHIO, KOTODOE HACTYHAeT
7 S 0 6w 2 4w 110CJIE TTPOAOIKHTENLHOTO
1peObIBaHVIS CHINKATeNs

Puc. 4.76. 3aBHCHMOCTH PABHOBECHOTO B TaHHOM BO37yXeE.
COZEPXKAHMs BJIATH B CUJIHKArene oT temIepa- Eci 0603Ha4uTh pas-
TYPHI H BAATOCOIEPKAHMA BJIATH HOBECHOE COCTOSHWE CH-
B CHJIHKarese oT TeMIlePatypsl ¥ Baarocokep-  NUkaread a I/« cyxoro
JKAHHA BO3NYXA CHIMKAareJsi, TO B 3aBHCH-

MOCTH OT BJIArOCOAEPXka-
HUSL ¥ TEMIIEPATYPbl BO3lyXa KPUBLIE DaBHOBECHOH BAKHOCTH OYyAyT
n306pakaThCsl KpUBBIMU B COOTBETCTBHY ¢ PHC. 4.76.

B ycTaHOBKaX, UCTIOIb3YEMBIX /i1 OCYIIKH BO3/yXa, CHJIMKare/b Ha-
CHITAETCA CI0eM, MMEIOIMM OIpeneneHHyIo TommuHy. [Ipu atom cpen-
HsSL BAYKHOCTD CUJIMKArels B CJIoe MEHbIIE PAaBHOBECHOM.

Ecau 110 ocu abcumMce oTA0KAM TOJIMHY €108 CHIMKarens [, a 11o ocy
OPIYHAT — OTHOUIEHYe BJKHOCTH B JAaHHOM TOUKE CJIOSL CUJIMKAreJIs K PaB-
HOBECHOH X/, TO 110JIyYYM KPHBHIe PACTIPeieIeHusT BIOKHOCTH CHINKare-
Jist 7151 Pa3IMYHbIX OTPE3KOB BPEMEHH (T, T, .., T ), IOKA3aHHbIE HA PHC.
4.77. Ilo vcTedeHnn OTPE3Ka BPEMeHH T, PABHOBECHAs BAAKHOCTD IOCTHIA~
€TCST JIMIIb Ha IOBePXHOCTH €TI0 CUIMKAreId, T. e. TOMIMHA £J1051 ¢ PABHO-
BECHOH BIKHOCTBIO paBHa HY O (Az, = 0), TONMIMHA €104 CUAHMKares, He
HauaBero paboTars, papHa Ay,. Ilociie 0Tpe3ka BpeMeHH T, DABHOBECHYIO
BJIKHOCTb IPUOGPETAET YaCTh CI0S CUIMKAreis, papHas Az,, a TonmmHa
cnos, ne Habpasinero Biary, coctapseT Ay,. M nuib nocne orpeska spe-
MeHyl T, BCS TOMIUMHA €05 CHNMKarels BCTynaeT B pabory (Ay, = 0),
a Ha ToMIMHe Az, CUMKare/b IpHoOpeTaeT PABHOBECHYIO BIAXHOCTD.

Takum 06pazoM, B KaXk/blil TaHHBIE MOMEHT BpeMeHH T, €CTb CJIOH
CHJIMKATeNs, BAaXKHOCTy KOTOPOro X MeHee pagHoBecHo#. B cooTser-
CTBUY ¢ puc. 4.77 TOMNIUKA Takoro cost paHa [ — Az,— Ay,. Cnoii Ton1-
IMHO Az MMEeT PaBHOBECHYIO BAAKHOCTD, T. €. X = d, /151 CJI0S TO/IIK-
HOlt Ay, BnaskHocTs ¥ = 0 (MM IEPBOHAYANLHON BeJMYMHE, KOTOPYIO
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Puc. 4.77. Kpuphie pacnpenenesus BIRKHOCTH CHAMKATENS B PasAUYHbIe
MOMEHTEI BPpEMeHHU

CHJTVIKATENb UMeJT 10 Hayasa paboTel yeTanoBku). Tlo neteuenuu t, yacos
CHJIVIKATeIb BO BCEl TOMIUHE oS IPHOOPETAeT TY MM HHYIO BIQKHOCTb.
IIpy aTOM CpeHAs BIKHOCTL CHIVIKATEIS TeM BhilIe, ueM Tosue cioi. He-
TIOJIB30BAHNE CJIOS CHITMKATENIS B TedeHUe IIePHO/A BPEMEHY, PEBLIIIAIONIEe-
IO T, 4ACOB, Helle1eco00pasHo, Tak KaK CTENeHb OCYIIKY BO3LYXa Ha4HET No-
CTEIEHHO CHHIKATCSL.

C HoMOWBIO CHIIMKATENS MOXKHO JOCTHIHYTH r1YG0KOro ocylieHus
BO3/IyXa, KOHEYHOE BJIArocoIepKaHne KOTOPOI0 MOXKET AOCTHIaTh BEJIH-
ynnbl d_= 0,025 I'/xI, 4T0 COOTBETCTBYET TEMIIEPATYPe TOYKH POCHI IIPU-
mepHo -0 °C.

ConpoTHBIeHHe Clnost CUNVKareas Al B mu 600, cm. MOKeT OLITh o1~
peneneno 1o npubanmxenHoit bopmyte

Ah = (3500+4000) ke?, (4.198)

rae [ — ToJuIuHA €04, M;

®w — CKOpOCTb Bo:myxa 1IIPH 1IOAX0NE K CIOK CHANKATL'EN S, M/cex.

PexoMeH/yeTcs IIPHHAMATL @ B 1ipexenax 0,15—0,5 a/cex.

[ornomuesye cuamnkareaemM BOASHOIO TIapa U3 BO3yXa COCTOHT, Kak
YKA3HBAJIOCH BbiNIE, U3 JBYX NDOLECCOB: afcopOUMK M KAalWUISPHOH
kongencanuy. Oba 2Ty 1pollecca CONPOBOXKAAIOTCS BHACAEHUEM Tell-
na. ITpu ancopbuyu BuiieIgeTcs TENAOTA cMa4nBaHus, KOTopas Ais
Pa3NUYHHX YCAOBMIA cocTaBaseT BeanunHy Menee 100 xxar na 1 I
[OTIOINEHHOH BJIATH.
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B npouecce KanmuaaspHoil KoH/AeHcanuy ocpoboKIaeTes TeI1oTa
napoobpasoeanus, npubansurensao pasias 600 xxar va 1 I pnaru. Cre-
NOBATENbHO, 1IOJIHbIEe TEIJIOBbIENEHNS NOCTHTAIOT BeJUYHHLI, OAN3KOI
K 700 xxan Ha 1 kI ancopbupoBaHHOM Baary.

MoXHO CYNTATSE, YTO TEIL10, COCTABJISIONIEE TEILIOTY CMAYHBAHUS, Te-
pSeTCs] HAa HarpeBaHHe 3/1eMEeHTOB YCTAHOBKH U OTAAETCA OKPYXKamoled
cpexe. Ternora napoo6pazoBaHust, COlep:KaBiasica paHee B BO3lyXe BMe-
CTE C BOJISTHBIM IIapOM, IIOCTYTIAET BHOBb B BO3/YX B BUjlE IBHOTO TeIla,
4TO BHIPAXKAETCA B POCTE ETO TEMIIEPATYPbL

IIpotiecc n3aMeHeHHA COCTOSHHA BO3AYXA [IPY IIPOXOAKICHUY UM CIOS
cunukarensa u3obpaxaerca Ha I — d quarpaMme 3o3HTADBION (pHc. 4.78).

Ilocie TOTo Kak cnoil CHAWKAre/s AOCTHIAET PAcUeTHOH BJIaXKHO-
CTH, eT0 UCIONLIORAHYE NI/ OCYIKY BO3AyXa pekpaiaercs. C nenwio

BO3BpANIEHHUA CHJIUKA-
reqll0 MepBOHAYANLHBIX
He & CBOHCTB IIPOU3BOJIUTCA
\ J=const 2 ero pereHepaims, 3aK0-
YAKOWIAACA B HarpeBaHWH
710 TeMIIepATyphi BbIITe
100 °C (obs14HO HyTeM
MPOTLYCKA Yepes CON CH-
JIMKares BO3AyXa, Mero-
g mero Temneparypy 150-
180 °C) ¢ nocaenyoumm
oxnaxkaeHueM. B mpoiec-
e ce HarpeBaHHs (MJH ak-
THBALVMH) [IPOUCKOAUT
HCIIapeHyie BJIATH B Ka-
NMIIISAPaX CHTMKATE/A, A B
npoiecce OXNAXKAEHU
MUHHMANbHOE KOJHYe-
CTBO BOJSTHOTO I1aPA BHOBL
KOH/IEHCUPYeTCs, 61arofapsa yeMy B KallHLAApax o0pasyloTcs MEHUCKY
BOJIbI, CIIOCOOCTBYIONIHE JANBHENIITNM IIPOLIECCAM OCYIITKY BO3AYXa.

Takum obpasom, pabota cyvkareseBoit BO3yX00OCyMTENbHOH ye-
TAHOBKH COCTOMT M3 JBYX IMKJIOB: LMKJA aAcopbUMY U InKia aKTHBa-
. [lng obecnedenuss HenpepuBHOCTA JEHCTBAS BO3AYXOOCYIIUTE b
HOH YCTAaHOBKHY CJI0W CUIMKaresst [yOAMpyIOT, H TOr/a BO BpeMsi paboThl
OTHOTO CJI0S B IIHKJIE aficopOuvy APYroil IPOXONT aKTMBAIMIO, M Ha-
obopor.

Hpunuunuanbsas cxema YCTAHOBKM ¢ AYOGNUpYOWUMY APYT Apyra
CIIOAMU CUNHKATeNs TpelICTaBJaeHa Ha puc. 4.79. B nonoxenun, nzobpa-

Puc. 4.78. W3obpaxenne na I — d nuarpamme
[pouecca 0CyLKH BO3AYXA B cjioe copbeHTa
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Pnc. 4.79. CxeMa YCTAHOBKH ¢ ZyGAMPYIOUMMH CIOAMM CHIMKATEs:

BO - cnoit Bosgyxoocymaromero TBepaoro copberta; K — kanopudgep;
IIB — neuTpobexHblii BeHTHIATOD:
1 - perynMpyiolee yCTPOKCTBO Ha NToflaue BO3AyXa B TIOMELIEHHE; 2 — PEryJIHpyiouHe
ycTpoitcTBa Ha BbIOpOCe BO3AYXa B atMocdepy; 3 — KianaH, PeryJupyoumit nponyck
BO3JlyXa Yepes Kanopudep MM [10MHMO HETO

*KeHHOM Ha pucyHKe, B JIEBOH YacTH YCTAHOBKH ITPOUCXO/TUT AKTUBAIIAA
CUJIMKAres, a B IIPaBO YacTH — OCYIIKA BO3AyXa.

EcrecTrenno, 4T0 B yCTAHOBKAX C IBYMS AYOIUDYIOTUAMH CNOAMH CH-
NHKATEIA TIPONOMKUTEIBHOCTL IUKIOE JJONKHA ObiTh ofiMHakosa., Cne-
AYET UMETh B BUAY, YTO TOJIMHA CNOS CHAVIKATENs B IPOAOJKUTE b
HOCTD TIPOLECCa AICOPOINY CBA3aHbE IPYT ¢ APYTOM.

Kosmuectso snaru G, nopiexallee yJaieduio u3 Bo3yxa, paBHo

_G:i-dy)
== 1000

rae d,,d,~ HavanbHoe M KOHEYHOE Brarocofepxanue nosyxa, [/xl

T — AMUTETLHOCTD MUKINA ancopbiuu, uac.

[Ipenenshyo BADKHOCTD CUIKKATEN @ CJeNYeT Ha3HAYATh IOPAAKA
0,1 Beca cyxoro cunukarens (y,). Cnenoparensho, Tpebywommiicss fns
norionenns G, 06beM CUIMKAresnst COCTABUT

(4.199)

Gy _G(dy=dy)t
ay, 1000ay,

Ve (4.200)

EIM npuHATH CKOPOCTD epe BXOAOM BO3/(yXa B C/IOH CHIMKares
@, TO MOYXHO OIIPEIEIUTD IIOMAAE 106080 MOBEPXHOCTH CIOS:

Gr[1+ 4 J
1000

=T,

¥, - 3600w

rae . — obbeMHbIi Bec BO3ayXa, kI/x’. OTcona TonyMHa cnos cH-
JIMKATes OKa3biBaeTcst pABHOM
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12Y 600 @i-ds) 1w (4.201)
F (1000+4, ) ay,

Hpunsisy = 1,2 «/»’,y = 600 xI/»* v a = 0,1, MOXHO IOy IUTE IPK-
GAU3UTETBHYIO (MOPMYJTY UISi ONIPele/IeHHS TOMIHHEL CI0S CHJTMKATeJIs:

1=0,007tw(d, -d,) . (4.202)

KpoMe ycTatiosok, paboTa KOTOPEIX I0/IKHa ObITh HENIPEPHIBHOM, B psijie
Clydaep BO3HHKAET ue()ﬁXOuMMOCTb B arperaTtax [epuoauieckoro JIeH-
craust. [locrennme nerecoo6pa3Ho UMETh MEPEABMKIEIMY, TAK KaK 3T0 [10-
3BOJISET IPOU3BOAKTD, HANPUMED, HHTEHCHBHYIO OCYIIKY PA3THYHEIX 110-
MeEIIeHHI CTPOSIMXCS 3AAHUI Mepel HaualoM OTAeI0YHBIX PadoT.

B. W CeiuukossiM pa3paborana MepeaBiKHas CHIMKareaeBas ycTa-
HOBKA, COCTOSINIASA U3 YeThIPeX MaTPoHoB. B KaxaoM naTpoHe ABa ropu-
30HTAJBHBIX CJIOS CWIMKATEIS TOMIMHON Mo 125 mm, pacrionokeHHBIX
MapaielbHO HAMPABIeHUIo ABMKeHHst Bo3ayxa (puc. 4.80).

B KOMIUTEKT yCTAHOBKY BXOAUT TETEXKa, Ha KOTOPOH CMOHTHDOBAHH
IBe KOJIOHKY MATPOHOB, BEHTUIATOP H 3neKTpoapHraTens. OcymasMbiii
Bo3ayX B Konuecrse 1000 »3/vac sabupaercs U3 noMeleHUst ¥ pasme-
NSIETCSE Ha ABA MOTOKA, KOKABIA H3 HUX NPOXOAUT MOCIEN0BATEILHD Ye-
pe3 ABa NaTpoHa.

O6mas MaKcUMANEHAs BIATOGeMKOCTb yCTaHoBKY coctasisier 50 1,
IaTponst, AOCTUTHINE MOJTHOTO BJIATOHACHIIEHHUS, CHYMARTCS ¥ TOBep-
raloTcst peredepanyy, a UX MecTo 3aHHMAIOT HOBEIe,

KpoMe cuiukarensi, B KauecTBe TBEPAOTD COPOEHTA MOXKHO HCIOJb-
30BaTh AMIOMOTENb, WK aKTHBUPOBAHHBIN amOMuHM, cofepxamuii B
ocsoBroM Al,O,. Cop6unontibie cocofHocTH aToro copbenTa HUXe,
YeM CHUIUKare/si, a 00JACTh ero IPUMEHEenUs orpaHrYena TeMIepary-
poii nopsinka 25 °C. ITo3ToMy anioMorelb UCIOTb3yETCS PEXe, YeM CH-
mukareas. OHaKo ¢ TOMOIBIO ANOMOTENst MOYKHO OJXYYUTh 60Mee Bbl-
COKYIO CTeTleHb OCYIIKM BO3/yXa, XapaKTepPU3YIouylocs TeMiepaTypoil
Touku pockl —60 °C.

Ocyuwxa 8030yxa & YCmMarOBKAX, UCTIONIYIOULUX XAOPUCTIbIL KATbULL

HpHMe‘HCHHE XJIO])HCTOFO KaJIbIIMsl B YCTAaHOBKAX A5 ocylmm BO3AYXa
OCHOBAHO Ha ero CIOCOOHOCTH B TBEPAOM U XKUIKOM COCTOAHKH LOIIIO-
IIATh BOJSHOM Map U3 BO3AYXA.

(DHBHHECKRH KapTHHa NOrI0Ienyusa XJOPUCTHIM KaJllbI{ueM BOJSAHOTO
napa U3 BO3Ayxa MoXeT OBbITh Npe/icTaBIena cieayolmM obpasom. fpu
KOHTAKTe BO3AYXa C TBEPABIM COPGEHTOM IIPOMCXOAUT IOTIOLIE e BO-
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ISTHOTO 1apa Ha IPAHHIle KOHTAKTA, CIeACTBHEM Yero SBASeTCS XHMU-
4ecKoe cBaspiBanue Moxekyn H,O u BuaousMenenue noBepXHOCTHOTO
CJI0S TBEPAOro BellecTBa — 1€Pexol CaCl2 B CaCl,nH,O (nponecc rua-
paranuu). [lo Mepe yBenuyenus YMcaa MOTIONIEHHBIX MOJIEKY BOIBI
na nopepxtoctu TBepaoro CaCl, o6pasyercs nurenka xuakocry (pa-
CTBOpa), B KOTOPOH NPOAOMKAETCH MPOLECC MOTJIOIUEHUS BOASHOID
napa. [Morsomennas U3 BO3AYXa NIeHKOH pacTBOpa BAara IPOABUTAET~
Al B TITy6b CI0S TBEPAOTO XJOPUCTOIO Kanbiys, Y cTaHOBJIEHO, YTO AJTH-
HA YYACTKA €101 cOPOEenTa, Ha KOTOPOM MPOMCXOAUT aKTHBLOE HOA0IIe-
HHE BOJSHOTO Iapa U3 BO3AyXa, paBHa 450—600 mm.

BraronornoTuTensHas CIoCo0HOCTD XJA0PHCTOTO KANBIMS XapaKTepH-
3yercs nocTpoeHHbiME B. M. CpmukoBsiM KPUBBIMU, KOTOPBIE ITOKA3a-
HbI Ha puc. 4.81.

Kax BUAHO U3 PUCYHKA, BAATONOTTOTHTEIbHasA CIOCOGHOCTh XIOPHC-
TOTO KajisLHs TeM OoIblie, YeM BbIlie OTHOCHTEIbHAs BAKHOCTDL BO3-
ayxa. Bropoii BbiBo, KOTOPBLA MOXHO C/IeJIaTh B Pe3y/IbTaTe PacCMoTpe-
YIS KPUBBIX puc. 5.81, 3aK/1104a€TCs B 11e1ecO000Pa3HOCTH UCIOMb30BAHUS
BCEH BJIaronorIoTHTEALHOH cocOOHOCTH CaClz, KOTOpask COCTOUT U3
G=G_+ G xI/«I copbenra.
Ecmu He mpeaycmatpupars Ho-

7"{2‘%‘?“'_‘ /. TJIOUIeHUs BJAard pacTBOPOM,
T copbenma 71 NOTJIOTHTENbHAS CIOCOBHOCTD
8 yMEHbUIAETCH Ha Benruuuny G .

J # IloaToMy BO BCeX yCTaHOBKAX,

6 7 7 / / npeasioxenusrx B. Y. Connuko-

y r BBIM, OCYIMECTB/JIEH TPUHIUI, B-

; _— / 4 COOTBETCTBUM C KOTOPHIM IIPO-
—— /:9 Hecc MOoTJOLIeHUS] BOASHOTO

g > napa MPOMCXOAHT He TOMBKO
Ja 0 0 & We¢y TP OMBIBAHHH BO3IYXOM CJIOS

TBEPAOTO XJIOPUCTOTO KA/bIIHA,
Puc. 4.81. BraronoraorurensHas KOHEYHBIM Pe3YyJILTaTOM 4Yero
CnocoBHOCTh XAOPHCTOTO KATbLNs SBIsIeTCst 0OPa3oBAHYe PACTEO-
B aaBHCHMOCT‘]:I OT €r0 COCTOAHHUA KU pa, HO H Hp" BSEHMOAeﬁCTBMH
OTHOCHMTEAbHOW BJAAXKHOCTH BO3jayXa: B()S,Ilyxa ¢ ITUM paCTBOPOM.
1 - Gesponmbiil xnopucThii Kanelui CaCly; Paapaﬁo’rano HECKOTBKO TH-
2 ~ Kpuctaninyeckhit XnopMcTHI kanenmii

CaCl,nH,0; 3 - KOHIEHTPHPOBAHHHII OB TePECHAPSARAEMEIX XJIOPHC-
pacTEop TOKa/IBIIMEBBIX BO3AYX0OCY M-

TeJbHBIX YCTAHABOK, KOTODBIE 110
CIOCO0Y UCTIOMB30BAHKSE MOKHO [IOAPA3/IeIUTh Ha HEPEHOCHbIE, TePeIBUXK-
HEIE W CTALMOHADHEIE, A 10 HATIPABJIEHHIO IBHKeHHsI BO3yXa [IPU OMBIBa-
HUY CJI0A COPGENTA ~ Ha BEPTUKA/IbHbE U TOPU3OHTAIBHEIE,
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IMpusIHIMaIbLHAS CXEMA yC-
TAHOBKH MePEeHOCHOrO THIIA C
BEPTHKAALHBIME CJIOAMM XJIO-
PHCTOrO KaJIbIIMs MOKa3aHa Ha
puc. 4,82, Boagyx nocryuaer
CHH3Y W NMPOXOJNT BBEPX MEX-
[y BEPTHKANBHO PACTIOIOMEH-
HBIMH¥ TOHKHUMY CJIOSMH XJIO-
PUCTOro Kanblys (TOMIMHOH
10-20 mn). Toukue ciou xmo-
DUCTOTO KANbLUS MOTYT GBITh
CO3/aHEI B BH/le ApMUPOBAHHbBIX
METIIHYECKOH CeTKOMH miac-
THUH H/IM TOHKHX KacceT (puc.
4.83). B pesyabTarte noraolle-
HUS BOASIHOTO Mapa TBepAbIM
cOpPOEHT TIEPEXOIUT B KUIAKOE
COCTOs1HHHe H CTeKaeT BHM3. Ta-
Kasi CXeMa MO3BOMSET OCyIIe-
CTBJIATH KOHTAKT HOCTYIIAi0NIE-
o HauOoJiee BIAKHOTO BO3LYXa
IpeX/e BCEro CO CTEKAIOUMM
PacTBopoM, KOTOPOTO HoJbine
BCEro B HHDKHEW 4acTy, a 3ateM
yKe ¢ TBepabIM copbenToM, ITO,
KaK BUANO U3 puc. 4.81, B Hau-

o

B
L

ﬂcyweﬁw.l;
bosyxr

=/

Puc. 4.82. Cxema ycTaHOBKHU TTIePEHOCHO-
IO THTIA C BEPTHKANBHBIMY CIOSMU

XJIOPHCTOrO KaJbLUA:

1 — BewTHAATOD; 2 — CJIOH XJTOPHCTOTO

KaubiKs; 3 — pacTBOPOCOOPHHK

Puc. 4.83. [InacTHHBI H KacceTH XAQPUCTOTO KaNbIHA:

a — [acTHHa; 6 — NacTHHA ¢ KacceTol
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Thasa 4

fonplredl CTenenu CooT-

Oeywennsii bosdyx BETCTBYeT XapaKTepy KpH-
BLIX IMOTIOIIEHUS.

- YkaxeM, 4To B yucae

paspatoTaunuix B. U. Cur-

7 UMKOBBIM YCTAHOBOK HMe-
r F.’}%

eTcs MoAUMUKaAIU, B KO-
TOPOI HUXKHSI5 YaCTh (CM.
puc. 4.84) sanoansiercs

L He N/IaCTUHKAMH, a TKaHe-

r' BOH HAacaZKoW M3 TOHKO-

| -3 BOJIOKHHCTOTO MaTepuaia
| C Pa3BUTLIMH KAMJILISpa-
7 MU (MapJIs, CTEKI0BOIOK-

Braxcioy HO), OPOIAeMOH CTeKa-

LIUM PacTBOPOM.

Ha puc. 4.85 npexcras-
7eHa TepeaBHIKHAsS yCTa-
HOBKA C FOPH30HTAbHBI-
M# CITOAMH XJIDPHCTOTIO

kanbius. B epxtieii yvactu
Puc. 4.84. BoatlyxoocyuurenoHas 3TOl YCTAHOBKY KaCCETHI-
YCTAHOBKA € HCIIO/b30BAHHEM TOHKOKa-
MUANAPHOTO MaTepyana (TKaHeBoi
HacanKH):

OPOTHBHH C XJIOPHCTHIM
KaJIbI[ueM PacioaaraloTes
OTKPBITOH MOBEPXHOCTHIO,

1 — t1aCTHHLL € TBEeP/ABIM XJOPHCTHIM KaJblH- BHU3, YTO NMO3BOJAET 06'

eM; 2 — BEHTW/ISILIMOHNbIN arperar;

3 - TKaHeBas Hacajxa; 4 — pacTBOPOCHOPHAK; Pa3oBaBLIEMYCS PACTBOPY
5 — OTBEpCTHe i/ BXOJA BAAKHOTO BO3MYXa; 6CCHPEHHTCTB8HHO cTe-
6 — Hacoc; 7 — pacTBORONPOBON kath. llpenycMarpusaer-

csi IOCAeA0BaTENbHOE TIe-
peTeKane PacTBOPa C BEPXHHX NMPOTHBHeN Ha HuXHHe, B HMxHIO©0
Y4CThb paCTB()p nepe’reKaeT yepes cneManbible OKHa, YCTPOEHHLIE B pa3-
JleMTeIsHoH auadparMe, u nOMagaeT B KACCEThl, PACIIOIOXKeHHbIE OT-
KpPbITOi NoBepXHOCThIO BBepX. [Ipu aToM B HUXHe# YacTu MoryT GBITh
YCTAHOBJEHb] MYyCThle KACCeThl, 3aN0THIEMbIE PACTBOPOM M3 BepXHeH
YACTH B Npoiecce padOTHl YCTAHOBKY,
Bo Beex cyuasx paccrosHie Mex Ty IITaCTHHAMH MW KacCeTaMH yeTa-
HOBKH Z0/bKHO ObITh 15-20 MM, a ckopocTs Bosayxa ne 6onee 2,0 m/cex.
HIponece usMenenus: cocTosiHust BO3IyXa NPH TPOXOXKJCHUM Yepes
XJIOPUCTOKA/IbIMEBBIE YCTAHOBKM TaKoM e, KaK U B C/Iyuyae mpuMeHe-
HUs CHTIUKAreNs, U u3obpaxaercs wa [ — d guarpamme aunueii I = const.
Homy4aloleecsi Ipy 3TOM NOBBILEHHE TEMIIEPATYPBL BO3AYXA MO3BOIS-
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Ocywennsiy 6033yxr

dnaxcwsiu bosdyz

Puc. 4.85. TTepensixuas Bo3nyX00CYLINTENbHAS YCTAHOBKA
C TOPH30HTAJIBHEIMHK CIOAMM XIOPDHCTOTO KallblHA:
1— abcopbep; 2 — tonkne cnou copbenta; 3 — auacparma;
4 - oTBepcTHE NI CTOXA PACTBOPA; 5 — BEHTHASIIMOHHEI arperat,
6 — pacTBOpocOHOPHHK

€T MOJe3HO HCIOMB30BATE MPHHIMI BEPTHKANBHON KOMIOHOBKH. [BH-
JKeHHME BO3IyXd B YCTAHOBKAX BEPTUKAIBHOIO THIIA MOXET OBITh OCYIIle-
CTBJIEHO 3a CYeT eCTeCTBCHHOM KouBeKuuy Oe3 IpuMeHenus: BeHTUIISATO-
pos. OZHAKO yCTAHOBKH € TOPH3OHTAILHBIM PACIOIOMKEHHEM CIOEB
copbenTa 60Tee KOMIAKTHHL

BoccTanoBIEHHE BAACONOTTOTHTENBHOH CTOCOOHOCTH XIOPUCTOTO
Ka/IbI[UsT, MJIM €T0 PereHepaIuio, MOXKHO OCYIIECTRIATE BbllIapUBaHHeM
M3 PacTBOPa TBEPAOIO BenlecTsa. Brimapupanue ienecoodpastee mpous-
BO/MTBH He C MOMOIIBIO KHIISTHEHHUS, & yTeM 001yBaHUsi TOPSIYUM BO3/Y-
xoM (¢ Temneparypoi 70—-110 °C).

Bonee noapobHbIe CBeAe s O XJIOPUCTOKAIBIMEBBIX YCTAHOBKAX MOX-
HO HAliTH B CIeLHAIEHOM MOCOGHH A5 MPOEKTHPOBaHYst, pa3pabOTAHROM
B. 1. Coimukoseim [31].



[napa 5
CETH BO3AYXOBOJAOB CUCTEM BEHTUJIAITH
N KOHJAUITMOHUPOBAHHUS BO3/1YXA

§ 5.1. Boaayxosoan

BozayxoBonaMy Ha3bIBAIOTCS CHelWanbHble KaHAIDL, CAYXAIUe AJ5
NepeMellleHUs BO3AYXA B CUCTEMaX BEHTH/ISIMM U KOHIUIUOHY POBaHMsL.
C moMoLIbIO BO3LYXOBOAOB HAPYXKHKIH (aTMocthepHBII) BO3AYX B PUTOM-
HBIX CHCTeMaX BEHTU/ISILM NMOABOAUTCS K Pa3/IHYHbIM alnaparam 4ist 06-
paboTKy, 4 3aTeM paclipe/le/IsteTcs 110 MOMelEHUAM COOPyXKenusa. B Bhl-
TSDKHBIX CHCTeMaX, HaoBopOT, BO3AYX U3 IOMEHIEHHU A NPy OMOIIY BO3-
IYXOBOJOB HANPAB/IseTCs K BHITSUKHOM [axTe H BHIOPACHIBAETCS HAPYXKY.

JBuXenye BO3AyXa B BO3LYXOBOAAX TPOMCXOAUT Gnarogapsi pabore
BEHTH/IATODA, KOTOPLIH CO314a€T B ONHOM YacTH CETH BO3IYXOBOLOB JaBJe-
HUe BbIlle aTMOCHEPHOTO, a B APYToM — Huske aTMochepHoro. IlosToMy ceTs
BO3AYXOBO/IOB /ICTYUTCS HA ABE YACTH: HarHeTaTeJbHYIO0 H BCACHIBAIOIIYIO.
B npuTouHBIX CHCTEMaX BeHTHAAUNH Dosiee PasBETBJIEHHOMN SIB/AETCS Ha-
THeTaTe/bHasA YacThb, a B BLITSDKHDIX CHCTeMax — 00bIYHO Beackisatommas. Kpo-
Me TOTO, Kak Mbl Bueau (1. 3), B cCUCTeMax KOHIWIIHOHMPOBAHUS 1TPEnyC-
MOTpEHBl BO3AYXO0BOABL, UCHIONb3yeMble /11 PEIMPKY/LSTIMH aCTH BO3AYXA.

Knacenhunypopare BO3AYXOBOAR MOKHO MO Psiny npusnakos. Ilo
MaTepualy, U3 KOTOPOro OH! U3roTOBJIEH, BO3YXOBO/IbL IE/IATCS HA JBe
HonbliMe rpynIb: MeTALTRYECKRE H HeMeTa/lTH4ecKue,

K MeTasmnuecKuM BO3NYXOBOAAM OTHOCSTCS HaHbosee pacmpoctpa-
HeHtible CTATbHble BO3AYXOBO/bl M3 MaJOyTAEPOAUCTOH YepHOH U
OLUHKOBAaHHOH THCTOBOH cTanu. MamoyriaepogucTele CTATH Mapok
Cr. 1, Cr. 2 1 Cr. 3, cogepkaliue He3sHAYUTEIbHBIH MPOLEHT yriaeposa
(no 0,2%), ABIAIOTCS MArKUMHY, 06/I34210T JOCTATOMHON IPOYHOCTBIO H
HeoOXOMUMON NMIACTHYHOCTBIO U BA3KOCTbIO. [IpUMensiioTca gpa Tuma
TOHKOJUCTOBO! CTAJMU: KPOBeJibHAS M OLUWHKOBAaHHAs B BHjeE IHCTOB
710x1420 am v 1000x2000 mm ¢ Tonumaon aucra 0,5-2,0 mm 1 uMelo-
mast Toamuuy aucra 0,8—-4,0 s, mupuny 6001400 am u giumy 1200—
1400 am.

CoenuHetiHe OT/e/IbHBIX CTA/IBHBIX JTHCTOB /ISt NONYYeHUs JeTadei
BOBAYXOBOJOB IIPOU3BOIUTCS € IOMOIIBI0 (hanbied (puc. 5.1) uin ceapku,

Caapnnle CoeIHHERHs1 IPUMEHSIOTCS MPY TOJNIMHE JHCTOBOMH cTa-
ny ne menee 0,8 My, npy 5TOM Iyrovas cpapKa JOMYCKA€TCS, €CIH TOT-
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II{HHA CBADHBIX NHCTOB He Me-
nee 1,5 mm. st csapku Gonee
TOHKMX JUCTOB HUCIIOAb3YIOT-
CATa30Bble CBapHbIe COenHe-
HUS.

B nacTosiniee BpeMs paspa-
OOTanbl MeTaATAWYECKHE BO3-
AYX0BOABl BECEMA COBEPIIEH-
HOI'O THIIA — TaK Ha3blBaeMble
CMUPAJTbHO-HAaBHBHEIE BO3AY-  Puc, 5.1, Tunsl (anbueBbx coeqaHeHuit:
XOBOIBL JTH BO3AYXOBOABL, B @ — O/IMHAPHBII CTOSIUMH; § — ABOHHOM
OTJU4YHe OT BO3AYXOBOJAOB C CTORYMIL; € — OAHHAPHBIN JICKAYMIT,
brAHIEBHMU COENMHEHRAMH, 2 — nBoiHOMN NMexauni; d — DOAYTOPHBIH

6 6 KOMOMHUPOBAHHLIN, € - OJIMHADHBIHR YTAOBO;
00MALAOT DOJBITHMHA MIOTHO- M ~ KOMOHHMPOBAHNLIH YII0BOH
CThIO M MeCTKOCTDbIO.

B 3aBUCUMOCTH OT CBOMCTB
TPAHCIOPTUPYEMOTO B BO3LY-
XOBO/aX BO3AYXa MIPUMEHSIOT-
¢si OOBIYHBIE MJIH 3alUTHELE
MOKpPAcky ¥ NMOKPHITHS BHYT-
pPeHHEH NMOBEPXHOCTH CTATB-
HBIX BO3Ayx0BoA0B. llpu Hanu-
YU B nepememaemom BOSI[}‘XE
0c000 arpecCUBHBIX NpUMecei
HCIOAB3YIOTCSH BO3AYXOBOABI
U3 HepKaBelolel cTaau ¥ ano-
MHHUSL.

M3 yvicna HeMeTa/IM4ecKux
BO3IYXOBOAOB Hanbobillee pac-
IIpocTpasenye NOIYyYHIN BO3Ly-
XOBOJIBI, U3rOTOBJIEHHLIE U3 BH-
HMILTacTa, achecToneMeHTHEIe
BO3IYXOBO/IBI H BO3YXOBOAB! U3
NPYIUX CTPpOMTELHBIX MaTepUa-
Jop. Bozayxosoasl nocaennen
PA3HOBHAHOCTH MOTYT OHITE BBl-  Puc. 5.2. IIpUCTaBHbIC LUTAKOTUITCOBBIE
[IOJTHEHRKL B BHAE CAaMOCTOATEAD- BO3/1YX0BO/IBL
HBIX KOHCTpyKIuii. TIpumepom @ — y AepEBAHHBIX KOHCTpYKMil;

UX SIBIAIOTCS TPUBEIEHHBIC Ha 6-y l{aMe"HHI:lX KOHCTPYKIHH, € — NBOHHOMH
gepaauHbii kKopob: 1 — nepeBswHAd cTeHKa;

puc. 5.2 npucTastible LUTAKOTHI- 2 — WTyXaTypia; 3 ~ navedHas CTAMS:
COBLIE BO3AYXOBOJDI. KpOML’ 4 — KUpIWYHAA CTeHa; 5 — TIIHTA;
TOrO, K 3TOH € PasHOBHUAHOCTH 6 — BO3NYIIHAS NPOCTOHKA; 7 — HACTMA
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BO3ZYXOBOJOB OTHOCATCS Pa3/THyHble KAHAJIEI, MPEACTABIAIONIHEe COO0M YacTh
CTPOHTENbHBIX OrpaskAenuil. Ha pyc, 5.3 nokasaHb! BO3AyX0BOALL B IOI3€M-
HOM COODYIKEHUH, COCTAB/ISIONIME YacTh BLIPabOTKY (ee MOACBOIHOE TTPO-
CTPAHCTBO).

B nocaentee spemsi GbUIY NPEATOKEN bl BO3AYXOBOIbI U3 HOBOTO KOH-
CTPYKIMOHHOTO MAaTEPUAIA — METALIOILAACTA, MOAYYAEMOro HaHeCeHU -
€M Pa3JIHYHAIX IACTMACCOBBIX IVIEHOK HA METALANYECKYE TUCThL. DTH
BO3AYXOBOABI SIBJASIOTCS BeChbMA I1ePCIIEKTUBHBIMM, TAK KaK I03BOJIS-
10T 3aMEHMThb AOPOTOCTOSINYIO ¥ AehHIMTHYIO HEPXKABEIOHIY I CTalb.

BrIGop TOro MM MHOTO MaTepuata A5 H3rOTOBIEHUS BO3AYXOBO-
I0B AOJKen NPOM3BOJAUTLCS B 3aBUCHMMOCTH OT CBOMCTB NepeMellae-
MOJ cpenbl Ha OCHOBAaHMH PeKoMenaauui, cogepxamuxcs B CHull
41-01-2003.

BosayxoBoas!l MOTYT OTJMYATHCS He TONBKO 110 MATEPHATY, HO U 1O
dbopMe monepeutoro cevenust. EcaM Ba3nyX0BOAB NPEACTABIAIOT cOHOH
CAMOCTOSTEMBHYIO KOHCTPYKIIMIO, OHY Yallie BCEro U3TOTORIAIOTCS KPYT-
JILIMM HITH TIPSIMOYTONBHBIME. Kpyrinte Bo3ayxosoasl Tpebyior Menbliie
MaTepHala, onH GoJiee JKeCTKHe M I0NycKaloT OOIbIIYIO CTeIleHE HHAYCT-

PHATU3ANHH PH H3TOTOBICHHH.
[osromy BO BCeX CaLy4asix Caemy-
‘ €T CTPEMHTHLCS MPUMEHSITH KpyT-

Jible BO3AYXOBOBL
B coopyxenusax npou3BOACT-
J BEHHOTO Ha3HAYeHus, Kak TpaBu-
JIO, MCIOIb3YIOTCS BO3NYXOBOIKI
KPYIJIOTO MOMEPEYHOTO CeYeHUs.
Ho kpyrnble BO3AyXOBOABL MOTYT
IpUMeHSIThCS He Beerja. [lpuyn-
HOU TOMY, BO-NIEPBLIX, SABIAIOTCA
APXUTEKTYPHO-3CTETHUECKHE CO0H-
paxenusi. HpsiMoyrombhas dhopma
BO3YXOBOAOB B GOJbIuei cTene-
HH, YeM Kpyriasi, MO3BOJSET pas-
MEILATh UX B IOMelllenusx, He Ha-
pPylIasi apXUTEKTYPHOrO O6NHKA
nocaeniux. Bropoe oficroaTess-
CTBO, KOTOPOE 34CTaBIIsIeT epexo-

Puc. 5.3. BenTunsuuonsbie kanagp AR TD Ha IPAMOYTOMbAbIE BO3AYX0-

(S
\\\‘t
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5, K AIIIS IR IS DY,

B TIO3¢MHBIX COODYKEHUSAX: BOJAHI, — OTpaHUYe€HHAA BBICOTA

1 — cnyxkebHoe moMelenwue; 2 — yacTh noMelenui. Tak, eciu BeIcoTa 10-
BHIPAGOTKH JUIA MHKEHEPHHX MelleHUs cocrasasier 2,4 M, TO
KoMMyHmxaimi;, 3 - Boaayxoson 00BIYHO HEMb3H IPUMEHSTh KpyT-
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Jible BO3AYXOBO/EI C IMAMETPOM Nollepeunoro ceuenus Goaee (0,5 m, Tak
KaK 3TO 3aTPyAHHT NPOXoA Jojei. B aToM ciayvae neofxoaumo nepe-
XO/IMTh HA MPAMOYTOIBHBIE BO3AYXOBO/ALL, PABHOBEIHKHE JI0 ILIGHIAAH
MONEPEYHOTO CeYeH Ut KPyTiIbiM.

Ha caMbie pacrnpocTpanentble METAMTHYECKHE BO3AYXOBOAB U3
TOHKO# JHCTOBOM CTasiy paszpaboTatibl HOPMBI, MpeayCcMaTPUBAIOIHE
TaKHe pa3Mephl CeYeHUH KPYIJBIX U NPSMOYIOIbHEIX BO3AYXOBOIOB,
KOTOpPBIE 06ECneYuBai0T MUHUMAIbHBIE KOJHUYECTBA OTXO0B NPH
packpoe cTanzaprHoro aucta. Ctpoutensnsmu Hopmamy BCH 353-86
npeaycMotpensl 22 auamerpa o1 100 70 2000 MM 47151 BO31YX0BOKOB KPYyT-
noro ceverust u 33 paaMepa ot 100x150 ao 160022000 MM Bo3AYXOBOAOB
HPSMOYTOIBHOTO CEYeHUS.

L7151 BRINOTHEHUST Pa3BeTBISNHOI CeTH BO3AYXOBOAOB TOH WUIIH WHOM
KOH(UTYPALMH HEOOXOMUMBI TPAMbIE 3BeHbs ¥ (DaCcOHHBIE YACTH.

pu u3roToBIEHUH KPYTABIX U NPSMOYIOIBHBIX METATHYECKHX BO3-
IYXOBOZOB NMPUMEHSIIOTCH CIeiyIonKe (JacoHnble YACTH:

a) Iepexonnl c ogHOTO ceuenis Ha Apyroe. Cedenust MOTYT OTIHYAThb-

cst hopMOI, pa3MepaMy, a Takxe TeM U ApyruM. Paanuyaior nepe-
XOJIbI ¢ KPYIJIOTO CEYEHRs Ha KPYIJioe, ¢ IpSMOYTOABHOTO HA TIpsi-
MOYTOJABHOE U ¢ IPSMOYTOJIbHOTD CedeRust na Kpyraoe. [lepexoas
MOTYT OBITh MPSMEBIE, KOTAA HEHTPH Ce9eHUN JexKat Ha OQHOH OCH,
M KOChble, KOTAA LeHTPEl CMEIIensl.

6) OTtsBogst ¥ Koena. T HACOHHELE YACTH CIYHAT 7S OCYIeCTRIe-
HUS TIOBOPOTOR TPACCH BO3/YXOBOIOB MO/ TeM HITH MHBIM YTIOM.
OTBOABL OTIMYAIOTCS OT KOJIEH G0JIee IIaBHBIM ouepTandeM. Yem
GoJIbIIIe PaguyC 3aKPYTIEHUST OTBOMA, TEM MeHbIIe er0 CONPOTHB-
Jerine. ConpOTUBIeHHs KOMEH 3HAYHTEIBHO GOJIBIE, YeM OTBOLOB.
Ilis yMeHBUIEHUS COTPOTHBIIEHHS KOJEHa B HEM MOXeT OHITh
NpefyCcMOTPeHA CrieyalbHas a9 pOIuHAMIYecKas PeleTKa b Bue
HaNpaBJSIONHX JonaTak (puc. 5.4). Caexyer 3aMeTHTs, YTO Ha
oTBoAN moh yriaom 90° ¢ KpyIIbIM ¥ OPSIMOYTOJBHKEIM 110O-
MmepeYnsIM cedeHnueM
HMEIOTCSE HOPMAaTU.

B) Tpoiinuxu. QY ABIA- t
I0TCSE, TaK e KaK ¥ 0TBO- Bxod X5
[Ibl, BechMa pachpocrpa- J“".W‘a
HeHHbIMM (acoOHHLIMY l
YACTSIMU M yCTaHABIH- N\
BAIOTCSA B TAaKMX MecTax
CETH BO3/IyXOBOJIOB, B KO-
TOpbIX HeoOxogumel 0T-  Puc. 5.4. Koneno ¢ mpodunuposanHbiMi
BeTBTeHus. B Tpoitnukax HAMPaBAAIOIMME JONaTKaMU
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IPOMCXOAUT PasAene e HIK CIMSHUe BO3AYUIHbIX TOTOKOB. Pa3-
JMYAIOT NIPSIMblE W WTaHOOOPasHble TPOHHUKY. [eoMeTpuyecky
TPOHHUKY XapaKTepH3YIOTCs YIJIOM IPHMBIKAHUS OTBETBIEHHS
0. ¥ OTHOIIeHHeM NIomaneH MoMnepevyHEIX ceYeHUil OTBeTRIeH s
¥ IPOXOAHOI YacTH K TUIOMAAU cedeHusi cOopnoi yacty, T. e. f/f
wf/f.

B Hacrosliiee BpeMs Ha IPsIMBIE H ITTAHOO0 pasible TPOHHUKY KPYTIIO-
I'0 ¥ OPSAMOYTOJIBHOID TIOTIEPEYHOTO CeYeHust umeloTes nopMand, Ha puc.
5.5 npezcTabiena cxeMa HOPMaJIH30BaHHOTO MPAMOrO TPOMHU KA JJIsi KPYT-
JIBIX BO3AYXOBOAOB. Y04 MPUMBIKAHUS OTBETBJIEHHS o, TS 3TOT0 TPOii-
HMKa cocrasiasieT 30° npu guamerpe Bo3ayxononos d < 440 mm u 45°
upu d > 440 mm. Kak BHAHO U3 pHC. 5.5, YCTAHOBKA 3TOTO HOPMAJIH30-
BaHHOrO TPOHHUKA TTPEAYCMATPHBAETCS € TIOTYOTBOLOM.

Kpome paccMOTPeHHEIX (PACOHHBIX YacTed, A Tex e Lerei (oBopo-
TOB TPACCH BO3AYX0BOAOB U IPUCOeIUHERUS OTBETBIeNHI1) TPUMEHsI0T s
KDeCTOBUHBI B YTKH.

Crenyet Brie U Th HACcOHHbIE JACTH, SBJASAIOLIKECS 110 CYLIeCTBY e-
pexomaMu, Ho HasbiBaeMble AU b y30pamMu 4 Kondysopamu. B muddy-
30pe HpOHCXOI[HT pacmnpeime ABHMKYITETOCH MOTOKA BOB,[[}TXH, a B KOon-
(byaope — cyxenue, T4 dacoHHBIe YACTH OOBIYHO yCTAHABIWBAIOTCS
nepen o6opyaoBaHueM, TPeHasHaYeHHBIM 115 00paboTKu BO3ayXa (Ka-
JopHdepsl, MacTsaHbIe (DUALTPHI ) U UMEIOITHM NOMEpeYHOe CeYeHHe 3Ha-
YHTEABHO OOMBUIMX PAa3MepPOB, YeM cedenue BO3NYX0BOA0B,

CoeAvHenne OTAeNbHDIX
38etbeB U (hacOHHBIX YacTeil Bo3-
AYXOBOAOB MexIy COOOH, a Tak-
e UX npUcoenunelue K 060-
PYAOBAaHHIO OCYIIECTBISIETCS C
HOMOIIBI0 duranTes.

DrapIs MOTYT BBITIOIHATE-
€1 U3 NOAOCOBOI CTAMU (0OBIMHO
25x4 mMM) WM yrIOBOH cTany
(copramenToM OT 25%25x3 Mm 10
50x50x4 mm).

[17is1 BO3MyX0OBOAOB 1HaMETPOB
10 375 MM ¥ COOTBETCTBYIOLITHX
NPSIMOYTOIBHEIX BO3/YXOBOJLOB C
hasbIEeBBIMU COENMHEHUSIMU
MOTYT NPUMEeHSITbCS (JIaHI[BI U3
MOIOCOBOH cTasd. 3BeHbs halb-
Puc. 3.5, HopManu3oBaHHbId 1paMoil LEBHIX BO3AYXOBOAOB ¢ GoJee

TPOHHK KPYTIOIo CedeHus KpynnbiMHY MOMNEpeYHbIMU Ccede-

270



Cemu a030yx060006 Cucmem senmursiyuy u KonduLuoHuposania a03dyxa

HHUAMH | CBAPHBIX BO3/[YXOBOJOB JOJKHbI COeJUHATHCA Ha (JIaHIaX 13
YIJIOBOH CTAJH.

B 3aBuCHMOCTH OT CBOHCTB ABMAYIErOCS BO3AYXa IPOKIALKH MEX-
7y (pranIaMi BO3AYXOBOAOB PEKOMEHLYETCH BBIIOJHATH U3 CAEAYIOUINX
MATE PUANIOR;

— AJs BO3AyXa HOpMadbHOi BaaxxHOCTH HpH Temnepartype 10 70 °C —

U3 MIPAAM CMOJISTHOIO KaHaTa Wi WHYPoBoro acbecTa;

— AN BO3AyXa C NOBLILIeHHOR BIaXKHOCTBIO — M3 JTHCTOBO PE3HHH,

— AJI BO3fiyXa ¢ TeMriepatypoit 6osiee 70 °C — 3 acOeCcTOBOrO KapTOHa;

~ BJIS BO3AYXa, COAEPIKAIIEro Maphl KHCAOT, — M3 KMCIOTOCTOHKOI
PE3HHBI.

1A n3aMeHeHHs KOJNHYECTBA IIePEMEIAEMOTO B CETH BO3AYXOBOLOB
BO3ZyXa ¥ AN OTKJIIOYEHMS OTAEIbHbIX BeTBeil MM BCEH CeTH BO3MYX0-
BOZIOB IIPMMEHAIOTCA Pa3IMYHbIE PErYAMPOBOYHbIE U 3AIIODHBIE YCTPOH-
crea. K HauGonee pacipocTpaHeHHBIM U3 HUX OTHOCATCS:

a) mubep, NOIBOAAMWUIN
U3MEHATh BEJUYHHY NpO-
XOHOTQ CEYEeHHS BO3-
AYX0BOJa MYyTeM Iepe-
MelleHHsI 3aCJIOHKH B
HalpaBJIeHUHU, NONepey-
HOM JBIDKEHHIO BO3AYXA.
Bo nabexxante UaHIIHAX
yTeYeK BO3AyXa clemyeT
PEKOMEHAOBATh YCTPau-
BaTh WHOEP B KOHBEPTE
{puc. 5.6). OGBIYHBIM Me-
CTOM YCTaHOBKH mubepa
ABJAAETCA CEYEHWE BO3-
AYX0BOJa B HEMOCPEa-
CTBeHHOI 6IU30CTH OT
BBIXJTOMHOTO OTBEPCTHSA
peHTUAATOpa. C mmomo-
wbio mubepa peryaupy-
eTCH CYMMAaPHBIH PacxXof
BO3/IyXa, lePEMELAEMOT0

BEHTHJIATOPOM;
6) mpoccenbHBIH KialaH, B

KOTOpOM, B OTIHYHE OT Puc. 5.6. Illu6epsl B KORBePTAX:

mubepa, H3MeHeHke ceve- e R ARBRROTE DY RN

HISA apoucxoaut 6Gaaro- 6 — ¢ noTaitnoil pyqKoit:

Japs BpalleHHIo 3aCIOHKH 1 — poanyxoeon; 2 — KOHBepT; 3 — pyuKa
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BoKpyr ocu (puc. 5.7). EcTectBeHno, yto dopMa i1 pasMephl 3ac-
JIOHKH JIOJKHBI COOTBETCTBOBATH [POXOIHOMY CEYEHHIO BO3LYXO-
BOZla B MeCTe YCTaHOBKH Jpoccelb-kiaanaHa. OBbIMHO 0Cb, BOKDYT
KOTOPOH BPaIaeTcs: 3aC/IOHKA, COeAHHAETCS C PYKOATKO, BhIBEZIeH-
Hoi#t Hapyxy. 1o 10I0XKEHHIO PYKOSTKH MOYHO CYyAHMTB O CTEIleHH
OTKPBITHA 3aCIOHKH. /1719 PUKCHPOBAaHHA 3aC/A0HKH B HYKHOM I10-
JIOKEeHHMH Ha CeKTOpe [IPelyCMOTPEHB! CAIEIMA/TbHBIE THE3/d, B HIX
MOJKET BXOJAMTD IIIIHJbKE, HMelomasnca Ha pykodarke. [{poccenbHble
KJIaliaHbl, KaK [IpaBuJI0, YCTAHABIMBAIOTCH Ha OTBETBAECHHSX CETH
BO3JYXOBOJIOB M CIYXAT /1A PeryJTApPOBAaHMA KOJNYECTBa lepeMe-

A | K,
= 2
/ \\- \'\
/ N 7 a
\/ ; ¢
= = —{— E
Il ZaN |
/| ]
i1 é 3 5
P \ f Q'/ i N
s — et
¥ ! 7
Tabauua paamepos
Opoccenn A, a, pi H H, Bec, kr
knanana /1Y
200 224 240 294 174 130 4,6
300 324 340 394 184 140 6,25
400 424 440 494 214 140 9,1

500 540 564 627 280 210 22,6

600 640 664 727 310 240 25,44

800 840 864 927 370 380 41,25

Puc. 5.7, JpoccesnpHblii KAamaH:

1 - xopnyc; 2 — dnanye; 3 nonorho knanana; 4 — ocs; 5 - pyuka;
6 — GUKCHPYIOIIH CEKTOP; 7 — BO3AYXOBOX
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I[AEMOT0 BO3/lyXa. ITH PeryJMpOBOYHbIE YCTPOHCTBA He OT/INYa-
I0TCS BHICOKOM [ePMEeTHYHOCTRIO, YTO 0T HHX U He Tpebyercs;

B) /IPOCCE/IbHbIA KJIANaH ¢ 3MeKTPHYECKUM M ITHEBMATHUECKAM TIPHBO-
AOM. JTOT TUII PETYIMPOBOYHOTO YCTPOHCTBA OT/IMUALTCA OT Hpebl-
ZYIIero TeM, YTo 3acJIOHKA B NBHXKEHHE [IPUBOIUTCA He BPDYUHYI), 4 C
HOMOLIBIO UCTIOMHHTEILHOO MeXaHnaMa, ITO TI03BOJSET OCYHIECTB-
JIATh JUCTAHIIMOHHOE YITDABJIEHHE APOCCETbHBIMH KJIANIAHAMH, KOTO-
pble HEPEAKO HA3bIBAIOTCS TAKXKE BO3AYIIHBIMH 3aCTOHKAMH.

3acnoHKaMu 3TOro THma 060PYAYIOTCA aBTOMATH3HPOBAHHbIE CHCTE-

MBI BEHTHJIAIIMA ¥ KOHAMIIMOHUPOBaHHUA Bo3ayXa. [2BecTHO HEeCKOIBKO
PazHOBUAHOCTEH BO3AYIUHBIX 3aC/JOHOK C 3JIEKTPHUECKUM M ITHEBMATU-
YECKUM ITPHBOJAOM,

r) repMeTndeckuii k1anas. Hpeactarnser coboit 6osee cioxHoe ye-

tpoiicTBo (puc. 5.8). OH npenHasHayeH AMA MOJHOTO OTKJIOYE-

Tun knanaxa Oy a B r * 3 Bec, kr
Kna- PETH ¢ py4.
naua npuBoj. | OPHBOA.

0117.200 KB | 200 | 270 | 250 | t18 ) 494 | 168 51,35 12,4
0117.300 M3 | 300 | 385 | 360 |1945 | 530 |[228 63,6 22,0
0118.400 Kb | 400 | 508 | 480 | 210 | 586 |288 75,5 35,8
0118.500 Kb | 500 | 615 | 580 | 240 | 630 |358 94,0 33,6
711 18.600 KB | 600 | 780 [ 680 | 250 {685 |408 108,5 ~68
0118800 Kb | 800 | 965 | 920 [294 |855 |533 168,0 -

Puc. 5.8. I'epMernueckuil knamaH ¢ aJeKTPOIIPHBONIOM:
1 - kopnyc; 2 — hmaners 3 — ock; 4 — Tapens; 5 — aNeKTPOIPHBOLL,
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HUA BCeH CeTH BO3AYXOBOXOB MJIH OTZAEJbHEIX OTBETBJICHHH.
I'epMeTHYHOCTD JOCTUTAETCS [IJIOTHBIM IIPHKATHEM ITOABUAHOI va-
CTH KJIAllaHa, Ha3bIBAEMOI Tapesbio, K BLICTYHAOWUM GopTrKam.
JlnaysenndeHAs NIOTHOCTH NIPMMEHAETCS Pe3HHOBOE YIIOTHEHME.
IepMeTnueckre kiraiiaHbl BHITYCKAIOTCH C PYYHBIM M 3TeKTPHYECKAM
IIPpHABOIOM. B xrmananax ¢ SNEKTPHYECKHM IIPHBOAOM [J1A llepeMelleHUA
TapeJd UCHOMb3YeTCA JeKTPOABHIaTe b, KiamaH ¢ a/eKTpoipMBOAOM
JOIYCKaeT JUCTAHIIMOHHOE YIIpaBleHHe M IPUMEHAETCS B aBTOMATHU3H-
POBaHHBIX CHCTEMaX BEHTHJIAIIMH W KOHAUITHOHHDOBAHUA BO3JYXa;
n) obpaTHble knanansl. IpeaHa3HaYaKTCA I aBTOMATHYECKOFO
3aKPHITHA BO3AYXOBOJA B leJAx obecrieyeHHUs ABIDKEHUS BO3AY-
Xa TOJNBKO B KaKOM-THOO0 OAHOM HanpaBIeHHUH ¥ NpeOTBpaIe-
HHMSA ABMKEHHA B IPOTHBONOJIOXHOM HANpaBieHud (puc. 3.9).
PaGouast vacTh Kianana COCTOMT M3 ABYX CTBOPOK, KOTOPBIE BpAIla-
KOTCA BOKDYT OCH, MPOXOJANIEH Yepe3d IeHTp [0IlePeYHOT0 CeuyeHHs BO3-
ayxoBoAa. IIpy ABMKeH U BO3AYXa B HYKHOM HalPaBJIeHHH CTBOPKA MOJ
lIEI‘:ICTBIvIEM AAHAMHUYECKOro AaBJeHHUA BO3AYIHHOIO IIOTOKa HAXOAATCA B
OTKPBLITOM MOJIOKeHHUH, ECIIM MOTOK BO3[yXa OTCYTCTBYET, CTBODKH 1101
,H,EﬁCTBMEM rpy3a ¥ IIpYKHUHBI PACXOAATCA B CTOPOHB! M 3aKPBIBAIOT ceve-
HHE BOZAYXO0BOAA.
O6paTHble KIanaHbl Yame BCEr0 YCTAHABIMBAIOTCH JUISl OTKIIIOUEHHUS]
BEHTILIALIMOHHBIX KaMep OT B3PbIBOOIIACHBIX [TOMEIEeHWH B CIydae OcTa-
HOBKH BEHTHJIATODA,

Puc. 5.9. AsToMaTHueckuii 00paTHbLIH KAamaH:

1 - Kopmyc; 2 — cropky; 3 — 1Ipy®uHa; 4 — PBIYAT ¢ TPY3OM
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e) MHOrocTROpYaThie KJaila-
Hsl (puc. 5.10). TIpeacras-
JAKT COB0H HEeCKOMbKO
COBMECTHO paboTalommx
APOCCE/NbHBIX KJIanaHOB 1
[PHMEHSIOTCA A TeX XKe
[1eJIel, YTO ¥ nocJieHue., Y- P
TaHAB/JIHMBAIOTCA B BO3LYXO-
BOjax 00JIBIHOrO CEYeHHA.
OuyeHb YaCTo ABAAIOTCA
COCTABHOH YacThlO IEHT-
PAIBHOTO KOHAMITMOHEPA,
B KOTOPOM CJLyXaT JUisi pe-
TYJHPOBAHUS JTPOLIECCA CMe- | v—————
[IEHHS HAPYKHOTO H peLlp- — =
KyJALIHOHHOFO BO3AYXA, H
HO3BOJISIIOT BHIPABHHBATD
CKOPOCTH BO3AYLIHOTO TT0-
TOKa, [OCTynawiwero Amnsa Puc. 5.10. MHD[‘OCTBOp‘!aTLIﬁ KJIaimaH,
061')360'1"1{1/[ Ha Te WJIH HHBIE 1 - xopuyc; 2 - dutanew; 3 — ocs;
3/IeMeHTBI KOHJIHI[HOHEpa. 4 — 1aru; 5 — npuBox; 6 ~ cTBOpKA

Fo—w |
Rt =4

I

=—=c=rrx

s

A, B,

L i I =

§ 5.2. OcHoBbl 2a9poaMHAMHYECKOTO pacuera
BO3/IyXOBOJIOB

IIpn aspoaMHAMHYECKOM pacyeTe BO3LYXOBOAOB CTABATCS ClIEAYIOLIHE
3a/layi: BO-IIEPBBIX, HAHTHU TaKHe pasMepsl HOIEPEYHBIX CEYeHHH BCEX
YYaCTKOB CETH BO3AYXOBOAOB, KOTOPHIE 06eciieTHBaH Obl IepeMerleHie
HeoOX0AMMBIX KOJIMYECTB BO3AYXa, H BO-BTODHIX, OIPEAENUTh CyMMap-
Hoe CONPOTHBJEHHE, BOZHMKAIIEE [IPH JIBMKeHHH BO3AYXa B CETH BO3-
AYXOBOAOB.

Pacuet 6asupyercst Ha 061MX 3aKOHAX MHAPOAIPOMEXAHHUKH, BO3LYX
PacCMAaTPHBAETCA KaK HECXKHMAeMasi XHIKOCTb, JTO BAOJHE AOIYCTH-
MO, TaK KaK BEJIHYHHA AaBIeHus, IeHCTBYIOWErO B CETAX BO3AYXOBOAUB
CHCTEM BEHTHJIAILIAM U KOHAUIIMOHHPOBAHNS BO3AYXa, HE3HAUNTEIbHA,
B camom mene, cpaBHMM YCJIOBHA paboThl TpyOONPOROAA, CAyKamero
LA MepeMereHAs BOJbl, KOTOPAas CUHTAeTCs MPAKTHYECKH HecKuMae-
MO, ¥ Bo3xyxoBoaa. KoadhUIHeHT cKUMaeMOCTH BOADI, T. €, BeJIHYH-
Ha, N0Ka3blBAONIAA, Ha KaKylo A0JI0 AV yMeHblllaeTCs 1epBoHaYaJib-
Hbiit 06beM V ipH yBeTHueHHH AaBACHUS HA 1 amMm, MOKeT ObITh IPUHAT
pasusiM 5 - 107, Tloatomy 1npH yBeTHYeHNH faBieHUS B TpyOoIpoBOAe
Ha 10 amm oraomwenne AV/V paa soast coctasuT 5 - 10+ wmm 0,05%. Jna
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Bo3nyxa KoadduiHeHT cxxuMaeMocTi npumMepto B 1000 pas Gonbie,
a BO3MOJKHbIE YBe/IHYEHHA AaBJIeHNs B BO31yX0Bo/ax npuMepHo B 1000
paz MeHblie, yeM 10 amm. Tloatomy oTHomenne AV/V nis Boaayxa, ne-
PEMETAEMOr0 B CETAX BO3AYXOBOJOB, cocTaBuT Te ke 0,05%.

ITpu ABMKEHHM BO3AYXA B BO3AYXOBO/AAX AaBJIeHHUE PacXoAyeTcs Ha
TPEHHe BO3AyXa O NOBEDPXHOCTH CTEHOK BO3AYXOBOJAA H HAa IIpeoaoe-
H¥e MeCTHBIX conpoTHBIeHuH. CONpoTHBAEHHs TPEHNS HellpepbiBHBI
¥ HabmoaoTes 110 BCell ATUHe BO3YX0OBOA0B. MecTHbIE CONPOTHBIIE-
HHS BO3HHUKAIOT B TAKMX MECTaX BO3AYXOBOAOB, /e IPOUCXOAAT BHe3all-
HbIC H3MCHEHHMA CKODOCTH BO3YIIHOIO NOTOKA HO BeTMYMHE WIIH 110 Ha-
npasieHuo. Ilo cBoeil duauveckoit npupoie 3TH CONPOTHBIEHHSA
SIBJIAIIOTCS 10TEPAMH 3HEPFUN HA HEYIIPYTHE YAADhI BO3/AYXa.

MecTHBIE CONPOTHBITE-

N 2 HHs1 MOXKHO II0Apa3JIeNiuTh

t = R Ha [IBe TPYIIIbI B MepBOil
B—i i |-——4,  TPYIIE PacXoa BO3AYXa o 1
| I TOC/Te CONPOTHUBIIEHHS OCTa-

iif S S €TCA II0CTOAHHBIM, BO BTO-
POM Ipyline OH H3AMEHAETCA.

Puc. 5.11. K onpeanenernio noteps Bripaxkense ansa omnpe-
naBJeHUsd Ha IMpeonoeHye JAe/IeHUA OTEPDh AABIEHMA
COMPOTUB/IEHUH TpeHUs BO3[yXa Ha NpeojojeHHe

CONPOTHUBJIEHUH TDEHUSA
JIErK0 MOXHO HOJIYYMTh M3 PacCMOTpeHHs ypapHeHust Bepuynnu. [lns
IBYX ceveHuil Boagyxorozaa (puc. 5.11) ypasHetne bepuy/m

2
P+yz+%=const (5.1)

MOKeT OBITH HanMCaHo B BHIE

2
Yoy _

P +yz +
1172 2%

2
Py +7z, +%+Ap ; (5.2)

rae P, P, - naBjenus B ceueHusix 1—-1u 2-2;

Z,, 2, — IbE3OMETPUYECKHE OTMETKH IIeHTPOB ceveHnt -7 u 2-2;

Ap ~ nOTepH fAaBJIEHHs Ha NIPEOAOJIeHHE TPeHUA IDH ABHKEeHNH BO3-
Ayxa oT ceyeHusa 1—17 Ao ceuenus 2-2.

Ecan BoanyXoBoa ropusoHTaNEH H HMEET [OCTOSHHOE CEYeHH e, YPaB-
HeHue (5.2) NpUBOANTCA K BUAY

P -P,=Ap. (53)
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3aecs P, P, v Ap, Kak 1 BooOUIe NaBJICHAS BO3yXa B BO3LYXOBOAAX,
yarie Bcero usmepsiores B kI/m? (mm 800. cm.).

,[[.T[H yCTaHOBHBHJEF()CH BO BpEMBHM pexXHumMa ABHXEHHA Boanyxa
MOXHO HallMCaTh YCJIOBHE PABHOBECHUS, KOTAA CUIA, Aeic TBYIONIAs B Ha-
1paBJeHNH ABIKEHUs I BhI3BAaHHAsS Pa3HOCTbIO naBienuit (P, — Pz)F’
YPABHOBELIMBAETCS CHJIAMU TPEHHA Y CTEHOK Boaayxosoja t Ul

(B -P)F =141, (5.4)

T, — HalpHKEHNe TPEHUA Y CTEHOK BO3AYXOBoxa, kI /M,
U—1iepuMeTp CeueHHs BO3AAYXOBOAA, M;

[ — anvHa MeXAy paccMaTpPHBAEMBIMM CEYCHHAMH, M.
HanpsxeHue TpeHus HalileM M3 BbIDaKeH U

S . (5.5)

rae ¥ — K03 bHIMeHT CONPOTHBIEHUS. TPEHUSL.
Honcrasus B (35.4) sHavenue P, — P, u3 (5.3) u t, uz (5.5), nomyuum
BhIpasKeHHe AJIs ONpefie/ieHHsl MOTePb JAB/AEHHA Ha TPeHHe:

Ul yw?
Ap=y—.-T2_. (5:6)
F 2g

Ecnu 5T1 nOTEpH OTHECTY K eIMHHTIE LTHHB, HafiAeM BETHUHHY YA b=
HBIX IIOTEPL AaBJIEHHMA Ha TPpEHHE:

2
L (5.7)
F 2g

Jl1s BO3IYX0BOAOB Kpyrioro cedenus U = nd u F = nd?/4. TlostoMy
Bripaxker e (5.7) MoxeT OBITH NPECTABIEHO B TAKOM BU/E:

2
R =4w%.‘f;’;g . (58)

Bemuunna 4y MoxkeT ObITh Ha3BaHa Takke KO3(p@UIHEHTOM CONpo-
THBJIEHUsI TPEHHA A1 KPYTJIBIX BO3AYX0BOJ0B; npuHuMaloT 4y = A. Ko-
aGUIMERT COIIPOTHBIEHHS TPEHHA 3aBUCHT OT PEKUMa TeueHHs BO3-
OyXa M CTeIeHU IIEePOXOBATOCTH BHYTPEHHeH [IOBEPXHOCTH CTEHOK
BO3AyX0BOAOB. [[J1A TaMHHAPHOIO PEKHMa OH HAXOJUTCH TEOPETHYECKH
Ha OCHOBaHUH MOJOXKEHHH adPOruipoMexaH HKH:

p=84 (5.9)
Re
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3neck a5 onpenenens kputepua Peiinonnaca uenoasayercs oOny-
Hoe BbipaxeHne Re = wd/v; IpH 3TOM AJIs BO3AyXOBOAOB HEKPYIJIOrO
ceuenmad=d .

HeTpynauo BHIETH, UTO yAETbHBE NOTEPH AABIEHUS HA TPeHUe IIpH
AaMHHAPHOM DEXKHME 3aBHUCAT TMHEHHO OT CKOPOCTH BO3AYIIHOTO [I0TO-
Ka, T.e. R = av.

JlaMuHApHBIH PeXXUM ABIKEHHS BO3/IyXa B BO3AYX0OBOJAX CHCTEM BeH-
THJISIAR U KOHAHIIHOHUDOBAHHS BCTPEYAETCH UPE3BBIYAHHO PEKO.
O6bryH0 HAbMOAAeTCS TYPOYTEHTHBET PeKHUM, AJIs1 KOTODOTO BeJHYHHa
K03 PuIMeHTa CONPOTUBIEHUS TPEHHS YCTAaHABIUBAETCS KCIIePUMEH-
TaJbHO.

[a xoadpdumenTa CONPOTUBICHHS TPEHHS CYILECTBYET HECKOIBKO
aMIHpHYecKuX (opMya. DTH OPMYILl OXBATHIBAIOT TPH BO3MOKHbIE
061acTH TYpOYIEHTHOTO PEXKHMA:

a) 06/1acTb rMAPABIMYECKH IIAJIKOH BHYTPEHHE 1I0BEPXHOCTU BO3-
AYXOBOAOB, KOTOpPast XapaKTepPH3yeTCs TEM, YTO TOJIWMHA JIaMH-
HapHOTO NOTPAaHUYHOro CJIOS, ABHKYIIEroCs HellOCPEACTBEHHO Y
110BepXHOCTH, GONbIe BeTHYMHB! BHICTYIIOB HIEPOXOBATOCTH I10-
BEPXHOCTH;

6) nepexonHy 06aacTh, B KOTOPOil BEICTYIIb IEPOXOBATOCTH Ya-
CTHYHO BBIXOJAT U3 OTPAHHYHOTO CJIOA U I0IAAAIOT B SO 110-
TOKE;

B) 00JIaCTh 1IEPOX0OBATOl BHYTPEHHEH NOBEPXHOCTH BO3AYXOBOAOB.
TounuHa NOrpaHHYHOIO CJI0A B 9TOH 0OJMACTH MEHbLIE BBICTYIIOB
LEPOXOBATOCTH, LONAAAIOMKX B SAPO TEYEHHA BO3TYLIHOFO 110-
TOKA.

JLns o6acTy ruApaBInYecKH TIAKOH BHY TPEHHEN I0BEPXHOCTH KO-
athdUIMEHT CONPOTHBIEHUS TPEHHA HE 3aBUCHT OT HEPOXOBATOCTH BHY T-
peHHeli MOBEPXHOCTH BO3AYXOBOAA U ABAETCA PYHKIMEH TOMBKO yHCIa
PeiiHompaca, T. e. A = f (Re).

Jlns onpeaenenus A B 3roit 061aCTH ITHPOKO ITPUMEHSIETCSH BBIPAMKeHHE

2=0,316Re™ %% | (5.10)
a Taioke opmya, noxydeHnas I. A, MypussiM,
- G_%Q;TS. (5.11)
gRe)™

Y genbHbIe HoTepH AaBAEHUA HA TPeHUE B 0OJIACTH PexrMa TeyeHNs,
KOI/lda BHYTPEeHHSS [I0BEPXHOCTh BO3AYXOBO/A MOXKET CUATATBCA IMA-

PaBaHYeCcKH rNaKoM, ITPOMOPIIMOBAIbHBI CKOPOCTH B CTeneHn 1,75, T. e.
R =g w!.?s
RONES
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Ipu onpenenennu K0ahHIIMEHTA CONPOTHRIEHHS TPEHHASA B Nepe-
XOAHOI 06IaCTH cileiyeT HMEeTD B By, UTO OH 3aBUCHT Kak OT yucJa Re,
TaK 1 OT BEIMYHHBI OTHOCHTEJIbHOM mWepoxopaTocTd € = k/d (rae k —
abCcoMmoTHAs IWepoxoBatocTs), T. €. A = f (Re, €). Oana ua npeaioxeH-
upix B. H. Jlo6aeBrim [15] dopmyt umeer Bua

p=—142 . (5.12)

1R82
g—
€

€CJIH MOACTaBUTh BMecTO Re ero 3HaueHue u BBIDA3UTh CKOpPOCTH 4epeld
pacxoi BO3AyXa H IJ0IaAb [HOIEPEYHOro CeyeHud, MOJIyuYuM

Ao 142 (5.13)

2

L
lg1,274—
(g 24ka

B Toit 06acTi TypOYIeHTHOTO pexuMa, Tjie Ha TeYeHHe Bo3AyXa 0Ka-
3bIBaeT BAHSHHE JIMIND [IePOXOBATOCTh BHYTPEHHEeH II0BEDXHOCTH cTe-
HOK BO3AYXOBOAR, K03¢UUHEHT CONPOTHB/IEHUS TPEHHS He 3aBHCHUT
ot yicaa Re W aBnsietcd mums GyHKIneH OTHOCHTENbHOH LIEPOXOBA-
TOCTH, T. €. L = f (). /l1a onpeaenesus A miMpoKO NPUMEHSIETCST BhIPA-
KeHue

'S S (5.14)
d 2
4 i)
1,74+21g

win Gonee mpocras dopmya, npegnoxernas b. JI. lludgpuncorom,

A=0111. ¢, (5.15)

Y esnbHble OTepH AABJEHHMs HA TPEHUE B 3TOH obnactu TypOynenT-
HOTO pexrMa fPOIOPIHOHAILHAL KBAIpaTy CKOPOCTH ABHXCHHSA BO3LY-
xa R = a,w’.

[Tepexoa oT oxnoii 06acTH TYPOYJIEHTHOTO PEXKHMA K APYTOi 3aBH-
CUT OT 3HaveHHil Kpurephs PefiHoabaca H OTHOCHTENLHOH IepOXoBa-
TOCTH.

Beanunna abconoTHOH HepoXoBaTOCTH AJIA BHYTPeHHEH NOBEPXHO-
CTH CTEHOK BO3/IYXOBOAOB H3 DazjJMUHBIX MATEPHATIOB MOXKET IpHUHH-
Martbea 110 Tabn. 5.1,
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Tatruya 5.1

Beanunnnl abcomoTHOHM KIepOXOBaTOCTH TOBEPXHOCTH CTEHOK
BO3JYXOBO/JI0B H3 Pa3IMYHbIX MATCPHAJNIOB

MarepHan cTeHKH Abcomoruasn | Marepuan crenkn | A6comotnas
BO3AyX0BOAA IIePOX0BATOCTh |  BO3AyxOBOJA | WEPOX0OBATOCTH

k, Mm k, MM

Jluctosast cranb 0,1 IiTykarypka 1o 10

MInako- MeTaJauIecKoii

anebacTpoBbie ceTke

ILTHTBI 1,0 Kupnuunas 3-6

rakoberon- KaajgKa

HBIE TUTHTHE 1,5 Danepa 1,0

I'pannny mexay o61acTbio rHAPABIHYECKH MIAAKAX BO3AYXOBOAOB
M HEPEeXOAHON MOXKHO ONpEAeaHTh M0 BRIPAKEHHIO

d

Reg =112, (5.16)

WM, noAcTaBuB B (J.16) aHauenne kputepus Re, o dopmye

L
k

IIpn aroM s 06AACTH ITAIKMX BO3AYXOBOAOB BelWYMHA d/k moMmKHA
6BITh Gotbie 600,

I'panura Mexay nepexoanoi 06MacTpio U OOIACTHIO IePOXOBATHIX
BO3AYX0BOAOB ONpeAeIAeTCA 110 BbiPDAKEHUIO

d
Re, =445—
e, i

(5.18)

HITH

1, =445 (5.19)
k

C nomowsio npuBeaeHHbIX dopmy, nonyuennsix B, H. JloGaesbiM,

MOHO HaliTH 3HaYeHMsA CKOPOCTH BO3AYLIHOTO IIOTOKA, COOTBETCTBYIO-

e HUKHeil ¥ BepXHei rpaHuIlaM epexoHoH 00IacTH AJsi pasJIMYHBIX

BO31yX0BOAOB. Tak, A/ Hauboee pacnipocTpaHeHHbIX CTAIbHbBIX BO3/Y-

XOBOZIOB ITPH Temuieparype Bosayxa t = +20 °C (v = 15,7-10° m?/cex) pe-
JIMYAHBI CKOPOCTH BO3AYyXa OYAYT PABHBL
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Ha HIDKHeH TpaHuIle

15,7
w, =11————— =172 n/cex;
Y7105 -0,0001 P
Ha BEpPXHeil rpaHuie
157
w, =445 ———— =70 m/cex.
z 10%.0,000t 4

Ha mpaxTHKe CKOpPOCTb BO3yXa B CTAJBLHBIX BO3YXOBOAAX CHCTEM
BEHTHJIALIMH M KOHAMIMOHHPOBaHMA Beeraa 6oapie 1,72 m/cex 1 MeHb-
we 70 m/cex. IloaToMy Ko3(pOHUIHUEHTH CONPOTHBIEHUS TPEHUSA TIPH
a3poHAMHYeCKOM pacyeTe BO3/YXOBO/IOB JIOJKHBI ONPEAENSThCSA 110
dopMyaam ans nepexoanoi obnactu. Ecim uMeTh B BUAY CTaIbHbIE BO3-
nyxoBozsl (£ = 0,1 mm) u TaKk Ha3biBaeMBIH CTaHaPTHBIA BO3AYX (TemIle-
patypa 20 °C, oTHOoCcUTENbHAS BAAKHOCTL 50% ¥ maBneHue, IPUMEPHO
paBHOE aTMOCHEPHOMY ), TO MOXKHO TIOTYYHTh BHPAKECHHE 1719 Y/IeIbHBIX
IIOTEPh JaBleHHA Ha TpeHHe. C OCTATOUYHOIH CTEIIEeHbY TOYHOCTH MOX-
HO I10/1b30BaThCA OJJHOH U3 cleayrmux GopMy:

Gi.Q

rue G — pacxon Bosnyxa, kI /uac, WaH, 3aMeHUB pacxoy depe3 cKo-
POCTb BO3/IYLIHOTO ITOTOKA H IMaMeTpP BO3JlyXOBO/E,

wl,g

L (5.21)

R=45

Jlns obnerdeHus IPAKTHYECKUX PACYETOR COCTABAECHEI CIIELUANBLHBIE
HOMOTPaMMBbl, II03BONAIOLINE HAXOAUTD YeAbHBIE IOTEPH JaBAeHH Ha
TPEHHE.

B psizte npoekTHLIX OPraHU3aIHil KpOMe HOMOIPaMM HCTIOIB3YIOT Clie-
LMATbHbIEe TabAHIb, COCTABJIEHHEBIE /1 CTaHAapTHOTO BO3AyXa H HOp-
MAJIH30BaHHBIX CTAIBHBIX BO3/yXOBOJIOB.

KO]"ﬂa TeMIlepaTtypa I1€pEMENaeMOTC BO3/1yXa 3HAYUTEJILHO OTJaH4Ya-
ercs ot 20 °C, To MOTepH AaBlellus Ha TPeHUEe H3MEHSIOTCSA; B 9TOM JIer-
Ko ybeauThes, eciiv B hopMyie 4s1 K03 HUIMeHTa CONPOTHBIEHHS Tpe-
Hus (5.13) pacxos BeIpa3uThb B kI /uac:
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po_ 142 (5.22)
G 2

1g1274 -

kyo

KunemaTHyeckast BASKOCTb ¢ POCTOM TeMIlepaTyPhl BO3DACTaeT, a
00BeMIIBIH BEC YMEHbLIAETCA HE3HAYHTEBHO, II03TOMY IIPOM3BeIEHHUE ¥ v
pacrer u KO3POUIMEHT CONPOTUBIEHNA TPEHUS HECKOILKO YBeIHYHBa-
eTcsl. 3aBUCHMOCTh KO3 PUUHEHTA CONPOTUBAEHAA TPEHUSA OT TEMIIe-
paTyphl MOXeT ObITh Bripaxkena HopMyIoit

A = koo (1+0,00012¢) | (5.23)

leEJIbeIe HOTEPH JaBJIeHHUA Had TPEHHE B cnyqae JABMXKEHHSA B03ﬂyxa
¢ TeMIepaTypoH, oran4noi ot 20 °C, paccuMTHIBaIOTCS N0 BHIPAXKEHHIO

(1+000012¢)Q73+¢)
293

Ecnu naBleHHe Bo3ayXa, MepeMeniaeMoro B CETH BO3LYXOBOIOB, Ha-
MHOTO OTJAHYAETCH 0T aTMOCePHOTO, HeOOXOAUMO BROIHTh TIONPABKY
NpH ONpefeNeHHH YIeAbHbIX [I0TEPh IABJCHUA Ha TPEHUE, KOTOpbIie 06-
PaTHO pOLOPLUHOHANRHH gaBaeHH0. UTo Kacaetcs KoaduimenTa co-
IIPOTUBJIEHHUA TPEHHUA A, TO €ro BeJHYHUHA MOXKeT IIPUHUMATbCA IIOCTO-
AHHOH 210 gaBJeHus 60 ama, 1 AMWE IpU Gonee BHICOKHUX JaBAEHUAX
clefyeT yYMTHIBATh HEKOTOPOe yBeauvyeHne koadpuureHTa ColpoTHB-
JNEHHA TpeHUS.

Ro=Ryy (5.24)

§ 5.3. Onpenenenre conpoTHBIEHHH TPEHHA B BO3AYX0BOAAX
NpAMOYTOJLHOIO CEYCHHS

Y nenpHBIe MOTEPH JaBieHus Ha TPEHHE B BO34yX0BOJaX MPAMOYTrOIbHO-
ro ce4yeHHs MOXHO HaiiTi 110 dopmyne (5.7). OpgHako HellocpeACTBEH-
HOE MCHOJB30BaHue 3TOH (hOPMYJIBI B IPAKTHYeCKHX PacyeTax Hellese-
co00pasHo, TaK Kak HeoOX0oIMMOe IIPSIMOYTOIbHOE CEYEHHE BO3/yX0BOa
ompeie/IieTcsl He OIHON BEJIHYHHOM — JHaMeTpoM d, & IBYMS — BbICOTOM
a v wupunoi b. Mloatomy paspaboTKa HYXHHX /s pacyera Tabaul U
HOMorpamm 1o hopmysne (5.7) HaTankuBaeTcs Ha GOJbIIHE TPYTHOCTH.
Janaqy MOXKHO CYUIECTBEHHO O0IETYHTh, ECJH IIPH OLPEAENeHHH Y/eb-
HBIX TIOTEpb [aBJ€HHS Ha TPEHHE B NPSAMOYTONBHBIX BO3MYXOBOJAX HC-
10/1b30BaTh TabJHIbl H HOMOTPaMMBbI, COCTaBJIeHHbIE i1 KPYTJIBIX BO3-
Ayxosonos. l1s 3T0ro nMpsAMOYTObHOE ceyeHre BO3JAYX0BOJAA HYXHO
3aMEHHTb 3KBUBAJTEHTHBIM KPYTJBIM CEYEHHEM.
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OKBUBATEHTHBIH AMaMeTP MOXKHO HAlTHU ABYMSA Pa3JHYHbIMH Me-
TOJlAMH.

a) M3 ycaosnii paBeHCTBAa CKOPOCTel BO3IYXa B NPAMOYTOIbHOM
BO3/yX0BO/€ U 3KBUBAJEHTHOM KpPYyrjioM. ¥ ieibHBIE MOTEPH
JlaBJIEHNs Ha TPEHHE B IIPAMOYTONbHOM R KpyraoM R, Bos-
AYX0BOAAX JAO/KHBEL OBITH PaBHBI IIPH PaBEHCTBE CKOPOCTeEH,
T.e. R = R, mpu w, =, = w. Henmoaways 3aBucumocts (5.7),

np
HamuueMm

2 2
g 2atb) o S (5.25)
ab 2g nd? 2g

M3 storo paBeHcTBA MOXHO HAHTH 3HaYeHHe DKBMBANEHTHOTO THa-
MeTpa TaKoTro KPYTJIOro BO3AYyX0BOJa, 3aMeHUB KOTODBIM IIPAMOYTOih-
HOe€, IIOJ[y‘{HM paBEHCTBO IIOTepb JaBJIECHWA Ha TpEHHE IIPH yCHOBHH,
YTO CKOPOCTH ABH:KEHHs BO3AyXa B TOM H APYTOM BO3AYXOBOZE OfH-
HaKOBBI:

_ 2ab (5.26)

*  a+h

Cneayer HMeTh B BUAY, YTO PACXOZBI BO3AYXA B IPAMOYTOIBHOM BO3-
NyXOBO/IE M AKBUBAJIEHTHOM KDYTJIOM OTJAMYAIOTCS JPYT OT JIPYTa, Tak
KaK CeveHHsI MPSAMOYTOJIBHOIO BO3/YX0BoAa axb u Kkpyrioro, uMemnue-
ro AHaMmerp, olpexeneHnbiii no Gopmyae (5.26), He paBHEL

Tabauya 5.2

Onpenenenne yAeIbHbIX NOTEPH AABIECHHA HA TPEHHE
B KPYIJIBIX BO3YXOBOJAX

d
i d, . d., d d,
R ;

)

i
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CTpenKH MOKa3bIBAIOT, KaK IPABUIBHO M0JIb30BaThes Tabauueil. Ilo
MCTHHHOH CKOPOCTH @, B TIPAMOYTObHOM BO3LYXOBO/E M 9KBHBANEHT-
Homy auameTpy d, = d_ oNpejensiioTcs yaenbHbie MOTEDH JaBJeHHS
Ha TpeHue R. BenmuumHa pacxosia, pacnonoxeHHas B TabIuIe CBEPXY
YIenAbHBIX MOTEPh HAa TPEHHE, He OYAeT COOTBETCTBOBATE HCTHHHOMY
pacxoay, u Ha Hee He caenyeT obpamars BuuMaHus. CKopocTh B Npsi-

MOYroJbHOM BO3/AYX0BO/I€ CIIpeenseTcs U3 OUCBH/HOTO COOTHOINEHH A

w=—L . (5.27)
3600ab

6) U3 ycnoBuil papescTBa pacxoAa BO3AyXa B IPAMOYTOIBHOM BO3-
OYX0BOA€ H 3KBHUBAJEHTHOM KpYrjoM. B aToM cayuae yjaennHRe 110-
TEpH AAaBJE€HHS Ha TPEHUE B IIPAMOYTOJIBHOM Rnp ¥ Kpyriom R BO3ay-
X0BOJaX A0JXHBI OBITH PaBHBI DM PaBEHCTBE IePeMelaeMbIX
Pacxo/oB, T. €. R"p = RU npH an =L, = L. Torna, BHIpa3uB B 3aBHCHMO-
¢ty (5.7) 3HayeHUS CKOPOCTH Yepe3 pacxoi BO3[YXa, MOKHO HallH-

cars opMy.y

2a+b)y1? = nd -4yI* 16 ' (5.28)
ab(3600ab)?  nd?(36007)%d*

IIpousBens CoOKpanieHHs ¥ pemus paBeHcTBo (5.28) oTHocHTeAbHO d, -
HaiineM BblpaxKeHue JJisi AMaMeTpa TAKOTO KPYTJIOro BO3AYX0BOAA, NPH
3aMeHe KOTODHIM MPAMOYTOJILHOTO BO3/1YX0BO/la NOAYYMM PaBEeHCTBO
NOTEPH 1aBAEHHS Ha TPEHUE B Ciy4ae, eCIM PAcX07l BO3yXd B TOM U ApY-
rOM BO3/[yXOBO/ie OJIHHAKOB!

d (5.29)

oL =3

n’ @a+b) l

EcTecTBeHHO, YTO CKOPOCTH BO3/yXa B KPYTJIOM BO3AYX0BO/Ie, UMe-
I0lIeM IHaMeTP, ONpesieienHblil 1o dhopmy e (5.29), M IPAMOYTOABHOM,
y KoToporo ceyerue axb, He paBHbl. [03TOMY TT0J1B30BAThCA HOMOTPAM-
MaMH 1 TabMuamMK 37eCh HYXHO HHade, 4eM OIHCAHO Bhime, [ Ha-
XOXKIEHUs] BETUYMHBL YIEJAbHBIX [IOTEePh [[ABJEHHUA HAa TpeHHe B Mps-
MOYTOJIBHOM BO3]yXoBoje HeobxonHMo onpenenuTh d , no opmy.e
(5.29) u 3aTeM, onycKasich BHU3 110 COOTBETCTBYOIEMY cToabiry Tabr.
5.2 (d = (13 ,), HAHTH 3HaYeHHe YAeAbHBIX TOTEPh ZABACHUA HA TPEHHe.
Ha Benuuuny cxopocTH, CTOSIIY0 B KpailHeil nepoii rpade, BHMMaHHs
ofipamars He caexnyer.
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§ 5.4. MecTHble CONPOTHB/IEHHS B BO31YX0BOJAX

Kak 6]:1]10 YKa3aHo, MECTHBIE CONTPOTUBJICHHA BO3ZHHKAIOT TaM, /i€ npo-
HCXO/IAT HAapylIenHA HOPMAIBIOTO TeYCHHA BO3AYIIHOTO OTOKa. JTH
HapyIeHHsT OOBIYHO CBSI3aHBI C OTPLIBOM NIOTOKA OT ITI0BEPXHOCTH CTEH-
KH BO3/lyXOBO/la H BUXPeoOpa3oBanieM B MECTax H3MEHEHHs KOH(UTY-
pauH# BO3JyX0BOJa U BCTpeyy NpenaTcTsuii. HanGosee pacnpocTpa-
HEHHBIMHM HADYMIEHUSAMH BO3AYIIHOTO IIOTOKA B CETH BO3AYXOBOLOB
SBAAKITCS: BXOZ BO3/lyXa B BO3/YXOBO/ M BHIX0Jl BO3AYXa U3 HEro, pac-
IIHPEHHE, CY)XeHHe U U3THO IIOTOKa, IPOTCKAHHE IIOTOKa Yepes 3amop-
HBIE UJIH ApOcce/ibHbIe YCTPOHCTBA, pa3sBeTBAeHHEe OJHOTO [IOTOKa Ha
HEeCKOJLKO (Yamie BCETo iBa) M CAHAHHE HECKOJBKHX IIOTOKOB B OLMH.

Herpynso BuneThb, YTO MeCTHBIE CONPOTUBJIEHUS B CETH BO3NAYXOBO-
noB OyayT HabMIOATHCA BO BCEX MECTAX YCTAHOBKH (haCOHHBIX YacTei,
3aIIOPHBIX H PETYJIMPOBOYHBIX YCTPOMCTB, a TAKXe B MecTax 3a6opa Boa-
JyxXa ¥ BbIXOJ]a BO3AYXa B BeHTHIHMPyeMble MoMeieHus. Bo Beex nepe-
YHCAEHHBIX CAyYasX MPOUCXOIHT TePecTPoiiKa Moss cKopocTeil 1 o6pa-
30BaHHe Ha IpaHHULC BO3AYUIHOrO IOTOKa Bpreﬁ. Ha ato TPAaTHTCH
3HEpTHUs, [I03TOMY TE€YEHHE BO3AYXa Yeped MECTHBIE COIIPOTHBJIEHHS BCe-
I'71a CBSA33HO C TIOTEPEH JaBIeHUA.

HOTEPI’I JaBJieHHA Ha IIpeoAo/ieHHe MECTHBIX CO]'[]}OTI‘IBJIEHHI?[, 3a uc-
KJIHOYEHUEM IIOTEpH AMHAMHYECKOTO aB/JAeHHs IIPH BbIXOAC BO3AYXa U3
ceTH, HabM0AaI0TCA Ha OTPe3Ke BO3AyXOBO/IA TOi niu HHOM AnuHbL Io-
3TOMY OHH He MOryT OBITh OTHEJEHBI OT IIOTEPh AABNEHUSI HA TDEHHE.
OnHako ¢ nenpio yao6cTBa aspoIHHAMHYECKOTO PacyeTa CeTH BO3/IyXo-
BOJOB MECTHBIC COTIPOTHBJIEHUA CYHTAITCA COCPEAOTOYEHHBIMH B O/THOM
CEYEHUH BO3NYX0BO/A.

TeopeTuvecKkn paccYHTaTh I10TEPH AaBJ€HHA Ha MECTHbIE CONPOTHB-
JIEHHA BO3MOXHOQ JIMLIb I BeCbMa OTpaHHYEeHHOro YHCaa ciiyqaes. Ha
TIPAKTHUKE HX 06hl'-IHO OlpeJeNasaoT IKCIIEPUMEHTATBLHO; IIPH 3TOM OKa-
3BIBAETCA, YTO IIOTEPH JaBJIeHHS IPONIOPUHOHAIBHBI KBaLpaTy CKOPOC-
TH. JTO AaeT OCHOBAHKE BbIPa)KaTh MECTHHIE CONIPOTUBJIEHHUS B e[HHH-
Hax AMHAMHYECKOro AaBjieHHs BO3AYIIHOTO NIOTOKA B BO3AYXOBOJE H
NPUMEHATH A pacyeTa MECTHBIX COTPOTHBJIEHMI cienyroumylo ¢op-
Myay:

2

Yw
Ap. =YY (5.30)
Duc =8 2%

rae { — Ko3(pHIIMeHT MECTHOTO CONMPOTHBIEHHS.

Kospduunenr { npu TypOyTeHTHOM pPeXuMe IBHXEHHS 3aBHCHT
OT reoMeTpU4eckoil (YOPMEI MECTHOTO COIIPOTHBIEHHA H HE 3aBHCHT OT
yucaa PedHonbaca.
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PaccMOTpHM XapakTep JABHXEHHS BO3AYIIHOTO IIOTOKA B HEKOTOPBIX
HauboJlee 4acTO BCTPEYAIIIMXCA AJIEMEHTAX CeTeH BO3/YXOBOJOB.

Hpsamoii Bxoz Bo3ayXa B BO31yX0BoA. AspofiuHaMitiecKas KapTHHA
JIBMKEHHs BO3/yXa B Bo3lyxoBone BOIH3M BXonHOro cevenys (puc. 5.12)
3aBHCHT OT ZIBYX (DaKTOPOB: OT OTHOCHTEJILHOH TOJIHHUHLL CTEHKH BXONHOM
KPOMKH BO3/lyX0Bo/a 3 _ /d ¥ OT TOTO, 3a/1e1aH BO3YXOBOJ B OrPaK/IeHHe
Wwin HeT. Ec/IM BO3yXOBON 3a/IeTaH B OrpaXkIAeHUe, a3pOIHHAMHKA [T0TOKA
BO3/lyXa Ha BXo/e ONpENeNAeTCs OTHOCUTENbHBIM PacCTOAHHEM BXOJIHOM
KDOMKH /10 IOBEPXHOCTH Orpaxienus b, / d.

ITpu BXO/le BO3/yXa B BO3IYXOBO/ TOA BAMsIHMEM LEHTPOGEKHBIX
CHJI IDOMCXOJMT OTPHIB II0TOKa OT BHYTPEHHE II0BEPXHOCTH CTEHKH H
Ha HEKOTOPOM pPAacCTOSHUM OT BXOAHOTO CeYeH st 0Opa3yeTcs HaHMEHb-
lllee ceyeHHe NOTOKA, MU €ro CKaTHe, 3aTeM MMOTOK CHOBA PacIIHps-
€TCA A0 MOJIHOTo cedeHud Bo34yxoBo/a. OTPHB MoTOKa OT CTEHOK BO3~
LYX0BO/Aa BHI3bIBaeT BUXpeoOpasoBaHHe, sBAAOMEECS OCHOBHOM
TNIpHYHHOM TIOTEPE AABJEHHs BO3AYLHOTO NOToka Ha Bxone. Haubosb-
Iiee 3Ha4eHue KoappHLHeHTa MECTHOTO COIPOTHBIEHHA IIPAMOTO BXO-
Ja Habmo1aeTcs MIPpH COBEPUIEHHO OCTPOH KPOMKe CTEHKH BO3[lyXOBO/Ia
(3,,/d = 0) 1 beckonevHo GOMBIIOM YANCHHM BXOAHOTO CEYEHHUS OT I10-
BEPXHOCTH Orpaxcienus (b, / d = ). B aT0M ciiywae £ = 1, a oTHOCHTEB-
HOe paccTosiHue 10 Haubosee cxaToro cevenus, pasroro d, = 0,5d, co-
craBiasier b, = 0, 4d. Bnusinue n1oBEPXHOCTY Orpax/eHHus [epecTaeTr
cKasbIBaThes Npu b,/d > 5. Ecnu BXonHast KPOMKa CTEHKH BO3/(YXOBO/a He

[
4+
X
el
et
)
b

N7
\/\

NN

Puc. 5.12. AspoauHamMuyecKas KapTHHA JIBHIKEHMS BO3LyXa
BﬁJIHSM BXOJHOIO CEYEHHH
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CAMIIKOM TOHKAS WJIM 3aK-
pyriaeHa, KoaddummesT ¢
pe3Ko yMeHbiitaeTca. Tak, \
yxenpu8_/d=0,05,(=0,5, N\
TIPH 3aKPYTJIEHHH KPOMKH C \
pamycomr=0ld £ =01, —~
mpu r=0,2d £ =0,04. Ilpu
3a/IeJIKe BO3AYXOBOA 3aM0/1- —
JHIIC ¢ MOBEFXHOCTHIO OT- /

/7

/4

paxnenus (b,/d = 0)
KoadhuIMeHT MECTHOTO CO-
nporusnenus ¢ = 0,5.

Bxon po3ayxa B Bo3]1y-
X0BOA vepe3 KoHOY30D.
Y106 yMEHBIIHTE CONPO-
THBJEHHE BX0Aa, BbI3BaH-
HOTO BHE3AMHBIM CY)XEHUEM I0TOKa U BHXpeoOpa3oBaHUeM, yCTpauBa-
0T NAaBHBIH Mepexol OT GonbuIero ceYyeHUs K MeHbIIEeMY B BHJe
koHysopa (puc. 5.13). KoabdunuenT MecTHOro CONpoTHBAECHUA Ta-
KOTO BXOJia 3aBHCHT OT YTJla CyXKeHHsA KoH(Y30pa ¢ U ero OTHOCUTENb-
Hoil Anunkl b /d. Kax ot 1uHHe KOH(Y30pa COOTBETCTBYCT TAKOe 3Ha-
YeHHEe YT7Ia CYXKeHusl, TPH KOTOPOM Koa(PQUIHEHT cONPOTHBAEHHS
NIPHHUMAET MHHUMAIBLHOE 3HayeHue. [1pakTHYeCKH MOMKHO CHMTaTh, YTO
IS IOCTATOYHO WIHPOKOro auanazona b /d = = (,1+1,0 ontumanbHbie
3HayeHus yria cyxeHus aexar B npeaenax 40-60°. [Ipu takom yrie u
u oTHOCHTenbHOM tiHe b /d = 0,2 xoadduIMenT COnpoTHBAEHUS 110-
Ayqaercs pasHeiM 0,2,

Buesannoe pacimkpensie Boaayxosoa (puc. 5.14). Ilpu BHe3anHoM
pacIIMpeHUH MOIEPeYHOTO CeYeHHs BO3YX0BOo/a HabamoiaeTcs pesKoe
nafetie CKOPOCTH MOTOKA, YTO BHI3BIBAET TAK HA3bIBAEMBIE IOTEPH Ha
yaap. Ilpu 3TOM B MecTe nepexoja K IUPOKOMY CEYEHHIO BO3JYX0BOA

W

Puc. 5.13. Bxoa poaayxa B BO31yX0BOX
yepes KoHGby3s0p

Puc. 5.14. Bresannoe pacuripeHre BO31yX0BOAA
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obpasyercs CTpys, OTAeAE€HHAsl OT OCTAALHOrO TPOCTPAHCTBA NOBEPX-
HOCThIO pa3nena. [lopepxHOCTE pacnaaeTcs U 3aKpYYHBaeTca B 0CTa-
TOYHO MOIIHbIE BUXPH, Ha YTO W TPATHTCA 3HEpTHHA NoToKa. [lnuta ot-
pe3Ka BO3/yX0B0Ja, Ha KOTOPOM NPOMCXOAMT BUXpeobpazoBaHue
IIoCTelleHHOe paccachiBaHMe BUXPeH, cocTaBasieT npuMepHo 8-124
(31eck d — TUAPABAHYECKHH AHaMeTp mupokoro cevennn). Koadduim-
€HT MECTHOTO COIIPDOTHBJEHHA BHe3alHOTO pacllipPeHHsA BO3NYX0BOLa
(oTHECEHHBIH K CKOPOCTH B Y3KOH yacTH) 1pu R > 3500 3aBUCHT TONBKO
OT CTelleHH pacIlMpPeHHUs ceveHus Bo3nyxosona n = F,/F, u Moxer OBITH
onpezeneH o dopmyne bopaa-Kapuo:

g_[1__} : (5:31)

n

B obnacti MeHbLMX Yyucesa PeifHoJbica, CBOHCTBEHHBIX JaMHHap-
HOMy M mepexojHoMy pexxumam (10 < Re < 3500), koo duiueHT co-
IMPOTUBJIEHHA BHE3AIIHOTO PACIIMPEHHS 3aBHCUT HE TOABKO OT CTEIIEHH
pacuiMpeHHs, HO U oT kputepus Re, a upu Re < 10 - Toabko oT 3TOTO
Kputepus. B mocrennem ciydae MoxeT OHTB HCIOIB30BAaHA 3aBUCH-
MOCTh

L (532)
Re

Il1aBHOoe pacuiupende Bo3ayxoBoaa B BuAe auddyaopa (puc.
5.15). Juddysop ycrpauBaercst s Tex xe 1efed, 4To 4 KoHpy30p —
obecrneynTs ILIaBHBIA TI€PeX0/l OT MEHbINEro cedeHus K GonbueMy u
ITUM CaMbIM CHH3HTE I10TEpH AaBnenus. IIpu MIaBHOM yBeNHYEHHH ce-
yeHus pacreT TypOyJeHTHOCTh [I0TOKA, HO BeTM4HHA CPeNHEN CKOPOCTH

Puc. 5.13. I1naBuoe paciupenne Bosayxosofla B BUste muddyaopa:

a — ¢ GOABIIAM YIJI0M DACIIHPERHS; 6 — ¢ MaAbIM YIJIOM PAaClliipeHHs
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yMeHbinaercs. Bee aTo BejeT Kk ToMy, 4TO IPU YBeJHYEHNH IO OTpe/e-
JIEHHBIX TIPe/lesIoB yTia paciiHpeHus (o < 8§+10°) obmuit koadduum-
€HT collpoTHBJeHHs auddy30pa, MPHBEAEHHBI K CKOPOCTH B Y3KOM
(HAYAIBHOM ) CeYEHHH, MEHbllle, YeM JIIS TAKOIE XKe IIHHEL OTPe3Ka BO3-
AYXOBOJZ, MMEIOIIETO MI01Ab MOIEPEYHOTO CeYeHH A, PABHYIO ILIOMIA-
I¥ HavaabHOTO cedchus nuddysopa. HaunHad ¢ HexoToporo 3HayeH A,
AadpHeliliee yBeJHYeHHe YIJla PACIIHPEHUS BHI3BIBACT 3HAYHTE ILHBIMN
poct KoadpHiHeHTa conpoTHBaeHUs 1HddY30pa, KOTOPHIl CTaHOBUT-
€5 BO MHOrO Pa3 0oJiblie, 4eM CONPOTHBRJACHHE OTPE3KA BO3YX0BOA TOH
XKe JIHHBL. YBeauuenue Koapguinenra conpoTHBreHna auddgysopa
OGBACHAETCS HE CTOABKO YCHIEHHEM TYPOYIEeHTHOCTH NMOTOKa, CKOMb-
KO OTPBIBOM MOrPaHHYHOTO CI0A OT cTeHOK A dy30pa 1 CBA3AHHBIM C
3THM BHXpeoGpasoBanuem. Koadbdunuent conporusnenus auddyso-
Pa 3aBHCHT OT TaKHX (haKTOPOB, KaK YroJl PACIIMPEHHS O, CTelleHb pac-
mupeHHs 7, opMa NoNepeyHoro CeYeH#H s, YCAOBHA BX0/a, PEXKUM Te-
yeHus (yucao Re).

[TocKOMBKY /1J1s1 MHOTHX CAy4aeB (0COOGEHHO IIPH Ma/bIX YIJIax pacilH-
PeHUsE) NOTepH AABNEHHUS Ha TpeHHe COCTABASIOT 3HAYUTENbHYIO A0JI0 B
CYMMapHBIX IIOTEPAX [aBieHus, K03D(DUIHEHT MECTHOTO CONTPOTUBIIEHHS
nucdysopa npencrasasier coboit cymmy = + ¢, B KoTOpOit € .,
siBJIseTCA Ko3h(hUIHEHTOM MECTHOTO CONIPOTHBIEHHS M3-3a PACIIMPEHHS,
a C MIOMOMIBIO {_ OLEHMBAIOTCA TIOTEPH JABIEHHS Ha CONPOTHBIIEHHE TPe-
HiA. Ilpy HepaBHOMEpPHOCTH IO cKopocTed nepea audpysopom §
caelyeT yMHOXKaTh Ha koadumpent Gonble equHULbL

. E. jenbynK IpeanoXun pacCUMThIBATH I0TEPH Ha ILIaBHOE pac-
mipeHue Mo GopMye nis BHezalHoro pacmupenus (5.31), BBoas B Hee
KO3 hHUMEHTB CMATYEHKUA WK MOJHOTH Yapa (@ ), KOTODHIC ompe-
NIeNSAIOTCS U3 BbIPAXKEHUSA

paciu

pacui

o 1,25
(Ppacm =k¢ tg‘z— ’ (5.33)
Tae k o koadunmenT, 3aBucAuHH 0T dopmel guddysopa. Jns

KOHMYECKHX H IIJIOCKHX ﬂHlbd)ySOpOB k¢ =3.2; ans NHpaMHIAIbHBIX nuch-
(hy30poB C pacliHpeHuHeM B ABYX ILTOCKOCTAX &, = 4,0,

KoadduuueHT conpoTHBAEHHA TPEHNA ﬂm%quaopa KpyrJjoro ceye-
HUSL ¥ MPAMOYTOJIBHOTO C OAWHAKOBBLIMH YTJIaMH PAaCIIMpPEHUs B 06eux
ILJIOCKOCTAX BBIYMCAsieTcA 110 popMyne

T I 1_LJ. (5.34)

. O 2
8 sin — n
2

19 3ak. 390 289
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——— flpoguas cropocmey
———foogum dobmnis

Puc. 5.16. UaMenenre ckopocTelt U gaBieHAH B KOJdeHe:

1 — BHxpeBas 061acTh y BHYYpeHHeH CTeHKH; 2 — T0 )K€ ¥ BHEITHEH CTeHKH

H3ornyTsie ¢acounble YacTH BO3AYX0Boa (KoieHa, OTBOb). B mec-
Te u3rnba BO3IYXOBO/A MOABJISIOTCA LEHTPOOEKHBIE CHIIBI, HAIIPABIEHHbIE
OT IIeHTPa KPUBH3HbI K BHEIIHEH CTEHKe. JTH CWIbI BHI3LIBAIOT IIOBBIIIEHHE

Puc. 5.17. /IpuskeHHe noToKa Bo3ayxa
B KoZene (a) | otBozE (6)
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JIABJIEHHST Y TIOBEPXHOCTH BHEIL-
Hel CTeHKH U ITOHIKEeHHe — Y 110~
BEPXHOCTH BHYTpEHHEH CTEeHKH,
CxopocTh IIOTOKAa NPH 3TOM
YMEHBIAETCA ¥ BHEIHEH CTEeHKH
H YBEIWYUBAETCH y BHYTPEHHEH
(puc. 5.16), ¥To NO3BOAAET TORO-
PHTB 0 ITOsABAeHUM AHGGhYy30pHO-
ro adxpexTa y BHEIIHEe#H CTeHKH H
KOH(QY30pHOTO y BHYTpeHHelH
CTeHKH 110 1oBopoTa 1otoka. [Toc-
Jie TIOBOPOTA TIOTOKA MeCTa TosB-
JIEHHA 9THX 3(peKTOB MEHAIOTCS.

JubdysopHble sBIeHHs Bbl-
3bBAIOT OTPBIB IIOTOKa |
BUXpeobpa3oBaHHe Y BHEIIHEH U
BHyTpeHHell cTeHoK (puc. 5.16).
[IpuyeM BUXpeoOpa3oBaHHe y
BHYTpeHHeH CTeHKH MHTEHCHB-
Hel, TAK KaK OTPHIB MOTOKA B
3TOM MECTE YCUJIMBAETCH UHED-
[IMOHHBIMH CHJIAMH, 3aCTaBJSIO-
MY TOTOK MBUFATHCH 1O HA-
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Cevenye no -1

Puc. 5.18. [TapHulit BUXDh B OTBOAE:

@ — TIPOAOJIBNLIA paspes OTROa; 6§ — NomepedHoe ceueHHe IIPAMOYTONBHOTO OTBOIA;
8 — TO XC KPYIJOY0 OTBOAA

NpaBIeHHIO K BHeITHeH cTerke. VI3 puc. 5.17 sunno, uyro Buxpeodpasosa-
HHE B KoJienax Gosibllie, yeM B OTBOAAX, HOITOMY M NOTEPH TaBJIEHUA B
MECTaxX YCTAHORKH KoJieH GofbIie.

Hanuyue nentpobexnoil CHBI H TOTPAHHYHOrO CJI0A BegeT X obpa-
30BaHHIO BTOPHYHOTO TEYEHHA BO3/TyXa B IOTIEPeYHOM HallpaBieHUH, HIH
TaK HadblBaeMoro napuoro suxps (puc. 5.18). Hanoxenwme sroro suxpa
Ha OCHOBHOM NOTOK BIOJIL OCH RO3YX0BOa CO3/IA€T BHRTOOOPA3HOE J1BH-
AKECHHE BO3yXa B MECTE M3rMOa BO3MYXO0BOIA (B KOJCHE HWIH OTBOAE).
O6muii koadpuuHeHT conpoTUBAEHHS KOJEH H OTBOLOB COCTOHT M3
IBYX yacTeil: ko3 GHIHeHTa MECTHOTO CONPOTHBICHHS TIOBOPOTA U CO-
MPOTHB/IEHHA TPCHUA.

CymIeCTBEHHOE YMEHBbIIEHAE CONPOTHBIEHNA KOJieHa MOMKET GBITh
JOCTHTHYTO CKPYTJTI€HHEM OCTpO# BHyTpenHell kpoMku. Ckpyrienue
BHELIHEH CTCHKH [IPU COXPAHCHUY OCTPOM BHYTPEHHEH KPOMKH HE 12T
3aMETHOTO YMEHBUICHHs! CONPOTHRIeHUA Konena. ConpoTusiienue Ko-
JICHZ MOXeT ObiTh CHHXKEHO TAKXe YCTRHOBKOIH HaNnpaBsOLIUX JIoMa-
ToK (puc. 5.19).

MacoHubie YacTH A1 pas3aeeHHs HIH CIHAHAA oToKoB. K 5THM ua-
CTAM OTHOCATCA TPOHHMKH U KPECTOBHHBL TpoHHHUKH ABAAOTCA OAHUM
M3 CaMbIX PacnpOCTPAHEHHBIX 3IEMEHTOB CETH BO3LYXOBOAOB, [I03TOMY
TOYHBIE 3HAYEHMS UX KOI(POPUIMEHTOB MECTHBIX CONPOTHBJICHHHA COBEP-
IIEHHO HEOOXOIMMBI JUI5 BEITIOJTHEHHA a3POIHHAMHYECKOT0 PacyeTa BO3/y-
XOBOJOB. AHATUTHYECKOMY H 9KCTIEPUMEHTANBHOMY ONpeeNeHHIO CONpPO-
TMBJICHHI TPOMHMKOB MOCBALIEHO MHOTO pabot. OaHaKo 10 HACTOALIEro
BPEMEHU ellle He CO3AHO AOCTATOYHO HAREKHOTO W yIoGHOro ANA mpaK-
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TUYECKOTO HUCIOJIB30BaHHUA &Ha-

a) &l JIUTUYECKOTO METOJa pacueTra, a
[ \ L" MMEIOIHECS B CTIPABOYHUKAX KO-

w_ s N W % a¢h¢pUIHEHTH HE 0XBATHIBAIOT
BCero MHOroobpasus BCTPEYaio-

: HUXCA Ha IPAKTHKE CILYYAEB.
Kaxaerit Tpoitnuk (pyc. 5.20)
X CllelyeT XapaKTepU3OBaTh YTJIOM
OTBETBJIEHHU S L OTHOIIICHHEM T1J10-
W U[AJH TIOTIEPEYHOTO CeYeHHUs OT-
8 BETBJIEHHA W TIPOXOJHOTO Y4acT-
Ka K IUIomaau cedenus cbopHOro
BO3MyX0BOAa, T. €. f./f u f, /f., o1-
HoternueM pacxogos L /L, L /L u
.\\ cxopocreit w,/w, u w, /w. Bce
TPOHHMKH MoryTt paboTaTh Ha
BCAcBIBAHUY, U TOra B HUX TIPO-
UCXOIMT CAUSHUE TIOTOKOB, H Ha
HarHeTaHWH, ¥ TOraa B HHX Ha-

Puc. 5.19. Hanpasasionue qonarku 6ogaeTcs pa3gesieHHe TOTOKa,
B KOJIeHax 1 oTBoJax: Ilpu caUAHKUM B TPOHHHKE
a- HpOd)H_J]HpOBBHHbIL‘; 6 - ToHKHe IBYX TIOTOKOB BO3LyXa, ABHKY-
1o ayre 95°; 8 — KOHUEHTPHYECKHE IMMXCA C PA3THYHBIMHU CKOPOCTS-
MH, TIPOHCXOIHT TYPOYJICHTHOE
cMemende (ymap), 4To CBA3aHO ¢ notepAMH nasiieHus. Kpowme sToro, nas-
JIEHHE TEPSETCS Ha NOBOPOTE BO3AYIIIHOTO IIOTOKA U3 OTBETBIEHHS B cHOp-
HbI BO311yX0B0O/I. 31ech HABJI0AeTCS OTPHIB [TOTOKa OT MOBEPXHOCTH CTEH-
Ku, BUxpeobpasopaHne, CXaTHE CTPYH U TIOCTIeAyolee paciMpenie (puc.
5.20, 6). Kax puauM, CONPOTHBIICHHS, BO3HUKAIOUIME B TPOMHHKE, CKA3bl-
BAaIOTCA HE TOTBKO B OTBETBJICHHUH, HO H B IPAMBIX Y4aCTKax.

[lpu paspeneHWM MOTOKA B HATHCTATCABHOM TPONHHHKE TOTEPH IaB-
JICHHA COCTOAT U3 NOTEPD HA y/lap NPH BHE32NHOM DacIUMPEHHH NOTOKa
B MECTE €r0 Pa3fieJICHHs U NIOTEPh HA MOBOPOT MOTOKa B OTBETBJICHHE,
370 sBJeHHe BHI3BIBAET YAAD B MIPSIMOM IIPOXOJIE.

OcobeHHOCTIO TPOMHUKOB ABAAETCA TO, YTO WX KOAPPULHEHTHL MeCT-
HbIX COINPOTHBICHUI MOTYT TOMYYaTh OTPUIlaTe/IbHOE 3Hadyenue. Tax, npu
w,< W, 3HAK «MHHYC» HMeeT KOX(DHIIMEHT MECTHOIO CONPOTHBICHHUS B
OTBETBJIEHUH, a IPH @, < ), — KO3((PHIMEHT NPOXOHOM YACTH TPOHHHKA.
370 03HAYaeT, YTO B TPOHHHUKAX MOKET NOTYyYHTHCS IKEKIIHS, CTPEMAINAs-
€51 UIMEHHMTh HaNPaBICHHE IBMKCHWSA TIOTOKA BO3ayXa. B aspoaumnaMuyec-
KOM OTHOIICHHH CAMBIMH BLITOIHLIMU CJIeyeT CYUTATh TPOHHHMKH, ¥ KOTO-
prX_f;. =fO +fr( HIEJ(_ = wﬂ = wn‘

¥ o
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Puc. 5.20. CxeMa IBMXKEHHs BO3AYXA B TPOMHHKE:

a — cJlsHUe WIH paszelieHue I0TOKOB 1101 YIJIoM; § — BuxpeobpasoraHue
NpH CIHAHHHA [TIOTOKOB

Becrma nogpobHbie cBeeHHSA 0 BCeX BO3MOXKHBIX adpOIUHAMHYEC-
KUX COTIPOTHBICHHAX MOXKHO HaiTH B KanuTa/bHoM Tpyze M. E. Maenn-
yuxa [7].

§ 5.5. Meroauka pacuera passeTsieHHOH ceTH BO3TyX0BOI0B

B Hauasie raassi 6buin chopMyIMpoBaHbL 33/IA4H 23POIHHAMHYECKOTO
pacuera BO3IyXOBOMOB B caMoM 06ureM Buae. Ho kaxoBul On Hut GbIIH
5TH 3aJa4H, Niepel PacyeToM NOKHBL ObITh H3BECTHBI KOIHYECTRA Tie-
peMenjaeMoro Bo3ayxa. Uro xacaercst HCKOMBIX BelHUHH (Iomaneii
MOTNEPEYHBIX CEYCHUH BO3YXOBOIOB H HEOOXOIMMOTO 715 Iepemelne-
HIS BO3LYXA JaBRCHUA), TO Ha IIPAKTUKE MOTYT BCTPETHUTBCS CHELYI0-
IIHE CAyYau:
1) namnenue 3agaHo, TPEOYeTCs ONpeNENUTh ILTOWAAH [IOTIEPEYHBIX
ceyeHHil BO3/[yX0BOJIOB;
2) M3BeCTHH NIOTIEPEYHBIE CEUEHMS BO3YXOBOAOR, HAO OTNPEAEAHTE
HeOBXOUMOE [aBJIEeHHE;
3) tpebyerca Halith o6e HCKOMbIE BEITHYHHBL
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Puc. 5.21. [Inan (a) v paspes (6) coOpyxkeHHMs ¢ HAHECEHHBIMM HAa HHX
37eMEHTAMH NPUTOMHON CHCTEMBL BEHTHISIIMM:

1 — xanosviiHas peweTka; 2 — MPHTOYHAA KaMeDPa; 3 ~ npoTHBOMbLIbHbIE (PUIIBTDH;
4 — xanopudep; 5 — BEHTHAATOD; 6 ~ BO3AYXOBO/BL; 7 — [IPUTOMHbIE OTBEPCTHSA
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[lepBEIit cyyail XxapakTepeH AJs CETEH BO3IYX0BOJ0B CHCTEM €CTe-
CTBEHHOH BEHTHJIALMM, KOT/1a PacyeTHas BeJIHYMHA NeHCTRYIONIETO Jas-
JIeHHA He MOXeT OnTh Hamenena. BTopoil MoxeT MMeTh MecTo, KOorga
CeueHUA BO3AYXOBOJOB 3aMaI0TCA N0 KOHCTPYKTHBHBIM HJIH APXHTEK-
TYpPHEIM coobpaxeHusM. TpeTHii — caMblif pacnpocTpaHeHHbIN B npak-
THKE TIPOEKTHPOBAHHA CHCTEM BEHTHJAALUHMH M KOH/IMIIMOHHPORAHMSA
Bo3ayxa. C KaKuM Onl CIyyaeM H3 YHCJIa TepeYHCAeHHbIX HU [1PHXO/HU-
J0Ch UMETD JE0, MPHHIMTTHAIbHBIE OCHOBKI 29POIHHEMHIECKOTO pac-
yeTa CeTH BO3AYX0BOAOB coxpansoTcsa. Haubosee c1oxHBM gBisieTcs
TPETHH, IPHMEHHTENBLHO K KOTOPOMY H M3JAral0TCA OCHOBHBIE 110JI0-
XEHUS METONMKH Pacyera.

[lepea npoM3BOACTROM a3POAHHAMMYECKOIO PACUCTa CETH BO3AYXO-
BOZIOB A0JXHA OHITh Npogesiana HEKOTOPAst TOArOTOBHTEIbHast paboTa.
Ota pabora 06BIYHO COCTOMT H3 CENYIOUIMX Onepaluii:

1. Tpaccupoexa cemu. Ha ninaunt 31aKeit M paspe3sl COOPYXKEHHS Ha-
HOCHTCS Bce 060pPyI0BaHHE CHCTEM BEHTHIAIUM U KOHAHIHOHU-
POBaHUS BO3[YyXa, HAMEYAIOTCA MECTa I BbIYCKa BO3AYXa B
TIPMTOYHBIX H 3a00pa BO3MyXa B BLITSIKHBIX CHCTEMAX, @ TAKIKE OIl-
penensieTcs MECTOIOM0XKeHHe Beex Bo3ayxononos. Ha puc. 5.21
TIOKA3aHbI NJIAHL M PA3PE3BI COOPYKEHHA C HAHECEHHBIMM HA HMX
37TEMEHTAMH TIPHTOYHOR CHCTEMBl BEHTHIISII[HH.

2. Paspabomxa axconomempuueckoti cxemsi. Ilocie Toro kak yrouse-
HO pacrnosioxkenue Beelt cHeTeMul B 00beMe COOPYKCHHS, BHYCDYH-
BAETCA €€ AKCOHOMETPUYECKas CXeMa, KOTOpas JaeT BO3MOXKHOCTD
TIOJIY4YHTS Bee HeoOXOMHMEIe 7I7IS pacyeTa CeTH BO3/TyXOBOLOB paa-
MEepbI M BEIABHTL MECTa YCTAHOBKM (D2COHHREIX YacTel W HX KOH(pH-

Puc. 5.22. AkcoHomeTpHiecKas cxeMa IIPUTOYHON BeHTHIISILIMI
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rypamo. Ha puc. 5.22 npuBogHTCA aKCOHOMETPUYECKAS CXeMa PH-
TOYHON CHCTEMBI BEHTHJIAI[MH, BHINOJHCHHAA HA OCHOBE IVIAHOB 1
Pa3pe30B COOPYKEHHNA.

3. Hazpysxa axconomempuneckoti cxemu u pazbuexa ee Ha yuacmyu.
ITon Harpy3koii cxeMnl IOHHMaeTCst OnpeaeIeHHE KOJIMUECTB BO3-
AyXa, NEPEMEHIAIONMXCA BO BCEX BO3AyX0BOIaX cHCTeMbl. KoJH-
YECTBO BO3MyXa B €AHHMIY BPEMEHH, WM PacXo, Yalle BCEro
BHIpaKAeTCA B M /uac.

[lockoabky aspoaMHAMHYECKHI PacyeT BO3AYXOBOAOB BLILIOJIHSET-
cA Toc/ie TRKHX DTANoB NPOCKTHPOBAHMA, KaK OIpeeieHHe BO3YX0-
o6MeHoB, pa3paboTKa NPUHIUNMAILHON cxeMb! H noabop o6opyaosa-
HH#, Hali TH KOJIMYECTBA BO3IyXa He IpeacTasaser ocoboro tpyna. 3aecn
CJeLyeT YyKa3aTh, YTO B PSAAE CAYUAECE TEpPe] HArpy3Koil aKCOHOMETPH-
4eCKoil cxeMbl He0OXOMTHMO TIPOM3BECTH PACcUeT BO3XYXOPACTIpe/e/i-
TEeABHHX YCTPOHCTB, TaK KaK KOJAHYECTBO BO3OYXa, MOABOIUMOTO K
BO3AYXOPaCIPEICTUTEN0, 0ORYHO 3aBHCHT OT CO3/IaBaEMbIX TEMTIC-
PaTypPHOTO H CKOPOCTHOTO MOJECH.

[Tocae Toro Kax akcoHOMETPHYECKAs CXeMa Harpy»KeHa, Ona pa3busa-
€TCH HA YYACTKM. YYaCTKOM CYMTAETCS YACTh BO3AYX0BOA, B KOTOPOH OC-

Puc. 5.23. AkcosoMeTpuuecKas CXeMa NPHTOYHOH BEHTU/ISLHH ¢ pasbHBKOMH
HA YYACTKH M PaCrpeAe 1eHHEM HAIPY30K:

1-9 — nomepa yyacTkos; L, —L, - Pacxonl BO3yxa IO y4acTKaM, m*/ uac;
! -1, — nnuubl yuacTkos, a; A, B — yaoBbie Touku
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TAXTCA HEH3MEHHBIMH PAcX0/ M CKopocTh Bo3ayxa. Ha puc. 5.23 n3obpa-
XKEHa TA )K€ AKCOHOMETPHYECKAs! CXEMa, YTO M Ha TIPEILIIYIIEM PHCYHKE,
HO C YKa3aHHEM PacxOI08 Bo3ayxa u pa3buskoit Ha yyactku. Kpome Ho-
MEPOB Y4acTKOB Ha cxeme 0603HaYeHbl BCE TOUKH, B KOTOPBHIX MMEIOTCS
OTBETBJICHHS, W/IH TAK HA3BIBAEMBIE Y3JI0BBIE TOUKH.

Pacyer cetn Bo3myxoBOIOB HAuMHaeTcA ¢ BeIGOpa MarHcTpanu. B ka-
4eCTBE MarMCTPa/H Ha3HayaeTcs Haubosee HANPSKEHHASA TPacca CEeTH,
HAXOAALIASCS B CAMBIX HEBHITOHBIX YCIOBUAX B OTHOIIEHHH NIOTEPD /18-
JIEHHA Ha NPEOIOJEHHE COIIPOTHBIEHHH. DTOMY TPEOOBAHHIO OTREYAIOT
NOCJ/IeI0BATENBHO BKITIOUEHHBIE yyacTkH (0T 3abopa 1o Buibpoca), ume-
I0I[HE B COBOKYIMHOCTH HAUGOJNbBIIME TIPOTSKEHHOCTh M HATPY3Ky. Mo-
KeT 0Ka3aThCA, uTO ITH [Ba Moxasarensa He Gynyt vabmogathesa y onHok
W TOH K€ TPacchl, T. €. HauboJsiee MPOTAKEHHAS TPACCa OKAXKETCH MeHee
Harpy:KeHHOH, M HaoOopoT. B 5T0M ciiyyae BHIOOP MarHCTPAJIH NPOU3BEC-
TH TPY/IHEE, HO OOLIYHO B KaYeCTRe TaKOBOI ceyer HasHavyath Gosee Ha-
TPYKEHHYIO TPACCY CETH BO3AYXOBOLOR.

Tlocne srGopa MarHCTpany BHIOJIHSETCH a3POIHHAMHYECKHI pac-
4eT CETH BO3MYX0BOAOR, EcTECTBEHHO, YTO IPEXKIE BCETO JOMKHB OHITH
OHPEAEIEHb HAMETPHI YIACTKOB, COCTABIAIONIHX MarHcTpaib. CyMMap-
HEBIE COTIPOTHBJIEHUS BCEX 3THX YYACTKOB JAI0T BETHYHHY JaBiIeHHS, HE-
06X0IMMOro 17151 TIepEMENCHHS PACYETHOTO KOJIMYECTBA BO3AYXA B CETH
sozayxosonos. [locie pacuera MarucTpaneit IpOH3BOAHTCA PACYET OT-
BETBIIEHHH.

CylectByer MHOTO PasiHYHLIX METO/IOB a3POIMHaMHYECKOTO pacye-
Ta, H3JIOXKEHME CYNECTBA KOTOPEIX MOXHO HaiiTH B auTteparype [13].

B paccMaTpHBAaCMOM CJAYYAe, KOTIAa CYMMApHLE TIOTEPH JABJIEHHs U
CCTH HE 3aJaHRI, Yalle BCETO HCMOJIb3YETCH METO, B COOTBETCTBHH C KO-
TOPHIM BLIOHPAIOTCA 3HAYEHHMS CKOPOCTH BO3/Iyxa Ha yuactke. Bubop 3ua-
YeHHil CKOPOCTH MOXET HbITh NOTYHHEH YKOHOMHYECKHM COODPakKEHH-
aM. MeTonbl 9KOHOMHYECKOTO pacyeTa M3NaraloTcd B CNCIIHATBHOH
JHTEpPATypE.

Yem pHXKe Ha3HAUCHHAA BETHYMHE CKOPOCTH, TEM MEHBIIE JaBJie-
HHe IS IPEOAONIEHHA CONPOTHBICHHH CeTH, HO TeM BobIle pacxon
MaTepPHaIoB HA BO3IYXOBOAH. JTO MPHBOIMT, ECTECTBEHHO, K COKpa-
IEHHMIO SKCTJTyaTallMOHHBIX PACX0/08 (B CBSA3H C MeHbIIeH 3aTpaToit
IHCPIMH) W YBEIMYEHHIO KanHTanoBnoxennit. Kpome Toro, Bo3myxo-
BOIBL ¢ BOJNBIIMMH CEYEHHAMH 3arPOMOXAIOT TIOMENIEHUS, X YCTa-
HOBKA B CJIy%ae OrpaHHUCHHOH BLICOTH NOMEUICHUME M GoJbIiol Ha-
CHLINEHHOCTH UX BHYTPERHUM 060pya0BanneM oObYHO HETIPHEMIEMA.
[o3TOMY OYEHb YaCTO BBIOMPRIOTCA MAKCHMAILHO A0TYCTHMBIE CKOPOCTH
BO3IYXa B OTJEIbHLIX YYACTKAX CETH BO3MYXOBOJAOB. JTH CKOPOCTH He-
peko orpanHuMBaTcs TpeboBannsamu GeciryMHOCTH PabOTH CHCTEM
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BEHTHIAUMH M KOHIMIHOHMPOBaHHA Bo3ayxa. Haubonsmme Besmwyn-
HEI CKOPOCTell HA3HAYATCA B YUacTKax 8ONM3M BEHTHAATOpa. 31ech
3HAYEHHMA CKOPOCTEH BO3AYyXa MOIYT KoiacbaThea ot 10 mo 15 m/cek.
Hanmennline CKOPOCTH NOMKHB OHITH B yIacTKax, HMEIOIMMX BO3-
OYXOTIYCKHBIC OTREPCTHA B MoMemienud. IIpH 5TOM fOMyCTHMAaA Be-
JMYKHA CKOPOCTH 3aBUCHT OT HadnaueHus nomenreHus. O6GKYHO CKo-
POCTH B YKa3aHHBIX y4aCTKaX He [OJIKHbI NPEeBHINaTh 4 M/cex. B nipo-
MEXKYTOUHBIX YUacTKaxX CEeTH BO3IYXOBOAOB Ha3HayaloTCd MPOMENKY-
TOYHBIC 3HAYCHHA CKOPOCTH, KOTODEIE YBETHYUBAIOTCSH N0 MY TH K BEH-
THIATOPY.

[locze Toro Kak HameyeHa BEJIHYMHA CKOPOCTH Ha YYacTKe @, M/Cex,
oTpeeNnseTcs NAOUAb CEYEHHSA BO3MYX0BOA:

I (5.35)
3600

Ecau neo6xomiMo MMETh BO3MYX0BO NPAMOYTOJLHOIO CEYEHUSA, TO
IO HAUAEHHOH BeTMUHHE TLIONATH CeYeHHUA MOXHO OIPeIeHThL pa3Me-
PHl BO3MYX0BOJA @ X b. ITH PaaMepsl TOJLKHBI OBITh IPUBEJEREL B COOT-
BETCTBHME C CYHIECTRYIONEH HopMalbio. [locae sToro ciemyer yroUHHTD
3HAYEHHE CKOPOCTH.

QOuennb FaCTO CeUYeHHe BbIGHpaETCH NMPpAMOYTOJbHBIM H3-32 OI‘pﬂHH'
YeHHOW BLICOTH ToMemesua. Torga ofMH U3 pa3Mepos (a) Ha3Haua-
€TCSl TAKHM, 4TOObI BEPTHKAIBHOE PACCTOAHHE OT MOJa MOMEIEHUs
0 BO3AYXOBONA GBLIO JOCTATOUHBIM JJIS IPOX0OAa Yenoseka. Hanpu-
Mep, ecaiu BuicOTa nomMenleHns 2,4 u, To a < 0,5 u. [oce onpenenenus
AJA BO3AYX0BOAa C pa3MEpaMH NMONEPECYHOro CEYEHUA a X b sKBHBa-
JEHTHOTO guaMetpa no popmye (5.26) HaxoldTCa yaelbHble NOTEPU
JIaBieHHd Ha TpeHHe R, a 3aTeM NOTepH JaBjeHHA Ha TPEHHE Ha yYacT-
ke RI

ﬂJIH OHNpeneJCHHA NOTEPD JAaBJICHUA Ha MECTHAIE COTIPOTHBIIEHHUA 101~
KHHL OBITH TOYHO YCTRHOBJIEHB K03(HIHEHTH BCEX MECTHBIX CONpO-
THBJIEeHHH Ha yyacTkax. [IpH aTom conpoTHBieHHA TPORHHKOB H KPECTO-
BHH CJIe/lyeT YYHTHIBAThL AMITL B TEX Y4aCTKaX, rAe IPOXOIHT HE
CYMMApHHI{ NIOTOK, & €T0 YaCTH.

[loTepn nasneHus Ha MeCTHbIE CONPOTHBJICHHUS Z PACCUHTHIBAIOTCA
no gopmy.ie

2
=N el 5.36
Z=3 7 (5.36)

raie XL — cymma K02 UIMEHTOB BCEX MECTHBIX CONPOTUBJIEHHH Ha yJa-
CTKe.
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[Tonusie noTepx gapieHHSA HA IPEOIOJIEHHE COTIPOTHBJICHHI IPH [IBH-
KEHHUH BO3[YXa B YYaCTKaX COCTaBJAAKT

Ah=RI+Z (5.37)

a MMOTEPH JaBIACHHA B MaricTpaiau H, CJICOOBATCIIBHO, BO BCeil ceTH BO3-
OYXOBOJOB PaBHbI

H:i(Rilf +Z;) . (5.38)
1

Pacuer Bcex 0TBeTBIIEN I 32KTIOUAETCA B TRKOM TIoabope ceyeHuit yua-
CTKOB, COCTABJSMION[MX OTBETBJIEHHA, IPH KOTOPOM TIOTEPH [IaBJICHHA Ha
npeojoJeHte CONPOTUBACHMNA ObLUIH OBl PABHBLI COOTBETCTBYIONMM Y3J10-
BuM fasaennsaM. Hanpumep, nns cucremnl, usobpaxennoi va puc. 5.23,
TIPH pacueTe OTBETRIEHHH CelyeT NoOHUBAThCS PABCHCTE

Ahg =Ryls+Z, (5.39)

Ak, =RI+Z) i+ R+ 2), (5.40)

UT. .

JonycTHMOE PacxoXIEHUE HE TOJKHO TIPEBHINATH 5% OT COOTBET-
CTBYIOWIETO Y3710BOTO JAaBienua. Eciii ¢ noMouibio HOPMaJIM30BaHHBIX
Pa3MEpPOB CEYEHHE BO3IYXOBOJOR ITOTO TOOHTHLCH HENb3A, HEOOXOAMMO
YCTaHOBHMTH JPOCCENbHYIO Auadparmy st noralmeHus: 4acTH n30BITOY-
HOTO JaBJEHHA.

§ 5.6. AspoasHaMHYECKHEe XapaKTePHUCTHKH ceTell BO3lyXoBoJoB

Jlns kaxoit ceTH BO3MYXOBOZOB MOXKET ObIThL TOCTPOeHa rpadHyecKas
3aBMCHMOCTh MEKIY AaBIeHHEM, HEOOXOMUMBIM IS IEPEMEIEHHS BO3-
fyxa, ¥ pacxomoM Bosayxa, Ecou 8 dopmyae (5.38) Buipasuts xogamme
B Hee BEJIMYMHBI C OMOIUbIO BuIpaxenHii (5.7) u (5.36), To Herpyaxo

" U
yOeMTLCS, UTO AJIA JARHHOH CeTU TakMe BEeTUYMHBI, KaK \v?21- H ZC,
8

ABJISIIOTCS] IOCTOAHHBIMH, & 3HAYHT, JJaBICHHE 3aBHCHT OT KBaj[paTa CKO-
poct. Ho nockobKy CKOPOCTD AWHEHHO CBA3AHA C PACXOI0M, TIOLY4HM
CJEIyIONlee BLIPAKEHHE A XaPAKTEPUCTHKH CETH:

H=al®, (5.41)
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IJra (popMyJia CnpaBeinBa IS TAaKHX ceTedl BO3IYXOBOLOB BEHTH-
JIAUUH ¥ KOHMITMOHUPOBAHHA, B KOTOPHX OCHOBHBIMH SABJISAIOTCS COMPO-
THBJIEHHS BO34yX0B0z0B. Ec/ii B ceTH ycTaHoBAeHO MHOTO OUIBTPOB 115
TOHKOH W CBEDXTOHKOH OYHCTKH BO3/yXa, 3aBUCHMOCTD [UJIS XapaKTepH-
CTUKM ceTu npHobperaet Bua

H=al’+bL (5.42)

rae bL — conpoTHBicHHE QUILTPOB B [IPEINOMOKEHHH, YTO IRIDKEHUE
RO3[[yXa 4CPe3 3T (PHILTPBI IPOUCXOIMUT JaMuEHAPHO.

Bripaxxenna (5.41) u (5.42) cnpaseniusm 148 yCIOBUH, KOTAa Jas-
JICHHSA BO3JYyXa B MCCTC NOCTYNJICHHA B CETh BO3JIYXOBOIOB U BBIXO/JA U3
ceTu ofiMHaKoBH. Ecaiu fassienye B MecTe BBIX0OA M3 CETU BhIILIE [aBJie-

Y Yoxrmt 9 \w i o
L Vioe
& | Hnipnd 9 § Halym’
o8
< Znlvoe &, M uoe
| /

Puc. 5.24. Tpadurn 3aBUCUMOCTH MeXLy AapieHHEM H PACXOIOM
BO3/{yXa B CETH:
& — 174 sasucuMoctd H=al? 6 — pnq sapucumoctH H = al*+ bL;
€ — 1A 3apucuMocti H = al? npy Hanuuuy B MOMEILeHWH TIOATOPa BenuduHOl Ap
¢ = aas 3aBHCHMOCTH H = aL? npv Hanu4uu eCTECTBEHHOM TATH BEJUYHHON Ap,

u'

300



Cemu 8030yx080008 CUCMEM BEHMURAUNY U KOHOUUUONUPOBAHUS 8030YXa

HUs B MecTe 3a00pa, BEHTUIATOPY IPHXOAUTCA TPeooseBath MOANOP
Ap , ¥ TOIIa XapaKTePUCTHKA CETH UMEET BUI

H=al’ +bL+Ap, . (5.43)

B ciyyae koraa nasnenue B Mecte 3abopa Bo3ayxa Gonbine, yem B Me-
cTe BRIX0Aa, HabnwmaeTcs Tara Ap_, moMoraionias Bentuaatopy. Toraa
XapaKTepUCTUKA CeTH MOXKeT ObITh BhlpaxeHa GopMyIoii

H=al®+bL—-Ah,. (5.44)

Ha puc. 5.24 uzobpaxens rpachuxy, HaNOCTPHPYIOLIHe TPUBEIEH-
Hele B 3TOM Iaparpacde 3aBUCUMOCTH [t XapakTepUCTHK CeTell Boaay-
XOBOTOB.

§ 5.7. 3aKOHOMEPHOCTH M3MEHEHUA TEMIEPATYPbl BO3AYXA
APH €70 ABMIKEHMH B BO3/[yX0BOaxX

B psane ciyuyaeB teMmnepaTypa ABHXKYUIETOCS B BO3JIYXOBOJE BO3JyXa
CUABHO OTJIHYAETCS OT TeMIePaTyphl CPeabl, OKPYKAOEed BO3TyXOBOI
cnapyxu. IIpa aToM HepeaKo BO3HHKAET HEOOXONMMOCTh OIIEHUTE H3Me-
HEHHKe TeMNIepaTyPH ABUXKYIErocs BO3IyXa, TPOHUCXoslee BCIeICTBHE
Tennoobmena ¢ oKkpyxaioled cpenod. Itoit cpeqoit MOXeT OBITD BO3IYX
HOMEITEHH, B KOTOPBIX HAXOMUTCA BO3AYXOBO/L, HJIH MACCHB IPYHTA, €CIIH
BO3AYXOBO/l SIBASETCS TIOJ3EMHBIM.

HaubGonbuwii npakTHuecKuil MHTEPeC NpeACTaBAIET CAYail, KoTAa
TpedyeTcs ONpeneauTh HArpeBaH e OXJIaAeHHOTO B IIEHTPAJbHOM KOH-
AUIHOHEpe BO3/[yXa, MOLaBaeMoro ¢ 3aJ[aHHbIMU TapaMeTpaMi B obcny-
JKHBAEMble IOMEUIEHKS ¢ I0MOLIBIO CUCTEMbl OTKPBITO TIPOJIOXKEHHBIX
BOB,IIyXOBO,lIOB. HOCTyIlJ’IeHHH Ternsa l'ipI/l BHa‘-Il-ITeJIbH()ﬁ paaﬁocm TEM-
nepa'ryp MOTr'YT CYUICCTBEHHO H3IMEHUTH COCTOAHVE [IQJaBAEMOTO B ITO-
MelleHne BOSII,}’XB., 91O HOTPCﬁY&T JOTMOJHUTENbHOTO OXJIaKIEHUA TTPH
06pa60'rxe BO3AyXa B LieHTPaJbHOM KOHAMIIHOHEDE. Ecnu BO3AyX0BO-
bl HE UMEIOT TeHJ'l()B()fl H3OJATIHHA, Tp66y€TCH 3HAYUTEJIbHO 60.]11)]].[66
JOIOJHHTENbHOE OXJaXKIeHHE BO3IYyXa, 4eM B CJIyuae BO3YX0OBOIOB C
TeIIOBOH H3oJagnpei. OpHaKo yCTPOHCTBO TEIVIOBOH H3QIAIUU CBS-
3aHO C JONMOJTHUTENbHBIMU KallHTaAbHHMH 3aTpataMd. B HeKoTOPBIX
cnenanbHbEX CJI}"IH}IX HEO6XUIU’EMO TAaKxXe Y4YUTBIBATL CTOMMOCTE HO-
NMOJMHHATEIABHOTO 06'1)81\43 NOoMellleHUA, 3aHuMaeMoro TeHJI()B()ﬁ A3OJA-
nueit. Penienste o nenecoofpas’noctTH YCTPOUCTBA TETUIOBOH H3OAATHH
HJIM 0TKa3a OT Hee JOJXKHO MPUHUMATHCA HA OCHOBE TEXHHKO-IKOHO-
MHUUYCCKOTO aHa/Ay3a.
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[Mony4yenne HeoOXOAMMBIX 3ABHCHMOCTEH 111 COOTBETCTBYIOIIUX pac-
JEeTOB BO3MOXKHO B PE3YJNbTaTe PELIeHUs 321241 0 3aKOHOMEPHOCTSIX U3~
MeHeHHA TeMIIePATyPHl BO3AYXA, ABMKYLIETOCA B BO3YXOBOTIE.

JloTyCTUM, YTO B KPYTJIOM BO3/LYXOBOIIe C IUAMETPOM d B M JIBHXKET-
¢ BOINIYX ¢ TOCTOSHHON CKOPOCTBIO @ B M/4ac v pacxojom G B kIl fuac.
Temmepatypa oxpy:Kawlel BO3AYX0BOA BO3AYLUIHOH CPeb! TOCTOSAHHA
¥ BCIOAY ONMHAKOBA: [, = const. 3Hayenue koappuIEeHTa Tenaonepe-
Jla4¥l OT ABMXKYLIErocs BO3AyxXa K BO3AyXY [IOMeN{eHus TAKKe IOCTOSH-
Ho (k = const) /s IaHHOH BeTHYNHBI CKOPOCTH,

JonyctuM TaxKe, 4T0 OCTYNAIL#HA B BO3yXOBOJ BO3YX HMeET B
HayaJIbHOM CEYEHHH TeMTIepaTypy £, TOCTOAHHYIO BO BpeMeHH (TIPH 3TOM
t, # ¢, IpuMem, 4to £y < t ). 3ateM 1o BAUAHMEM TenJIoo0MeHa C OKpy-
xatouleit cpesod TemnepaTypa Bo3ayxa uamenurcs. Ecau £ > £, To teM-
1iepaTypa Bo3jiyxa OyzeT pacTH IO JAuHe BO3YXOBOIA.

TpebyeTcs HaliTH 3aKOHOMEPHOCTH U3MEHEHU S TEMITEPATY PHI IBH-
KYIETOCS B BO3AYXOBOJE BO3YXa, MHAYE TOBOPS, OTIpefeNTh GyHK-
uuo  t(x).

Ecnu nipeHeGpeds KOMHMYECTBOM TEILNA, BBIIENAIONIHMCS B Pe3yabTa-
Te TPEHUS BO3AYXA 0 CTEHKH BO3LYXOBO/A, TO /IS DNEMEHTa JIHHBI BO3-
AYXOBOJIA dX MOXHO COCTABUTD TAKOE PABEHCTBO:

knd|t, —t(x)) di = Gedt (x) . (5.45)

B 5ToM paBeHCTBe JieBag 4acTh — KOJIMYECTBO TEILNA, OCTYNAIONIee
B IBIDKYIUHIICS BO3AYyX BCAE€ACTBHE TEIIOOOMeHA C OKPyKalowe cpe-
noit. IIpaBasi 4acTh — T0 e KOXMYECTRO TEILA, TOXYYeHHOE JBIXYL[HUM-
csI BO3IYXOM, YTO BLIDA3su/ioCh B IOBBILIEHHH ero TeMIiepatypsl Ha Be-
AUYHHY di(X).

Paznenus nepeMeHHbie, IOAYINM

t.—-t{x) G ©>46)

WuTterpupys B npegenax ot x = 0, koraa remMneparypa HOCTYIAIOLIETO
B BO3/IyXOBOJ| BO3]lyXa PaBHa £, 10 X, KOT/ia TeMTiepaTypa JIBUXyIlerocs
Bo3anyxa t(x), Haiizem

In rc—t(x)gyx

— = (5.47)
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OTciona HOAYYNM HCKOMYIO 3aBHCUMOCTS AT onpeneseHust L(x):

fnd
L’f@q“ﬁ‘ . (5.48)
tc = to
Ecis1 651 B Bo3ayXoBO/IE HEePEMEIIaics CHTbHO HATPETHIH Bo3ayX (Ha-
TIPUMED, I/i BO3/IYITHOTO OTOTLIEHUS ), IPH 3TOM £(X) > t, TO A OTmpe-
ZeNeH#st 3aKOHOMEePHOCTEH ero OCTBIBAaHHS MOXHO OBLTO MCIIONb30BaTh
AHAJIOTHYHYIO 3aBUCHMOCTD

th)-t, B~ (_ Jend x] . (5.49)
iy=t, cG

Mopmyny (5.48) MOXKHO IPEACTABHTH B HHOM BHJIE, €C/TH BhIPA3UTH
PacXofl B COOTBETCTBHH C PABEHCTBOM

2
Gz?m% 5 (550)

riae y— 0ObEeMHbIH BEC IEpeMeNaeMoro Boanyxa, kl'/m>,
Torna

Lot 4k ). (5.51)
L)

My, gyto To XKe camoe,

tetl)_ o (_2_"?1] . (5.52)
t, =t rwcy

C o

Ec/ii BO31yX0BOZ He KPYI/ioro ceyenus, a a0boil apyroit GopMsl, To
COOTBETCTBYIOIIAs! 3aBUCUMOCTb TIPUHHUMAET BUJ

rc_t(x)zexp _
t"‘c_to

x] ; (5.53)
veFw

roe S # F — nepuMeTp ¥ IJIOUIaAb HOMEPEYHOrO CeUeHUs BO3AY-
X0BOZIA.

3nayenue Ko UIMeNnTa TENIONEPEnaYy £ B CIy4ae HEW30IHPOBAHHbIX
(ronbix) crasibHLIX BO3AYXOBOJAOB MOKET ObITH OlpenesieHo mo (oopMy.ie Aas
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TIOCKOH cTeHKH. B camoM niente, Ko/uyecTBo Teruia, IosiydaemMoe BO3IYXOM,
ABIDKYLMMCS BHYTPH KPYTJIOTO BO3AYX0BoAA (Ha €IMHULLY JUTHHbL), PABHO

L.t
= LA ' 5.54
Qo= 1 d, 1 G0
—+—In—%+

ﬂlﬂdl 27[% dl G.?_ﬂdz

tae d,, d, — COOTBETCTBEHHO BHYTPEHHHIl M HADY)XHBIH AUAMETDBI
BO31yX0BOIa, d, = d, + 28;

a., — Koa(duruent TennooTaa4u (KOHBeKIUeH) OT BHyTpeHHel no-
BEPXHOCTH CTEHKH BO3ZYXOBOJIA K JIBHXKYUIEMYCH BO3AYXY;

0., — K03 PUIHEHT TeNI00TAAYH (KOHBEKIHeH H JTy4enCIyCKaHHeM)
K HApY>KHOU NOBepXHOCTH BO3AYXOBOMA,

8 — TONIMHA CTEHKH BO3/TyXOBOJR,

A — xoa(hpUIMEHT TEIIOMPOBOAHOCTH MATEPHANA CTEHKH.

Jas xonudectsa Telja, NepeaBaeMoro B TeX JKe ycJAOBHIX yeped
ILTOCKYIO CTEHKY,

_,tdl(tc"tx) 5.55
Qu=T 5 1° ©59)
—+‘_+,7
oy A [ 5]

Ilockonbky ToNMMHA CTEHKH § B CTAMBHEIX BO3[IyXOBOAAX Maja, a
3HaueHue koabdunuenTa TeIIONPOBOAHOCTH A CPABHUTENbHO BEIHKO,
CPe/lHUI YsieH B 3HameHatene hopmya (5.54) 1 (5.55) MOXKHO OTTYCTUTD

d d, +28
In=2 =[p 177
ndt n Z

TeNI0OT/IA4H C, H 0L, TO OHU MOTYT ObITh COM3MEPHMBI, TAK KAK IIPH ON-
peIIE.ﬂeHHH Gl2 l[enﬁXOHHM() y'{HTb]BaTb, KpPOME€ KOHBEKTHBHOI'O TEILIO-
obMeHa, ellle ¥ TYYHACTHIH (OT OBEPXHOCTEH OTPAXKAEHHMI K HAPYKHON
TIOBEPXHOCTH BO3AYXOBOMA).

[Monenus (5.54) va (5.55) u npousBens HEKOTOPbIe TpeoOpasoBaHus,
HOYYHM

630k x HyAO (. Y10 XKe KacaeTcs k0abuleHToB

Qo __o+ay (5.56)
~d
an iﬂl +0,

Tax xax d,/d, = 1, xonuyecTsa Teria, noacuuTannsie o Gopmyiam
(5.54) un (5.55), oxaspiBaoTCs PaBHBIMH ( Q, = Q.) u, crenosarensHo, B
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cJiy4ae HeM3ONHUPOBAHHBIX (TOBIX) BO3MYXOBOAOB 3Hayehue koxpduim-
€HTa TeILTONePeNayH MOXKET IPUHUMATLCS KaK /U1 ILTOCKOH CTeHKH.

C ydetom BechbMa MaJlOTO TEPMUYECKOTO COMPOTHBACHHS CTANBHOI
cTeHkd hopmysna nprobpeTaer Buj

1 =
= — 5.J7
k T (5.57)
CEE ST +__..._
a; Oz

Onennm seauuuny k 17151 0OEIMHEIX CIYYaAEB NPaKTHKA, KOT/A TeMTIe-
paTypa oxJiaxIeHHoro Bo3ftyxa pasHa 10—15 °C, a remneparypa Boanyxa
noMeuntenus - 25-30 °C.

Koaddniment TennooTaady K ABUXYUIEMYCS BO3NYXY OT BHYTDEH-
Heil MOBEPXHOCTH BO3AYXOBOIA MOXKeET ObITEH Onpezie/ieH 110 (hopMyne

Nu=0,023 Re*® Pr%4 (5.58)

Torpa nng pasTUYHLIX AHAMETPOB BO3YXOBOAA ¥ CKOPOCTEH JBUXKe-
HUA BO3/yXa BeIMIMHA oL, TPUHUMAET CIefytolue 3Hauenus (a6 5.3).

Tabruua 5.3

3navyeHus KOdQPUUHEHTOR TENAOOTAAYA OT BHYTPEHHEH
NIOBEPXHOCTH BO3AYXOROZA K BO3AYXY

d=03n d,=05n d=1,0x
5110 (15 20(5 [10|15[20]| 5 [10[15]20

p— WA 47 |25 |34 |42 |15 |22 |31 |37] 13|19 |27 |34
Muac-zpad

w, M/cex

TemnnooTaa4a K HAPYKHOH TOBEPXHOCTH BO3LYXOBOAA MPOUCXOIHUT
nyteM cBOGOAHOM KOHBEKIIMH OT BO3AYXa IOMELLEHUS U y4eHCnycKa-
HUsA OT noBepxHocTel orpaxexuii. Koaddbumuent Temmoornauu xoH-
BEKIIHeH BLIYMCAAETCS THO BEIPDAKEHUIO

Nu=0,135(GrPr)”3 (5.59)

B cnyyae HeM301MPOBAHHBIX BO3IYXOBOJOB Pa3HOCTb TEMIIEPATYP
HapPYXHOH HOBEPXHOCTH M OKPYXAIOUETo BO3AyXa OMELeH U MOXKeT
pocturayth 10-15 °C, 4eMy COOTBETCTBYeT 3Hauenue xoaddunuenra
TENNooTAAYN KOHBexnuel o, = 3,34 ~ 3,26 xxan/m®- uac - zpad (B
cpeanem 3,3 xkxan/m* - wac - zpad). Konuyectso ayducroro Temnia, Ie-
Pe/IaBaeMoro 0T NOBEPXHOCTeH oTpaX/IeHIH noMemeHus (cyMMapHas

20 3ax. 390 305



Inaea 5

nrouans F , cpenusas remneparypa T, ) k HapyKHo MOBEPXHOCTH BO3-
nyxosona (mromans F, remneparypa T,), moxet OBITS ONpeeieHO IO
dbopmyne

T ¥ (1 ¥
=80 F o Lo g2 ] | (5.60)
< 2 (100] (100]
z 1
roe & '—'T"_F_I— — TIpUBe/leHHas! CTenieHp YePHOTHI CHUCTE-
_+_£ s
g F, {sﬂ ]

MBI IOBEPXHOCTH OTPa’KAeHHi — IIOBEPXHOCTH BO3AYXOBO/IA;

¢, — koathpurmenT uamyyenus abcomoTro yepHoro Tena (¢, = 4,96).
Cuurtasi, UT0 BO3YXOBO OKPAILEH MacAHON KPACKOH, 2 IOBEPXHOCTD
CTPOUTENbHBIX OTPaXK/IeHuit olTyKatypena, noaysume, = 0,92, =0,91;

OPUHUMAS §= 0,25, naitnem &' = 0,9.
H

ChnenopaTesibHo, KO(p(DUINEHT TeILT00TAaYH Jy4YeHCIyCKaHHeM PaBeH

(5.61)
[l TemiiepaTyp, 00bIYHO BCTPEMAIOMIMXCA HA TPAKTHKE, TEMIEPaTyp-

Hblit gaxrop
LY _ (LY
100 100

T, =T;

H

= 1,07"‘1;08 r

noatomy o, - = 4,8 xxar/m*-uac-zpao.

Taxum o6pasom, 001t KoapHIHENT TENJIOOTAAYH K HADYXKHOM noBep-
XHOCTH HEHW30JHPOBAaHHOTO BO3NyX0Boxa o, = 8,0-8,5 xxan/M* - uac - zpad.
Cpennue 3Hauenus koagppunpenTa Temnonepenayu 1mo Gopmyne (5.57)
LIS Pa3TMYHbIX THAMETPOB BO3MYXOBOMA ¥ CKOPOCTEH IBMKEHHA BO3/Y-
Xa MOTYT ObITh Haiigens! no taba. 5.4.
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Tabruua 5.4
Jnavenns k03P OUIHEHTOR TENAOOTAAYM 1A BO3AYXOBOAOB
w, M/cex d=03m d=05m d=10xm
51101512015 [10[{15)20)5 |10]15]20
KKGL 56163(67|7,0(54(60]6,5(68(5,1(58]63|6,7
Miyac-zpad

3uavenue koahUIMEHTa TETUTONEPEayy, OTHECEHHOTO K €AHHHIE
MJIOIAZKM BHYTpeHHe# TTOBePXHOCTH KPYIJIOTO BO3AYXOBOA, HMEIOUIETO
TETLUTOBYIO M30ASIHIC (TomnpHa 8 , K03 pUIHEHT TEmAOIPOBOHOCTH
A,,.), onpenensercs no Gopmyne

ua’

kxp =
1 1 1
+ nd
ond; 1 ]nﬁ * aynd, ! (5.62)
211:9Lm di

(TOAMMHOM| M TEPMUYECKHUM CONPOTHBJIEHHEM CTAJIbHOM CTEHKH peheb-
peraem).

KoaduiuenT Tennonepenadyu JUIS IIOCKOI CTEHKH C TAKOH XKe Teli-
JOBOW M30JsA1Hell paBeH

hose—t (5.63)

i_{,éﬂl‘{_i

0y lua oy

TMonxyyum otHomienue KozddunuenrTos, onpegenesysix mo (5.62)

u (5.63):

1+ i“s o ... 8
P 3 03 ) (5.64)
kl‘[JI 1+M1-ln dl +26“3 + aldl

21’!{3 dl U'Q(dl + 2811.1 )

o
=

JL1is1 BO3yX0BOZIOB, MMEIOLIHMX TEILIOBYIO H30AHUIO, Pa3HOCTD TeMIie-
PaTyp MeXy BO3AYXOM TOMEIEHUA ¥ HAPYKHOM MOBEPXHOCTBIO BOIAY-
XOBOJla MOXKeT OBITh TIPMHATA 0KO0 1°, B Torna B cootretcTBHH C (5.59)
(5.60) BeuuuHa o1, OKA3BIBACTCA NPUMEPHO PaBHOM 6,0 kxa/M* uac-zpad.
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3nayenue xoahGuiMenTa TEMI00TAAYN A, C/ieAyeT IPUHUMATH N0

Tabn. 5.3.

K
Hamu TpoBe/ieHB PacyeThl [0 ONPeiefeHHI0 —2-= @ /15 I0CTATOUHO
[13) |

MHPOKOTO AHMana3oHa W3MeHEHWil CKOPOCTH JABHXEHHUS BO3-
ayxa (8-15 m/cex), nnamerpa Boagyxosoaa (0,3—1,0 4) u xoabdunu-
€eHTa TellJIOIPOBOAHOCTH MaTepuana Ternmosod uzoxsamuy (0,03-
0,05 xxan/m - wac - gpad). Oxasanock, YTO ¢ AOCTATOUHON A5 1IPAKTH-
yeckux TesieH CTeneHblo TOYHOCTH BEMHYHHY () MOKHO BEYHCASTD 1O
npoctoil GopMyie

dy+8
_ 10 (5.65)
P 4,

CaenoBarenpHo, K0a(QuIlHeHT TeIONepesady 0T BO3AYXA NoMelle-
H#s K BO3AYXY, ABHKYILEMYCS B BO3/Ly XOBOZe, UMEIOIl[eM TeIlIOBYIO H30-
JISIIHI0, MOXKET OBITh OTIpefielieH 110 BBIPaXKeHHI0

k=k . (5.66)

3nas BeMIHHbl KO3(QHUITHEHTOB TETLTONEPEIaY i, MOXKHO PACCUHUTATD
HaMeHeHHs TeMIIepaTyphl BO3/yXa, ABHXKYLIErocsHd B HEM30JHPOBAHHBIX
H M30MUPOBAHHBIX BO3JyXOBOAAX.

Yrobpl moOKa3aTh, 4TO B PsAfie CAy4aeB TENioBasd U30NILNI coBep-
weHHO HeoOX0auMa, IpouaBeieM pacyeT TeMIEPaTyphl BO3AyXa B He-
W30/ UPOBAHHOM BO3/IYXOBOJE AN CAEAYIONIUX VCAOBHIA: TUAMETD BO3-
ayxosoza d = 0,3 M, cxopocts Bo3ayxa w = 5 m/cex = 18 000 m/uac,
HayaJbHadA TemIepaTypa Boaayxa £,=15 °C, TemmepaTypa Bo3j(yxa B 110-
Mentenun ¢, = 25 °C.

Koaddunuent rennonepesayv k& s AaHHBIX ycaoBui (tabn. 5.3)
OKa3bIBAETCA PaBHBIM 5,6 xxan/M*- uac - ¢pad.

Moacrasub B hopMy.ay (5.51) 3HaUeHHA COOTBETCTBYIONIUX BCIHUHH,
Hajiem

25~ £(x) 456
———=exp| - x
25-15 0,3-0.24-1,2-18 000

OTClO/1a
Kx) = 25 — (25 — 15) exp (-0,0145x) .

Ha puc. 5.25 npeacrabliena 31a 3aBUCUMOCTD, H3 KOTOPOH BHUHO,
4T0 npy GOMBWOH NPOTAKEHHOCTH BO3AYX0OBOAR, paboTaloniero B 1aH-
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HBIX YCIOBUAX, [1POHCXOAHT CHIIbHOE HarpeBaHue OXIaX IEHHOT0 BO3yXa
B HEW3ONMPOBAHHOM BO31yX0BOAE. Tak, Py MpPOTAKeHHOCTH BO3IYXO-
Boza x = 100,0 m #(x) = 22,7 °C, 1. e. Bo3nyx narpepaercs na 7,7 °C.
EcrectBenno, 4to B 3TOM cayyae nenecoobpasHee IOKpHIBaTh BO3NYXO-
BOJIBI TETIIOBOH U30AIHelH, YeM IpeycMaTPUBATh JONOAHUTENBHOE 0X-
Jaxaenue Bo3nyxa. OHaKo, Kak IPABUI0, HEOOXOLHMO COTIOCTABIATD
pacxonsl Ha yxazaHHOE JOTIOTHHTENbHOE OXAaXAEHUe ¢ 3aTpaTaMy Ha
YCTPOUCTBO TEILTOBOH H30ONSAIUH.

Ecau HykHO obecTieyuTh IOCTYI/IEHHE BO3MYXA B OMENCHHE C TeM-
TIEPATyPOH ¢, KOTOPasT HixKe TeMIEPATYPHI £, TO U3 KOHAULMOHEPa BO3-
AYX MOJKEH BLIXOUTH C TeMIepaTypoil £ < L.

IMony4aum BhIpaXkeHue AJA ONpPeNeNeHUA Pa3HOCTH TEMIIEPATYD -
At =t — t,, TO3BOAAIONIEE OIIEHUBATH 3aTPaTH Ha AOTIOJIHUTEIbHOE OXJIaXK-
JcHUe BO3[yXa B KOHAWINOHEDE.

Pasnocts ¢ - £, IpencTaBuM B BUaE

t,~t, =t —t, +AL . (5.67)

Iloncrasus (5.67) B (5.51), naiipem

_.ﬁ_ﬁ=exp o 4k x| (5.68)
to~t, +AL ycwd
W= Swuer L 5%
a7, d-Gm
4,-l5%
b T l jfﬁ[‘ﬂﬂé’f
g ¥
w0 s S gL__%:-—-% t&’g
I S
<
15
0

020 0 % 5 60 I & % x

Puc. 5.25. I'paduk usMenenus TeMIepaTypsl ABHXKYIIETOCH BO3AYXa
B 3aBMCHMOCTH OT JUIMHBl HEH30JIHPOBAHHOIO BO3LYXOBO/A
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TlocneaHION 3aBUCUMOCTD 3amyiiieM WHaye;

tc_t“hﬁt:exp 4k e (5.69)
te—ts yewd

Orciona MOXHO HAaHTH BRIPAXKEHUE 171 HCKOMOI Pa3HOCTH TemMnepa-
TYP, IpeAcTaBsonieil cobol noTpedHoe NONMoAHHTEbHOE OXAAXKIEHHE
B KOHAHUIHOHEPE:

4k
A=t —t ) e™ —1]. (5.70)

Bz 3aBHCMMOCTH /s TIOTPEOHOTO AOTIOMHITENIBHONG OXTakAeHus Oyaer
ONUHAKOB U1 HEM30JMPOBAHHBIX (TOMBIX) BO3ZYXOBONOB A¢™ U JUIA BO3/TYXO-
BOZIOB, MMEIOIINX TeILI0BYIO H30/ALuio, At". Ho Iocko/bKy /1714 COOTBETCTBY-
HONIHX X0HDOHIMEHTOB TEIIOTEPEIaYi MOMKET OBITh 3aNUCAHO COOTHOLIICHHE
k> k*, naitnem At* > At*. DopMyia JUis OTIPENEsieHst BEIMMUHbI IOTIOTHE-
TEMBHOMO OXJIK/IEHHS BO3/TYXa B TOJIBIX BO3/YXOBOIAX OAYYHT BHJ

4k" 4"
X .
AT ALY =ttt = -t ) e —e™™ | (571)

Pasnocth t: — ¢, TIO3BO/ISET HANTH CYMMAPHYIO SKOHOMHIO XOOAA
3 ipu 06paboTKe BO3AYXa B IEHTPANbHOM KOHAUIIHOHEPE:

9=t -1t £GP, (5.72)

rae C,: — TENNOEMKOCTD BAAXKHOTO BO3TyXa, OﬁpaﬁaTblBaeMOI'O B KOH-
AHUIINOHEPE,

& ~ x0a(ppUIIEHT BIArOBBIIC/ACHHA, XapaKTe PU3YIOIHEI YIoJ1 HAK/I0-
Ha mpolecca 06paboTKH BO3NYXa B KOHAHLMOHEDE;

n — YHCJI0 4acCoB, Ha KOTOPOL pacCHyTaHa POAOJKHTE/IbHOCTD 3KCIIT-
JiyaTalliy TeNAOBOH H30AAIINY;

P_— cTOMMOCTb €THHUIIE! X0J0/1a C YYETOM 3KCTLAYATAlMOHHBIX U Ka-
NUTaNBHBIX 3aTpart.

Hononuurenvusie pacxoasl K, cBg3anbbie ¢ yCTpOHCTBOM TEILIOBOIT
H30JATIHMN O Ha BO3AYXOBOJE AAWHOMN X, UMEIouleM THaMeTp d, paBHbL
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K=n(d+8,,)8,,77,,P , (5.73)

rae ¥y, P, — obvemublit Bec i croumocts 1 xI' TenmnoBoit H30MSLMH.

Ecnu yyecTb TakxKe yBeTHIEHHE CTOMMOCTH COOPYKenusi AK B CBA3H
¢ Bo3pacTaHHeM o6beMa, 3aHMMaeMOro BO3AYXOROAAMH, TO CJEAYET K
penmunHe K npubasuts AK:

AK:“(d"'Svsa )Suaxvnapc . (574)

rie P — CTOMMOCTb CTDOMTE/NLHON YaCTH COODYKEHHS, IPHXOAA-
niasicst Ha 1 m* BHyTpeHHero obbeMa,

TakuM 00pa3oM, YCTPOICTBO TENI0BOM H3OMSAUMH BO3AYyXOBOJOB,
NpeiHa3HAYEHHBIX /1711 TPAHCTIOPTUPOBKH OXAaXKAEHHOTO BO3ZAYXa, BKO-
HOMMYECKHU ONpaBAbIBaeTcs, ecnu K+ AK < 3.
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BEHTHUJAATOPDI

§ 6.1. Kraccudurauns BEHTHIATOPOB

BenTunAaTOpaMH Ha3BBAlOTCSI BO3/YXOAYBHbIE MALTUHBEL, CJIYKANIHE IS
nepeMeIneH s BO3/lyXa ¥ pa3BHUBAION[HE LIPU 3TOM [ABJCHHC HE Bbllle
1500 % /m?. BeHTHAATOPBI SIBASAIOTCS PA3HOBMIHOCTHIO HATHETATENbHEIX
THAPaBAMYECKUX MAlIHH-HarHeTaTeNeH, MpeAHa3sHAYeHHbIX 11 nepeMe-
MIEHUS KUKOCTH.

Bce HarHeTatemM MoryT ObiTh NOAPA3/leIeHb Ha TPH KJAcCa:

a) ofbeMHbie, B KOTOPbIX SHEPIHA NEPeAaeTCsl SKHAKOCTH B Pe3yJib-
TaTe cKaThA ee pabouynm opraHoM. K uHCIy TakMX HarHeTarteJeit
OTHOCHTCS NOPIIHEBbIE, 3yOuarhbie W NJaCTHHYATHIE,

6) crpyiiHbie, B KOTOpPBIX 3HEPIHs, HeOOXOAMMAS /TS IBHIKEeH M XK -
KOCTH, [IOJIyYacTC BCICICTRUC CMEIIWBAHHS €€ CO CTpYyeH aKTHR-
HOit uam paboueit KuzakocTu. ITpeficTaBuTeNeM CTPYHHBIX HarHe-
TaTCJICH MOXCT CJIY)KUTh BOAOCTPYHHBIN HACOC MJIH HACBATOD;

B) JIONATOYHbIE HATHETATEIH, HCIIOJIB3YI0IHE H(DhEKT 3aKpYIHBAHHSA
H CHKATHS AKHIKOCTH BpAIaoniuMcs pabounM kosrecoM. JlonaTtouy-
Hbi€ HATHETATENM MOTYT OBITb HEHTPOOEKHbIMH, OCEBbIMHM H BHX-
peBeiMH. Eciii nepeMeniaercst KarnesbHast JKHAKOCTb, JIOMATOYHbIH
HarHeTaTe b Ha3bIBaeTcs HacocoM. B cnyyae nepeMeneHust rasoB
B Ka4yeCTBe HarHeTaTeJel HCIIOIb3YIOTCA BeHTHISITODEI, BO3YX0-
JAYBKH U KOMIPECCOPBI, KOTOPbIE OTJIMYAIOTCS APYT OT /Apyra Be-
JUYHHOU pa3BUBAEMOro ABJEHUS: [T BO3LYXOAYBOK 3TO IaBJe-
Hue He nperpimaet 3 ama (30 000 x[/M?), ins KOMITPeCcopoeB 0Ho,
KaK MPaBuJIO, 3HAYKTEIbHO HOMNbILE,

IIpuMensieMble B HAcTOSLIEE BpeMsl BEHTUJIATODbB DA3/iefIIoTCs 1o
NPHHLHMIY AeCTBHS Ha LieHTpoDexKHbIe 1 oceBbie. B cucTemMax BeHTHIIA-
UMH M KOH/IHUMOHHPOBAHHS BO3yXa 00iblIoe PaclipOCTPaHEHHE TIONy-
yusK nepsbie. OceBble BEHTHISITOPBI MCIIO/Ib3YIOTCS TJIABHBIM 0bpazoM
B TeX cJIydasix, KOrja Hafo nepeMeniaTh Bosayx 6e3 ceT BO3iyXoBoJioB,
TaK KaK NpH 00bIYHBIX I/ CHCTEM BEHTHJALMU U KOHAMILIHOHHDOBAHHS
pacxofax BO3/iyXa Pa3BMBAEMOE OCEBLIMHM BEHTUIATOPAMH AaBJeHHE He-
AOCTaTOYHO NS IPEOA0JIeHNs COPOTUBIEHHH CIOXHBIX CeTeil BO3MY-
XO0BOZOB (CNEAYET YRA3aTh, UTO B HEKOTOPbIX THIIAX OCEBBIX BEHTHJISITO-
POB, CO3/laHHBIX B MOCAEeNHHE TO/AbI, YAATOCh HECKONBKO NOBLICUTH
ZlaBJIEHHE BO3/1yXa).
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Bevwmunsmopsi

BeHTHASTOPSHL, KaK M BCE JIONATOYHbLIE MALUIHHBI, TIPUHATO KﬂaCCH(bH-
I_LHp()BaTh MO KPUTEPHIO 6hICTp0x0,[lHOCTH, KOT()])be:i HA3bIBAETCA TAKKEC
y/ieJAbHbIM YHCJIOM 060p0mB. Kpurepuii 6b1CTp0x0:[HOCTH OMpeAeIsaeT-
¢S i/ ONTUMAJIbHOTO PekiMa padoThl BEHTHIIATODA, COOTBETCTBY IO
ro 3HaueHu) MakcuManbHoro KII, mo creayomei dopmyne:

n,=c—~, (6.1)

rie L — npoM3BoAMTENbHOCTD (PACcXo/) BEHTHIATOPA, M3/cex;

P — paspHBaemoe BeHTHJIATODOM JiaeneHue, k[ /m?

n — 4ucyio 0O60POTOB B MUHYTY;

p — IJIOTHOCTD BO3ayXa, k[ - cex’/m* (p = v/g);

¢ — YHCA0BOH KO3(h)UIHEHT MPONOPLUHOHAIBHOCTH.

PHINYCCKHIT CMBIC/ KDHTEPHUA ObICTPOXOAHOCTH MOMKHO [IDEACTAB-
JIATH KAaK 4HCJIO 0DOPOTOB BEHTUISTODPA, KOTOPHIH MPH ONTHMAJbHOM
pexnmMe nofaer 1 »* Bo3nyxa B CEKyH/y, Pa3BUBas IIPH 5TOM JIABIEHHE
P = pc*”?. Beanunza ymnc0Boro KosGduurueHTa NponopIuOHATbHOCTH
¢ = 0,87, ¥ 103TOMY AUIS1 IJIOTHOCTH BO3/IyXa DK CTAHJAPTHBIX YCAOBHSX
p =0,122 xT" - cex?/m*:

n —gg7_Lm _ _tin_ mll (6.2)
’ p Yo PApJp
0,122

EcrecTBenHO, 4T €CJIH, IPH NIPOYHUX PABHbIX YCIOBHSIX, OHUM BeH-
THJISITOPOM BO3/LYX MOJAETCS TPH 3HAYHTEbHbIX JABJICHHUSX, 3 APYTHM
npu HeGoMBLUIMX, KPUTEPHIT HBLICTPOXOAHOCTH BO BTOpOM ciiy4ac Oyaer
6oabide. [ToaToMy /iJ1s1 OCEBbIX BEHTH/ISITOPOB KpUTEPHii ObICTPOX0/IHOC-
TH HAMHOTO BbILIE, YeM /sl HeHTpobexubix. O6br4Ho npu 1, > 100 cae-
JiyeT BHIGHPATh OCEBHE BEHTUIATOPEL, a ipu 1 < 100 — menTpobexnbie.

§ 6.2. IlenrpobexHble BEHTHIATOPbI

IentpobeskHbie BEeHTHISTOPLI ABIAIOTCS B HACTOAIEE BpeMsi BeCkMa pac-
npocTpaHeHHbIME MamMHaMu. OHW HCTIONB3YIOTCA /iISE IepeMETIeHHS He
TOJIBKO BO3/[yXa B CHCTEMAax BEHTUIALUMH M KOHJHIHOHHPOBaHHUSA, HO H
ABIMOBBIX Ta30B (B 3TOM CJIy4ae OHH HA3EIBAIOTCS IBIMOCOCAMK), a TAKXKe
BO3/IyXa, CHIBHO 3aCOPCHHOTO MEXaHMYECKHMU TTPHUMeECSIMH (B STOM CITy-
Jyae MPUMEHAIOTCH TAK Ha3BBACMBIC TIbIJIEBEIE BEHTHIISITOPHI).
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Tnasa 6

Cosmanue 1eHTPoOEKHOrO BEHTWIATOPA NPOMBIIUIEHHOIO TUIIA TIPH-
HAZITIEKUT BBIIAIOIEMYCS PYCCKOMY HHJKEHEpY reHepa-Maitopy A. A, Cab-
nykosy (1833 r.). Tlepebie Bentrsirapbl Cabnykosa ObIIH C yCexoM py-
MCHCHH Jijisl BCHTHJIAMH CAXapHOTo 3aBojia, 3areM (HauuHasg ¢ 1835 r.)
BECbMA HIMPOKOE PACTIPOCTPAHEHWE OHU TIOMyYHJIH /i [IPOBETPHBAHUA
WAXT H PY/IHHKOB.

B konue XIX u Hauaste XX BekoB pacTymas noTpebHHOCTb MPOMBILI-
JIEHHOCTH AOPEBOMOMORHOH Poccyn B BeHTHAISITOPAX y/I0BIAETBOPSIIACh
BBO30M MX M3-3a rpanyubl. JIumb nocne Oxtsabpbckoil conanucruyec-
koit pesomouns B CCCP 6b110 co3zmano cBoe COOCTBEHHOE BEHTHAATO-
POCTPOEHHE, OMUPANIEECs: HA Hay4yHble Pa3pabOTKU Pas/M4YHBIX Hay4-
HO-MCCJIE/IOBATE/IbCKUX OPraHU3aLMil, OTAeNbHbIX YUeOHBIX 3aRefeHuH
H B mepByo ouepelb [[eHTpanbHOro a3porufipoAMHaMHYECKOI0 HHCTH-
tyta (LLATH). B nacrosimiee Bpemst B Coeerckom Coro3e BBIMTYCKAeTCH
3HAYMTEJIBHOE YMCIIO THIIOB HEHTPOOEKHBIX BEHTUIIATOPOB, Y/0BAETBO-
PAIOHIVX CaMble Da3fiMvHBIC HYXIb. BMecTe ¢ TEM Bee BoapacTalommue
TpeboBaHMs, MPEeABLAB/SIEMbIE K HEHTPOOEKHbIM BEHTHIIATOPAM Pa3/uy-
HBIMH HOTPeOUTEIAMH, 3ACTABAAIOT HENPEPHIBHO PabOTATh HAA yIyuile-
HHMEM KOHCTPYKIIHH BEHTHJISITOPOB H COBEPINEHCTBOBAHUEM TeXHOJIOFH-
YECKOTO NPOLECCA MX M3TOTOBJICHWS HAa BEHTHIATOPOCTPOUTENbHBIX
3aBOJAX.

o BeTMuMHE MOMROTO IABJICHHA, KOTOPOE CIIOCOOHBI CO3I1aBATh L{EHT-
pobexHBbe BEHTHJIATOPDI, X NOJ[PA3/ie/I0T HA BCHTIIATOPE HH3KOIO
napnenus (menee 100 xI/m?), BeHTHIATODH cpe/inero fanesus (ot 100
110 300 xI'/mM*) n BCHTHIATODPH! BhICOKOTO AaBneHus (Boime 300 xI/m?).
Takoe /iefieHie BEHTAISITOPOB HECKOJIBKO YCAOBHO, TaK KaK OfMH W TOT
e BEHTUJISITOP MOXKET Pa3sBHBATh Pa3/IMYHbIE BEJIMYMHBI JABICHUS B 3a-
BHCHMOCTH OT uKcJia 660poToB pabouero kosieca. Y Ka3aHHbIE 37ieCh 3Ha-
YeHHs CJie/iyeT TIOHMMATh KaK MAKCHMAaAbHO BO3MOXHbIE /IS JAHHOTO
THIA BEHTHJISTOPOB.

PaccMoTpHM cXeMy W NpHHUMN PaboThi HEHTPOOEKHOr0 BEHTHIATO-
pa (puc. 6.1).

IIpu Bpaiennu paboyero Kojeca BEHTUAATOPA BO3AYX, HAXOMSIIUI-
C5 MEX/Ty JIOMIATKaMU KOJIeca, o/t ACHCTBHEM LEHTPOOEKHOIM CHuibl ne-
peMenraercs B KoxkyX. Ha Mecto mepemecTuBIIerocs Bo3ayxa uepes
BXO/IHOE OTBEPCTUE NOCTYNAOT HoBbie nopuyy. Cobupaonmiicst B ciu-
PaJIbHOM KOKYX€ BO3/iyX HANPABASETCsl K BHIXOAHOMY OTBEPCTHIO 1O
HeTPEePBIBHO PACHIAPSIONIEMYCsl KaHaly Mexay PabounM KostecoM | cnu-
panbHBIM KOXKyxoM. CnupanbHasg GopMa KOXKyXa PaCCYWTaHa HA MOCTYI-
JIEHHe M3 MEXKJIOTIATOYHBIX KAHAIOB BCe HOBLIX MOPLMI BO3yXa M CIoO-
cobcrByert, bnaroaaps anddysopHomy addekry, GopmMupoBaHu
CTATHYECKOTO JIABJICHHUSL.
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Pabouee koseco AOMKHO BPaI[aThCs MO HampaBJEHHIO PasBOPOTa
COUPATbHOETO KOXKYXa, KaK 3TO MOKa3aHo cTpeskoi Ha puc. 6.1. Eciu
pabouee koseco Oyaer BpamaThest B 06PATHOM HaMpaBICHUM, TPOM3-
BOJAUTENBHOCTb BEHTHIATOPA PE3KO YMEHBIIUTCS, HO HAMEHEHMS Ha-
NpaBJICHH MOIAYM Bo3/yxa (peBepcHPOBAHHA) DU 3TOM HE TPOU30H-
neT.

Pa3sBopot crimpanbHOro KOXyxa MOKeT BHITOJHATECS BJAERO M Brpa-
BO. COOTBETCTBEHHO MMEIOTCA BEeHTHJATODPEL 1IPaBOro Bpan(eHus (mpa-
Bble) H JieBoro epamenus (esble). Ecam cMoTpeTh CO CTOpPOHbBI, MPOTH-
BOMOAOMKHOM BCACBIBAIONIEMY OTBEPCTHIO (CO CTOPOHLI TIDUBOJIA), TO B
BEHTHUAATOpaX TpaBuix pabouee koneco OyaeT BpanathCs MO 4acoBOH
CTPEJIKE, & B BEHTHJIATOPAX JIEBBIX — [IPOTUB YacOBOH CTPENKH.

BaxkHeimas yacTb neHTpode)XHOro BEHTHIATOPA — ero padouee Ko-
7eco — MOKeT ObITh PasiHYHOM KoHCTpyKItMH. O0braHo pabouee Kome-
€O COCTOMT M3 /IHCKOB: 33jiHero (Yalle BCero CIIJIOIIHOTO) H MepeHeTo
(c oTBepCTHEM IS OCTYILIEHNS BO3AYXa M NOITOMY BBITIOJIHEHHOrO B
BHAe Koabua). K auckam NpHKAenbBaloT (pexke NPHBApDHBAIOT) JIONAT-
KM, KOTOpBIE /7151 BTOH 1IeTd UMEIOT YroJKH MM 0TOopToBKY. K 3anHeMy
MMCKY TPHKIENBIBAIOT, KPensT O0ATaM¥ MJIH NPHUBAPHBAIOT CTYIHILY,
LPEAHASHAYEHHYIO VT HacaXkuBaHus pabouero kofeca Ha Baj,

P | a

Puc. 6.1. AspoanHamMHUIECKaA CXEMa HeHTPoGeRHOrO BeH THASTOPA:

1 — nepennwuii guck; 2 - pxopHoe (BCAchIBAKOLIEE) OTBEPCTHE; 3 — 3aHUI AUCK;
4 — Bar; 5 — cTynuug; 6 — pabodee Koneco ¢ NonarkaMu; 7 — CHAPaIbHbI KOXYX;
& — puIXoAHOE (HarHeTaTeNbHOe) OTBEPCTHE
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KpoMe onucaHHOi KOHCTPYKLIUH pabouero Kojieca, IMIHH/PUYecKo-
TO M0 CBoeil (PopMe, B BEHTH/IATOPAX HEKOTOPBIX THIOB TIPUMEHSIOTCS
Konuueckue paboune Koseca.

BecbMa Nerkye  ienesbie paboune Kojeca, H3rOTOBJIsIEMble IITaMIIOB-
KO#, HCIIOJIB3YIOTCSI B IMPOKO PACTIPOCTPAHEHHbIX BEHTH/IATOPAX KOHCT-
pykuus C. A. Pricuna, ITponece HaroropieHus Takoro paGouero Koseca
OYEHb TIPOCT: B [IOJOCE IMCTOBOM CTANH JIEJIalOTCS BHICEYKH, KOTOPBIE OT-
rufaroTes CrelMalbHbIM MITAMIIOM 0 (hopMe JIOTIATOK, MOC/Ie Yero Cep-
HYTas TI0 OKPYXKHOCTH T10JI0CA YKPEIIAETCI MEKAY AUCKaMH. Benruias-
topam C. A. PbICHHa cBOHCTBEHHA [IPOCTOTA H3MOTOBJIEHHS U JeleBU3Ha.
Ho Hapsijty ¢ 9THM OHM 00/I41a10T HEOCTATOMHO BBICOKMMH a3 POAMHaMU-
YECKMMH KaUeCTBAMH W He OTJIHYAIOTCA IPOYHOCTRIO.

Utobsl npuaaTh wHpokuM paboum kolecam HeobXOAUMYIIO TTpOY-
HOCTb, TIPH TTOMOIIH CHELHANBHBIX TSHT JICJAETCH AONOTHUTE/IbHOE KpeTl-
JICHHE TIEPEIHUX KOJICL, CO CTYITHIIAMH.

Pafouee koneco nbIEBOro BEHTHIATOPA BBIMOIHACTCS € KOHCOMbHBIM
pacronokeHHem Jonatok obbruno Ge3 nepe/inero, a tHorAa u 0e3 3aaHe-
TO JIUCKA,

3azop Mexay pabouuM KosecoM M TATPyOKOM, COe/IHHSIONIHMCH C
BXOJ{HbIM OTBEPCTHEM, He JOJIKEH IpeBbinaTy 1% oT anaMerpa pabouero
KoJleca.

Crvpanbubiil KOXKYX HeHTpoOeXHOro BEeHTHIIATOPA TAKKe BechbMa
OTBCTCTBEHHAS ero 4acTh, Kak mpaBuio, KOXKYXH H3TOTOBIAIOT H3 JIHC-
TOBOM CTa/lH, COEJIMHSIS OT/ENbHbIE JIMCTHI C NOMOIILK) CBAapKH WIH Ha
saknenkax. MHoraa cranbubie TMCTH COGAMHAIOT Ha daibiax. ¥ Heko-
TODPBIX HEHTPOOEKHEIX BCHTHAATODOR CUPAAbHbIH KOKYX MPeCTABIIA-
eT coboi muTyio KORCTPyKuHio. M3-3a 601bIIOr0 Beca TAKOro KOXYyXa
BEHTHJIATOPbI JJAKHOTO THIIA BBiYCKAKTCH JIHIb CPABHUTENIbHO HeboIb-
IIHX Pa3MepoB.

CrnupaibHBi KOKYX HMEET JiBa pabouHX OTBEPCTHS: BXOMKOE, Yepes
KOTOpOE BO3/IyX MOCTYNaeT K JonaTkaM paloyero koneca, M BBIXOAHOE
(HarHeTaTesIbHOE), IPE/IHABHAYEHHOE JIJIs BBIMYCKA BO3/yXa M3 KOXYXa.
Kpome T0r0, B KOXKYX€e BEHTUIATOPA €CTh KOHCTPYKTHBHOE OTBEpCTHE /ST
Bajla, Ha KOTOPBI HacaKuBaeTcs paboyee KoJeco, YKpeIsieMoe MIoH-
KOi1 1 cronopsbiM OonToM. Yame Bcero pabouee komeco HacaXXHBaeTCs
Ha Ba)l KoHcosbHO. Onopeil Basa CAyKaT NOAMMITHHKYA CTAHUHLI; K HeH
NPHKPEIIAETCS M KOXKYX BeHTusiropa. [Ipu ouenb Gonplunx pasmepax
BEHTHJIATOPA COMPANBHEIN KOXKYX YCTAHABIMBAETCS HA CAMOCTOSITE/b-
noit onope. TIpu ManbIX e pasMepax BEHTHIATOPA KPEIIeHUe ClUpanb-
HOTO K0XyXa K CTAHHHE MOKET OTCYTCTBOBATb — B 3TOM C/Iyyae Ha Bal
AJIEKTPO/IBUIATEJIsl KOHCOJIbHO HAaCaKHBa€TCsl He TOJIbKO paboyee Kone-
CO, HO H KOKYX IeHTPOOEKHOTO BEHTHIIATOPA.
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e/ )

2) 4
i

Puc 6.2, Criocobnl coeguHeHusA HeHTPoOeKHbIX BeHTHIATOPOB
C IEKTPOABUIATEIAMMU:

ECrr e A 7

a - pa obuiem Bamy; 6, 8 — € TOMOIBIO MY(T; 2, 0, €, % — ¢ HOMOIUBIO PEMEHH O
nepepayu: T — BenTHIATOD, 2 — MydTa; 3 — SAEKTPOBUTATEND; 4 — IIKUB BEHTUATOPA

Ha puc. 6.2 nokasaHb! paziMuHble cnoco0bl coefuHeH s HeHTpobex-
HbIX BCHTUJIITOPOB C 3JICKTPOABHIATE/ISIMY, [IPH 3TCM CXeMbl O U 8 UMe-
10T 001Iy10 OCh Bajta paboyero KoJaeca BEeHTHISTOPA M Bajla 3JIeKTPOIBH-
raTeJist, CaMH BaJibl COeInHeHbI MeXay cobolt ¢ momonieio MydThi. Takoe
CoeJIMHEHHE PeKOMEH/IYeTCsl AJIsl KPYNHBIX BEHTHIATOPOB, A1 Gosee
MEJIKMX Baj MOXeT OBTh 06muM (cxema a).

Ha cxemMax ¢, 0, e i 2 NpeICTaBIeH bl BO3MOYKHbIE BADUAHTBI YCTAHOB-
KH UeHTPOOEXKHBIX BEHTHIISITOPOB C UCTIOIb30BAHAEM DEMEHHOM nepe/ia-
YW MEX/AY IIKABAMU BEHTHJISATOPA W HNEKTPOIBHATATENS.

W3 paccMoTpeHHs BCeX TPHBENEHHBIX CXEM YCTAHOBKU BHUAHO, YTO
paboyee KoTeco BEHTUATOPA, KAK TIPABMJIO, YKPETUISIETCSI HA Baly KOH-
CONBHO (CXEeMM @, 8, d 1 e). Takasd ycTaHOBKa, eCTeCTBCHHO, HElTPUMEHH-
Ma B CJIy4ac BEHTUJIATOPA IBYCTOPOHHErO BCaChIBaHHA (CXEMa i ), KOT/ia
paboyee KOJIECO YCTAHABAMBACTCST MEXKAY /iByMst onopaMy. JlaHHBIH Me-
TO/ YCTAHOBKH UCMOJIB3YETCA H IPH BEHTH/ISATOPAX OfIHOCTOPOHHETO Bea-
CbIBaHHMS (CXeMbl 6 U 2); IpH aToM obecneunBaeTcst Gonmee CNOKOMHBIH
peskuM paboThl BEHTH/IATOPA, HO YCJIOXKHSETCS KOHCTPYKLMSA, MOHTaX H
TIPHCOeIMHEEHHE BEHTHIISITOPA K BO3AYXOBOLLY.
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Npabwe TlonoxenHe COMPAIbHOIO

KOXYyXa IleHTPOOEKHOTO BEHTH-

JATOPa B OTHOIIEHHH HANpaB-

b JIEHHS BBIXOZA BO3/IyXa MOXKeT

Seboe ObITh pasmuuHbIM (puc. 6.3).

Koxyx ¢ pacnonoxeHueM

@] BBIXOIHOTG OTBEPCTHS BBEpX

obosHayaerca GyxBoii B, BHU3 —

H, Bupaso — II, Baeso — JL

Puc. 6.3. PasnuuHole MOJOXKEHHA KOkYXa  Kpome Toro, BO3MOMXKHEI TIPO-

HEHTPOOEKHOIO BEHTHIATOPA: MEXYTOUHBIE TIOJOKEHHS KO-

B - meepx; H — ram3; IT — pupano; JJ — sneno KYXa, TPH KOTOPHIX BbIXOJ

BO3AYXa M3 CMIUPAJBHOTO KO-

JKYXa OCYNIECTB/SETCS MOJ YIJIOM 43° K TOPH30HTATbHOH NIOCKOCTH
(monoxenun HJI, BJI, HII, BII).

YT106b1 HMETbh BO3MOKHOCTD TIEPEMENIATD Pa3/IMUHbIE PACXOIE! BO3MYXA,
HEHTPOGEXKHBIE BEHTHAATOPHI OIHOTG THITA TPOEKTHPYIOT cepusimu. Cepust
COCTOMT M3 HECKOJIBKHX Pa3/THIHBIX [0 Pa3MepaM reOMeTPHYECKH MoA00HBIX
BEHTHWISITOPOB, KOTOPbIM 1IPHCBaNBalOTCsA pa3Hbie nomepa. HoMep yeutpo-
0EXKHOro BEHTHIISITOPA ONPEENAeTCs HADYXKHBIM JHAMETPOM pabouero Ko-
Jleca, M3MepeHHbIM B eriumerpax. Takum o0pazom, y Bentassttopa Ne 4 jua-
Merp pabouero koneca pased 400 ma, y BeHTHASITOpa Ne 12 — 1200 M.

OnwucaHue KOHCTPYKTHBHBIX 0COOEHHOCTEH OT/IE/IbHBIX THIOB Bhbi-
MYCKacMBIX B HACTOSIIEE BPEMsI IIEHTPOOEKHBIX BCHTHIATOPOB MOXKHO
HaiTH B CHICUMABHBIX CIIPABOYHHMKAX M Karaiorax. OcHoBHbIE Tpebo-
BaHUA, KOTODHIM [IOJIXKEeH YAOBJIETBOPATL BEHTHIATOP, H3NOKEHBI B
T'OCT 5976-90.

Bonbioe pacnipocrpaHeHHe OAYYHIH TAKKe BEHTHSTODHI THIIOB
117-40, 114-76, 119-57, I[13-50 u Hexoropeie apyrue. Kpome Toro, B mocue-
JIHEEe BpeMs B CHCTeMaX BEHTWUILHH M KOHAMLMOHUPOBAHHS BO3/yXa MC-
TIOJIB3YIOTCS BeChbMa HAZIEXHbIE B paboTe BenTuisATopbI cy/aoBoro tima (LIC).

B saakmouenue aToro maparpada YKaxeM, YTo eCJIH BEeHTHATOP Npe-
Ha3Ha4yeH AJ1 MEpPEMEIICHHS BO3AYXA, COACPXKAINCTO B3PLIBOOMACHBIE
NIPUMECH, WM €CJIH OH JOJDKEH OBITh YCTAHOBJNEH BO B3PbIBOOTIACHOM
TIOMEN[EHHH, K €r0 KOHCTPYKTHBHOMY MCTIOJIHEHHIO IPEABSBISIOTCA 0CO-
6ble TpeboBatus. CynecTBo 3TUX TpeGOBAHUH CBOANTCS K TOMY, YTO NPHA
paboTe BEHTHJISTODA AOKHA MCKIIIOYATHCST BO3IMOXKHOCTD 00pasoBaHus
HCKPbI B CJTy4ae CONPHKOCHOBEHHS pabOYero Koseca 1 Koxkyxa, 1o 00brd-
HO [IOCTHTAETCA TEM, YTO YKa3aHHble YACTH BEHTHJIATOPA M3TOTaBJIMBa-
IOTCH U3 ANIOMUHUSL. [[J1 IPHBO/A TAKUX BEHTHJISITOPOB JI0JIKHbI HCIIOJ b-
30BAThCsL AJIEKTPOJIBUTATE/H BO B3PbIBOOE30TACHOM HCTIOJHEHWH THITOB
KO, KOM, BAO.
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§ 6.3. OceBble BeHTHIATOPHI

B 0ceBOM BeHTHJISITOpE, B OTJIHYHE OT UEHTPOOEKHOTO, HE TPOMCXOINT
WU3MEHEHHS HallpaBJEHUsS JBHKEHHS BO3/lyXa (BO3AYX B HEM BXOIMT H
BBIXOJIUT N0 OCH BpateHust paboyero koseca).

CxeMa 0CeBOro BeHTHASITOpa MokasaHa Ha puc. 6.4, [Ipunuun ero
paboThl 3aKII0YAETCS B TOM, YTO TIPH BpalleHHH JONATOUYHOro KoJeca
BO3AyX IepeMeniaeTcsi MeXAy JONaTKaMH, a JaBACHHE e€ro yBeIuyu-
BaeTCsl.

B ocHOBY Teopuy ¥ pacyeTa 0CEBbIX BEHTHIATOPOB MOJIOXKEHA 3HAME-
HMTas BUXpeBas Teopus rpebHoro Bunta u TeopeMa H. E. 2KykoBckoro o
MOMbEeMHOH cHe. ITUM MOKHO 06bsaCHUTE TOT GAaKT, YTo pa3paboTan-
Hele B Hactosiutee Bpemst B CoBetckom Cotoae (B LIATW) ocesbie Benrn-
JIATOPbI OTJIHYAKOTCHA BbICOKHMH MOKAa3aTe/IAMH. 33MCTHM, 4TOo nepan‘»'I
H])OMblILUIeHHb]ﬁ OCEBOH BEHTHUJIATOD 6bUl CO31aH 3HAYHUTCIbHO MMO3/THEE
uenTpobexnoro — B 1926 roay B IIATH.

OCHOBHEIM 3/IEMEHTOM OCEBOrO BEHTUJIATODA, TaK JKE KaK M LIEHTPO-
6exHoro, siBasieTcst ero paboyee Koseco, KOTOPOE COCTONT M3 BTYJIKH H
YKDETJIEHHBIX Ha Hedl sonaTok. Brysku 0OBMHO H3TOTOBIISIIOT CBADHBI-
MU MJTH IUTBIMU, JIONATKH OCeBhiX KOJIeC JENanT U3 THCTOBOro MeTala
HJIH OTJIHBAIOT. PBGO'-[HE KOJIECa OCEBbIX BEHTUJIATOPOB U3rOoTaBJIMBAIOT
TaKJKe [MyTeM IITaMIIOBKH LEeJoro Koseca (BTYJIKH U JIONATOK) U3 JUCTO-
BOro MeTtaja HJIH [J1IaCTMACChI, ]_I,C.ﬂbH bIC KOJIeCa MOIryT, KpOME€ TOTO, H3-
rOTaBJAMBaTbCA ¥ OTJIHBKOM.

Puc. 6.4. Cxema oceBoro BeHTHAATOPA!

1 — BXOJHOE OTBEPCTHE; 2 — LMHBAPHYECKHIT KOXKYX; 3 — JIONaTouyHoe KONECo;
4 — nuddy3op; 5 — BHXOAHOE OTBEPCTHE

319



Trasa 6

Puc. 6.5. TIpocTeitmas ycTaHOBKa
0CEBOTO BEHTHIATOPA

Puc. 6.6. OceBoit BenTHASTOD
C BhlHECEHHBIM W3 [TOTOKA ABUTraTeIeM:

1 — nonatoyxoe Koneco; 2 — ONOPHEIR
NOAMKMIHAIK; 3 — CAJIbHHK, 4 — JIBHIATEIIb;
5 — Ban

Yucno nonatox MoxeT
OBITh Pa3IMUHBIM, OHO KoJIeh-
aetest ot 2 Ao 30. K Brynkam
JIOTIATKH [PUKJIETIBIBAIOT, IPH-
BapUBAIOT UK KPEISIT C 1OMO-
bl cTepxkHeil. B mocneanem
CJydae UX MOXXHO yCTaHaBJIH-
BaTh MOJI Pa3sHLIMH YrTaMH K
MJIOCCKOCTH Bpali€HHA.

Koxyx oceBoro BenTHIsATO-
pa uMeeT 00BIMHO HMJIMHADH-
yeckywo hopMy M cHabxaeTcs
n1uddy3zopoM, NO3BOJISLIO-
M npeoOpa3oBHBATH YacTh
KHHETHYECKOH 9HEPTHH BO3-
AYIIHOTO MOTOKA B CTATHYEC~
KOe JaBjeHue. Y TpocTeii-
TMIHMX YCTAaHOBOK C OCEBBIMHU
BEHTHJIATOPAMH MOXKET U HE
6biTh gudpdysopa (puc. 6.3).
3a30p MeX/y BHYTPEHHHUM
JAHaMeTpOM KoXKyXxa u pabo-
YUM KOJECOM J0JKeH ObiTh
MHHUMaJbHbIM. Bo Bcakom
CJIy4ae OH HE JOJKEH NpeBbI-
mwath 1,5% AAHHB JONATOK.
Y Xopomwo BHIOJHEHHBIX
OCEBBIX BEHTH/ISITOPOB 3a30p
coctassier 0,5% AMHHBL J0O-
NaTOK.

Hepenko pabouee koneco
Haca)XeHo MPSIMO Ha BaJl 3JICK-
TPOABHUIraTeJsA, H IIC3TOMY
NocHeHUHA pacnoaaraercs
HEMOCPEACTBEHHO B BO3AYIIL-

HoM motoke (puc. 6.4 u 6.5). B oracnapHpIX cayyasx (HanmpuMep, npH
HEePEMEIEHHH arPeCCMBHOM CPE/ibl) IRMIATENb BEIHOCHTCA M3 MOTOKA

(puc. 6.6).

Haxoaur Takke npHMeHEeHHE YCTAHOBKA OCEBbIX BEHTUAATOPOR be3
KaKoT0-JH00 KOXKYXa, YTO MCIIOJb3YETCSs! B HeKOTOPBIX AYIMMPYIOIIHX
UM 06AYBAIOIMX yCTAaHOBKAX. K 3TOMY THIIY OTHOCATCSI M HAacTOJIb-

HbI€ BEHTHJIATOPLI.
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Heo6x0MMO 0TMETHTS, YTO 1IpU M3MEHEHUM HalpaB/ieHUus Bpallle-
Hua paboyero Kojeca B GCEBOM BEHTUATODE, B OTIMYHE OT LieHTpobex-
HOro, HallpaBJIEHUE JABMXKeHUA BO3ZYXa MIMEHACTCA Ha o6paTHOe. Ilo-
aTOMY, Boo0Iie TOBOpPS, BCe OCeBbie BEHTHAATOPHl OTHOCATCH X
peBepcHBHBIM. OHAKO PeBepCHBHEIMH IIPUHSTO HA3LIBATh TAKHE, Y KO-
TOPHX HpOHSBOZ{HTeJ’IBHOCTh IIpH U3MEHEHWH HaﬂpaBJIEHHﬂ BpaHLEHHH
COXpaHAETCHA HEU3MeHHOW. ¥ TAKHX OCEBBIX KOJIEC JIONIATKY UMEIT CUM-
MeTpH4HEIH npohuns. Ho B aspoanHaMudeckoM oTHOLIEHUH BoJiee Co-
BEPIIEHHBIMH ABJIAOTCA JONATKYM C HECHMMETDHYHBIM NpodiieM. ITH
JIONIATKU TP BPAlIEHUAN BCTPEYAIOT BO3AYX CIleDBa TYNOH KPOMKOM,
3aTeM OHM pacHIMpsAOTCA 110 HANPABASHUIO OT KOHIOB K BTYJIKE H, Kpo-
ME TOTO, 3aKpyunBatorca. [lociennee o3Ha4aeT, YTO X YrOJ YCTAHOBKU
YBeTUYHBAETCS OT KOHIIOB K BTYJIKE.

§ 6.4. IneMeHTH a3pPOJHHAMHKH LIEHTDOOEKHOTO BEHTHIATOPA

B BenTunaropax noboro TMMA Mepefada SHEPrud OT ABUTATENS BO3-
AYXY OCYUIECTBJAETCA € LENBIO [IOTYUEHUA AaBlIeHus. Jra nepenaya
NPOMCXOAMT NPY BpalleHuy pabouero Kojeca B 11pollecce ABUMKEHHS
BO3ZYXa B MEXJTONATOYHKIX IIpocTpaHCcTBax. Bo BceX OCTalbHBIX Yac-
TAX BEHTHUAATODA, B TOM YHUCAEe ¥ B CIIUPATBHOM KOXYXE, JHEDPIHA Te-
psieTcs.

Tlomy4yuM BBIpaXKeHHE AJis ONpenefeHHs] JABTEHHS, PAa3BUBAEMOTO
HeHTPOOeXKHEIM BeHTHAATOPOM. PaccMOTpyM ABuKeHue BO3AyXa B IIpo-
CTPAaHCTBe MEXAY JIOIIATKAMH. A6COJHOTH3.H CKOPOCTE €T0 ABMIKE€HHA C
MOJKeT GRITH PasioXKeHa Ha JBe COCTABIISIONIHE:

~ CKODOCTb [IEPEHOCHOTO ABVWKEHUA, WM IIePEHOCHYIO CKOPOCTS,

NpeAcTaBsony0 coboil OKPYKHYI0 CKOPOCTb BpameHHs pabo-
Yyero KoJieca u.

—1 (6.3)
60

rae r,d — paguyc 1 AMaMeTp OKPYXHOCTH B IaHHO# Touke pabouero
KoJIeca, M;

@ — YIJIOBas CKOPOCTh, cek™';

n — unco 06opoToB, 06/ Mun.

Hanpassiena aTa ckopocTh 110 KacaTeibHOH K IAHHON OKPYXHOCTH,;

— CKOPOCTb OTHOCHTEJNBHOTO ABVKEHHS, HJIM OTHOCUTENbHYI CKO-
POCTS, .

Haripap/ieHa 3Ta CKOpOCTb 110 KacaTeJbHOMH X jionaTtke paboyero Ko-
Jieca B JaHHOI TOuKe.
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Ha puc. 6.7 npeacTapiensl abCoTIOTHbIE, [IEPEHOCHBIE M OTHOCHTEIb-
Hble CKOPOCTH [ABHXKEeHHA BO3AYyXd HEIIOCPeACTBEHHO llepex BXOXOM Ha
JIONATKy (c,, 4,4 @,) ¥ CPa3y 10C/ie BHIXO/A ¢ JONATKU (C,, U, 1 @,).

W3 TpeyrodbHUKOB CKOPOCTel Ha OCHOBAHUM TeOPeMbl KOCHMHYCOB
noJy4aem

wi =c? +ul - 2c,u, cosay ; (6.4)

w3 =c§ +ui —2¢,uy cosa, - (6.5)

Eciu npennosoxuTs, 4To ABHXKEHUE BOIAYXA B MEXJIONATOYHOM Ka-
Hajle mpoucxonut 6e3 Kaknx-mubo NoTeps, TO MpUpAIeHIe NoJTHOTO aB-
JI€HVs B Ciyuae [lepeMenieHus Boanyxa 3 To4km 7 o Touxu 2 6yzeT paBHO
CyMMe NpHpaineHuii cTaTuyecKoro ¥ JMHAMMYeCKOro AaBIeHUi:

p,=(p, -P m)+ (2-2). (6.6)

YBeauuenye CTaTUYECKOTO AaBJIeHUA Ha NMYTH ABHAKEHUA BO3[YXa OT
Touku 1 1o Touku 2 Gyner nabmonaThCA, BO-epBhIX, Onaroxaps pabote
1eHTPoOeIKHOM CHIIBI H, BO-BTOPHIX, O1aT0oaps HEKOTOPOMY YMEHbINEHUIO
CKOPOCTH OTHOCHUTEJBHOIO JIBUKECHHA B pPaclIMpAOmeMca MeXn0naroy-
HOM KaHajle {TaK Ha3kiBaeMoro auddysopHoro addexra).

Puc. 6.7. CxopocT# Bo3/lyXa fpH €r0 JBIDKEHHH B MEX/IONATOYHOM
MpOCTPAHCTBE
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PaccMoTpHM npupaieHie CTaTHYECKOIO JIABieHUA, TPOUCXofiAlee
B pesyabrare paborsl neHTpobexHoit cuibl (P ),

cT.

Pa6ora uentpobesxHoii CHiIbl Ha YTH JIBMKEHHSI BO3LYXA YePe3 MeX-
JICNIATOYHBIH KaHAI paBHA

R= Imm:zdr , (6.7)

rae mrw® — ueHTpobexHas cwia, k1

m — Macca Bo3nyxa, kI - cex®/m.

L5t mostydeHns BeIMYMHBI aBreHus HeoOXxoauMo paboTy noxenuth
Ha 00beM, TaK Kak JaBaeHye BO3yXa peacTasiser coboil sHepryo, oT-
HeceHHYI0 K efinauLe obbeMa:

n
P, .= j %mzdr . (6.8)
n

Wmes B Bupy, YTo m/v = p (IIJIOTHOCTh BO3AyXa), 1 MHTETPHUPYH, 110-
JydaeM

_P( 2,2 22)__P(2 2)
Py ) Wiy —whn )= ) U~y ). (6.9)
¥YBenuuenve cTaTUYECKOTO AaBaeHMs NIPU IBMOKEHUHM BO3IYXa B pac-

IIHPSAONIEMCA MEXTONATOYHOM KaHaste (P ) IpOHCXOWT 3a CHeT yMeHb-
WEeHHA TUHAMHYECKOTO JAaBIeHH:

Py = (0} -} ). (6.10)

TakuM 06pa3oM, yBedeHUe CTATHYECKOTO JABIeHHA BO3JyXa MpH
€T0 ZIBIKEeHMH B KaHase OyZeT paBHO

Pc-rg —PCT, =Pcr.u +Pcr.n 3% (u% "'ul2 )+% (w12 —w% ) . (611)
CyMMapHoe yBesuieHue MI0JIHOTO AABJIeHHs] COCTABUT
po=2 (g -uf )+ (ot -ud) + £ (=) 612

Hcnonbays pasenctsa (6.4) u (6.5) ¥ BBUIOIHUB HECIOXKHEIE TIPE06-
Pa3’oBaHus, HOIYINM

P, =p {436, cosa; ~ 6y cosoy ) (6.13)
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IMpoeknus abcomOTHON CKOPOCTH HA HAIPABJIEHYe OKPYXKHOH CKO-
POCTH HOCUT HA3BaHMe CKOPOCTH HAKPYYUMBAHMSIL:

c,~Cccosa. (6.14)
KoadwpuiinenToM 3aKkpy4yBaHisa Ha3bIBaeTCs OTHOILIEHMe
Q= bu (6.15)
u

IoacraBue sty BeanuvHy B dopMyny (6.13), noayyuM OKOHYaTeIb-
HOE€ BbhIpAXKCHHE 1A NaBJIECHUA, pa3BMBaeMOro paﬁoan KOJjeCOM LEHT-
POGEKHOTO BEHTUIIATOPA:

P, =pu3q, —pui ey - , (6.16)

B TakoM Buze ypaBHEHHWE AaBJieHUs, PAa3BMBAEMOe JIOTIATOYHBIM KO-
JecoM ioGoro HaraetaTesis MpH yCHOBMM GeCKOHEYHOro KoJiM4ecTBa
JIOTIATOK ¥ PaBHOMePHOTC pacripesiefieHus CKOpocTell, ObUTO BhIBEIEHO B
1755 1. JI. DidnepoM.

B peanbHbix ycnoBusAX B paboueM Kosece ¥ KOXKYXe 4acTb AaBjieHus
TepAeTCcH HA MPEOJ0JEHUE TPEHUS, M TI0ITOMY IeHCTBUTEILHOE HaBjie-
Hue P, pa3abubaemoe HEHTPOOEKHBIM BEHTHIATODOM, OyaeT MeHbIIe Teo-
PETHYECKOTO Ha BEJMYMHY TIOTEDh:

P=PT—ZAp. (6.17)

OrHoluleHVe JeACTBUTEIBHOTO ABIeHHS K TEOPETHYECKOMY Ha3hIBa-
erca ruapasnnyeckum KIIJT nenrpofeixnoro BeHTHIATOpA:

P_R-20tp (6.18)

Bulpaxkenue ias onpe/ie/ieHUS aBAeHHs, pa3BHBAEMOT0 LEHTPOhEX-
HHIM BEHTWIATOPOM, NpHoGpeTaeT BuUA

P=pny (i -0u} ). (6.19)

B 0GBIYHBIX BEHTHIATOPAX OTCYTCTBYIOT YCTPOHCTBA AJIA 3aKpyyYHBa-
HUS MOTOKA Ilepes; pabouuM KOJECOM BEHTHJIATOPA M IIO3TOMY Hallpas-
JeHne a0COMIOTHONH CKOPOCTH BXOJIA BO3/YXa NPAKTHYECKH COBIAZAET C
KacaTeJIbHOM K JIONATKe, a 3TO 3HA4MT, 4T0 ¢, = 0, C/iejoBaTesbHO,

P, =pnyqu3 . (6.20)
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[Ipoussenenve n,¢, HocuT Ha3BaHue KO3(DdUIIMEHTA JABIEHHA .
Hoxcrasub ero B dopmyay (6.20), naiigeM B okoHYaTeIbHOM BHAE
ypaBHEHUe A OTIPEe/ieHUs BEIMYHHBI Pa3BHBAEMOTO I{eHTPOOEXKHbBIM
BEHTHJISITOPOM J{aBJICHMSA:

P = pyu’. (6.21)

TlpoananusupoBap nojsydeHHoe ypaBHEHWE, MOKHO CIEJATh BBIBOT,
YTO pa3BUBaeMoe BEHTHIATOPOM JaBJieHHe 3aBUCHT OT:

— IJOTHOCTY IlepeMeIaeMoro Bo3gyxa p;

— KoahUuMeHTa JIABMEHHA \, BeTMYMHA KOTOPOIO ONPEREATETCH

IAaBHbIM 06Pa3oM reoMeTpudecKoit opMoit H0MaToK;

— OKpYXHOH CKOPOCTY Ha BHEUTHHX KOHLAX JONATOK i,.

PaccmoTpum daKTopsl, BAMAKIME Ha BeTHYUHY KoadduinenTa nas-
JIeHUA.

1. Yucno aonamox. Tlpu 6onbimom Yucse JOMATOK IPOMCXOAKT BoJiee ak-
THBHOE Bo3zielicTBure paboyero Kojieca Ha BO3YLIHBIH MOTOK, 9TO IIPUBOIUT
K YBEJIMYeHUIO CKOPOCTH 3aKPYYMBAHUS HA BbIXOJE BO3AYXa U3 MEXJIONa-
TOYHOIO NpocTpaHcTea. 1pu yMeHbieHY YMCIA JIOTIATOK 5TO BO3ACHCTBYE
MeHee akTHBHO, [To3TOMy NpH HeH3aMeHHOMH OKPYXXHOI CKOPOCTH 4, y pabo-
YMX KoJIeC ¢ GOIBIIMM YHCIOM JIOTIATOK BeIMYMHA Koa(pHIMeHTa 3aKpy4H-
BaHUA (,, a CIETIOBATEHHO, H Koa(bHIMEHTa TaBieHus , Gosblire.

2. Yeon svixoda s03dyxa ¢ ionamox B,. IToT GakTop Buser eie B 60/1b-
1ieif cTelleHH, YeM YHCIO IoNaToK. YeM 60JIbLIE 3TOT yTO, T. €. 4eM 0Jib-
lle JIONATKH 3aTHyTHl BIlepes, TeM Go/bile BeTuyMHa CKOPOCTH C, IIpH
HeW3IMEHHOM 3HAYeHHUH OKPYKHOH CKOPOCTH U,, & 3HAYHUT, OOJIBILE C, ; ¢,
M B KOHEYHOM CHeTe .

Jlonark# ueHTPoGEKHBIX BEHTU/ISITOPOB BBINOTHAIOTCS C PAa3THYHbIM
yrnioM B, ot 5-10° 5o 150°, a ato BeseT K ToMy, yTo KoaddUIMenT 1aB-
JieHuA uaMmensiercs B nipefesnax 1,2—0,4.

Ha puc. 6.8 npeacrasaens! onarku paboyero xoaeca HeHTpodesxHo-
IO BEHTWAATODA, 3arHyTsie Brepex (B < 90°), panmansasie (B = 90°) u
saruyThle Ha3az (B > 90°). Kasanock 681, 4To Hauoiee BHIFOAHO BBINOL-
HATH JONATKN paboyero KoJieca 3arHyThIMH BIIEPEX, TAK KAK 9TO Befier
K YBEJIMHEHHMIO (), 3 CIeoBaTebHo, U . OZIHAKO MpM TAKMX JIONATKAX
1n0ty4aercs 60JBIIOH Uaruh MeXA0MAaTOYHOTO KAHAIA, YTO BMECTE C yBe-
JIMYEeHYeM CKODOCTH BRIXO/d BO3JIyXa C JIONATOK cnocoOCTBYeT yBemie-
HHIO NIOTEPh AaBJAEHUA H yMeHbllenHio riapasanyeckoio KILJ 7, a ana-
4uT, 1 y. KpoMe Toro, npu 3arHyThIX Blepes jonaTkax oT paborawmero
BeHTWIATODA Bo3HuKaeT Ooabinuii mymM. TloaTromy B HacTosmee Bpems
neHTpobesKHble BeHTHIATOPSI Halie BBINOTHAIOTCA ¢ pabouuMu KoJeca-
MH, UMEIOIIAMH JIONIATKH, 3aTHYThIe Ha3al, HECMOTpA Ha TO YTO BEHTHU-
JIATOPSI, ¥ KOTOPBIX JIONaTKy pabouux Kojec sarHyTsl Bneper, obaana-
10T MEHBIIMMHM rabapuTamu.

325



Inasa 6

Puc, 6.8. Paanuumbie TAIBI yCTAHOBKH JIONATOK pabouHx KoIec
eHTPOBEKHEX BEHTH/IATOPOB:

@ — JIONATKH, 3arHyTbi€ BNIEPEC; 6 pangHajJbHBIE JTONATKH,
@ — JIONATKU, 3arHYThIe Ha3an

Yron BXona Bo3/LyXa Ha JionaTky paboyuero Kojeca H0/KeH ObITh 60.ib-
e 90° (B, > 90°). S0 obecneynpaer GeaynapHlil BXOZ, TaK Kak NpH OT-
CYTCTBHH I1PeABAPHTENBHOTO 3aKpyyHBaHus (¢, = 0) abcomoTHas cKopocTh
HAaTpaBJeHa PafHAILHO, A CJIEFOBATENBHO, YTOJI MEXKY OTHOCUTEILHOM 1
OKPYKHOI CKOPOCTBIO TI0/IYYAeTCA TYIIBIM.

B 3axiouenye yKajxeM, YTO ypaBHEHHWe AaBJIeHus i OCEBOTO BeH-
THJISITOPA UMEET TOT JKe BHJL.

3zmech MBI He OCTaHABIMBAEMCS HA 3POJIMHAMMYECKOM pacdeTe M pac-
yeTe HA MPOYHOCTH BEHTH/IATOPOB, TAK KAK THM 3aHMMAIOTCA ClleLma-
JIMCTBHI 10 BEeHTHAATOPOCTpOeHH IO, MaMokeHMe faHHbIX BOIIPOCOB CQlep-
KHTCA B CHEIHANBHOH JIMTEpaType.

§ 6.5. AsponHHAMHYECKHE XapaKTEPHCTHKH BEHTHIATOPOB

ABPO,?IHHHMH‘{ECKHMH XapaKTEpHCTHKaMH BEHTHIATOPA HA3bIBAYXOTCA rpa-
(IJH'-IECKHI':‘, 3aBUCHMOCTH, KOTOPBIE BbIDAXKAKOT CBA3b MENAY OCHOBHBIMH
IlapaMeTpaMH BEHTHJIATOPA. JTH KPUBBIE BeChMa HATMIA/HEL, H POJIb X B
NPOSKTHPOBAHUH CHCTEM BEHTM/ISIIMHY M KOHAMIIHOHUDOBAHMs BO3AyXa
BeaHKa. C vx MOMOmBbI0 MOXeT GbiTh BRIOpaH HauGojee SKOHOMUYHBIH
BEHTMISITOD JUISl KOHKPETHBIX yCIOBUI PabOTHI B TOH WM MHOM ceTH BO3-
JYKOBOJOB.
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JLnsa mosiHOrO 1IpeACcTaBIeHts O IapaMeTpaxX BEeHTH/IATOPA A0CTATOY-
HO 3HaTh, KaK NP1 IOCTOSIHHOM YHC.ie 000poToB paboyero Kojeca BEHTH-
JSITOPA B 3aBUCUMOCTH OT NPOM3BOAMTENBHOCTH M3MEHSIeTCsl pa3BYBae-
MOe BEHTHIATOPOM AaBjenue P, MomHocTs N v KoadduimenT nosesHoro
JelCTBHAL

CoBpeMeHHOE COCTOSIHME a9PDOIHHAMUKH BEHTHAATOPA He [103BOJAET
NOJIyYaTh XapaKTePUCTUKH BEHTH/ISITODOB aHA/TUTHYECKUM ITyTeM, [103T0-
MY MOCTPOEHHe a9POAMHAMMYECKHX XAPaKTEPUCTUK MPOM3BOAUTCS Ha
OCHOBE PE3y/IbTATOB CHeUHANTbHBIX MCIILITAaHHE BEHTHIATOPOB.

Xapaxmepucmuxu, Ompaxaouue 3asuctiMocms co30a6aeMoz0
BENMULAMOPOM 0GBNEHUS OM NPOUIE00UMETHOCTIU

Bascneiimei aspoquHaMutiecKol XapakTepuCTUKON BeHTHATOpA SBJIs-
eTCHA rpacbwiecman 3aBUCHMOCTD MEXAY IIOJTHBIM NaBJEHHEM BEHTHIA-
TOpa H ero HpOHBBOILHTEJIbHOCTblO npH NMOCTOAHHOM YHUC]e 060])0TOB,
KOTOPYIC HepeAKO Ha3blBalOT HAlIOPHOW XapaKTepHMCTHKOH. JTa Xapak-
TEPUCTHKA BEHTHIATOPA CTPOHTCA B KOOPAMHATHOH cHcTeme P (ock op-
auHar) v L (oco abenwcc).

PaccmaTpuBas OCHOBHOE ypaBHeHue naBiaenus (6.21) u nosaras, 4yto
K03(pUIMEHT JABACHUSA ¥ 3aBUCHT OT (POPMBI M YHCJIA JIonaTok pabode-
TO KoJjieca (HHa‘{e ToBOpA, OT THIIA BEHTH.T[S[TO]JB.), MOXHO HOJIy‘-!HTb Ha-
NOPHYI0 XapaKTePUCTHKY BeH-
THUJIATOPA.

IlocKOABKY IIOTHOCTH BO3-
IiyXa p ¥ OKpYXKHAas CKODOCTHb
uz OT NPOU3BOAUTENBHOCTH
BEHTUJATOPA HE 3aBHCAT, Ha-
NopHas XapakTepuUCTHKA IIpH
MOCTOAHHOM 4MCTe 06OpOTOBR
B KoopauHarax P-L pojixkHa
6nlia 6B IpeacTaBaATh coboii
IpPAMYIO JIVHHIO, Napajijiefib-
Hy10 ocu abcnuce (puc. 6.9).
Yewm Gouibliie yucio o60poTos,
TeM Bbllle foJkHa Oblia pac- @ )
I10JIaraThCsa 3Ta H])HM?JI, TakK

ndyn
KakK #y = i} Puc. 6.9. Xapaktepuctika P-L
60 np# n = const:
OnHako B AefiCTBUTEALHO- @ — XapaKTepHCTHKA NMPH OTCYTCTBUH
CTH I1IpA M3MEeHeHHMH ITPOU3BOAH - THAPABIHYECKHX [OTEPD;
TENBbHOCTH H3MEHAWTCA CKO- 0, ¢ — neficTBUTENLHEIE XapaKTEPHCTHKH
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poCTH BO3ZYXa Ha BhIXoZie M3 pabouero koleca, B ToM uucie u ¢, Cre-
JIOBATEJILHO, U3MEHSIIOTCA BEIMYMHBI TeOpeTHYecKoro fabienus (P) u
THApaBAHYECKUX NoTeps (ZAp). Bee 510 Bener k MaMeHeHHIO Koaddu-
IIMEHTA AaBJeHus , a 3HAYHT, BeTHYHHEI IaBJIeHUA, Pa3BHBAeMOTO BeH-
TUIATOPOM. XapakTep 3aBucuMocTd P = f (L) ycraHaBIMBaeTcs IKCIle-
PHMEHTAJIbHO C NIOMOIBIO CHEUHaNbHOH ycTaHOBKHU. g CHATHA
HauboJiee NOJHOH HAIIOPHOH XapaKTEPUCTUKH ¢ HAHECEHHEM KpUBOH
P = f (L) ne tonvko B I, Ho u1 Bo IT v [V kBagpanTax NpUMEHSETCH KaMe-
pa ¢ wagayBom (puc. 6.10). Cratudeckoe fapienve, co3gaBaeMoe HC-
NLITBIBAEMBIM BEHTUIATOPOM, 3aMePAETCS 110 pa3PexeHHIo, Co3kaBae-
MCeMy B KaMepe. [lMHaMH4YeCKoe aBlieHite pacCYuThIBaeTCs 110 cpeanel
CKOPOCTH BO3/IyXa, BRIXOAMIETO U3 UCTIHITHIBaEMOI0o BeHTUIATOpa. CyM-
Ma 3THUX ABYX AaBjieHul ¥ Npencrapnaser coboii IoJIHOe JaBJeHue BeH-
trasTopa. Pacxon Bo3ayxa uamepsercs 00bIYHBIMM METOAMM.

YKazaHHble 3aMepbl IPOU3BOAATCA IIPH HECKOJIBKUX IIOTOXEHUAX
LPOCCEABHOM 33ABHXKH, B TOM YHCJIe ¥ IPH NOJHOCTHIO OTKPBITOMH,

J{ns nony4yenus XapaKTepUCTHKHM BeHTHAsTopa B IV kBaznpaute Heob-
XOAHMO BKAIOYATh BCHTHUIATOD HAAAYBaA TaK, ‘ITO6]:I OH NO/IaBaJ BO3YX K
BCACHIBAIOLIEMY OTBEPCTHIO HCIBITHIBAEMOTO BeHTHISATOpa. [lis momyye-
HUA XapaKTEPHCTHKH Bo JI KBaZipaHTe HYKHO C MOMONIBIO BCIIOMOTATE Th-
HOro BEHTHJIATOPA C03/1aBaTh ABVIKEHUE BOS}lyxa yepes WCTILITBIBae MBI
BEHTWIATOD B HANPABIEHHH, POTHBONOJIOMKHOM HOPDMAIBHOMY.

Puc. 6.10. Kamepa ¢ Haaaysom: 1 — BeHTHISTOR Ha/LIyBa,
2 — VCNBITHBaEMbIil BEHTUIIATOD

328



Benmuaamopui

Eciy cTaBUTCA 33a4a NoayIdTh HAIOPHYIO XapaKTepPHUCTHKY BeH-
TUJIATOPA TOJBKO B | KBagpanTe, HenmosbayeTca Gomee nmpocToit MeToxn.
K BeHTUIATOPY RPHCOEANHAIOTCS: KOPOTKMH BCACKIBAIOIIHE BO3YXOBOJK,
KOTOPHIH HMeeT BXOAHON KOLIEKTOp, 0GECIIeYHBAIOIMI MUHMMATbHbIE
1OTepH Ha BXOJe, ¥ HarHeTaTe AbHbIH BO3/IYXOBOJ C peTy/iMpyIoues 3ak-
pKKOH (puc. 6.11). FloTep# gaBaeHHA B y4aCTKaX BO3AYXOBOAOB OT MECT
3aMepda X0 BCACBIBAIOLIETD U HATHETATE/BHOrO OTBepCTHﬁ BEeHTHJIATOpA
MOXKHO 3apaHee ollpefesuTs, Hallpumep Ap.

MHKPOM&HOMGTPOM, IPpHCOEAHHEHHBIM K IIHEBMOMETPDHYECKHUM TI)Y6'
KaM TaK, KaK 3TO MOKa3aHo Ha pyc, 6.11, MoxkeT OLITH M3MEPEHO NOMHOE
AaBJieHue, pa3dBBaeMO€ BEHTHIATOPOM H panﬂoe CYMMG aﬁCOJ’IlOTHbIX
BEeIM4HH JaBeHUH BEHTUAATOPA HAa BCAChIBAHUMM W HarHeraHuH. s
3TOrO K BeJIMYMHE JaBJAeHus P, OTCYUTHIBAEMO#H 110 MMKPOMaHOMETDY,
ROMKHbI ObITH IpHOABAEHHI TIOTEPH B YKA3aHHBIX YYaCTKaX BO3LYXOBO-
noB Ap. Torpa

P=PpP +.Ap. (6.22)

o
N

Ii=n=
&

9

Puc. 6.11. ¥YcraHoBKa 151 UCNLITAaHUA BEHTHAATOPA:
1 — BenTHnATOP; 2 ~ MUKpOMaHOMeTD; 3 — wmbep; 4 — nHeBMOMeTpPHIeCKas Tpybka
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Pacxoz Bosayxa M3MepsieTcs OJHUM U3 U3BECTHAIX METOJOB, B HaCT-
HOCTH C NIOMOI[bI0 THEBMOMETPHYECKOH TPYOKH.

Menss nosoxenye 3aBMXKKH, HAIIPUMED OT TIOMHOCTHIO 3aKPLITOTO
IOJIOXeHYA KO NOJHOCTHIO OTKPLITOrO, MOXKHO NOJAYyYHTD 3HaueHMd L u
P, neobxomumbie 715l IOCTPOEHHS HANOPHOH XapakTepucTyku P = f (L)
1eHTPOOEKHOTO BeHTHIATOPA B | KBaJIpaHTe.

[pu L = 0 (nonHoCTs0 3aKPHITas 33/ABUKKA) BCe IaBieHye, pa3BHBa-
€MO€ BEHTHIATOPOM, IIpeicTaBisteT coboil craTuyeckoe Dapienhe. Co-
OTBETCTBYIOUIAS TOYKA HAODHOM XapaKTePUCTHUKH JIEXKHT Ha OCH ODAH-
HaT. JTa TO4YKa sABJseTcs obmeit 715 AeliCTBUTENBHOI XapaKTePHCTUKH
W LIS XapaKT€PHCTHKY, MIOCTPOEHHOM MPH YCIOBUH, 4TO Koadduument
JABAEHVA W [1DH HEM3MEHHOH OKPYXHOM CKOPOCTH eCTh BeJMYHMHA Mo-
crosiHHast, Bee ocranpuble TOUKH He COBNANAIOT C MPAMOH JIMHHEH @, IPH
aTOM BUZ KpHBOH P = f (L) 3aBucHT IiaBHBIM 06pa3oM OT TOTO, KaK M3-
MEHAIOTCA 1I0TepH AaBIEHHs BHYTpH BeHTUAATOPa Y Ap. Ecau aTH nore-
PH YBETHYHBAKTCS PABHOMEPHO BMECTE € POCTOM NPOHM3BOAMTEIBHOC-
TH, HAIIOPHAs XapaKTepUCTUKA NproOpeTaeT BUA HellpephIBHO Nafalomeit
KPMBOH (kpuBast 6 Ha puc. 6.9).

B HEKOTOPBIX KOHCTPYKIIMAX LEHTPOOEKHHIX BeHTUIATOPOB MOTe-
PH B 3aBMCHMOCTH OT IIPOU3BOAUTEIBHOCTH MOTyT HaMeHﬂTbCH BeCbhbMa
HepaBHOMepPHO. Tak, 4acTo Ha0II0AAI0TCA 049eHb GosbilMe llO’repH IaB--
JEHHA Ha BXOJe BO3yXa B MeXJIonaTouHbe Kara bl pH MaJIBIX MpOo-
M3BOAUTENIBHOCTAX BEHTUIATOPA. ¥ 3TUX BEHTHIATOPOB HAMOPHAS Xa-
PAKTEPUCTHUKA UMeeT BNafiMHy B o6iacT Manbix L (KpvBas 6 Ha pHc.
6.9) u naspiBaercs HepeaKo «ropbaroii>. BeHTHAsATOPAM € TAKMMHM Xa-
PaKTePUCTHKAMH cBOHCTBEHHA HeYCTOWYMBOCTH B pafioTe B OTAHMYHE OT
BEHTWIATOPOB C HENPEPHIBHO H KPYTO NAJAIOIIMMH XapPaKTePHCTHKA-
Mu, obnanaomux nauboabieil ycToiuMBOCTBIO.

Touxa kpusoit P = f (L), COOTBETCTBYIOMAS MAKCUMATBHOMH TIPOH3-
BOJMTEILHOCTH [IEHTPOOEXKHOrO BEHTHAATOPA, He JIeXUT Ha ocH L, Tak
KaK IIPY MOJHOCTRIO OTKPHITOH 3afBHXKKe H OTCYTCTBMM CETH BO3YXO-
BOJIOB BEHTUAATOD [0JIKEH Pa3BUBATh ZIaBjieHHe, HeOOXOMMMOe ITd Co-
30@HMA CKODOCTH Ha BBIXOIE BO3/yXa M3 HAIHETATEIBHOIO OTBEPCTHS.
IT0 AMHaMMYeCKoe JABIEHNeE ONpeensieTcs 1o GopMyre

Py = -g— Wh, (6.23)
L
Te W, =—-—m — CPefHAA CKOPOCTh BO3AYXA, BRIXOASIIErO

BHX
M3 HarHeTaTeJaIbHOro OTBEPCTHA BEHTUJIATOPA, M/ Cex,

F, .. — nromans cevenvis HarHeTaTeILHOTO OTBEPCTHS, M2,
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Eca# ¢ moMombio peryJiMpoBOYHOM 3aIBHKKH H3MEHSITh PACXOJ BO3-
xyxa L, To 6ynet usMeHAThCs M cpeHss CKOPOCTh BHIXO/A @, , 3 BMECTE
C 3THM M IMHAMM'ECKOE aBJieHue. Y PaBHEHHE KpuBOH P = f , (L) nme-
eT BHJI KBaipaTHUHO# napabossl (puc. 6.12):

2
p p___ L (6.24)
e 2 (Fnux & 3500) =

EcTecTBeHHO, YTO NP MAaKCMMAJBbHOM pacxofie JTHHAMHYECKOE JlaB-
JIeHHE MAKCHMAabHO i PABHO IOJIHOMY AABIEHHIO BEHTHIATOPA, YTO OT-
paxeHo Ha puc. 6.12.

BhIYHTAA 113 TIONHKEIX JJABJIEHWH JHHAMHYECKHE [ABJIeHUs TIPH BCEX
3HAYCHHSAX TPOM3BOIMTENBHOCTH BCHTH/IATOPA H NOIyYasn TakuM obpa-
30M BEJVYHHB CTATHYECKOrO [ABJIEHUS, HAXOAHM €l(e OJHY
XapaKTepUCTHKY Benruaaropa P_ = f, (L) (puc. 6.12).

BaxHelnresi aBageTcA MepBas H3 PaCCMOTPEHHBIX XaPAKTEPHCTHKA
BEHTHJIATOPA, NPEACTaBIAONAsA cOOOM rpahMuecKyi0 3aBHCHMOCTh MeX-
Iy TPOU3BOIHTEALHOCTEIO BEHTHIATOPA H Pa3BHBAaeMKIM UM MOJHBIM
RaBJIEHHWEM BO3AYXa, TAK Kak P . a clieoBarentHo, M P 3aBHCSIT OT 11710~
AN CEYCHHS HATHETATENIbHOTO OTBEPCTHS.

Mu! paccmoTpenn Hanmophylo xapakrepuctuky P = f (L), nonyueu-
Hy1o npu pacxone L > 0 u gasnennn P> 0. 1o npakrudeckn Hanbomnee

Puc. 6.12. XapaxTepucTuku LEHTPOOEXKHOTO BEHTHIIATODA,
OTPaXKaloUIHE 3ABUCHMOCTH IIOJTHOTO, AMHAMHYECKOIO H CTaTHYECKOro
AaBIeHHs OT NPOU3BOAUTENIBHOCTH
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BaKHBIA cayvaii paGotal BeHTHAATOpa. ONHako, ecnu 1eHTPOOeXHBIH
BEHTHJSTOP PaboTaeT COBMECTHO C IPYTHM, MOMKET OKa3aThCs, UTO 1PH
HONOKHTETbHOH BelTHUMHE naBaeHus (P > 0) GyneT co31aBaThCa OTPH-
uarensubiii pacxon (L < 0). Iro 3HAUMT, YTO Yepe3 BEHTUIIATOP, PasBH-
BAIOL[HI 1aBJIeHHE, BO3NYX Oy/teT NpoXonTh B 06paTHOM HATIPABJIEHHH.
Takoe siBneHne HaOMIOKALTCS MHOIAA TIPH NapajiieibHoil paboTe BeHTH-
JIATOPOB, HMEIOUIMX PA3HBIE XADAKTEPUCTHKH.

MoxeT NPOH30HTH M APYToil cayval, Korjga NpH MOJ0KHATEIbHOH
NPOM3BOAMTENLHOCTH BeHTHIATOpa (L > () napneHne OKa¥eTcs OTPH-
nareabHbiM (P < 0). ITo o3Hava-
€T, YTO BeHTHAATOP OYRET He co-
371aBaTh, a, Ha00OPOT, noTpebATh
\ JaBiaeHue, Ui, HHAaYE TOBODS,

NPe/ICTaBaATL COO0I CONPOTHB-
Aenne. EcrecTBenno, YT0 JaH-
HBIH MPONUECC BO3MOXEH NpH

p

I ! MoC/eA0BATENILHON paboTe KABYX

- +{ BEHTHJATOPOB C Pa3HBIMHU Xa-
Ly paKTepucTHKaMH. Torna oxuH U3

x ¥ BEHTHJISITOPOB MOXET SBJIATHCS

a9POAMHAMHYIECKHM COTTPOTHBIIE-
HueM i apyroro. Hanopnaa xa-
PaKTepPHCTHKA, IOCTPOEHHAA ¢
YYETOM OfIHCAHHMIX CIyYaes, OX-

Puc. 6.13. HanopHast xapaxTepucTuka BaThiBaeT ue Tonsko I, now I n
ueHTpobexHOro BeHTunATopa B I, If IV KBazpaHTBI M CTPOMTCS HA OC-
u IV xBazpanTax HOBE Pe3y/NbTaTOB MCNILITAHHH,

MPOHU3BEIEHHKNX HA YIIOMSIHYTOM
BhINIE ycTaHOBEKe (puc. 6.10).
{IpuMepHHI BMI HAaNOPHON XapaKTePHCTHKH L eHTpobexHoro
BEHTHNATOPA, TocTpoerHoi B I, I u IV xBaspanTax, NMPHBOAHTCA HA
puc. 6.13.

-

Xapaxmepucmuxu, ompaxcaowue 3a6ucuMOCTL 3aMPALUBAEMOT
BEHMURAMOPOM MOUSHOCTU OM NPOUIBOOUMENLHOCTII

MourHocts N B k8m, KoTopas Tpebyerca ana paboThl BeHTHAATOpA (Bpa-
uteHus ero paboYero Kommeca), CKJIAnbIBAETCs M3 NePeaBaeMOi BO3AYXY
ToNe3HoM MOWHOCTH N, , paccuMThIBaeMOH 1o (opmye

N = tP (6.25)
"1 = 102-3600
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Ecnu u3obpa3uts KpuByio
N . = o (L) B cucreme KOOpxu-
HaTt N-L, To HerpynHo ybenutn-
co,ywtonpu L =0 N _=0. [lo-
TOM KPHMBas MOJHUMAETCSH BBEPX,
a 3aTeM ONATh CHMMKAETCH, TaK
Kak JXaBJIEHHE TIPH BO3PACTAHHH J
NMPOH3IBOIUTENBHOCTH 1OCTATOY-
HO pe3ko najgaer (KpHBas @ Ha
puc. 6.14).

INonsenennas K BEHTUIATO- a
Py MOUIHOCTb PaCXOAyeTCA He

TOJIBKO Ha NoJie3nylo pabory, HO

N §

M Ha IWjIpaBIHYECKHE NOTEPH g L
BHYTPH BeHTuaATopa (N ), a

TaKXe Ha NMePEeTEKaHHe 4YacTH Puc. 6.14. XapakrepHcTHku
BO3IyXa yepe3 3a3op MeXay pa- HEHTPOGEXRHOI0 BEHTHAATOPA,
O0YMM KOJIECOM M BCACHBa[- OTPAXalmHE 3aBHCHMOCTh MOOIHOCTH
UM HaTDyGKOM (NBM)' K]')OME OT [MpOM3BOAUTENABHOCTH:

TOr0, MOIL[HOCTh pacxoﬂveTCH Ha @ — 3aBHCHMOCTh TIOJIE3HOH MOUIHOCTH,

6 — " " ]
TPCHHB HHCKOB paﬁo‘{ero woJIe- 3dBHCUMOCTE MOIIHOCTH BEHTHUIATOPA
C JIOTMATKAMH, 34aTHYTHWMH BHEPEL,

Ca 0 BO3/IYX, HAXOMALRIMUCA BKO- 5 _ sapucHMOCTb MOUIHOCTH BEHTHIATOPA,
Kyxe (3T0 TaK Ha3wIBaeMas HY- C JIOTIATKAMH, 3arHYTHIMH Has3az
TeBas MOWHOCTH N,).

Takum 06})33{)M, MOXHO 3anHCaTh

N=N,, +N, +N,+N, (6:26)

noa

CyMMa [TePBBIX TpeX CIaTaeMblX HOCHT Ha3BaHHE THIPaBIuveCKOH
MOIHOCTH N,, Tak KaK 5Ta YacCTh 3aTPayMBAEMOH MOIIHOCTH CBA3aHA C
JIB)KEHHEM BO3/IyXa.

[epenniteM pasercTio (6.26) caenyommM o6pazoM:

N=N,+N,. (6.27)

Kak BUIUM, KpHBAs 3aTPaYHBAEMOH MOLIHOCTH, B OTIHYHE OT KPH-
Boit N, = ¢ (L), naunHaeTcs He M3 Hadana Koopauuar. Ipu L = 0 vacrs
MOL[HOCTH PacXOJyeTcsl Ha NIOTEPH, CBA3aHHbIE ¢ IBHKEHHEM BO3/IYXa
BHYTPH BEHTHJIATOPA, & TAKXKE HA HYJIEBYIO MOILHOCTh, 32METHM, YTO B
BEJIMYMHY MOIHOCTH, 3aTPAYMBAEMON Ha BpameHHe padoyero Koseca,
He BXOMIAT MeXaHWJYeCKHe II0TEPH B MONIUHITHHKAX M NIEpefave.

Ha puc. 6.14, xpome xpuBoil N, IpHBOAATCS XapaKTEPHCTHKH, 1O~

Ka3hIBAIONIHE 3aBHCHMOCTb 3aTPaYHBaEMOH MOLIHOCTH /I EHTPobexk-
HbIX BEHTHJIATOPOB ¢ pabOMHM KOJIECOM, HMEIOIUM JIOTIATKM, 3aTHy Thie
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Briepesl (KpHBas 6), H JOMaTKM, 3arHYTHe Hasan (kpusad 6). [leppas
Kkpupas GoJee KpyTas U HenmpepbiBHO MOJHUMAETCsI BBEPX, BTOpast Me-
Hee KpyTas i IOCTHIaeT MaKCMMYMa HECKOJILKO pPaHblle, YeM ITPON3BO-

JAHTENbHOCTD.

3aMeTHM, YTO XapaKTEPHCTHKH MOI[HOCTH OCEBLIX BEHTHIATOPOB
CYLIECTBEHHO OTIMYAIOTCA OT XapaKTePHCTHK LEeHTPOOCKHBIX BeHTUIIA-

N

Dl S

Puc. 6.15. Bo3aMmoxkHbIE
XapaKTEPUCTHKH OCEBBIX
BeHTHJIATOPOB, OTPAKAIOHINE
3aBUCUMOCTE MOIHOCTH OT
MPOH3BOJAHTENBHOCTH

Topoe {(puc. 6.15). ¥ MHOTHX TH-
II0B OCEBHIX BEHTHIATOPOB BEJIH-
yuHa notpebasieMOil MOLHOCTH
MPaKTHYECKH HE 3aBHCHT OT TIpO-
U3BONUTEILHOCTH (KPUBas a),
HHOI7IA JIaXe CHHOKAETCS BMECTE C
POCTOM NPOH3BOJHTEABHOCTH
(xpuBas 6), a HHOITIA HMEET BHJT
kpuBoii é (puc. 6.15). /lanHas oco-
6EHHOCTD OCEBbIX REHTHIISTOPOR
npeacTapaser coboif neHHOe 3KC-
MIyaTalHOHHOE CBOHCTBO, Tak
KaK Harpy3Ka 3/IeKTpoJABHraTesei
MPH 9TOM MAJIO 3ABHCHT OT U3MeE-
HEHHIl BEJHYHHB NPOH3BOMH-
TEJILHOCTH.

3Hauenusa norpebageMoi

BEHTHJISITOPOM MOIL[HOCTH, HeOOXOIMMBI€ TS TOCTPOEHHSI COOTBETCTBY-
I0WHX XapaKTEPHUCTUK, Yal[e BCEro Noay4aloT ¢ OMOIBIO TaK HasbiBae-
Moro banaHcHpHOro cTanKa (puc. 6.16). CraTop aneKrpogBUraTens, Bpa-

Puc. 6.16. Cxema 6anaHcHpHOrO cTaHKa A 3aMEPa MOL(HOCTH,
moTpedbaAeMOi BEHTHIATOPOM
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namwniero paﬁollee KOJIECO HCITBITHIBAEMOTO BEHTHJIATOPA, HE JaKpereH
M MoXeT cBoOOIHO BpamaThCsl BOKPYT poropa. Ero spaiienuio NporH-
BOAEHCTBYET MOMEHT, NMONYYAOUHICS KaK NpousseieHHe Harpysku G
(B «I') Ha nnuHY Maeva KopoMuicaa [ (B M), yKpPellIeHHOTO Ha CTaTope.
EcTtecTBeHHO, YTO MOIIHOCTD, 3aTpAaYABacMas BPalLAloIMHUMCS BMECTE €
poTOpoM pabounM KOJIeCOM BeHTHJISTOPA, H MOUHOCTD, TIOJIYyYaoIIascs
oT paboTHl yNOMAHYTOTO IPY3a, PaBHHL.
IToaromy eciu MOMEHT paBeH

M=dl, (6.28)

a yIJIoRas CKOpOCTh BpalleHus npu 71 000pOTax B MUHYTY COCTaBJISeT

nn
w=—, (6.29)
30
TO MCKOMAast MOIHOCTD (B KMJIOBAaTTaX ) MOXeT OWTh BEryHC/IeHa 110 Gop-
MyJe

_Mw Glnn

Mo _Ging (6.30)
102 102-30

W3 emynni s HalinerHoH TakuM 06pa3oM MOLIHOCTH TOJKHB ObITh BhIY-
TEHBI MEXaHHYECKHE TIOTEPH, CBA3aHHbIe ¢ paboroil 6anancupHOro cTaH-
Ka H ofipeltensieMule TPH TapHPOBaHHH.

Kpome storo cnocoba A4 onpeneienns 3arpaynBaemMoi npu pabore
BEHTHJIATOPA MONTHOCTH MOXKHO HCTTO/Ib30BaTh 3aMEpP MOIIIHOCTH, ﬂOTpe6'
nseMoit snektposurarenem us ceru (N). Torna

N=Nn,, (6.31)

rae m, — KII/I anekTporBuraTesis, yUuThIBAOMMI Pa3IHYHBIE MHOTOHC-
JIeHHBIE SMIEKTPHYECKHE H MEXaHWYECKHE MOTEPH DJIEKTPONBHTATESL.

[lockonbKy TOVHOE onpeneneHne N, JOCTaTOYHO CIIOXKHO, NOJKEH
OBITH PEKOMEH/IOBAH TIEPERIH C110C06,

Xapaxmepucmuxu, ompaxaiouue 3a6UcCUMOcms K03 Quyuenma
NoONe31020 Oeticmaus OMm NPOU3BOOUMENLHOCTIU

KoaduhHueHTOM 110/1e3HOTO REHCTBMA BEHTHIATOPA HA3HBAETCA OTHO-
ILIEHHE 110JI€3H0M MOMHOCTH K MOIHOCTH, 3aTPayeHHON Ha BpallcHHe
pabouero Koneca:

Noon ___ LP (6.32)
N 102-3600N

"'I:
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7 Kpusas n = y (L), orpaxa-

_______ I0Ias 3Ty 3aBMCHMOCTb, HAaYH-
I HaercA B Havaae KOOPIHHAT, TaK
Kak ipu L=0u P =0n=0.
3arem ¢ pocTOM NPOU3IBOLM-
TEJbHOCTH OHa TOJHHMAETCS
BBEPX, AOCTHIACT MAKCHMAJb-
HOTO 3HAYEHHA 1] __ , [TOCJIE YeTO

0,,9?‘!“! [ -

|
|
| may'
| HauWHaer nagats (puc. 6.17).
’ JTa XapaKTepPHUCTHKA CTPOHTCH
’ C TIOMOUILIO YK€ HaHECEHHBIX
| Ha rpadHK XapaKTepHCTHK: Ha-
|| NOPHOH, COOTBETCTBYIOLLEH
3HAYEHHIO MTOJHOrO JaBJEHHUA
0 —— 7 L BEHTHAATOPA P aAnsa paHHoi
Lot NMPOH3BOIHTENLHOCTH, M XapaK-
TEPHUCTHKH MON[HOCTH, MO3BO-
OTPARKAIOMAS SABMCHMOCTS AA01eH TONYHTE SHANEHME
xoadduLHenTa TONE3HOTo AeHCTBHA BafpalumesO MO eI LT
LeHTPOGEXKHOrO BEHTHIATOPA TOH Ke MPOU3BOANUTENbHOCTH.
OT MPOH3BOJUTENBHOCTH Wmen Bce 3TH BEJTMYHUHBI, MOXK-
HO PacCYMTaTh COOTRETCTBYIO-
He 3HAYEHHS T) 1 HAHECTH HX

P AU N P SRR R .

Puc. 6.17. Xapaxrepucruxa,

Ha rpadiuk B BBIGpaHHOM MacliuTabe.

OrMerum, uto Beanynda MakcuMmanbioro KITJ ssasercs saxueii-
[IMM N1apaMETPOM, TaK KaK OT HETO 3aBUCHT IKOHOMHYHOCTh BEHTHILS-
Topa. PexxuM paborhl BeHTHAATOPa NpH MakcuMaibiHoM KII/ nasuisa-
€TCA ONTHMANBLHBIM, POH3BOXHTENLHOCTE TIPH TAKOM PEKHME TaK Xe
Ha3biBaeTcsA ONTUManbHON. [Tonbop BEeHTHIATOPOB I0KEH NPOH3BO-
JIITHCS MCXOJS M3 ycaoBuil paGoThl B ontuMansHoM pexxiMe, [Ipu aTom
nonyckaercs, 4robst KIT/1 nogobpantoro BenTHastopa G 661 He Me-
nee 0.9 (puc. 6.17).

Hnorna ucnonesyercs noustie o cratnyeckom KIIJ, xoropsiii on-
pPefenseTca OTHOUWEHHEM

LEy (6.33)

fer =102-3600N

Ecrectsenno, yron  <m,tak kak P_= P - P_ . Tlocne Toro kak Haii-
JIeHBI BCE OCHOBHBIE XaPaKTEPHCTHKN BEHTH/IATOPA, UX CBOJAAT Ha OUH
rpadMK U MOMYHAT NOJHYIO XapaKTePHCTHKY BEHTHIIATOPA 11PH NTOCTO-
AHHOM uyncie oboporos (puc. 6.18). Takast xapaKTepHCTHKa ABISETCH
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BeCbMa HArNSIAHOM M IIO3BOJSIET g I
onpenessTh BCe HeobXonUMBbIe Ma- d 7 4
paMeTpbl JAHHOIO BEHTHJATOPA,
paboTamiero npy MOCTOAHHOM
yucse 060POTOB M TepeMeNan-
H[ero BO3/yX OJHHAKOBOH IJIOT-
HOCTH,

3Hast NONHYI0 XapaKTCPHCTH- N
KY BCHTHJIATOpA RAaHHOIO THIIA H
MAHHOIO pa3Mepa TP TIOCTOSH- 1.
HOM uHc/e 060pPOTOB, MOXKHO TIO-

JYYHTh XaPaKTEPHCTHKH HE TOMh- A

KO 5TOT0 XXe BEHTHAATOpa NPH L
APYrux yucaax obopoTos, HO M

BCell cepH# BEHTHISITOPOB JAHHO- Puc. 6.18. Ilonnasn xapaxTepHcTHKa
ro tTuna. /I 3TOro A0CTATOYHO 1eHTpo6esKHOTO BeHTHIATOPA 1P
IIPOMBBECTH [TEPECYET H [1EPECTPO- TMOCTOSHHOM YHCAe 000POTOR

HUTh XapaKTepHCTHKH HCXORHOIO

BeHTHIATOPA, [IpH TAKOM IepecyeTe HCTIOMb3YIOTCH 3aKOHbI NOA00MS, HiH
TEOpEMbl TIPONOPIHOHATIBHOCTH, HA OCHOBE KOTOPHIX YCTAHOBJEHbI pac-
CMaTpHBaeMble HHXKe IPaBHJIa IiepecyeTa.

Ipasura nepecuema A3poOOUHAMUYECKUX XAPAKMEPUCTIUK
8EHMUNAMOPA

B peayanTarte mepecyuera AA KakA0H TOYKH MCXOHON XapaKTepHCTH-
KH JIO/DKHEI OBITh ITOJTyYeHE KOOPIHHATEL TOYKH HOBOH XapaKTepHCTH-
ki, Obs3atenbHbIM YCAOBHEM nepecyeTa AB/AseTcs HEH3MEHHOCTH pe-
xuma paboThl BEHTHUAATOPA, XapaKTePU3yeMasi TOUKOH Ha HCXOAHOM
XapaKTePHCTHKE W TOYKOH HOBOM xapakTepUCTHKH. TosbKO Iipu 0ju-
HAKOBHIX pexxuMax paboTn MMeer MecTo reomeTpuyueckoe noxobue
TPEYTroJLHUKOB CKOPOCTEH B pabor =M KoNece BEHTHIATOPA, 2 3TO 03Ha-
YaeT, YTo Wy = const H n = const.

1. ITepecuem xapaxmepucmux npu USMEHEHUL YUCLa 060POMO8 00HOZ0
u Mozo e senmunsmopa. B 3ToM ciyyae oCTaioTesl OHHAKOBBIMH BCE
TeOMETPHYECKHE PA3MEPBI BEHTHIISITOPA, U3MEHSETCA JHIIL OKPYAKHAS
ckopoctb. Ecin pexxum paborh! He uaMensiercst, 70 6arofiapsi reoMeTpH-
uecKoMy NoJ06HI0 TPEyTONBHMKOB CKOPOCTel CKOPOCTh BXOJ2 ¥, M3Me-
HAETCS B TOH K€ CTCIEHM, YTO ¥ OKPYIKHAS CKOPOCTh, a TakK KaK

2
L=w,, “‘Zﬂx 3600, (6.34)
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MONYYHM
w "DSX-BGOO
_-I'.__ X 4 _ Wy _u_:tDn-GO (6.35)
— 2 — —_—— i —— -
Ly wﬂx1nDBx_3600 Wy, 4 wDny-60
HJIH
L_n
Ly n

ITockonbKy MPpH OJHOM H TOM K€ PeXXHME Yy = COnst, TO IPH Heus-
MEHHOH NJIOTHOCTH BO3YXa (p = const) OTHOMIEHNE Pa3BHBAEMOIO BeH-
THIATOPOM JABJICHHS IPH M3MEHCHHH 4nciia 060poToB ¢ 1 Ha n, Gyner
pPaBHo

2 2
P _pyuy [ u " _(2Dn-60 n. (6.36)

P pyul |w ) |nDny-60 L

Tak Kak npH HEM3MEHHOM PeXHME 1 = CONst, TO OTHONIEHHE MONIHO-
CTEH COCTaBUT

LP 5
N _102.3600n_LP (n Y. (6.37)
Ny LB LA (m
102.3600 n

Ha puc. 6.19 uzobpaskena xapaKTepuCTHKA BEHTUIISITOPA, IIEPECYH-
TaHHAsd B CBA3H C H3MEHEHHeM YHCTa 060poToB.

2. Ilepecuem xapaxmepucmux 013 senmuasmopoe 0dnott cepuu. B atom
cyvae YMco 060pOTOB M MUIOTHOCTD BO3JYXa OCTAIOTCS NOCTOSTHHBIMH.
I'eomeTpHyecKkHe pasMeph XOTS M H3MEHSIOTCS, HO COXPaHAIoTCs nonob-
HBIMH ( MX H3MEHEHHSI IPOHCXOAT NPOIIOPLIHOHANLHO). EcTecTBEHHO, YTO
OKPYKHBIE€ CKODOCTH TP 9TOM HU3MEHSOTCS B TOIl e 1ponopuuu

% Dn
TOCKONBRY ==~ | Tak kak peskuM paGOTEI BEHTUIITOPOB He HaMe-

HAETCS], TO HOBBIE TPEYTOJLHUKH CKOPOCTEH TTOAOOHAI CTAapbIM, @ IOITOMY
CKOPOCTE BXOHa M3MEHSIETCA TaK )K€, KAaK M OKPYXHasi ckopocTb. Cleno-
BAaTEJIBHO,

D_n_wy (6.38)
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OTciona MOXHO MOMYYHTE TAKOE OTHONIEHHE PaCXOI0B:

2

n
w 3600 3
}?= ™4 — {_QJ . (6.39)
1 n Df i
w3600

ITpu HeuaMeHHOM pekuMe Y =const, TO3TOMY OTHOIIEHHE JJABJIEHUH

COCTaBHT
2 2
P_povy (u]_ (D] (6.40)
B opyul \w ) | Dy

Tak kak B YKa3aHHBIX YCJIOBHSX M = const, TO OTHOIIEHHE MOIIHOCTEH
OKaXeTCsa paBHbIM

LP 5
£=M0£1=££:[2] . (6.41)
102-3600

Puc. 6.19. XapakrepucTuka 1eHTPoOEKHOTO BEHTUIATOPA, NOCTPOEHHAs
MyTeM TepecyeTa NPH H3MEHEHUH YMcIa 0G0POTOB
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Ha prc. 6.20 npencrannena XxapakTepHCTHKA BEHTHIIATOPA, [1OCTPO-
eHHas MyTeM llepecyeTa XapaKTePHCTHKH /IPYTOTO BeHTHASATOPA TOH HKe
CEPHH.

3. Ilepecuem xapaxmepucmux 00HO020 U MOZO He SEHMUIAMOPA NPU
usmenenuy naomuocmu 8030yxa. TIpH U3MEHCHHH TIOTHOCTH RO3/IYXa
ocTaeTcs HEH3MeHHOH OKpYXHas CKOPpOCTh BEHTHIATOPA, a cye0BaTeNb-
HO (IpH OTHOM H TOM Xe PeXHME), H BCe ocTalbHbie ckopoctd. [1pomna-
BOJUTENBHOCTD BEHTHJIATOPA BHIPA’KAETCs B AHHMLaX 00beMa, TPeCTaB-
AA0MHX coDOH MPOK3BeIeHHE CKOPOCTH Ha IIOL{a/ib COOTBETCTBYIONIETO

nD?
4

cevyeHMs | HallpaMep, BXOAHOTO, TorAa L =10, -3600 §. TlosTomy

TIpH H3MEHEHHH p
il (6.42)

JlaBnenne nponopHUHOHATRHO MJI0THOCTH, KaK 3TO BMAHO U3 ypaBHe-
Hus (6.21), aHauur, :

2
P_pyu  p (6.43)

LI

Pi F’j‘-l’u2 P1

0 L

Puc. 6.20. XapaktepucTrka UeHTPOOEKHOTO BEHTHIATOPA, TOCTPOEHHAA
IyTeM NepecyeTa XapaKTEPHUCTHK APYTOro BeHTHIATOPa TOMH JKe CepHH
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Takum xe 06pa30M HN3MEHACTCA ¥ BEAHYMHA MOLITHOCTH:

P
N _3600-102n _P _p (6.44)
Ny _ﬂ__ Popy

3600-102 1

4. Hepecuem xapaxmepucmux 6eHMUNLAMOPOE NPU OOHOBPEMEHHOM U3~
MeHenuu yucra obopomos n, pasmepos D u niomnocmu 6o3dyxa p. Ha oc-
HOBZHMHM M3JTOXKEHHEIX BbIILE IPaBHJI fiepecyeTa HeTPYAHO MONYIHTD 06-
mue PopMyJIBl ANs [lepecyeTa adpoAHHAMUYECKHX XapaKTCDPHCTHK
BEHTHJISITODA NPH O/IHOBPEMEHHOM M3MEHEHUH YHCIa 060pOTOR, pa3Me-
POB M ILTOTHOCTH BO3ZYyXa:

L _n(D
- (6.45)

2
P PLONY § [ (6.46)

3

Ob6ospauuB n/n, =i, D/D, =i, p/p, =1 » TOKaXeM, 9TO 6ricTpoxoa-
HOCTb BCHTH/IAATOpA HC 3ABUCHT OT M3MEHEHHst BCEX DTUX BEJIHYMH H 0C-
TAaCTCA [IOCTOAHHOH.

Ecau 6BICTPOX0AHOCTD JaHHOIO BCHTHAATOPA B cOOTBETCTBHH ¢ {6.1)

L% n
paBHa My =C—3-,TO ObICTPOXOAHOCTS BEHTUIATOPA TOM XKe cepyH ITpH
4

p
H3MeHEeHHH 7, D ¥ p ONPEACTUTCS H3 PABCHCTBA
1/ 3/ 3
(Li3i,) Pniy L Bipiltn N (6.48)
nYl::C PQHQ "=C 3/ 3/ 3 =C :ny. .
Pipisi, A P A‘iéi/z P%
Pi p " p

P
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B 3aK/H04MCHHC OTMETHM, YTO, KaK [TOKA3AIN MCCTE/JOBAHMS, BMECTE C
yBeTUYEHHEM Pa3MepoB, YHcaa 000POTOB BCHTHAATOPOB M ILIOTHOCTH
BO3J[yXa [IPOMCXOANT HEKOTOPOe yay4llenHe paboTsl BEHTUIATODOB, 4TO
CKa3blBAETCS Ha yIYYLICHUH €T0 MOKa3aTeneil 10 cpaBHEHUIO C NOJyYeH-
HbIMH nepecueToM. [1o-BHANMOMY, 3TO 00BACHAETCS TEM, YTO BO BCEX
YIOMAHYTHIX CAy4Yasx pacTeT 4uciao Re, yTo MOMKET BHI3BAaTh YMEHbINE-
Hue k0apduLueHTa TpeHUd A, a cJIeA0BaTEIbHO, BeIMYMHBI IOTEPh LAPD
u Hy1eBo# MomHocTH N, Bee ato npusoaur k ysenuyennio KIL/A sentu-
aaropa. OHAKO aTO yBeuYeHYe CPAaBHUTETLHO HEBEIMKO, M PACHETHBIM
IIyTeM €ro OLEHHUTH HEeNb3sl.

h% HUBEPCARLHBIE XAPAKMEPUCTIUKY BEHMUNAMOPOE

Ecin A9 OAHOIO B TOro Xe BECHTUIATOPA IYTEM NIEpECHCTA I'[OCT]_)()HTb
HallOPHbIE XADAKTEPUCTUKM, OTpaskalolive 3aBUCUMOCTb aBICHUS OT pac-
XOJ1a TIPH Pa3jIMYHBbIX Yucaax 060pOTOB M, TO Toay4uM Haubosee pacnpo-
CTPaHEHHYIO M3 YHCJ/la YHUBEPCANIBHBIX XapakTepucTHK (puc. 6.21). Bepx-
i kpuast P = f (L) 06bI9HO CTponTCs st HanbOoMbIIEro YHeiia 060poToB,

1.8
}?; =950
<

ol
260 VW"” - oY
240 7 & - / N “\\‘)
2R 350
220~ ‘g:é <

o |
7 /| /i

%

NN

\
N

a4z

200 P

167 =

- _
7
s

\a\l‘\\
N

N
N
7
N

48
120
100
.14
&0 7
W 4
i)

\
K‘ﬁ?

177 ]
N
N\

0 10000 0000 Jooeo 40000 50009 60000 L, »¥or

Puc. 6.21. Yuupepcansias xapaxTepHcTHKa HeHTPo6eKHOTO BeHTHAATOpa
cpeanero nasnenus cepud BPC Ne 8 npu pasmuunmix yucaax obopoTos
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KOTODOE IPHHMMaeTcs 1ubo 1o coobpaskeHusAM TTpodHoCTH, 60 110 coob-
PaXKCHHAM JIONYCTHMOCTH cO3/laBaeMoro nrymMa. HikHue KOHII Kasnoi
kpuBoit P = f (L) otpaxatot paboTy BeHTHIATOPa 6€3 ceTH BO3AYXOBOJIOB,
KOT/la BCC CO3/1aBAaEMOe JaBJeHHe PABHO AUHAMMYECKOMY, @ TIPOUSBOH-
TCABHOCTB MaKcHmMaibHa. Kpome kpuebix P = f (L) Ha XapakTCDHCTHKY
Hanocsitest TuHMH papHEX KILJ. 3Ta tHHHM MPOBOAATCA Yepes TOYKH,
JICKANIHE HA KpHBHIX P = /(L) 1 oTBevaonue OJMHaKOBLIM 3HAYEHHIM
KI1J (n = const). Kax Mb1 yBUIMM, JaHHbIC XaPAKTEPUCTHKY BECbMa YA00-
HBI ITpY TIOABOpE BEHTUAATOPA L1 PabOTHI B 33JAHHBIX YCIOBUSX.
Brinenue Ha kaxa0ii kpyBo#i P = f (L) BpaBo ¥ BIEBO OT JYHHUH 1)
YYaCTOK, COOTBCTCTBY IO YCAOBHAM paboThl, Korma n 2 0,9 n
HO TONYYHTh 30HY, OTBCYAN-
iy Hambosee DKOHOMUYHOH
pabore BeuTHAsITOpA. BRibpar 2
13 XapaKTePUCTUK PASHBIX BEH-
TUIATOPOB 30HBI UX Hauboxnee
3KOHOMMYHOH paboThI, MOXKHO
TOCTPOMTD ELIC O/IHY Pa3HOBH/L-
HOCTb YHUBEDCANTBbHOM XapaKTe-

MAax

MOX-

max’

PHCTHKH — COBMELICHHYIO Xa-

PaKTEpHCTHKY BCHTUIATODOB “
(puc. 6.22). C noMolsio TaKOH %b
XapaKTCPHCTHKH, €CJIH 33/1aHbI b' ’
IPOU3BOSHTENBHOCTD U IOJTHOE »/M

Jasnenve (L 1 P), MO3KHO oTipe-
JIEJTUTEL HauOosiee MOAXoAALHIA
BEHTHJISITOP, a TAKOKE 3HAUEHUS
7 1 1, [IPU KOTOPBIX OH I0/DKEH

-1
™~

6 Puc. 6.22. CopMemeHHast
paboTaTh. ) XapaKTePHCTHKA HEeHTPOBEKHBIX
s BcHTHNATOPOB OAHOH BEHTH/IATOPOB

ccpu (reOMeTpHICCKH TOR00-

HbIX) MPUMCHSACTCS APYTasl Pa3HOBHUAHOCTh YHUBEPCALHBIX XapaKTe-

PHCTHMK — TaK Ha3biBaeMble 0Oe3IHYEHHbBIC XaPaKTePUCTHKH. ITH Xa-

PaKTEepUCTHKH IS TCOMETPHYECKH TO00HBIX BCHTHIIATOPOB CTPOSATCA
1

B cHCTEME KOOPAHHAT P = Wayy| Wypx ~3G00F__ | 3aTeM HaHocATCA
BhIX

T
JIMHHMHM T) = cONSt U u = const | ¥ = . ObeannyeHHas XapaKTepuc-

60

THKa cHabxkaercs TabnHuei, B KOTOPOH AT HOMEpPOB BEHTHJATOPOB
JAHHOH CepUH yKa3bIBAIOTCS 3HAYCHUST HADYXKHOIO HaMeTpa paboyero
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xoseca D v ninomaau cevenns shixoanoro oreeperus F, | (puc. 6.23).
IIpu ntonb3osanun 00e31MIEHHONR XaPaKTEPUCTUKON TIPHXOAUTCS O1T-
peAeasiTh NPOH3BOAUTCILHOCTh M YMCI0 0G0POTOB Ha OCHOBAHHH CJle-
JAVIOMHX COOTHOIIEHHH:

L=w,, -3600F,, : (6.49)
o 60u (6.50)
nD

CyuiecTByer UHOI BapHaHT 00E3MHUCHHOW XapaKTEPUCTUKH, Ha KO-
TOPOH BMECTO KDMBbIX % = coNst HaHeceHbI KpHUBbie A =n - No = const
(rze Ne — HOMED BEHTUIIATOPA JIAaHHOM cepUH), a BMecTO TabIuIbl JaHa
creiManbHas HOMOTPAMMa, TOCTpOEHHAsA B KOOpAuHaTax @, M L (puc.
6.24). TIpn Mcronb30BaHNH 3TOH XAPAKTEPHCTHKH OTIajaeT HeoOxoxu-
MOCTh IIPHMeEHATH cooTHOeHns (6.49) 1 (6.50). Yucno 0bopoTos onpe-
AENSIETCS U3 BHIPKCHUS

= 6.51
= (6.51)
)
,,75,1 l 'h? A4 ~— 9.F,
‘g_ . @ § i
33 31 AN s
K 77
B / &\7@/ Py e
/ 0 {10 asy
il 11 lale 053
1220063

7‘#¥,
oLlg

0w W W W 0 W

r
NI

Puc 6.23. Ofeanuuennas xapakTepHCTHKA LEHTPOBEKHBIX BeHTHIATOPOB
BBICOKOTO AaBleHUs
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Kpome onucaHHBX obes-
JHYCHHBIX XapaKTEePHUCTHUK
Al BCHTHJISATOPOB OHOTO
THITA MOXCT OBITh ITOCTPOCHA
TaK HasbiBaeMas Oespasmep-
HAsl XaPAKTCDUCTUKA, PEKO-
merayemaa FOCT 5976-90.
JTa XapaKTEPUCTUKA CTPOUT-
cst B Ge3pa3MepHOil cucTeme
KOOP/IMHAT [PH NOCTOSAHHOM
yucae obopotos. B kauectse
Ge3pasMepHbIX TapaMETPOR
1 KoahdHUHEHTOR BBIOMpPa-
10TCST:

K03(hpHUMEHT IPOH3BOAH-
TCABHOCTH

E= L y
u? -3600

n D?
4
K03 bHUMEHT 1aBIeHHs

s
pu3

(Kak BUAMM, E) =y);
K03(pPHUHEHT MOITHOCTH
s N
N= et
nd 3
4 @

Puc. 6.24. ObeannyeHHan
XapaKTepHCTHKA BeHTHIAATOPOB
C HOMOTPaMMO#:

P, - 3anaHHoe napieHWe BeHTHIATODA;
L, - sapaHHas npoM3BOANTENLHOCTD
BEHTHIATOPA; A, — XAPaKTEPHCTHKA,

NOJy4eHHas MO 3afiaiHeM Py un ;
Ne — HoMED BEHTHJIATODA, MOJYIeHHbEH
€ MOMOLUBI0 TpadMyecKoro NOCTPOEHHA
MO 33 AHHEIM P‘h L1. n

[Tyrem ymHOXcHUS Ge3pa3MCPHBIX TaDAMCTDOB Ha MHOMHTCIH, B
KOTOpble BXOJASAT pasMepsl BeHTUAssTopa D u uncao ero 060poTOB

nDn

“2= 760 |y MOXKHO IOy TMTh MHAMBHAYAJIbHBIC XaPAKTCPUCTHKH BEH-

TUIATOPOB AaHHOIO THIIA.

Bce onucanubie obesnuyeHHble XapaKTEPUCTHKY YCTYIAOT B Ha-
TAAAHOCTY YHUBEDCAJbHBM XapaKTEPUCTHKAM BeHTHIATOPOB, IOCT-
POEHHBIM B 0OBIYHOM CHCTEME KOODJAMHAT IPH Pa3THYHbIX YHCIax 060~

POTOB.
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§ 6.6. PafoTa BEHTWIATOPa B CETH BO3AYX0BOAOB

Imopot dasneruil 8 8030yx0800ax

PassuBaemoe BEHTHIATOPOM JAaBJEHUE pACXOAYCTCA IPHU JIBHXKEHHH BO3-
AyXa B TIPMCOCTUHEHHOH K BEHTHJISNTODY ceTH Bo3AyXoBonos. CymMap-
Hbie OTEPH JaBjeHud B ceTH (CM. IJ1. 5, I pacyeTe BO3LYXOBOJOB 3TH
notepu 06bMHO obo3HavaTes H) npeacrasasior coboii MoTepyu fasie-
HMA BO BCachiBaloulelt P 1 HarHeraTenbHoit P THMHHAX; KPOME TOTO, B
BEJHYHHY CYMMapHBIX ITOTePb BXOAUT UMCIOMAsICA PasHOCTE JAaBJCHHH
B MecTax 3a6opa u seibpoca Bosayxa (Ah):

P=P +P_ +Ah. (6.52)

Har

B PIlilr BKJIIOYAETCA Y TO JIaBeHNe, KOTOPoe HeoOX0ANMO CO3aBaTh, 4TO-
6b1 BO3AYX BEIXO/IMJ H3 CETH ¢ OTIpeACACHHOM CKOPOCTbI0, PAasHOCTD IaBJie-
uuit Ak > 0, ec/v saBJieHue BO3/IyXa B MECTe €70 BBIITYCKA TIPEBBIIIAeT [aB-
JeHHE Y BO3AyX03a00pa, 1 Ak < ) — 11pH 0OPATHOM COOTHONIEHUH.

Ilepsblit coyyaii xapakTepeH Jis YCJAOBHH, KOI/Ja B COOPYXKEeHHH HMe-
eTCS TIOANOP, 3aTPYAHIONHIM paboTy BenTHAsSTOpA. Bropoit ciyvait Ha-
6110aeTCst 0OBIYHO TIPH HATMYUH €CTECTBEHHOH TATH, TOMOTAIOIEH pa-
GoTe BCHTHAATOpPA.

Mo HO TIOCTPOHUTE 3MIOPY pacHpefelcHUA AABJIEHUS B CETH BO3AY-
X0BOJOB 47151 HCCKOJIBKHMX XapdKTCPHBIX CJIy‘laEB.

a) BeacriBaoniast ¥ HarHeTaTe IbHASA JIMHHH BO3/IyXOBO/A TOCTOSIHHOTO
AHMAMeTPa; BO3AYXOBOJ HE HMeeT pasBeTBIIEHHI U MOBOPoTOR (puc. 6.25).

B aTOM cliydae naplieHHe, CO34aBaeMOe BeHTUIIATOPOM, PACXOAYET-
Cs Ha MpeoJioNieHHe cOMPOTUBJICHHI TPpeHus. ByaeM oTkIanbBaTh AaB-
JICHHs, TPERBITIAIIHE aTMOChEPHBIE, BBEPX OT HYJIEBOI IMHHH, 2 aB-
Jienus, MeHblle atMocdepHoro (paspeXeHHs ), BHu3. OTpuLaTeIbHEIMH
M()I'yT 6[)]'1']:\ MOJIHBIC U CTATHYCCKHUC /IABJICHHA BO B(',aCbIBalOI.IJ,Bﬁ JIMHHH
BO3AYx0BOAa. [JuHaMMUECKHe AaBIEHMs BCerla nonoxurenbusl. He-
TPYAHO BHAETB, YTO M0 abCONITHON BEJMUHHE BO BCACHIBAKWIICH Ju-
muu P> P takkaky P _u P _obparubie 3Haku (P =-P +P ),
a B HarHeTateAbHoi P> P, Tak KaK 3HaKH Y CTATHYCCKOTO M [IMHA-
MWYECKOTO /IaBNeHUs O/iuHaKkopel (P =P _+ P ).

Bo BecacbiBatoneM ceyeHn# Bo3yxoBoja 71— 7 ToAHOE AaBieHue CKIa-
JABIBACTCST U3 AMHAMHMECKOTO AABICHHUS, KOTOPOE [TOIMKUTCIBHO U paB-
HO pw?/2, ¥ CTATUYECKOTO jlaBieHus (OTPHLATEABRHOTO), HEOOXOAMMOLID
A HPEOAOJIEHHH C()HpOTHBIIEHP[ﬂ BXO/J4d.

Inst cmyyas, usobpaskeHHOTO Ha puc. 6.25, koadduipent MecTHoro
CONIPOTHBJIEHHS BXOJd € = 1, U MMO3ITOMY MMOJIHOE AaBJIEHUC OKA3bIBACT-
Cs paBHBIM HY10. B BbIXOAHOM ceueHHM BO3AYX0BOAa 2—2 AnHaMHYe-
CKOC JlaBJIeHHe UCNOAb3YETCA AN NPEOA0JCHHA CONPOTHBICHUS Bbl-
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X0/, ¥ [T03TOMY TIOJHOC AZBJCHHUE PABHO AHHAMHYECKOMY, 4 CTaTHYEC-
KOe mapjcHHe paBHO HyJl0. B cevenuun (-0 MokasaHo 1ronHoe JaBie-
HHe, pa3BUBaeMoe BeHTHIATOpoM. OHO CKTabIBaeTCA U3 J1aBJeHUs BO
BCACHIBAIOUIEM OTBEPCTHH (3TO JaBJIEHHC DABHO IIOTEPAM JaBlIeHH Ha
BCACHIBAIOIIEH NTHHKHY) ¥ AaBJeHHA B HarHETATeABHOM OTBCPCTHH, KO-
TOpOE PacXOAyeTcsT Ha NPEoAoJIeHHE COPOTHBAEHUI B HaTHETaTe IbHOM
muuun. Ha puc. 6.25, @ usoOpaxeHbl 3Mopbl AaBJeHUH B HPEATIONOKE-
HHH, 4TO B MccTe 3a00pa #1 BEIOpOCca Ro3/yXa AaBleHUA ofMHaxoBhl. Ha

a)

4 4
f [A *_’l
1
~ > ﬁ
} \)_) 2
g

)

|- 2 -ah—ei

§)

—Ftah—-

Puc. 6.25. Jmiopsl JaBieHni B BO31YX0BO/IE IOCTOSHHOIO CeYeHus.
a-Ah=0;6-Ah<0:86—AR>0
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puc. 6.25, 6 1peAcTaBIeHa FMIOPA AABACHHH A TOTO XK€ BO3AYXOBOAa,
HO IIpH ycaoBuM, koraa Ak < 0 (umeeTca ecrecTBetitas Tara). [Ipu atoM
norpebHoe JaBAeHHe BEHTUIATOPA OKa3bIBa€TCS MEHBIIC HA BEIHIHHY
Ah. Ha puc. 6.25, 6 u3o0paxkeHa amopa JaenaeHuii B BO3AYX0OBOJE, KOT/a
ecTb moAnop (Ak > 0). B aToM cyuae BEHTHAATOP A0/DKEH Pa3BUBATh
noNnHoe AapaeHue P + Ah.

6) Ilnomany nomepedHOro CeYeHHsT BO3AYXOBOAA MEPEMEHHbI; HMe-
10TCsl BHE3AIHbIE H [11aBHbIE CYXKEHHUS ¥ pacumpenus (puc. 6.26).

IIpaBHsia TOCTPOEHHS 3TOH IMMOPHI OCTAIOTCS TEMH Xe, YTO U B Ipe-
AbiaymeM cayqae. Cnepyer muiib o6paTuTh BHUMaHHE Ha BO3MOXKHOCTD
IIOSIBJIEHHST OTPULIATEIbHBIX CTATHIECKHUX JaBACHUIN Ha HarHeTaTebHO
JIMHUH BO3AYyx0BoAa. Takue AaBAeHUs MOTYT BO3HUKHYTb B MECTaX 3Ha-
YHTENBHOTO CYXKEHHS BO3AYX0BOMa (B KOH(Y30pax), Tak Kak AMHAMH-
YyecKoe JaBJICHUE B ATOM MECTE DE3KO BO3PACTaeT, a BeMM4MHa o0uero
[ABJICHUSA B Pe3YJIbTATE NMPeoJ0eHHs COTPOTABIEHHS YMeHbIIAETCS He
TaK CHJILHO.

B) BoanyxoBon #iMeeT pa3BCTRICHMS.

Puc. 6.26. Juiopa AaBneHuid B BO3JyX0Bo/e NePeMEHHOTO cedeHMs
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Puc. 6.27. Jniopa aaBreHH B Pa3BeTBIEHHOM BO3LyX0OBOIe

Smopa B 3ToM ciayyac npuobperaer Buj, usobpaxkeHublii Ha puc. 6.27.
B pasBeTBreHusaX BO3AYXOBOMA JaBJCHHE HIH DPA3pPEXEHUC IIPEACTaB-
aser coboii JaBJeHME B Y3JI0BOH TOYKE.

Hanoxenue XAPAKmePUCMUKU CEMU HA XapaKmepucmuxy
GEHMUAAMOPQ

AHanus u3y4YeHHBIX B MPEAbIAYILEM Maparpadye XapaKTepucTHK BEHTH-
JIITOPOB HO3BOJISIET 3AKAIOYUTD, YTO OJMH ¥ TOT )K€ BEHTHIIATOP NPH Of1-
HOM M TOM 3K€ 9icie 000POTOB MOXET MMETh CaMble Pa3/IHYHbIE TPON3-
BOAMTENBHOCTH H DA3BMBATh PA3NUYHBIE JJABTCHHS.

Bemunnb NpOH3BOANTEIBHOCTH BEHTHISITOPA M PA3BMBAEMbIE UM /IAB-
JIEHHSI 3aBHCAT OT TOI'O, HA KAKYIO CETb PaBoTaeT AaHHbIH BEHTUIATOP.

Kax me1 Bugenn (§ 5.6), 32aBHCHMOCTD, CBA3HIBAIONTAA 3aTPATh] JABJIC-
HHSI Ha IPEOA0JEHHE COIPOTHRICHUI CETH BO3NYXOBOJOB C PACXOIOM
[IEpEMEIIAEMOTO BO31yXa, PCACTaB/IAET coboil XapaKTEpUCTHKY CCTH,
JLnst 06BIMHBIX CAYYaeB IDAKTHKM XapaKTePHCTHUKA CETH ABSIETCH KBaj-
patuyHoil mapabonoit. OHa MOXKET NepeceKkaTh HaYall0 KOOPAMHAT (€CaH
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Puc. 6.28. Hanoxenue xapakTepucTuku
CeTH HA XaDaKTepHCTHKY BeHTHIATOPA:
1 - XapaKTepHCTHKA BEHTHIATOPA;

2 ~ XapakTepHCTHKA CeTH BO3IYXOBOJOB;
PT — pabouas Touka

~

g L

Puc. 6.29. Haxoxaenne napamMerpos
BEHTHJISITOPA TIPH €ro paboTe B CETH:

1 — nasnenne penTHAATOpA; 2 — KIIJ
BEHTHJIATOPA; 3 — MOMHOCTD BEHTHJIATOPA

350

AaBleHASA BO3AYXA B MECTax
3a6opa ¥ BHIGPOCA OJHHAKO-
Bbl) U MOXET HE IEPEXOANTH
yepes Hero (ecny 3TH JaBie-
HUS HE PABHBIL).

BaxkHO OTMETHTDb, 4TO Xa-
PAKTEPHCTHKA CETH CTPOUTCS B
TOH K€ CHCTEME KOODJMHAT,
4TO ¥ BaKHeiNIas (HanopHas)
XapaKTE€PUCTUKA BEHTHISATOPA.

Ecnu Ha HanopHyio xapak-
TEPUCTHUKY BEHTUISTOPA HAIO-
KUTH XaPaKTEPHCTHKY CCTH,
[TOCTPOEHHYI0 B TEX Ke KOOP-
JMHATAX H B TOM ¢ Maciitale,
NONYYUTCS TOUKA Nepeceye-
HHSI, KOTOPAA M OTEPE/IC/TUT Ta-
paMeTpsl paboThl BEHTUISTOPA
B YCJOBUSX JIAaHHOH ceTH. JTa
TOYKA HOCHT HasBaHHe paboueti
Touky (pHc. 6.28). Umes nom-
HYI0 XaPaKTCPUCTHKY BEHTH-
JAATOpa, Mo pabouelt Touke
MOXCHO HA#TH BCE MAPAMCTPBI
BCHTH/IITOPA ITpu paboTe Ha
NaHHY10 ceTh (puc. 6.29).

B cayuae npoexruposanus
CUCTCM BEHTHIALMY U KOHAH-
UMOHUPOBAHUS BO3AYXa pabo-
YYI0 TOYKY leJecoobpasHo
HCIOJIb30BATh AN PELICHUS
00paTHO# 32724y, CBA3AHHOMN
¢ BoibopoM HeobxoaMMoOro
BeHTHAATOPA. /s Bebopa
BEHTHUIATOPA JTyYlle BCErO
NMPHMEHATh YHHBCPCATIBHYIO
XapaKTEPHCTHKY, NOCTPOEH-
HYI0 A PasANYHBIX 9HCeN
060poTOB.

3Had U3 NpeALIIYLIMX pac-
4YCTOB pacXo/l Bosayxa L u He-
00X0A1MOE JaBJieHHe BEHTH-
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sATopa P, HaxoauM Ha XapaKTePHUCTHKE BEHTHJISITOPA TOYKY € JTAHHBIMU
KOODZIMHATaMH, YTO [TO3BOJSIET OMpe/eNATh Yhcao obopotos paboyero
KoJIeca BEHTHIATOPA U K03 duiMeHT nosesHoro peificteus. Eciu To4ka
¢ KoopauHataMu L u P monagaet Meskay AByMsi nuauaMu P = f (L), mo-
CTPOEHHBIMH IPH YHcIax 060pOTOB, 0603HAYEHHBIX HA XapaKTePUCTHKE,
HCTHHHOE YHCJI0 000POTOB HaXOAHTCA MHTEPIOAANHed. JTO Ke OTHO-
CHTCA H K OfipeeJleHHI0 HCTHHHOro 3Havenns KITT.

Ipu BbIGOpE BEHTHIATOPA CJIENYET CTPEMHTBCS K TOMY, 4T0obbI pabo-
4asi TOUKa MOMAjAIA Ha JTIMHHUIO 1) WIK OIM3KYI0 K Hell (He Aajiblue YeM
0,97, ). KpoMe Toro, HeobHx01MMO OPHEHTHPOBATBCS Ha TaKHe YMCIa 000-
poTOB ero pabo4ero Koseca, KOTOpble O3BOIMIM OBl OCYIECTBHTh HaM-
Gonee HamekKHOR, TIPOCTOE ¥ HIKOHOMUYHOE COEJHHEHHE BeHTHIATOPA W
anexTpojipurartes. TakoBuIM OyaeT coelMHEHHE HA OTHOM Ba/ly HJIH OCH.
IMockoAbKy /715 TPUBOJIA BEHTHUIATOPA UCTONL3YIOTCA ACUHXDOHHEIE
3MEKTPOABHraTeN M TPeX({a3Horo TOKA C KOPOTKO3AMKHYTBIM POTOPOM,
COOTBETCTBYIONIMMH Yucaamu oboporos asmaworca: 480, 570, 720, 960,
1440 u 2890 o6/ Mmun.

Ha puc. 6.30 penTiasTop BRIOpaH COIVIACHO H3J0KEHHBIM 3[€Ch CO-
obpaxenunaM. [Tonoxenue paboyeil TOUKH, TOKA3aHHOE HA HTOM DPHCYH-
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Puc. 6.30. Bolbop BEHTHAATOPA C TIOMOIIBIO YHUBEPCATbHON XapaKTePHCTHKH:
PT - pafoyas Touka; L — pacyeTHsIil pacxof Bo3gyxa; P — pac4eTHOe AaBjieHue
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Ke, OTBeYaeT NMPOeKTHOMY. MOTyT BCTPeTHTBCH CyyaH, KOTAA AeHCTBH-
TeanHasA paboyas TouKa He COBIALAET € IIPOEKTHOI.

OcTanoBUMCA Ha BO3MOMKHEIX U3MEHEHHUSIX B MeCTOIOJIOMKEHHH Jeii-
CTBUTEJIbHOM paboyeil TOYKH 110 CPaBHEHHIO ¢ TIPOCKTHOI, a TaKke pac-
CMOTPUM HeKOTOpbie NTPaKTHYeCKH BasKHple CJAydYaH, KOT/la aHajlu3 Mec-
TONIOJIOKEHUA NeficTBUTeNbHOM pabodeii TouKyM NO3BOJISET BCKPHIBATD
OUIMOKH, AOTYUIeHHbIE IPH IPOEKTHPOBAHUH M MOHTA)KE BEHTHIIALIMOH-
HbIX YCTaHOBOK. JTOT e aHaJIU3 [03BoJsieT OOHapyXHUBaTh jJedexTbl
3aBOJICKOTO M3TOTOBJICHHSI BEHTH/ISITOPOB.

1-i cayyaii. B peaynbTaTe pacyera ceT BO3AYXOBOIOB ONPE/EICHBI
noTpebHEIe IIPOH3BOMTENBHOCTE M MIOJIHOE laB/leHye BeHTH sTopa L
P,. CorracHO 3TUM JaHHBIM BEIGPAH BeHTHISTOP Y HaiiieHa paboyast Tod-
Ka 1 (puc. 6.31). U3aBecTHo, 4TO ceTh paboTaeT B yCJAOBHAX, KOTIA HET
TIOATIOPA M ecTecTBeHHOM Tsaru (A = 0).

IIpy uClBITAHHAX BEHTHIATOPA OKA3AIOCH, YTO €T0 TPOU3BOANTEND-
HOCTh ¥ JIaBJieHHe cocTapmsiior Ly P,, 4eMy coOTBeTCTByeT pabouast Tou-
Kka 2. TpebyeTcs onpeaeanTs TPUYMHY [0y 4HBLIErocs CMeleHus pabo-
1eH TOUKH.

[Ipexpge BceTo creayeT cka-
3aTh, YTO 3TO HE MOTJIO [IPOHU30H-
TH U3-3a IGCTABKY HEKAYECTBEH-
HOI'o BEHTHJIATOpPA, TaK Kak obe
pabouyie TOYKH JIeXKAaT HA HAMop-
HOM XapaK TEPUCTHKE BEHTHJIHTO-
pa TpH IaHHOM 4McJe 000POTOB.

IpoBenas yepes Touku 7 u 2
JWHHUU XApaKTEePHUCTHK CETH,
npencrabisioiine coboit kpajpa-
THYHbIE Napabobl, yOexgaeMcs,
4TO 1eHiCTBATEIBHAS XAPAKTEPHUC-
THKa, 10 CPaBHEHUIQ € TIPOEKTHOH,
6yner bonee KpyToit. ITO u3Me-
HEHHE MOMET SABUTHCA CIEACTBH-
€M OTKJIIOUEHHsI YACTH OTBETBJIE-
HHHA B CETH HJIH YaCTHYHOTO
3AKPBITHS T€X PEryJIMPOBOYHEIX
3aJBHXeEK, KOTOPBIE AOJIKHBI
6w1m GBITH OTKpbITHE. U TO 1 ApY-

roe JieTko ycrpanumo. OTMeTny,
1 - npoekTHas pabouyad ToYKa; "
2 - peferpuTenbHas pabovas Touka; 4TO nepeMenierme paboyeit TouKH
@ — 1IPOEKTHAA XAPAKTEPUCTUKA CETH; U3 MOJIOAKEHUA T B noJIOKeHHe 2 1
G- nedcTBUTeNbHAs XapaKTepHCTHKA CETH COOTBe’TCTByIDI[IBe H3MeHeHHe Xa-

Puc. 6.31. Tlepsslit BoaMoxHELH cTyvait
HECOOTBETCTBHS MeCTOTIONOMKEHHS]
TIPOEKTHOM M JICHCTBUTEBHOI pabounx
TOYECK:
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PAKTEPHCTHKM CETH BO3[YXOBOJOB HA3BIBAETCS APOCCETMPOBAHHMEM CETH.
JlocTHraercs: 0HO, KaK Mbl BUAIENH, YACTHYHBIM 3aKPhITHEM PETy/IMPOBOY-
HEIX 32]BHXKEK.

I[Ipu npousBoacTBe APOCCETHPOBAHKS MOITHOCTD, OTpebIsieMas neH-
TPOOEXHBIMH BEHTHASTOPAMH, yMeHbIIaeTcsi. [IpH IOHOM 3aKPHITHH
3aJBUXKH Y BEHTHIATOPA BeJHYHHA moTpebaseMoil MonrHocTd Oyaer
MUHHMAJBHOH.

Orcioaa cneayet BayKHOE PABHIIO IKCTLTYATAI[HH IIEHTPOOe KHEIX BEH-
THJISITOPOB: HX TYCK HE0OX0AMMO TPOU3BOAHTD [IPH 3aKPHITOH 3a/(BHKKE.
ITO NPABUIIO HE BCErZa Jerko BLRIIOJHUTDL {HANDHMED, B ABTOMATH3HDO-
BAHHBIX CHCTEMaX ¥ MPH AMCTAHIIMOHHOM YIIPABJIeHHH BEHTarperaTamu).
B Takmky cnyyasi cegyeT npoBepHTh, JOCTATOYHA JIB MOIIHOCTh YCTa-
HOBJICHHOTO 3JIEKTPO/IBUTATEIA ¢ YYETOM BO3HMKAOMEH TIeperpy3KH.

KpoMme paccMoTpeHHOH NIpHMYKHBL HECOOTBETCTBUS IIPOEKTY I0JI0-
KeHWA AeHCTBHTEeNRHOR pabovell TOYKH, CYIIECTBYET eme ogHa. Mo-
#eT OKa3aThCH, UTO PAaCCMATPHBaeMOe u3MeHeH e XapaKTepUCTUKH CeTH
BO3/lyXOBOJIOB M CMellleHHe B CBSA3H ¢ 3TUM paboueil TOYKH MTPOH3ONLUTO
¥3-32 HeKa4eCTBEHHOIO MOHTaXa CHCTeMsl. B 4acTHOCTH, B pe3yibrare
HH3KOr0 KauyecTBa BRITTOJHEeHHS (DACOHHBIX YACTel, MeCT COeIMHEHHS BO3-
AYX0BOAOB ¢ 000pYIOBAHHMEM,
dnanueBBIX coeguHEeHUit, OT-

AENbHBIX 3BEHBEB W T. J. MOTYT i a

Pe3KO BO3DACTH MOTEPH AaBJie- s

HMA B CETH, YTO H IpHBEAET K U3~
MEHEHHIO XapaKTepHUCTHKH CeTH

M cMemenrio pabouelt TOUKH.  _ ~
YcTpanuTs 3Ty NpUYMHY ropas- i/ C
A0 TpyAHee, TaK Kak JUisl 9TOFO M

norpedyercst AEMOHTAX OTAeNb- -
HBIX YYaCTKOB CeTH BO3JyXO0BO- an
JIOB. >

2-ii cayyaii. JeiicTBruTenHAA
W TIpoeKTHast pabodre TOYKH Kak L
Bl TOMEHATUCH MECTAMH TTO CPaB- “L,
Henuio ¢ 1-M cyyaeM (puc. 6.32). )
Kax u B 1-M coiyuae, obe paboune Puc. 6.32. Bropoii Bo3sMOxHbII Cyqait
TOYKH TPUHA/IEKAT OHOM Ha- HECOOTBETCTBHS MECTONONIOKEHHS

e [IDOEKTHOH U JeHCTBUTeNbHOI paboyux

nophoii xapaktepuctuke. Iloaro- ToueK:
My paccMaTpHBaeMoe HeCOOTBeT- o R OISR RE
CIpNE .He”MO)KET OBITH BHI3BAHO 2 — pe#icTBuTE/bHASA PaboYan TOUKA;
MOCTAaBKOW HEKa4eCTBEHHOI'O BEH- a — NpOeKTHAdA XapaKTEPHCTHUKA CeTH;
TIIATOPA. Kak BUIUM, HeUCTBH- & — MeHCTBHTENBHAA XaPAKTEPHUCTHKA CETH

-t
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TeJbHadA [IPOU3BOAUTEIbHOCTh BEHTHIIATOPA OKa3bIBAETCH 60.715]].[8 rlpo-
exTHOH (L, > L)), neficTBUTEIbHAA XaDAKTEPUCTHKA CETH BO3YX0BO/I0B
GoJiee TIOJIOTOiA, 4eM TIPOEKTHAA, ITO M IPHBOAUT K cMenieHHIo paboyeii
TOUKH.

[IprurHOM TAKOr0 H3MEHEHHS XapaKTEPHCTHKH CeTH Yalle BCero AB-
JISIETCS HE/IOCTATOY HAsl FepPMETHYHOCTh BeHTHIA[HOHHO#H ceTH. Hannaue
HeIJIOTHOCTeH B CeTH BO3IYXOBOJOB PAaBHOIEHHO HEOTKIIOUMEHHBIM OT-
peTBaeHusM. UeM GOJIbIle TAKHX HEMOTHOCTEN B CETH, TeM GoJee 1osio-
ra ee xapakrepuctuka. Yrobel yOeanThesl B TOM, UTO IPHYMHA PaccMaT-
pHBaeMoro cMeiienust paboyeil TOYKH 3aKII04AETCS B HETepPMeTHYHOCTH
CETH, ClIeaAYeT CPaBHHTE IIDOM3BOAHMTEJABHOCTh BEHTHJAATOPA L, onpeae-
JIEHHYIO 110 Pe3YIbTATaM 3aMEPOB B HEMIOCPE/CTBEHHOMN GIU30CTH OT BeH-

n

THJIATOPA, C CyMMAapHBIM PacXoOM BO3IyXa zLi, NOCTYNAKIIMUM B 06-
1

CIy)XHBaeMble TOMeneHHs (A1 BRITSIKHON CHCTEeMBI yAalAEeMbIM H3

n
noMeuleHuit). B ciydae HerepMeTHYHOCTH L > ZL"
1

EcTecTBEeHHO, 4TO HETePMETHYHOCTD AOJDKHA ObITh yCTpaHeHa, 1oce
yero AefCTBUTENbHAS XaPAKTEPHCTHKA ceTH Oy/IeT COOTBETCTBOBATD IIpo-
eKTHOH.

Heobxoaumo oTMeTuTh, 9TO NpH paboTe BEHTHISITOPA B YCAOBMSIX,
onpegeNsieMpIXx pabodel TOUKOH 2, eHTPOOeXHBIH BEHTHIISITOP Pacxo-
AyeT 3HAYUTENBHO HOIBIIYI0 MOMHOCTD, & 3TO MOXKET [IPUBECTH K Tepe-
rPY3KaM 3J1eKTPOJIBUTATENS.

CymiectByeT ¥ BTOpasi NPHYMHA PACCMATPHBAEMOTO H3MEHEHHs Xa-
paxTepHCTHKH ceTH. OHa 3aKITI04aeTCsi B TOM, YTO TIPH IPOEKTHPOBAHUH
BEHTHMJIIIIMOHHBIX CeTell MHOrHe COTIPOTUBJIEHHS] PACCYHTHIBAIOTCSA ¢ 3a-
BEIIIEHHEM, JTO MOXHO 00BACHHTD XKeTaHHeM MMeTh HEKOTODBIH 3amac,
YcTpaHHTE CO3aBIIeecs] PACXMKAEHHE MeXY AeHCTBHTENBHON W Ipo-
€KTHOH XapaKTepHCTUKaMU J0cTaToqHo npocTo. JL1s 3Toro Hano BeIno-
HHTh IPOCCETUPOBAHHE W PUBECTH AEHCTBHTENBHYIO pabouyio TOUKY 2
B €€ TIPOeKTHOe oyioXkeHHe 7.

3-it cayuqaii. PacueroM ceTH BO3yXOBOJIOB OTIpeAeNeHH moTpeOHke
IIPOU3BOMTEIHHOCT M TI0JIHOE /IaBsieHre BeHTHIsTopa L, u P, B cooT-
BETCTBUH C YeM BbIOPaH BEHTHJIATOP, KOTOPBIH 110 AAHHBIM KaTaJ0ra uMe-
€T HANOPHYIO XapaKTEPUCTHKY NP NPOEKTHOM 4Kci1e 000POTOB 7 =7, ,
npoxonsimry yepe3 touxy 7 (L, P)).

Bo BpeMsi MCTIBITAHMIT BEHTHISTOPA OKA3a/I0Ch, YTO €r0 IPOH3BOIU-
TeJJbHOCTD H laBNieHue cocTaBnaior L, u P, yeMy oTBedaer pabodas TO4Ka
2 (puc. 6.33). I1poBens yepes Touku 7 u 2 KBaAPaTHYHYIO napaboury, yoesx-
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naeMcst, 9T0 00e TOUKHM JIEXAT Ha OIHOW XapaKTepHCTHUKE CeTH BO3LYXOBO-
0B, JTO 3HAYHT, 4TO B JAHHOM CJIy4ae IIPHYMa HECOOTBETCTBHS! He CBsI-
3aHa ¢ PacYeTOM HMJIM MOHTAXKOM CeTH. B To JKe BpeMsi MBI BUAMM, 410 TOY-
Ka 2 He JIEXUT HA HANOPHOI XADAKTEPUCTHKE BeHTHIISITOPa IPH 72 =71, .

Ecau npoBepka (¢ MOMOIIBIO TAXOMETpa) TOKaXeET, 4T0 YHCA0 000pOo-
TOB pafoyero Kosieca BEHTHISATOPA COOTBETCTBYET NPOEKTHOMY, 5T0 Hy-
JleT 03HAYATh, YTO IefiCTBUTEIbHANA XaPAKTEPHCTHKA BeHTHIISATOPA He CO-
OTBETCTBYET MacTOPTHOH (YKa3aHHOI B Karajiore),

TakuM 06pa3oM, B 3TOM CJIy4ae IPHYHHA HECOBNAEHHs AeHCTBUTEb-
HOM ¥ TpOeKTHOH paboYHX TOYEK 3AKJIINIAETCS B HeKayeCTBEHHOM H3r0-
TOBJIEHWH Ha 3aBOje JAHHOTO BEHTUJIATOPA.

HeobxoauMo yKasaTh, 4To, COTJIACHO HecefoBanuaM B. J1. Jmurpu-
€Ba, NACIIOPTHAN XapAKTEPUCTHKA BEHTUJIATOPA TIPETEPIEBaeT H3MeHe-
HUs, eCi BOJM3U BCACHIBAIONIET0 OTBEPCTHUS YCTAHOBIIEHB! (PacOHHBIE
YacTH.

Ipu ycTanoBKe OTBOAA B HENIOCPEACTBEHHOI OJIHM30CTH OT BCAChIBa-
10IETO OTBEPCTHA BEHTUJISATOPA HMEET MECTO CHUMKEHHE TIPOHU3BO/IMTE b~
HocTH. CHyKeHUe 3HauuTe bHee 11 Gosiee KPYThIX OTBOJOB U /ISl pe-
JKUMOB, OTJIHYAIUXCA OT
ONTHMAMBHOTO B CTODOHY
GoapIiei NPOU3BOAUTEBHOC- p|
TH. [Ipn cTecHeHHBIX yCIOBH- a
SIX IIPMCOEHHEHUs] BEHTHJIS-
TOpa K CeTH BO3JAYXOBOJOB,

KOTZia HEBO3MOXHO BBIAEP- T
XAaTh AJHHY NPAMOTO yIacTKa —— N -
nepes BCACHIBAOIIMM OTBEp- — AN

ra

cTHeM He meree 6d, caenyer
PEKOMEH/IOBATE YCTAHOBKY g
HAaMpaBJSIONIMX ANIapaTos, an %
TTpu HaTMYHH HATTPABJISIONIE-
ro aifiapaTa MOXHO MOJB30-
BaThCs MACIIOPTHOH XapaKTe- 7
PHCTHKOH BeHTHJIATOPA.
KpoMe aTux Tpex OCHOB-
HBIX CJIY4HaeB HeCOOTBETCTBHA
MECTOTMON0XKeHUH IPOeKTHOH
U neiicTBUTeNBHON paboumx

L
|

v

Puc. 6.33. Tpetuii BosMoxHBIH cTy4ait
HECOOTBETCTBHA MeCTONOI0KEeHHA
NPOEKTHON M ACHCTBHTEAbHON pabounx

TOYEK BEHTHIATOpA, MOT'YT TOYEK:
BCTPETUTBCH pa3AHYHBIE HX 7. ItpoexTHas paéoqaﬂ D
KOMOUHAIIMH, KOr/a 0HOBpE- 2 - neHcTBuTebHAA paboyas TOYKa;
MEHHO AeHCTBYIOT HECKOIBKO @ ~ XapaKTePHCTHKA CCTH
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MPHYHH H3 YHCIA PACCMOTPEHHEIX. B KaX/IOM KOHKpeTHOM calyvae aHa-
7iM3 QUAVYECKOI CYIIHOCTH SIBeHNMs, MOAOGHbIH NpUBEIEHHOMY BHILIE,
TIOMOXKET YCTAHOBUTh HCTHHHYIO IPHYHWHY TOIO MM MHOTO HECOOTBET-
CTBHSA M HAMETHUTH MyTH €T0 YCTPaHeHHs.

§ 6.7. Cosmecrnas paGoTa BeHTWIATOPOB B CETH BO3AyX0BO0B

B Tex cmyuasx, xorza Henb3sA mogobparh oaMH BEHTHIATOP, KOTOPHIi
obecreunBas Ob1 3aaHNbIe PACXOJ M AABJIEHIE BO3/lyXa B CETH BO3/YXO-
BOJIOB, MPHOETAIOT K YCTAHOBKE HECKOJIBKMX COBMECTHO pabOoTalONHX BeH-
THAsATOpoB. HeobXonMMoCTh Takoro pemeHusi MoXeT BO3HMKHYTH, Ha-
npuMep, €C/1M BeIHYMHEL TPeOyIOIIHXCsl PACXOA UM AABAEHUs BO3/yXa
H07iBePIKEHBl JHATHTEIEHBIM KOTeOaHUAM.

Kak npasuiio, cOBMeCTHasi yCTAHOBKA BEHTHJISITOPOB MeHee DKOHO-
MHYHA, HaJle’KHA M YCTOHYMBA B SKCINTyaTaldy M MO3TOMY K TAKOMY pe-
WIEHHIO cJlefyeT pUleraTs JIMLIb TOTa, KOIAA YCTAHOBKA OAHOTO BEHTH-
JIITOPA HCKJIIOYAETCS.

CoBMecTHas1 yCTaHOBKA BEHTWISTOPOB MOXET ObITD [1apaJlIeIbHON 1
NOCTe10BaTeIbHOM.

[NapannenpHoe coegnHeHHe BEHTHSITOPOB AaeT BO3MOJKHOCTD 3HA-
YHMTeJbHO YBEJIMYNBATH IPOU3BOHTEIBHOCTD IPH COXPAHEHHH BEJTHYH-
HEI TIOTIHOTO JABJIeHUs] IIPHMEPHO TaKOW Xe, KaK y OZHOTO BeHTHASATOpA.

[MocaenoBarenpHOE COEMHEHNE BEHTUIATOPOB [I03BOMSET PE3KO yBe-
JWYIUBATE AABAEHHE, OCTABAAN TIPOU3BOMTEABHOCTh PHONH3UTENBHO
TAKOH JKe, KaK y OJIHOTO BEHTHIATOpA,

Ha puc. 6.34 nprBejieHa cxeMa NapajLiesibHOTO COEAMHEHHS IBYX BEH-
TuaATOpoB. M3 cxeMbl BUAHO, 4TO Yepe3 KaXablil BEHTH/IATOP IPOXOAXT
9acTh CYMMApHOrO PAcX04a, a HAUMHAsH OT MecTa CoeHeHU BO3AYXO0-

L

L L

_——A-._

Pue. 6.34. Cxema mapauic/sHOTO COEAMHEHNS /IBYX BEHTHIATOPOR
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Puc. 6.35. MMapannenstas paboTa ABYX OAMHAKOBBIX BEHTHJIATOPOB
C PaBHOMEPHO MaJAIOIMMH XapakTepHCTHKaMH:

1 u 2 — XapakKTepUCTHKU JBYX OAMHAKOBBIX BEHTU/IHTOPOB;
1+ 2 — coBMecTHas XapaKTEPHUCTUKA STUX e BEHTU/IATOPOB IIPH NapaiiesbHoH
pabore; AL — ypenuueHue NIPOM3BOIATENLHOCTH TIPH paboTe BEHTHIATOPOD
Ha ceTh a; AL, — yBe/mieHHe NpousBOAMTEMLHOCTY NPy paboTe BEHTHASTOPOB
Ha ceThb 6

BOZOB B CeTH NEPEMEIAETCs PACXOA BO3AyXa, PaBHBLA CyMMeE IPOU3BO-
IUMTEJIbHOCTEI ABYX BeHTHIATOpOB. laBenue Bo3Ayxa Oy et obuiee, npu-
4eM Taxoe Je, KaK y Kaxaoro sentwsitopa. [loaroMy npu nmoctpoeHUH
CYMMAapHOH XaDaKTEPHUCTHKM JBYX NApalienbH0 pafoTaommx BeHTuia-
TOPOB HAAO CKJIA/IBIBATE UX MPOU3BOIUTENBHOCTH [IPH OJJMHAKOBEIX JaB-
JIEHUAX.

MakcuMaibHBIH 3(DeKT OT NapaIe/IbHOTO COe/{TMHEeHHs ABYX BeH-
THAsTOpOB (pHC. 6.35) HabmoaaeTcst Ipy paboTe BEHTU/IATOPOB Ha CeTh
BO3/IyXOBOJIOB € IOJIOr0# xapakTepucTHkoil. IIpn atom naunbonpmei Ha-
JEXHOCTBIO OTAHMAIOTCS CXeMB! ¢ OIMHAKOBBIMM BEHTH/SITOPAMH, HMe-
OIMMH PaBHOMEPHO MAJIAIONIHE HATOPHbIe XapakrepucTHkH. Ecau co-
e[¥HeHbl pasHble BEHTHIATOPDI, TO YaCTO BO3HHKaeT HeoOXOAMMOCTh
OIpe/ie/ieHns MX XapaKTEPHCTHK He T0abKo B I, Ho 1 Bo [] kBajgpaHTe.
Kak suauM, aaXke TIpH paBHOMEPHO MaJal0iiiX XapaKTePUCTHKAX B 3TOM
ClIy4yae MOXeT OKa3aTbCsd, YTO NMPOU3BOAUTEIBHOCTD ABYX BEHTHAATO-
POB IIPH KPYThIX XapaKTePUCTHKaxX ceTH Oy/JeT MeHbIle NPOH3BO-
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ZHTeJbHOCTH O[IHOTO BeHTHAATOpA (pHc. 6.36). Ilpu napanneabHOM co-
e/MHeHHH JIBYX O/IMHAKOBEIX BEHTHJSITOPOB, HO MMelomHuX ropbaThie
ceaJ1000pa3HbIe XapAKTEPUCTHKH, MOXKET HAGJIOaThes Takoe XKe SBJIe-
ute {puc. 6.37),

Ecom IIpyA mapanjeJbHOM COCAHHCHHHA BEHTHUJIATOPBI Ha 3HAYHTE b~
Hbl€ YYACTKH CeTH BO31yX0BOI0OB paﬁOTaIOT HE€ COBMECTHO, a CaMOCTO-
ATeJAbHO, 9T0 He0OXOAUMO YIHTHIBATH IIPU TOCTPOEHUH CyMMAapHOi Xa-
PaKTepPUCTHKH cOBMecTHO paboTawmux BenrtuasaTopos. [lepen
CYMMHDOBaHMEM XapaKTePHCTHK ABYX TAKHX BEHTHJSITOPOB CIE/yeT
M3 OPJIMHAT, PeCTABISIONIHX COOO0H MOMHBIE JaBieHKs IPH COOTBET-

P
N a
=y
\] 7 12
-L gl— = B +L
_jf:ﬁ T -al,
P a
{+2
fu2
7 = L
LFl, -aL,
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Puc, 6.36. TlapanicneHasn
paboTa ABYX BEHTHAATOPOB
€ pa3TMUHBIMH
XapaKTepHCTHKAMu:

71 2 - unuBUAYaTbHbBIE
xapaKTepH(‘:rmcH BEHTPU[HTDPOB;
1+ 2 — coBMecTHas
XapaKTepHCTHKA ITHX
BEHTHIATOPOB;

a ~ XapaKTepPUCTHKA CeTH,

L,,, — Npou3BORMTENBHOCTD IPH
pabote ya ceth ABYX BEHTHIATOPOB;
L, — npou3BopuTENEHOCTE IPH
CaMOCTORTEbHON paboTe HA ceTh
BTOPOro BenTHaATOpa; AL —
YMEHBIUEHHE IIPOM3BOLUTEABHOCTH
Npu coBMeCTHOH_pafoTe
BEHTH/IATOPOB HA CETh

Puc. 6.37. lNapawiensHas
pa6oTa aBYX OXHHAKOBBIX
BEHTUJIATOPOB
¢ ropbaThiMH
XapaKTepHCTHKAMM:

11 2 — xapaKkTepHCTHKYU ABYX
OIMHAKOBBIX BEHTH/ISATOPOB;
1+ 2 — coBMecTHas
XaPAKTEPUCTHKA BEHTHIATOPOB
TIPH NMapa/LnebHol paboTe;
L,,, ~ IpoM3BOAMTENBHOCTD NIPH
COBMECTHOM paboTe;

DL, - ymennurenue
NPOHIBOANTEABHOCTH TIPH
COBMeCTRo#H pabore



Benmunamopu

CTBYOIMX pacxojax, Bbl4eCTh NOoTePH OAaBJIEHHUA B YOOMAHYTBHIX Y4dad-
CTKax CeTH, HJTH, HHaYe TOBODH, U3 XapaKTePHUCTHK BEHTUJIATOPOB BhI-
4eCTh XapaKTEPHCTHKM TeX YYaCTKOB, Ha KOTODHIX BEHTHJIATODBI pa-
6OTAOT CaMOCTOATENBHO, IONYYNTh TAK HA3bIBAGMble IIPUBEIEHHbIE
XapaKTePUCTHKHM BEHTHJISITOPOB, 3 3aTeM yiKe TIOCTPOUThH CYMMapHYIO
xapakrepucTHky. Ha puc. 6.38 nprBeneHa cxema Takoif ycTaAHOBKM u
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Puc. 6.38. [locTpoeHue cyMMapHoii XapakTepUCTHKH ABYX NapaUlelbHO
paboTamlHx BEHTHIATOPOB, HMEIOIIHX CaMOCTOSTENbHBIC YUACTKH CETH
BO3/ly XOBOJIOB:

I — cxeMa ycTaHOBKM: 04 — YYaCTOK CeTH, HA KOTOPOM CaMOCTOATENbHO paboTaeTr
BeHTHNIATOD 7, 06 — yYacTOK CETH, Ha KOTOPOM CaMOCTOATEAbHO PaBOTAET BEHTUAATOD 2;
o2 — yyacTok obLeii ceTH BO3XYXO0BOAOB; [] — noCTpoeHUe cyMMapHON XapaKTepUCTHKY;

1w 2 = nacnopTHBIE XapaKTePUCTHKH BEHTHAATOPOB 7 1 2; 04 ¥ 06 — XapaKTePHCTHKH
YH4AacTKOB CETH OT a 110 0 ¥ oT 6 10 0, 02 ~ xapakTepucTHKa 0b1eH YacTH BO3AYXOBOLOR,
1 — (0a) n 2 —(06) - NpHBeNeHHbIE XaPaKTEPHCTHKH BEHTHASTOPOS;
1+2 - (ao + 06) — cyMMapHas XapakTePHCTHKA BEHTUAATOPOB C YUETOM
€aMOCTOATELHOH PaGoTHl Ha yyacTKax ac 4 o6
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NOKa3aH MOPAA0K IOCTPOEH U CYMMAPHOM XapaKTePHCTHKHW BEHTHIIA-
TOPOB C y4eToM paboThl KaXAOT0 W3 HUX HA CAMOCTOSITE/IbHBIE y4acT-
KM CeTH BO3YX0BOJ0B. 31ech paccMoTpeH Haubomee NpocToi cirydai,
KOTJa CAMOCTOSITe/IbHBIE YYaCTKH CETH ISl IBYX OAHHAKOBbIX BEHTH-
JISITOPOB COBEPIIEHHO WAEHTHYHEIL, 4 IIOTEPH AABJIEHUSA B HUX CPaBHH-
TEJIBHO HEBEJHKH.

Ha mpakTHie NPHMEHSIOTCS CXeMbl, B KOTOPBIX OMH KK 0ba BeHTHIsA-
TOpa pafOTAIT CAMOCTOSITENBHO HA YYACTKAX CETH, HMEIOIMX 3HAYHTE/Ib-
Hble COTIPOTHBAEHHS. [Ipi 3TOM NIPOM3BOAMTEIBHOCTH BEHTHJISTOPOB MO-
YT CYIeCTBEHHO OTJIMYaThest Apyr ot apyra. Ha puc. 6.39 npusoastcs

F I 2 -
-L— T
7 § ?
3 ¥
N 3
~ LY
5 |
7 B & o, I ¢
A o
1+ -(oa + o)
Z{of) t{oa)
i
I
g Lei, L

Puc. 6.39. ConMecTHas pa6oTa BCHTH/ISATOPOB B CETH BO3/IyXOBOAOB
¢ GOABIIMMH CAMOCTOSTE/IbHRIMH y4aCTKaMH;

!~ cxema ycranosku; Ah — nasienue B Touke §, DABHOE IIOTEPSIM aBAeHHs B 0BLMX
yuactkax; Il — HaxoxpeHne pabouett ToukH ang sentunaropa 7; Il — naxoxnenue
paboueit Toukn aas penTuAATOpa 2; [V — NOCTpOSHHE CYMMApPHOIT XapaKTepHCTHKH
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CX€MA 1 IOCTPOEHHKE a3P0-
NHHaMHYECKHX XapaKTe-
PHCTHK, H/LTIOCTPHPYIO-
X 3TOT CyIyvail.

IIpu nocnenoBareb-
HOM CO€IMHEHMH BEHTH-
natropos (puc. 6.40), B oT-
JIM4ue OF Napasie/IbHOrO,
yepe3 KaxKJbiii BeHTHIA-
TOP TIPOXOMT BECh BO3-
AYX, IEpEMEIAIOIHHCA B
CeTH BO3/yx0Boj0B. Ilo-
aTOMY TIPH NOCTPOEHHH
CYMMapHO#H XapaKTepH-
CTHKHM BEHTHJIATOPOB He-
06X0AMMO CYMMHUDPOBATH
CO3/]aBAEMbIE MMH NaB-
JIEHUS IIPH OJUHAKOBBIX
NpPOH3BOAKTEIbHOCTAX
{puc. 6.41).

Kax ™Mbl BHzenun, npu
APAJLIEbHOM COEIMHE-
HHMH BEHTHJIATOPOB CYIUE-
CTBEHHOE YBEJHYEHHE
NPOM3IBO/IATEIHHOCTH Ha-
Gmomaercs B ciiydae Npu-
COE/JMHEHHS] K CETAM BO3-
NYXOBOJOB ¢ MOJOTHMH
XapaKTEePHCTUKAMH,
3mecs, Haobopor, yBe-
JIHYEHHE CO3ABAEMOrO
NaBJeHHd TeM GoJiblie,
YeM Kpyye XapaKTepHCTH-
Ka cerd (puc. 6.42). Ecm
COEAMHAIOTCA Da3HEIE BeH-
THIATOPH, HEOOXO0IHUMO
3HATD HX XapaKTePHCTHKH
He ToJibko B [, no u B IV
KB/IPAHTE, TAK KAK JaBJIe-
HHE, CO3[laBaeMoOe TByMS
BEHTHJATOPAMH, MOXKET
HHOT/Ia 0Ka3aThCS MEHbLIE

%

o e

Puc, 6.40. ITocnegoBarebHOe coeqHHEHHE
JABYX BEHTHIATOPOB

p
(2
Z
{
AN
|
e AR

Puc. 6.41. TTocTpoenue cymMmapHOi
XaPaKTEPUCTHKM JBYX PasHbIX
BEHTUIATOPOB [PH NOCAA0BATETbHOM
pabore:
1M 2 — UHANBHAYANKHbIE XaPAKTEPHCTHKH
BeHTHIATOPOR; 1 + 2 — coBMECTHas
XAPaKTepHCTHKA 9THX BCHTHJISATOPOB
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Pue. 6.43. Tlocnenosarensnas pabora asyx
BEHTHJIATOPOB C pa3HbIMK
XapPaKTEPHCTUKAMM:

a - chy4aii, xorga Ap > 0;

6 — cmyat,
xorma Ap = 0;

8 -~ cllyya#, koraa Ap < 0
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Puc. 6.42, Pabota aByx
NOCAEROBATENFHO COEUHEHHBIX
BEHTHAATOPOB
C P43THYHBIMH
XapaKTePHCTHUKAMH CETH
BO3/1YXOBOJ0B:

1 m 2 — XapaKTepHCTHKHA JBYX
OAMHAKOBRBIX BEHTHHRTUPQH;

1 + 2 — coBMecTHas XapaKTePHCTHKA
4THX BEHTHJIATOPOB;

a ¥ § — XapaKTepHCTHKH CETH;
Ap, — yBelMMCHHC JABTeHHs PH
NociieA0BaTeLHoi pabote
BEHTH/IATOPOB HA CETE &,

Ap, — yBEIUUEHHE JIABJeHHA
TpM TOcIe0BaTeIbHOH pafoTe
BEHTUISITOPOR Ha CeTh

NIaBAEHUS OJIHONO BEHTUIINTO-
pa (puc. 6.43).

Yyer y4acTKOB CETH BO3-
AYXOBOJIOB, Ha KOTOPBIX
BEHTHIATOPH paboTaloT ca-
MOCTOSITELHO TIPH TI0CIeN0-
BaTe/JIbHOM COEIMHEHHH, [1DO-
H3BOIMTCA C TOMOILBIO TEX JKeE
NPHEMOB, YTO H 0Py Mapaj-
NeIbHOM COeIMHEHUH.

s comecTHo paborar-
IMX BEHTHASTOPOB MOTYT
BBITh TIOCTPOEHBI CYMMapHBIE
XapaKTEPUCTHKH MOLIHOCTH B
3aBHCHMOCTH OT 00Lue# NTpou3-
BOMMTENIBHOCTH BEHTHWIATOPOB.
OpHako B NpaKTHYECKHX IIe-
1AX HeoOXOMMMO 3HATh MOLL-
HOCTH, 3aTpayHuBacMble Kax-
IbIM BEHTIJIATOPOM B OT/e/b
HOCTH. DTH MOIIHOCTH MOTYT
OBITE OIIpEeNeH b ¢ ITOMOIIBIO
NOJIHOHM XapaKTeDHCTHKH JIaH-
HOTO BEHTHIATOPA B 3aBUCHMO-
CTH OT €0 MHANBHAYANbHOM
TIPOM3BOAHTEIBHOCTH.



Bewmunramopui

§ 6.8. Bopbba c myMOM BEHTHIATOPHBIX YCTARHOBOK

Hepeako B ToMeMIEHHAX OFBEKTA, IPHCOCIHHENHBIX K CHCTEMAM BEHTH-
JIAIMHA K KOHAHIHOHHDOBAHHA BO3/1yX4, BOSHHKAET LIYM, Mel[[a]()ll.ll’lﬁ HX
HOpManbHOMY (YHKIHOHHDOBaHKIO. B Hanbonpuieit crenenu ato orHo-
CHTCS K TaKHM IIOMEIUEHHAM, T/e TPE6OBB.HHFI K JOIYCTHMBIM YPOBHAM
uryma 0COOEHHO JKECTKHE (HOMEI[[BHHH PaguoONEHTPOB, KOHUEDPTHbIE 3aMbl,
OOJIEHHYHEIE NANATHL B JID. ).

Bopeby ¢ myMoM cHCTEM BEHTWISIIHM H KOHIMLIHOHHDOBAHHS BO3-
IyXa ce/lyeT HaYMHATh B [IPOIIECce MPOEKTHPOBAHM 0ObEKTA, TAK KaK B
pAnfe Ciyyaes € TOMOUWBIO PallROHANbHBIX 06’b€MHO'ﬂJ[aHHp0B0‘I}lle pe-
IeHwit, nogHopa 1 KOMNOHOBKK 000PYIOBaHMA YAaeTcs cO3faBaThb yC-
JIOBHA, CﬂOCOGCTByK)LﬂHE CHHIKEHH D urymMa nps BKchyaTaunu CHCTECM.
TpaBunbroMy ¥ SKOHOMHYHOMY DENIEHHIO 3TOH NPOOIEMbI MOKET CTO-
cobCTBOBATE KOMILIEKCHBII NOKXO/ M COBMECTHAS Pab0Ta Pa3NHyHbIX CTie-
HHATUCTOB ( MHKEHepOB-CTPOHTENEl, AKYCTHKOB 1 CHIEL[HATHCTOB 110 BEH-
THNAnun). HeobxonuMo 3aMeTHTs, YT0 HHKOT/IA HE YIaETCH TOJHOCTBIO
JIHKBHIUPOBATH IIYM, BOSHHKAIOLMI NPH 3KCTITyaTalldi# CHCTEM BEHTH-
JIAUMHK M KOHIHITHOHHUPDOBAHHA BO3yXa, I03TOMY 3aAaYva CBOJHTCA JIMIIb
K MAKCHMAJIBHOMY YMEHBIICHHIO €rQ YDOBHA.

PaCCMOTpHM HEKOTOPbIE OCHOBHEIE [TOJIOKEHUSA, KOTODbIC HYXKHO YUH-
THIBATh TpK pa3paboTKe MEPONDPUATHI 110 Gopbe C NyMOM BEHTHIATODP-
HBIX YCTAHOBOK.

IIyMoM NPHHATO Ha3bLIBATh BCAKUIN HEXeaTe/IbHbIi 3BYK. [Tockoib-
Ky Ha3HAYEHKE CHCTEM BEHTH/IALNH H KOHAHIHOHHPOBAHUS 3aK/II04ACT-
csi B cHa(JKeHHH NoMeLeHnil 0GbeKTa ONpeeleHHbIME PacueToM KOJIH-
YEeCTBAMu BO3/YyXa IS CO3/AHUA 3aTaHHbIX YCIOBHH BO3/JyIIHOH cpenbl,
BCE€ 3BYKH, CONPOBOXKIAIOUIHE IICDEMEIICHHE BO31YXa, ABJJAKOTCA HEXeE-
JIaTeJIbHbIMH.

ITym, cozgaBaemslii B CHCTEMaxX BEHTH/IANNH H KOHIARIHOHHPOBaHUA
BO3/yxa, npesicTaBseT coboii Gecnopsinodnoe codeTaHme 3BYKOB Pas/IHy-
HOH MHTEHCHBHOCTH M 9aCTOTBL.

HnrencuBHOCTBIO 3ByKa J HadbiBaeTcsl CPENHHN NOTOK 3HEPTHH,
IPOXOAANKE YePe3 eTHHHILY TOBEPXHOCTH, TEPNEH/IMKYJIAPHOI N0 OT-
HOWIEHHIO K HANPABJIEHKIO 3BYKOBOH BOJIHBI, 3a €HHHIY BDEMEHH.
OueHuBaeTcs HHTEHCHBHOCTD € OMOUIBIO JIOTapPH(pMHIECKOH BEJIH-
YUHBL MO OTHONIEHMIO K BBIOpanHO# (I1OPOrOBON) MHTEHCHBHOCTH
Jo (J,=10% em/m?* =10 kI - M /cex - M*). D1a BENUMUMHA HAIBIBAETCH
yPOBHEM HHTEHCHBHOCTH 3ByKa L u uamepsercs B geuubenax:

J
L, =10lg< . (6.53)
1 gJo
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[TOCKOMBKY YeIOBEYECKOE YXO M MHOTHE IPHOOPHI YyBCTBHTEJILHBI HE

K MHTEHCHBHOCTH, 2 K CDETHEMY KBajIPATy 3BYKOBOTO [aBIEHUs P2, BBO-
IMTCS BEJIMYKHA YPOBHA 3BYKOBOTO JaBlieHus L:

2 2
L=10lg ;=20 lg\/p_ : (6.54)
Py

Po

rie p, — NOPOrOBOE 3BYKOBOE JlaBNIEHHE, CBA3AHHOE C OPOTOBOH
n — 2 -
MHTEHCHBHOCTBIO COOTHOWIEHNEM J| = p ?/p C,
P,€, — TAOTHOCTb Cpeapbl (BO3AyXa) H CKOPOCTb 3BYKA DK HOPMATlb-
HBIX aTMOCQEPHBIX YCAOBHAX.
Ioatomy

P, =210 Oun/em* = 2 - 10 n/m* = 2- 105 &l /m?.

W3 atux coornoluennit MoxeT GBITHL monyyena opmyia, CBA3LIBAD-
m@asA YPOBHK HHTEHCHBHOCTH H 3BYKOBOTO JTABJICHMS:

L,=L+10ig20%. . (6.55)
pc

IIpu HopmanbabX aTMochepHbix ycmosusax L = L.

3aMepsas 3ByKOBOE aBJIEHHE, MOXKHO HAalTH BEJIMYMHY YDOBHS 3By~
KOBOTO [jaBJieHHA, KOTOPBIH B HOPMAaJIbHHIX aTMOC(EPHBIX YCIOBHSX
ABASETCH OAHOBPEMEHHO ¥ YPOBHEM VHTEHCHBHOCTH 3BYKa.

3ByKH XapaKTepH3YIOTCH HE TOJbKO HHTEHCHBHOCTBIO M JIaBJIEHHEM,
HO M 4aCTOTOH (T. €. YHCJIOM MOJHBIX KoJlehaHHil B OHY CEKYHIIy ), H3Me-
pseMoii B repuax. EC/IH 3BYK COCTOHT B3 HECKOJBKHX KoJebanuii, npes-
CTABJIAIOLMX €ro CIEKTPAILHBIH COCTAB, TO KoebaHue, HMEIONIEe HaH-
MEHBIIYI0 YACTOTY, HA3bIBAETCS OCHOBHEIM TOHOM, A BCE OCTAJIbHBIE HOCAT
Ha3BaH#s 00epTOHOB.

CriekTp 3ByKa ONpee/NsAeT pacnpefeeHHe SJHEPTHH B COCTABe IAaHHO-
o 3ByKa N0 4acToTaM M M300DaXKaeTcs A/ 3BYKa, COCTOSILIETO M3 YHC-
TBIX TOHOB, BEPTHKANAbHBIMH IDIMBIME. PaCIIONIOXKEHNE 3THX IPAMBIX N0
ocu alcuuce COOTBETCTBYET YacToTaMm KomeOaHHKH, a IO oCH opAmuHaT —
YPOBHIO HHTEHCHBHOCTH (DHC. 6.44). Tak kax mym cocTout u3 Hecnops-
JOYHOIO COMETAHHS IBYKOB DA3JIKHYHON MHTEHCHBHOCTH K DAa3IMYHOI Ya-
CTOTHI, OT/Ie/IbHbIE IHHUM CIHUBAIOTCSH, W CIEKTD LIyMa TpeNCcTaBIseT
c060#l cnyomnyio 061acTh. MOXHO XapaKTe€PH30BaTh NIYM ¢ IOMOIIbIO
YPOBHA CDeTHEKBAAPATHYHOI0 3BYKOBOI'0 JABJIEHHA B PA3/IHY HbIX TIOJIO-
€ax YacTot (OT KaKOH-TO HAYaIbHOI YacTOTH f, 10 KOHEYHOH £ ), oTHOCS
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Puc. 6.44. CriexTpnl myMoB;

fa

a — JMHeHYaTei; 6 — CTIIOLIHOM; 8 — CMelIAHHBIIH

9TH YPOBHH JIaBJIEHKS K CPEHEKBAAPATHIHOMH YacTOTe ( j"r p) paccMarpu-
BAeMOH TIOJIOCHL '

Fon =3t bt (6.56)

Ecnu f /f, = 2, To mmMpuAa nonocsl pasHa okrase, nipu / /f = 1,26
WIHPHHA NIOJIOCK! PaBHa '/, OKTaBbl, 1715 noayokTas f /f = 1,41.

Bech ¢yx0BOW AMana30H pa3/e/ifioT Ha BOCEMb OKTaBHBIX TIOJIOC.
CpeHereOMeTpHYECKHE YACTOTHI cOOTBEICTBYIOIMX OKTABHEIX IIOJIOC
paeusl 63, 125, 500, 1000, 2000, 4000, 8000 2u.

TakoBB xapaKTEPHCTHKH 3ByKa Kak (DM3M4YECKOTrO ABJEHHA, JTH
Oﬁ'bEKTHBHbIE XapaKTEPUCTHKH BOCIIpHHHMAIOTCA YEJIOBCKOM C IIOMOI{bIO
3BYKOBBIX OUIYIUEHWH: OHEHKOW WHTEHCHBHOCTH SBJAETCA FPOMKOCTD,
YaCTOTLI — BBICOTA 3ByKa, COCTaB BBYKOB XapaKTEPH3YETCA TBMﬁpOM.

Yx0 4yenopexa ClocOHGHO BOCTIPHHHUMATD HANMA30H 4acToT oT 16 no
20 000 214 1 obaanaet HanbGONBILEN YYBCTBHTEIBHOCTBIO B 06/IACTH Yac-
tot o1 800 mo 60007000 2u.

Cy0OBbeKTHBHOE BOCIIPUATHE 3BYKA M/ IMa C TOYKH 3DEHHSA IPOMKO-
CTH 3aBHCHT He TOJIbKO OT YPOBHS BByK{)BOI‘O JaBJIEHKA, HO H OT CIIEKT-
paiBHOTO cocTasa. [[pa 3ByKa ¢ 0JIHHAKOBBIM YPOBHEM 3BYKOBOTO JlaBJie-
HHESI, HO € pa3Hoit yacToToit (Hanpumep, 100 1 1000 24) BocnpunuMaloTcs
4eJIOBEKOM KaK PA3HBIE TI0 I'POMKOCTH. 1103TOMY 110 BEJIMYHHE Y POBHS 3BY-
KOBOTO J1aBJIeHUsA (KOTOPO#t OlleHMBaeTcsl BaXHeHlas ¢husnyeckas xapak-
TEPUCTHKA 3BYKa — HH’I‘EHCH’BHOCTI:) HENOCPEACTBEHHO CYIHTb O IPOMKO-
CTH BOCTIPHSTHS 3BYKa YXOM uYeJloBeKa Helbasi. JInst Toro 4Tobbl HMETh
BO3MOMKHOCTD IIPHO/IMIKEHHO OIlEHHBATh FPOMKOCTD BOCTIPHSTHS H CPaB-
HHBATb HA 3TOH OCHOBE PA3/IHUYHbIE 3BYKH, BBOAWTCA NOHATHE YPOBHS TPOM-
KOCTH 3BYKa, €IMHKLA H3MEDEHHA KOTOPOTO HasbiBaeTca (JOHOM.

B ¢m3uonoruyeckod akycTuke KOJHYECTBEHHYIO OLEHKY YDOBHA
IPOMKOCTH TIPOM3BO/IAT € NOMOIIbIO METOAA CYOBEKTHBHOTO CPABHEHMS
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JAHHOTO 3BYKa C STAJIOHHBIM 3ByKoM Yactotsl 1000 zu. ¥ poeHs aTanoH-
HOTO 3BYKa W3MEHSIOT /10 TeX Top, NoKa 06a 3ByKa (u3MepsieMbiil H aTa-
JIOHHBIH) He OyayT BOCNIPDHHHMATBCS KaK paBHOrpoMKHe. CieoBaTens-
HO, YPOBHEM TPOMKOCTH [IaHHOTO 3BYKa, HJIH LIyMa, HA3bIBAETCSA YPOBEHD
3BYKOBOTQ /IABJIEHHS] PABHOTPOMKOTO Ha CJIyX 3ByKa ¢ yacToToit 1000 2i.
TakuMm 06pazoM, eCTTH YPOBeHb IABJICHKA 3TANOHHOTO 3BYKA (€ 4acTOTOH
1000 214), uMe0IIETrO Ty %€ TPOMKOCTB, YTO M Hamepsiemblid, pasen 100 46,
TO YPOBEHb IPOMKOCTH H3MEPAEMOTO 3ByKa paBeH 100 gon.

¥YcTaHoBIEeHA ClEAYIOILAS IIKaIa yPoBHei rpoMrocTH. 3a 0 ¢hon npu-
HAT YPOBEHb IPOMKOCTH 3TANOKHOrO 3ByKa ¢ yactotoit 1000 2y, sByko-
BOE []aB/IeHKe KOTOPOTO PABHO I0POTOBOMY p, = 2-107 #/M°. Y pOBHH rpoM-
KocTH L, 3TaloHHOro 3ByKa, MMEIOUIETO AaBlienue P, onpenensiiores no
dopmye

L, =20lg-2 . (6.57)

Po

Obiee KOJMUIECTBO 3BYKOBOH HEPIHH, BbIE/IAEMOE TEM HIH MHbIM
HCTOYHHKOM B eJHHHLY BpeMeHH (B ] - M/cex uau em ), Ha3bIBAETCS 3BY-
KOBOI MomHocTBIO (W), [L/1s IDaKTHYECKKMX PACYETOB yA00HEee MCNOB30-
BaTh JIOTAPH(PMHUIECKYIO BETHYHHY — YPOBEHb 3BYKOBOH MOIHOCTH (B 06):

1%
L, =10lg—, (6.58)
- gwo

rae W, — KoJMuYeCTBO 3BYKOBOH 3HEPTHM C HHTEHCHBHOCTBLIO
Jo =107 em/cM? = 103 xI'm/m - cex, npoxonsmieit yepes nromaip 1 m?,
Torna W, = 10> em = 10""° kI'm/cex.

K ucroynmkam mymMa B CMCTEMAX BEHTHJISAIHH H KOHAHI[HOHHDOBA-
HHS BO3lyXa OTHOCATCS BEHTHJIATOPBI, HACOCH], KOMIIPECCOPHI XOMOIHIb-
HBIX YCTAHOBOK M 9JiekTpozBuraresu. Kpome toro, mym o6pasyercs npu
ABIDKEHHH BO3/yXa B BO3IYXOBO/AX, A TAKIKE MPK HCTEYEHHH YeDes IPH-
TOYHbIE OTBEPCTHA W NIPH TIOCTYTIJIEHHH B BHITSIKHBIE,

Boauuxkaroumii n1py paboTe pasiHYHbIX YCTAHOBOK IIyM MOXET pac-
HpOCTpaHATHCS B 00BEKTE Yepe3 BO3AyX MOMELIEHHI H BO3/YX, HAXOA-
LMiCs B BO3AyXOBOAX, a B BHJe BUOpauwii — nepegaBaTbcs N0 CTPOM-
TEJIbHBIM KOHCTPYKUMSM H Da3lHYHbIM KOMMYHHMKANHAM (N0 CTEHKAM
TPy, BO3AyXOBOOB M T. 1.).

Cpenu Beex 3THX MCTOYHMKOB IIyMa OCHOBHBLIM ABJsiercs: paboTaio-
I4adA BEHTHIATOPHAA YCTAHOBKA, TaK KAK YPOBEHb LIYMa, CO3ABAEMBIH
BEHTHAATOPOM, OGBIYHO HAMHOTO IPEBBILIAET Y DOBHH, CO3/IABAEMbIE [IPY-
THMH HCTOYHHKaMH IIyMa. 1103TOMY TTaBHBIE YCHIIHS TOJKHBI ObITh HA-
TIpaBJieHbl Ha BCEMEPHOE CHIDKEHHE 3TOTO BUJIA NIyMa,
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Ilpu paboTe BEHTHISATOPA BOZHHKAIOT IIyMbI a3POJHHAMHYECKOTO H
MEXAHHYECKOTO MPOHCXOXKACHHA.

IIppynHaMyu MEXaHUYECKOro 1IyMa BEHTHJATOPOB OOBIYHO CIYIKUT
uryM IOAMHIHHKOB 1 IEPHOJHYECKIE CHIIOBBIE EOSI[EﬁCTBHH HEYpPaBHO-
BEUIEHHBIX BpalalON[HXCA MaccC. ﬂ.HH yMEHblHEHHH ITOTO BHa mrymMa
HEO6X0].[PIMO pexJe BCEro OGBCHB‘IHTb TWATEJbHOE M3TOTOBJAEHHE BCH=
THJIATOPOBR HaA 3aBO/IaX H BblCOKOKa‘{ECTBEHHbIﬁ MOHTQX HX Ha 06']::61{'1'8.
Ocoboe BHUMaHHE HYXKHO VAEIUTD JHHAMHYECKOH Ganancupopke pabo-
4erop KoJieca BEHTHIISTODA.

MoxHo PEKOMEHNOBATDH YCTaHOBKY BEHTWUJIATOPA HAa OJHOM Bany C
anexTpojBHrareneM. Eciu ncnonbayiorcs anacTHyHble MydThl, Clienyer
OGGCHC‘JHTB COOCHOCTH BaJIOB BEHTHJIATOPA H 3JEKTDOABHUIATES, a TaK-
*xe 106uThCA TOro, YTo6b B MydTax He 6110 GueHMIL.

Koxkyx BEHTHIATOpaA NOKeH OBITH KecTKUM. [IOAIIMNHKKA HYXKHO
YKPeIJIATH HE Ha KOXYXe, a Ha CIeLlMAIbHOH paMe, HMeIoLeH OT KOoXKyXa
ubipousoaaumio. [Ipu atoMm cnemyer cTpeMUTHCS IPUMEHSTD He MIAPW-
KOBBI€ IOJIUIHNHHKM, 2 NOAHITHHKH CKOJIBKEHHS, yPOBEHD IIYMa KOTO-
pbix Ha 15-20 06 Huxe.

B npoilecce akcnnyartaluu HeoOX0mHMO obecneynTs HaIeKAIAA
TEXHHYECKHHA YXOJl 33 BEHTHUISTOPHOH YCTaHOBKOH: CBOEBPEMEHHYIO
CMa3Ky, 3aMEHY M3HOCHBIUIMXCH JIETajei HOBBIMH, OATAXKKY HONTOBBIX
COETMHCHHH H T. I

Bropo# Bua miyMa or paboTaloniero BEHTHIATOPA — a3pOAHHAME-
Yeckui — o CBOEMY YPOBHIO 061)[‘{H0 FHAYHTEJbHO IIDEBOCXOIHUT MEXA~
HHYECKHMH. ABpOﬂl‘IH&MH‘IECKHﬁ myM BEHTHJIATOPA BLI3LIBAETCH KOJIE-
GanusiMu (NyJbCAUMSMK) CKOPOCTH H [aBJEHHS B IIOTOKE BO3ZyXa,
IIPOTEKAIOIUEM Y€PE3 HETO. Ilo ceoetii [1)[/!3[’!‘-]8[‘,1{01‘3! CYUWHOCTH 3TOT BHJ
IIyMa Npe/cTaBisAeT coboi BUXPEBOI LIyM M LIyM NOTPAHHYHOTO CJIOA.
Y POBEHB €T0 3aBHCHT OT A3POJAMHAMMYECKHX H KOHCTPYKTHBHBIX OCOGEH-
HOCTEl BEHTHJIATOPA, YHCMa 060poToB ero pabouero koJjeca H pexxuMa
pabotrsi {OileHHBaeMoro KoadpUIHeHTOM NOIE3HOTO AEHCTBHA).

Y poBeHb 3BYKOBOH MOLIHOCTH 23POAHHAMHYECKOTO IIyMa MOKHO
OIlpefesIuTh N0 ceayioei (opmMyie:

L, =L+60lgu+20lgD-6, (6.59)

Iie u — OKPYyXHasti CKOPOCTb Paboyuero KoJeca, M/cex;
D — pmametp pabouero Koseca, M;
L = OTBIIE‘-ICHHIJII‘:I YPOBEHDL myMa BEHTWJIATOPA, 3aBUCHT TOJIBKO OT
THIIa BEHTHJIATODA, PEXKHMa €TO paﬁOTIﬂ H (])PIBH‘ICCKP]X XapaKTEPHCTHK
4kp
3
¢ Jo

cpensi (L=10lg , & — yHKuma reomerpuyeckoil popmbl 06TeKae-
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MbIX 3JIEMEHTOB B BEHTHJIATOPE M HAIllpaBJIEHH L 06TeKa}[HH, a TaKxe
23pOAMHAMHYECKHUX KpUTepHEB on106us Peiinonbaca Re = uD /v u Maxa
M = u/c; ¢ ~ ckopocTh 3ByKa).

Benuunna, xapakTepusyomas (pH3Myeckne cBOHCTBa Cpeabl —

P
10lg =, B OGBIMHBIX YCIOBHAX M3MEHSETCS HE3HAYHTENBHO, H 1103TOMY
C
€e BAUAHUEM MOXXHO HpeHEGPE"ﬂ).
YroObl HE BRIYHCISATL BETHYHHY OKDYKHOIM CKODOCTH, TIOJICTABHM B

n
; TOTAa NoJy-

dopmyay (6.59) 3HaYenue OKPYKHOM CKOPOCTH U= %

YUM HHOH BHJ 3aBHCHMOCTH:

L, =L+60lgn+80lgD-83, (6.60)

HaKOHB].[, €CJIH BbIPDA3HM OKPYHKHYH CKODOCTH H JIHAMETD pa60l{er0

KoJieca yepe3 koahduUuHeHTs NPOU3BOAUTEIBHOCTH L 1 101HOrO aB-

JIEHHs P BEHTHJIATOPA, HailfleM euie ofiHy GOpMysy AIsS ONpeleieHus
YPOBHA 3BYKOBOH MOII{HOCTH:

L,=L+25lgP+10lgL+18, (6.61)

rie [ =L-25lg p—10lgL — Tax Ha3biBaeMblil KPATEPHIi IIyMHOCTH,
NI03BOJIAIONIMI CPABHUBATH YPOBHY 3BYKOBOH MONIHOCTH BEHTHIATOPOB
Pa3siMuHbIX TUNOB NPH paboTe HX Ha OXHY U Ty Ke cerb. Kpurepuit mym-
HOCTH MO3BOJISAET TaKXe NPH OJWHAKOBBIX 3HayeHusx L u P Beibupars
BEHTHJIATOPHI C HAWMEHBIIHM LIyMOM.

Benuuunb oTBReYeHHOro ypoBHA wiyMa L v kpuTepus mymuoctr I
Pa3fMYHBIX THMOB BEHTHIATOPOB NPHBOATCA B CNIELHANBHOMN JIATEPA-
type [41] ans ycnoBuil pabotbl B ONTHMaNbHOM peskuMe (TIPH MaKcH-
manpioM 3navewnn KII).

Gopmyy (6.61) MoxkHO HPeoHPa3OBaTh M PACIIPOCTPAHKMTD A5 JIH0-
BbIx ycoBHit paBOTHI BEHTHIATOPA:

L,=Lo+251gP+80lgL+AL,, (6.62)

rae L, — MocTOAHHasA AJsl JaHHOTO THIIA BEHTHJIATOPA (CEPHH MO-
noOHBIX BEHTHIATOPOB);

AL, - nonpaBka Ha OTKJOHeHHE DEXHMa PabOTHI BEHTHISTODPA OT
OIITHMANBLHOTO.

Ecnn Ha BeHTHIISAIIHOHHYIO CeTh paboTaeT HECKOIbKO BEHTHIATOPOB
N, ¢ orMHaKOBBIM yPOBHEM 3BYKOBOH MOIIHOCTH adpOfIHHAMHYECKOTO
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myMa L, To cyMMapHBIi ypoBeHb 3BYKOBOM MoIHOCTH L ompene/aercs
B COOTBETCTBHH C 3aBHCHMOCTBIO

L, =L, +10lgN, . (6.63)

B cnyyae xorza 1pa BEHTHIATOPA MMEIOT Pa3/IMUHbIE YPOBHH 3BYKO-
BOH MOIIHOCTH, CyMMapHbIH yPOBeHb HaXoAUTCs No hopmyne

L. =L, +AL,, (6.64)

e Lw1 — Gonbmiuil YpOBEHb 3BYKOBOH MOUTHOCTH;

AL - nobapka k 6ombliemy U3 ypoBHei.

ITH K€ 3aBUCUMOCTH MOTYT HBITH MCTO/B30BaHbI TIPH ONPEEEHHN
CYMMapHOr0 YPOBHS 3BYKOBOM MOLUHOCTH [IPH YCTAHOBKE B O[HOM [IOMe-
LEHHH Pa3iMyHoro obopynosanus. Kak BuauM, niym 0T BHOBb yCTaHaB-
JIMBaeMoro 060PyI0BaHUs IPAKTHYECKH He Gy eT yBeIHYMBATH CYIECTBY-
IOL[ETO YPOBHS, €C/IM YPOBEHb NIyMa 3T0ro 00opyA0BaHus Ha 5—7 06 Huxke
YPOBHS IIIyMa B NIOMELEHHH,

B nacrosiuiee BpeMst NDUHATO HOPMHPOBATh He 00Kl YDOBEHD 3BY-
KOBOrO [IaBJIEHUS, 3 YDOBHH 3BYKOBOTO JIABJICHUS B OKTABHHBIX YacTOTaX.

OneHuBaTh 29pOAMHAMHYECKHH LITYM, CO3aBaeMblil BEHTHIATOPOM,
cyeayeT He TOJMbKO 10 O6IIEMY YPOBHIO 3BYKOBOH MOLITHOCTH, HO H 1O
OKTaBHBIM YPOBHSAM. [lJs onpejenieHHsl OKTaBHHX yPOBHEH 3BYKOBOM
MOLI{HOCTH a3POJHHAMHYECKOTO LIyMa BEHTHIISITODOB CIYXKUT cleAYI0-
was Gopmyna

L

=L, +AL (6.65)

i OKT OKT

rae AL -~ OTHOCHTeNbHHI CIIEKTP 3BYKOBOW MOIHOCTH, PABHBIH
pasHOoCTH 0DLIEro U OKTABHOTO YPOBHS, 3aBUCAUINM OT THIIA BEHTHJIATO-
pa M CKOPOCTH BpalieHns ero paboyero Koseca, 0.

Bopeba ¢ aspoguHAMHYECKHM IIYMOM BEHTHJISATOPOB 3AKMIOYAETCH,
BO-IIEPBHIX, B MPOBEAEHKH MEPONDPHATHIL, CNOCOGCTBYIOIHX CHHKEHHUIO
3TOrO LIyMa B CAMOM MCTOYHHKE, U, BO-BTOPbIX, B IPEMEHEHUY Padiny-
HBIX [IYMOTIY MM TEbHBIX YCTPOHCTB B CeTH BO3yXoBozoB. HanmoMuum,
YTO A3POAMHAMUYECKHH IIYM BEHTWIATOPA PaclpoCTpaHiercs IO BO3-
AYXOBOJAM HE3aBHCHMO OT HAIIDABJIEHMS [IBHIKEHHUA B HHX BO3[YyXa.
YMEHBIUKT a3pOAUHAMMYECKHHA IIYM B CAMOM HCTOYHHKE MOXHO IIy-
TEeM IIpaBHJ/IbHOrO BHIGOpA THNA BEHTH/IATOPA M PekuMa ero paboThL.
Hanmenpumii myM co3jaloT LeHTPoOeXHbIe BEHTHIATOPHI C JIONATKa-
MH, 3aTHYTbIMH Ha3aj, a /71 OJIHOTO K TOTQ JKe THNa BEHTUIATOPOB Ypo-
BEHBb CO3/1ABAEMOT0 HME 3BYKOBOTO [aBJIeHHs TeM HHXKE, UEM MEHbIe
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JHaMeTp ¥ uucio 060poTOB PaBoyero Koneca, uTo caeayeT U3 hopMy bt
(6.60). Henenecoo6pasHo NPUMEHATb BEHTHIATOPEI ¢ 0KPY:KHON CKOPO-
¢Thi0 pabouero koneca Gonbiie 30 a/cex. Bo pcex cayuasx BEHTHIATOP
HeobxonMOo Noabupate Tak, 4Tobbl ero KII/ cocrasnan He Menblie 0,9
0T MaKCHMIBHO BO3MOXKHOro. K aToMy cBofATCs MeponpusaTHs, clio-
coOCTBYIONIME YMEHbIIEHNIO a3POMHAMHYECKOr0 MyMa BEHTHASTOPA B
CaMOM MCTOYHHKE,

Jl1a yMeHblIeHHA IIyMa, TlepeIaioeroca oT BEHTHASAToOPA Mo BO3/Y-
XOBOZAM, HCIO/Ib3YIOTCA Pa3IYHOr0 POAA IIYIIMTETH IYMa.

Ho npex e yeMm IpMMeHATH Te MM MHBIC YCTPOHCTBA 5 Iy e HUST
Iy Ma, c/IeiyeT oNpefle/ITh BeTHYKHY HeoOX0/1MMOro 3araymenus AL,

ALy =L, -(L,+4L,), (6.66)

rae L - TOIMYCTUMbIH ypOBEHb 3BYKOBOH MOLIHOCTH ¥ IIPHTOYHOTO
HIIH BRITSKHOTO OTBEPCTHS ( peieTkH) B ioMeTeHHi. Bennanna L) 6ama-
Ka K YPOBHIO, ROMYCTHMOMY 110 HOPMaM 7151 JaHHOTO IIOMELEEHUA;

AL_ - cymMmapHble IOTEPH 3BYKOBOMH MOIITHOCTH B C€TH BO3YXOBOKOB
OT BeHTHUJIATODA 70 OTBEPCTHS. B KauecTre pacyeTHO Tpacehl clefyer
IIPUHUMATD TPACCY ¢ HAUMEHbIIMMH IOTEPAMH 3BYKOBOI MOILHOCTH.

®opmya (6.66) cipaseasvisa, KOTaa HOPMUPYIOTCS OKTaBHEIC YPOB-
HHU 3BYKOBOTO AaBjeHUA. JTa ke GOPMysa UCIIONb3YeTCs U B caydasx,
KOT/a HopMUpYeTcst o01iil ypoBeHs.

Pacuer cyMMapHBIX NO0TEPh 3BYKOBOH MOHIHOCTH B ¢ETH BO3OYXOBO-
JI0B IPOU3BOHTES! IO IKCIIE PUMEHTANBHBIM JaHHBIM, UMEIOTIMMCH B CTie-
UHJIbHON HOPMaTHBHOH JuTepatype. Ecau oxaxercs, uto L+AL-= L,
HUKaKNx JONOJHUTEAbHBIX IAyLIUTEeIeH NIyMa YCTaHAB/IMBATL He Clie-
ayet. Koraa Lp+ AL“< Lw, Heob6xoauMo OpenycMOTPETD Clie {HATbHBIE [i1y-
muTenn wyMa. [lpocTeliiinM yeTpoicTBOM TaKoTO Poaa ABIseTc 0biau-
10BKa BHYTPeHHEH MOBEPXHOCTH BO3/lyX0BOAa 3BYKOMOTIOIIAIIUMH
matepuanamu. [Toayqaioneecs npu 3TOM 3ariyiueHue IyMa MOXKeT ObITb
TMOACYMTAHO 110 NpHOIKEHHOU dopMy e

AL, =i;9{ (6.67)

rie S — nepuMerp MOMEPeYHOro CeYeHH sl BO3AYXOBOIA, M;

F — nnowmazab nonepevHoro cedeHHs BO3AYXOBOIa, M2

[ — navua Oﬁnuuonalill(?ro yyacTKa, M,

o — Ko3(PUIHEHT 3BYKOTIOTIOMEHUs 00MIIOBKH BO3AyX0BO/A, 32a-
BUCHT /15 JaHHOTo MaTepuana o0JMIIOBKH OT YaCTOThI 3BYKA.
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Kak BuaHO u3 dopmynsl (6.67), yem Gonswe ornomenne S/F, reM
cuinsHee 3tdexr raywenus myma, [loatoMy HaxoasT npuMeHeHMe TLIA-
cTuHgareie (puc. 6.45) u cotossie {pHc. 6.46) wymoraywwnrenn. Pacuer
3arAyIIeHUsT BeJETCS B 210M CAyUae sl OHOH Syeilky myMoriyiuuTe-
As. BecbMa adpekTHBHBI IYMOTIYIIMTENN C KOABUEBBLIMM KaHATaMH
(puc. 6.47).

TIpu paspaboTie MeponpuaTuil o Gopsbe ¢ a3poMHAMUYECKUM TIY -
MOM, TIEPE/AI0IMMCA 110 BO3/[YX0BOIaM OT BCHTUISITOPA, HEoOX04MMO
UMETB B BULY, UTO IIPH OYCHE GOJBITUX CKOPOCTAX JIBUKCHUA BO3/lyXa B
BO3/IYXOBO/IaX, & TAKXKE Yepe3 IPUTOUYHbIE U BLITSXKHbBIC oTBepcTHs (pe-
HIETKH) MOXKET BOBHUKHYThH jIO][()JlHPITCJTthIﬁ ZI.Z')DOIIHHZI.MM"IEC[(HI'/'] HIyM.

Pnc. 6.45. IlnacTMuyaTble NIyMOUAY IIMTENH:

1 — BO3AYXOBO[; 2 — MIACTHHE H3 3RYKONOrIONMAKLIEr0 MaTepuana; 3 — Kopnoyc

Puc. 6.46. CoToBBIe IYMOIYIIUTENH:

1 - npoBoaOYHBIT KapKac, 2 — /10l 3BYKOMOLIGIIAIIIET0 MaTepuaia
TOMUHUHON 2-2,5 cm; 3 — cexkiiaA coTOBOrO TAyIUTe/S

371



Inasa 6

3TOT IUYM MOXET CO3/IaBaTh-
ca u myMornywureaeM. [lo-
ATOMY CJIELyeT OrpaHU1HMBATE
CKOPOCTH JABIIKEHUA BO3AYXA
B BO3/yxoBoaax. Hanpumep,
A7A TIOMEMEHHN C YPOBHEM
wyma 70 d6 pexoMeHIyIOTCH
TAKHE MaKCUMMaJlbHbIE CKO-
pPOCTM BO3/IyXa: B HAYAIbHBIX
y4acTKax BO3I/[yXOBOJIOB 7—
9 M/cex, B OTBETBACHMAX 53—
7 m/cex, B KOHEYHBIX VyacT-
Kax, B PeleTKax ¥ raymuTe-
JISX WyMa 3—4 m/cex.

Ecau Benrmagatops yera-
HABIMBAIOTCA B COODYKEHWH,
T/Ie €CTh TIOMEILEHWH C OBHI-
IJEHHBIMY TPeboBaHVAMMU B
OTHOIUEHUM 1LyMa, HeoGXo-
JIUMO BHINOTHUTE PSAJ IOTOT-
HUTENEHBIX MEPOIPUATHI:
BEHTHIALIMOHHYIO KaMepy
PACHOOXNTD 110 BO3MOXKHO-
CTH B/Id/IW OT YKa3aHHbIX TIO-
MCLIEHUH, CTPOHTETbHBIE OT-
PaXK/AEHUS BEHTUISIIMOHHOH
Kamepel CHabauTe Heobxoau-
Moil 3ByKOBOH u30onAMeH, B
Kamepe yeTpouts TaMOyp uiu
JIBOMHBIE /IBEPHU.
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IIYCK, HAJIAJKA, UCIIBITAHUA
H OKCIINTYATAIIUA CUCTEM BEHTUJIAITUU
H KOHAUIIMOHHUPOBAHUA BO3/1YXA

§ 7.1. Cocras HenbiTanHi B X NOATOTOBKA

[locne okoHYAHUA MOHTAXKA W TIepe/| IPHEMKOH CHCTEM BEHTUASAUNN U
KOHIMITUOHHUPOBAHUA BO3/1yXa IIPOU3BOAATCA TIPCANYCKOBBIC MCHbITAHUA,
B NPOILECCe KOTOPHIX OCYIIECTBAAETCS M PETYIHPOBKA CHUCTEM.

[IpeamyckoBbie UCHBITAHUS HEOOXOAMMEL I3 BCCX CaHUTapHO-TeX-
HHYCCKHUX CUCTCM. ,HJTFI CUCTEM BEHTUIALMHK 1 KOHHLIMOHUPOBaHUSA BO3-
JyXa OHU NpHoGpeTaloT ocoboe 3HaUeHue, 2 x ofbeM 1 CA0KHOCTD HOJIb-
e, YeM B JPYTHX cucreMax. I1o oOBACHAETCS TPEMS OCHOBHLIMM
TPUUMHAMM:

— 6oMBIINM KOJAMYECTBOM Da3IMUHOTO, WHOT/A J0BOJIBLHO CJAOXKHO-
ro, ()60pyﬂOBaHHH, YCTAHOBJCHHOTOQ B TAHHBIX CUCTEMAX, W PA3HO-
obpasuem NPOMCXO/AALIMX B HUX (PU3NUECKHX TTPOLECCOB;

~ HEeTOUHOCTbLIO HEKOTOPDIX UHXCHEDHBIX MCTOA0B pacyera, UCIONb-
3yeMBIX B HACTOSIIIEE BPEMS [TPH TIPOEKTHPOBAHMH CHCTEM BEHTH-
JIAIMA 1 KOHHIITMOHHMPOBaH WA BO3AyXxa,

— HEOOX0AMMOCTBIO HANAIKM M PETYIUPOBKM CHCTEM M3 YCJIOBHI
paboTHI B peXUMaX, OTJHYHBIX OT NIPUHITOTO B PacyeTe Npu mpo-
CKTHPOBAHWH,

Kpome Toro, cnezyer cuurarbes € 4acTo BCTPEYAOLIekcs Heompesie-
JAEHHOCTBIO B NCXOAHBIX JJAHHBIX, IPUHATHIX B [IPOEKTE, U, HAKOHELL, 060"
CHOBaHHbLIMH OTCTYIIJIEHUAMH OT mpoeKTa, CieJJaHHBIMH 1O TEM MW HHBIM
MIPHYMHAM B [IPOIIECCE MOHTAXKA.

CocraB ¥ XapakTep UCTIBITAHUIE, & TAKXE DETYTMPOBKY CucTeM BeH-
THWIANHHA ¥ KOHAHUITHOHUPOBAHHA BO3/yXa onpejgensderca MHOTIMH Cb'clK-
TOPAMH, 3aBUCALLIMMH KaK OT CaMUX BHITIIOMHCHHBIX CMCTEM BCHTHIIAIIUM
W KOHTMIMOHUPOBAHMA BO3/1VXd, TAK Y OT Ha3HAYEHUA DG’bEKTﬂ, €ro CTpo-
UTEJIBHBIX U TEXHOJOTHYECKUX xapakTepucTuk. [TosroMy B KaskiOM oT-
JICABHOM Cilydae opraHd3anus MCTIBITAHUE U MeTOAuKa uX MpoBE/IEHNA
MOXET MMETH TC U MHEBIEC OTJTHYHUTEIBHLIC OCOﬁeHHO(‘.TI/I.

Mt ocTanoBUMCs 3/Aech Ha Tex 1MOJI0XKCeHWAX, KOTODbIE ABJAATOTCA
OGBBaTeﬂbHBIMYI JUTA BCEX CAYYaeB NPOBCACHMA I’lC][bI'l‘aHHI‘rJ{ H COCTaB-
JSIOT OCHOBY 3THX MCIBITAHWE, (Y KasaHus N0 NpoBeNeHUIO0 MCHALITA-
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HUIH CUCTeM BEHTUIAWE ¥ KOHAUHUOHMPOBAHHS BO3/lyXa CoAepXKaTca
B CHull 41-01-2003.)

O6utas uend ucnuiTaunit — nposepka addgekrusrocT paboThl He
TOJABKO CHCTEM BEHTHAALMM M KOHIMIMOHMPOBAHUA BO3/YXa B HEI0M,
HO W BCEro YCTAHOBAEHHOTO B 3TUX CUCTEMax 00Opy/ZOBaHMs, a TaKKe
BCEX CPEJICTB aBTOMATHKMW M yIpaBaenus cucreMamu. Ilopsziok mpose-
JleHUs UCMBITAHWI AaBTOMATMKU PAacCMaTpUBAaeTCs B Kypee «ABTOMATH-
3aLHs CAHUTAPHO-TEXHUYECKMX CUCTEM» . ITUMM NCTBITAHHAMH PYKOBO-
JISIT CHEUAIUCThI 110 ABTOMATHKE,

B urore 10mxHO OBITH YCTAHOBACHO COOTBETCTBHE BLIMOTHEHHEIX
CHCTEM [POEKTY M CBOEMY OCHOBHOMY HasHawenunio. [lns Toro urobsl s1o-
OGUTHCS TAKOTO COOTBETCTBYUS, B OONBINMHCTBE CYYaes IPUXOAMTCA NPO-
U3BOAUTH HAJIAIKY K PETYIHPOBKY CUCTEM B 11€JI0M U YCTAHOBJIEHHOTO B
cucremax obopyaosanms. [loaTomy Hanajounble paboOTL MbI CUMTACM
COCTABHOW W BAKHENTIEH YacThIO NCTIBITAHWIN,

Wenplranus caeayer pasjcauTs Ha Ba OCHOBHEIX ATalia.

[ aTan — wenstanus 0OopyL0BaHMS U OT/CABHEIX ATCMCHTOR CHCTEM
BEHTUISILMH W KOH/IMHNOHUPOBAHUA BO3AyXa (MHIMBH/IYaAbHbBIE UCTIBI-
TaHusA).

[I aranm — uCNBITAHUSA HA CAHUTAPHO-TMTHMEHHYECKKH 3pdekT cucTeM
B L€JI0M, @ eCIV Ha 00BCKTE HECKOJILKO CHCTEM M HE MCIIIOYEHO IPH Pa-
60Te BAMSAHME OJJHOM CHCTEMBI Ha JPYTVIO, — TO M COBMCCTHBIE MCIIBITA-
HUS! OJIHOBPEMEHHO paboTaONMX cHeTeM (KOMILIEKCHBIE MCHBITANMSA).

Wenpiranus, oTHocsmyecs K I aTainy, MOXHO Ha3BaTs 1IPEATTYCKOBHL-
M, UM [IpenycKoBoil Hamazakoi, a ko I sraity — wcnsiTaHugMu Ha ad)-
ek 1eHCTBUA CHCTEMBL.

PaboTht 110 Hamazke ua [ arane npomM3Boaares oGb4HO cutaMa MOH-
TaXKHOH OPTaHM3ALNK, XOTH /UIA BHINOJIHEHUS HEKOTOPHLIX BHIOB 0c0B0
C/IOMKHBIX HaMaZO4HbIX PaloT MOTYT IPUBJIEKATHCH CHEMHATM3MPOBAH-
HbIe HATATOMIIRIE OPraH AN,

I arany UCTLITAHAH OMKHO TPEANIECTBOBATH TpeABapHTelbHoe 00-
caeoBAHME CMOHTHPOBAHHEBIX CUCTEM BEHTHIISIIIMY H KOHAXIIMOHAPOBA-
HYS BO3/IYXa C Lejsio BeisaBaenus Beex fAedekroB MoHTaXKa. B npouecce
obcaenuBaHus JOKHO ObITE TakKe ONPEIETEHO COOTBETCTBHE IPOCKTY
OCHOBHBIX AMEMEHTOB CHMCTEM.

YxaxeM, Ha 4To 1yxHo ofpamars ocofioe BHUMAHKME TP TPOBEsc-
Huy 00CICIOBAHMS,

CeTb BO31YX0BO/IOB. IIpoBepseTCH COOTBETCTBHE MPOEKTY TPACCHPOB-
KM W OCHOBHBIX Pa3MEpOB BO3/{yXOBOAOB, HAJIUYHME M NPAaBUIBHOCTE pac-
MOJ0XKEHUA JIOKOB /i YCTAHOBKU U3MEPHTENBHBIX Npubopos, cooTBeT-
CTBUE NPOCKTY KOHCTPYKIMHU, PACIIONOKEHUS U PA3MEDOB YCTPOHCTB 115
pacipejeneHusl U BbITSKKY BO3/{yXa (BKJIOYast [YIWUPYIONIHE HACAAKY 1
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MeCTHBIE 0TCOCH ). KpoMe Toro, npoBepsieTcst IOTHOCTh BCeX COC/IHHCHUH
BO3/LyXOBO/IOB, YCTAHABINBAETCS HAJIMUHE WM OTCYTCTBME MEXAHMYECKUX
noBpexaeHunit u sacopeHnit. Bopmoe BEUMaHue obpanaercs: Ha COOTBET-
CTBUE TIPOEKTY MECT PACIOJOKEHWS Ha BO3AYXOBO/AX 3an0OpHO-Peryau-
PVIOIIHX YCTPOHCTB (T€PMETHHECKHUX KJIAIAHOB, Iubepos, pocceb-Kaa-
naHoB, obparHsix kianados u zip.). IIposepsiercs goctynHocTs M y106CTBO
yIpaBieHus HTHMH YCTPOICTBAMY, @ TAIOKE BOZMOKHOCTE KOHTPOJISA 32 UX
NONOKEHUEM (OTKPHITO, 3AKPLITO, HETIOTHOCTEIO OTKPBITO),

KanopudepHbie ycTaHOBKH H NOBEPXHOCTHbIE BO3AYXOOXAaANTeE-
au. Ilposepsercsa coOTBETCTBHE TPOEKTY THIIOB YCTAHOBIEHHOTO 060PY-
JIOBAHUA M CXEM MPUCOEAMHEHHBIX TPYOONPOBOAOE C TETI0- U XOA0/0-
HOCHTesneM. Y CTaHABIMBAETCH COCTOSIHYE opedpeHus U 06BOAHBIX
KaHAJIOB, INIOTHOCTh COGMHEHUS KaAopudepoB U BO3IyXo0XIauTeneit
€ BO3/IyX0BO/IaMu, HANHUHE HeOOXOMUMEIX KOHTPOIBHO-H3MEPUTEIBHBIX
npubopoB, HANTMYKE WAN OTCYTCTBUE 3arpA3HEHMH.

BeHTHAATOpHbIE YCTaHOBKH ( BeHTHJSIUHOHHbIe arperatbi). ITpose-
PSieTCs COOTBETCTBHE MPOEKTY YCTAHOBKH BEHTH/ISTOPOB M 3IEKTPO/BH-
rarefeil, a Takxke cinocoba nx coemHenus. [IpoBepaercs raixe Hasexk-
HOCTDb 3aKpEIUICHUS BEHTHIISITOpA M 3MeKTPoABUIaTeas K OCHOBAHUIO,
NPaBUIBHOCTH HANPaBJeHUs BpalleH s pabo4ero Kojaeca v KaueCTBo ero
6anancupoBku. Bosbinoe BHUMaHME 0OPAIALTCS HA COCTOsAHHME 011ac-
Teit paboyero Kosieca, BETMUMHY 3a30pa MeXy pabounM KoaecoM HeHT-
pOOERHOTO BEHTHIATOPA W BCACHBAKOLIMM NaTpyHKOM, a TakKe JofaT-
kamut pabovero koneca u obevailkoll oceBoro BeHTHIATOpA. B Ccayuae
KIMHOPEMEHHOH Mepe/iayu NpoBepsaeTcs NapalielbHOCTh 0ceil IIKUBOB,
KOJIMYECTBO W HATSIKCHUE peMHeid.

LenTpasbHbie 1 MeCTHbIE KOHAHLOREPDL. [IpoBepsieTcsa npaBUIbLHOCTL
YCTAaHOBKM OCHOBHOTO 00ODY/IOBAHMS, & TAKXKE CXEMBI [IPHUCOEIMHEHHbIX
BO3/yX0BO/i0B M TpyGompososos. B dopeyHouHbIx Kamepax ocoboe BHM-
MaHHe 00paniaeTcs Ha YUCI0 YCTaHOBIEHHBIX QOPCYHOK M Ha YCTPaHeHHe
sacopenus, ey oHo umeer mecto. [Iposepsiercs coctosinne cenapaTopos,
Ha/WYME W UCIPABHOCTE (PUJIKTPOB /7T BO/ILE M TIPEAMBHOTO YCTPOHCTEA,

Macasusie GuabTpil. B camoounmaionrxcs Macasineix ¢uibrpax
TIPOBEPSAETCS COCTOSIHUE CETYATBIX IITOPOK, HATMYME MAca B BalHe, IIpa-
BWIEHOCTB padOThI ATEKTPOI PUBO/A, HATIPABIEHNE M CKOPOCTE JIBHXe-
HUA IITOPOK, TEPMETUYHOCTE Pa3/e/IKi MeX/iy NaHe s MM, a TAaKKe MeX-
Ay HAHETSIMU ¥ CTPOMTENbHBIMY KOHCTPYKIMAMH.

B MacasHbix s4eHKoBBIX (DUIABTPAX MPOBepsieTcs MAOTHOCTH 3arojl-
HeHUs, CMOEHHOCTD 3aMOTHUTENA MacJIOM, IOTHOCTD COMPAXKEHWA A4e-
ek (PUABTpa ¢ yeTaHOBOYHOM PAMKOH.

IbiteoTaeHTEN (IIMKIOHDI, HHEPIHOHHbIE MbL1eoTAeTHTe ). Tuia-
TeJIbHO IPOBEPSIETCS TEPMETUMHOCTE BCEX OCHOBHBIX YacTell bL1e0T/ e~
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Tenei. B MHEPUUOHHBIX MBLIEOTASTNTE/IHX O0IBII0e BHUMAHHE YAeIIeTCS
KayecTBY M3TOTOB/CHMSA M IPaBUIBHOCTH YCTaHOBKM KOHYCHBIX KOJIELL.

Ha Bce BoiapjaeHHBIE TIpu 06CTE/0BAHMA OTCTYIIEHNS 0T TIPOEKTA U
BCe 7leheKTHl MOHTXA COCTABNAIOTCS AedekTHble BeqoMocT. K Havany
poBE/IEHYS TIPE/TYCKOBBIX UCIIBITAHUH BCe nedekTl JOMKHBI OBITH Y-
Tpatenbl. Kpome toro, nepes HayanoM vcnbitaHuil 10kHB OBITE HaMe-
YeHbl MeCTa YCTaHOBKE NPUOOPOB M BEIOpaH T NpHOGOPOB AT 3aMepOB
paBﬂH‘IHh[X BEeJIMYHH B l'[])()]_[CCCtT poBeeHIA HCI’IBITaHI/lI"’l.

§ 7.2. Hcnbitanps, Hala ka oGopyI0BAHHA H OT/IEJbHbIX
97IEMEHTOB cUCTeM (MPeANyCKOBbIE HCIbITAHHA)

B npouecce aroro 3rana ucnsitaHyil peaoTcs CAe/yIoNnme 3ajaun:

a) IpoBepsieTcA, B OTIONHEHHE K TPEABAPUTEILHOMY 00CIE0BAHHUIO,
TEXHUYECKOE COCTOSTHUE 3IEMEHTOB CHCTEM IyTeM NpoBE/ieHUn
COOTBETCTBYIOWUX YACTHLIX UCTHITAHWK,

6) aenaorcs HeoOXOAMMBIE 3aMepbl BEIUYUH, XaPAKTePU3YIOU{HX
pafoTy ycTaHOBIEHHOTO B cucteMe obopynoBaHus;

B) oCylLlecTBseTcs Halaaka 0D0pyI0BaHus C HeAbIO HoMy4eHUs Ipo-
eKTHEIX XapaKTepuCTHK.

OcTaHOBUMCH Ha UCIIBITAHMSIX M HANA/Ike OCHOBHBIX BH/10B 000py /10~
BaHUA ¥ 3TEMEHTOB CHCTEM BEHTHWIALIUN Y KOHAVMIMOHHUPOBaHUS BO3/Y -
xa. Bce naMepeHus, ocylUeCTBASEMBIe B NPoLECCe HCTIBITaHMIL, HATanku
W PEryJTUPOBKH 3THX CUCTEM NPOU3BOAATCS NPpUOOpaMH 1 110 IPABILIAM,
H3BECTHBIM U3 Kypca «KOHTpOoIbHO-13MepUTeTbHbIE T1PUHOpbL».

Benmunamopuvie ycmanosxu (eHMULAUUOHNBLE AZPE2ATYL)

B pesyabrare UCIbITAHUS BEHTWISITOPHOH YCTAHOBKH /IGJDKHO ObITh O11-
peziesicHO KOMMYECTBO MepeMelilaeMoro Bo3jyxa (pacxos) W /JaBjaeHue,
co3/aBaeMOe BEHTUISTOPoM npy pabore Ha qaHHYIO cethb. Bo Bpems uc-
TBITAHUS BCE YCTAHOBJIEHHBIE HA CETY 3all0PHO-PETYIUPYIOLIKe YCTpoi-
CTBa, a TaKXe TPUTOMHBIC ¥ BBITSXHBIE OTBEPCTHST IOJIKHBI HAXOAUTBCA
B TIOJTHOCTHIO OTKPBITOM COCTOSTHUM.

Kpome BesnyuHBl pacxoga Bo3yxa U AaBjeHUs, CO3[aBAEMOTO BEH-
THASTOPOM, 3amepsietcsl pakTrHyeckoe yucao oboporos pabovero komeca
BCHTUIATOPA.

YiakeM, 4T0 pacxos BO3/(yxa, TePEMCIAeMOTO BEHTHIATOPOM, A0/IKEH
onpenesThCs BO BCACBIBATONIEH (10 BEHTWIATOpA) M HarHeTaTe1bHo (noc-
Je BeHTUasATOpa) aMHUAX. IIpu atoM pacxoxciennie B pacxonax BO3/yxa io
1 NOC/e BEHTHIIATODPA HE JODKHO MpeBbimnate 5%. [IpouspoputensHocTh
BEHTU/IATOPA MIPHHAMAETCS PaBHOIt TONYCYMMe ATHX PacXoioB.
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BaMCpCHHB}I BeJIMYWHA MOJHOTO /AaBjlieHusd, CO3/[laBaeMOTo BEHTHIA-
TOPOM, IPHUBOJUTCA K CTaHIaDTHHIM YCJIOBHUAM 110 cbopMyﬂe

760 (273 +1)
P =P, ——"7,
¢TI 9938

e P‘bz u P —dakruieckoe ¥ 3aMEPEHHOE TIOTHOE aBJIeHHE BO3-
nyxa, xkl'/m?

B — 3amepennoe GapoMerpudecKoe [aBieHIe BO3LyXa, MM pm. Cm.;

t — 3aMepeHHas TeMrepaTypa Bosayxa, °C.

Ecan oKaxercHs, YTo HOHY‘[EHHZLH BeJIMYrHA IPOU3BOAHUTEIBHOCTH
BEHTUIATOPA COOTBETCTBYET Hp()E‘KTHOﬁ WJIW HECKOJIBIO €€ TIDEBBIIUACT,
HUCTIBITAHUA BCHTArperara MOXHO CHUTATb 3aKOHY€HHBIM H.

B cnyyae eciv dpakTuyecknii pacxos Bosayxa Oyaer 11peBbIlIaTh Mpo-
C€KTHBIH, CIeYEeT QUPEACAHTh BENUYHHY norpebasemoit aAeKTpoBUrA-
TeNAMHY MOUTHOCTH (HEHOCDGHCTBCHHBIMH 3aMeEpaMi Wi 110 M3BECTHOH
w3 . 6 gopmyne). HorpebisieMasi MOIHOCTD He KOIKHA TPEBHINIATH
HOMMHAJIBHYI0 MOLIHOCTD 371ekTpozBuraTens Gomnbuie yem Ha 10%. Ecan
npesbifieHe okaxercs Hoapwe 10%, HeoOXO0MMMO TPOU3BECTH Zpocce-
JUPOBaHHE CETU BO3/AYXOBO/0B, Ha KOTOPYIO pﬂﬁOTaCT BECHTUWIATOP. B rex
cayyasx, korja dpakriieckas mpoU3BOAMTEBHOCTE BeHTUAATOpa Oy et
MEHBILEC IPOCKTHOH, HYAKHO C/IC/IATH AHAIU3 ¢ HENLIO BBIABICHUA W yCT-
pPaHeHUA HPUYHH pacxoXICHUA. Z[J'Iﬂ 3TOro Caeayer noCTpouTh aapon-
HaMHYEeCKHE XapaKTePUCTHKH BEHTUJATOPA U CETH BO3AYXOBO/I0B, MOC-
JIe 4ero MCNodb30BaTh METOA HANOKCHUA XapaKTePUCTHUK ([HaHHBIIH
BOTIPOC MGAPOHHO PacCMoTpeH B IL 6).

B pesyabraTe aHanuza foaxeH OBITE C/ie1aH BBIBO/ O HeoOX0HMOC-
TH ACIIpaBJeHuA CeTH BO31yXOBOAOB, 3aMeHsl OT/IERHBIX 3JCMEHTOB HIIH
BCETQ BCHTUJIATODA.

(7.1)

Cemb 8030060008

3anayaMyl a3POAUHAMUYECKUX UCTIHITAHUH, peryIMPOBKH M HAJTAKY CETH
BO3/1yXOBOJOB ABJIAIOTCA:

a) iIpoBepPKa IIOTHOCTH BO3AYXOBOJIOB, BBISBJIEHHE TIO/ICOCOB H yTe-

4eK BO3ayXa C MOCAeAYIOUINM UX YCTpaHeHeM,

©) mposepka ¢aKTH4eCKOTO PaCHpe/ic/ieHna BO3yXa (10 TPUTOYHbIM

¥ BEITSKHBIM OTBEDCTHSM U PETYIMPOBKA PACIPEACTEHAS C 1[ebI0
ROCTHEHWA [POEKTHBIX 3HAYCHUI1 pacXoHoB.

Jna npoBepKH MAOTHOCTH CETH BO3/YXOBOJIOB HEODXOAMMO TIPON3-
BECTH 3aMEPBl KOJIWYECTB BO3/1yXa, NOCTYNaloMHX Yepes BCE OTBCPCTUA B
cetH (MPATOYHLIE WK BHITsDKHDBIE), KOTOPBIE JUIA ITOTO /I0JIKHBL ObITh
MOJHOCTEIO OTKPBITEL
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[lonyyennoe 3HaveHMe CYMMAPHOTO PACXG/A BOIIYXA CPABHUBACTCH C
(haxruueckoil NPoOM3BOAMTENBHOCTLIO BeHTUASTOPA. ECmu okaskercs, 4To
Pa3HOCTS 3TUX JIBYX BeJIMUMH He npespiinaeT 10% ot (akrieckoil mpous-
BOJIMTEILHOCTH BEHTHIIATOPA, MOKHO CUMTATD CeTh BO3AYXOBO/IOB JIOCTa-
TOYHO NoTHOIL B ciyyae GOMBINETO pacXox/jeHnus CAEIYET BHIABUTE BCC
MECTa yTeUeK WM MOJICOCOB ¥ YCTPAHUTD COOTBETCTBYIONINE HETIOTHOCTH.

Merognl ofHapykeHnd MeCT YTeHeK WIIH [0/COCOR OTMIMCHIBAIOTCA B
mcurnanHe «TeXHOI0THA NPOU3BOACTBEA, OPTAHU3ALHA H AKOHOMHKA
CAHMTAPHO-TEXHUIECKUX PaboT».

Peayanrarsl 3aMepoB KOTHYCCTB RO3AYXA, HOCTYHAIIINX YePes MpUuToy-
HEIE WY BBITSDKHBIE OTBEPCTHS, NO3BOSIOT TIOAYYMTS JAHHBIE O PACX6/aX
BO3/IyXa, TIO/[ABAEMBIX B MOMEL{CHNS H/IH yAalIieMblX 13 HUX, a TAKXKE O
Pacxo/iax BO3/IyXa B OT/JEIBHBIX YUACTKAX U BETBSIX BO3/iyX0Bo/ioB. B mpak-
THKE, KaK TIPaBUJIO, IMEIOT MECTO OTKJIOHEHHs (MHOT/[a 3HAYHTEAbHLIE)
(haKkTIYeCKUX pacXoA0B BO3/YXA OT IPOEKTHHIX. [103TOMY B LIPOIIECCE 910~
O 9Tana UCTIBITaHuil MPOVI3BOIMTCH PETYIUPOBKA CETH BO3/YXOBOJIOB C
LI&/IBI0 ICIYYeHNs! [IPOEKTHOIO paclipe/iefieHnsi PacXo/0B BO3AyXa.

PeryavipoBky ceTy BO3LYXOBO/IOB YYILE BCETO TIPOUIBO/INTD, UCTIO, b
3yl CAeMyIOUMA MeTo/1.

Ilepey; peryMpoBKOil HECKOIBKO NPUKPBIBAETCS INOEp Y BEHTHAATOPA,
¢ TeM uToGsI OGILMIT pacxo;1 B cery cocrasmsia 70—75% oT mpoekTHoro, Pery-
JMPOBKA HAYWHACTCA C /IBYX HanGofee yAaleHHBIX (KpaHHHX) oTBepcTnH
kaxoi-mbo BerBy. V3MeHsIA Mon0XKeHNe PETYIAPOBOYHOTO YCTPOHCTBA Y
TOTO Wi APYTOTO OTBEPCTHS, HAZo I0OUBATHCA OAMHAKOBOTO COOTHOIIEHHSA
thaxTreckoro (L ) V1 TIPOEKTHOTO (L"p) PacxoaoB 11T 060HX OTBEPCTHEL:

L L
ESLL:Aa = - (7.2)
npy ‘Ll'lp2
Hanee mpousBoAMTCs PETYINPOBKA CJAEAYIOWEro (TPEThETO) OTBEPCTHS
Ha TO Xe caMoe OTHOLIEeHHE A, Hpu ITOM JZIOJIKHO ()bITb AOCTUTHYTO OT-
HOIIEHNe

L Ly +L
L T i, - (7.3)
ana Liy 1 +an2
B peaynprare Bce TPY 0TBEPCTUA 0KA3BIBAKOTCA OTPETYIAMPOBAHHBL-
MU Ha O/iHO ¥ TO XC OTHOILCHUC (I)'dKTH‘{GCKOI'O H MMPOEKTHOTO pacxosios
BO3/AyXa:
L L L L. +L, +1L
$i _ k2 b3 _ b Ty T s . (1.4)

L"Pi LﬂPZ Lﬂp3 LHD! + L"PQ & LT‘P3
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Taxum xe 0OpasoM peryMpyioTcst Bce OTBEPCTHA JaHHOH BeTBU. 3a-
TEM B TOH e TocAen0BaTeIbHOCTH (HAaYMHAS ¢ KPaHHWX OTBepCTHH) 1
UCXO/IS1 U3 IPUHATOTO OTHOIUEHUS PETYTUPYIOTCH BCE OTBEPCTUS OCTAIb-
HEIX BeTBel.

[locne peryavpoBKy OT/I€TBHBIX BETBEil IPOU3BO/IMTCS PETyINpOB-
Ka caMMX BeTBeil Mexay cofoil. B mpouecce 3toro gocturaercs oTHO-
weHue

N5 R =71

LHP[ L“P[l L“Pk

Ly, _ Lrbn _ Ldlk (7.5)

rie L@r’ Ly »s Ly, — daxruueckue pacxonst Bo3ayxa B otaess-
abix (1, 11, ...,k) BETBSIX CETH BO3/IYXOBO/IOB;

anl, L"P“,-“,ank — NpOEKTHBIE PACXO/bl BO3AYyXa B TeX Xe

(I, 11, ..., k) BerBax.

B urore mo BceM BETBAM M BCEM OTBEDCTHAM OOECTIEUNBAETCH OIHO
OTHONIEHHE 7 PakTU4ECKAX W MPOEKTHHIX PACX0/0B, OCTAETCH TOJBKO
YCTaHOBATL Wubep y BEHTUAATOPA B TaKkoe MoaokeHne, 4todsl obumi
pacxoz GblT paBeH TPoeKTHOMY. 10 Gy/IeT 03HAUATH, UTO PACXO/bl BO3-
[AYX2 Y€pPe3 BCE OTBEPCTUS JOCTUTHYT MPOEKTHBIX 3HaYEHMH, a cieqosa-
TEJABLHO, PEryJIMPOBKY MOMKHO CHMTATH 3AKOHUYEHHOIL.

JlomycTuMas pasHHua MEX/IY (DAKTUYECKYIMH M TIPOEKTHEIMH PACX0-
JIAaMU BO3ZYXA He JIO/KHa npesblarb *10%.

Pezyibrarsl 3aMepos /laBieHuUIT 1 pacXo7ioB BO3/YXa /10 M OCTIe HANA/T-
KV 3aHOCSITCS B ClIeNMAIbHY 10 Tal/mny.

Kanopugpepruvie ycmanosxu

ITpu ucnprtanny KanopudepHo# ycTaHOBKY J0%KHBI OBITD OlIpeeeHbI:
a) a3poANHAMMYECKoe COMPOTHB/IeHNE yCTaHoBku U 6) ee dakruyeckas
TENAOMIPOU3BONTCABHOCTS.

AsponaHamMuieckoe COMPOTHBAEHHE Kanopudepa HaXoauTcsa obb-
HbLIM C1I0cOBOM TI0 PAZHOCTH AABAEHMH BO3/yXa B BO3AyXOBOAAX /0 U
nocne kanopudepa. [Ipu atoM, eciiu cetleHUs BO3/1yX0B0OIOB OJJMHAKOBHI,
JOCTATOYHO 3aMepATh JIUIUb CTaTHYeckue AABIeH!s, a ecilid pa3iudHbI,
HeOOX0IMMO 3MEPATH TIOTHLIE AaBaeHus. Pacxo Bosgyxa AomkeH OblTsh
paBeH MPOeKTHOMY.

B nponecce uamepeHui a3poMHAMUYECKOTO COTIPOTHBACHUS Kalo-
pudepa U pacxo/1a Bo3/yXa HYXXHO MOJTHOCTBIO 3aKpbIBaTh GOBOHOH Ka-
Hat, ¢ TeM 4ToOBI BECh BO3AYX IIPOX0AMT Yepe3 Kanopudep.

IIpn wenvTanuy KatopudepHoll YCTAHOBKY Ha TEIIOOT/ady Clie-
nyer obecnieun Tk pacyeTHSI PACXO/] BOJIB, & €C/IU TEILIOHOCUTEIEM 4B-

379



Fhasa 7

JNAETCI BOAAHOH nap, — TO pacueTHoe AaBjenue napa. KpoMe roro, npu
MCIIOAB30BAHUM Bo/bl HeoOXo/uMo A06UThCs, YTOOB ee TeMilepaTypa
COOTBETCTBOBAMA PACYETHOMY 3HAYEHUIO 1O TEMIepaTypHOMY rpadu-
Ky, COCTABJIEHHOMY B 3aBUCMMOCTH OT TeMIlePaTypbl HAPYKHOTO BO3-
Jyxa.

B xone ncnbirann i NPpoM3BoATCA U3MEPEHAA CeAYIOIINX BETHYHMH!

— pacxoza Bo3fyxa L, npoxossiuiero 1uepes kanopudpep, m*/uac;

— TeMIlepaTypsl BO3/lyXa nepel KaltopudepoM £ M TIOCIe KanopH-

tepat, °C;

— TeMmieparypel ropstieh ¢ A obparnoii ¢, BoJbI MW TEMIIEPATYHI

napa t , °C.

Bce 3TH u3MepeHus AOJMMKHBL BEIIOTHATBCSA NPH YCTAHOBUBIIEMCH
TeIIOBOM pexkume. O6 yCTaHOBIEHUH TEILTOBOTD PEKAMA CYIAT 10 TCM-
TepaTypaM BOJIbl ¥ BO3/yXa, KOTOPBIE I0MKHBI OCTaBaTLCA NIOCTOSHHbI-
My B Teyenue 30 MUHYyT 10 HAYAIA UCTIBITAHMIE U BO BPEMS MUCTIBITAHWH.

Konugectro remia, pakTvyeckn nayuiee na Harpesanme BO3AYXa,
ONPEACHAETCS B COOTBETCTBUY € U3BECTHOI 3aBUCUMOCTbIO (1.43), kKOoTO-
pyIo, Kak GBLIO yKazaHO, MOXKHO 3aMeHATD bosce MPocToil:

Q® =024Ly, (12 -¢?). (16)

B a1oii u npyrux dopmynax MHAEKC «(h» yKa3BIBAET, YTO pedb WAET O
BeAWMYMHAX, (PaKTHIeCKM NOAYYEHHBIX B MPOLECCE MCIBITAHMH.

Baas 13 3aBoickoro macmopTa MAoHaAb TENIO0T/AAIOneH MOBEPXHO-
ctH kanopudepa F, MoxHO onpeseniTs ¢pakTideckylo BeTuvyuHy Koad-
(OHUHMCHTA TETUIOHEPEAayy UCTIBITEIBACMOTO Kaopugepa:

ko - Q% (7.7)
FAL
p
B kavecrse pacuerHoH pasHocTM Atp MOHO C M3BECTHOIl CTETIEHBIO
TOYHOCTH [IPMHUMATE CpeaHeapu¢MeTuecKyo Pa3HOCTh, U TOT/A:
a) /I TEeTUTOHOCUTENH «TOpAYas Boaay

el 2

At : 7.8
p 2 3 (7.8)
6) ANS TENJIOHOCUTENA «BOASHOMN map»
t® 4
AL =t ~% . (7.9)
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C yuerom (7.8) u (7.9) nepennuem seipaskenue (7.7) ans rennoHo-
CHMTE/IST «TOPAMAs BOAY:

K® = chb
F(e? +t,?-—:;}’—t2’) (7.10)

H ]IS TEILTOHOCHTENS «BOJITHOM nap»:

K® = 2Q° . (7.11)
F(zr,'? o @ —r,‘}’)

Moayuensoe no dopmy.ae (7.10) naun (7.11) paxrnyeckoe snaucHne
k03(DHIHCHTA TEIIOINCPEAAYH Ce/lyeT CPABHUTE € KOA(DPHIIMEHTOM
TeNoNepenayy, ONpeieseHHbIM 78 JAHHOTO TUNA Kanopudepa npx
(haKTHYECKHX CKOPOCTSX BO3/1yXa H BOJIbi 110 (POPMYJIaM MK rpadHKaM,
HMMEIONHMMCA B KATANOTE.

Kpome Toro, no HalijieHHOMY NPH MCILITAHHAX 3HAYCHHIO TEIJIOOT-
nauy QP HeoOXOAMMO PacCUMTATh TY BEJHUMHY TEIIOOT/IA4M KATOPU-
(bepa, koropasi Hsl1a Obl B pACYETHHX yCAOBHAX (TIPU PACUETHOH TCM-
neparype BO3llyXa [ W pacYeTHBIX TEMOEPATYPAX TEMAOHOCUTEN £, T,
HAKL ).

a) A8 TEILIOHOCHTE/S <«ropsyas Bojas

Q=Qb litlo~tu=ta . (7.12)
td Pt -2
6) 1715 TEIIOHOCHTENS «BOJSIHOM map»
0=0b 2 "hln | (7.13)

2tu il = tr?

Ecau OK2XKETCH, YTO pACCHMTAHHASA BCJIHYHHA 6yﬂeT MEHBLIIEE [IPOEKT-
HOﬁ, CHACOYET [IPHHATD MEPbI NJIA YBCJIHUYCHHUA TEILN00TAa M H! yHeJIP[‘iHTb
MOBEPXHOCTH KAJIOPH(EPHOI YCTAHOBKM WIM U3MEHUTDH CXeMy IOJiauH
TEMIOHOCHTEISL.

PesyabraThl HCIBITAHHS KaJ0pHdePHOit YCTAHOBKH 3aIIHChIBAKOTCS B
CHenHaMbHy 0 TabanlLy.

Opocumenvibie KaMepbl UEHMPATLHOLX KOHOULUOHEPOS

HBJIBIO HCITBITAHUH OPOCHTE/IbHbIX KaMep ABAACTCA OIpeNC/ICHUC pac-
X0JI0B BO3/1yXa H BOJBL, & TAKKE BEJIHTHHbL AIPOIUHAMHYCCKOTO COPO-
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THBJICHHA. XOJIOJ[OHpOH3B0ﬂLIT€HhHOC1‘h, OCYIIUTENbHASA H YBALKHHUTEb-
Hasl COCOOHOCTH KAMEPHL HA 9TOM ITAINe MCITBITAHUI ONPENeAeHbl ObITh
He MOTYT, TAK KaK IIPOBe/ICHUE ITHX UCTILITAHUI TpebyeT coOTBETCTRYIO-
mei TennoBMAKHOCTHOH HATPY3KH, A CO3/IAHME TAKOH HATPY3KH BeChMa
3aTPY/IHUTENBHO B HEIKCILIYaTHDyeMoM 00beKTe,

[lepest npoBeCHAEM 3aMEPOB CIEAYET MPOBEPHTh OCHOBHbIC Y3/bl
OPOCHTC/IBHOM KaMepEl, TAKHE Kak:

— opcyHKY (MPH TOM HEOHXOIMMO 00PATHTL BHHMAHKE HA Kaye-

¢1BO aKesa paclblia BOAb);

— TONJABKOBBIK KpPaH M NCPEAUBHOC YCTPOUCTBO (JIOJKHA GbITH

obecrneyeHa MX mpasHAbHas pabora);

— cenaparopsl B GOPCYHOUHOH kamMepe (HIDKHAS KPOMKA WX JI0JIKHA

HpITh 3aray6ieHa B BOAY).

Pacxon Bosnyxa 10mKeH 3aMepsThes 10 U TOC/AE KaMepbl, PA3HOCTh
3aAMEPEHHBIX PACXO/IOB He J0J/DKHA IPCBBILATh 5%.

HsmepstioTesi: 1aBaeHus BOABL H€Pex POPCYHKAMU W PACXOT BOIHI,
ITocneanmit 1IpoLie BCETO ONPE/eNUTS [0 BOAOMEPY, YCTAaHOBIEHHOMY Ha
nopaomeit marticrpayin. Ecan sogoMepa Het, pacxoj| BOJLbI MOYKHO HAii-
TH [IyTeM 3aMepa BPeMeHH HAMOAHEHMS IOIJI0HA KaMEPhl U H3MEPEHHA
ero ofibeMa.

A2poJMHAMHUYECKOE COTIPOTHBIIEHHE OPOCHTEALHON KaMephl olpe-
pensiercs pu paboTe OpolAOIMX yCTPoHcTB. CONpOTHB/IEHHEM ABS-
€TCA 3aMepPeHHas PA3HOCTH TIOJIHBIX JIABACHUHA Bo3yXa B CeYeHHSIX BO3-
JlyXOBOJA JI0 M mocae KaMmepul. B cayuae ecan ceyenus BosjyxoBoja
O/IMHAKOBBIC, MOKHO 3aMEPATD JIHIITL CTATUYECKHE JIARJICHH.

Huneyraeausawuiue yempoticmsa

Xapakrep MCHbITAHMI PA3/IMUHEIX MBLICYIABIHBAOMMX YCTPOHCTB 3a-
BHCHT OT THIA yeTpoiicTs. OCHOBHAS Le/b 3THX UcnbiTaBmii Ha [ aTane —
OIIpe/IeTUTh PACXO/IBI IPOXOJAIIETO BO3/IYXa, CKOPOCTH BO3/IyXa HA BXO-
A€ B YCTPoficTBO M a3 POIMHAMIYCCKOE COTIPOTHRICHME,

1Ipu onpenenenny pacxoza BoO3nyXa HeoOXOAHMO IPOH3BECTH 3aMe-
Pbl 10 yCTPOHCTBA Y MOC/E HEIO, YTO IO3BOJANT YCTAHOBHTH BEAHYUHY
yTeueK WM HOACOCOB (ITa BEMYMHA He 0/UKHA IPEBBILATh 5% OT Be-
JMYMHEL PACX0JA BO3AyXa),

AspoaunamMuuecKoe COIPOTHBIEHHE YCTPORCTBA BLIYNCAAETCH 0OBIY-
HBIM CTIOCOHOM TI0 Pa3HOCTH MONHBIX AABAEHUI BO3/1yXa B CEUEHHMAX BO3-
AyX0BOZa /I0 W mocjie yeTpoiieTsa, Ecau noce npiaecuneTHoro yeTpoii-
CTRa BO3/IYX BBIXOJINT B IIOMENEHUA UM aTMOChEpPY, COTIPOTUBACHHEM
YCTPOHCTBA ABJSETCA JIABJICHUE BO3/IYXa, 3aMEPEHHOE B CEMCHUM TIPUCO-
€IMHEHHOTO BO3/yX0BO/IA.
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Mecmioie omcoce:

HMenwiTammus MECTHBIX OTCOCOB B TICPHONL I oranma CBOAATCA K 3aMepaM 110415
CKUPOCTEﬁ B pa601{em OTBCPCTHH MCCTHOTO OTCOCA U OTIpee1eHUIO pac-
X0/ia yIallsi€eMOTo BO3/yXa.

HO Havana MCOBITAHUH MECTHOTO 0TCcOoCa IIEOGXOII}IMO BbIIIOJHHUTH
CAeyIOUIHE TTOATOTOBUTENbHBIC PABOTHI:

— [POBEPHUTHL IPABHJIBHOCTb PACIICNOXKEHHNA MECTHOI'G OTCOCA 10
OTHOMIEHHUIO K HCTOYHHKY BPCAHOCTH H YCTPAHHUTD NOIIYLIEHHLIe
HETOUHOCTY B PACIOJIONEHHM;

— [pPOBEPHTh TEPMETHYHOCTH YKPBITHS U B CJyuae oOHApyKeHus
HEIVIOTHOCTeH YCTPaHHTh HX.

Pacxoa Bo3jyxa, yAansdeMoro Yepe3 MECTHbIC OTCOCH, U3MepseTcs
1160 B ceveHHH paboYero OTBEPCTHS, THO0 B CE4CHHU BO3JyXOBO/A, TP -
COEJIMHEHHOTO K MECTHOMY OTCOCY. B IlepBoM ciyuae yallje BCero HCIoN -
3YIOTCH KPBIIbYATHIC WK JALIEYHbIC AHEMOMETPbI, BO BTOPOM 0OBIYHO
NPUMEHSIIOTCS THEBMOMETPHYECKHE TPYOKH H MUKPOMAaHOMETDBL.

TIpu MCTIBITAHMK TAKMX MECTHBIX OTCOCOB, KAK BHITSIKHbIE IIKadpl,
niepesl CHATHEM IO/ CKOpocTe B paboueM NpoeMe IPOH3BOJUTCS BH3y-
ajlbHasl MPOBEPKA YCTOHRUMBOCTH MOACOCA BO3JYXA M3 TIOMelteH s (Ha-
IpHMEp, ¢ MOMOIbIO 33IbIMAEHIS BO3/1yXa BONMU3H pabouero npoeMa de-
THIPEXXJAGPHCTHIM THTaHOM). O6 YyCTOHUMBOCTH 110/ICOCA MOJKHO CYIHTD
MO ABMKEHHUKG MICJIKOBUHOK, MPHKPCIIJICHHBIX K KpasidM paﬁor{eru OTBep-
crist. Ecoin oKaxeTes, 4TO 0TCOC BO3/yXa Yepes pabouHii IPoeM BBITSK-
HOTO IIKada He OTAMYAETCH YCTOHYHBOCTHIO, HEOGXOIMMO YBEIAUUHTD
pacxol OTCACKIBAEMOTO BO3IYXA.

H3mepeHHe CKOPOCTH JBIDKEHNST BO3LYXA CTellyeT POH3BOIMTE B Ce-
yeHuu paboyero OTBEPCTUSA HE MEHEE YeM I10 TPEM FOPU30HTAIAM (Y HUK-
HEH 1 BepXHeil KPOMOK U M0 cepejIiEe).

B cayuae ecin cCKOpOCTh BO3/lyXa [0 Kakoi-1ubo ropusonTaiu 6yner
HIDKE HOPMATHBHOHW WM MPOEKTHOH, HEOOXOJMMO YBEIHYHTh PACXO]
BO3JIyXa.

Bosdywnvie dyuiu

B peayapTaTe HCNLITAHMH BO3/IYIIHOTO AYLIA IO/KHH OBITh OIIPE/IeJeHbl
rPaHAIBL IPHTOYHOMN CTPYH, CKOPOCTh BO3/LyXa Ha pafoucii maomanke 1
pacxol BO3lyXa Hepes Aywupyonii naTpyfok.

['paHuITEI HIPUTOYHOH CTPYHM YCTaHABAMBAIOTCH C IOMOIIBIO 3a/bIM-
NEeHWs WAM MeAKOBMHOK, CKOpOCTh BHIXOA BO3/yXa M3 natpylKa, a
Takke cKopocTH Ha paboueil muomanke 3aMepsoTces 06bIMHO AHEMO-
MeTpoM. Heofixoimmo 4To0s 0ch DPUTOUHOIH CTPYH MEPecekana mioc-
KocTh paboveil maowa/ikn B menTpe. Ecaun atoro ne HabawaeTces, cie-
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[YET NIOBEPHYTh HA HYXHBIH YTOJ MOBOPOTHAIN AYIIHPYIOWHE DaTpy-

60K MK NepeesiaTh YCTAHOBKY HETIOBOPOTHOTO MaTpyoOKa.
3amepenible BeIHYMHBI PACXOJIOB M CKOPOCTEH BO3/lyXa NOJUKHBI

COOTBETCTBOBATD IIPOEKTHBIM X HOPMATHBHbIM 3Ha4eHHAM.

Ecau Ha pabouel I0MANKe BeAHYHHA CKOPOCTH BO3/yXa OKAKETCS
HHAKe HOPMaTHBHOM, HEOOXOAMMO MOBBICUTH CKOPOCTD, YMEHbIINB Bbi-
XOJLHOE CEYEHHE JYIHPYIOMEro marpyoka WM yBeAnuUB PAcXo]l BO3-
Jyxa. Mox)HO TakKe cOKpaThTh paccTosiuue ot narpydka 10 paboueii
INOIALKH,

§ 7.3. HcnbiTaHus M HAKAAKA CHCTEM (KOMILIEKCHbIE HCTIBITAHHA )

ITocae Toro Kax MpoOBEPEHbI M HCIIBITAHAI BCE 37I€MEHTbI CHCTEMBI BEHTH-
JANMKM U KOHIUITMOHMPOBAHUA BO3/lyXa, CHCTEMA HCIBITHIBACTCH B Ile-
aom. Ecnu #a o6bexTe UMeeTcs HECKOAbKO CHCTCM, TPOBOJIATCSA COBMEC-
THBIC UCTTHITAHKA 1IPH OJLHOBPEeMeN o nx pabote.

Tlepes TpoBe/icHMEM KOMILIEKCHbIX MCIIBITAHHI HeOBX0MO yOeIHTh-
s B MOAHOM MCTIPABHOCTH BCETO YCTAHOB/ICHHOTO B CHCTEMax 0bopyno-
BAHHA, & TAKKE B TOM, UTO BCe /letheKThl MOHTAXKA, BbIAB/ICHHKE Ha I oTa-
e ucobITaHui, yerpanensi. KpoMe toro, ciaeayeT NpoH3BECTH IPOBEPKY
TEXHOJIOTHUCCKOTO 000PY/I0BAHYS, BRIICASIOETO BpeiHocTH. Bee nedex-
Thl, KOTGPHIE MOTYT MPUBECTH K HAPYIIEHUIO PACUETHHIX YCAOBHH, TOIAK-
Hbl ObITh yeTpanensl. Hanboabliuee yuceao Takux AeekToB BO3MOKHO B
MPOU3BOJICTBCHHMBIX MOMEHIEHUAX. K HUM OTHOCSATCS: HE/IOCTATOUHAS rep-
METHYHOCTb YKPLITHIT 000PYA0BAHMS, BEAENSIONIEr0 ra3000pasHble Bpej -
HOCTH, II0Xas TEIJIOBas H30J/ISIMs HaTPEThIX NIOBEPXHOCTEH, HCINOTHO-
CTH B MECTAX COEMHEHUH TexHonornueckux Tpybonposonos. K nedextam,
KOTOpbIE BJHSOT Ha YCJI0BUS BO3JYIIHON Cpellbl IOMELeHUE, TPHHAIe-
AT HENJIOTHOCTH B IPUTBOPAX OKOH, JIBepei, BOPOT U IpyTHe, nonobHbe
UM, HE[OCTATKN CTPOHTEALHBIX KOHCTPYKLHH COOPYKEHHS.

3azaueil KOMIVIEKCHBIX HCMBITAHAH CHCTEM BEHTUJSIMU U KOHIM-
[IHOHUPOBAHMS BO3/YXA SIBJSETCS [IPOBEPKA CITOCOOHOCTH CUCTEM CO3/a-
BATh B MOMENENHAX 00BEKTA 3a/laHHbIE YCAOBUA BO3YTHOH cpeabl. Ec-
TECTRCHHO, YTO 9TH HCIIBITAHUA 10K HBI TIPOBOAHTLCH B YCIOBUAX, KOTHA
BCE TEXHOJOTHYECKOE 000py/oBaHue paboTaeT B PACYETHOM PEKHME H
OBBEKT MONHOCTHIO 3aII0JHEH PACUETHBIM KOJIHYECTBOM JIONEH.

OcHoBHOe cofiep:KaHKe KOMILJIEKCHBIX MCTIBITAaHHE COCTOUT B [IPOU3-
BOJCTBE 3aMEPOB [apAMETPOB BOAYUIHOH Cpe/bl MOMENICHHH 00beKTa,
Bce 3aMepeHHbIe TapaMeTphl A0JDKHB COOTBETCTBOBATH IPOEKTHEIM 3Ha-
HEHUSIM M0 ACHCTBYIONHM HOpMaM.

B o6uieM cayuac B pesysibTaTC 3aMCPOB JIO/KHBL OBITh ONpeneneHsl
clenyoImMe BeTHYHUHBL '
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— TEMIEpPaTypa, CKOPOCTh JBMKCHHS, OTHOCHTENbHAA BIAKHOCTD
BO3JYXa,
— KOHICHTPALHA YINECKHC/IOTO ra3a U Coiepkanne KHCAOPoaa;
— KOHIEHTPAIHA BCEX BLIIEAHIONMUXCA B IOMEIEHNHM BPeAHbIX Ta-
308 M OBLIY;

— 3arpA3HEHHOCTh BO34YXa HAKTEePHOAOTHUECKUMH TPHMECIMU.

Ecan B noMeimeHuu MME0TCs HCTOYHHKH TEMIOBOIO M3Ty4eH A, 101~
KHa ObITh YCTAHOBJIEHA €T0 MHTEHCUBHOCTD.

Bec nsMepeHus 1714 Noay4eHHsI JaHHbIX 0 COCTOSHUN BOJIYIIHOH CPelbl
BBINO/HSIOTCS IPHOOPaMK, N3ydaeMbIMK B Kypce < KoHTpOabHO-H3MepuTe/ib-
Hble IPUOOPEL>. 3aMETHM, YTO BCe 3aMephl HyKHO /IeNaTh B paboyeii 30He 1 B
MeCTax Nepuoinueckoro npebpisanus mogeit. IIpu atom otGop npob Bosy-
Xa IU1S1 OTIPE/IC/ICHHS €T0 COCTABA U COMICPIKAHMS TIPUMeECe i HeOOXOIMMO TTpo-
U3BO/IMTh W3 30HBI /IbIXAHUS, & MECTEOPOJIOTHYECKHE IAPAMETPEI M3MEPATh Ha
BricoTe 1,5 M o1 mona. Creayer 6paTh He McHee ABYX npof, YTOOLL UCKITIO-
YHTh 3/EMEHTHI CAYYARHOCTH M TTOTPEILHOCTH TIPH U3MePEHUsX.

3aMephl METEOPOIOTHYCCKHX N1aPAMCTPOB JIO/IKHBI IIPOU3BO/IUTHCS
He MeHee Tpex pas 3a pabounit nerb, IIpn HepaBHOMEPHBIX 110 BEIHYH-
He TEII0- U BJIaroBble/1€HHAX 3aMephbl HY:KHO Jie/1aTh B IICPHOA THKO-
BbiX HATPY30K W MKy HUMH.

MecTa 3aMepoB MeTEOpOIOTHUECKUX ApaMeTpoB 1 othopa mpob Bo3-
IIyXa HAaHOCATCS Ha MaHbl 00CAe/lyeMbIX HOMemeHUiT. Pe3yabTaThl 3aMe-
POB 3aITUCLIBAIOTCA B OT/ICALHbIE Taﬁnmum.

B peaynwtare npoBe/IeHMA BCEX 3aMEPOB MOJKCT OKA3aThCA, YTO CO3/A-
BACMBI€ B TIOMEILEHMSX 00BEKTA TAPAMETPbI BO3/LYIIHOM CPe/ibl OTAMYAI0T-
€Sl OT TIPOEKTHBIX M HE COOTBETCTBYIOT JIEHCTBYIOIINM HOPMaM. JT0 00bsic-
HSICTCA TCM, UTO TIPU BLITO/AIHCHHH [ Tama HCIbITAHHI OTHCIBHBIC JIEMEHTH
CHCTCM BEHTHIISIIMA U KOHAMLHOHHPOBAHHS BO3/YXa HE MOTJIH ObITh UC-
MbITAHBL Ha 3G GeKTUBHOCT PabOThl (K TAKMM J/EMEeHTaM OTHOCSTCS, Ha-
TIIpHUMeEp, KOHIMLIHOHEPbI U NBLIEOYUCTHBIE yeTpoicTBa). TloaToMy, a Takxke
JL1S IOAYy4eHHs! HONAHBIX TEXHUIECKHX XAPAKTEPHCTHE, B COCTAB KOMILIEK-
CHBIX UCTIITAHHH BXOAAT UCTIBITAHMS Ha 2 deKTHBHOCTH padoThI psijia ye-
TPOHCTB CUCTEM BEHTH/SIIMH W KOHAMITMOHUDOBAHHS BO3AYXA.

Hcnbitanus Ha 3¢@deKTUBHOCTD paboThl NIPEIyCMATPUBAIOT OKOHYA-
TEALHYIO HAJIAAKY 3THX YCTPOHCTS.

Huorna npuxoauTea NPOBOIUTL AONOTHATEAbHBIE A3DOIHHAMMYEC-
KHMC MCIBITAHNSA M HAJlaIKy CCTH BO3YXOBOJAOB CUCTEM BEHTHAALWH W
KOHAMIIHOHUPOBaHHA BO3Myxa. [lorpebHOCTS B 3TOM BO3HHKAET B TEX
Cyqasx, KOrAa BOSMOKHO BAMAHHE OJHON CHCTEMb] HA IPYTYIO (B Hau-
Gonblueit cTenenu Takoe BANAHKME TPOABASETCA TPH COBMECTHOM paboTe
HA OJHY CETh HECKOMBKUX BEHTU/STOPOR), 4 TAKKe KOr/la Ha OJ1HO MOME-
HieHue paBoTaeT HECKOMBKO CUCTEM U B 3TOM MOMELICHHH CO3NAETCA MO
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[OP UNKM paspexeHHe, He NpeAycMmoTpedHoe B pacuere. Iloaromy npu
OPOBEEHHH KOMILIEKCHBIX MCIBITAHHHE HeoOX0AMMA NPOBEPKA MPOH3-
BOMTENBHOCTH KaXkI0U CUCTEMbI B YCJI0BHAX PABOTHI BCEX CHCTEM BEH-
THIAIUH U KOHAHIMOHUPOBAHNS BO3IYXA.
Hcnsitanus Ha 3¢hheKTHBHOCTH PabOTHI OTAEABHBIX 3/1EMEHTOB U yC-
TPOHCTB 0OBIYHO BKAKOYAIOT B CeOA:
— nposepky 3 exTHBHOCTH YAaBAHBAHMA BPENHOCTEH B MECTHBIX
OTCOCAX;
— OIpe€ieaeHne cTelleHn CYHCTKH BO3/1yXa OT IbIJIA B [IBJICY.NABJH-
BAONINX YCTPOHCTBAX;
— MCIILITAHHA Ha B(b(l)EKTHBHUCTh IIpOLeCCoB TEIJIOBNAXHOCTHOH
06paboTKK BO3/lyXa B IEHTPAJIbHBIX N MECTHBIX KOHIMIHOHEPAX.
Bo Bcex cayyasx, korna 6yeT o6Hapyxkero, YTo ek THBHOCTS pabo-
TBI TOTO HJIM MHOTO YCTPOHCTBA OT/IHUAETCS OT MPOEKTHOH U He obecrie-
YKBAeT CO3JaHUA 33/IaHHBIX YCAOBUI BO3/[YILIHOH Cpelibl B TIOMEILEeHHH,
HeOOXOMMO TTPOMABECTH HANAKY COOTBETCTBYIOLIETO YCTPOHCTBA.
I¢PdeKTHBHOCTD MECTHBIX OTCOCOB ONPEENsIETCs yTeM 0THopa H3
30HBI ABIXaHUA 00CTYXHUBAKOIETO MepcoHasia npod Bozayxa. Ecaum pe-
3y/LTATBL aHAIM3A TIPOOBI MOKAXKYT MpeBbIllieHHe 3HAYeHUs TpelesbHO
JNOTYCTUMOH KOHIIEHTPAIIMH, TO CJIEYeT YBEJUUYUTD PACKO]] BO3JIyXa ye-
pe3 MECTHBIH 0TCOC M CHOBA TIPOH3BECTH oTHOP Mpob. ITO HAZO AenaTh
JI0 T€X TIOP, MOKA KOHI[EHTPAIMs BPEJHOCTH B 30HE IbixaHus He Gyaer
CHH)KEHa J10 ,ll.Ol'IyCTHMOﬁ BE€MHUYHHDI.
¢ dexTHBHOCTD NBLIEYNABIHBAIOLIETO YCTPOHCTBA ONpeiensieTcs
Ha OCHOBAHUM Pe3yJbTATOB 3aMEPOB KOHIEHTPAIMH ITBLAH B BO3IYXe JI0
yerpoiictsa P n nocne yerpoiictsa P
11=P"—P}—)"—-IOO%. (7.14)

H

Ot6op 1pod Bo3jyxa 10 U NOCIE yCTPORCTBA HCOOXOAMMO POU3BO-
JUTH OJHOBPeMeHHO. KonMdecTBo Takux 016opoB JOWKHO ObITH He Me-
Hee 3-5. [ToyyeHHOe IPH HCIBITAHHAX 3HaYeHHE 3DDEKTUBHOCTH € /101
JKHO COOTBCTCTBOBATDL IPUHATOMY B IIPOEKTE.

HenbiTanus HeHTPaibHbIX H MECTHBIX KOHIMI[HOHEPORB SB/SIOTCS
Hanbo/1ee CAOKHBIMA H BKAKOYAIOT B ceOst Honpinoe uucao 3aMepos. OHu
IIPOBOJATCS B YCJAOBHAX NPOEKTHOMN TEMNOBAAXKHOCTHOH HATPY3KHU.

HcnpiTanus 1 Hamagka MECTHBIX KOHAMUMOHEPOB C TIOBEPXHOCTHbI-
MU BO3JLYXOOX/IaAM TE/ISIMH [IPOM3BOJATCS AHAJIOTHYHO OTTHCAHHBIM BEIILIE
UCIIBITAHHAM KajlopHdepos.

B nporiecce ucnbITanns NEHTPAILHBIX KOHAHLMOHEPOB, U B YaCTHO-
CTH OCHOBHOTO 3/1EMEHTA — OPOCUTENbHOMH KaMepbl, 3aMepsIITCs ciaey-
10I1[ME BEIHYHHbL:
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— Pacxojibl BO3yXa ¥ BOJLL,

— TeMIlepaTypa BOAbI Ilepe]] MOCTYIVIEHHEM B OPOCUTENbHOE TPO-
CTPaHCTBO 1 mocsie 00paboTku Bo3nyxa (B MOAIOHE);

~ TeMIepaTypa BO3[yXa [0 CYXOMY H CMOYCHHOMY TEPMOMETPaM A0
U nocue o6padboTKY;

— JlaBjieHHe BOJIbl TIEPE]] MOCTYILIEHUMEM Ha OPOILCHHE.

C noMoupo Be YKL, 3aMEPEHHEIX B MCIBITAHHAX, ONPCIENSIOTCA
IapaMeTpsl BO3AyXa 10 1 nocjie 06paGoTku, KoTopbie HaHOCsTCs Ha I-d
auarpammy. IIpoussoamTesa HOCTPOEHHE AMHHH [IPOLECCa, & TAKKE MOl
CUHTBbIBaeTCH hakTHuecKas BeMHuuHa koadypuimenTa s¢deKTHBHOCTH
no ¢popmyae (4.76).

Ha ocHoBanuu cpaBHEHMS C NPOCKTHBIMH IAHHbIMHU JIENIA€TCSH BBHIBOJL
0 COOTBETCTBHM MOJIyYEHHBIX pPesynbTaToB pacuerHbiM. Ecan nabnona-
H0TCH CYIIECTREHHbIE Pa3ANyHst HaKTHYECKOro mpolecca 00paboTKH BO3-
JIyXa TI0 CPABHEHMIO ¢ MPOEKTHBIM (UTO MOXET BHIPAKATHCS B OTKIIOHE-
HUW AHHWK [OPOIECcca MO HATIPABAEHMIO WM B OTKJIOHEHHH BeJIWMMHbI
koaddunmenta s eKTHBEOCTH), NPOM3BOAUTCA HAJIA/IKA OPOCHTETLHOM
kamephl. Hasagka 3akioyaeTcst 06bIYHO B M3MEHCHUH PeXMMa paboTsl
KaMephl MyTeM:

— MOJAYM BOJABI B OPOCUTENBHOE MPOCTPAHCTBO ¢ MHOM HAYAIBHOH

TeMIIEpaTypOH:

— HM3MEHCHUS PACXO0/Ia BOJIbL

B cayyae ¢opcyHOUHBIX KaMep ObiBacT HCOOXOAMMO H3MEHHTDH JaB-
ACHYE BOJIBI epest opCyHKAMH, 4 HHOTAA H THAMeTP corna (opeyHoK.

Bce naHHBIe 3aMepoB, I0/Ty4€HHbIe IPH HCIILITAKHM JJIEMEHTOR M YCTPOKCTB
CHCTEM BEHTWISIHM M KOHAUITMOHUPOBAHHS BO3/yXa, 3aHOCATCSA B OT/E/b-
Hble TababL

B utore nposenenns sceX HenbiTanmuil mo I atany (mpeamyckoBwie
densiTanua ¥ Hanaaka) u 11 atany (kommn/eKkcHbe MM OKCTUIYATAIMOH-
Hble HCIBITAHNA) OPEICTABUTCAAMY CIyKObl 9KCILTYaTallMM COCTAR/A-
eTCA TEXHHYECKMH MMACIOPT CACTEMbI BEHTH/ISIIME ¥ KOHIHIIMOHUPOBA-
HHUA BO3AyXa. B nacnopre yKa3spaloTCs 0CHOBHBIE TEXHMYECKHE JaHHbIE
CHCTEMBI, JaeTcs MoapodHOE ee OMHCAHKE U IIPHBOJATCA PE3Y/IbTaTH BCEX
BBINOJIHEHHBIX MCIIBITABHH.

§ 7.4. OxcnuryaTanusa CHCTEM BeHTHISIHK
B KOHAHIIHOHHPOBAHHS BO3AyXa

Jlnsa peireHns Tex 3a4a4, KOTOPbi€ BO3JATAIOTCS HA CUCTEMBl BEHTHIIA-
MM ¥ KOHAMIIMOHMPOBAHKHA BO3/lyXa, KPOMe BhICOKOIO KauecTBa TpPoeK-
Ta, MOHTAXKA, UCTILITAHMI W HAJIA/IKH, HeoOX0MMO 00eCIeYHTh BBICOKHIT
yPOBEHb X JKCILTyaTallHH.
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Hepenko MOKHO HAGIIONATH CIy4aH, KOT/IA B IOMEICHUAX 06beKTa
C XOPOMIO BBIIOJTHEHHBIMH H OTPETyIHPOBAHHBIMH CHCTEMAMM BEHTH-
JSIUM ¥ KOHJNIMOHHPOBAHKS BO3/IyXa C TEUCHHEM BDEMEHH YCIOBHS
BO3IYINHON CPellbl HAYMHAKT Bee Gonblie U HObIIEe OTAMYATHCS OT
npoexTHBX. IbPEKTHBHOCTL PAGOTE CUCTEMBI B LIEJIOM H €€ OTAEABHBIX
9NIEMEHTOB CHIKACTCSA, & TEXHHUECKOE COCTOSTHHE 0G0PY/I0BAHUS CTAHO-
BHTCS HEY/IOBNETBOPUTENBHBIM. Bee 510 npouexonuT TOrAa, Koraa Hai-
nexamuM 00pa3oM He OpraHM3oBaHa CAyxK0a IKCOAYATAINH, B 3a1auK
xoTopoit BxonuT obecneueHne 6ecnepeboitnoii u adpdexrnHO paboThI
CHCTEM BEHTHAALHH U KOHIMILHOHUPOBAHHA BO3/yXa.
B nmpouecce axcnmyaTanMH HEOOXOAMMO PEryspHO OCYIIECTBAATh
KOHTPOJIb 11apaMeTpPCR BOSﬂyU.lHU]:"I Cpeibl B IICMENICHHAX, O YeM JeaTh
COOTBETCTBY HOIIHE 3alIHCH B JKypHaJe. Kpome TOTO, B LEAAX NToAaepxKa-
HHUA HaJJAEKAUIETO TEXHHYECKOTIO YPOBHA CAEAYET CHCTEMATHYCCKH TIPO-
M3BOJIMTh OCMOTP M PEMOHT 0GOPY/IOBAHMSA CUCTEM BEHTH/ISIIUM M KOH-
JAMITMOHUPGBAHNS BO3JLyXa.
OcHOBHBIMH 3aJla4aM¥, KOTOpPbIC BO3ZHUKAKOT MPH SKCILAyaTaluu CH-
CTEM BEHTHIAIHNU U KOHJIMIITUOHUPOBAHUA BO3AYXa, ABAAOTCAH:
— OpraHMzanus MNpapUaAbHOIC MOBCCAHCBHOIO ()(}CJIyDKMBHHMH BCeX
CUCTEM M OHOPYAOBAHUS,

— OQpraHM3anUs M IPOBEJCHHE BCEX BUJIOB PEMOHTA;

— MNPOBCICHHE PCKOHCTPYKUHH CHCTEM BCHTHAAIIHN K1 KOHJIMITNOHH -
POBAHHA BO3/lyXa M 3aMeHa CTaporo oG0Py AOBAHHS;

— yAydlleHHe H PAIMOHAIH3AIHSA OTIENAbHBIX 91€MEHTOB U CHCTEM.

B 06s13aHHOCTH JIML, 3aHATHIX IKCIAYATAUNEN, BXOJNT yUaCTHE BO
BCEX MCIBITAHMSIX CHCTEM M HAJIA/IKE, 4 TAKKE COCTAB/ICHHE TEXHHUCCKAX
TIACIIOPTOB HA CHCTEMBI M 0DOPYIOBAHHCE.

DKCIUTyaTALHA CUCTCM BCHTHILALIMM M KOHAMITMOHHPOBAHHMS BO3IYXa OCY-
LIECTRAACTCS CIICUHATIbHBIMU SKCILUTYaTAlMOHHbLIMK ioapasiencausmu. Co-
CTaB IKCIUTYATAUMOHHBIX [O/IPA3/IENEHHIT 1 MX YMCJIO 3ABUCST OT HA3HAYEHHs
¥ pa3MepoB OOBEKTA, KOMYECTBA CHCTEM BEHTWIALMM U KOHIAHIMOHHPOBA-
HHS BO3ILYXA, & TAKKE OT CIIOKHOCTH YCTAHOBJIEHHOTO 000PYIOBAHHS.

B cayuasx kora Ha 00beKTe CMOHTHPOBAHBI CI0KHBIE CHCTEMbI BEH-
THASUNKM 0 KOHIAMIHOHUPOBAHUS BO3/YXa, 060DYIOBAHHbIE XOJOUIb-
HBIMHM YCTAQHOBKAMH, 1 HMEIOTCS MHOTOYHC/ICHHBIC MECTHBIC aBTOHOM-
HbIC M HEABTOHOMHBIE KOH/IMIIMOHEPHI, 4 TAKKE YCTPOICTBA /1151 O4NCTKH
BO3/LyXa, /I0JUKHA ObITh OPraHM30BaHa CIIEIHAIbHAS CaYKOa.

3ameTHM, uTo PabOTHHKH IKCILTYATAIMOHHBIX MO/PA3AeNeHHUIT 1001~
’KHBI IPMHUMATD YUACTHE BO BCEX HCTIBITAHMSAX [I0 HAJIAZKE CHCTEM BEH-
THSIIUAM M KOHHITHOHUPOBAHHS BO3/yXA.

JI1s1 KPYIIHBIX 0OBEKTOB LENECO0HpPAZHO B OPrAHU3AIMOHHOM CTPYK-
Type CAYKObI IKCIUIYATALMH TIPETYCMOTPETh CEIYIONINE TIO/Ipas ie e HHsE:
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— TPYNIY SKCIUIYATALIMH,

— HaJaJIOMHYIO TPynIy,;

—  MacTepCKyIo.

B HEKOTOpBIX Ciryyasix KpoMe 3TUX TPeX II0Apas/ieNIeHHil MoxeT OnITh
co3laHa 0cofad NPCEKTHO-KOHCTPYKTOPCKAd Ipynna, B 0643aHHOCTH
KOTOPOH BXOAUT Pa3padoTKa IPOEKTOB 10 PeKOHCTPYKIMK CUCTEM H 3a-
MeHe obopynoBanusa. JTa Xe IPyNNa 3aHUMaeTcsl pazpaboTkoil uepre-
JKeil, CBA3AHHBIX ¢ palMOHAIH3AUeH, U yAYUYIIeHHeM OTebHbIX a/1¢-
MEHTOB CHCTCM, A TaKXKe 3aMacHbIX JeTaleil.

PaccMOTpHM, H3 KAKMX BHJIOB PafoT CKIAABIBAETCS MPOLECC IKCILIY-
ATalMM CHCTEeM BCHTH/SIIMHA M KOHJTMIIMOHHPOBAHHA BO3/IyXa.

Tloc/ie TOTO Kak cMCTeMBbI MPUHATHI B 9KCIYaTAIHIO, cleyeT pa3pa-
foTaTh MHCTPYKLUMHK W MPABMAA IKCIJYATAMH CHCTEM BCHTHISIMH M
KOHIMITUOHMPGBAHMS BO3JyXa, a TaKKe BCEro yCTAHOBJAEHHOIO B HUX
o6opynosarus. {15 pa3paGoTKn NOKYMEHTALMH U JI1A 1ajlbHelned 9K-
CrayaTalMi HeoOXoNMMO, KPOME TEXHUUYECKHMX NAcIOpPTOB, MMETh pOo-
eKThI BCEX CHCTEM ¢ pafouMMH U MOHTAKHBIMH Y€PTEKAMH M PACUETHO-
HNOSCHUTE/BHBIMH 3aITHCKAMU, TTPOTOKOJBI COMJIACOBAHMS IPOEKTOB C
COOTRETCTBYIOIUMH OPraHU3alMAMH, AKThl HA CKPBIThIE PABOTH U Ha
OTCTYII/ICHHS OT MPOEKTOB, JJONYIIEHHbIC IPH MOHTaXeE.

[Ipu cocTaBJeHMM MHCTPYKIIMH M0 3KCIAYAaTALMH CaenyeT Tak-
)Ke YyYUTHIBATh Te TpeOOBaHMs, KOTOpbIE CBsI3aHbl ¢ PEKUMOM PaboThl
YCTAHOBJIEHHOTO B TIOMEIIEHUSX 0ObEKTA TEXHONOTHYECKOTO 060pyno-
BaHUSL.

B ofmmeM cayuae B MHCTPYKUMH [0 KCILTYATALIMM JOJDKHBI HAHTH
OTpaXKeHHeE:

— MPOH3BOJMTENBHOCTH CHCTEMBI TIPH Pa3NMYHEIX PeKMMax ee pa-

6GOTHI,

~  MApaMeTPhl BO3AYIIHOH Cpeipl B NOMEIMEHUSX, 06CAYKUBAEMBIX

CUCTEMON BEeHTH/IALIMN H KOBIUIIMOHUMPOBAHNS BO3yXa;

- [IapameTphl BO3/lyXa NOC/ie PA3IMUHBIX [POIECCOB €0 00paboTky;

— [IpaBHJIA M TIOPSJIOK BKJIKOUEHHMSI M BBIKTIOMEHHs 000DYIOBAHNS,
YCTAHOB/IEHHOTO B CHCTEME;

— MeTO/lbl PeryJMpOBaHUS CUCTEMEI [0 OCHOBHBIM €€ MOKa3aTe/l1aM
{IIPOH3BOAMTENBHOCT [0 BO3/LYXY, TEILIOHOCUTEIIO, XOAGJ0HOCH-
TEJI0, METEOPOJIOTHYECKHMM [IAPAMETPaM );

— ICpedYeHb YCTAHOBICHHHIX B CUCTCME M [IEPEHOCHBIX KOHTPOJIbHO-
U3MEPUTENbHBIX NPUOOPOB, KOTOPBIMH HA[JICKHUT MOAb30BATHCH,
a TaKKe KpaTKHe YKa3aHUs O IPOU3BOJICTEE 3aMEPOB;

—  BEeJAHYMHBI JOMYCTUMBIX a9POAMHAMHYECKHX CONPOTHRAEHU I [PO-
X0y BO37lyXa 4epe3 yCTPOHCTBa ¢ U3MEHAIOIMMHUCH BO BDEMEHN
CONPOTHRIEHHAMH { HAPHMED, IPOTHBOINBL/IBHBIC QUILTDLL),
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— CPOKH HHCTKH, OCMOTPa, PEBU3HH H PEMOHTA 000Dy 10BaHHS;
— yKas’aHHs O JelcTBHAX 00CAYKHBAIOUIETO NEPCOHANA B OCOHBIX
YCIOBHAX {asapHiiHbie YCAORHSA, TOXKap W AP.);

—  (aMHIHA JIMITA, OTBETCTRCHHOTO 33 0OCAYKUBAHHE CHCTEMBL

K MHCTPYKUMH J0KHBI OBITH IPHAOKEHSI: IPUHITMIHATILHAS CXEMa
cucTeMbl BEHTHIAUUH U KOHJMUMOHHPOBAHUA BO3/IyXa M CXEMBI CHaO-
JKEHUA CHCTEMBI TEIIOM, X0A010M H BOJLOH.

Jlns ynobersa 00CAyKMBAHMA BCEM CHCTEMAM BEHTHAALIMH M KOH/(H-
MOHHPOBAHHSA BO3/yXa Ha 00beKTe NPHCBAMBAIOTCS YCJAOBHBIE 0H03HA-
yenust. CHCTEMaM PHTOYHOH BEHTHSIME 0OBIYHO JlacTcs 0603HAYEHHE
I: T1-1, 11-2, [1-3 w . 1. (man AT, 217, 31T). CHcTeMbl BHITAKHOM BEHTH-
asiun obos3HavanTes 6yksoii B: B-1, B-2, B-3 u t. &. (uau 1B, 2B, 3B).
PennprynsnqMoHHble CHCTEME MMel0T ofoaHaueHue P.

Bcee aTH 0003HaYeHHs O/KHBL ObITh HA NPMHIMITHANBHBIX CXEMAX.
OHu ke HaHOCATCA APKOH HecMBIBAEMOIT KPACKOM HA BHJIHBIE MECTA CO-
OTBETCTBYIOIMX cucTeM ofbekta, TakuMu MecTaMU OBBIYHO SBASIOTCA
KOXyXa BEHTHATOPOB MM KOpIyca KOHAMLWOHEPOR. Ecan B cHcreme
YCTAHOB/ICHO HECKOJILKO OJTHOTHIIHBIX ATPEraTOB, TO MM JA€TCS CBOSI Hy-
Mmepanus (Hanpumep, 1112 — penTuasTOp Ne 2 Ha cucteme Ne 1 mpuTouy-
HOU BeHTHIISIUN).

Ha xaXIyio cuCTeMy 3aBOLMTCS KYPHAJI SKCIUIYATAIHH, B KOTOPOM
bHUKCUPYIOTCS Bee 06CTOATE/bCTBA, CBA3AHHBIE ¢ PABOTON cucTeMBI, M yKa-
3pIBaOTEH AMH/KH JIXKYPHBIX H3 YHCAa 06CIYRUBAIOIIETO TIEPCOHAA.

B xypHajle NPOU3BOAATCSA 3aIIMCH O BCEX BO3HMKAIIMUX B IpoLecce
paboTbl HeucnpaBHOCTSX M 06 ux ycrpanennn. Oukcenpywres Bee cay-
YaM npexpamenus paboThi B CBSI3H ¢ PEMOHTOM, aBapHeil, OTCYTCTBHEM
anexkTposHepruu u T. A. OTMeuaiorcst nepe6on B CHAOKEHNH CUCTEMBI
TENJIGHOCUTENEM M XON0OHOCHTENIEM.

B xypHane 06:3aTeNIbHO OTMEYAIOTCS TAKKE BCE CAYYaH HAPYIIECHUS
YCNOBHIA BO3TYIITHOM Cpejibl B 00C/1y/KUBAaeMBIX IOMELIEHUAX, KOTOPbIE CBH-
LIeTe/bCTBYIOT 0 HeAOCTATOYHOM a(DEKTUBHOCTH PAbOTHI CMCTEM BEHTH-
JIALMY 1 KOHJMIMOHUPOBAHUS BO3/lyXa. B KaXIOM TAKOM Cay4ae A0 KHbI
OBITh YCTAHOB/ICHBI H YCTPAHEHH! [IPUMMHBI CHIKEHHUS 9pDEeKTUBHOCTH.

Becniepeboiinas u adwbexrnpras paboTa cucTeM BEHTHIISTIIMH H KOH/M-
IUOHHUPOBAHHA BO3/lyXa B OCHOBHOM 3aBHCUT OT MPAaBW/ILHOH aKcmAyarta-
ITHH YCTAHOBJEHHOTO B 9THX CHCTEMAaX pa3nimdsoro obopynosanus. [loaro-
MY 06CAYKUBAIOMWHE MepcoHa I0JKeH X0POoIlo 3HATh yCTPOMCTBO,
NPUHITAN JeHCTBHS, IPABHITA 06CAYKNUBAHNA 5TOTO OOOPYIOBaHMS, a TAK-
K€ CBOEBPEMEHHO OCYIICCTBAATH IJIAHOBO-TIPEAYTIPE/THTENbHBIE PEMOHTEL

MoskHo npuBecTH 001IHe PeKOMEHAIMH, KOTOPHIMU I0OJKEH PYKO-
BOJCTBOBATHCA SKCILIYATAITMOHHbII IIEPCOHA TPH 0OCIYKMBAHUM OCHOB-
HEIX BUIOB 000PYI0BARWS:
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npu 00CIYICUCAHUU BENMUNATIOPOE.

CJIEJINTH 32 KaueCTBOM OaiaHCHPOBKY PabOuero Komecs;
KOHTPOSUPOBATH COCTOAHHE CMA3KH IOAIIUIHUKOB;

TIPOBEPSITH HAZIEKHOCTh JEMEHTOB COCJMHEHWS BEHTHJIATOPA C
3NeKTPOAIBUTATENIEM;

CJIEJIUTH 32 IIPABUJILHBIM HANPABJIEHWEM BpalleHust pabouero ko-
jieca;

npu O6CAYHCUBAHIUN NOBEPIHOCTIHBIY 8030YX00XIQ0UMENEH
u xanropugepos:

CTPOrO BLIACPKUBATH 3HAYEHWS MMAPAMETPOB BO3LYXa, XON00HO-
CUTeJISl ¥ TETJIOHOCUTES;

CMCTEMATHYECKU 3aMEPSITh KOJMYeCTBO 06pabaTsIBaeMOro BO3-
nyxa;

CleAWTh 3a UCIPAaBHOCTBID M Ge30TKA3HOCTHI0 PaboTs Beex ame-
MEHTOB CHCTEMBI PeryINPOBaHMs;

yAEAATh ocoboe BHUMaHUe MePaM, IPeOTBPAIIAIIMM 3aMOpPa-
KHBaHMeE KAJIOpH(epoB;

NEPUONYECKH NIPOUBBOANTD YNCTKY MexTpyOHOro n Mexpebep-
HOTO NPOCTPAHCTBA;

npu oémyafcusaﬂuu OpOCUMENDHULX KAMED UEHMPDAILHBIX xm—:&uuuouepoe:

CHCTEMATHYECKH CIEANTL 33 TapaMeTpaMu 00paboTaHHOTro BO3yXa
¥ BOZBI, HE IOTMYCKATh MX OTKJIOHEHHS OT PacyeTHHIX 3HaYeHHi;
KOHTPOJIMPOBAaTh Ka4€CTBO PACILijia BOAM 1HeHTPOOEXKHBIMY (Op-
CYHKaMM;

POBEPATH COCTOSAHWE W HA/IEXKHOCT PA0OTHI 31EMEHTOB CHCTEMBDI
PETYNMPOBAHNS,

MEPUOAMYECKH TPOU3BOANTE YHCTKY (DOPCYHOK;

CAENWTH 32 COCTOSIHMEM CHCTeMBl BOJOCHAOKEHHs KOHAUIUOHE-
pa, OYHINATH OT 3arpsA3HeHUH BONSHOH (PUNLTD AJS PEUNpPKyJif-
1IUOHHOM BOAHL;

npu 06CAYHCUBGHUY NBITEOYUCTHBLY YCIMPOHCME:

MPOBEPSATH FEPMETHYHOCTL BCEX 9JIEMEHTOB YCTPOHCTBA;
IPOM3BOAMTEL CHCTEMATHYECKYIO OUNCTKY OT HAKAIIMBaKOIIENCs
1IBITH;

CJEIUTL 32 A3POAMHAMUYECKUM COTIPOTHBIeHUEM U CBOEBpeMEH-
HO CMEHSATDb KacCeThl B A4EHKOBBIX MACSIHbIX (DUTLTPAX;
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— CBOEBPEMEHHO [IPOM3BO/IMTL CMEHY MaCia B CaMOOYHILAKUIMXCA
MacnAHBIX QUIbTPax.

IMomMnMo 061X, HEOOXOMMO YUUTHIBATE M HEKOTOPHIE criennpuyec-
KHE 0CO6EH[IOCTH, CBOMCTBEHHBIE AaHHOMY 06'b€KTy W TEXHOJOIUYECKO-
My TpO1lecCy, B HEM MPOMCXONALLEMY.

3anorom ecriepeboiinoil 1 9 pexTrBHON PaboThl YCTAHOBIEHHOTO B
CUCTEMaX BEHTHJILUM ¥ KOHIMUHOHUPOBAaHHA BO3AyXa 000pyA0BAHNS
SIBJSIETCS IPABUABLHO OPTAaHH30BAHHBIN [TJTAHOBO-NIPEYTIPeANTENbHBIN
peMoHT. XOpoIllo NPOLYMAaHHAA W HEYKJIOHHO BHIIOJIHAEMAs CHCTEMa
IJIAHOBO-TIPe )y IPEANTENHHOTO PEMOHTA [103BOJIMT 3HAYUTENBHO MOBbI-
CHTb HRAEXHOCTh M JIONITOBEYHOCTh 000py10BaHMs.

CrenyeT NOMHMTB, YTo 000PYI0BAHHE HAAO PEMOHTUPOBATH HE TOT-
713, KOIIa OHO BBIH/IET M3 CTpOA, 2 320NaroRpeMeHHO H B CPOKH, IIPeayc-
MOTpeliHbIE 3apaHee pa3paboTaHHbIM ILIAHOM. Takoll PEMOHT HCKIIIOYUT
HEO)XUAHHDIA BHIXOA M3 cTpos 000PY/I0BAHUA W CYIIECTBEHHO CHU3UT
KOJIMYeCcTBO BCEBO3MOMKHBIX HApyeHui B ero pabore. [Ipu aToM 3ameT-
HO YMEHBIIIB,TCH 3aTpaThbl C]JE!}ICTB Ha [IPOM3BOACTBO PEMOHTA.

ECTCCTBEHHO, 4YTO CUCTEMA IIJiaHOB(}HDE,ZIYHPEJIHTCJH)HHX PEMOHTOB
NpeanoNaraeT He TONALKO IMIEpHOINIECKHE DEMOHTEI, HO 1 MEXXPDEMOHTHOE
obcnyxuBanue. Crofia BXOAAT TAKME BRXKHDIE BUAB ITAHUPYEMbBIX pabor,
KaK LepHouIecKue YNCTKY 000pyIoBAHMS U OCMOTPBI, 8 TAKIKE TEXHH-
YeCcKHMEe MCIBITAHUA.

MexpeMoHTHOe 00C/HyKHBaHWE BKJIIOYAET YCTPAHEHHe MEJIKUX He-
MCOPaBHOCTEH, a ecsid TPebyeTcs, TO W HATA/AKY M Pely/IMPOBKY.

OCHOBHEIMY BU[2MH TTJIAHOBO-NIPe/1yIpeATENEHBIX PEMOHTOB SIBJIS-
I0TCS MePUOAMYECKUH MaIbIil ¥ cpejiHAf PEMOHTLI.

[Ipu MasTOM peMOHTe YCTpaHAITCS AebeKTh! ¥ TOBPEKAEHHS, 2 UHOTAA
JaMEHSIOTCS M3HOCUBIIHECS 3/IEMEHTEI. ITOT BUJ| PEMOHTA TpeGyeT BHIK-
mo4erus 13 paboTet 000PYAOBAHUS Ha CPABHUTENLHO KOPOTKUH CPOK.

CpenHuil peMOHT OTJIMYaeTCs 0T Manoro 6ofbmwuM obbemoM pabor,
a TAKXKE TeM, YTO MOCJIE Hero MPOM3BOANTCS NMPoBepKa paboThl cHCTEMBI
W €€ HaJla/IKa.

Kanvrammupiil peMOHT 0f0PYAOBAHHA IPEAIONATAET €10 TeMOHTAK,
CMEHY ¥ BOCCTAHOBJIEHUE BCEX M3HOLIeHHLIX YacTel u aeraneil. Taxoi
PEMOHT OCYIIeCTBASETCS B MACTEPCKOi WM Ha 3asoze. [locne kannTans-
HOTO PEMOHTA ITPOM3BOANTCS MCIIBITAHME M PErYinpOBKa 060py A0BaHMs
W Beeil cucteMbl. PeaynibTaThl, IOMYYEHHDBIE TIPU HCIIHITAHUAX 10CTE Ka-
MUTANBHOTO PEMOHTA, 00A3aTENBLHO 3AHOCATCS B TEXHUYECKUH MacopT
CHCTEMBL.

[Tepviog Bpemenn paboTer 060pya0BaHHsI OT MOMEHTa BBOJA B 3KCII-
JyaTayio 10 MEPBOTO KAalIUTANBHOTO PEMOHTA U OT O/THOTO KAITUTAIBHO-
r0 peMOHT2 10 CJIeAYIOMEro HaskBaeTCs PEMOHTHBIM IuKIoM. [lpoaosn-
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AKUTENBHOCTH PEMOHTHEIX LUKJIOB, TAK JK€ KaK MEXKDPEMOHTHLIX H MEX-
CMOTPOBHIX IEPHOJIOB, YCTAHABIHBACTCS B 3ABUCMMOCTH OT yCI0BHit pa-
60Tbl CHCTEM BEHTHIALNM ¥ KOHAMITAOHHPOBAHWA BO3AY XA, B TaCTHOCTH
KOJTR4ecTBa 4acos paboThl B CYTKH.

B 3aK/I10uenie OTMETHM, ¥TO [TalNPOBaHie peMonTa obopynosanns
CJIeLYET IPOU3BOUTH TaK, YTOOH BPEMEHHDIH BHBOJ U3 PaboTh! obopy-
JIOBAHHUS 717isl PEMOHTA [10 BOAMOXHOCTH B MEHbIUEH CTENIEHHN OTPaXKaICs
Ha paboTocniocobHocTH Beeil CHCTEMbI BEHTHISILIMA M KOHAMITHOHNPOBa-
HUS BO3AYXA.
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EBIEHWUIA BACUNbEBUY CTEDAHOB

{1913-1998) 0auH U3 BLITAIOLMXCH OTE-
YECTBEHHLIX CMIEUVANNCTOB B TEXHUKE BEHTM-
NAUMA U KOHEMUMOHMPOBAHUS BO3AyXa. 3a-
CNYXEHHBIA [ERATENb HAYKW M TEXHWMKM
Poccuitckoi Denepaumu, 10KTOP TEXHUYECKUX
Hayk, npodeccop.

E. B. CrearoB poauncs B HoBouepkac-
CKE B CEMbE Ka3aka, 0 4YeM HUKOrAa He 3abbi-
Ban ¥ 4em Bcerpa ropaunca. B 1941 ropy
E B. CredaHor tnectsiuie 3akoH4un Beicluee
MHXeHepHO-TexHW4Yeckoe yunnuue BM®
{HbiHe — BOEHHBIA MHXEHEPHO-TEXHNYECKII
YHUBEPCUTET).

MonkoeHuk E. B. CtedaHos — y4acTHHK
Benvkoi OTe4ecTBEHHOA BOWHbI, MpUHAMAN
HENoCPEACTBEHHODE Y4ACTUE B COOPYXEHWN
0GapoxuTenbHbX pybexei JleHMHIpana ¥ Ha
CesepHom dnore.

B 1946 rony E. B. CredatoB 3awurin
KaHAaM@aTCcKylo auccepraumio, a B 1965 rony
CTAn NOKTOPOM TEXHUHECKUX Hayk. B cBoeit
Joktopckoil aucceptaumn E. B. CredaHos He
TONLKO NOABEN WTOTU MCCNEA0BAHNIA B 0Bnac-
TY COBEPLIEHCTBOBAHIS NPOLIECCOB, annapa-
TOB ¥ CUCTEM KOHAWLMOHMPOBAHMA BO3nYXa B
CrieUansHbIX COOPYXEHWSX BOEHHOTO BEAOM-
€T3, HO W chopMYNMpOBaN NporpaMmy pas-
BATUS CUCTEM 0BECTIEYEHIUS YCNOBUI BO3AYLL-
HOW Cpefibl B 3TUX COOPYXEHUAX.

C 1954 no 1966 rog E. B. CredaHos —
Ha4anbHUK Kadeapsl BEHTWIALMA 1 KOHAWUM-
OHUpOBaHMWA Boaayxa BUTY. B 1966—1977 ro-
Jiax OH 3aMecTUTenb HavanbHuka BUTY no Ha-
yyHOM M yyebHol pabote.

B tevenue 15 net E. B. CredauoB Bo3-
rnaBnan cexkuuio OTONAEHWUS, BEHTUIALUK
W KOROWLUOHWPOBAHUS Bo3ayxa JleHnHrpan-
ckoro orgenetus HTO CpoimngycTpuu, Guin
Mpeacenatenem PeryispHo NPOBOAMBLLINXCS
B TO Bpems B JTeHWHIpanckoM JOMe Hayd-
HO-TEXHUYECKON nponaraHfbl CEMMHApoB
N0 KOHQMLMOHWPOBAHMIO BO3AYXA, BXOAUN
B cOCTaB y4eHbix cosetos BUTY, JTACH,
BHWWOT BUCTC, TexHW4eckux COBETOB
BoenHo-MeMUMHCKOW akapemuy UM, Kupo-
8a, BHWWTC, MpobtnemHoro coseta npw
BLICTIC, TexHM4eckoro COBeTa No KOHOMLKO-
HepocTpoenuio B CCCP, sBnsncs KOHCYNLTaH-
TOM MHOTWX NPOEKTHBIX U HAYYHB-MCCNEeneRa-
TeNnbCKMX Oprannsauuii MunucrepcTsa
ob0pOHL! W ApYTUX BEOOMGTB.
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