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MPEJUCJIOBHUE

Ha conpemeHHOM 3Tane pa3BHTHA HAPOJHOTO
XO3RHCTBA CTPaHbi OJHOH M3 OCHOBHBIX 3a4a4
RBIIRETCH nobhinienke dbdexTuBHOCTH ObWECT-
BEHHOTO TPOH3BOJACTBA HAa OCHOBE HayYHO-TeX-
HAYECKOro nporpecca W oJiee MONHOTO HCNQUIB-
J0PAHHA BCEX Pe3cpBOB. IT4 33242 HEPA3PHIBHO
ces3aHa ¢ npobnemMoli ONTHMH3AUMA TIPOCKTHHX
peilieHRH, Lie/lb KOTOPBIX 3aK/IHOYAETCA B CO3NAHHH
HEOOXOMMMBIX TPEANOCHIOK JUIR  MOBBLILICHAS
e THPHOCTH KANKTANOBIIOKEHHI, COKPALUCHHA
CpOKOB HX OKyNaeMocTH K obecmeueHus HaubGo-
THILETO MPHPOCTa MPOAYKUHH HA KaXIuH 3aTpa-
YeHHLI py6ib.

ToBHIILICHHE TPOHIBORKTENILHOCTH TpyAa,
BBINYCK BRICOKOKa4YECTBEHHOH NpPOIYKIHH, Yiyd-
wenne ycnosull paboTel W OTABX3 TPYIALIMXCH
ofecneunBaOT CHCTEMBI BEHTHIISLHME W KOHIWIH-
OHHPOBAHMA BO3NYXA, KOTOPhIC CO3Aal0T Heobxo-
IMMblii MHKPOKITMMAT H Ka4YecTBO BO3JYLIHOH
Cpeabl B MOMEUICHHAX.

Ioasnenxe p obnacta BEHTHJISLIHH H KOHAH-
UMOHHPOBAHHA HOBBIX TEOPETHYECKHX M IKCIIEDH-
MEHTAIbHBIX HCCNE0BaHHHA, pa3paboTok HayuHO-
MCCENIOBATE/ILCKHX H MPOCKTHRIX OpraHH3alMi,
a Takke MIMCHCHHA B COOTBETCTBHH ¢ HOBQif
penaxuneit CHull 2.04.05-86 sniasano neobxonu-
MOCTE BhINYCKa HETBEPTOro H3JAHHA [ILAHHOIO
CNpaBoOIHHKA.

B cnpaBoyHHK JONQUHHTENBHO BKIKOMEHA
rnasa «3amura okpyxarwoiieli cpenp». Hekmose-
Ha rnasa «Tennopas H3ONALMA», TaK KAk ro-
TOBHTCA K BHUTYCKY CHNPaBOYHHK, B KOTOpOM
HApEQy ¢ APYTHMH Matepuanamu Oynyr npuse-
JACHbI MATEPHANB IO MPOCKTHPOBAHHIO H3IOJIALIHH
obopynosanka, BO3yXoBONOB B TpyGonpoBonOB,
BXOORALUHX B CHCTEMbI BCHTHSALIHH H KOHIMIM-
OHHpoBaHHE Bo3ayxa. Inasa «llocTtynnenue B
TIOMEIUCHHE BPEMHbIX BELICCTB» HCKITIOYMEHA W3-3a
OTCYTCTBHA 000GILEHHBIX JaHHBLIX N0 BBUIENCHHIO
BPSAHBIX BELIECTB OT 00OpYROBaHHA, MOCKONBKY
TAKHE MATECpHAJIbl PErIAMCHTHPYIOTCE MHOTOYH-
C/ICKHLIMH BEIOMCTBEHHBIME HOPMATHRAMH.

CnpaBo4HHK NPOEKTHpOBLIMKa «BHyTpeHHne
CaHMTAPHP-TeXHHYECKHe YCTpoicTBa» pasjenen
Ha TpH dacth: Yacts 1-«Ovonnenwe, vactb
2 - «BoaonpoBou H KaHAJIH3ALMNY; YacThb 3 — «Ben-
THJAAUHT H KOHIHUHOHHPOBAHHE BO3OYyXar.

YacTh 3 - «BeHTHNSUMA H KOHJAHUKOHHPOBA-
HHE BOIAYXA» COCTOMT W3 ABYX KHMI. B nepsyio
KHHTY BOLUJH CHEAYIOLIKE MAaTepHaNIbl: OCHOBHbIE
DONOXKECHUA; TENNOBOR PEXHM 3INAHWA, OYHCTKA
BCHTHIIRNMUOHHOT O BO3AYXa OT NBUIH, pacueT

a’jpalMH NPOMBILUICHHBIX 3JIaHWH, OCOOCHHOCTH
BEHTHIALMH 3[0AHHI DPA3/IHYHOrO HAa3HAYEHHS;
BO3/IYIIHRIE JIYIIH H 3aBECHI; MECTHBIE OTCOCHI,
ACTIMpAalMs W NHEBMOTPAHCIOPT B Jepesoobpa-
GaTeBaoIeM TIPOH3BOJACTBE; BKECKTODHBIE yCTa-
HOBKH; KOHCTPYKTHBHbIE DCLICHHN CHCTEM Mexa-
HHYECKOH BEHTHJIAUWY W KOHAHUHOHHPOBAHHA
BO3/1yXa W YkalaHHs no melbopy obopyaoBaHus,
Gopsba ¢ WYMOM, CO3JaBaeMBIM YCTAHOBKaMH
BEHTH/IAUHH M KOHAHLMOHHPOBAHHA; OXpaHa aT-
Mochepbl OT BLIGPOCOB; HHXKEHEPHO-TEXHHYECKOE
obopyaoBanke yGexHull rpaxaaHckodl obopoH.l.
Bo BTOPYIO KHHTY BOLIJIH MATEPHAJIbl! KOHIHIHO-
HHPOBaHHE BO3AyXa; pacrpenciieHde BO3/yXa B
NOMEILCHHEX; PETYJHPOBAHHE CHCTEM BCHTHJIA-
UMM, KOHAHIIHOHHPOBAHAA H BO3AYLIHOTO OTOMIE-
HHsL; yTHIH3AUMAA TEIWIOTHI B CHCTEMAaX OTONIIEHUS,
BeHTHJIAIHH M KOHIHUMOHHDOBAHHA BO3AYyXa;
NPOTHBONOXAapHbie TPpeOOBaHHA;, PacyeT RO3AYXO-
BOIOB, MPHAOKEHHA (JaHHBIE O BEHTHIATOpAX,
KOH/MIIHOHEpaX, KaJlopH(epax, TENIOyTAIHIATO-
pax, ¢puIbLTpax).

TpH coCTABNEHHH CIPABOYHHKA HCTIO/IBIOBA-
Hbl MaTepHAllkl HAYYHO-HCCIEAOBATEIBLCKHX H
npoekTHeIX HHCTHTYTOB: I'TIH CanTexHHHMnpoeKT,
Jlesunrpancxuii Ilpomcrpoirnunpoext, Mocko-
sckufi Tpomcrpoiinpoexkt, T'TIH-1, MUCH um.
B.B. Kyiioenuesa, HAH crpoiipusuxs. LHHUHA
npom3aannit, BHUUI'C, I'TIH IpoexTnpomseH-
Tananua, BHHMU Kounauuuonep u ap.

Kuura 1 wactu Il cnpasoynHxa cocTaslieHa
creayrommmKi - astopamu:  [lpeaHciioBHe — HHX.
10.M. llunnepom, kaua. texd. Hayx H.H. Ilasno-
Buiv; .l < a-pom Texn. Hayk B.H. Borpcnos-
CKHM, KaHA. TexH. Hayk B.A. KpynroBbIM, HH-
MEeHEepaMH [B.Pl. Mommnwﬂ H B.B. Hepckum;
rn.2-g-pom TexH. Hayk B.H. Borocnosckum.
kann. Texd. Hayk B.A. KpynsosuiM u mmx. B.H
MowknHbiM; 1.3 - kanangatamu TexH. Hayk H.H
Bepesunoit . A.I'. EryazaposeiM; rnd-a-pom
Texn. Hayk | A.J. ITHpyMoBLIM |; 115 — kana. Texu
Hayk E.O. llanexpoToM; rnaset 6 v 7-uuk. JLO
MoopoMm; rn.8-na-pom TexH.Hayk B.H. IMocoxn-
HBIM, KAHA. TexH. Hayk T.A. PHaNKOBCKOH W HHX
JI.®. Moopom; rn.9-uuxenepamu I'.C. Kyuwe
neMaioM B AH.  AnekcamgposbiM;  1.10-
wk. I.C. KywensMaHOM H XaHI.TeXH. Hayd
B.B. dsunannxosuim; ri.ll-mux. B.A. Opio
BhIM; Ti1.]12-xaHp.TexH. Hayk 3.A. JleckoBbiM
ri.13-kana.texu. w©Hayk B.H. Ilanprukiam
ri.14 — uaxenepamu ‘E.H. IMemaessiv u B.C. Tex
POBBIM.




I'nasa 1
OCHOBHBIE MTOJIOXKEHUSA

1.1. PU3HYECKHE BEJIMYUHBI,
XAPAKTEPU3YIOIHUE
COCTOSHUE BO3JYXA!

ATmocdepHblil BO31yX npejcTaBaser coboit
cMech M/eaJIbHBIX [a30B, BXOJAIIHMX B C€OCTaB
CYXOTO BO3/yXa, C BOJISHBIM TapOM U Ha3klBacTCs
BIQXHBIM BO3AyXoM. Ilpu 3TOM cMeck cyxoro
BO3/IyXa C NeperpeThiM BOASHBIM NapoM Ha3klBae-
TCH BIAKHBIM BO3/IYXOM, 4 CMECh CYXOTO BO3/yXa
C HACHIEHHBIM BOIAHBIM MAPOM — HACBILLEHHBIM
BIIAXKHBIM BO3IyXOM.

Braakublit BO3JAYX u3-32 HE3HAUUTEIBLHOIO
KOJIHYECTBA B HEM BOJSHOTO napa OTHOCHTCH
K H/IAJIbHBIM Ta3aM W NMOMHHACTCA BCEM 3aKOHaM
TEPMOJUHAMMKH [UTs ITHX Ta30B.

KonuuecTBo BrakHOro BO3jyxa onpejerise-
TcA ero maccoit M, kT, KoTopas CK/ajpIBaeTcd H3
MAcCChl CYyXOro BO3yXa M' U MAaCChl BOJIAHOTO
mapa M.

OO0beM BIAKHOrO BO3jayxa F usaMmepsercs B
m?. B coctaBe BIaXHOTO BO3yXa Kak CyXoil
BO3IYX, TAK W BO/IAHON map 3aHHMAaKwT TOT Xe
00BEM, YTO M BCS MAPOBO3AYIIHAA CMECh.

Macca Bo3ayxa, TiepeMeiacMasi B ¢MHMLY
BPCMCHM, HA3BIBAETCH MACCOBBIM pacxojoMm @,
M3MEPAEMBIM B KT/C HITH B KI'/4, a nepemMerniaeMelil
06beM — 00BEMHEBIM pacxogoM L, u3MepsiemblM B
M3/c mm B m3/u.

[azo00pa3Hoe COCTOsIHME BO3JyXa XapakTe-
pu3yeTCsi mapaMeTIpaMi COCTOSAHHA.

Temnepatypa Bo3ayxa W3IMEpsCTCSs Kak B
keneBiaax (K), Tak u B rpaaycax Lemecus (° C).
Pazmep rpamyca ILleidrcus u pasmep KelbBHHA
OJIMH W TOT Xe JJIs pasHOCTH TeMmepaTyp.

CooTHOUIEHHE MEKAY TeMIEpaTypaMH clie-
Jyrolee:

t=T-=273,15 K, (.n

rae t—Temnepatypa, “C; T- remneparypa, K.
)lan.rlelme BIAXKHOIO BO3YXd p M €ro COCTas-

! EjuHANBL #3MEpeHNs GH3AY4ECKAX BEIHYHH NPHBC-
nensl B cootséTcTBHK ¢ CH 528-80 «[lepeuenn eanHmn
(H3AYECKNX BEJHAYHH, NOLICKALINX IIPHMEHCHHIO B CTPO-
HTEIbCTBEN

aaomx u3Mepsietes B Ila ¥ KpaTHBIX eMHANAX
(xITa, T'Ta, MIla)

bapoMeTpuieckoe MABICHHE BIIAXKHOTO BO3-
AyXa p, PABHO CYMMe NaplHHaILHBIX AaBIeHU
CYXOTO BO3yXa p, W BOJSHOTO mapa p,:

Ps =Py + Py (1.2)

IMapuManbHOe A4BJICHHE CYXOTO BO3JyXa MIJTH

BOJISHOTO TMapd, BXO/SIMX B COCTaB BIAXKHOIO

BO3/1yxd, Mo¥eT OwhTh onpeacnedo B Ila mno
ypaBreHunto Knamelipona:

pn(n) = ‘I‘wa(an T/(V”B(n])’ (13)

e R- yAHEBepcannHas Tra3oBds NOCTOMHHAN, paBHAS
8314 Jx/(kmonb K), By, MOISpHAS Macca CyXOro Bo3-
ayxa (B) wiH BOAMOTO mapa (n), COOTBETCTBCHHO PaBHAN
29 i 18 Kr/KMoONb

TlaoTHOCTL BIAKHOTO BO3IYXa p, Kr/m3,

npeacTaBIseT coOOW OTHOLUEHHE MJACChl BO3YLL-
HO-IIAPOBOH CMECH K 0OBEeMY ITOH CMecH:

p=M/V=MJ/V+ MV (14

ITTOTHOCTE BIAXHOTO BO3AYXa MOXKeT Ompe-
nenstees no Gopmyie

p = 23488 p,/T— 132 pJT. (1.5)

Yieabubli Bec BIQKHOTO BO3JAYXa ¥ - 3TO
OTHOIICHUE BECa BIAKHOIO BOIIyXad K 3aHMMAc-
MoMy um obnemy, H/m3.

InoTHOCTE U y/ICIbHBINA BEC CBA3AHBI MEKY
coBolt 3ABHCUMOCTEIO

p=7/4g. (1.6)

e g—yckopenMe cBobogHoro nagenus, pasnoe 9,81
m/c?

BaaxknocTs Bo3AyXa (COACPKAHWE B BO3JyXe
BOJSIHOTO mMapa) XapakTCPH3YETCH [ABYMs Belu-
YHHAMH: ADCOIIOTHOH M OTHOCHTE/IBHOH BIaX-
HOCTBHO

ADCOMIOTHAA BIAXKHOCTH BO3/yXa — KOJIHYE-
CTBO BOJSHOIO Mapa, KI WIM I, COAEPXKaIerocs
B 1 Mm% Boaayxa.

OTHOCHTEIbHAS BJIAXKHOCTE BO3JlyXd ¢, Bbl-
paxcclmem B 0/0 +~ OTHOLIICHHC napiHaJIbHOTO
JIaBJIEHHS BOMSHOTO mapa p,, cojepxauierocs B
BO3/IyXe, K NMApPUHATLHOMY JIABJICHHIO BOASHOIO
napa B BO3AyX¢ MpPH IOJHOM €ro HACHIUCHHH
BO/IAHEIMH OApaMu p, .

@ = (p/Pa,) 100 %. (1.7
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INapunaneHoe JaBJEHHE BOJSHOTO Tapa B
HACKIIIEHHOM BJIQXHOM BO3j1yxe, ITa, MoxeT ObITh
OMpejeieHo U3 BhIPAXEHHS

lgp, .= 2,125 + (156 + 8,121, /236 + 1, ). (1.8)
rae f, ,—TeMnepatypa HaCHILEHHOI O BJAXKHOIO BO3/1yXa,
°C.

Temnepatypa (Touka) pochl—3TO TeMNepaTy-
pa, npu KOTOpOii NapuHalTbHOE AABJICHHE BOjIs-
HOTO Mapa p, COJIEPKALICTOCH BO BJIAKHOM
BO3/lyXe, PaBHO MAPUHATILHOMY JABJICHHIO HACKI-
IICHHOTO BOASHOTO napa p,, Opu TOH ke Temre-
parype. Ilpu TemnepaType pockl HAUMHAETCSA KOH-
AeHcanMs BJIaTH M3 BO3AYyXa.

Biiarocozepkanne BIDKHOTO BO3jlyXa d mpes-
crapasgeT coboif OTHOLIEHHE MACChl BOJSHOIO
nmapa M, BO BIAKHOM BO3jlyxe K Macce CyXoi
HACTH BIAXHOTO BO3jIyxa M,

d= MM, (1.9)

Brarocojep:kanue BIAXHOrO BO3JyXa, I/KT,
MOKeT ObITh BBIDAKEHO 4epe3 JABIICHHE BJIAKHO-
rO BO3/IyXa M €ro COCTABIAIOMIMX W OTHOCHTENb-
HYHO BIAKHOCTB!

d=622p.,/(ps ~ p,) = 6229 p, ,/(ps —
— 9 p,,,/100).

VieabHas TemloeMKOCTh BIKHOIO BO3LYXA
¢, kKk/(xkr:°C)-3T0 KOAMYCCIBO TCIUIOTHI, Tpe-
Oyemoit juts Harpesa | KT cMecu CyXoro BO3jyxa
H BOJIAHBIX NapoB Ha | ° u oTHeceHHOC K | Kr cyxoii
HacTH BO3jIyXa’

(1.10)

-= ¢, + ¢, d/ 1000, (1.11)

rjae c,—Cpeandas yaenbHasd TEIJIOCMKOCTDL CYXOro BO3QyXa,
IpHHEMAeMas B uHTeppane temnepatyp 0-100 C, pas-
noii 1,005 kIx/(kr °C), ¢, —cpeanss yaeibHas Ternioem-
KOCTh BomsiHoro mapa, pasnas 1.8 xJIx/(kr "C)

Js MpakTHYECKHX PAacueTOB NPH MPOCKTH-
POBaHMH CHCTEM OTOIUICHHS, BCHTWISAUHHE ¥
KOH/IMLIHOHMPOBAHHS BO3/1yXa JIOMYCKAeTCH MNpPH-
MEHSATh YAeTbHYIO TEIIOEMKOCThL BIAXHOTO BO3-
ayxa ¢ = 1,0056 kDx/(kr °C) (npu Temnepatype
0 ° C u Gapomerpryeckom Aasaenun 1013,3 TI'Tla).

Vieabnasi SHTAABIMS BJAKHOIO BO3AYXA -
9710 auTanknua I, k/x, oTHecennas K | Kr mMacchl
CyXOro BO3jyxa:

I = 1,005¢ + (2500 + 1,80681)d- 1072, (1.12)
wm I =cr+ 2500d-107°. (1.13)

TemnepaTypublii K03 duimenT 00beMHOro pa-
cumpenns o ~ 0,00367 °C~ ' wm 1/273 “C~ 1L,

TIpH cMelleHHR JIBYX KOJIHYCCTB BJIAKHOTO

BO3/1YXa PA3/IMYHBEIX COCTOSHUHA NaPaMETPhl CMECH
Onpe/IeIAITC 3ABHCUMOCTAMM:
TeMAaepaTypa cmecd Bo3nyxa, ° C.

Lo =Mty + Myt3) /(M) + M), (1.14)

rae M, v M, - Macca BIaQXHOMO BO3JYXa, KI, COOTBET-
CTBEHHO TIPH TEMIIEpATYPE I H 15,

BIIATOCO/ICPKAHME CMCCH BO31YXa, T/KT,

dy = (Myd, + Mydy)/(M, + M), (1.15)

e d, H d, BlalOCOACPKAHHE CMELOMBAEMBIX MACC
BO3JYyXd, I'/KI,

Y/leTbHAs IHTAIBIMA cMecH Bo3ayxa, KJIx/kr,
Ia.=MI + M,L)J(M, +M,. (116)

rae [, u I,—yneTbHas JHTAnbNHS CMELUMBAEMBIX MACC
Bosayxa, kJK/Kr

1.2. METEOPOJIOI'MYECKHWE
YCJiaoBUs B MOMENEHUAX

B paboucii 30HE TPOM3BOACTBEHHBIX MOMELIIE-
HUW METeopOJIOTHYECKHE YC/IOBHA YCTAHABIUBAOT
no ykazasusM «CaHHTApPHBIX HOPM MHKPOKITH-
Mara ﬂpOH3BOD,CTBCHHbIX no;wemcuuﬁ» MHH3,"IPE1-
Ba CCCP (Ne 4088 -86 ot 31 mapra 1986 r.).

Paboueii 30H0H cuUMTAeTCA NPOCTPAHCTRBO BhI-
cOTOH 2 M OT ypOBHA HONA (MM MJIOIIAMKH), HA
KOTOPOM H4XOJATCS MECTA MOCTOSHHOTO WJIM HE-
MOCTOSIHHOTO MpeObIBaHus pabOTAOINX.

IocTosiHuaeiM cuuTaeTcsi pabouee MeCcTo, Ha
KOTOpoM paboTaromii  Haxoaurcs  0OJIbUIYIO
gacTek (Doiee 50% wiam Oosee 2 4 HENpepPBIBHO)
cBoero pabouero BpemcHu. Ecim obcnyxuBaHue
MPONECCOB OCYIMECTRIACTCSA B PAITHYHEIX MYHKTAX
paboueii 30HbI, TO MOCTOSAHHBIM PABOYHM MECTOM
cumnTaeTcs Bes pabowas 30Ha

HenoctosnubiM cuntaercs pabouee mecto.
HA KOTOpOM paboTarouinit naxoautes Menee 50 %
WM MeHee 2 4 cBoero pabouero BpeMeHH.

OBC/y)UBAECMOW 30HOH B NOMCILICHUSX KH-
IBIX M ODINECTBEHHHIX 37aHHH MW BO BCIOMOTa-
TC/IbHBIX MNOMCHICHHAX CYHUTACTCH IMPOCTPAHCTBO
BBICOTOH /10 2 M HajJ YpOBHEM [0Ja, & B MOMC-
LICHUAX, I/1€ KM HAXOTATCA rJaBHbIM 00pasoM
B CHISHYCM MOJIOKCHAN (HATPUMCP, 3aJTbI TCATPOB,
PCCTOPAHOB, CTOJOBBIX, IOMEINECHHA YucOHBIX
3aBe/IeHuid), BRICOTOIM J10 1,5 M HAa ypoBHEM moJa.

Hopmamu ycTaHOBIIEHBI ONTHMAJIBHEIE W
JIONYCTHMBIE TEMOCPATYPhl, OTHOCHTCIBHAH BJlA-
AKHOCTb W CKOPOCTE JIBUAKEHHS BO3yXa B pabouei
30HC B 3aBHCHMOCTH OT KaTErOPHH TskecTH pabor
u nepuona roga (tabm. 1.1).
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TABJUIIA 11 HOPMHUPYEMBIE TEMIIEPATYPA, OTHOCHUTEJIBHAS BIIAXXHOCTh U CKOPOCThH
JBMXKEHHA BO3YXA B PABOYEN 30HE MPOU3BOJCTBEHHBIX NMOMEIREHUN

Mepuon Kateropus paGot Temnepatypa, C OTrocuTeHan CKopotTh, NBHIKEHNS,
roaa BIAKHEOCTE. %o Mfe -+
ONnTH- AonycruMan T
ManbHan ONTH- JAOQYCTHMAA HA OnTA- uonymm Ha
BepxHin HWKHAS ~ MajbHaA pabovux MecTax. MaibHas, pAGOHMX MecTax,
rpaHAua Tpanuia . NOCTORHAMX W He Bojied  NOCTOMAHBIX H
HENOCTORHHRX, HEoCTORHAbIX *
Ha paboanx Mectax He Gosee
noc-  He-  noc-  He- J
TQSE- Noc- TOAH- HoC-
HBIX  TOSH- HBIX  TOHH- .
HBIX HEIX
X(;no;l- Jlerxas - la 22-24 25 26 2l 18 40-60 75 0,1 <0,
HbIH Jlerkasa—I6 21-23 24 25 20 17 40-60 75 0,1 <02
Cpenmeji Takecu-1la 18-20 23 24 17 15  40-60 75 0,2 €03
Cpenneit Taxectu—116 < 17-19 21 23 15 13 40-60 75 0,2 <04
Tsoxenas —HI 16-18 19 20 13 12 40-60 75 0,3 <05
Ten- Jlerkas—la 23-25 28 30 22 20 40-60 55-mpn 28°C 0,1 0,1-0,2
§i1%17] Jlerkas—16 22-24 28 30 21 19  40-60 60-mpu 27°C 0,2 0,1-0,3
Cpenneit Tsokectu—1Ila  21-23 27 29 18 17  40-60 65-npu 26°C 0,3 0,2-0,4
Cpeaner taxecru—116  20-22 27 29 16 15 40-60 70-mpm 25°C 03 0,2-0,5
© Taxenan—III 18-20 26 28 15 13 40-60 75-npn 24°C 04 0,2-0,6
H HHXe

! BOnbinas CKOPOCTh JBHMEHHSA BO3JYXa B TEIUIbiii NEPHOJ rofd COOTBETCTBYET MAKCHMAJIbHOW TeMnepaType
BO34yXa, MEHbIIAA — MEHAMAJIEHON TeMIepaType Bo3ayxa Jlis npoOMeXyTOYHEIX TEMIEPATYp BO3dyXa CKOPOCTH ET0

ABWACHHA MoXeT ObiThb onpeaeieHa HHTEPNONALHCH,

Karteropun paGoT, B 3aBHCHMOCTH OT 3aTpar
SHEPIUH, YCTAHABIHMBAKOTCA BEJOMCTBEHHBIMH
HOPMATHBHBIMH [IOKYMCHTAMH HCXOOA H3 Ts-
KecTH pabot, eimonnaembix 50 % paboraroimx
u 6osee B noMellennu. Pasrpannyenue kaTeropui
paboT Ha ocHOBe OBIIMX 3aTPaT YHEPTHH QPraHH-
3MOM TNpHHAMaETCE N0 «CaHUTapHBIM HOPMAaM
MHKPOKJIAMATA TPOM3BOACTBEHHBIX TOMEUICHUIA»
H I8 Pa3IHYHbIX NMPOH3BOJCTB YCTAHAPIHBACTCH
BEIOMCTBEHHBIMH HOPMAMM, COIACOBAHHBIMH H
YTBEPK/ICHHLIMH B YCTAHOBJICHHOM INOPAIKE.

ONTHMAILHBIE W JONYCTHMBIC TNApaMeTphl
BO3AYXAa B TOMEIICHHAX, PETJAMEHTHPYEVbIC
T1abn. 1.1, nomkHer cobnronaTbes:

B XOJIOJHBIH NEPHOJ TONA NPH BCEX COCTON-

' HUAX HAPYXHOIrO BO3/YyXa B NpEJeaXx OT pacuet-
HbIX mapamMeTpoB A uad B (B 3aBUCHMOCTH OT
HA3HAYCHUA CHCTEM BEHTHIISIHH H KOHIUIHMOHH-
POBaHUA BO3JIyXa) AO CPEHECYTOUYHOH Temiepa-
Typbl Hapy*Horo Bo3ayxa 10°C;

B TeIUILI MepHo/l rola TPH BCEX COCTOAHHAX
HAPYXHOTO BO3yxa B Mpeaenax OoT TEMIEPATYPh
10°C w Bre OO pAcHeTHBIX NMApaMeTpPOB A HIH
B (BKIIOYHTENBHO).

PacyeTHble MapamMeTPbl HAPYXHOrO BO3AYXa
A u B ans HekoTOpBIX reorpaduyeckux NyHKTOB
npuseaeHsl 3 CHull 2.04.05-86.

B 4erBepToil CTPOHTENRHO-KIMMATHYECCKOH
30He mpu cobmroneHHn TpeboBaHMIT MO npeAyn-

.

pekacHuIO neperpesaHia paboTalolHx, BepXHIOD
TpaHHIy JOMYCTHMON TeMilepaTypel BO3[yXa B
Temubil nepHon roaa, ykalaHHyro B Tabmuie,
JOTIyCKACTCA MOBLIIUATE HA TOCTOAHHBIX H He-
NOCTOAHHBX pabouynX MECTax, HO HE BHIHE COOT-
seTcTBeHHO: 31 u 32° C-npn nerkux padotax: 30
H 3]°C-npu pabotax cpeaHed Toxecrn; 29 n
30° C~npu Txenoi padore. [Ipy 37oM ckopoctb
JBIKCHHS JO/DKHA YBeMuHBaThed Ha Q.1 M/c, a
OTHOCHMTC/|bHAA BJIAXKHOCTb Boa,uyxa MOHWKATHCA
HA 5 %, Ha KawxObld rpajayc NOBBILCHHA TeMEe-
PATYPhI, HAYWHAS OT BCPXHMX TPaHHIl AONYCTH-
MEIX TEMIEPaTYP BO3/yXa, YCTAHOBNCHHBIX i
OTNENbHbIX KaTeropuif paboT 0O TSKECTH B
Teniblid OEPHOA road.

B orapnsuBaeMbIX NMPOM3BOACTBEHHBIX MOMeE-
LIEHHNAX, a TAKXKC B MOMEIICHHAX CO 3HAYMMTE/b-
HbIMH M3GLITKAMH ABHOTO TenNa, rje Ha KaxJAoro
paGotatomero npuxomurcs oT 50 go 100 m?
TIONIe3HOH MIOIANM, AOMYCKaeTCs TpenycMaTPu-
BaTh B XOJOJHbIH M IepeXOAHbIH Iepuoabl reja
NOHHXEHHE TeMNEPATYPHl BO3JYXa BHE MOCTOAH-
HbIX pabouux mect fo 12°C npu nerkux paborax,
o 10° C npu paGoTtax ¢penHeii TsxeeTH U no 8°C
npH TEKeIbX paboTtax. IIpH 5TOM Ha MOCTORHHLIX
paGo4ux Mecrax clegyer NpeaycMaTpHBaTh MoOA-
JepKaHHE HOPMHUPYEMBIX METEOPOJIOTHYECKHX YC-
JOBHH.

B Tex mpoM3IBOACTBEHHBIX NOMEILCHHIAX, T/e
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njou@ank mona Ha OAHOro pafoTalollero npe-
sumaer 100 M?, a moamepxamue AOMYCTHMOM
TEMNEPATYphi, OTHOCHTEIbHOH BIAAKHOCTH H CKO-
POCTH [BMHKCHHS BO3AYXa MO BCeH IUIOWIAIM
paboucii 30HBI HEBOIMOXHO MO TEXHHYECKHM
NPHYHHAM HIH HeuenecoodpaHO No PKOHOMH-
YeCkHM coobpaxeHHRM, TpeOycMmbie napaMeTpsl
BO3yxa aonyckaercs obecneuusarh TONBKO Ha
NOCTOSHHBIX pafiounx Mectax

B npoW3BOACTBEHHBIX HOMELUEHHAX, B KOTO-
PBEIX N0 YCJIOBHAM TCXHOJIOIHH ﬂpDHﬁBOI.lCTBa
TpedyeTCs HCKYCCTBEHHOE PEryMpPOBAaHHE TeMIie-
paTyps HIH TEMNEPaTYPel H OTHOCHTENLHOM
BJIAXHOCTH BO3AYXA, MONMYCKAETCA B XOMOJHMKA
¥ TENsi NepHOAK] FOMIA NPHHAMATH OIHHAKOBLIE
napaMeTphl BO3AyXa

B OpOMIBOACTBEHHKWIX MOMELIEHHAX, pacno-
JNIOXEHHBIX B JOXHHIX pafioHaX C ROBHIEHHOMN
OTHOCHTENbHONH B/IAXHOCTLIO HAPYXKHOIQ BO3/Y-
xa', nomyckaeTcs B TenMH NepHOA roJa Ha
MOCTOSHHKIX W HENOCTOSHHBIX pabounx MecTax
MOBRILIATH OTHOCHTENRHYIKY BJIAXKHOCTH BO?.,uyxa.
HO He Oonee 4eM Ha 10 % nO OTHOIUEHAIO K
AOTIyCKACMBIM BEJIHYHHAM, TIDHBEACHHBIM B Tabn
1 1 ana’pasmuyMeIX TemnepaTyp Bo3ayxa

B noMelneHHsX, XapakTepHIyeMbuIX 3HAYHTE-
NbHBEIMH  BIIArOBhLI/IENEHHAMH, HAa TMOCTOAHHBIX
paGounx MecTax AONyCKACTCA MOBLIEHHE OTHO-
CHTENBHON BNAXHOCTH BOIAYXA, NPHBENEHKOH B
tabn 1 | ann rennoro nepuoaa roga Ioa 3nauu-
TelLHBIME HMEIOTCE B BUAY TAKMC BbLAENEHMS
BIATH, NPH KOTOPBIX TEIUIOBJIAXKHOCTHOE OTHO-
WEHNE, T.€ OTHOLIEHHC CYMMapHOTO KOJTHYecTBa
ABHOTO H CKPBITOro TeIUIA K KOJHYEeCTBY Bblae-
nmoweiica Bnarn coctabaser MeHee 6280 kIx/kr
TIpH TemIoBNAaXHOCTHOM OTHOLICHHH MeHee 6280
kX/kr qonyckaeTcs MOBLIIEHHE OTHOCHTENbHOM
BAaXHOCTH MakcumyMm Ha 10 %, a npu otHo-
uleHHu Menee 4200 xdx/xr — MakcumyM Ha 20 %,
HO B 06OMX ciyyasX OHAa JOMKHA ObITh He BuIlE
75 % [Ilpu ’Tom Temnepatypa Bo3ayxa B no-
MEILLICHAE He JomkHa npesniats 28°C npu
paboTe nerkoii M cpeaned Tsxkectw H 26°C npu
TXenoi pabote

B MecTHOCTAX ¢ pacdeTHoli Temmeparypoit
HapyXHOTO BO3AyXxa TEILIOro nepWoaa roaa
(pacueTHniec napameTphl A) Menee 20°C nonycxka-
€TCA NpH onpeneneHun TpebyemMoro Bo3ayxoobme-
Ha JUIS NPOH3BOACTBEHHMX TOMELIEHAD C HelHa-

! Knnmartuueckuii noppaiion 1VBE

YHTEJIbHbIMH H30BITKAMH SBHOrO TEMNA NPHHH-
MaTh QA TeOAOro MEpHOJAa roja TeMIEPATYpY
BO3/yXa Ha MOCTOAHHBIX pabounx Mectax Ha 5°C
Bellllé TEMNEPATYPH HAPYXKHOTO BO31yXa, HO He
BBIE 3HAYCHHH ONTHMANBHEIX TEMIIEPATYP BHYT-
peHHero BO3AyXa, NMPH YCIOBHH, YTO OTHOCHTE b~
Had BIaXHOCTh BO3JYXa HE WNPEBBICHT Ipelelib-
HYI0, COOTBETCTBYIOINYIO NPHHATON TeMIepaType

IMapameTpet BO3ayxa B 00CAyXHBAEMON 30HE
OOIeCTBEHHBIX H XHJIBIX MOMeIeHHi (Tabn 1 2
W 13) nns remnoro mepHoda rofa OTHOCATCH
K NOMeMeHHAM, JUIA koTopeix mo CHuIT Tpeby-
eTCH oMnpejeNieHHe BO3nyXooGMeHa no pacuery
(Hanpumep, 3aNbl TEATPOB H PECTOPAHOB, @ TAKKE
AYNHTOPHH)

B Taksux nomeweHusx obuleCTBEHHBIX 3/a-
PHH, Kak KyXHH, TeKapHM, mpadeywble W T,
NapaMeTph BHYTPEHHEro BO3/lyXa MOJIKHBI TNIPH-
HAMATbCA KaK [JIs TPOM3BOJCTBCHHBIX NOMe-
LICHHHA

MNonnepxkanne ONTHMANBHBLIX NapaMeTpoB
BO3AYIUHOA Cpenbl PpeKOMEHAYCTCS B CIeIYIOUmHX
NOMEINEHHAX OOIIECTBEHHBIX H KHIBIX 1AHHA

1) onepanMOHHBIX, POMHJILHBIX OTACICHHAX,
najaTax [is HOBOPOXACHHBIX, MOCTEONEPALHOH-
HBIX MajaTax M najatax Als GoNbHBIX, HYXAalO-
IHXCA B CNEUHANLHLIX MeTeopaiOrHYeckKHx yc-
noBuAX, B Gonspunax 1-, 2- u 3-i Kateropwuii,

2) 3pHTeNLHBIX 3a%ax ¥ dolie Tearpos,

3) 3pHTEnbHBRIX 3a/1aX KHHOTEATpoB, KjyGos
u [deopuos kynsTypel Ha 600 mect m Gonee,

4) obenenHbix 3anax pecropaHos | paspsaa
M CTONOBBIX Ha 230 nocalouubix MecT H Gonee,

5) TOproBEIX 3a1ax KPYOHBIX MarasHHoB ¢
yuciom pabounx mect 75 H Gonee, .

TABJHULA |2 ONTHAMAJIBHBIE HOPMbI
TEMIIEPATYPBI, OTHOCUMTENILHOW
BIIAXHOCTH U CKOPOCTH ABHXEHHA
BO3YXA B OBCHYKHBAEMO¥W 30HE XXHWJIBIX,
OBUIECTBEHHBIX 1 AIMUHUCTPATHBHO-
BLITOBbIX MOMEWEHHHA

Iepron roza Temne- OTHOCH- CkopocTs
paTypd, TelbHAs JBHKEHHS
°C BJIAX-  BO3JyXxa, M/c,
HOCTb, Y He Gousee
Tennuii 20-22  60-30 0,2
23-25  60-30 03
Xonoansli 20-22  45-30 0,2

M NEPEXO/IHbIH

Mpumesanne Hopmbi yCTAHOBICHB IR OZETHIX
mofel, HAXOAALUMXCS B Nomelluedun Gonee 2 4 Henpe-
PLIBHO
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TABJIMUA 1.3. JOINIYCTUMBIE HOPMbI
TEMIIEPATYPbI, OTHOCUTEJABHOH
BJAAXHOCTHU U CKOPOCTH JIBUIKEHHWA
BO3J1YXA B OBCJIVIKMBAEMOW 30HE JKHWIIbIX,
OBUECTBEHHbIX U ATIMHHWCTPATUBHO-
BBITOBBLIX MOMEUWEHUA

Ilepuon roma  Temmeparypa, 'C  OtHocu- Cko-
TE/bHAA  POCTH
BJIAXK- BOT:UJ.}’K%I,
HOCTB,  M/C, He
%, ue  Bonee
Oonee
Tenuwiii He Gonee uem na 3° 65 *** 0,5
BBILLIE  PACYETHOMN
TeMIEpaTypbl  Hd-
PYXHOIO  BO3IyXa
(mapamerpnl A)
He Bbune 28°C*
15 00IeCTBEHHbIX
H aJIMHHUCTPATHB-
HO-OBITOBBIX MOMe-
ICHHH C MMOCTOSAH-
HbIM NpPcOBIBAHHCM
THOACH
Xonoauelid 18 **-22 65 0,2
U Tmepexoj-
HbIH

* JInA pailoHOB C PACYETHOM TeMNepaTypoill Hapyx-
HOTo Bo3iyxa (mapameTpsl A) 25°C ® Bullle chemyer
npuHEMaTth Temnepatypy me souue 33 °C.

** s o6ulecTBEHHLIX H aJMHHHCTPATHBHO-OBITO-
BBIX TOMEMIEHHH ¢ NpeObIBAHAEM OJCH B YJIMYHOH
ojiexjie caeayer upHAMMaThL Temnepatypy 14°C.

*** B pailoHax ¢ pacuerHOH OTHOCHIEIBLHON BJLAX-
HOCTBIO BO3ayXa Ooaece 75% (mapameTpnl A) gonyckaer-
Csl IPHHAMATD BJIAKHOCTL A0 75%.

Ilpumevardune. Hopmbl yCTAHOBICHB! LTS JIKOJEH,
HAXOASIIHXCA B MOMeLieHHH Oosee 2 4 HeNpepbIBHO.

6) wactn HOMEpOB rocTHHULL Ha 500 HOMepoB
n Oonee.

B kapTHHHBIX rajcpesx. mMy3esX, KHUIOXxpa-
HUTHIAX MW apXuBax OOILCCOH3HOTO 3HAUCHHS
A1 00eCcneYeHUs COXPAHHOCTH LIEHHOCTEH Ky/b-
TYPbl U HCKYCCTBA NpPH OTCYTCTBHH OCODBIX Tpe-
OoBaHMil K BHYTPEHHEMY PeKHUMY cIeyeT Takxke
BRIOMPATE ONTHMAJbHBIC NAPAMETPhl B KauecTBe
PACYETHBIX YCIIOBHM.

[oaaepkanue ONTUMATLHBIX MAPAMETPOB
BO3ZYLIHOM CPe/ibl, COOTBETCTRYIOMIMX KATETOPHii
Jerkux pabot (eM. taba. 1.1). obszarensHo Takxe
B KOMHATAX OT/ABIXA 4715 paboTaromux U B mpejie-
JIAX OTPAaHMYCHHBIX YYAaCTKOB, NpE/IHA3HAYEHHBIX
A8 paboTaroiinX U B MpeE/e/lax OrPaHHYeHHBIX
YHACTKOB, NPEAHAZHAYCHHBIX /15 OT/bIXa BOIM3H
paGouero MecTa.

Kpome nepeyHC/ICHHBIX BEINIE CJIy4acB MpH-

MCHCHMC ONTHMAIBHBIX WK GIM3KHX K HHM
napaMeTpoB BO3/1yXa PEKOMCH/IYCTCS, CCIH TO/I-
JEPKAHUEC WX HC BBILIBACT JONOJHHTENBHBIX
3aTpaT (HATPHMED, NPUMEHCHHA HMCKYCCTBEHHOTO
OXJTAXK/ICHHA BO3AYXa B TENUIBI MEPHO/I TO/1A) WITH
eCclIn H'dy"lHO-HCCHC)’IOBHTCH]:CKHMPI pf:lﬁ()TE'l]\«‘ll’ll K-
CMCPUMEHTANTBHBIM MaTepHaIoOM H COOTBETCTBY-
FOLUME pacueTamMu OyieT 0DOCHOBaHA TEXHHKO-
IKOHOMHYECKAS ILeTIecO0DPA3HOCTb AOTNOIHUTEIE-
HBIX KANMTAJBHBIX 34TpaT M IKCIUTYaTANMOHHBIX
PAcXoI0B, CBA3aHHBIX C MNOUICPKAHHEM TaKHX
YCJIOBUIA B NOMEITICHUSIX.

He3aBHCHMO OT TPHHATBLIX METEOPOIOTHYE-
CKHX YCJOBMH coOJicpiaHne B BO3jyxe paboucii
30HbI HOMC[IIEHHFI BpC)IHbIX ra3os, napos, MNblJIN
W JApPYyrHX a3po30icil He [OOMKHO MNPEeBRIUATH .
npeaeasHo jgonyetuMblXx KoHueHtpaumid (ITAK),
YKa3aHHBIX B ZI0KyMeHTax MHHHCTepcTBa 31pa-
Booxpaxenns CCCP,

1.3. OBECIIEMEHHOCTb PACYETHbIX
BHYTPEHHUX TEILJIOBBIX ¥ CJ10BUIA

PacueTHble BHYTPEHHHE TETUTOBBIE YC/IOBHS
(onTHMAIBHEIE M JIONYCTUMBIE) ONpe/eIsaroTCs
COYETAHHEM TeMTIePaTypbl BHYTPEHHETO BO3/1yXa
f,, PAAMAIHOHHON TCMNEPATYPEl NOMCILCHHS [g.
TEMIEpaTypbl OT/CTLHO HATPETHIX W OXJTAKICH-
HBIX MOBEPXHOCTEl (maHeieH) B MOMELIEHHH T,
OTHOCHTCJIbHOH BIIAKHOCTBREO @, H TOIBHKHO-
CTBIO U, BHYTPEHHETO BO3/lyXa.

Buibop pacycTHBIX YCIOBMEE JUIS  TEMJIOTO
nepHoaa NMPOBOJIUTCS B COOTBETCTBMM ¢ n.1.2 ¢
YHCTOM Ha3HAYCHWA 3JAHUS WJIM  TIOMELICHMA,
KJIHMAaTOJIOTMYECKHX AAHHBIX PdifoHa CTPOHUTEIh-
CTBA, KATETOPUH BBITOIHACMON YelloBeKOM pabo-
Thi, YpoBHA TpeboBaHHii U cnocoba obecneyeHus
32/IAHHBIX YCJIOBHI, Hanmnums OOMBUIMX HATPETHIX
WK OXJIAXK/ICHHBIX MOBEPXHOCTEH.

[lepBoe ycnosne xomdopTocTn. Komdopt-
Has TeMmepaTypHas oOCTAHOBKA B cepe/luHe Mo-
MelleHns (B TemIslii mepuox roga) ¢ GoabIMME
TUIOMA/IAMK HATPEThIX (HAPYXKHbBIC OTPaXICHHSA)
HIH OXJIAXKACHHBIX (CHCTEMA PaualHOHHOTO OX-
TaXAeHns) MOBEPXHOCTEH OMpejienseTcs COOTHO-
HICHHEM TeMIEPATYPHl BO3JyXa [,, MOMEICHUS 1,
M PaliidlMOHHOH TeMIepaTyphl TOMELICHNS (g.

CBsi3b MEX/y lg, f, W [, BbIpa)aercs 3aBH-
cuMocTRIO tp = 1,5t — 0,57, + 1.5,

JL1s Tenjaoro nepuo/ia f, MOKHO NPHHHMATh
paBHo#i 26°C, mpu nerxoit pabote, 24°C npu



1.4, Pacuemnbie napamempsl Hapymcno2o 6030yxa

pabote cpeaneil Tskectn u 22°C npu TsukenoH
pabore.

Bropoe ycaoBhe xomdopTHocTH. Jlomyckae-
Mds  TEeMOepaTypa BHYTPCHHMX HATPETBIX TWO-
BEPXHOCTEH HAPYKHBIX OTPaK/ICHHA T1°" TNpH
NPOJIOIKHTETLHOM TpeOLIBAHNY YeJIOBEKA B He-
nocpe/IcTheHHO OJIM30CTH OT HUX (HA PacCTOSHUM
1 M) jomxkua OBITE He Goslee

TR <293+ 279,

nos?

e O, ... KodpduuueHt oliyqyeHHOCTH ¢ 3neMeHTap-
HOl MIOWAJKH [OBCPXHOCTH YEIOBEKA Ha  HATPETYIO
MOBEPXHOCTb.

JonyckaeMas TeMMEPATYpa XOJOHBIX TO-
BEPXHOCTEH B MOMCIUCHHH (MPH  TEIIOOT/Ia4e
H3JIy4CHHEM B CTOPOHY XO/10/IHOH TIOBEPXHOCTH He
Gomee 70 Br/m?) JoakHa ObITh

TR 23— 50,0
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Koddpuunenr  obeclie4eHHOCTH  pacHeTHbIX
BHYTpennnx ycaobmit. KoshduimenTter obecneuen-
nocrtu K g, (M0 umMciy clyuacn OTCYTCTBHA OTK-
noHeHnit n) B KA. (IO MPOTOTKHTETRHOCTH
OTCYTCTBHS OTKJIOHEHHH Az) 3aBMCAT OT Ha3HAYe-
HUSl 3JaHHS W TIOMCHICHUH, YPOBHA TpeboBaHmii
K MOCTOSAHCTBY BHYTPCHHHX YCIOBHH M ompefe-
asrotes no dopmyaam (2.9) u (2.10), a Takxke no
Tabr.2.4 yactu | JaHHOro CHpaBOYHMKA.

IMpu onpeacncuau K, /1718 TEMIOTO nepHO-
Jla Toga 3a cnyvail NpHHUMAKOTCH CYTKH; Mpo-
JODKHTETLHOCTL TENJIOTO TepHO/Aa MpHpaBHMBA-
eTCH NPOIOIKHTEIBHOCTH JIETHHX MECSLEB.

QOcobennocTH  TenooOMeHa B NOMeELIEHHH.
CHOXHBIT JIYYHCTO-KOHBEKTHBHBIT Tem1ooOMeH
HA HArpeThiX W OXJIAXJCHHRIX MOBEPXHOCTAX B
MOMEIIEHHH PACCYHTBIBAETCH MO PEKOMEHIAIMAM
pasaena I wactu I janmHoOro cnpaBovHMKA.

Ilpu onpe/iefleHUH OCPEJHEHHOTO 3HAYCHUSA
KOoxpHIHeHTd KOHBEKTHBHOTO TerlooOMeHa «,
Mekay BO3/YXOM H MOBCPXHOCTAMM, OOpalicH-
HbIMH B MOMEIIECHHE, CPEIHIO PA3HOCTh TeMIle-
paTyp peKOMEHAYeTCs MPHHUMAaTh no tabn. 1.4
TABJIMUA 1.4. PASHOCTb TEMIIEPATYP 1, -1,

Xapakrepucruka  Cpeinss pasHOCTh TeMneparyp,

BO3/1yXa nomeuie- rpai, npd npoaoxuTe/ IbHOCTH

HHH paGoThl CHCTEMBlL BEHTHIIALIHHM,

/eyt
8 16 24

Heobpaboranasni 1,5- 1 1-0,6 0,6-0.3

Apnnadatnueckn  2,5-1.8  1,8-1 1-0,5
yBNaKHEeHHbIH

Hckyccrpenno- 4,5-3 3-2 2-1,5

OXJTAK/IeHHBIA

1.4. PACHETHBIE ITAPAMETPBI
HAPYKHOI'O BO3JYXA

HonyckaeMble ¥ ONTUMAIbHBIE NAPAMETPEL
BO3[lyXa B NOMEHIEHWAX [IOKHBI 0OecnednBaThCs
CUCTEMAMHU BCHTWIAIMHE M KOHJIHUMOHHPOBAHUSA
BO3/lyXa B 3ABHCHMOCTH OT BHAA U HA3HAYEHHSA
CHCTEM B TIPE/eJIaX PACYCTHBIX TMAPAMETPOB Ha-
pyXkHOTO Bo3jayxa A u b.

IIpu pacuete cUCcTeM BCHTHISIUM M KOHIM-
IHOHHPOBAHHA BO3AYXa JIOIKHBEI MPHHUMATHCH:

a) /U8 CCTECTRCHHOH M MexaHuyeckoit obuie-
OOMeHHOH BEHTHWIAINH, npe:{ﬁamaqenuoﬁ s
60pBOBI ¢ M3OBITKAMM TEMJIA, BI4TH H JUIA yaa-
JEHHS BPEAHBIX BEIECTB 4-rO KJacca OndcHOCTH,
B TOM YMCIC /7T pacueTa CHCTeM BEHTU/IAIMM
C MCMAPUTCIBHBIM OXJTAXICHHEM BO3AyXa MyTeM
pacnbiIeHUs BOIbI BHYTPH MOMEIIEHHH WK B OpPO-
CHTEILHBIX KAMEPAX, - PACYCTHBIC MAPAMETPhI Ha-
pyxHOTO BO3dyXa A;

0) s obIcOOMEHHOM BCHTHIISLMH, TIPE/IHA3Z-
HAYeHHOMN /18 y/1aIcHus BpPE/AHBIX Bemects I-, 2-
¥ 3-TO Kjacca ONMACHOCTH WJIH LTS KOMIMEHCALHH
BO3/IyXa, V/aJ8€MOro MeCTHbIMH OTCOCAMH M
TEXHOJIOMHYECKMM  0bopy/10oBaHMEM  (Hanmpumep,
IHEBMOTPAHCIOPT, CYLINJIKH H T.1L.), B TOM YHCTIE
JUIS BEHTUJISAIMH C HCIAPHTE/IbHBIM OXTaX/ICHHCM

_BO3jlyXa NMYTEM DPACTBUICHAA BO/IbI BHYTPH MOMe-

IICHWIA MIM B OPOCHTETbHBIX KaMepax, a TaKKe
JITIS CHCTEM BO3JAYLIHOTO AYIUHPOBAHHS HADYK-
HbIM BO3/IVXOM — pacueTHbIC NapamMeTpsl Hapyxk-
Horo Bozayxa b a14 xonopHoro nepuoaa u A juist
TCIIOTO NMepHoAa roja.

Ansa 3nanuil ¥ noMemmeHHi, IKCIIIyaATHpYE-
MbIX B TeYe€HHe YaCTH CYTOK (HanmpHMep, TOJbKO
B BEYCDHHME 4AaChl) WJIH B MNpejeslaX OTAe/IbHBIX
MECSIIER TOAd, JIONYCKaroTcs ODOCHOBAHHBIC OT-
cTymnenus o7 ykasamupix B CHull 2.04.05-86
pacyYeTHBIX MAPAMETPOB HAPYAKHOTO BO3jyxa. B
ITUX CIYy4AAX MOTYT OBITE HCIOIB30BAHEI TAbIH-
uel CHull 2.01.01-82 «CtpouTensHass KINMATO-
J1Iorust u reodu3ukay, no KoTopbiM onpejeseTcs
NPOJOJKHTCIEHOCTD CTOSHHA TCMIEPATYPhI ¥ IH-
TAJTbIUM HAPYKHOTO BO3/IyXA.

J1s onpejle/ieHns roJI0BhiIX H CE30HHBIX pac-
XO/OB Teria H XOJIOAa U JPYTAX 3KOHOMHYECKHX
pacucTOB HCMONL3YIOTCH TAKKC JAHHBbIC, IPHBC-
JIeHHBIC B Tabur. 1.5.
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1.5. BLIBOP PACUETHBIX TTAPAMETPOB
HAPYKHOTO KIIMMATA C 3AJAHHBIM
KO3®PUUUEHTOM OBECHEYEHHOCTH

IMpw pacuere TENIOBOTO peXHMA 3/IAHHA OTI-
pefeNIAoIMMHE  XapAKTEPUCTHKAMHA  HAPYXKHOTO
KJiuMaTa #ABITAKOTCA TEMOepartypa Hapy)imoro
BO3JlyXa f, M HHTEHCHBHOCTh COJIHEYHOH pajua-
K. PacueTHbIe VCIOBHS B MOMELIEHHM 00ecneyt-
BAKOTCHA B OCHOBHOM CHCTCMAMH BCHTHIIAIIMH H
KOHJIMIIHOHUPOBAHHA BO3/1yXa NMPHUMEHHTEIBLHO K
pacHeTHBIM NapaMeTpaM HapYXHOIO BO3AyXa
(Temneparypa tf,, HTaIbNUA [ ), IPHHHAMaeMBIM
no CHull 2.04.05-86. Juana3onsl 3HaYeHAR KO-
bumenton obecneveHHOCTH K, H K4 A.. cOOT-
BETCTBYIOIIIHE HOPMHPYEMBIM pACYETHBIM Napa-
METpaM HapyXHOr0 BO3/yXa, TpPHBEJCHBl B
Tadmn. 1.6.

TABJIMIA 1.6 3HAUEHHSA
KO3®OULIMEHTOB Ky, U Ky 4.

Mapanerpor Ko K -
HAPYKHOTO
BO3JyXd AMAna’oH  Cpen-  JMama’leH  cpef-
H3IMEHEHHS HCC ~ M3MEHCHWS  Hee
3HavYe- 3HaYe-
HHE Hue
A 04-055 05 077082 0,79
b 0,85-0,95 09 095-0,99 097

Jl1s pacueTa cTallMOHAPHON Ternonepenays
CleslyeT TONTB30BATHCA JAHHBIMHA JUIS ApaMeTpoB
A u b, npusesienHsiMu B CHull 2.04.05-86.

ITpu pacueTe GaKTHIECKOTO TEIIOBOFO PEXKU-
Md ¢ CYTOYHOI HECTAIIMOHAPHOCTBIO HOpPMHpYe-
Mbl€ TeMIEepaTypsl f, CAeyeT NPHHAMATE 32 MaK-
cuManbHEIE TeMnepaTyphl £ B pacueTHble JeT-
HHE CYTKH C 3aflaHibIM Ko3(hduunerTom obecre-
4eHHOCTH (cM. Tabm. 1.6):

et e 05 b

H

rae f,,—Cpeansis MecsdYH4s TeMIeparypa HapyxHOTO
Bo3jlyxa HanOoJiee Kapkole Mecslla IS napamelpos
A W cpeaHss Temnepatypa Bo3ayxa uanOoliee Kaprux
cyrok aas mapamerpoB b, npuuumaempie no CHull
2.01.01-82; A, ~aMITYIA  TEMOEPATYPLI HAPYKHOTO
Bo3ayxa, npuAuMaemas mo npua 2 CHull 2.0101-82
paBHOI CPeHeil Ui mapaMerpos A M MaKCHMaJIbHOMH
ans napamerpos b.

3HaueHWe No4acoBOi NPAMOI § M paccesHHO
D, a Takxe cpenmeil 3a CyTKH CymmapHo# g,
WHTEHCHBHOCTH COJIHEYHOH paJiallid B HIOJE Ha

BEPTHKAILHYIO TIOBEPXHOCTh Pas3lHYHON OpHeH-*

TAIMA ¥ HAa TOPHIOHTAJIBHYIO TIOBEPXHOCTh MpHBE-
neHbl B T, 2. [1po/IosKATENbHOCTE HHCOS LMK

NpAMON COTHEHHOH pajiManuei BepTHKAIbHBIX T10-
BEPXHOCTEH pa3IMYHOi OPHEHTALMM MOXKHO OI-
Pe/leuTh UCHOb3YH JdHHBIE H3MEHEHHS a3HMYTa
A_ COJHIIA B TEHYEHHE PACYETHBIX CYTOK, NpHBE-
JIEHHBIE B TJ. 2.

ITpu pacyeTe TETUIOMOCTYIUIEHHH B TIOMEIIE-
HHE CKOPOCTH BETPA U ClIe/lyeT IPHHUMAThL PAaBHO
MHHHMAJBHOH M3 CPEIHHX CKOPOCTEH 3a HIOJIB 110
npuia. 4 CHull 2.01.01-82.

1.6. MIPUMEHEHWE
I-d-TUATPAMMBI 1JI1 PACYETOB

J11s pacyeTOB BEHTHIIALME NOMEIISHHR ¢ H3-
ObITKAMH TEILIA ¥ BIATH, B TOM YHCJIE BEHTHJIALIMA
C MCHAPHTENbHBIM  OXJAXJIEHHEM BO3yXxa H
CHCTEM KOH/MIIMOHHUDOBAHMSA, CJIEVET TMO0Jb30-
BaThcs [-d-nuarpammoit  JI. K. Pem3una. [-d-
aMarpaMma IpejicTaBisieT coboit rpadmueckyro
3aBHCMMOCTh MEXJ/y OCHOBHBIMH TIApAMETPAMHU
Bo3ayxa 1, @, I n d npu 3ananHoM Oapomerpu-
HECKOM JIABJICHUM BO3/IyXa Pg .

IMoctpoenne [ —d-nquarpamMmsl OCHOBAHO Ha
dopmynax (1.11)-(1.13), cBssbBaromMx Mexny
co0Oif 3TH BETHYHHBL

I-d-nuarpamMmy TIpHHATO CTPOHTH B KOCO-
YIOJBHOH CHUCTEME KQOPAMHAT. YTON MeXay Ham-
paBieHWeM JMHWH BJIArOCOACPKAHUA d U JIHHHA
9HTaNbMKH [ npuHAMAaeTcs paBHbiM  135° i
TOTO, 4TobH OBLTO ynOOHEE pa3BepHYTh Ty 06-
JIACTE JIMArpamMMbl, B KOTOPOH OBBIYHO MPOH3BO-
JAATCH NOCTPOCHHA NPONECCOB U3MEHEHHH COCTOA-
HHS BIAXKHOTO BO3/1yXa NpH NPOEKTHPOBAHHUH CHC-
TEM BEHTHIIALIMHM H KOHI]I‘HIHOHPIPOBB.HHSI.

Ha pumc. 1.1 noxasana [ d-guarpamma Brax-
HOTO BO3/lyXa, NOCTpoeHHas Juisi GapomeTpuuec-
xoro gasnenus 99,3 x[la (745 mm prt. cT.).

B mmxHeit yacTH n@arpaMmel MoCTpPoOeHa JIH-
HHS 3HAYeHHH NapUHaIbHOTO AABJIEHHs BOASHOIO
napa. Huxke kpuBOH HackiueHus ¢ = 100 % Ha
JMarpaMme HaxoJWTcs 00JacTh MEPEeChILIEHHOTO
COCTOSHUA mnapoBo3aywHOi cMecu. Tak  kax
COCTOSIHHE TIEPEChIEHAS SBISETCA HEYCTOHYHBBIM
1 OOBIYMHO COMPOBOKAACTCH KOH/IEHCAIMCH, TO ITY
06:1acTh HA3BIBAKOT Takxke obmacTeio TymaHa. Jle-
BYKO HUKHEOIO YACTh MArpaMMBel JUTS TEMIepaTyp
po3ayxa Huke 0°C 0ObIMHO CTPOAT HCXONd U3
YIPYTOCTH BOJIMHOTO Tapa Haxa Jbaom. O6nacTb
HWKe KpHBOH HackiueHus npu ¢ < 0°C mpuHSTO
Ha3blBaTh 0OJACTBIO JIEASHOTO TYMAaHa.

HzoTepmsl (¢ = const) Ha | -d-nuarpamme 3a-
KaHYHBAIOTCH Ha KPUBOH Hackiuuenus, B obnacrw,
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Puc. 1.1. I-d-nrarpaMMa BIaXXHOTO BO3JyXa

Puc. 1 2. Tlocrpoenune npouecca Ha [ - d-quarpamme aas
cayvas |

pacnonoxeHHOH HHXe 3TOH KpHBOH, npu ¢ = 0°C,
M30TEPMBbl COBNAJAIOT C JIMHHAMH TIOCTOSHHOR
TEMINepaTypel MOKporo tepmoMerpa !, Kpn
pac¥eTax BCHTHIAUHM M  KOHJMIMOHWPOBAHHR
BO3AyXd HHOIAd AOMYCKAIOT, YTO NHHHH f, =
= const coBnajawT c auHuAMH [ = const, 4TO
B OOJBLIMHCTBE CNy4aeB NAeT MPAKTHYECKH A0-
NYCTUMYIO NorpeiHocTs. [Ipn Temneparypax Bo3-
ayxa Hxke 0°C uzoTepMbl B 061aCTH mepechlille-
HHA 3HAYMTENbHO OTKIOHAKTCA OT JHHHE | =
= const ¥ MPUHHMATb HX COBNAJAKIAMM HEJ0-
nycTuMo. B 3ToM cnyyae HeoOX0IWMO BHNOIHATL
MOCTPOEHHE M3OTEPM PYKOBOACTBYACH yKalaHMs-
MH CHeuMabHOM NUTEpaTyphl,

Tpu Gonee BeICOKOM GapoMeTpHyYeckoM JaB-
JleHHK KpuBas HacbliieHua (¢ = 100%) u nyvox
KPHBBIX @ HA KOODIMHATHOK ceTke [-d-nuarpam-
MBI CMEILAIOTCA BBEPX, a4 TMpH Gonee Hu3KOM -
sun3. Hanpumep, nana 6apomMerpHueckoro aase-
uda 99,3 klla mapamerpam Bo3ayxa (~18°C u
@ =100% cootmeTcTByeTr IHTANBIME [ =
= 51,4 xJIx/kr* u pnaroconepxatue d = 13,2 r/xr*,
a q1a Oapomerpuueckoro fJasmenHs 83,3 x[la
5THM ke mapaMeTpaM cooTBeTcrByloT [ =
= 58 k[Ix/kr u d = 15,8 r/xr. H3amecHeHRe napa-
METPOB BO3PACTAET TIO MEPE YBEAMMCHHA BIaro-
CONEpKaHUs BO3AYXa. .

B npakrtHKe pacueTOB CHCTEM BEHTHIIAIMH
H KOHOAWUHOHUPOBAHME BO3AYXa, KakK MpPaBHMAO,
ClefyeT MNOJIBL3OBATLCH [HATPAMMAaMH, KOTOpHe
NOCTPOEHBl  JUIS  GAPOMETPHYECKOro JIARMCHHA,
SIBIIAIONIETOCS CPEIHAM XapaKTCPHBIM [UIs NpoeK-
THPYyeMOro 00bekTa WIH JUIA NaHHOH MECTHOCTH
(0 MHOTONIETHHM JAHHLIM).

B CHull 2.04.05-86 suia pana reorpaguyec-
KHX MYHKTOB [JAHO PEeKOMEHAYEMOE pacueTHOS
GapoMeTpuueckoe [NABiEHHE, OKPYIJIEHHOE [0
1 kIa (+ 7,5 MM pT. c1.).

3Has nBa napameTpa BNAXKHOrO BO3AYXa
(vanpumep, I u 1) u GapoMeTPHYuECKOE AaBJICHHE
/1S PACHETHBIX YCJOBHH, Ha COOTBETCTBYIOLICH
I-d-pnarpamme nerko HaliTH BCE OCTa/bHbIC Be-
NMYHHBL, XaPAKTEPH3YIOUIME COCTOSHHE BO3AYXA.

Honyctam (cnyuaif 1), 4To Bo3ayx, HMeroLU
HauajlbHbie NapaMeTphl, 0003HaYeHHKIe ToOuKOH A
Ha pdc. 1.2, HarpepaeTcs B KajgopHepax, T.e. ero
BJIArOCOJACPXKAHUE HE HWIMEHAETCA. 3TOT mpouecc
GyaeT mpoTexath no nHHMH d = const M MoXeT
3aKOHYHTLCA B Touke 5. [lpu 3ToM TeMnepatypa

* 3meck M ganee onyckaloTca (AN COKpalleHMs)
C/IOBA «CYXOTO BO3AYyXa»,
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W 3HTAJIBNHA BO3yXa YBEIHYHBAKOTCA, A OTHOCH-
TeNlbHAS BJAXKHOCTh YMEHBIIIAETCH.

'TIpH OX7TaXOEHHH BO3JYXa, COCTOSHHE KOTO-
poro XapaktepusyeTcss ToOH ke Toukoi A, Oea
HIMCHEHHA €ro BJarocojep:xaHHsg npouecc Gyuer
HANpaBJICH BHH3, TAKXKe 1o JuHuu d = const. Ecny
NpH TAKOM OXJIAKACHHH OTHOCHTENbHAA BJIAX-
HOCTh BO3AyXa jgocturwer 100%, To ero cocros-
aye Gyner xapakTepH3oBaTbCH TOYKOH B. Jasb-
Heiilllee oxi1aXIeHHe BO3yxa OyneTr conpoBoX-
AaThCA KOHeHcauueil Biard u o6pa3oBaHueM Ty-
MaHa.

Touka B Ha3blBaeTCE TOYKOH POCHI [UIR BO3-
Alyxa, AMEHOIIErO NapamMeTpbl A (M BCEX COCTOS-
HHil BO3yXa MpH BJIATOCOJAECPXKAHHH d,), & TeM-
nepatypa fp—TeMIEpPaTypoid TO4YkH pockl. Pa3-
HOCTh TeMnepatyp Af = ¢, -, IPUHATO HA3LIBATH
THCPOMETPHYECKOR PasHOCTBHY TEMMEpATyp.

Jlioboii TouKe, pacnonoXeHHo! Ha Kakoii-1u-
6o sHHMK d = CONSt, COOTBETCTBYET NHMILL OIHO
3HAYECHHE TEMIEPATYPLI TOYKH PpOCbl M OIHA
TUTPOMETPHYECKAS Pa3HOCTH TEMIEPATYp.

B nmpakTuke NPOEKTHPOBAHHA CHCTEM BEHTH-
JAUMA M KOHAWIHOHHPOBAHWS BO3AyXa MPHHATO
CYHTATEh, YTO MPH YBIAXHEHUW BO3AyXa Oe3 nol-
BOJIAa WJIH OTBO/Ia TeIJia H3MeHEHWEe COCTOSHHA
BO3/lyXa MPOMCXOAHUT IO NHHUK [ = const, KaK 3T0
nokas’aug Ha puc, 1.2 orpeskom Al . Takoe uame-
HCHHE, COCTOAHHS, HARIBAIOT a1uabATHYICCKUM WK
W303HTA/ILINYECKHM [IpolieccoM, a JHHUIO [ =
const —anAnabATON HIH H30OHTAIBNON.

, Temmepatypa, cooTBeTCTRYIOLAsA Touke J Ha
nepeceyeHuy JHHAM | = const ¢ KPUBOMH HachilLe-
Hus @ = 100%, HaswiBaeTcs TeMmepaTypod MOk-
poro (MAM BJIAKHOTO) TepMoMeTpa. B texHuke
KOHAMUHOHUPOBAHUA BO3NyXa 3Ty TeMIlepaTypy
npaHATO 0603HaYaTh f,. PasHocTs Temmepatyp
At = t, — I HA3BIBAIOT AICHXPOMETPHYECKOH pa3-
HOCTBIO TeMnepaTyp. JIto6oii ToUKe, pacnosioxeH-
HOM Ha kakoi-mubo mumuu I = const, cooTBeTCT-
BYET JIHIUb OJJHO 3HAYEHHE Iy, TAK KAK B [IPAKTUKE
OOBIMHBIX, PACHETOB MPHHATO CYUTATH, YTO JIHHUS
I = const sBsieTca W NMHHel MOCTOAHHOI Temnie-
paTyphl MOKPOro TEpMOMETpPA (4TO ABJIAETCA 10-
mylecHHEM).

lps HeoOXORMMOCTH TO4HBIX PACueTOB Cie-
JlyeT YUMThIBATb, 4TO UCTHHHBIC JIMHUH fyy = const
HECKOJIBKO OTKIIOHAIOTCH OT MMHHK | = const, Kak
ITO NMOKAa3aHO HA pHug. 1.2, MyHKTHPHOH JIMHHKEN.

Ana nocTpoeHns MCTHHHKIX AMHUM 1y = const
(ecnu oHK He HaHeceHH! Ha [ — d-AHArpaMMe) MOXK-
HO MOsB30BaThes (Bopmynoi Al = d'.. t,,/1000,
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Puc. 1 3. TlocTpoeuse nponecca Ha [ - d-anarpamMme U8
cayvas 2

roe Al - OTKNOHEHHE SHTANBNKK HA OpaAMHAaTe d = 0 auar-
rpaMmul I-d (cm. puc. 1.2), xJIx/Kr; d;“—aﬂaroconepxca-
HHE BO3yXa NpH TEMIEPATYPEe MOKPOrO TepMOMET) pa,
r/Kr; {,—TeMmepaTypa MOKpoOro TepmomeTpa, °C.

Kak BHAHO W3 CKa3aHHOTO, TeMneparypa
TOYKH POCHI M TEMIEPATYPA MOKPOTrO TEPMOMETPA
ABMAIOTCH TAKXKE OCHOBHRIMH  TapamMerpamu
BIIAXKHOIO BO3/yxa, € MOMOILbLIO KOTOPBIX MOTYT
ObITh ompeneneHbl TPH HM3BECTHOM GapOMeETpH-
YECKOM NaBlIEHHH BCE OCTAJIBLHBIE €0 NIaPaAMETPBL.
Ha 310M OCHOBaHO, B 4aCTHOCTH, OTpeJEJIEHHE
COCTOSIHHSI BIAXHOTO BO3AyXa MO H3MEPEHHBLIM
TEMIEpATypaM CYXOr0 H MOKPOro TEPMOMETPOB.

Tpu usmepenun TemmepaTypsl ¢, acnupaill-
OHHBIM NCHXPOMETPOM, T.€. NMpH 0GayBAHHM 1A~
PHKd MOKPOTO TEPMOMETpPA CO CKOPOCTHIO OKOJIO
2,5 M/c, u3MepeHHas BeJau4HHA [, OJu3Ka K Mc-
THHHOW U €€ 3HAYEHHEM MOXHO NOJIL30BATLCH NPH
pacuetax no [I-d-puarpamme. Ipu apyrux cko-
POCTAX BO3JyXa 1A MEpexoda OT M3MEPEHHOTO
3HAYEHAH {,, K HCTHHHOMY CYIIECTBYFOT TaONHIbI #
rpadukH, KOTOPHIE MOKHO HAWTH B CHelMaIbHOMN
JmMTeparype.

Ha puc. 1.3 nokasano nocrpoenne va [-d-
AMarpaMMe MpoLecca cMellleHust Bo3ayxa (ciyyai
2). CmemuBas BO3IYX, XapaKTepu3yeMbli napa-
MeTpaMu I, u d, (Touka [), ¢ BO3gyXoM, HMelo-
AM mapaMeTpel I, B 4, (Touka 2), noiyuum
napamerpbl CMecH B Touke 3, Jexaued Ha mps-
MO, coenunsromueif Touku [ u 2. TlonoxeHue
TOYKH 3, XapakTepH3YIOLUeH COCTOSHHE CMECH,
3aBHCHT OT BeCa CYXOro BO3[yXa B €€ KOMIIOHEH-
Tax, MpUYEM OTHOIICHHe /JIMHBI OTPE3KOB |-3 M
3-2 o06paTHO NPONOPUMOHAILHO OTHOIEHHIO
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Puc 1.4. ITocrpoenne npouecca Ha [ —d-gHarpamme i
cayvas 3

Puc 15 Hanpasuneune npoueccos ua [ —d-aMarpamMme
I-1V nomepa cekTopoB

Beca Bo3ayxa ¢ mapameTpamu I, H d, x Becy
BO3/yXa ¢ napamMetpamu I, u d,.

Tak xe pewaetca Ha [—-d-nnarpamme H 00-
paTHas 3aza4a, T €. ONpejeTIeHHEe MAacChl CYXOro
BO3/IyXa B Kak/IOM KOMIIOHEHTE CMeCH, €clli H3-
BECTHBI COCTOSIHHE BO3AyXa MOCIE ero CMelleHH ],
oﬁu.[ast Macca CMECH 1 napaMeTpel KOMITOHEHTOB.

B xoopnuraTHO# ceTke [ u d ynobuee pemarh
TakHe 33/1a4H, MOJIb3YsCh OTHOLIEHHEM

(l‘_’ - Icu)ll(ILM = Il) =
= (dz - dcm)/{dcu = dj) — G]/Gz-

WA

I, =1, )/I,—1,) =
= (d.'l - dcm)/l(dl - dl} = GI/G€M’

rae d, u d,; I, n I,—Bnarocogepxauue H JHTANLIAA
KOMIIOHEHTOB, COO IBeTCTBeHHO I /Kr M kIx/kr, d, n I, -
BAATrOCOMEPKAHHE M 3HTAABIMHA CMECH, COOTBETCTBEHHO
r/kr 1 k[x/xr, G, u G,-Macca cyxoro BO3ayxa B
KOMIIOHEHTAX CMeCH C MapaMeTpaMu COOTBETCTBEHHO I,
ud, I, ud,, kr; G, —Macca cyxoro BO3JyXa B CMECH, KI.

B HEKOTOpHIX clyyasx, CMELIMBASA ABA KOJM-
YECTBA HEHACBIIEHHOTO BO3/1yXa, MOXHO MoJy-
YHThL CMECh C napaMeTpaMu, JIeKAalNHMH HHXe
KpUBOWN HackbileHus @ = 100%.

Ha puc. 1.3 nokxa3aHo nocTpoeHue mpouecca
CMEIIEHHA 171 TAKOTO CITy4as, KOrja CMeIIHBaeTcs
BO3/lyX ¢ mapamerpaMu Touek 4 u 5. Touka 6
onpeaenseT napamerpel cMmecH. Tax kak BO3ayx B
Touke 6 OymeT HaxOAMTBCA B COCTOAHMH Tiepe-
ChlLEHHA, To Gyaer o6pa3oBbIBATHCH TyMaH H
COCTOSIHME BO3IyXa OYAET HEeyCTOHYHBBIM.

Cmech nepeifzer B 6oJiee yCTORYMBOE COCTOA-
HUe (Touka 7) MO JIMHUM H30TEpMBI, KOTOpasd B
oTolfl obnacTw coenamaeT ¢ JuMHHEH f, = const.
Kaxk yka3biBajloch BbllLg, B DOJIbIIMHCTBE CIyYaen
JONYCTHMO OpPHHAMATHL, YTO 3TO H3IMEHEeHHe
COCTOSAHHS TIPOHCXOAXT To JHHUM [ = const. TTpu
MEPEX0/Ie CMECH M3 COCTOAHMA, XapaKTepH3yeMOTo
TOYKOMH 6, B COCTOSHME TOYKH 7 BBIASIATCA (CKOH-
JIEHCHPYETCA) BJIara B KOJW4ecTBe dg — d, T/KT.

B obmem cnyuae u3MeHEHME COCTOSIHHS BO3-
JIyXa CBA3aHO ¢ H3IMEHEHWEM ero SHTA/ILnuu | #
ofHOBpeMeHHO Biaarocoaepxkanus d. ITostomy
K&/l TIPOLECC W3MEeHEHHs COCTOSHHS BO3ayXa
HA [-d-puarpaMme MokeT ObITh BRIDAXKEH B BHIE
oTHoweHns (B xJx/T)

Al/Ad = (I, — I1,)/(d, — d,),
w B Gonee ynobmoit ansa pacyera dopme (B
k[Ix /xT)
Al I,-1,
— 1000 = ———1000.
Ad dy —d,

DTO OTHOLIEHHE YCBOEHHOTO (WJIH OTAAHHO-
ro) BO3LYXOM KOJHMMECTBAa TemNad K KOJHYECTBY
BJIAI'M HA3LIBAETCH TENJIOBJIAXHOCTHBIM OTHOIIIE-
HUEM E.

[Mposens na I—d-nquarpaMme Mo0YI0 Npyryro
npamyro (cayyait 3), Hanpumep 3-4, mapaieiib-
Hyr auHuM /-2 (puc. 1.4), n3 nonodus Tpeyrob-
HUKOB 1A2 u 354 nony4nm:

“z _I:.)Jf(dz - d1)=
= (I, — I,)/(d,; — d3) = € = const.

Takum obpaszom, yrom o Mexay Hampasie-
HHEM Jly4a TIpollecca M JHHHeH | = const ompene-
nseT eMHCTBEHHOE 3HAYEHHE TEILIOBJIAXHOCTHO-
ro otHoweHns. [ToITOMy HHOTZA BEJIHYHHY € =
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= (AI/Ad) 1000 Ha3pIBalOT YIIOBLIM MaciuTabom.

Jlins oBerdenuda nocTpoeHus & Ha none I-d-
AUarpaMmel OOBIYHO CTPOST TMHHH TEIJIOBIAXK-
HOCTHBLIX QTHOLUEHHWH M HA/JNHCBIBAYOT HX BejIu-
yiHEl. JIMHHA & NPOBOAAT M3 HAaYalla KOOPAHHAT
I-d-nuarpammel, 1T.¢ u3 Toukn [ =0 u d=0.
CoennHAd Haval1o KOOPAHHAT C TNPOAOTKEHUEM
COOTBETCTBYIOLIENO 3HAYEHHA YIJIOBOTO MaciiTa-
0a, HAHECEHHOTO HA NOJAX, NOJyUYdem 1YY, Xapak-
TepU3VIOILKIE HATIPABICHUE NPONecca A8 TaHHOTO
IHAYEHHA TEILIOBIAKHOCTHOTO OTHOMmIeHWs. B 3a-
BHCHMOCTH OT XapakTepa npoIecca Ty4d &€ MM T
pa3MYHOE HAMPABJCHHE, M 3HAYECHHE € MONKET
OBITH MOJOKHATENBHBIM HITH OTPHANATETRHBIM,

Hanpuamep, nia cocTosHUS NAapoOBO3AYIUIHOMN
cMecH, XxapakTepusyemoif Toukoii () ua puc. 1.5,
BCE BO3IMOXHBIE HM3MEHEHWH COCTOHHMA MOI'YT
OBITL ONpeAesieHbl KaK MPOTEKAIONIHE B YeThIpeX
TdK Ha3bIBAECMBIX CeKTOpHX, rpaHuuaMn KOTOphIx
ABISAKOTCA JIMHMH d = const u I = const.

IMpu Hen3aMmenHOM Brarocoaep:xanun (Ad = 0)

3HAYEHWe € = + o0, MPH HEH3MEHHOH JHTANbIIHH
(Al = 0) 3navenne £ = 0.

B npepenax cexropa I Bce M3MEHEHHA COCTO-
AHUS BO3AYXA TPOHCXOAAT C TIOJOKMTEIBHBIM
NPHPAIUCHHAEM SHTAJbNMH M BJArOCOAEPKAHHUSA,
MOITOMY 3HAYEHHH £ B HEM IMOJIOXKHUTETbHbL. B
npeaeiax cekropa Il npupalueHue sHTANBINAA TO-
JOKMTENLHO, @ TIPHPALLEHHE BJIATOCOACPXKAHUS
OTPHIATE]ILHO M 3HAYEHHA £ B HEM OTPUNATEb-
Hel. B cextope Il mnpupamienns suranenvd
BJIATOCO/IEPKAHUA OTPHLATE/IBHBI, U 3HAUCHHA €
Bceraa noyoxurelnnel. B cektope IV Hamenenus
COCTOSHHA BO3JlyXa NPOUCXOMAT € TPHPOCTOM
IHTAJIBIHH CO 3HAKOM «MHHYC» H TOJOKHTEb-
HEIM TPHPOCTOM BJIATOCOJEPXKAHHS, MOITOMY
3HAYEHHS € B HEM OTPHUATEThHBIL

IMocTpoenne Ha [-d-nuarpamMme pasiamyHbIX
NPOTIECCOB M3MEHEHUS COCTOSHMS BO3/1yXa (Harpe-
BAHHMSA, OXJAXJIEHHUS, OCYIIKH, YBIAKHEHHA H JIp).
noaApoOHO paccMaTpHBaETCA jlajee B COOTBETCT-
BYEOIIMX FJIaBAX HACTOSIIETO CTPABOYHHKA.

Fnasa 2

TEILJIOBOMW PEXHUM 3JIAHHUA.
NMOCTYIVIEHUE B ITOMEINEHUE TEIIJIOTbI U BJIATU

2.1. OBIIME TOJIOXXEHHS

K 0coGeHHOCTSAM JTeTHET0 TN I0BOTO PeXHMA
(3UMHHI TETUTOBON PEXHUM DACCMOTPEH B HacTH [
JAHHOTO CIIPABOYHUKA) OTHOCHTCH COBMECTHOE nei-
CTBHe HA 3/IAHME COJIHEYHOH paaHalHM H Tma-
paMeTpOB HAPYKHOTO BO3/lyXd, & TAKKE CYyTOYHasA
MEPHONMYIOCTD TTOCTYIICHAS TEMITOTH B MOMe-
meHne, oO0yCJOBTHBAKOLAA HECTANHUHAPHOCTD
BCEX TEMTOOOMEHHBIX IPONECCOB, KOTOPaf yCI0K-
HSET TIO/U/IEpXKAHHE 3AJITAHHBIX BHYTPEHHUX YCI10-
BHIT B TTOMEIIEHHH.

OnHa m3 335124 MPOEKTHPOBAHHA CHCTEM KOH-
JIIUHOHAPOBAHUA  MHKPOKJIMMATA  TOMELIeHU s

COCTOMT B pacHeTe TpedyeMoro JIeTHero TeniaoBo-
0 pexdMa 31aHds TpH pas3MyHBIX crocodax
obecrievenns. Hanbonee >ddexkTnBHOE M IKOHO-
MHYHOE pEIlIeHHE HAXOAUTCs CleiyoumM obpa-
3om: 1) ycTaHABIIMBAKOT pacieTHLIE (JIONYCTUMEIE
W ONTHMAIILHLIE) BHYTPEHHHE TEILTOBBLIE YCJI0-
BHs U TpedyeMytro ux obecneYeHHOCTh; 2) onpese-
JIAOT pacHeTHBIC TTAPAMETPBI HAPYXHOTO KJIHMa-
Ta; 3) pACCHUTHIBAIOT TENJIONOCTYIVICHHS Yepes
HAPYKHBIC OTpax/icHus, OBITOBBIE M TEXHOJIOTH-
YecKHe TerIO-M BJIArOBBIJIEIEHHA M COCTABJISIOT
TennoBoi OanaHc noMerueHHd; 4) npoeepsioT
pacyeToM BO3MOXKHOCTE oDecreueHus TpedyeMbIx
BHYTPEHHUX YCTOBHH C MOMOIIBIO eCTECTBEHHOTO
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PEXHMA NPH PA3IHYHBIX KOHCTPYKTHBHO-TUTAHH-
POBOYHBIX DPEIICHHAX [0 3aiuTe OT Teperpesa
M 110 BEHTHTHPOBAHHIO; 5) YCTAHABIABAKOT B TPO-
THBHOM Cllydae HeoOXOIMMOCTh YCTpPOHCTBA CH-
CTeMBl peryJIHpPYeMOro KOHAMIHOHHPOBAHHA C
MCKYCCTBEHHBIM OXJIAX/EHHEM; ©6) ONpenenstoT
PACYETHYIO NPOM3BOJIMTENILHOCTD U PEXHM PeryJiu-
pOBaHUsA CHCTeMBbl KOHIAWIMOHMPOBaHHA, obecre-
YHBAKOIUME TIO//IEPKAHHE ONTHMANBHBIX YCIIOBU
B MOMEINIEHHH.

ITpu cocTaBAEHHAM TEILIOBOTO M BJAXKHOCTHO-
ro 6anaHcoB noMeuleHus yyuthigatot: 1) noeryn-
JIEHHe TeTUIOTHl OT MpoOH3BodcTBeHHOTO 060opyno-
BAHMS, INEKTPOJBHraTeleH, HCKYCCTBEHHOIo oc-
BEleHHs,, OTOMMTENbHBIX NIPHOOpOB, a TakKke
MoCTynieHue (y/jajleHue) TenJoThl OT HATPeThIX
(oXJakaeHHBIX) MAaTepHanioB HaM monydabpuxa-
TOB M OT XMMHMHYECKMX Deakuwii; 2) BbIeNeHHE
TEIJIOTEI M BAAru JIKO/IbMK; 3) NocTynieHue (nore-
PH) TEMTOTH Yepe3 BHEILIHHE U BHYTPEHHME OTPaX-
nenns; 4) noCTyNUIEHHE TENIoThI COJMHEYHOR pa-
JHAIMH 4€pe3 OTpaxeHus; 5) BLIAEIEHHE HIIH
TIOTJIOLIEHHE BJIATH, YTO BO MHOTHX Cly4asX Co-
NPOBOXAETCH MOIJIOIMIEHHEM HJIM  BbiAeNIeHHEM
TEIJIOTHI.

Kakx Oblio yka3aHO, TEIUIOBOH H BIAXHOCT-
HbIA 0aslaHChl TOMELICHHA H3MEHSIOTC BO BpeMe-
uu. ITepBas 3amaqa pacyera COCTOMT B onpenerne-
HHM MakCMMyMa M30BITKA TETUIOTHI HJIM TEIUIOTHI
M BJArd B NOMELICHHH TIPH PACYETHBIX Mapamer-
pax HApYXHOTO BO3/AyXa I TEMJIOro NepHona
rojld, TaK KaK 3Ta BeJIMYMHA CIIYKHT OCHOBAHHEM
JUls BhiGOpa NpOU3BOJUTENLHOCTH CACTEMBI BeH-
THISLMA HITH KOHAUIIMOHMPOBAHKA BO3/yXa H pa-
cyeTa cereit cucrembl. Bropas 3apmawa pacuera
COCTOHT B ONpEJIENCHUH HAMMEHbIIMX H30BITKOB
HIH HAauGOJIBIINX HEJOCTATKOB TETUIOTH H COOT-
BETCTBYIOIUMX M30BITKOB BJIArH TIPH pPAcYeTHBLIX
napaMeTpax HapyKHOTo BO3JAyXa 1A XOJOAHOTO
NepHoJa ToJd, CAYKAHMX JJIA pacueTa BO3AyXo-
obmeHa B 3TOT TEpHOJ, a Takke s pacyera
HArPy30K Ha BO3AYXOHArpeBATENH H TEMIOBLIE
CeTH.

B HekoTOpBIX clly4asx HeoOXOAMMO TaKke
COCTaBJIeHHE TEIIOBOrO M BNAXHOCTHOTO GanaH-
COB TOMEILEHHS NpPH TapaMeTpax HapyXHOIo
BO3J1yXd, COOTBETCTBYIOUIHX YCIOBHIM Tepexojl-
Horo nepuona roaa. Madeirku Teniors: Wi Temn-
JIOTBI H BIATM B TaKHX Cliydasix ONpPEAENsoT
BO3/1yXx000MEH B TOMEILEHHH B NNEPEXOIHBIA NepH-
0J1 TOJId; TOT BO3AYXOOOMEH 4acTo COXPaHAOT
TMOCTOSHHBIM B XOJIO/IHBI TI€PHOJL.

TloTepn TemnoTH Yepe3 BHEWIHHE Orpaxic-
HUA B XOJIOAHBIA NEPHOA rojJa PACCUMTHIBAIOT
B TIPEANOJIOXCHHH YCTAHOBHRLICTOCS HWJIH HeEyc-
TAHOBMBIIETOCA TEMJIOBOro pexuma (ra. 3-11
yacTH | JaHHOro cnpaBo4HHKA).

TMocTymnenne TenaoThl CoNHEYHON paaHaIMy
B OOBIMHOM TpaKTHKE NPOCKTHPOBAHHA NPHHATO
YUATBIBATH NMpPH TEMITIEPaType HApYKHOTO BO3RYXA .
10°C u Bbnue.

B GonbuunCcTBE t::.f!yliaelal TIPOM3BOIMTE b~
HOCTh CHCTEM BCHTHJ/IALMH H KOHAHIHOHHPOBAHHA
BO3/yXa, a C/IeOBATENLHO, 3aTPAThi HA WX COOpPY-
KEHHE H IKCIUTyaTalMi0 ONpencistoTci HiIOHT-
KdMH TEIUIOThI WJIH TEMJIOThl M BJIard B NOMEILE-
HUH B TelIblii mepHon rofa. Jind YMEHBICHHS
TeXHOJIOTHYECKHX TEIUIO- M BIAroBbLLIC/ICHHH Clic-
AYeT NPUMEHATE WIOIALMIO W KancioNnsiHio anna-
paTyphl H KOMMYHHMKAHH, BbIAENRIOILHX TEILIOTY,
BBIHOCHTH TPAH3NTHRIE KOMMYHHKALIHK 32 Tpeaec-
Jibl KOHAMIHOHUPYEMbBIX TIOMEIlCHHI, YCTpaWBaTh
s oDOPYAOBAHHA OXJIAXA4deMeie BOMOH M BO3-
AyXoM pyGalkM ¥ 3KpaHel, NpPEAyCMaTpPHBATh
3dMKHYTOE BO3/YILHOE OXJAXICHHE WIEKTPOABH-
raTenedl, a Takke NPHHHMATh APYrue Mephl Co-
OTBETCTBEHHO C MECTHRIMH YCIIOBHAMM.

2.2. TEILIOBO¥ BAJIAHC MOMEMEHHA
: B 3JAHHH

OfiMe TENNONMOCTYNNCHHA B HOMCHICHHS B
TEIUIbI HEPHOMA roAd CKIAALIBAIOTCE U3 TEIUIOTH,
NMEPEAABAEMOIl  HYEPE3 HAPYKHME OrpakICHHR
Qorps M3 TEXHONOTUMECKHX M GBHITOBBIX TEIIOBI-
aeneHuit Q. .. U M3 TEIUIOTHI, BHOCHMO# C BO3Y-
XOM OT CHCTEM BEHTMIALMM WIH KOHIHUHOHMpPO-
BaHuf Q...

Tennonoctynnenua Q... a Takke Q.. H
Q. ... ABIAIOTCA TIEPEMEHHBIMH BO BpeMeHH. Benu-
YHHY @, ANA KaXAOFO 4¥aca PAcHeTHBIX JIETHHX
CYTOK OTpeNeNAloT CIOKEHHEM NOCTYNIeHRHE Ten-
TIOTHI Y¢pe3 pa3amuHbie BHIM MaccHBHRIX (I -rnok-
pBITHE, CTEHBI) H cBeTONpPO3payHbiX [11 -ceeToBbie
npoeMbl (oOkHa, GoHApPH) ] HAPYKHBLIX OTpaXACHUH
pa3nuuHOH opueHTaund. IIpn mepeMeHHBIX Tex-
HOJIOTHYECKHX TEIUTOBBIIETCHHAX TaKke JIA Kax-
JIOTO 4aca PacYeTHBIX CYTOK JAOKHBI OBITH mojy-
geHbl Q... B pesymbrare cnokenus Q. M
Q. cxw MONYHAIOT PACUETHYIO KPHBYIO HIOYACOBOIO
H3MCHEHMA TEIUIONOCTYIUICHHH B NOMEUICHHE M
MAKCHMAJILHOE HX 3HaueHHE:

Q-‘-m = Qi + Qll + Quu' (2’) .



31

2.3 Pacyem nocmynienuii meniomsi 8 nomeujeHust

Onpnako HeoOXOAMMO YYMTBIBATH TeEIIOAK-
KyMYAMDPYIOWYI0 CHOCOBHOCTE  NOBEPXHOCTEN
BHYTPEHHRX CTEH, NOJIA, NOTOMNKA, KOJOHH H TeX-
HANorHyeckoro o0opymoBanus (cM. aanee m. 2.4,
B).

« Tlpu TakoM pacueTe, YMHTHIBAIOLIEM TEILIO-
MHEPUMOKHOCTE TIOMEIIEHUs, BOIMOKHO YMEHB-
LICHHE YCTAZHOBICHHOR MOLIHOCTH cHcTeM Ha 30%
H GoJlee:

JAna onpeaeieHMs  TPOM3BOAMTEIBHOCTH
CHCTEM C YYETOM TEIUIOHHEPLUHOHHOCTH MOMeEltie-
HHUS pACYeTHBIE H3MEHCHHS TEeMIONOCTYTIIeHUN an-
OPOKCHMHPYIOT NPABHIBHBIMH NEPHOJHYECKHMMU
HIMEHEHHAMH (rapMOHHYECKHMH, TIPEPLIBHCTHIMH
WAK UX CYMMOIl).

TIpu nIaBHOM K3MEHEHHH TETLUIONOCTYILICHHHA
PACYCTHYIO KPHBYKY MOXHO 3aMCHHTBH TapMOHM-
KO ¢ COBNaNAIOMIMMH MO BEIHYHHE H BO BPEMEHH
MaKCHMaJbHLIME TennonacTynneausmu. apmo-
HHYECKHE H3MEHEHWN TEIUIONOCTYMCHYA Xapak-
TEPH3YIOT CPETHHMH 33 CYTKH TEIJIONOCTYIUICHH-
AMH Q, ., BPEMEHEM HACTYTUIEHHS MAKCHMyMa
ZQH e B AMILIHTY 10 AQH.

AQn = QIT ™Mage Qn cp* (2 2)

[Ipn pe3kHx HIMEHEHHMAX TEIIOTOCTYIICHMI
HX MPeACTaBNAIOT B BHAC OAHOIO MPEPHLIBHCTOTO
TeNTONOCTYNNEHAS WK PAAA TEIIONOCTYILIEHHUIH,
cnenyroux Apyr 3a apyrom IlpepbiBacToe Ten-
TONOCTYMJIEHHE  XAPAKTEPHU3YKOT  TOCTOHHHBLIM
IJHAYCHUENM ' TenonocTyniedus Q. ero npoaon-
KUTCIIBHOCTEIO M U MOMEHTOM OKOHYAaHus z,_ .
B OCTasibHOS BPEMA CYTOK Te[UIONOCTYAACHUA
paBHBI HYTHO. J

Ilpn pacuere npoW3BOAHTENLHOCTH CHCTEM
BEHTHAAUUH H ‘KOHHHUHOHHPOBRHHH BO3/yXa B
TeNmAblf Hepuoa roja TEIUIONOCTYIICHHA B TO-
MEILICHAE Yepe3 CBETONMPO3padHble Hapy)KHBIC OT-
pak/cHHS CleayeT ompenensTs nmo n.2.3, XK, a
Yepe3 MACCHBHBIC HADYXHbIC OTpa¥ICHHA —IIO
n23, 3

KonudecTso TemioThl CONHEeYHOH panHalmu,
nocrynawiied B NOMELICHHE, 3aBUCHT OT pa3me-
poB u (opMbl CBETOBBIX MMPOEMOB, THNA M Terl-
NOTEXHHYECKAX CBOWCTB 3aMOJHEHHS CBETOBBIX
OPOEMOB, HAPYXHBIX CTEH H TOKPHITHS, 8 TaKKe
OT CONHUE3AUMTHBIX YCTPOHCTB, NPHMCHSEMBIX
B cooTBeTCTBHH ¢ Tpebopanuamu CHuIT 11-3-79**,

PacyeTHoe XOMMYECTBO XOJ0Ja H TEIUIOTHI,
HeoOX0AMMOE NN TIOMIEPXAHWUA 3aJAHHBIX Ma-
PAMETPOB BO3AyXa B MOMEHIEHHM, 3aBHCHT OT
OpPHEHTALMM 3MAaHHA H POpPMBI HX B NilaHe.

B rpaxaaHcKux 3JAHMAX M B pSAE NPOH3-

BOJICTBEHHBIX TETUIOMOCTYIUIEHHSA B MOMELLIEHHS 34
CUeT COJIHEYHOI paiMalHU U TeIUIoNepeIaiy Yepes
HAPYKHBIE OTPaXIaloIHEe KOHCTPYKLHH SBJISHO-
Tca onpeaensiomwnMu, Tloatomy s Beibopa He-
06x0aMMOH MPOH3BOAMTEILHOCTH CHCTEM BEHTH-
NAMH H KOHAHIMOHMPOBAHHS BO3AYyXa, a Takxke
YCTAHOBOK XOJIO/IOCHAGKEHHS DPACYCTHBIE TerIo-
IOCTYTUJIEHAS H XapaKTep MX H3MEHCHHH B TeYeHHE
pacyeTHRIX CYTOK clleflyeT ONpeiendaTh B Hiose
MecsLe.

IMpubeneHybIe 3aech HOPMYILI ACHCTBHTETh-
HBl JUIA pacyeTa TEIUIONOCTYIUICHHMIT H B Apyrue
mecaubl roga. Ilpu 3ToM Heobxomumo monszo-
BaThCA JaHHbiMA «CrnpaBoYHHKA MO KIuMaTy
CCCP» (J1. Tunpometeonsnat, 1966 - 1968) uan
«PykoBojcTBA MO CTPOMTENBLHOH KIHMATOJOTHH
(M. Crpoitnsaar, 1977)

B cnyyae ecim B NpoH3BOACTBEHHBIX fIOME-
LUEHAAX TEXHOJIOTHYECKME TETUIOBBIIENEHHS CO-
cTaBisloT OGONBINYIO HacTh CYMMAapHBIX TeILIO-
TIOCTYTJICHHH, AOCTATOYHO ONpPENeIAThH TOJNBKO
cpeiHHe CYTOYHbIC TETUIONOCTYTUIEHHA YEpe3 Mac-
CHBHBIE HapyxHble orpaxaeHus Iloctynnenue
TEMJIOTEI Yepe3 3aNOJHEHHS CBETOBBIX NPOEMOB
H HAPYXAHBIE CTEHBI CEBEPHON OPHEHTAIHH ClieayeT
YYHTRIBATE B T€X CIy4YasX, KOIJa B NOMEILICHHH
TpeOyeTcas mNomiepkaHWe CTPOro 3aJaHHBIX Ma-
paMeTpoB BO3MyXa.

2.3. PACUET INNOCTYIIEHUHA TENJOTHI
B MOMEIHEHHWA

A. Tenjosbinenenns
OT JJIeKTpo/ABHraTe el
H NpH nepexole MeXaHWYeCKoH
IHEPruH B TEILIOBYIO

DACKTPOABUTATENH MOTYT HAXOAMUTHCS B OJ1-
HOM HJIH B Pa3HBLIX TIOMEIUEHHAX C MPHBOAUMBIM
MMH B AeiicTBHe 00OpyaoBaHueM, a moTpebasemas
MMM JHEPTHS MOXET NOJHOCTHIO NEPEXOJUTH B
TETUI0TY, HArPEBAKOILYIO0 BO3AYX TMOMELLEHUA, HIH
4ACTHYHO PAacXo/iIOBAThCA HA HarpeBaHue obpaba-
TBIBAEMOIO MpPOAYKTA, MEpeKAuMBACMON XHIKO-
CTH WIH BO31yXa, YAATAEMOTO M3 YKPBITHS Ma-
LIHHBI

TennoseiAeIeHUA OT INEKTPOJABUTATENCH, HE
HMCIOIMX  TMPHHYAHTENLHOTO  OXJTAXIeHWds ¢
OTHOJOM TEIUIOTH 3a TMpejensl MoMemeHns, kBT,

= NyKnertu:(l - ‘11)/‘11 = (23)
e Ny cn(l = nl)'
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rae NY—)‘CTHHOBO‘IHHH H/IH HOMHHAJIbHAA MOLIHOCTH
anekTpoasuratens, kBr; K, . - xoopduument arpysku
3/1eKTPOABHIATE A, PABHBIH OTHOIIEHHIO CpeHeHd Moll-
HOCTH, IICPCJ.]HBHEMOFI OGOP)Q]UBE!HH!O B T€YCHHE pacyeT-
HOro w4aca, N,; K YCTAHOBOYHOH WIH HOMHHA/ILHON
mowHocTH asuratens N, r.e K, =Ng/N, K, -
KO QHLUMENT OHOBPEMEHHOCTH PaboTHI EKTPOABUTaA-
reneit; K, = K, K, /N, ~kospduument cnpoca ua
IEK TPO3HEPIHIO, [lp!‘IHHMaeMHﬁ N0 JICKTPOTEXHHYE~
ckoif dactu mpoekra, N, = K,n-KIIJ anekrpoasura-
Tels npu nankoii 3arpyske: 3aece 1 - KITIA anekrponsu-
1aTe/ia TpH TIONHOI 3arpy3Ke, Oflpeae/seMsblii M0 KaTa-
aory; K, - nonpapoynsiii KOIDGHUMEHT, YIHTHIBAOILMA
3arpys3ky asuratenei: npu K, > 0.8 3uavenne K, =1,
apn K, <08 smagenne K, npunumacres no kara-
JIOKHBIM [AHHBIM, @ TIPH HX OTCYTCTBHH - B cieaytouel
3ABUCHMOCTH.

Kyp - - - . 07 06 05 04 03
K . 099 098 097 095 091

n

®opmyna (2.3) npuroaHa g y4eTa TerIo-
Thl, NOCTYNAIOIIEH B ITOMELIEHHE OT HACOCOB H
BCHTHJISTOPOB. TMPHUBOJIMMEIX B JCHCTBHE 2I1eKT-
POABUTATEIAMH, €CIM MEXaHHUYSCKAs JHCPruf,
nepejiaBaeMasi BOJE HIM BO3JIYXY, OTBOIJMTCH C
NOCICTHHMH H3 TPENe/IOB NOMCHICHHS.

Tennopeige/ieHHss OT  MOTOP-TeHepaTopoOB
ONMpeIesIOTCS CYMMO# TIOTEPh JHEPIUH B IJIEK-
TPOJABHTATENAX W TeHepaTopax, kBt:

l—Th"lzf

M2
=N,K_ (I =nna)

rae n,—-KI1J resepatopa npu aaHHOH 3arpy3ske.

Q,=NK,, K,

3arp

(2.4)

TennopsieneHns OT 0DOPYIOBAHUSA, TIPHBO-
JMMOTO B [eHCTBME NMEKTPOJBUraTe/lsMH, kBT,

0y = N, Ky Koy Ky = Ny Koy Koy, (25)

rae K, —xodduunenT nepexona Te1oTsl B MOMELIEHHE,
VIMTHIBAIOLIHIA, 9TO YaCTh TEMIOTHI MOXKeT ObiTh YHeceHa
U3 [OMEUIEHHS C IMYAbCHeH, BOXOH WM BO3AYXOM;
3HAYCHHUE K' CAEAYET NPHHUMATE O ONbLITHBIM AAHHBIM,
MONb3YACE 14 €10 onpene.-'iemm BE1OMCTBEHHBIMH yxa-
FAHHAMH H HOPMAMH.

sarp

TennoBbiIeIeHUs OT YCTAHOBICHHKIX B 00-
IEM TOMENIEHUH JIEKTPOABHraTened M NpHBO-
JMMOT0 HMH B JedcTBHE oDopynoBaHus, kBT,
Q4 = NyK:arp Kan(lfrll =l KTJ (26)

b. Tennonbigenenus
oT ofiopymmanuﬂ H MaTepHaJ’ioB

KonuuecTBO TemmOTHI, MOCTyMarouiel B mo-
MELLEHHe OT HArpeTor0 TeXHOJOrHYecKoro o00o-
PYAOBaHHUS ¥ MATEPHASIOB, IPHHUMAIOT 110 TEXHO-

AYXOBOAA

JIOTHYECKOI 4acTW TMpOEKTa MM ONpEAeNnsioT B
COOTBETCTBMM C BEJOMCTBEHHLIMH YKa3aHHAMH.

TenmnoeslaeeHus 0T HATPETHIX MOBEPXHOCTEH
onpeaensioT no oOpMHRIM (OpPMYnaM Teopun
tenaonepenadn. IlpH pacdeTe TenIOBbLICNEHHH
B HCOﬁXOHHMle CJydadax cChneayerT Y4YHAThIBATH
TEIUTOTY, TIOCTYNAUYI0 B MOMCUIEHUE C BO3JY-
XOM H ra3aMH, NPOpLIBAIOIIMMHCA H3-TIOJ YKPBI-
THIE 0BOpy0BaHHA.

[Tpn cocrasnenuun OanaHca TEIUIOTHI JIS
mOMeIeHWs HEOOXOAHMO YYHTHRIBATH MOCTYIUTE-
HMe (yaaneHHe) TerIOThl HArpeThiX (OXTakaeH-
HBbIX) NOBEPXHOCTe# BO3yXOBOJOB BCHTHIISIIHH,
MECTHHRIX OTCOCOB, 30HTOB W YKpwITHHt ofopymo-
BAdHHA.

Tlepemaya TEMTOTHI tepe3 CTCHKH YKPBITHH,
30HTOB H BO3AYXOBOAOB, KJIXK/4,

Q, =KF(t,—t) (2.7)

TEIJIOOT/Ia4a OT HATPeThIX MOBEPXHOCTEH, ecnu
H3BECTHA WX TemrmepaTypa, xJIx/4,

Qs = aF(ty,, — 1), (2.8)

rae  K-xoddduument TeiUionepenaid KOHCTPYKLMH,
k/Tx/(4-m?-°C); F-miowaas HArpeToil MOBEPXHOCTH,
M* tepe 1y M [, ~ TEMIEPATYPA CPEMbl BHYTPH YKPBITHil,
BO3/lyXd B TIOMELUEHMHM ¥ HarpeToH nosepxHocTH, °C;
ﬂkKO'jq)d)HLiHEHT TEIUIOOTAA4H OT NOBEPXHOCTH K BO3-
ayxy nomewnenus, k/lk/(a-m*-° C):

Aansa HOBCPXHOCTH Harpe’roi'i BO/bI
a=(49 + 3,5v) 4,2; (2.9)

1A [IOBEPXHOCTH CTEHKH YKpbITHA, 30HTa M BO3-

u=10,/v-4,2, (2.10)
30eCh U-—CKOPOCTh IBIDKCHMS BO3AYyXa Yy HapyKHOH
TIOBEPXHOCTH, M/C.
B. Tennosnine/enus
OT MCKYCCTBEHHOI0 OCBelleHHs

TpuEATO CUNTaTR, YTO BCA SHEPTHA, 3aTpa-
4YHBACMas Ha OCBCIICHNE, TIEPEXOJHT B TEMJIOTY,
HATPEBAIOLLYIO BO3/IYX HOMEIIEHHS; [pPH ITOM
OpeHeGperaloT 4acThi0 JHEPrHH, Harpesaroleii
KOHCTPYKIMH 3/1aHWS M YXOIAIIEH 4Yepe3 HuX.
TennoBsinenenys ot ocsemenus, KBr,

Qoca = Nocas (2.11)

rae N, -cyMMapHas MOLIHOCT HMCTOYHMKOB OCBeLle-
Hus, KBT.

Ecnn oceeTHTenbHAS apMaTypa M JIAMITHI
HaXxoAATCA BHE IIPEJAeJIOB MoMeleHHs (Ha TeXHH-
YEeCKOM 4epAaKe, 3a OCTEKJIEHHBIM OIpaXICHHEM
M T.I.), KOJTMYECTBO TEIUIOTHI ClICAYeT ONpeacssnTh
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TABJMULIA 2.1. PACIPEJEJIEHUE 3HEPI' MU
JIIOMHUHECLIEHTHBIX JIAMII
N JTAMIT HAKAJIMBAHHUA, %

Wcrounnk ocsemiesns Bumgn- Hepumu- Temsora.
Mas pa- Mas pa- oTiaBaemas
AMAUMA  OUALMA  KOHBEKUMed
(cBer) H Terlo-
HPOBO,E[HO-
CTLIO
JIIOMUHECIIEHTHAS 16,5 37,5 46
JIaMITa MOLIHOCTBIO
40 Br
Jlamma  Hakamusa- 12 73,8 14,2
HHS  MOUIHOCTBEO
100-1000 Bt

N0 CyMMe BHAMMOW pajMandu, TORajaroiied B
noMenienne. IlpuMep pacnpenefeHHs JHEPTHH
namn npuseneH B Tadbu.2.1.

Tlo 3KCHEepUMEHTAJILHBIM JAHHBIM, OT JIO-
MUHECLUCHTHBIX JTaMJl, YCTAHOBJIEHHAIX B CBETH/Ib-
HHKAX, BCTPOCHHBIX B 4epjayHOe [epekphITHE
oeconapuoro 3panusa, 40 % TemroBblaeneHUi
NOCTYNatT B nomeluenue, a 60 % —Ha vepiax.

I'. Buinenenne TenJaoThl
H BJard JwiAbMH

BhisiesieHre TEIUTOTHI M BJIArM JIIOJIBMH 3aBH-
CHT OT 3aTPAYCHHOH MMM SHCPI UM W TEMIEPATYPhI
BO3/lyXa B mnoMeuieHuu. 1 pacueToB pekoMeH-
JlyeTcs mojb3oBaTbes Tabm.2.2, B KOTOpPOH NpH-
BejIeHbl CpeiHMe JaHHble Ans MyxuuH. [Ipunsto
CHUMTATH, YTO KEHIIMHBI BBIIENAOT 85 %, a neTH
B cpenHeM 75 % TENnoTel M BNArH, BbIIEIAEMbIX
MYKUHHAMH.

J. INocTtyn/ienne TemjJoTel ¢
HEQHILTPYIOIMMCSH BO3TYX0M

Ilpu npOEKTHPOBAHHM CHUCTEM KOHIHIMOHH-
pOBaHHA BO3/lyXa B ITOMeINCHMAX, KaK TIPABHIIO,
cleAyeT npeaycMaTpHBaTh Nojuiepxanue H30sI-
TOYHOTO /IABNCHHS [0 OTHOLUCHHIO K HAPYKHOM
cpefie M CMEKHBIM NOMeLLUCHHAM, 4TOObI TpensT-
CTBOBATH WHGMIBTPALMHM BO3AYXd, HE MMEIOILEro
HeobxonuMeIX mapaMeTpoe. Ecnu 310 TpeGoBauune
co0MI0ZIEH0, TO JIONOTHHTETRHOH TEMIOTH OT
HHQUILTPYIOLIETOCS BO3/IyXa YYHTHIBATh HE Clle-
ayer.

Ecnmu no 9KOHOMHYECKMM WM OJKCILIyaTa-
LIHOHHBIM COOOPAXCHUSAM B [IOMEILEHHE TIPOCKTH-
pyeTcs mojaBaTh KOMWHYECTBO BO3MyXa, HE/OCTa-
TO4YHOE /UTA MpeJoTBpalleHHs HHPHILTPALHU, TO

TABJHUUA 2.2 KOJIMMECTBO TEILIOTHI A
BJIAT'Y, BbIAEJAEMbIX B3POCJIBIMM JIKOABMUA
(MYXXYHUHAMM)

Konuuecrso temiotsl, Br, u Bua-

[H, I/¥, Bblue/seMbiX JIOABMH NPH

TEMIEPATYPE BO3AYXd B MOMELIe-
nuu, “C

[Mokazatenu

o 15 20 25 30 35

B cocmosnuu nokos

Tennotra:
ABHad 140 120 90 60 40 10
1oIHas 165 145 120 95 95 095
Bnara 30 30 40 50 75 115
IIpu aezxoi pabome
Tennora:
ABHAS 150 120 100 65 40 35
MoJ/IHAA 180 160 150 145 145 145
Biara 40 55 75 115 150 200

Hpu pabome cpedueili mancecmu

Tennora:
ABHAdA 165 135 105 70 40 5
nonHa 215 210 205 200 200 200
Bnara 70 110 140 185 230 280
Hpu manceaoti pabome
Tennora:
ApHas 200 165 130 95 50 10
TONHAA 290 290 290 290 290 290
Bmara 135 185 240 295 355 415

B pacyeTe C/Ie/IyeT YMUThIBATL NMOCTYIJICHHE B [O-
MEIIEHHE TEIIOThl OT HMH(UIBTPYIOIErocs Ha-
PYXHOro BO3/yXa ¢ 0ojlee BBICOKOH JHTabIMed
MO CPABHEHHIO C BHYTPCHHHM BO34yxoM. B sTom
clyyae ONpeAesAiOT KOJIMYECTBO BO3AYyXa, MOCTY-
NIAIOLIETO Hepe3 HeIIOTHOCTH CBETOBBIX IIPOEMOB.
Ipu pacueTe OCHOBLIBAIOTCH HA JAHHBIX O Be-
JMYHHE CONPOTHBIICHHS BO3YXONPOHHLIAHHIO 3a-
nosHenui ceeToBeix npoeMos (CHull I1-3p-79%*).

KonuyectBo BO3myXxa, NMpOpBIBAKOLLETOCS B
MOMCILEHHE TPU OTKPHIBAHMH [BEpei, ompeje-
ASIOT COTTACHO YKa3aHWAM, IPHBEJICHHEIM B
kHure 2. Pacuyer WHQUALTpauMu BO3JyXa B
XONO/HBIA MEPHO TOAA M PACXOA TENJIOTHL Ha
€ro HarpeBaHKe BBIMOTHAIOT IO YKA3aHHAM YacTH
[ mamnoro crmpaBo4HHUKA.

E. ITocTrynienne Tenyiorsl
qepe3 BHYTPeHHHE OrPaxIeHUst

ﬂpl‘l 0OBIMHBIX pacueTax CHCTCM BCHTHIIALIHH,
B TOM HHC/IC BCHTHIAUWM C HCIIAPHTE/IBHBIM
OXJTAXKJICHHEM MPATOYHOI'O BO3AYXA, MOCTYIIeHHe
TENJIOThHlI HCpe3 BHYTPEHHHE Orpax;eHHd B TeEI-



34 Taasa 2. Teniogoit peyeum 30anus

bl nepHoa roga He yudThiBaroT. HMckmouenue
COCTABIAIOT OCOOKIE CNTy4dH, HANDHMED, KOrja
Pa3HOCTb TeMIICPATYP BO3/1yXa B HOMELUEHHH, J1Is
KOTOPOT0 NPOEKTHPYIOT BEHTHIALMIO, H B CMEXK-
HBbIX C HHM TOMELLEeHHsX npesbilaeT 10°.

Tlpu nPOSKTHPOBAHWUM KOHIMIIMOHMPOBAHUS
BO3JYXA JIOJKHBI TIPEIYCMATPHBATLCA BO3yXO-
MpOHHIAEMBIE W TEMIOH30JIHPOBAHHEE OTpaX-
JICHUS, OT/IENAIOUME KOHIHIMOHHPYEMOE NOMe-
[ieHHE OT CMEXHBIX ¢ HMUM IOMeleHnil (CTeHkl,
noj, noTonok). Ecnin KOHIMIIHOHMPOBAHHME BO3-
AyXa HpeHa3HAYeHO /IS NOJIepKaHHd ONTHMA-
NBHBIX NapaMeTpPOB BHYTPEHHETO BO3jyXa, Tep-
MHYECKOE COMPOTHBIICHHE BHYTPCHHHX OIpajie-
HHH CllelyeT NMpHHUMATh He MeHee eauHHuLL. [lias
NPOW3BOJCTBEHHbIX MOMEIIEHHH CHE1yeT YHHThI-
BaTh TpeboBaHud, npuBeeHHbie B «CaHNTapHBIX
HOPMAX MHKPOKIMMATA MNPOU3BOJACTBEHHBIX TO-
MeLUeHHI», YTBepxieHHbIX 31 mapra 1986 r.
Ne 4088-86.

B T1ex cayuasx, xoria B CMEXHBIX IOMelle-
HHAX HE MMeeTCs MCTOUYHMKOB TeIUTOBbIIENeHHI
1 OHH cnabo BEHTHIHPYIOTCA (KPATHOCTB BO3/Y-
xoobMeHa |-1,5 B | u), pacuerxas pPa3HOCTh
TeMIepaTyp

At =K (1, — 1), (2.12)
rae K, - nomwkawoumi  KodpPUUMEHT, npuHHMaeMBbli
paBEsiM 0,75 AN MeXAYITAKHOTO MEPEKPhITUA Hajg
KOHIMIMOHUPYEMBIM TMOMELLIEHHEM, €C/IH PACrOIOKEeH-
HEIH Bhillle 3TaX HAXOOHTCA HENOCPENC] BEHHO Moj
gepaausbIM wiKM GecuepaaudbiM nepexpeiTHeM, U 0,5 s
[OJIOB, PACHOMOXKEHHBIX HAJ TIEPBBIM 3TAKOM 3HaHHA;
AAA NOJI0B, PAacnojiOmCHHBIX HA I'PYHTE HJIM Hag nmoa-
BaJiOM, TerI0BOM [IPUTOK HE YY1 bIBACTCH. !“ ~ pacyeTHan
TEMNEPATypa HapYKHOTO BO3/yX4 B TEIUIbIH NEpHOI Toaa
(npuHATas A pacieTd CHCTEMbl KOIIMUMOHWPOBAHMSA
polgyxa), “C; 1, -Temneparypa Bo3gyXa B KOHIHMIIMOHU-
pyemom nomentenuu, ° C.

[pu ycuneHHON BEHTH.IANWHA HADYXKHEIM BO3-
JyXOM (KpaTHOCTh BO3/1yXx000MeHa 2 W Dojee
B 1 4) H OTCYTCTBUY TeIUTOBBIICIEHHH B CMEKHbIX
MOMEILEHUAX TEMIIEpATYpa BO3JlyXa B HMX NpaK-
THHMECKH PAaBHA TeMIEpAaType HAPYXKHOIO BO3yXa
n K, crenyer NMpUHAMATh DABHBIM €/IHHHIIE.

[Tpu nanu4yny H30LITKOB TEMJIOTHI B CMERHBIX
MOMELLICHUAX PACYETHAS PA3HOCTH TEMICPATYp

(2.13)

roe f,—TeMIepaTypa BO3[YXAa B CMEXKHBIX MOMELICHHAX,
°C, Af,-noBbILICHAE TEMIICPATYPbI B CMEKHOM fome-
LICHHW HAJ TEMNEepatypoil HapyXKHOIO BO3YXa, Ipaj;
3gaueHne Ar, paccudrbisaercs nmo CHuIT unu onpepe-
JSETCH M0 HATYPHBIM M3MEPEHUAM,

I

At=t —t,=1,+4A,—1,

K. Tlocrynienne Tens0Thl Yepe3
3ano./IHeHHe CBeTOBBIX NPOEMOB

Konuyectso tennorel, Br, nocrymaroueit B
MIOMEIICHHE B KAX bl YaC pacueTHBIX CYTOK Yepes
3aTOJIHEHUE CBETOBBIX TPOEMOB TUlowaabio Fy,

Qu = (guy + Gue) Fire (2.14)

TenonocTynyIeHHs OT COMHEYHOH paaua-
nuu, BT/M?, Ans  BepPTUKANRHOTO 3aMOJHEHHA
cBeTOBbIX npoemos (puc.2.1)

q}}p = (q:K MHC B + q;K uﬁn)Kmurz; (2']5)

JUTS HAKJIOHHOro (OJM3KOro K BCPTHKATHHOMY)
3AM0/THEHNsA CBETOBLIX NpPoeMoB (puc.2.2)

ctg B
—-m._’_{_
ctg (B £ B)
+ Q:Knﬁn]KOTH tz;

qllp = [‘I: Kmlc H

(2.16)

JUIA  TOPH3OHTA/TBHOTO 3aN0QJIHCHHA CBCTOBLIX

npoemos (puc.2.3)

Gup = (G0 K e o + fI:,K oo K ora T2 (2.17)

[0€ ¢, 4, KOJHYECTBO TETLIOTH! COOTBETCTBEHHO NPAMOH
U paccesiHHOM COMHeYHON paaManuy, nocrynawuei B
NOMellelne B KaKablii 4ac pacuClHeIX CYTOK depes
O[MHAPHOE OCTEKJICHHE CBETOBBIX MPOEMOB (BePTHKAIb-
HOE — BePXHUI WHAEKC «B» HJIH TOPH3OHTAJIBHOE - BepX-
HUll MHOEKC «r»), npuHMMaemoe 1o Ttabn. 2.3; K4 -
kosthbuument obnyuenus; K —-xoddpounment orsocu-
TeJIbHOrO [POHMKAHHA CONMHEYHOH paaMaudM veped 1a-
MOJIHEHHE CBETOBOIO MPOEMA, OTJMYUIOUIeces OT ObbI4-
HOTO OJWHAPHOTO OCTEKJIEHHA, NPUHAMAEMOre no
Tabn. 2.4; 1, - koaphuHEnT, yIuThIBAIOLIMI 3aTeHERHE
CBETOBOTO NpOEMa NepeljieTaMd, MpUHHMAaeMbiii 10
Tabn. 2.5

TennonocTyyicHHs, oGYCIOBACHHBIE Temo-

nepenadei, Br/m?,

s = (!H yen Ia):"‘ Rlln (218}
roe Ry - conpoTHBIEHHe Temionepegdde 3amoaHeHHS
cpeToBbIX npoemon, M2 C/BT (cm. taba. 2.4); 1, T
Vcnosnas temnepatypa Hapyxuo# cpenst, “C.

Koa(duuneHT HHCOMAUME A8 BePTHKAIBHO-
TO 3aMOJTHEHHS CBETOBRIX NMPOEMOB (CM. puc. 2.1)

tgp — LitgA..,—c
K""E_F(}_M)(,_agﬁ':);

H B
2.19)
A8 HAKIIOHHOTO (OJM3KOro K BEepTHKATBHOMY)
3aMOJIHEHUs CBETOBBIX NPOeMOB (cM. puc. 2.2)

- chtg(BiB')—-a]
Kmlc.a = I:] = h“}}_‘"— X

§ [] B L,tg A, ,sin Bi;in{ﬁ:t ) — C] (2.20)
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Puc. 2.1. Axconomerpns (a), BepTHKanbHuii (6) 1 Topu-
30HTAJbHLIA (8) pa3pe3bl BePTHKANLHOIO 3ANOJIHEHHS
CBETOBOTO MPOEMa C CONHIE3AINTHBIMH KOUCT PYKUMAME
(ans pacuera TenH)
! FOPH30HTANIBITBIC H BEPTHKAIBHBIC COTHUEIAWNTHLIC KOHCIPYK-
HHH, J*TDpulnﬂl‘dthHBfl NPOCKIARA CONHEHHOTO JIyHd; 3 HOpMadJb
K IUIOCKOCTH OCTCKIEHMA, 4 1€Hb HA TMIOCKOCTH OCTEKICHUA OT
CONHUE3ALIHT HblX xoucrpyxuuﬁ

Puc. 2.2. AxconomeTpns (g) # BepTHKAILHEBIA pa3pes (6)
HAKJIOHHOTO 3aMOJHEHHA CBETOBOIO NPOEMa € COMHILE-
JAIHTHBIMH KOHCTPYKUHAMH (LIS pacyeTa TeHH)

I -ropusonTanbHas NPOEKINA COTHEMNOTD Iyda; 2— rOPHIDHTANB-
Haf MPOEKUHA HOPMAJAM K NAOCKOCTH OCTEKienus; J-ropuiok-
TabHAR [UIOCKOCTh

.

Puc. 2.3. AkcoHomelpusi (a) H NIAH TOPHIOHTAIBLHOIO

3AM0JHEHUA CBETOBOTO NpoeMa ¢ COJHUECIAMHTHBIMH

KOHCTPYKUMAMH, KOTZAa HOPMaJIb K IVIOCKOCTH COJIHLE-

3AMMTHOA KOHCTpYKUMH h, L, HAXOAHTCA B Mpelenax

asuMyra condua (6) u Bue ero npeneiop () {(mas pac-
4eTa TEHH)

/- nopMaJis K MIOCKOCTH CONTHIE3aNMTHON KONCTPYXImN, 2 - ropn-
JOHTAIBHAR TIPOCKIHA CONHEYHOID ny4a
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TABJIMIJA 23. KOJJMYECTBO TEIUIOTBl COJTHEYHOW PAOWALIMK B WIOJIE (A1 CEBEPHOW
[MHPOTHI) X1 B AHBAPE (U1 OXXKHOHM IIWPOTBI), MPOMEJWEA YEPE3 BEPTUKAJILHOE U
TOPU3OHTAJIBHOE OJUHAPHOE OCTEKJIEHME CBETOBbBIX IMPOEMOB

leorpa- HcTunHOE con- Komuuectso TemwioTsl, Br/M?, npi 3an01HeH#y CcBETOBBIX NPOEMOB
(uve-  HeuHoe Bpems, 4

cxafg - ———————————— BEPTHKAILHOM C OPHEHTallMed Q0 moJyaus FOPH30H-
pora, A0 no-  nocie TaabHOM

rpax nynus  nonyaas C(KD) CB(IHOB) B OB(CB) KO(C) HK3(C3) 3 C3(H03)

nocae MojyaHst

CHO) C3(103) 3  103(C3) KO IOBCB) B  CB(IOB)

6-7  17-18 71/31 227/26 233/36 80/38 -/21  —/15 /15 /15  25/I3
7-8 . 16-17 164/62 424/79 401/107 134/104 —/72 /46  —/42 /46  184/52
0 8-9  15-15 191/62 498/93 445/119 116/123 —/98 /65 /60 —/64  370/86
9-10  14-15 209/62 469/87 393/108 37/119 —98  —/72 /67 —/69  540/103
10-11 13-14 216/60 340/78 213/94 -/106 —/98 —/80 /72 22/71  656/106
11-12 12-13 212/57 188/74 33/86 -8 -8 —/98 /78  100/71 727/109

6-7  17-18 76/36 25531 248/46 93/46 /31 /17 /15 /19  40/19
7-8  16-17 143/65 440/82 412/110 149/106 —/74 /48 /42  —/48  198/56
8-9

4 i 15-16  163/66 494/94 444/119 134/123 /96 /65 /60  —/56  386/86
9-10 14-15 165/66 440/87 387/109 66/116 -/96  —/72 /67 /67  565/103
10-11 13-14 164/64 301/77 214/94 —/104 —96 —/19 /72  —/71  681/106
11-12 12-13 163/58 155/74 35/86 /97 -9 —/91 /78  67/71 741/109
5-6  18-19 52 102 142 312 = = . B =
6-7  17-18 80/42 283/36 270/51 101/52 —/36 —/19 /19 —21 4724
7-8  16-17 123/67 445/86 422/114 163/110 —/78 /49  —/43  —/49  219/62

8 8-9  15-16 129/71 480/96 444/120 159/124 —/94  —/65 —/60  —/5T  405/90
9-10  14-15 120/69 412/87 3817110 94/114 —/4  —/71 /67 /67  585/103
10-11 13-14 115/64 259/76 208/94 9/100 -4 —/78 /71  —/70  706/106
1112 12-13 122/58 112/73 31/8 /95  —/94  —/90 /78  37/70  753/110
5-6  18-19 14/3 17/3 2853 83 -2 -2 - . -
6-7 1718 84/a8  300/42 286/60 107/59 -/40 /21  -23 /23 60/28
7-8  16-17 113/70 456/98 428/117 174/114 —/78  —/50  —/46  —/S1  229/66

12 8-9  15-16 95/71 471/98 4447121 184/124 —/941 —/64 /62  —/57  427/93
9-10 14-15 79/71 381/93 379/112 126/112 /94  —/71 /67 /66  691/106

10-11 13-14 64/65 224/74 206/94 28/98 /94 /718 —/711 /69  716/108
11-12 12-13 64/62 80/72 29/86 -/94 -/94 /87 /78  16/69 761,110

5-6  18-19 21/7 3566 47 12/7 15 13 -2 3 373
6-7  17-18 83/51 322/46 304/67 116/60 —/43 22 /26 26 76/34
7-8  16-17 94/72 446/92 435/120 190/115 —80  —/51  -/49 /51  242/71
16 89  I5-16 6573 451/113 444/121 205/124 —/93 /64 /60  —/S8  440/96
9-10  14-15 40/72 348/87 377/112 164/109 -/93 /70 -1 /65  614/106
10-11 13-14 27/67 186/79 206/94 56/95 —93 —/77 —/11 67  730/108
11-12 12-13 29/65 50/77 26/85 593 -/93 /86 /718 /67  767/112

5-6  18-19 28/12 52/10 S0 1714 /7 /5 /6 /6  5[6
6-7 17-18 81/55 340/51 319/76 123/60 -/45 /24 /28 /28  90/38
7-8  16-17 77/44 444/94 441/123 201/117 —/81 /51 /50 —/52  263/76
20 8-9  15-16 41/74 431/102 443/123 227/126 -/91 /63 /62 /S8  446/96
9-10 14-15 14/74 307/87 373/112 195/107 91 /69  -/66  ~/65  627/106
10-11 13-14 6/69  144/74 206/94 87/93 91 —/76 —/71 /67  735/108
11-12 12-13 6/67 2471 2885 10/91 -/91 /84 /18 /67 772/112
5-6  18-19 3517 84/12 7017 24/17 -9 /1 -1 /1 19
6-7  17-18 78/64 356/58 335/83 132/62 /48 26 /31  -/31  100/41
7-8  16-17 48/77 444/98 448/126 215/119 —81  —/53 /51  —/53  276/76
24 8-9  15-16 9/78  408/105 443/124 254/127 -/87  —/63  -/63  —/S8  453/96

9-10 14-15 —/76  270/87 372/114 234/104 /87  —/69 /65 —/64  629/106
10-11 13-14 —/71  105/73 204/93 126/91 —/87 /74 /710  —/66  736/108
1-12 12-13 /71 2/69  24/85 29/87 30/87 /81 /718 /66  772/112
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Ipodoancenue maba. 2.3

Teorpa- Hcrunnoe con- Konusecrso remnors, Br/m?, npx 3amonuneHun CBETOBEIX MPOEMOB
¢duve-  Heunoe Bpems, 4
CRasl - ———— BEPTHKAIBLHOM C OPHEHTAUHEH IO MONymHA TOpPH30H-
poTa, 4o no- nocne TAAbHOM
rpag  aymas  monyass C(K0) CB(IOB) B IOB(CB) 1O(C) IO3(C3) 3 C3(103)
nocie NOayaHs
C(l0) C3(K3) 3 HO3(C3) 1O(C) OB(CB) B CB(HOB)
5-6 18-19 38/21 28/14 87/21 3121 /12 /9 /10 /10 9/12
6-7 17-18 72/67 374/64 349/91 138/67 —/48 -/28 -/32 —/35 113/47
28 7=8 16—-17 28/79  438/101 452/129 228/121 —/81 —/55 —/53 —/55 277177
8-9 15-16 /78 377/106 443/129 278/128 /86 —/63 —/64 /59 465/96
9-10 14-15 -/76 233/86 370/114 259/101 -/86 -/69 ~/65 -/63 629/106
10-11 13-14 /69 73/72  201/93 166/90 30/86 /73 -/69 -/65 737/108
11-12 12-13 -/69 14/69  30/85 59/86 /79 —/79 —/78 -/65 772/112
5-6 18-19 49/28 98/23  119/23 31/23 /14 -/10 -/12 -/14 9/14
6-7 17-18  65/69 383/70 365/101 148/74 —/49 —29 —/32 —/46 125/52
7-8 16—17 16/79  429/205 458/130 244/124 —/81 -/56 ~/53 —/57 287/77
32 8-9 15-16 /73 349/107 443/129 298/128 /85 -/62 -/64 -/60 465/98
9-10 14-15 /69 192/85 364/110 281/100 26/85 —/67 —/65 —/62 631/106
10-11 13-14 /67 43/71  193/93 193/87 99/85 /72 —/69 —/65 730/110
11-12 12-13 /67 -(67 33/84 90/84 136/85 /78 -/78 -/65 761/112
5-6 18-19 56/35 140/27 157/35 42/24 -/17 17 /17 /17 13/23
6-7 17-18 62/69  333/76 388/108 179/80 /51 /35 -/38 ~/46 122/57
36 7-8 16-17 8/79 369/108 465/130 279/128 -/79 -/56 -/53 —/57 279/78
8-9 15-16 /73 274/104 443/129 335/129 3/81 -/60 -/63 -/60 465/93
9-10 14-15 /69 149/84 356/108 321/98 52/83 —/63 —/64 —/62 626/100
10-11 13-14 -/67 38/71  194/88 237/86 119/83 —/71 —/65 -/65 715/105
11-12 12-13 /67 -/67 31/80 126/83 151/83 3/77 ~{72 —/65 747/105
5-6 18-19 71/38 170/46 214/46 50/35 /20 ~/20 /21 -/22 19/31
67 17-18 51/71  350/96 419/112 183/86 /55 ~/42 /44 -/46 114/62
7-8 16-17 6/78 345/114 4937133 302/109 -/71 -/56 —/55 —~/57 270/78
40 8-9 15-16 /71 258/104 471/121 354/108 60/78 /60 -/60 -/60 431/87
9-10 14-15 -/64 116/80 363/99 342/95 150/79 -/63 ~/62 -/62 558/93
10-11 13-14 /62 6/71 191/81 274/86 222/83 - /67 -/62 ~-/65 651/100
11-12 12-13 —/60 -/67 35/73  172/77 257/83 45/77 /65 ~/65 692/104
5-6 18-19 84/42  222/53 292/58 72/40 /23 —/22 -/22 /23 31/36
6-7 17-18  42/70  369/98 452/112 209/86 -/55 —/44 —/44 ~/44 126/62
44 7-8 16-17 /77 357/110 509/130 333/109 /71 55 —/55 —/55 283/76
8-9 15-16 /71 256/101 490/121 398/108 66/79 —/60 -/59 ~/60 431/83
9-10  14-15 -/64 84/80  371/100 387/101 162/81 —/63 -/60 /62 543/93
10-11 13-14 -/60 2/71 193/81 305/86 245/84 -/67 /60 -/64 629/98
11-12 12-13 /59 —/67 37/72  214/79 288/85 73/77 /65 ~/65 668/98
5-6 18-19 93/45 356/60 327/65 95/45 f27 ~/26 -/24 ~/26 37/42
6-7 17-18 35/69  385/98 472/114 237/87 -/55 -/43 —/44 —/44 145/62
7-8 16-17 —/74 348/107 542/129 363/109 3/73 ~/53 -/53 -/53 285/73
48 8-9  15-16 —/70  222/99 497/121 427/112 80/81 /60 /58 /59  420/82
9-10 14-15 /64 60/81  372/100 419/107 186/86 —/65 —58 ~/62 519/93
10-11 13-14 —/60 /71 193/81 352/94 271/87 —/70 —/60 —/64 601/95
11-12 12-13 -/59 ~/67 37/72  251/84 317/88 106/78 —/65 —/65 643/98
5-6 18—-19 102/55 301/69 371/73 116/52 /31 -/23 —/28 —/28 57/42
6-7 17-18 26/69  391/98 497/119 272/91 /59 —/43 —/44 —/44 158/62
7-8 16-17 /71 342/106 545/129 398/110 13/76 /55 /53 -/53 291/73
52 8-9 15-16 —/67 196/96 428/123 448/114 94/85 /63 —/57 /58 419/82
9-10 14-15 —/63 42/79  374/100 429/110 206/87 —/67 —/59 —/60 508/87
10-11 13-14 /60 -/69 193/84 363/98 299/90 14/72 /60 -/62 585/93
11-12 12-13 /59 ~/65 37/72 272/86 344/91 150/78 —/65 —/63 630/98
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Ilpodo.isnenue maba 23

Teorpa- MHctumroe con- Kosmuecro Tensiotel, BT/M?, IpH 3al0.iHeHAN CBETOBBIX NIPOEMOB
duye-  HEUHOE BpeMd, Y

cKafl M- ————————————— BEPTUKA/IBHOM C OpHEeHTAIMel 10 MoayaHs rOpU30H-
pota, [0 mO-  mOcHe TA/ILHOM

rpax ayoms monymi C(HO) CB(IOB) B IOB(CB) IO(C) HO3(C3) 3 C3(H03)

MOCTIe [OJIYAHS

C(l0) C3(103) 3 K03(C3) HKO(C) HOB(CB) B CB(IOB)

4-5  19-20 88/19 165/32 227/27 28/710 /12 /13 /13 /13 33/20
5-6  18-19 103/56 344/74 433/74 140/57 —/35 /28 /30 —/30  76/42
6-7 17-18 17/66 401/93 523/115 287/90 /58  -/42  -/43 /44 169/97
7-8  16-17 /65  339/98 547/122 424/105 22/74 /53 /A8 /53 287/71
8-9

56 8- 15-16 -/62  174/87 504/114 479/108 128/85 /64 /55 /56  405/78
9-10 14-15 /58  26/71 378/91 479/102 245/88 —/67  —/56  —/57  493/87
10-11 13-14 /57 /62  193/76 427/92 347/91 21/72 /58 /58  566/91
11-12 12-13 /55 /59  37/67 330/79 398/92 176/76 —/63 /58  606/93
3-4  20-21 3977 639  95/7 - -
4-5  19-20 112/28 272/40 291/37 28 /16 /15 /14 /14  49/23
S-6  18-19 107/51 387/71 448/78 152/58 /35 /28 /30 /33  92/42
6-7 17-18 15/59 404/86 542/107 313/85 /53  -/40 /40  -/43  178/57
60 7-8  16-17 —/57  331/83 556/110 441/96 37/70 /49  —/45 /50  284/65
89 1516 /55  146/77 509/99 s01/98 166/81 —/60 —/S0 /52  391/70
9-10 14-15 /51  19/62 378/77 501/92 287/86 —/65 —/51 /53  466/78
10-11 13-14 —/51 /55  193/65 452/84 384/91 70/69 /53  —/53  534/80
11-12 12-13 /50 /55  37/60 363/74 449/91 215/71 —/56 /53  578/78
3-4 20-21 70/19 12623 121/19 3512 /12 -9 9 /10 34/15
4-5  19-20 158/38 330/51 307/51 96/38 /21 /19 /21 /22 63/30
5-6  18-19 109/52 429/74 471/85 208/62 —/36 —/28 —/31  —/35  105/42
64 6-7 17-18 12/55 408/83 558/105 362/85 -/52 /38 /37 /44  187/57
7-8  16-17 ~/52  316/83 576/106 483/95 57/69 /46 /42 /48 286/62
8-9  15-16 —/51  133/73 509/95 543/95 194/79 -/58  —/46 /50  386/62
9-10  14-15 —/49  12/58 379/74 544/91 331/85 —/64 —/48  —/50  443/72
10-11 13-14 —/48  —/51  193/62 488/82 435/90 116/67 —/49  —/SI  507/67
11-12 12-13 /48 /51 37/57 395/74 495/90 256/70 ~/S1  -/51  544/65
2-3  21-22 63/17 145/16 144/12 28/9 /8 /6 41 8 2915
3-4  20-21 112/28 281/33 258/35 70/19 /19 12 -9 /14 59/3]
4-5  19-20 128/44 409/58 384/65 135/42 —/23  —/17 —/i19 20  B82/37
5-6  18-19 113/52 475/78 504/95 245/66 /38 /28 /31 /33 134/46
68 6-7 17-18 9/55  412/83 584/106 386/88 7/55 /38 /37 /A4 198/57
7-8  16-17 —/51  297/83 588/106 499/99 79/69 /46 /42 /A8  283/62
8-9  15-16 —/SI  135/74 531/98 578/99 231/102 -/58  -/46 /49  376/62
9-10 14-15 /48  5/57  394/74 S89/91 369/95 /65 -/48 /49  440/67

10-11 13-14 -/48 /51  193/62 531/85 463/90 174/65 —/49 /50  483/67
11-12 12-13 -/48  —/51  37/57 442/74 523/90 302/71 -yS1 /51  520/67

Mpumenaunns | OpueHTauuu, ykasanueie B CKOOKaX, OTHOCATCH K IOWKHBIM IIMPOTAM
2 Tlepea 4epToil yKajaHO KOAHYECTBO TEIUIOTHl NPAMOH paJMaLMH, 3a 4ePTOH — paccesHHOMH
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TABJIUUA 24. TEIUNIOTEXHUYECKHE XAPAKTEPUCTUKH 3ATIOJTHEHWA CBETOBBIX ITPOEMOB

3anonHeHue npoema

OCTEKJIEHHE

COJTHUE3ALUMTHBIC YC TpOﬂCT Ba

[IpuBenenusii
ko dunHeHT
NOIJIOMIEHH A
coNHeqHOH
PpaiMalnn, Py

Koapduument
OTHOCHUTEJABHOT O
[OPOHUKAHUA
COJIHeYHON paiu-
ann K,

Conpotus-
JIeHHe Terio-
nepenavye,
m? °C/Br,
Ry

OMHAPHOE CO CTEKIOM
JMUCTOBBIM ~ OKOHHBIM
WIH BUTPHHHBIM (TIOJTH-
POBAHHBIM WIIH HEeNoJu-
pPOBAHHBIM) TOJIMHOI
2,5-12 MM

Be3 COMHUE3ALMTHBIX YCT-
poficTB  MpH  TOJLIMHE
CTeKJ1a, MM:
2,5-3,5
4-6
8-12
BHyTpeHHHe XaTIO3H;
CBETIIBIE
CpE/IHHE MO OKpacke
TeMHbIe
BuyTpenHHe 1UTOPEI U3
TOHKOW TKaHH:
CBET/TBIE
cpenHue MO OKpacke
TeMHbBIE
To ke, u3 Gemoi crexno-
TKaHH
To xe, cBopauMBarOIHeCcs
M3 MIOTHOTO HEMPO3PauHo-
ro MarTepHamna:
CBeT/IbIe
TEMHBIE

HapyxHple kado3d  npu
PACIOJIOKEHHH IUTACTHH K
CTeKIy:
noa yriom 45°
TfIepreH MKy TSpHO
Mapku3sa, 3akpbiTas ¢ 0o-
KOB
Mapkn3a, oTkpbitas ¢ 6o-
KOB:
Cpe/IHAsA N0 OKpacKe
TEMHaA

Hapyxusie JlepeBsHHple
CTABHU-XAIIO3H C MIaCTH-
HAMH TOJINHUHOH
10-20 mm:

cBeT/IbIE

TEMHBIE

Hapyxusie mropsl (cBopa-
YHBAOLIHKECA) U3 JIepEBAH-
HBIX peex:
CpeflHHME 10 OKpacke
TEMHbIe

0,17

ooe
=

0,2

0,17
0,17

0,17

0,2
0,17

0,15
0,22

0,35

0,17 0.1

0,22 0,1

0,22 0,6

JIpoiiHOe €O CTEKIOM
JIMCTOBBIM ~ OKOHHBIM
WM BHTPHHHBIM TOJ-
mHHOM 2,5-6 MM

be3 conmnes’amMIHbIX yC-
TPOMHCTB MPH TOJIMHE
CTEKJ1a, MM:
2,5-3,5
4-6
BuyTpennue xamosu:
CBETJIbIC
CpeiHHE MO OKpackKe
TeMHble

0,25
} 0,34 0.4

1
0,38 1,
2

39
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IHpodoancenue mabia, 2.4.

3anoanenne mpoema Koapduunent ConpoTus- TIpuBeJeHHRIH
OTHOCHTENLHOTO JIeHHE Temno-  kod(duument
NPOHUKAHUA nepeaaue, NOTTOLLeHHS]
RexRNRERe SRTIESANETRE: YETPOilres co:uli):moﬁ pagu- MZI'JO C/Br, COJIHEYHON
auud K, Ry paguanAyg py
JBoliHOE CO CTEeKIOM BHYTpeHHHE IITOpPHLI K3
JTHCTOBBIM OKOHHBIM TOHKOH TKaHH;
HJIA BETPHHHBIM TOJI- CBETJIBIC 0,54 0,4
MHOH 2,5-6 MM CDE/IHHE 110 OKpacke 0,59 0,34 1,3
TeMHBIC 0,64 1,7
To xe, u3 miIoTHOro He-
Npo3pavHOro MaTepHalla:
CBETIIRIC 0,25} 0.34 0,4
TeMHbIe 0,6 ’ 1,3
Kanrosn Mexay cTexnamu:
CBET/bIe 0,33} 0.47 1,2
TEMHBIE 0,36 * 1,7
To xe, ¥ BeHTHIMpyeMOe 0,12 0,17 1,45
MEXCTEKOJIBHOE MPOCTPaH-
CTBO
ITopel MexkAy CTekaamu:
CBETIbIE 0,54 1,2
TEMHbBIE 0,56 0,38 1.7
H3 TUTOTHOTO HeNpo- 0,25 -
3PAYHOTO MaTepualla
Hapyxnble xalo3u npu 0,13 0,38 0,45
PACMOJIOKEHUN TMNACTHH K
CTEKJy MoA yriom 45°
To xe, MepHEHANKYIAPHO! ,
Cpe/IHHE 10 OKpacke ,19
TEMHbBIC 0,]3} 0,38 0,45
Mapku3sa, oTkpweiTas ¢ 6o-
KOB:
cpe/iHAs N0 OKpacke 0,17
TeMHas 0,21} L 0.1
bBe3 conHue3anmMTHBIX YCT-
POICTB MPU TONIIMHE CTeK-
na, MM:
Tpoiinoe co cTekIoM 2,5-3.5 0,83 0.52 0,4
JMCTOBBIM OKOHHBIM 4-6 0,69 » 0,7
WM BUTPHHHBIM TOM-
UHMHOH 2,56 MM BuyTpenHHe Xamo3u:
CBETIIBIC 0,48 1,2
Cpe/lHHe MO OKpacke 0,56-0,52 0,58 1,6
TEMHbIE 0,64-0,57
Kamosu Mexay BHYTpeH- 0,38 0,58 1,7
HHM M CPEIHUM CTEKJIOM
HKanto3u Mex 1y CpeiHuM H 0,24 0,58 1,7
HApYXHBIM CTEKIOM
Hapyxubie %ano3u 0,12 0,53 0,45
Mapxkusa, oTkpeitas ¢ 6o-
KOB:

Cpe/nsis 10 OKpAacKe 0,15} 0.52 0.1

TemHas 0,18
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Ilpodoancenue maba. 2.4.

3anonnenne npoema KoapduunenT Conportus- IMpuesennsiii
OTHOCHTEJILHOTO  JeHHe Tenno-  kodbduument
OCTEKJIeHHe CONHUE3AMMTHEIE YCTPOfiCTBA [IPOHHKAHHS nepenate, DOTNGmeHHS
conueynoil pagn-  m?-°C/Br, COJTHEYHOH
aunn K, Ry panHaiMH py
Biioku creknsHHbIE MyCTO-
Tensie GecrBeTHBIE TO
FOCT 9272-81*  paime-
pom, MM:
194 x 194 x 98 0,65*
0’4 * ¥k
0’6 %k ok
244 x 244 x 98 0:7* 0,43 0,38
0,43**
0,65%**
294 x 294 x 98 0,75*
0,46**
0,69***
ITpojuisHoe crexno:
KTII-250 0,75*
0,52%* 0,34 0,28
0,65 %**
ITI-250 » nBa psana 0,7*
0,48** 0,26 0,4
0,6***
ITI-250 B oauH psax 0,84 *
0,58 ** 0,16 0,25
0,73 %%+

NprMeuanna: 1. Yka3anspie B Taboune 3RaYeHHA CONPOTHBIECHHA TelUlonNepenade MUisl 3alONHEHHA CBETOBLIX
NpOCMOB, COAEPXALUMX XaTH3H, INTOPLI H ApYTHe COJIHLEe3alIuTHERIe yc:!poﬁcma, ClleyeT IpHHHMATEL B pacyeT TOJLKO
IS ONpeneieHHs TeMIONOCTYIIeHMA B TEIUIBIH MepHon roja.

2. Onmoii 3Be3foukoil ormedeHo 3HaveEwe K, . Mif CBeTOBOTO Npoema Jo0ofl opHenTaumd, obiydaeMoro
B pacueTHBIl Hac nNpaMol comHewHOW paaHauMed; NByMA 3Be3fovuKaMH —3Hawvenwe K, 118 HeobiaywaeMoro
B pacyeTHBIH yac NpsmMoli CofHEYHOM pajuauMeli CBeTOBOro mpoema ¢ opueHTaumeii Ha C, “83, 3, 103, 10, a tpems
3BE3I0YKAMH — ¢ opHenTanmeit Ha CB, B, HOB.

3. Ipu npuMeHeHHN CrenHaldbHLIX cTekon koadpumment K, cheayer npuamMath no pacyery (cM. Hanpumep,
PekOMEHZANMH N0 MPOEKTHPOBAHHIO CBETOMPO3paiHBIX OTpaxieHuii obIecTBeHHBIX 30aHMI MaccoBOTO CTpPOH-
Tenwera / IHUWU3I yyebueix 3gannii.— M.: Crpoitnigar, 1989).

TABIHUUA 2.5.COITPOTUBJIEHHE
TEIUIONEPEJAYE 3ANIOJTHEHUA CBETOBBIX

TIPOEMOB M KOD®OUIMEHT r, Bpcdviesictsiie. b, &5,

3anosHenne Conpo- Koadpuunert 3anonnenne Conpo-  Kosthduouent
CBETOBOTO npoeMa THBJIEHHE T2 CBCTOBOI'O IIpoeMa THBJieHHE 12
Tenio- TeIno-
nepeanate, nepenaye,
m?-°C/BT Mm% °C/Bt
OauHapHoe ocTekneHne 0,18 0,75 To xe, B Metajumyeckux 0,31 0,90
B NEPEBSHHLIX Teperie- 0.80 0.85
Tax ? :
To xe, B Meranmuueckux 0,15 0,75 (0,90) HBoiinoe ocrteknende B (0,42 0,60
= an JEPEBSHHBIX pa3/ie/bHBIX ==
0,50 nieperieTax 0,65
JipoitHoe ocTexknenuwe B 0,39 0,70 To xe, B MeTajutHueckux (0,34 0,60 (0,80)
NEPEBSHHBIX  CTIapeHHBIX 075 080

! nepenuierax
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Hpodoancenue maba. 2.5.

3anonaenue Conpo- Koapduusuent
CBETOBOTO TpOEMa THBJICHHE .
Ter1o-
nepenase,
MI;?E"C,BT
JlBoiiHOE OCTEeKJICHHE 0,31 0,60 (0,80)
BHTPUH B METAJTHYECKHX 080
pasjenbHBIX Mepenierax 2
Tpoiinoe octexnense B 0,55 —
NEPCBAHHBIX TepermeTax 0.50
(cnapeHHBIH W OnMHAp- ’
HbIi)
To xe, B metamuindeckux 0,46
0,70

Biiokn creknsHubie myc- 0,31 0,90
TOTEJbIC Pa3MePoOM
194 x 194 x 98 npu mu-
pHHE WIBOB 60 MM
To xe, pasmepoM 0,33 0,90
244 x 244 x 98
IMpodunsHoe crekno 0,16 0,90
LIBEJIEPHOTO CEYeHUs
To xe, kopoGuatoro ce- 0,31 0,90
YeHHs
OpraHuyeckoe CTeK0:

OJIMHAPHOE 0,19 0,90

ABOMHOE 0,36 0,90

TpOiHOE 0,52 0,90
Asyxcnoiiusie crexnomna- 0,36 -
KeThl B JlepeBAHHBIX Nepe- 0.80
mierax ’
To xe, B Mertanmnueckux 0,31 —

0,90

JAsyxcnoiinele crexyona- 0,53 —_
KeTHl H OIMHAPHOE OCTEeK- 0.75

JICHHE B pa3iejIbHbIX Jig-
PeBAHHBIX TIEpernmeTax

Mpumeuanne. Han yeproit ykazaHu panHBEe A0S
nepersieTos OKoH H (oHaped NPOMLILJICHHBIX 34aHMH,
noa 4eproi— AN OKOH XHJILIX, ODIIECTBEeHHLIX M BCHO-
MOraTebHBIX 31aHHUH; B ckODKax MpHBeneHbl 3HAYSHUNA T,
0K TAYXHX NeperieTos.

JUTS TOPH3OHTAIBHOTO 3aTIONHEHHA CBETOBBIX 11PO-
eMoB (cM. puc. 2.3)

L_ctgh-sind,,— a)
K.m:.r ={1- . :
( H )

L ctgh- Acy—
x(l— Jctg c;s c)' 2.21)

rae L,, L, -pa3Mep ropH3OHTanbHbIX H BEPTH-
KalbHBIX BBHICTYNAOUIHX 3JEMEHTOB 3aTEHEHHS
(OTKOCHI, CTallMOHAapHBIE eMeHTHl dacana), M;
@, ¢~ PaccTOAHHA OT TOPUIOHTATILHOrO W BepTH-

KaJIbHOI O 2/1EMEHTOB 3aTEHEHHs /10 0TKOCA CBETO-
npoema, M; H, B-BBICOTa M IIMPUHA CBETONpPOE-
Ma, M; A, ,— COJIHEYHEIH a3UMYT OCTeKNeHus (N4
BEPTHKAIBHBIX 3aTCHMIOIUMX YCTPOHCTB), T.e€.
yron, rpaj, Mexay TOPH3OHTAJbLHOH NpoeKIHeH
COJTHEYHOTO JIyMa M TOPH3OHTAaNbHOH TpoeKimeit
HOpMajH K paccMaTPHBaeMOll NIIOCKOCTH OCTEK-
aewns (cM. puc. 2.1 u 2.3, Tabn. 2.6-2.8); p—yroa
(JUTA FOPHM3OHTA/ILHBIX 3aTEHAIONIMX YCTPOWCTB),
rpaj, MeXIy BepTHKAJNbHOH IUIOCKOCTBEO OCTEK-
JICHAS W MPOEKUHEeH COMHEYHOTo 1y4a Ha BEPTH-
KATbHYK MNOCKOCTE, HEPNEHAUKYJISAPHYIO pac-
CMaTpUBAEMOM  TUIOCKOCTH  OCTEeKIeHHWs (oM.
puc. 2.1):

(2.22)

P’ -yron, rpaz, OTKNOHEHHA IUIOCKOCTH OCTEKJIEHHMA OT
BEPTHKANbHOH ILUIOCKOCTH (cM. pmc. 2.2); 4 -BhiCOTa
CTOSHHMA CONHUA, rpax (cM. tadmn. 2.6).

B = arctg(ctgh-cos 4. ,);

3HaueHHss TPUrOHOMETpHYEecKMX  (yHKLMH
B QopMyiax MOXHO ONpele/uTh MNOJb3YACH
puc. 2.4.

Koadduuuent obnyuenus K, 3aBHCALIMIA
OT YTJIOB

T

Ly u B, = arct L
+¢ b gH’+a

= arct
Y1 g B

(puc. 2.5), pasen mpousseacHuio koxdhuunenron
obGnyueHuss Ky, ¥ Ky, , COOTBETCTBEHHO JUIA
rOPH3OHTANIBHOM M BEpTHKAIBbHOM COMHLE3ALIUT-
HOW KOHCTpyKIuH (pHC. 2.6).

TABJIMLUA 2.6. COJHEYHBIA ASUMVT
OCTEKJIEHHA 4,_, B 3ABUCUMOCTH
OT OPHEHTALIMHA 3ANOJIHEHMA CBETOBOI'O

MMPOEMA
OpHenTanus 3anoTHenns A, A,
rpan
C —  180— 4,
CB, C3 >135 A_—135
<135 1354,
B (no nonynus) >90 A.-90
3 (mocne moaynus) <90 90— 4,
HOB:
10 TOayJHSA >45 A —45
<45 45— 4,
nocnie MoayIHS — A+ 45
103:
0 TIONYJIHA - A, + 45
nocile moaynHs >45 A, —45
<45 45— A,
O — A,
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TABJHUIA 27. BBICOTA h, TPAJl, U A3UMYT COJIHIIA A,, TPAJ, HA PA3JIMYHBIX HUPOTAX
B MIOJIE (JU151 CEBEPHOW IWHAPOTHI) M B SIHBAPE (/151 FOXXHOW WHPOTHI)

HcTuHHOE conHedHOE

3uavenus h 1 A, Ha reorpaduyeckoil WHpOTE, Tpag

BpeMs, 4
12 16 20 24 28 32
10 mocne h A, h A, h A, h A, h A h A, h A, h A, h A,
nonayaHs noayansa
6-7 17-18 7 111 9 100 10 109 11 109 13 108 14 107 15 106 16 105 17 104
7-8 16-17 21 112 23 110 24 108 25 107 26 105 27 103 28 101 29 99 29 97
8-9 15-16 35 115 37 113 38 109 39 106 40 103 41 100 42 96 42 93 42 89
9-10 14-15 48/ 122 50 118 52 113 53 108 54 102 55 97 55 91 55 85 55 79
10-11 13-14 60 136 62 130 65 124 67 115 68 105 69 94 69 83 68 73 67 63
11-12 12-13 68 163 71 159 75 156 78 151 B1 144 84 137 81 39 78 32 75 27
12 (nonneus) 70 180 74 180 78 180 82 180 86 180 89 180 8 0 82 0 78 0

Ipumeyanme. AMMYT CONHLA OTCYNTHIBAETCA OT FOKHOTO HAMPABJIEHHA B NIEPBOH NOJOBHHE JHA (10 MOJYIHR)
OPOTHB 4acOBOM CTPE/IKH, BO BTOPOH NOMOBHHE AHA (110C/e NOAYAHA) 10 4aCOBOM CTpeke.

TABJIHIA 28. BbICOTA A, FTPAJ, U ABUMYT COJIHUA A, 'PAIl, HA PA3JIMYHbBIX IHUPOTAX B
HIOJIE

HcTunnoe conneunoe 3navenns h u A_ ma reorpadmueckoil mmupote, rpas, . 1.

BpeMS,Y
36 40 4 48 52 56 60 64 68
a0 nocye h A, h A, h A, h A, h A, h A, h A, h A, h A
TMONYAHA — MONYIHS
2-3 21-22 — = = - - - - - — - — — — — — — 4145
3-4 202 — — — — - — — — — — — ] 130 3 131 6 13]
4-5 9920 - - — — — — — -—— 3119 5 120 7 120 9 119 10 118
5-6 18-19 6 111 8 111 9 111 10 110 12 109 13 108 14 107 15 106 16 104
6-7 17-18 18 104 19 104 19 100 20 99 21 97 21 95 21 94 21 92 21 091
7-8 16-17 30 94 29 93 29 90 30 87 30 85 29 82 28 B8l 27 79 27 77
8-9 15-16 42 86 41 82 40 78 40 76 38 72 37 69 36 67 34 64 32 6l
9-10 14-15 54 75 52 69 50 65 49 60 47 56 45 53 43 50 40 49 37 45
10-11 13-14 65 56 62 49 59 45 56 40 54 36 51 33 48 31 44 29 40 28
11-12 12-13 73 24 69 20 65 18 61 16 58 13 54 12 50 11 46 10 42 9
12 (monnens) 74 070 066 062 0 58 0 54 0 50 0 46 0 42 0
Npumeuyanue. To xe, yto B k Tabn. 2.7.

YcnoBHas TeMIrepaTypa HapyXHOH Ccpeab
TpY BEPTHKAILHOM 3aNOMHEHWHM CBETOBBIX MpO-
eMOB

SaKmlc.a + D Koea
Ly.yen = Ly, cp + 055‘4:" BZ + __'___B_f_é“p"rz;
(2.23)

NpH HAKJIOHHOM 34MNOJIHEHUH CBETOBBLIX NMPOEMOB

NPy TOPHU3OHTAJBHOM 3aMOJHCHHH CBETOBLIX MPO-
EMOB

S Kuue.r + D Koo
tu.yen = bu.cp + 0!5'4!“ Bz + _"-;ru—ipllth

(2.25)

TLE I, o~ CPEAHAS TeMmepaTypa HAapyXHOIO BO3ayXa
nHauGoaee KapKoro Mecsua i BeHTHIANuH (obecme-
yepHocTeie 0,5) 1 naubonee Xapkux CYTOK AN KOH-
AMUMOHHPOBAHKA Bo3ayxa (obecneuennocThio 0,9-0,95),

t e g 0,54 + NpHAMMAaeMas COOTBETCTBeHHO no TabaMue M npuin. 8

e wep ¥ n B CHull 2.01.01-82; A, -cyTouHas AMILIHTYa TemIepa-

§,K e wctgBletg (B + B’) DK . TYpel HAPYXKHOTO BO3AyXd, NpUHHMaeMas MO NpPHI. 2

5 = + Putz; CHuIT 2.01.01-82 paBHO#i cpegHeil AN BEHTHIALMH
H H

(2.24)

(obecneyennocThio 0,5) M MakcHManbHOH IS KOHIH-
MOHHPOBAHHA Bo3ayxa (00ecne4eHHOCTLIO OKOJO eIM-
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Puc. 2.4. K onpeaesieHuio 3Ha4eHHH TPHTOHOMETPHYECKHX
tyakumii 1 yrioa B = arctg (ctg L-cos 4_,)

a) 7)

Lr Lr,
ﬁ’\'—* ﬁh‘_‘*
WA 6’) ¢ B
S '//A éé 7

§
.
N

Puc. 2.5. K onpenenesnto koapdunuerTos obayueHns
K6« ¥ K, , PaCCeAHHON palHaumeH 3ano//HEHASA CBETO-
BOTO TipoeMa
@—-TOPH3OHTAJIbBHAA CONHLE3AMHTHAY KOHCTPYKUMA, 5*1"0]}1!308-
TanbHp# OTKOC OKHA; 6 - BepTHKATBHAN CONHIIE3aUINTHAA KOHCT-
PYKUHA, 72— BCpTHKaJ'IBHHﬁ OTKOC OKHA

j KosnriKoin
a8 \\
¢l \ \ 2
06 \\‘;\___
a4 1 \L\\
42
7

§ 15 25 35 454p.eped

HHLBL); B,—KoddpHumenT, YYHTHIBAIOIUMI rapMOHHYeC-
KOE H3MEHeHHE TEMITEPATYPh! HAPYKHOTO Bo3ayxa (raba.
2.9); 8, D — koM4ecTBO TENIOTH COOTBETCTBEHHO NPAMOM
H paccesHHOW pagHauMM, TocTynaromwel B Kakmeii | u
pacyeTHBIX CYTOK Ha BEPTHKAIBHYIO (MHAEKC «B») MM
rOpH3OHTANBHYIO (MHOEKC «M») NOBEPXHOCTE (Tabm. 2.10);
Py —TIpHBEIeHHBI KO3(P(HINEHT NOTJIOEHHS COTHEYHOM
paguMalMH 3AMOJHEHMEM CBETOBBIX NpoeMoB (cM. Tabi.
2.4); o, - k03pdHIHEHT TerwooTaa4¥ HapYXKHOl TNOBepX-
HocTH orpaxzenns, Br/(m?:°C), 3aBucsweii oT CKOpOCTH
BeTpa:
15 BepTHKANLHBIX NOBepXHOCTel

at =58+ 11,6 /; (2.26)
OIS TOPH30HTAJIBHBIX l'l()BCpKHOCTEﬂ
as = 8,7 + 2,6 /. (2.27)

IMpumep 2.1. OnpenedTh XOIHYECTBO TEIIO-
Thl, MOCTyMafollell B MOMelleHHe Yepe3 3anoiHe-
HHUE CBETOBOTO MPOEMA OT COJHEYHOH pajHaIlMu
H BCIEJCTBHE TEIUIONEPENAYH, €C/IH HIBECTHO, YTO
3janue pacrnonoexedo B Mockee (56° c¢.mi.). Bep-
THKAJIHOE 3aMOJIHEHHE CBETOBOTO NMpPOEMa OpHEH-
tHpoBano Ha HOB, mepenneT JepeBAHHBIH CapeH-
HBI, OCTEKJIEHHe ABOIHOE C OOBIMHBIMU CTEKNIAMH
TosuHOR 4 MM.  JIpyrHe HCXONHple JaHHBIE:
tacp = 23,7°C; A, = 10,4% v=1M/c; H=18 m;
B=2wm; L =03m L =03M a=0; ¢c=0;
F=36m% of=174Br/(mM°C); Kou=08;
Keon =095, 1,=075 p,=04 R;=039
M%-°C/BT; 1, = 22°C.

[TocnenoBaTeIbHOCTE M Pe3yIbTaThl pacyeTa
npuBeieHbl B Tabu. 2.11.

—
Puc. 2.6. 3asucumocth  ko3dduumenTop  obnyyenus
Kygsr U Koo OT yrnoB B, ¥ y, (no puc. 2.5) npu
3aTEHEHHH CBETOBOTO NPOEMa FOPH3OHTaNLHOH / 1 Bep-
TMKANBLHON 2 CONHUE3AIMTHOH KOHCTPYKIHEH (0TKOCOM)
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TABJIUUOA 29. 3HAYEHHUA KOSOOHULUMEHTA B, B 3ABUCUMOCTH
OT TIEPMOJA 3ATIA3IIBIBAHUSA ¢ TEIJIONOCTYIINIEHUNA
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TABJIMHA 2.10. KOJJMHYECTBO TEfUIOTbI COJTHEYHOR PAAMALIMY, [MOCTYIAIOIMENR
HA BEPTUKAJIbHYHO H TOPH30HTAIBHYIO MNOBEPXHOCTH B HKJIE (Ji/15 CEBEPHOH IWHPOTbI) H
B AHBAPE (JU18 1OXHOM WHPOTH! MPH BE3OBJIAYHOM HEBE

Feorpa- Mcrunnoe cos- Komuyecrso temwtorst, Br/M?, nocrynalomeit Ha nosepxnocts
uye-  HewHOT BpeMs, 4
CKAR [H- ————ee BEPTHEAIBHYIO C OPHCHTANMEH J0 MOJyaHA TOPH3IOH-

pora, o no- nocje TAILHYIO
rpai  ayims moayars C(I0) CB(IOB) B  IOB(CB) I0(C) 103(C3) 3 C3(103)

nocie noJyaHs
C(K0) C3(K03) 3 H03(C3) HKO(C) HB(CB) B CB(HOB)

6-7 17-18 105/42 258/35 264/49 112/52 /28 -/21 -/21 ~f21 84/17

7-8 16-17 244/84 48R/107 462/144 198/140 —/98 ~/63 /56  -/63  451/116
8-9 15-16 290/84 507/126 517/160 198/167 /132 /88 —/81 -/76  451/116
9-10  14-15 312/84 558/119 479/147 105/160 ~/132 /98  -/91 /93 628/140
10-11 1314 317/81 430/105 317/128 7/143  -/133  -/108 /98 28/96  754/143
1112 12-13  321/77 2917100 119/116 ~/133 /126 -/105 154/96 154/96 826/148

6-7  17-18 11549 293/42 281/63 128/62 /&2 /23 21 /24  105/26
7-8  16-17 227/87 505/112 473/149 209/144 /101 -/65  —/5T /64  279/75
4 8-9  15-16 259/90 S575/128 516/160 220/167 —/130 /88 /&1 /72 465/116
9-10  14-15 270/90 530/119 472/148 150/157 /130 -/98  -/91  -/92  657/140
10-11 13-14 272/86 3917103 314/128 21/140 /130 /107 /98  10/95 783/143
H-12 12-13 268/79 254/100 117/116 /130 /130 /123 —/105 112/95 842/148

-6 18-19 7/I ~ 14 - . - . -
-7 17-18 126/56 324/49 307/70 137/71 /49 26 /24  -/28  119/32
8 16-17 209/91 510/116 485/154 223/149 /105 /66 /58 /66  300/84
-9 15-16 231-95 564/130 516/162 241/169 —/128 -/87  —/81 /71  489/122
~10  14-15 226/93 50I/119 465/149 185/155 /128 /96  -/91 -1  672/140
~fL 13-14 417/86 355/102 311/128 45/136 /128 /106 /94 /94  802/143
S1212-13 219/79 211/99 116/116 —/129 /128 /121  70/94 70/94 856/149

5-6 18-19 12/5  35/3  23/6 10/2 /5 -1 - - 9
6-7 17-18 130/65 345/56 326/81 145/80 /58 /28 /31 -{31 137/38
8
9

7- 16-17 198/94 523/121 492/158 236/154 /106 —/67 /63 ~/69 314/90
12 8- 15-16 198/96 555/133 516/163 263/169 -/126 /86 ~/83 ~[17 508/126
9-10  14-15 179/95 471/119 463/151 220/151 /126 -/95 /91 -/90  691/143
1011 13-14 160/88 326/101 307/128 87/131 -/127 /105 -/96 /93 814/145
11-12 12-13 151/84 174/98 1i6/116 —/128 /127 -/119 /105 35/98 865/149
5-6 18-19 22/8  42/7 45/10 2177 -7 ~/2 -2 —1 14/2
6-7 17-18  136/70 369/63 345/91 155/81 -/58 -/30  -/35 /35 154/47
7-8 1617 185/98 518/124 500/162 249/156 /108 /68 ~/66 -/69  333/97
16 8-9 15-16 162/99 3536/135 516/163 285/169 -/124 /86  -/83 -/78 523/129
9-10  14-15 131/98 438/117 459/15]1 256/148 —/124 /94 /91 -/88 706/143
1011 13-14 108/91 291/100 304/127 126/128 /125 /104 -/B5  —/92  829/145
11-12 1213 90/87 140/96 115/115 14/126 /125 /116 /105 21/92 872/15]
5-6 18-19 31/13  70/10 58/15 28/13  -/10 /5 -f5 /5 23/7
6-7 17-18  137/74 391/70 363/102 163/32 -/62 -/33 -/37 /38 170/51
7-8 16-17 167/100 516/128 507/166 262/158 /109 /70 -/67 /71 347/102
20 8-9 15-16 126/101 520/138 515/166 307/170 /122 /85 /84 {18 531/129
9-10  14-15 8I/100 405/117 456/151 291/144 —/122 /93 /90 ~{87 729/143
10-11  13-14 47/93  524/100 302/127 167/125 /122 —/102 -/95  -/91 835/145
11-12 12-13 28/91 98/95 114/115 42/122 /122 /113 /105 /91 877/151
5-6 18-19 41/18 105/14 70/23 33/17 -/14 -/ ~/9 -7 37/9
6-7 17-18 237/80 409/78 389/112 172/84 -/65 -/35 -f42  -/42 179/56
7-8 16-17 148/101 516/133 515/170 276/160 /110 /72 /10 /72 358/102
24 8-9 15-16 88/105 498/142 515/169 329/171 -/118 -/85. /85 /19 533/129

9-10 14-15 31/101 370/117 454/154 323/140 /118 /93 /88 /86  723/143
10-11 13-14 /95  213/99 300/126 213/122 14/119 -/100 /94 /89  836/146
11-12 12-13 /94 59/94 112/115 79/119 35/119 /109 /05 -/98  878/151
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Hpodoasncenue maba. 2.10

lcorpa- HcerhHHOE con- Konnuecrso Temnorsl, Br/m?, nocrynaromeif Ha noBepxnocts
¢uue-  mHewnoe Bpems, ¥

A T e v e BEPTHKANLHYIO C OPHEHTAUMER 10 MOoayaHs rOpPH30H-
pora, 0o mo- mocae TALHYIO

rpan  ayaMs wnoayams C(10) CB(IOB) B HOB(CB) O(C) HO3(CH 3 C3(03

nocCiae noayaHsa

C(10) C3(H03) 3 H03(C3) 10(C) HOB(CB) B CB(10B)

5-6 18-19 5§3/23  119/19 91/31 41/22 -/16 -14 /10 /13 46/15

6-7 17-18 137/86 430/86 398/122 180/92 -/65 /37 /44 -/47  279/64
T--g 16-17 119/104 516/137 520/174 288/164 -/109 /73 —{12 -/74 358/105
8

28 ~ 15-16 49/105 465/143 515/174 351/172 -/116 /85 /86 /80 533/130
9-10  14-15 /102 337/116 451/154 345/137 2/116  -/93 ~/87 -/85 723/143
10-11  13-14 -/97 174/98 297/126 256/121 52/116 -/99 /93 -/88 835/145
11-12 12-13 93 32/93  110/114 129/116 98/116 14/107 -/105 /88 878/151
5-6 18-19 70:29 151/23 112/41 56/27 -/19 17 /10 /19 46/23
6-7 17-18  132/91 440/94 415/137 190/100 -/66 /40 /44 -/55 170/70
32 7-8 1617 84/107 505/142 327/177 300/169 -/109 /76  -/72 —/76 345/105
890 15-16 7/105  436/145 515/174 371/173 10/114 /84 -/86 -/80 522/130
9-10  14-15 /102  300/115 450/150 364/135 66/114 /92 /87 —/84  688/143
1011 13-14 -/93 143/97 293/126 278/119 135;’114 -/98 ~{93 ~/87 802/145
11-12 12-13 /93 /92 108/114 165/114 157/114 35/105 -/105 /87 787/151
5-6 18-19  79/32  183/28 151/45 60/31 /21 {21 =17 /23 48/35
6-7 17-18 128/93 454/102 442/147 212/108 /70 ~/42 ~/47 -/63 164/77
36 7-8 16-17 58/107 188/146 535/177 314/172 -/107 /77 12 17 334/105
8-9 15-16 —/99  393/147 515/174 315/174 28/109 —/84 -/85 —/81 5217133
9-10  14-15 /93 265/114 440/147 384/133 119/111 -/91 ~/86 -/82  654/143
10-11 13-14 -/91 98/97  286/120 308/116 188/112 ~/96 /91 /94 770/149
11-12 12-13 -/91 -f91 105/108 200/112 217/112 80/104 -/98 ~/87 849/151
5-6 18-19 105/43 193/63 243/63 66/46 /27 27T /28 -{29 56/42
6-7 17-18  104/95 398/130 476/151 225/116 ~/72 /56 /59 ~/63 168/84
40 7-8 16-17 52/106 428/154 561/179 364/148 —95 /76 /73 =17 338/105
8-9 15-16 /96 335/140 542/164 425/146 60/106 /81 -/81 —/81 509/119
9-10  14-15 /86 200/108 442/134 417/129 tSO,’lOG ~/85 -/84 -/84  635/126
10-11 13-14 -/82 55/96  276/110 352/112 229/109 -/91 -/88 ~/87 743/135

11-12 12-13 /81 /91 101/99  254/104 257/110 119/98 101/99 -/87 788/140

5-6  18-19 125/52 252/72 332/79 95/53 /31 /30 /30 /31  77/49
6-7  17-18 99/94 419/133 514/151 256/116 /73 /59 /59 /60  181/84

44 §~8 16-17 20/104 4247149 527/177 395/148 796 /74 /13 —/74  349/102
9

9

1

15-16 ~/96 324/137 563/163 467/146 99/106 —/81 ~ /80 -/81 509/112
~-10  14-15 /86 170/108 452/135 460/136 199/110 —/85 /81 /84 621/126
0-11 13-14 /81 38/96  279/108 380/116 276/113 19/91 /81 —/86 718/131

1112 12-13 -/80 /91 105/98 297/107 314/114 150/104 -/83 -/87  761/133

4-5  19-20 458  T0/19 90/16 2/10 /T /6 /6 /8  16/13
5-6  18-19 141/60 191/81 371/88 125/62 /36 /35 /34  —/35  91/56
6-7  17-18 90/93 437/133 536/155 286/116 —/73 /58  —/59  —/59  209/84
48 7-8  16-17 /101 420/144 590/174 427/148 28/99 /74 -/12 /12 356/99
8-9  15-16 /94  305/134 565/164 497/151 137/110 —/81 /78 /80  499/112
9-10  14-15 /86  143/109 454/135 492/144 242/116 -/88 /79 /84  593/126
10-11 13-14 /81  22/96 279/110 429/127 327/118 41/94 /81 /8  685/129
11-12 12-13 —/80 /@1 10598 335/113 370/120 190/105 /87  -/87  733/133
4-5  19-20 100/17 108/32 160/29 5/20 -/10 /12 /13 /12 33721
5-6  18-19 155/73 342/93 442/99 154/71 -/43  -735 /39 /37 119/56
6-7  17-18 77/93  449/131 664/160 316/122 /80 /S8 /59 /59  223/84
52 7-8  16-17 -/96  418/143 607/174 457/149 58/102 /73  -/12 /12 364/100
8-9  15-16 /91  281/130 572/166 521/154 171/114 ~/85 /71 /19  495/112
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IIpodoaxcenue maba. 2.10

leorpa- Mcruinoe con-

¢QHue-  HeYHOe BpeMs,

Komuuecrso Tennotst, Br/m?, nocrynatoweii Ha noBepxHOCTh
Y]

CKas K- BEPTHKATBHYIO ¢ OPHEHTALMEH [0 MOMYIHs TOPH30H-
poTa, a0 1o~ nocie TATLHYIO
Pan ayans  noayaws  C(HO) CB(IOB) B OB(CB) HO(C) HO3(C3) 3 C3(103)

nocne [oIyaHs
C(l0) C3(103) 3 103(C3) HO(C) I0B(CB) B  CB(IOB)
9-10 14-15 -/BS 119/107 457/135 518/149 283/119 —/92 /77 —/81 586/119
10-11 13-14 /81 8/93 280/113 465/131 378/121 65/98 /81 ~/84 666/126
1-12 12-13 /80 —/87 105/98 373/116 424/123 230/105 -/87 —/85 719/133
4-5 19-20 136/26 187/44 258/36 23/27 /16 -7 /17 /16 62/27
5-6 18—-19 159/76 1391/95 482/101 184/77 —/46 -/37 —/41 —/41 140/56
6-7 17-18 64/90 460/125 594/156 346/121 -/78 —/56 —/58 —/59 237/77
56 7-8 16-17 —/87 414/133 621/165 488/142 83/101 —/72 —/65 ~/72 359/96
8-9 15-16 /83 260/119 579/155 551/145 207/114 /86 —/74 -/76 482/105
9-10 14-15 —/718 93/95 461/121 551/138 327/120 /92 /76 —/77 572/119
10-11 13-14 /77 —/84 283/102 502/124 428/122 91/98 —/79 —/78 650/122
11-12 12-13 -/74 ~/80 105/91 413/107 479/124 260/102 —/85 —/79 691/126
3-4 20-21 59/8 73/13  108/10 12/9 -1 —/5 /5 -/7 23/6
4-5 19-20 159/38 310/53 328/49 76/35 —/21 —/23 -/20 -/24 83/31
5-6 18-19 157/50 442/96 509/105 198/79 -/46 -/37 -/41 —/44 160/55
60 6-7 17-18 53/80 469/116 623/144 377/115 5/72 —-/53 —/54 -/58 251/77
7-8 16-17 /77 412/112 632/149 512/130 108/94 -/66 —-/62 —/67 359/87
8-9 15-16 -/73 236/104 586/134 579/133 250/109 /81 ~/87 /71 468/91
9-10 14-15 -/70 65/32  461/104 582/124 369/116 /88 —/69 -/72 544/105
10-11 1314 -/62 /73 285/88 534/113 481/122 128/93 /72 {72 615/105
11-12 12-13 —/67 -/73 105/81 448/101 534/123 295/96 -/76 /72 663/105
2-3 21-22 12/13 17977 17/5 — =10 - - - 15/7
3-4 20-21 110/23 163/29 166/27 58/16 —/28 -/3 —/14 -/16 57/21
4-5 19-20 174/52 395/67 363/66 140/46 —/49 —/26 -/27 -/30 105/41
5-6 18-19 160/71 490/101 535/115 267/84 9/71 -/38 —/42 —/48 174/56
64 6-7 17-18 37/74 473/112 635/141 430/115 136/93 /52 -/50 —/59 258/77
7-8 16-17 /71 395/112 655/143 541/129 279/106 /63 —/57 —/64 363/84
8-9 15-16 /69 221/99 597/129 622/129 412/114 —/78 —/63 -/67 468/84
9-10 14-15 -/66 41/78  463/101 624/123 518/121 2/86 —/63 —/67 523/98
10-11 13-14 -/65 -/70 285/84 570/112 582/121 169/92 —/66 —/69 588/92
11-12 12-13 /65 ~/70 106/77 483/100 340/94 /70 -/70 621/91
1-2 22-23 12/6 29/9 41/2 - /6 - - -/1 -
2-3 21-22  96/23  169/19 163/16 35/12 /10 /9 -/9 /12 48/21
3-4 20-21 163/37 320/43 297/39 105/24 -/17 -/19 -/21 —/23 97/42
4-5 19-20 186/60 465/79 436/85 174/58 -/31 —{30 —/31 -/35 233/50
68 5-6 18-19 166/71 541/106 572/129 314/90 -/51 ~/38 —/42 -/52 216/63.
6-7 17-18  20/73  483/112 663/143 456/120 14/73 /52 -/50 -/60 272/77
7-8 16-17 -/70 366/112 669/143 576/134 145/93 -/63 —/57 —/64 363/84
8-9 15-16 —/69 204/100 611/131 663/134 320/106 /79 —/63 -/66 461/84
9-10 14-15 —/67 29/77  480/101 669/123 465/115 23/87 /63 -/66 523/91
10-11 13-14 /65 /70 297/84 616/114 568/121 198/93 —/66 —/67 570/92
11-12 12-13 /64 /70 106/77 529/101 637/121 378/95 —/70 -/70 607/91

Mpumeuaune. To xe, yto n x Tabn. 2.3.
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TABJIMIA 2.11. PE3VIILTATBHI PACYETA KOJTMYECTBA TEIJIOTHI, NOCTYITAROIIEA
‘B MOMEIIEHWE YEPE3 3AIMTOJJHEHHME CBETOBOT'O ITPOEMA

IMapamerp YuciieHHble 3HAYCHHA NapamMerpoB B 4achl PacyeTHLIX Cy10K HcTouHHMK nonyveHus
cBenenui
8-9 9-10 10-11  11-12  12-13  13-14 14-15

g5, Br/m? 479 479 427 330 176 21 -

. Tabn. 2.3
g5, B1/™M 108 102 92 79 76 72 67
h, rpan 37 45 51 54 54 51 45 }

Ta6n. 2.7
A, rpan 69 53 33 12 12 33 53 ot
A, o TPAR 24 8 12 33 57 78 90 Tabn. 2.8
B, rpan 50 45 38 30 21 9 0 ®dopmyna (2.22)
S, Br/m? 551 551 502 413 260 91 - }
Ta6a. (2.10

D, Br/m? 145 138 124 107 102 98 92 a6 210)
B, —-0,02 0,12 0,38 0,6 0,8 0,92 1 Ta6n. 2.9
Kine. s 0,81 0,81 0,73 0,64 0,4 - - DPopmyana (2.19)
Gup» BT/M 294 291 239 172 85 44 38 ®dopmyna (2.15)
Ty 23 244 25,7 26,8 27,9 28,5 29,1 Popmyna (2.23)
Gu1, BT/™M? 37 43 40 35 30 24 24 Dopmyna (2.18)
Qup + Gu . Br/™M? 331 334 279 207 115 65 62 } © 514
0u. BT/M? 1191 1202 1004 745 414 234 223 SRy (1)

3. IMocTynieHne TenaoTHI 4Yepes
MACCHBHbIE HAPYXKHbIE OTpaNIAeHAN
(HapyxkHble CTeHbl, NOKPLITHS)

KonuuecTso TemnoTsl, mocTynmawmeil B no-
MEIlIEHHE 4epe3 HapPY)KHBIE CTEHBl HIIH MOKPHITHE
miowanso Fy,

Qi = (q1ep + Aq) Fy = Qe + Ag; (2.28)
Yepe3 HapyXHbIE CTEHBI

Perqer @, p
QIcp + AQI = Ker(tn,cp = _%‘ - t;) +_J x

H VC T

Per
x (0,5 A, By + ——‘*) (2.29)
o,

Yepe3 MOKpHITHE

pnotpq’c.p oxp
Grcp + AQI - Knotp tu.cp + ""_ar__' G rln +

a
4 nBIl %

Vnorp

A
X (0.5/1‘_ B, + B—Q'l—"c) (2.30)

H

€ §icp—CPEIHee 3@ CYTKH KOJMYECTBO MOCTYMaloLiei
Ternothl, BT/M?%; Ag,—M3MeHMOMAACA B TEYCHHE CYTOK
vacTh Tennonoctymienni, Br/m?; Ko, Kaop—Kko3bhdH-
UHEHTHl TeIUIoNepeNadl HapyXHON CTeHB M MOKPHITHA,

TABJMUA 2.12. CCEAHEE CYTOYHOE
KOJMYECTBO TEIJIOTHI CYMMAPHON
(TIPAAIMOW YU PACCESTHHOW) COJTHEUHOH
PAJIMALIMH, NOCTYITAIOIMEA HA
BEPTHMKAJIBHYIO ¥ TOPM30HTAJIbBHYIO

MOBEPXHOCTH
Teorpadu- Konuuectso TemwtoTsl, Br/M?, Ha
yeckas NOBEPXHOCTE
mUpoTa,
rpan C. I, BEPTHKANLHYIO C OpHeHTalued IOpH3OH-
TATBRYIO
C CB,(C3B,3 OB,
103
0 170 159 140 80 55 304
4 158 155 141 85 55 315
8 144 150 144 89 55 326
12 130 148 146 95 56 336
16 115 144 149 101 56 345
20 99 141 152 107 56 353
24 87 138 154 114 59 357
28 81 135 157 122 67 359
32 76 132 160 129 85 352
36 73 129 162 138 100 344
40 71 127 169 147 110 333
44 70 123 180 161 128 331
48 73 125 184 177 149 328
52 79 127 194 191 168 329
56 80 129 201 202 187 327
60 82 134 206 213 204 319
64 88 143 215 235 221 319
68 104 164 239 259 241 332
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B1/(M?°C); Pers Proxp— KOIDPHIMEHTEI MOTTOLIERKS COJI-
HEYHOM PaIMALME NOBEPXHOCTHIO CTCHH M MOKPBLITHA,
npuanmMaemeie no npun. 7 CHull I1-3-79**%; g8, 40—
CpelHHe CYTOYHBIE KOJMYECTBA TEILIOTH CYMMAPHOH
(npAaMo#i 1 paccesHHoM) cONHeYHOH paaManMH, NOCTY-
naroeil Ha NOBEPXHOCTH CTeHbLI M MOKPBITHA, BT/MZ,
nprHEMaemMble o Tabu. 2.12; Py—koadduunenT, yunThI-
BAIOLUMHA HANHYAE B KOHCTPYKUHH BO3OYLIHOH NpocaoikH
(npH OTCYTCTBHM Mpocioliku Py = 1, npu Haimiuu ce
Bn = 0.6); 11°* —TemnepaTypa BO3QyXa MOJ MOKPBITHEM
" nomeiesHs, °C; Ve, Viowp —IHAYEHHS 3aTYXaHHA KoneOa-
HHA TeMiepaTypsl HApYXHOTO BO3[yXa B KOHCTPYKIHH
CTeHBI K TIOKPLITHA; A, , A, —KONHIeCTBa TEILIOTH!, paB-
Hble PAIHOCTH CYMMAPHOH COJIMEYHOH paiaMalHH B Kax-
AbIA 4ac (C yYeToM MNepHoAa 3ana3/biBaHns Temrepa-
TYpHbIX koneOaHui) M cpemueli 3a CyTKH CyMMapHOH
conHeunoit paanaunu, Br/m>:
AQ, = (Sl + DI) ~ qops (2.31)
‘44, = (S, + Dr) ~ Qope (2.32)

KosdpuumeHTsl 3aTyXanus v ¥ nepHoa 3a-
Na3AbIBAHAA €, 9, ONpENeTAOTCH Mo (hopmyiam,
pasgena 11 4. I cnpaBounHka.

2.4. TEIUIOBOW PEXWM MOMEIEHHSA
B 3IAHMHU

A. EcTecTBeHHBIH pexkHM

PaccMoTpeHHE €CTECTBEHHOTO TEMIOBOTO pe-
KHMa NOMelieHHs, o0yCIOBIEHHOrO BIHAHHEM
BHELUHMX ¥ BHYTPEHHHX TeIUIOBBIX BO3AEHCTBHHM,
BEHTHJIAIMH H KOHCTPYKTHBHO-IIJAHHPOBOYHBIX
PelICHHt MO 3aluMTe MOMELIEHHS OT neperpesa
NpH TIPHHATBIX PACHETHBIX HAPYXHBIX YCIOBHAX,
TpeOyeT pellleHM# JBYX OCHOBHBIX 3afad.

TIpamMas 3agaua COCTOMT B pacueTe eCTecT-
BEHHOTO TEIUIOBOTO pekMMa IOMENIcHHs TIPH 3a-
nauHbIX yciaoBusx. IIpexnae Bcero JaosmkHa ObITh
oripeieeHa CPeAHsAs 33 CYTKH TeMmepartypa mo-

MeweHH A
ZQ':p + EQllc[:i + Ql'ﬂm.:p
Locp '

In.cp = tncp

2.33)
PacyeToM TemnoycTOHIHBOCTH nomeu(xennn
(c. v.] nmaHHOro CNpaBOYHHKA) MONKHBI OBITH
yCTAHOBJEHBl AMIUTHTYA CYTOYHOrO H3MEHEHHS
TEMIEPATYPEL A, H B HEKOTOPBIX CTy4asX BpeMs
HacTYIJIEHHS MaKCHMYMa TEMTIEPATYphl IOMellle-
Hua. Ecim B moMmelueHHe mMONarOT HEM3IMCHHOE
06heMHOE KOJTHYECTBO HApyXHOTO BO3ayxa Ly, TO
CPENHECYTOYHOE KOJMYECTBO SBHOW TEMNOTHI B
npurouyHoM Bozayxe Q,, M AMILTHTYIA €ro Hi-
MEHEHNA AQ-.» COCTaBAT:
Qup = LotPlu.cys  Ag, = LocpA; -0,5.
(2.34)

B aroM cnysae pacuer A, npuOGaHKeHHO

MOXHO BHIIONHHTE N0 Gopmyne
0,7 (AQ + Ag )\p

R .
" P orp i LOCp
e Ag —AMILIHTYAA HIMEHCHHA NMOCTYIUIEHHA TErUIOTh
B nomemende [om. dopmyny (2.2)]; P,,-nokajatens
TelIONOrIoWieHHA BCEX [MMOBepXHOCTed, 0OpaIleHHBIX
B oMelIeAne (cM. 4. | JaHHOTO CrpaBoOMHHKA); W — KO3(-
(HIMenT, JaBHCAIUMI OT OTHOLIEHHS aMIUTHTYA Ay /A,
M PajHMUbl BO BPEMEHH JOCTHXCHHA MAKCHMAINhHOTO
3uayenus @, H O, (puc. 2.7).

B Gonee ClOXKHOM Crydae MEPEeMEHHOTO pe-
JKUMa, HanpHMep MNepHOOHYECKOTo TpOBETpUBa-
HHSl HOYHBIM XOMOJHBIM BO3AYXoM, (), HMOJIKHO
paccMaTpHBaThCA KaK TPEPHIBUCTOE NMOCTYNEHHE
KOHBEKTHBHOH TeNIOTHL

Q. = Locpty,, (2.36)

rneuL'o H 1, ~CPe[HHE 3a MEPHOA NPOBETPHBaHAR 00beM-
HbIl pacx0A H TeMnepaTypa MpPMUTOMHOFO HAPYXHOTO
BO3/yXA.

A, . (2.35)

Ipu pemeHyn obpaTHo# 3axayuu, KoTopas
COCTOMT B OTIpEAC/JEHHH PACXOAa HapyKHOTO BO3-
AyXa HA BEHTHUIALMIO, HEOOXOOUMO HCXOAUTH U3
JABYX YCJIOBMH 3aJaHHOIO pacyYeTHOro pexuMa
NOMEUIEHHS Iy op H A, . O6beMHbIi pacxox Bo3my-
xa s obecnedyeHus 3anaHHON CpeHeH TemMnepa-
TYPH I cp

_ I"Qh:]:i + EQHcp # Qtnu.cp
CP (rn.cp - !n.:p) ’

ITocne 3aMeHBl B 3HAMEHATe/Ne BLIPAXEHHS
P (ty.cp — tn.cp) HA PA3HOCTH DHTANBIMIA BO3AyXa
Iy op = In.cp M YHETA TOMHBIX (ABHBIX ¥ CKPBITHIX)
TEXHOJIOFHYECKMX TeMIoBbIAeAeHHHA 0., DOpMy-
na (2.37) MoxeT ObITH MCMONMB3OBaHA JUIA OfNpe-
HdeneHus cpenHero 3a | cyT Bozayxoobmena no
TMOMHOH TeIJIoTe.

Pacxoa mso3nyxa L, MOXHO ONpejeHTh MO
3aflaHHOH AMIUIMTYAE KoneGaHus TemmepaTypbl
MIOMEICHHA 4, NOJB3YACH dbopmynoi

pnvp‘dx“ - OaTAQ"W
= 0'7'4'.."’ = A:ﬂfp ’

PacyetHsiif pacxon BO3nyXxa AoJKeH ObITh
paseH DosiblueMy W3 ABYX 3HadeHMil, ompeaeneH-
Hbix mo dopmynam (2.37) u (2.38).

Eci¥ KOHCTPYKTHBHO-TUIAHHPOBOYHBIMH pe-
IICHHAMH H BEHTHJIALMEH He yAaeTcH JOCTHTHYTh
B MOMEUICHHH TEMJIOBLIX YCIOBHM, OTBEMAIOLMX
3a7aHHBIM TpeHOBaHUAM, TO HeoOXoAMMO Iepe-
XOAUTB K CHCTEME PEryJHPYeMOro KOHAMLHOHH-
POBaHHA ¢ HCKYCCTBEHHBIM OXJaxaeHHeM. B casasu

L, (2.37)

(2.38)

0
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Puc. 2.7. Koadpdmunent y

C 9THM MCTOJ pacHcTa CCTECTBEHHOIO TEIUIOBOTO
PeXHMA TOMEHICHHA HYXKHO HCMNONBL3IOBATE Kak
cnocob onpenenacHns YCIOBHI, MPH KOTOPBIX He-
0o0X0AMM TEpexoa OT BEHTWIALMH K DPeryiupye-
MOMY KOHAHITHOHHPOBAHHIO MHKPOKJIMHMATA C HC-
NOJIL30BAHHEM HCKYCCTBCHHOTO OXJTAK/ICHUSA.

B. Peryanpyembiii pexnm !

B noMmelieHHH ¢ KOHIHIHOHMPOBAHAEM MHK-
poKianMaTa HeoOXOAMMO NOACPXKHBATL ONTH-
MaJIbHEIC pacueTHble BHYTpeHHHe yciopusa. Onu
ONpe/Ie/IAF0TCA TIPAKTHYECKHM TIOCTOAHCTBOM TEM-
nepatypel nomewenus ¢, = 0.5(t, + fg) = const.
Tensosas Harpyika Ha CHCTEMY KOHJMIIHOHMPO-
BaHMA MHKPOKJIMMATA B KaX/blii MOMEHT Bpe-
MeHH JI0JDKHA OBITL PaBHA TEIUIOTOCTYTICHHAM,
a e€e yCTaHOBOYHas TEIUIOBAad MOLIHOCThL—Mak-
CHMATbHBIM Temnonoctynnenusm Q. Takoi
PeRMM MOXKET 0OecneuuTh TOABKO KOMOMHHPO-
BaHHAA CHCTCMA KOHIMMHOHHPOBAHHS MHKDPOKIH-
MaTta, CoCTOSAs W3 CHCTEMBI KOHAMIIMOHHPOBA-
HAS BO3/yXa H CHCTEMBl PAJMAIHOHHOTO OXJIaX-
ICHHA.

OO6BIMHO UCNIOTBL3YIOT CHCTEMB! KOHAHIIMOHH-
pPOBAHHA TONBKO BO3JyX3, 3ajaya KOTOPHIX coO-
CTOMT B NIOJJIEPKAHIHN NPAKTHYECKOTO NOCTORHCT-

' B nynkte «B» HCNOIb30BAHL MATCPHANLI KamHI.
texy. nayx E.I. Mansenno#i 1 corpyaaukes HUHUC®.

BA JIMUIL TEMIepaTyphl Bo3dyxa 1, = const. [Ipn
HATHYHH JTYyYHCTHIX COCTARIHIOMIAX HOCTYNICHHI
TeMIOTbE (KOTOPBIC B HECTAIMOHAPHOM peXnMe
TOJILKO YaCTHYHO NEPEAAlOTCA BO3AYXY MOMeLle-
HHS ¥ ACCHMHIHPYIOTCH BEHTHJISHMOHHBIM BO3-
JIYXOM) 1eNJIOBasi HArpy3ka Ha CHCTEMY KOHIM-
LIMOENPOBAHUSA BO3YXa OKAZLIBAETCH MEHbILE TOJ-
HBIX TENJIONOCTYIUIEHHH, H YCTAHOBOYHAA TEIIOBAS
MOMIHOCTE CHCTEMBI () | Beerja MeHole Q-

Ql.h < Qn Make ¥ (239)

B ofuem ciyyae TEmIONOCTYNIECHHA B TO-
MelileHHe B PACYETHBIE CYTKH IPEACTABISAIOT B BU-
JIe CYMMBbl TAPMOHHYECKHX (HHEKC «r») JydHcTo-
KOHBEKTHBHBIX TEIUIONOCTYNJIEHHHA M pAna Tipe-
PHIBHCTBIX OTAENBHO JYYHCTHIX (HHIEKC «Il.JI»)
H OT/ICJIbHO KOHBEKTHBHBIX (WHIEKC «I1. K») Tenno-
noctymaeHwit. Jlons Jy4MCTRIX H KOHBEKTHBHBIX
TEILIONOCTYIVIEHHH OT HATPETHIX HIIH OXJIAM/ICH-
HBLIX TIOBEPXHOCTEH MoXeT ObITh ONpeleneHa npo-
NOPIHOHAILHO OTHOLICHHIO COOTBETCTBYIOLIHX
koapduumenToB TenavodMena @, ¥ o, K oduiemy
ko3bduumenTy Temnoobmena a, + w,. YcraHo-
BOYHAHA TEIJIOBAA MOUIHOCTL CHCTEMbI KOH/IMIIHO-
HUPOBaHUA BO3AyXa Q, = paBHA MaKCHMAlIbHOMY
3HAYCHUIO CYMMBI TCMNIONOCTYIUICHHE, omnpene-
JIEHHOW’ JUIA KaxIoro 4yaca paC‘(ETHb[X CYTOK!

Qx.n=(Qr.cp+AQ,ar+EQ +EQ

n.n J)Mali *

(2.40)
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re Qr.cp ¥ Ay —CPeAlce 32 CYTKH 3HAUCHHE 1 aMILTHTYA
H3MEHCHHH TapPMOHHYECKHX JIYYHCTO-KOHBCKTHBHBIX TeM-
JIONOCTYNJIeHui Yepe3 HapyXKHbIC CTEHbI H MOKPLITHA, BT;
a,— K03 dHIHEHT ACCHMHIANMH TaPMOHHYCCKHX JTYHHC-
TO-KOHBEKTHBHBIX TEIIOMOCTYIUICHHA OT HArpeThiX Mo-
BEPXHOCTEH orpaxacHuii, onpenenseMsiii no Tabi. 2.13.
B 3@BHCHMOCTH OT OTHOILEHHSA MOKAa3aTeNs TEMIoycBoe-
HHA MOMelieHna Y K MOKa3aTeno MHTCHCHBHOCTH KOH-
BEKTHBHOTO TemIooOmeHa A, Ha BCex MOBepXxHOCTAX L F
B nomcureHnu (A, = ZF); Q., B O, ,-OTIAcIHbHBIC
COCTAB/IAIOIUME MPEPLIBUCTLIX COOTBETCTBEHHO KOHBEK-
THBHBIX H JYYHCTBIX TeruionocTymienuii, Bt, o obopy-
OOBAHHA M 3aNOJHCHHS CBETOBBIX MPOCMOB [UIA PacdeT-
HOTO Yaca CYTOK; a,—KO3I(P(HUUHEHT ACCHMHIALUMA IIpe-
PHIBHCTBIX JIYYHCTHIX TEIUIONOCTYIICHANA, OnpeaeaeMbli
P 3ABHCHMOCTH OT MPOMO/IKHTENLHOCTH [MOCTYILICHHSA

TABJMIA 2.13. KOOPOHULIMEHT
ACCHUMUJISLIMH a,

Y./A, a, Y./, a,
0,5 0,81 3 0,46
1 0,66 35 0,45
1,5 0,6 4 0,42
2 0,55 4,5 0,41
2,5 0,49 5 0,4

7)

gﬁ T

a7
46
A

N

Y AT
&n

et
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Puc. 2.8. 3asucuMocts ko3dduuHeHTa ACCHMMIAINH &

NPEPLIBACTBIX JIYYHCTBIX TEMIONOCTYIVICHHA IR pacdeT-

HOTO 4acd OT OTHOLICHWA ITOKa3aTef TEIIoyCBOCHUS

nomenieHus Y, kK NOKA3aTe IO HHTEHCHBHOCTH A, KOHBEK-

THBHOrO Tennoobmena na Becex nopepxuoctax (LF) s no-
MEILCHIH

a- PR NPCIOIKHTENBLHOCTH M IIOCTYILIEHRAS TernioThl 4 9 6-To
xe, B w; a-10 %ke, 12 9; 2- 710 We, 16 4

TenJIoThl m W OTHOleHns Y /A, 11 pacyeTHOro Jaca
cyToK mo puc. 2.8.
Ecan OIMPCACIAAKINAM JIYYHCTBIM TEMIOMO-

CTyMICHHEM HBIAETCA HEMOCPEJCTBEHHO MNPOHH-
Kalolllas 4epe3 CBEeTOBBIE NMPOEMBI COJIHEHHAs pa-
auanus, ee HeoOXoAMMO BhieMMTL H3 O,
B OTAedbHOE charaemMoe ¥ Q, , ONpeaesATh Kak
MaKCHMANILHOE 3HAYEHHE CYMMBI:

Qu.n = {Qr.cp + Aq,“r + EQI‘I-I + }:Qn.nan +
+ zqupF“ap}MﬂlC, (241)

rae a,-KoapGHUHEHT ACCHMHASIME TerIONOCTYIICHHS
OT COJIHEYHOH pajHANHH, MPHHAMAEMbIH JUIS pa3IH4HbIX
qacoBcYTok Z,, Z, + 1, Z, + 2,..., Z, + 24 no 1abn. 2.14
B 3aBHCHMOCTH OT OTHomcHus Y /A, u AZ; Z —spems
Hayala MHcONAUHH (00J1yYeHHS) NOBEPXHOCTH 3anoJHe-
HMA, 4. NpuHUMaemoe no Tabm 2.6 m 2.7 c yverom
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TABJIMIIA 214 KO3®OUIMEHT ACCUMWIALNMM TEILUIONIOCTYIUIEHUHA o, OT CONTHEYHON
PAIUALIMHA (TTO JAHHBIM HHUHC®)

T,
‘-,\—. 3uHa4eHns a, B 9achl CyTOK
Z, Z,+12Z2,+22,+3Z +42 +52,+62,+7 Z,+8 2,+9 Z +10 Z +11 Z,+12
AZ, =4y
05 001 033 o061 058 025 012 008 006 0,05 0,04 0,04 0,04 0,03
1,0 003 022 043 046 027 015 011 009 0,08 0,07 0,06 0,06 0,05
1,5 004 016 033 038 02 0lI6 012 0,10 0,09 0,08 0,07 0,07 0,07
20 005 ol14 028 033 024 015 012 011 0,10 0,09 0,08 0,08 0,07
25 005 012 024 029 023 0I5 013 01lI1 0,10 0,09 0,09 0,08 0,08
30 006 011 022 027 022 0,15 012 011 0,10 0,10 0,09 0,09 0,08
35 006 010 020 024 021 014 012 0111 0,10 0,10 0,09 0,09 0,09
40 006 010 0,18 023 020 0114 0,12 0,11 0,11 0,10 0,10 0,09 0,09
45 007 010 017 021 019 014 0,12 0,11 0,11 0,10 0,10 0,10 0,09
50 0,07 009 0,16 020 018 0,13 012 011 0,11 0,10 0,10 0,10 0,09
55 007 009 015 019 018 0,13 0,12 0,11 0,11 0,10 0,10 0,10 0,10
60 007 009 015 019 017 013 012 0,11 0,11 0,11 0,10 0,10 0,10
AZ, =64
05 002 024 05 066 068 052 025 013 0,10 0,08 0,07 0,06 0,05
1,0 004 0,17 036 050 054 046 028 0,18 0,14 0,12 0,10 0,00 0,09
1,5 006 015 029 040 045 041 028 0,19 0,16 0,14 0,12 0,11 0,11
20 007 013 025 035 039 037 027 020 0,17 0,15 0,14 0,13 0,12
25 008 0,13 022 031 035 034 026 020 0,17 0,15 0.14 0,13 0,13
30 009 o042 021 028 032 031 026 020 0,17 0,16 015 0,14 0,13
35 009 0012 0,19 026 030 028 025 0,19 0,17 0,16 0,15 0,14 0,14
40 010 0,12 0,08 025 028 028 024 0,19 0,17 0,16 0,15 0,15 0,14
45 0,10 0,12 0,18 028 027 027 023 019 0,17 0,16 0,15 0,15 0,14
50 o011 012 0,17 022 026 026 023 0,19 0,17 0,16 0,16 0,15 0,15
55 011 o412 0,17 021 025 025 022 0,18 0,17 0,16 0,16 0,15 0,15
60 011 012 016 021 024 024 022 0,18 0,17 0,16 0,16 0,16 0,15
AZ, =81y
0,5 003 020 041 060 071 072 064 050 024 015 0,11 0,09 0,08
1,0 006 0,16 031 045 055 059 055 045 0,29 0,20 0,17 0,14 0,13
L5 008 0,15 026 038 046 050 049 042 0,30 0,22 0,19 0,17 0,15
20 010 014 024 033 040 044 044 039 030 0,23 0,20 0,18 0,17
25 o011 015 022 030 037 040 040 037 020 0,23 0,21 0,19 0,18
30 o412 o004 021 028 034 037 038 035 029 0,24 0,21 020 0,19
35 0413 0,15 (],20 027 032 035 036 033 0,28 0,24 0,21 020 0,19
40 014 0,15 020 025 030 033 034 032 0,28 0,27 0,22 0,21 0,20
45 0,14 015 020 025 029 032 032 031 027 0,23 0,22 0,21 0,20
50 0,15 0,16 0,19 0,24 0.3 031 0,31 030 027 0,23 0,22 0,21 0,20
55 o015 o016 0,19 023 027 029 030 029 028 0,23 0,22 021 0,20
60 0,15 0,16 0,19 023 026 029 030 029 0,20 0,23 0,22 0,21 0,21
AZ, =104y
0,5 004 0,17 035 052 066 074 076 0,71 0,60 0,44 0,24 0,16 0,13
1,0 003 o016 028 041 052 060 063 0,61 0,55 0,44 0,30 0,22 0,19
L,s ol11 o416 025 035 044 051 054 054 0,50 0,43 0,32 0,25 022
20 0,13 016 024 032 040 045 049 049 046 0,41 0,33 0,27 024
25 015 017 023 030 037 042 045 046 044 0,39 0,32 0,27 0,25
30 0116 0,18 023 029 034 039 042 043 042 0,38 0,32 0,28 0,25
3,5 017 0,18 022 028 033 037 040 041 040 0,37 0,32 028 0,26
40 018 0,19 022 027 031 035 038 039 0,38 0,36 0,32 0,28 0,26
45 0,18 0,19 022 027 021 034 037 037 037 0,35 0,31 0,28 0,26
50 0,19 0,18 022 026 030 033 035 0,36 0,36 0,34 0,31 0,28 0,27
55 019 020 022 026 029 032 034 035 035 0,33 0,31 0,28 0,27
60 020 020 022 025 029 031 033 035 0,34 0,33 0,31 0,28 0,27
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ITpodoancenue maba. 2.14

>t

3uaucHus g, B 9achl CYTOK

Z Z AV ZA2Z +3Z, 442 45 Z, 462, +T Z +8 Z,+9 Z,+10 Z,+11 Z,+12

cuouLouhwououLon

AN B B DL D

AZ, =124
0,06 0,116 032 047 050 070 077 0,78 0,75 0,68 0,56 041 0,24
0,10 0,17 027 038 049 0,57 0,63 066 065 0,61 0,54 0,44 0,31
0,14 0,18 026 034 043 050 0,55 058 059 0,56 0,51 0,43 0,34
016 0,19 025 032 039 045 050 0,53 0,54 0,52 0,48 0,43 0,35
0,18 020 025 031 037 042 046 049 0,50 0,49 0,46 0,41 0,35
020 0,21 025 030 035 040 044 047 048 0,47 0,45 0,41 0,36
021 0,22 025 030 034 038 042 044 045 0,45 0,40 0,40 0,38
0,22 023 026 0,27 0,33 037 040 042 044 0,43 0,42 0,39 0,35
023 0,23 0,26 029 033 036 039 041 0,42 0,42 0,41 038 0,35
023 024 026 029 032 035 0,38 040 041 0,41 0,40 0,38 0,35
024 024 026 029 032 034 037 039 040 040 039 038 035
024 024 026 029 031 034 036 038 039 0,40 0,39 0,38 0,35

Hpoodosrcenue maba. 2.14

g B

JuaaticHus a, B Yach CYTOK

Zob13 2ol Zod 1S Bod 16 2yt 1T Zp B Zod B Zod B Bt 3L b BT ADL A

AR Lhf Wl ——O
DUNSDUNDHDLODLS WL

Futtattat el int

R R o T S S e
SLOSLOLDLSLO WL

B 00 0 DI R e O
NMOLOULMOLOoWw

AZ,=4ny
0,03 0,03 0,03 0,02 0,02 0,02 0,02 0,02 002 0,02 001 0,01
0,05 0,05 0,04 0,04 0,04 0,04 0,04 0,03 0,03 003 003 003
0,06 0,06 0,06 0,05 0,05 0,05 0,05 0,05 0,04 004 0,04 0,04
0,07 0,07 0,06 0,06 0,06 0,06 0,06 0,05 0,05 0,05 005 0,05
0,08 0,07 0,07 0,07 0,07 0,06 0,06 0,06 0,06 006 006 0,05
0,08 0,08 0,08 0,07 0,07 0,07 0,07 0,06 0,06 006 006 0,06
0,09 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07 0.06 006 0,06
0,09 0,09 0.08 0,08 0,08 0,08 0,07 0,07 0,07 0,07 0,07 0,06
0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 0,07 0,07 0,07
0,09 0,09 0,09 0,08 0,08 0,08 0,08 0,08 0,07 0,07 007 0,07
0,09 0,09 0,09 0,09 0,08 0,08 0,08 0,08 008 0,07 0,07 0,07
0,10 0,09 0,09 0,09 0,09 0,08 0,08 0,08 008 008 0,07 0,07

AZ, =61u
0,05 0,05 0,04 0,04 0,04 0,03 0,03 0,03 003 0,02 0,02 002 -
0,08 0,08 0,07 0,07 0,06 0,06 0,06 0,05 005 0,05 005 0,04
0,10 0,09 0,09 0,09 0,08 0,08 0,07 0,07 0.07 0,07 0,06 0,06
0,11 0,11 0,10 0,10 0,09 0,09 0,09 0,08 0,08 0,08 008 0,07
0,12 0,12 0,11 0,11 0,10 0,10 0,10 0,09 009 0,09 0,09 0,08
0,13 0,12 0,12 0,11 0,11 0,11 0,10 0,10 0,10 0,10 0,09 0,09
0,13 0,13 0,12 0,12 0,11 0,11 0,11 0,10 0,10 010 0,10 0,09
0,14 0,13 0,13 0,13 0,12 0.12 0,12 0,11 0,11 0,11 0,10 0,10
0,14 0,13 0,13 0,13 0,12 0,12 0,12 0,11 0,11 0,11 0,11 0,10
0,14 0,14 0,14 0,13 0,13 0,13 0,13 0,12 0,12 0,11 0,11 0,11
0,15 0,14 0,14 0,13 0,13 0,13 0,12 0,12 012 0,12 0,11 0,11
0,15 0,14 0,14 0,14 0,13 0,13 0,13 0,12 012 0,2 0,11 0,11

AZ, =814
0,07 0,07 0,06 0,06 0,05 0,05 0,05 0,04 0,04 0,04 003 0,03
0,12 0,11 0,10 0,10 0,10 0,09 0,08 0,08 0,07 0,07 007 0,06
0,14 013 0,13 0,13 0,11 0,11 0,10 0,10 0,10 0,09 0,09 0,08
0,16 0,15 0,14 0,14 0,13 0,13 0,12 0,12 0,11 0,11 0,10 0,10
0,17 0,16 0,16 0,15 0,14 0,14 0,14 0,13 0,13 0,12 0,12 o011
0,18 0,17 0,16 0,16 0,15 0,15 0,14 0,14 0,14 0,013 0,13 0,12
0,18 0,18 0,17 0,17 0,16 0,16 0,15 0,15 0,14 0,14 0,13 0,13
0,19 0,18 0,18 0,17 0,17 0.16 0,16 0,16 0,15 0,15 0,14 0,14
0,19 0,18 0,18 0,18 0.17 0,17 0,16 0,16 0,16 0,15 0,15 0,14
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1Tpodv.axcenue maba. 2,14

.Tﬂ . ~
/T, 3uavenns a, B 9ach CYTOK
zZ, Z,+1Z,+2Z,+32,+42,+52,+62Z,+7 Z, +8 2Z,+9 Z, +10 Z, +11 Z,+12
50 020 0,19 0,19 0,18 0,18 0,17 0,17 016 016 015 0,15
55 020 0,19 0,19 0,18 0,18 0.17 0,17 0,17 016 016 015 0,15
60 020 020 0,19 0,19 0,18 0,18 0.17 0,17 0,16 0,16 0,16 0,15
AZ, =104
0,5 011 0,09 0.09 0,08 0,07 0,07 0,06 0,06 0,05 005 005 004
10 0,16 0,15 0,14 0,13 0,12 0,11 0,11 0,10 0.100 0,09 009 0,08
I,5 020 0,18 0,17 0,16 0,15 0,14 0,14 0.13 0,13 0,12 0.2 0.1
20 022 020 0,19 0,18 0,17 0,16 0,16 0,15 0,15 0,14 0,14 0,13
25 023 021 0,20 0,20 0,19 0,18 0,18 0,17 0,16 0,16 0.15 0.5
3,0 024 022 0,21 0,21 0,20 0,19 0,19 0,18 0.18 0,07 0,16 0,16
35 024 0,23 0,22 0,22 0,21 0.20 0,20 0,19 0,18 0,18 017 017
40 025 024 0,23 0,22 0,22 0.21 0,21 0,20 0,19 0.19 0.18 0,18
45 025 024 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,19 0,19 0.8
50 025 025 0,24 0,23 0,23 0,22 0,22 0,21 0,20 020 0.19 0,19
55 026 025 0,24 0,23 0,23 0,23 0,22 0,22 0,21 0,21 0,20 0,19
60 026 026 0,25 0.24 0,24 0,23 0.22 0.22 0,21 0,21 020 020
AZ, =124

0,5 016 0,14 0.12 0,11 0,10 0,09 0,08 0.09 0.07 006 006 006
1,0 024 021 0,18 0,17 0,16 0,15 0.14 0.13 0,12 0,12 0.11 0,10
1,5 027 024 0,22 0,21 0,19 0,18 0,17 0,17 0,16 0,15 0,15 0,14
20 029 027 0,25 0,23 0,22 0.21 0,20 0.19 018 0,18 017 0,16
25 030 028 0,26 0,25 0,24 0,23 0,22 0,21 020 020 0,19 0,18
30 031 0.29 0,27 0,26 0,25 0,24 0,24 0,22 0,22 0,21 020 0,20
35 032 030 0,28 0,27 0.25 0.25 0,24 0,23 023 022 022 021
40 032 030 0,29 0,28 0,27 0,26 0,26 0,25 0,24 023 023 0722
45 032 030 0,29 0,28 0,27 0,27 0,26 0.25 0,25 024 023 023
50 032 031 0,30 0,30 0,28 0,27 0,27 0.26 0,25 025 024 023
55 032 032 0,30 0,30 0,29 0,28 0,28 0,27 026 026 025 024
60 033 032 0,31 0,30 0,29 0,28 0,28 0,27 026 026 025 024

Mpumewanne. Ecmn Z =m > 24 4, 10 x00bdunuenT a, npunumaerces 11 Z =m — 24 .

JATCHEHHS MOBEPXHOCTH COMHUIE3ALATHLIMH YCTPOHCT-
saMi; AZ - NPOJACDKHTENLHOCTE MEPHONA MOCTYIICHHS
NpAMOil COJTHEYHOH palHalliH 9Yepe3 3amojIHeHHe, 1

MaccoBuIif pacxo KOHZHIHOHHPYEMOTO BO3-
yxa

QK.B
L A
rae I, — .~ pa’jHOCTL JHTAZBLNME (NPH JONYCTHMOM
Pa3zHOCTH TcmuepaTyp] BHYTPCHHErO H NpUTOYHOTO BO3-
ayxa.

Ilpu nepuoamveckoif MnH cMeHHOH pabote
CHCTEMBI KOHAMIIMOHHPOBAHMS €€ ACCHMMIMPYO-
[as TCIUIOCTIOCOOHOCTD JT0MIKHA PACCMaTPHBATE-
€A KaK MpephIBUCTas KOHBEKTHUBHAS.

Jna obecricyeHns B MOMEIIEHHH PACUeTHHIX
BHYTPEHHHX YCIOBHIT K Hayany pabo4ero speMenu
neobxoaMMa npeasaputenbHas paboTa CHCTEMBI
B Teuenue BpeMenn AZ, ... 3Hauenue AZ,, . Mo-
KeT ObITh TPHOIMKEHHO ONpPENENIEHO B 3aBHCH-
MOCTH OT OTHOLIEHHA ¥V /A :

Y. /A, ...<L5 1,525 25-35
AZ 1.5 2 3

npens 1+ -

(2.42)

nn

i35
TIO pacuery

Jlaunbie 06 M3MEHCHMM TCTUIOMOCTYIUICHHH
MO YACAaM PACHUETHBIX CYTOK AOMKHBI TAKXKE HC-
TIOJIL30BATHLCS JUIA AHANH3A PUCHETHOro pekuMa
pabGoThl CHCTEMBI NPH BHIGOPE OCHOBHEIX Xapak-
TEPHCTHK CHCTEMBI ABTOMATHYECKOTO PeryjHpo-
BAHMS.

2.5. PACYET NOCTYILIEHWA BJIATH
B NOMEIEHNA

Konnyectso Biaru, ucnapsotiieiics B Bo3/1yx
NOMeCHHS € OTKPHITO P4CHOJIOXEHHOH NoBepx-
HOCTH HEKMTHINEH BOabI, Kr B | 4, onpenenseTcs
no ¢opmyne

Gyo = T4(a + 0.017)(p, — p,) 101,3F /ps.
(2.43)

riae a—¢akTop CKOPOCTH NBHXKEHHA OKPYXAIOLIETO BO3-
ayxa Mo BJIHAHHEM TPABHTALMOHHBIX CHI; 7JHAYCHHE
a npH TeMiiepatype Bo3ayxa ot |5 a0 30 °C npunumaercs
CIIeAYIONIHM:

TeMnepaTtypa BOIBI,

C @) . . . . . . 30 40 50 60
®axrop ckopocts a . . 0022 0,028 0,033 0,037
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Ipodoarcenue

TemnepaTypa BOJbI,
*C (o) . .. . . 70 80 90 100
dakTop ckopocTH @ 0,041 0,046 0,051 0,06

U= OTHOCHTE/IbHAA CKOPOCTL ABHXCHHA BO3JAyXa Hajg mo-
BEPXHOCTBIO MCNIADEHHS, M/C; p,-YIpPYrocThb BOJASHOTO
napa, CooTBeTCTBYIOLIAA ﬂﬂJ’lHOMy HACBLIICHHIO BOSHyKa
npu ero TemmepaType, pasHOH TeMmmepaType MNOBEpX-
HoctH poasl, KIla (ecnm ucnapenne npoxoaunt Ge3 moa-
BC[EHHA TEIUIOTHI B BOJE, 3HAYCHME p, ONpPEHE/IAeTCH
TeMMepaTypoil OKPYKaIoWero Bo3ayxa no MoKpoMy Tep-
MOMETPY); p, - yOpyrocrb BOASHOIO Ilapa B BO3JYyXe
nomenierns, x[la; 101,3 —nopmansHoe HapomeTpHyecKoe
nasnenne, xlla; F-miomans nmoBepXHOCTH HCNAPEHHS,
M3, pg—pacueTHOE 5apOMETPHYECKOE JABNICHHE IS OaH-
Hoii MecTHocTH, K[la.

Ecimu noanepxusaeTcs mocToAHHAS TeMIepa-
Typa ropsue BOABI H BOJA HAXORMTCE B CHO-
KOWHOM COCTOSHHH, TO TeMNepaTypa MoBepXHOC-
TH MCTIAPEHES TPHHHMAETCA B 3aBHCHMOCTH OT
TEMNepaTypsl ropsveil BoAwl (NpM napaMeTpax
BO3/IyXa B nomelieHdr { ~ 20°C u ¢ ~ 70%):

TemmepaTypa ropavei

poaet, °C . . . . . 20 30 40 50

Temmepatypa ucnape-

g, °C . . . . . . 18 28 37 45
Ipodoancenue

Temmepatypa ropsuei

pooet, °C . . . . .60 70 8 90 100

Temnepatypa ucnape-

mms, °C . . . . . .51 58 69 8 97

INpn nepemeIIMBAHAN BOIbI BCIIEACTBHE JBH-
KCHHS MaTepHana HAH JPYIrHX TPHYHH TeMIepa-
Typa TOBCPXHOCTH HCTIApCHHUA TMpHHUMACTCA paB-
HOJl cpeHeil TemmepaType BOABL.

Konuuectso BOAbL, Henapsromeics ¢ MOKpbIX
TIOBEPXHOCTeH oOrpakaeHH# 30aHHS H 06Opylo-
Bauus, Moxer ObITh onpeneneHo fio Gopmyne
(2.43) mpu a = 0,031.

Konuuectso Boxbl, HCnapsiouleiics co cMo-
YyenHOll MOBEpXHOCTH Mona, KT B 1 u, ecnu u3-
BECTHBI KOJMYeCTBO, a Takke HayalbHas H Ko-
HeyHas TeMIepaTypa BOJbI, CTEKAOLIEH HA TOJI,
MOXHO ONpeAe/HTL no npubikeHHo#i dhopmyae

G, =42G(t, — t)r, (2.44)

rae G, —KOJIHYeCTBO BOJBI, CTEKAOWEH Ha mom, kr B | 4;
1, -Hayaubias Temnepatypa crekaiowed Bousl, °C; I, -
KOHEYHAS TeMnepaTypa crexalomed Boabl npm cbpoce ee
B Kanajm3zanmio, °C; r—yaeibuas cKkpuiTas Teora uena-
peHns, cocTdpasiomas okoso 2450 xJIx/xr.

02,
071
05
a5 P
a4 =

3’30 10 2030 40 50 60 70 80 90 100
L ke/ke Brazu

Puc. 2.9. 3asncuMocTh K03ppUmUEHT2 MpOpbIBa TEILTa
H BJArH f OT yaeNLHOro pacxona Bo3ayxa /, yaansemoro
H3-MOoJa 30HTa HJIM 3aBeChl

Koanuectso Bofes, r B 1 4, ncnapsmoouueiics
¢ MOKpOH NOBEPXHOCTH NOoJia, HA KOTOPOM OHa
HAaXOMUTCA JUTHTEIBHOE BpEMS#, eCiIH HCIAapeHHe
NPOHCXOQUT BCJIEACTBHE TeMoo0OMeHa ¢ BO3MY-
XoMm, onpejaenstoT no npubmnxkenHolt popmyne

G, ~(6+65)(t, —t,)F. (2.45)

rae [, ¥ f,—-TeMIepaTypa BO3ayXa B NMOMEMEHHH COOT-
BCTCTBEHHO IO CYXOMY H MoKpomy Tepmomerpam, “C.

Hcnapenne BNaru ¢ BIAXHBIX MOBEPXHOCTEH
MATEPHANOB H H3JENWH ONpeleNstoT Ha OCHOBE
ONbITHBIX HJIH TEXHOJIOTHYECKHX TaHHBIX.

BnaroBuinesieHus uepe3 HEIUIOTHOCTH B 06o0-
PYAOBAHHH U KOMMYHHKANHUAX YCTAHABJIMBAKOT IO
AHAJIOTHH C TOJIYMEHHBIMH TIPH HaTYpHBIX oGCie-
NOBAHUAX BENHYHHAMH.

Koanyecrso obpasyrommxcs npu cxMrandu
ra3oB MapoB BO/bI, 3ABHCAIIEE OT HX XHMHYECKOTO
COCTaBa, BBIMHCIAIOT HA OCHOBAHHH pEAKIIHM
TOPEHHA.

KoamuecTso B1ary, Henapsromeiics ¢ nosepx-
HOCTH KMNSAIIEH BOJBI, ONPEAENAIOT 10 KOJIHYECT-
By TENJOTHI, 3aTpaudBacMoil Ha NMapooGpa3oBa-
HHE; OPHEHTHPOBOYHO KOJHYECTBO BIATM MOXHO
npunnrmats paHsiM 40 kr B 1y ¢ 1 M? mo-
BEPXHOCTH HCIAPCHUA.

IMpu ycTpolicTBe MIOTHLIX YKPLITHH, He HMe-
IOIMX OTCOCA BO3AYXa, BAArOBLIICNEHMS H3-TIOR
HHX B IIOMELIEHHE MOXKHO ONPEeRE/IAThL MO IpH-
BEJIEHHBIM Bhille GopMyam, BBOIS MOHHKAIOM{MIA
koaddunment 0,1-0,3, YUHTHIBAIOMHMA TIOBBILIEH-
HOe MAPIHAJILHOE aBJIeHHAe BOJSHOTO 1apa B BO3-
AyXE€ NMOA YKPBITHEM.

Ilpn ycTpoHcTBE YKPBITHIA C OTCOCOM BO3TYXa
NMPOPbIB BJATH H3-TIOJ HHX B IIOMCLICHHC MOXHO
MpHHAMAaTh B pasmepe 15-20% (mpu peakom
OTKpPBIBAHHH [IBEPOK HIH JIIOKOB) H 25-30% (npn
YacTOM MX OTKpbIBAHHMH) OT 0o0uiero kommvecTna
BIIATH, BBIIENSIOMEACA ITOJ YKPBITHEM, paccHu-
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THIBAS 3TO KOJHYECTBO 1O opMynaM s mcna-
PEHHA C OTKPLITOH NOBEPXHOCTH.

TIpophIB BlIArH B MOMELLECHAE H3-TIOJ 30HTOB
H 3aBeCc ONpeaeTftoT AHATOTHYHO CKa3zaHHOMY
BBILIE, HO TPHHAMAKOT MOHMKAOIMMA Ko3hdumm-
CHT p - mo rpaduky, mpemiokenHomy A.B. ITy-
3BIpEBLIM (pHC. 2.9).

2.6. PACYET BO3AYXOOEMEHA
Pacxon npuToOMHOro BO3AyXa, M3 /u, HeoGxo-
aaMoro adis obimeoOMeHHOH BEHTHJIALMH B 1O-
MEIICHAAX C BIATOBLUICJICHHAMH, OIpeEIeifsercs
no dopmyne

W—1,2L,,(dp., —
Iszd(dp.s = dnl)

rae L, ,—pacXxol Bo3ayxa, yaansemoro u3 pabouei 3omsl
TmOMELLeHHS, M>/4; W-H30LITKH BJlar! B NOMEIICHHH, T/4;
d,, ,~ MONMyCTMMOE BJIATOCOACPKaHNE B BO3IyXe paboyeit
30HBI, T/KT; d,,—BJArocoaepkanne NPHTOYHOIO BO3IYXA,
T/kr cyxoro Bo3ayxa; K,-koadduunent soznyxoodmena,
yCTaHaBJIABAIOLME CBA3b BJIArOCONCPXAHHA BO3AYXa
B paﬁoqeﬁ 30HC € BJIATOCOACPKAHHEM IIPHTOYHOTO H YIa~
JIAEMOTO BO3JIVXa,; npH OTCYTCTBHH ONBITHBLIX AaHHBIX
peKOMeHAyeTCH NPHANMATL paBHbiM KoadduOuenTy Bos-
ayxoobmena K, YCTaHAB/IMBAIOMIEMY CBA3b KOHUCHTpA-
UHMH BBIAEJISIOLIMXCA BPCOHBIX BCIUECTB B BO3AYyXe pa-
Doveit 30Hbl, NPHTOYHOM H YIAJIACMOM.

d,)

L =L,,+

, (2.46)

Pacuer pacxoga npUTOYHOTO BO3AYXa 110
dopmyne (2.46) cnenyeT NpOBepATL HCXOUs U3
YCJIOBHE TIpeoTBpamiesns obpa3oBaHAs TyMaHa
B TIOMEIICHHH H KOHJCHCANMH BOMAHLIX MAPOB Ha
BHYTPEHHEH MOBEPXHOCTH HAPYXHbIX OFpaXACHHN
npH pacueTHuIX mapamerpax b B xononHsii me-
pHOJ Tona.

IpH OTCYTCTBUH CHEMANLHEIX TpeOOBaHHH
KOHAEHCANHA BOJASHHIX TNApOB MONYCKAeTcH Ha
OCTeKJCHHH OKOH U dpamyr, douapeii ¢ yriom
HAKJIOHA K ropu3oHTy Oozee 55° npH ycioBuu
OpraHH30BAHHOTO OTBO/A KOHJECHCATA, 4 TAKKe
B NOMeIlEHUAX HEeKOTOPHIX NPOHM3BOACTB € TakK
HA3BIBAEMBIM (MOKPBIM PEXHMOM» IIpH YCJIOBHH
3aLUTEl CTPOHTENBHBIX KOHCTPYKIHA.

BozayxoobmMeHn B NOMEHIEHHH C BJIATOBBLIE-
JEHUAMH CNEIYET ONPEeAe/ATh ¢ nomMouibto I — d-
JMarpaMmel, B CIEAYIOIIEM TOPAIKE.

Hanpapienne JITMHAH Nponecca acCCHMAIALHA
TEMIOTBI W BHAarH Ha | — d-AnarpaMme HaxoasT
€ MOMOHIBIO TaK HA3LIBAEMOIO «TEILIOBJIAKHOCT-
HOTO OTHOLUEHHA» («yrJoBoro MacmTaban):

&= 3,60y /W, (2.47)

rae Q,, o~ w30BITKY NONHOH TETUIOTH B MOMELICHHH C yde-
TOM 3HTaJLIIHH BLIJICIIAOIMIICIOCA Napa, B'I;

M3 toukm n nHa I — d-nmarpamme, Xapakre-
pusylollell HayanbHOE COCTOSHHE MPHTOYHOIO
BO3MyXa, NOCTYNAIOIIEro B NOMEIIEHHE, IPOBOAAT
muanio I = const (puc. 2.10). 3amapasce npous-

BOJIbHBIM 3HaueHuem Ad, r/kr, HaxomsT Al,
kJI&/Kr, U3 ypaBHeHUS
Al = eAd/103, (2.48)

Otxknaawieas Ha I — d-gHarpamMme orpcaolc‘,
paBubiit Al, Haxogum Touky B. JIuuus, npoxojs-
mas 4epe3 ToukH I, n m B sBIfgeTCA HMCKOMOM
JIMHHEH TipoLecca.

Ecnn m3BecTHb! 3HaveHus ko3hduuueHtos
Bo3nyxoobmena u K, = K, (rne K, -xoabbuument
BO3/1yX000MeHa, YCTAHABIMBAIOMWIMH CBA3b TeM-
nepatypel BO3AyXa pabouedl 30HBI, [PHTOYHOTO
H yaanseMoro), TO pacyeT BeAyT B Takol no-
CJIEN0BATE/IbHOCTH!

a) onpe/leIAF0T 3HAYCHHE TeIUIOBIIAKHOCTHO-
TO OTHOIeHHs Mo oOuwM u3OBITKAM TEMIOTHI
H BJ1ard no gopmyne (2.47) u Ha | — d-amarpamme
H3 TOYKH 1, XapakTepH3YIOWICH MapaMeTphl TPH-
TOYHOrO BO3AYXd, TPOBORAT JMHHIO npolecca
aCCHMMJIAIIMK TeTOTHL B Baaru (puc. 2.11);

6) Ha JIMHHM Tpouecca BHIOMPAIOT TOYKY p. 3,
XapaxTePU3YOIYIO napaMeTpbl paboyeii 30HbI (B
npenenax TpeGoBaHMii CAHHTAPHBIX HOPM), H OI-
pefienstoT cBA3biBaromHil ahdexT no vrare u ren-
JNIOTE A7 3TOH 30HBL

Al =L ,—1 .
Ad ,=d -4

Ln?*

B) BhIMHCAAIOT mo dopmyne (2.46) pacxon
NMPHTOYHOIO BO3IYXa;

T) onpemensioT o0t pacxon Bozjiyxa, yaa-
JIAEMOTO MECTHBIMH OTCOCAMH M3 30HBI HE BhILIC
2 M OT mona:

L,=L,,+L,,,+...+L

p.3 p.3.n
.!1) ONPpEAeadAOT KOHCYHOC BJIArOCOAEpXKAHHE
H 3HTAJBIHAK BO3AYX4d, YOA4ANAEMOFO H3 BCpXHCﬁ

30HK! TIOMEIIEHHS!
di=d  + W-12L, A,
(1 %]
1L2(L, — Lp_,)
3,60, , — L2L Al |
p.3 )
I’Z(Ln - Lp.a)
Ecnu monydenHule mapaMeTpel BO3IyXa He-
JIOTIYCTHMbI H3-32 BO3MOXHOCTH KOHICHCALIHH TIa-
pOB HA BHYTPEHHEH TOBEPXHOCTH OIpPAXRCHHH

NOMENIEHHAS, TO Clle[lyeT NOBTOPHTL PAcHeT, yBe-
JIHYHBAA PACXOJ MPHTOYHOIO BO3JAyXa MM H3-
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MEHHB €ro napaMeTpel. MOXHO Takke Ipel-
YCMOTpETH cnenuasibHeiil o6orpes BepxHell 30HEI
NOMEIIEeHN .

2.7. MPEAOTBPAIEHUE KOHJIEHCAUMU
BJIATY HA BHYTPEHHEN NOBEPXHOCTH
NOKPHITHUN 3TAHHI

JLn1s npeAOTBpaICHH s KOHICHCAIMH BIIATH HA
BHYTPEHHEH NOBEPXHOCTH NOKPLITHA TeMNEpaTypa
ITOH NOBEPXHOCTH AoikHa ObITe Ha 0,5-1°C
BBIILIC TEMIMEPATYPLl TOYKH POCHE T BO3AyXa, yia-
JMEMOTO M3 TIOMEIIEHMSI CHCTeMOM ofuiel BbI-

Puc. 2.10 TlocTpoenne npomecca COBMECTHOrO Bhifefie-
HHS BJIArM H TemnoThl Ha [-d-mmarpamme

Taxku. Tpebyemas TeMmepaTypa yhoaasemoro
BO3yXa NPH OJHOPOJHOM MOKPHITHH

(t + Yo, + K,
a,— K ’

(2.49)

rae o, —Kkod(ppunHenT TEMI0OTAAYM OT BO3AyXa K BHYT-
peunedt mopepxsoctn nokpwurrud, xIx/(4-m?:°C); K - ko-
abguusent Tenionepenadn nokpuTus, kdxk/(a-m? °C);
[—pacyeTHas TeMNEpaTypa HAapy&HOro Bo3ayxa Mo na-
pameTpam B ans xosoaHoro neprona roaa, °C.
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Ecnu nmapamerpel Bo3yxa, KOTOpbii Bo H3-
Gexxanue KOHICHCAIMH BIATH [OJDKEH YAANAThCS
cHcTeMOM OOILEell BRITAXKH IPH TeMnepartype 1,
n3obpaxatores Ha I — d-muarpaMme TOMKOH, Ne-
JKalleif BbIIle JTHHAHM NPOLEcca acCHMUIALMA Ten-
JIOTBI H BJIATH B IOMEIEHHH, TO TEIIOTH B NO-
MEUICHMH HEJOCTATOYHO H CIHEAYeT NPOEKTHPO~
BaTh NPOAYBKY BepXHeH 30HbI MOMOTPETHIM BO3-
JYXOM HIIH YCTAHOBKY 110/1 NOKPBITHEM NpHOOPOB
OTOIUICHHS 178 HATPEBAHHA BO3IYXa BEpXHEH 30-
Hbl (nocneauee uenecooOpa3HO TONBKO IpH He-
obxonmmocti HeGonbIIOTO MOMOrpeBa Bo3/yxa
BepXHe#l 30HbI H HE MOXKET ObiTh HCHONB30BAHO
IUTA TEMJIOrO NepHoja roja).

Ipu ycrpolicTee ykpeITHH (HanmpuMmep, THNA
3aBec) BO H30exXaHHe KOHAEHCALIMH BOIAHOIO napa
H o6pa3oBaHMs Kanejb HAa MOTOJNKE NMOMELICHHS
Hax o0OpYROBaHMEM, BBUIENAIOIIMM BJAry, BHYT-
PH YKDBITHI TaKkKe ChelyeT NpPOeKTHPOBATH HPO-
IyBKY BEpXHeH 30HBI TOPAYHM BO3AYXOM HIIH
NoJorpeB BO3JAyXa MyTeM YCTAHOBKH Npubopos
OTOIUICHHS.

2.8, PACYET NPOJAYBKH YKPBITHI
M BEPXHEH 30HbI MTOMENIEHUA
FOPAYHMM BO3AYXOM

Jns onpenencHus HeoOXOIHMOCTH NPOYBKH
BHYTPH YKPBITHH PacCYHTHIBAIOT NApaMeTphl BO3-
AyXa, yAaJaseMoro W3 HHX MECTHBIMH OTCOCAMH!

a) npu orhope BO3AyXa NOJ YKPBITHEM HA
OTMETKaX, He¢ MPEeBHINAKINEX 2 M OT 1ona,

Adyyw = Ady o+ (1 = p) Gay* 10%)/Glu s (2.50)
AL, = AL, + (1 = P)Q/Gua:  (251)

6) mpu oTGope BO3AYXa MOA YKPHITHEM H3
BepXHEH 30HBI

Adys = Ady + (1 — p) Gl 10%/Guys (252)
Al =AMl + (1 = p)Q/Grn.  (2.53)

roe Ad., ., All, , u Ad,, ,, Al ,—cBA3bIBAIOLIHE 2$DEKTHI
10 Bjiare, I/Kr, u Temiore, kJx/Kr, npu otGope Bo3ayxa
MeCTHBIMH OTCOCAMH COOTBETCTBEHHO W3 HHXHCH M Bepx-
Hell 30HBI NomenieHns; G 0 Q' - BLIACNCHNA BIATH, KI/4,
# TemwIoThl, kJIk/4, BHYTPH YKpBLITHS; p—KO3(puHeHT
NpOpbiBa TEIUIOTHL M BJAarH H3 YKPHITHA B NOMEIICHHE,
G, , 1 G, ,—KOIHYecTpa BO3MYXa, YAAJIAEMOro H3 HHX-

Hell M BepxHell 30HHI NOMelleHusA, Kr B 1 4.

3uas BeaMYMHBI CBA3BIBAIOIMX PdexToB mo
BJlare M TelvioTe, Haxoaatr Ha [ — d-amarpamme
TOHKH, KOTOPEIE XapaKTEPH3YIOT NapaMeTpbl BO3-
ayxa, oTOMpaeMoro MeCTHBIMH OTCOCAMH M3 pa-
Ooveil W BepXHell 30H MOMELICHHA. DTH TOYKH

MOFYT HaXOJHThLCA KAK Ha nuHHM o6uwero npo-
1ecca ACCHMMUNAIMA TETUIOTE! H BAAry B lieXe, Tax
M HIOKe WM Bbie ee. ITo HalaeHHBIM Toukam
MOKeT ObITB TIOCTPOEH NPOLECC ACCHMHIIANNH
TeNJOTHI H BJIATH BHYTPH YKPBITHH M OnpeaeneHa
Heo6X0IMMOCTD TPOAYBKH HX TOPAYHM BO3AYXOM.

B xauecTBe mpHMepa MpHBEAEM XOX pacvera
NPOAYBKH YKPHLITHA B Clly4¥ae, KOrja B Hero ot-
GupaeTcs Bo3AyX ¢ mapaMeTpaM paGoueil 30HEI
(pHc. 2.12):

1) no popmynam (2.50) u (2.51) onpenenstor
cBA3bIBatonIMe QPeKTHI Mo BAre U TEMIOTE BHYT-
PH YKPBITHS

Ady, = Ad, , — Ad,,=(1 — p)G,," 10°/G,, .;
Al = AL, . — AL, =(1 = p)Q'/Gy..s

YKp

2) mo senuynHe € = Q'/Gy, cTposT Ha [ —d-
JIHarpaMmMe JIMHUIO MPOLIECca ACCHMHIIAIHE BHYT-
PHM YKPBITH#, TIDHHHMAs 33 €¢ HA4aJo TOYKY p.
XapaKTepH3YIOHIYI0 MapaMeTpel Bo3ayxa B pabo-
ueil 30He;

3) 3nas penuuunnl Al u Ad,,, HaXoJAT HA
JIMHHH IIPOTECCa TOUKY 6, XapaKTEPH3YIOHIYIO Ia-
paMeTpbl BO3yXa, YAANAEMOro H3 yKpLITHS;

4) no dopmyne (2.49) onpenensor Heobxo-
OUMYIO TeMIIEpaTypy YOAISeMOro M3 YKpHITHSA
BO3IYXA Iy, MVIA 4ero B Qopmyay BMECTO 1,
CNIEAYET MOACTABATh CPENHIOIO TEMIIEPATYpY BO3-
AyXa B TNOMELIEHHH

tep = (tpos + tymp)/2;

5) HaHOCAT Ha JHHHIO d, = const TOYKY &',
XapaKTepU3YIOHIyI TeMNEepaTypy, COOTBETCTBYIO-
Iy onpeneleRHoi o dopmyne (2.49); Touka &
XapakTepusyeT HeoOXoaMMBble mapaMeTpbl oTpa-
GOTAHHOrO BO3/yXd M, €CJIM OHA JICKHMT BhILIE
TOYKH 6, KaK B JAAHHOM CJly¥ae, ClCayeT mpei-
yCMaTpHBAaTh NPORYBKY;

6) 3anaBlliCch TeMmepaTypoil TPoyBOYHOTO
BO3/lyxa, pasHo#t, wanpumep, 40 °C, HaHOCAT HA
TuHHIO d, = COnst TOYKY 2, BBIPAXANOMYIO €ro
napameTphl;

7) NpoBOAAT MHHUIO MPOIECCA ACCUMMUITALMA
JUIS NPONYBOYHOTO BO3JyXa M3 TOUKH 2 Yepes
TOHYKY 6 A0 MepecedcHHs ¢ THHHEH ACCHMMITSIHN
MO BEHTHASIHOHHOMY BO3/yXYy, MPOXOAAMEH H3
TOYKM P 4epe3 TOYKY 6 (TOYKa mepeceyeHHs Ha
puc. 2.12 o6o3Hayena Oyksoii k);

8) ompenmensior TpebyeMplii pacxonx npoay-
BOYHOT0 BO3/yXa, KI/4, 3aBHCAIHA OT OTHOLIEHHS
IUIHHBI OTpe3Ka [¢'x] k anune aunmun [2x],

G, = G, .. [6K])/[2K];
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BO3yXa, Kr/v, BXOASWIEro MO YKpLITHE,
Gy=Guu— Gy

Mpd HAMHYMA TPOAYBKM pacxon BO3AyXd, yAaa-

JREMOrO0 MECTHBIM OTCOCOM, OCTAETCH HEM3MEH-

HBIM;

10) onpeaeaaror pacxon temnotTsl, K/k/4, Ha
MoforpeR NPOAYBOYHOIO BO3[yXa

Q'r . Gr{lr - IF 3)'

JInuus pe’ Ha puc. 2.12 npeacrasaser coboi
JTHHHID ApOliecca ACCHMUIISLHU BIArd H TeTUIOThI
CMECBI0 TPOJYBOYHOIO BEHTH/ISUMOHHOTO BO3-
ayxa.

[Iponysky BepxHeidl 30HEI TOMeIIeHUS [
Npe0TBPALUEHHsT KOHJEHCAIMM BJIATH PacCyH-
TBIBAIOT TI0 CXEMe MpOolecca, MPUBENCHHOTO HA
puc. 2.13:

1)} ua nepeceyeHUM JTMHMH d, = const, COOT-
BETCTBYIONICH pacueTHBIM napamerpam b juis xo-
JIOAHOTO WEPHONA Tofa, ¢ JHHHeH RbIOpaHHOL
TeMIEpaTypsl NPUTOKAa HAHOCAT TOYKY h, Xapak-
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9) BHIMHCISIOT — PACXOA  BEHTWIAUMOHHOIO  Puc. 2 13. ?(on pacdeTa NpoAyBKM BepxHell 30HHI ToMe-

meHus Ha [ - d-puarpamme

TEPU3YIOUIYIO MapaMeTphbl MPUTOYHOrO BO3AYXa;

2) ucxoas M3 oTHoweHus & = Q/G,,, NpoBo-
JAT A3 TOYKH 7 TUHHEO HK [npouecca aCCUMMWIAIIHH
TEerUIOTHl U BIIATH;

3) Ha JMHHIO TpOLECCA HAHOCAT TOMKY p,
XApAKTEPU3IYIOUIYIO TIApaMeTphl Bo3ayxa B pabo-
4ei JOHE; ITH napameTphbl JOMKHBI COOTBETCTBO-
BaTh TPeGOBAHMAM CaHHTAPHBIX HOPM;

4) onpeaensroT CBA3BIBArOUUAR addekT, /KT,

Ady,,=4d,, -

5) BLIMHCAAIOT PACXOJ MPUTOMHOIO BO3AYXA,
kr/4, no dopmyne (2.46),

6) 3Has pacxoj BO3JYXa, YJaNseMOro MecT-
HBIMH OTCOCAMH M3 30HBLI C OTMETKAMHN HHXE 2 M
OT MoJfa, NOJYYatoT PAcxoj BO3AYXa, Kr/d4, yaa-
JAEMOro U3 BepxHel 30HBI

G,=G-G,;:

oy
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7) HaxomAT CpelHEe BJArocOAEPKAHUE BO3-
[yxa, I/kr, B BepXxHed 30He

d, = d, + (G 10° — G, Ad, )/G,,

nMepecedyeHHe JIMHMH d, ¢ JIMHMEH npomecca JacTt
TOYKY 6, XaPAKTEPH3YIOIIYIO NTapaMeTphl BO3/yxa
B BepXHeH 30HE,

8) onmpenensoT HeoOXOAMMYIO TeMIepaTypy
BO3/yXa IOJ NOKpBITHeM {, no dopmyne (2 49);
JTHHUSA TEMIEPATYPHI [, Ha MEPeceyeHUH C TUHHER
d, macT TodKy €', XapakTepulyowylo Heobxoam-
Mble (M0 YCTIOBMSM TPeNOTBpPAUleHHS KOHJEHCa-
1HH) TapaMeTpbl BO3AYyXa B BepXHeil 30He, H, eCIIH
TOuka & JIeKHT BbIIE TOYKH 6, KaKk B JIAHHOM
clyvae, HeoOXOAMMBI NIPOAYBKa MM JONOJHU-
TeJMLHBIN MOOrPeB BO3/yXa,

9) nMpMHMMAaIO1 TIPOJYBKY BO3AyXa, Harpe-

THIM, HaImpuMep, o TeMnepatyphl 40 °C; B sTOM
cryyae nmapaMeTphbl MpoAyBOYHOro Bo3ayxa Gyayr
COOTBETCTBOBATH TOYKE 2,

10) nmpoBOAAT M3 TOYKM 2 Yepe3 TOouKky 6
JMHKIO [10 MiepecedeHHs ¢ JIMHMEH mpouecca no
BEHTHJISHOHHOMY BO3AyXy (TOYKa K);

11) ompenenstoT pacxoi NMpoAyBOYHOrO BO3-
ayxa, Kr/4:

G, = G[ek]/[ex]:

12) BBIMHCIAIOT PACXOJ BEHTHJIALHOHHOIO
BO3/lyXa, KI/4.

G,=G-G,,

13) HaxomaT pacxoa TemnoThl, kJIk/4, Ha
MoAOTpeB MPOAYBOYHOrO BO3yXa:

Q. =G(I.-1,).

I'nasa 3

OCOBEHHOCTHU BEHTWIALIUU
KUJBIX U OBHIECTBEHHBIX 3/IAHUIA,
BCIIOMOTATEJIbHbBIX 3/IAHMA U IMOMEIIEHUA
NMPOMBIHIJIEHHBIX NPEANIPUATUNA !

3.1. OBUIUE MOJIOXKEHHSA

Buibop ¢xeMbl BEHTHNANHMM [UIR CO3[AHUN
MOMelleHHAX BO3/IYIUHOH cpejbl, YAOBJIETBO-
patonieif YCTAaHOBJEHHBIM TIHTHEHHNECKHM HOp-
MaM ¥ TEXHOJIOrMYeCKHM TpeGoBaHMAM, 3aBMCHT
OT Ha3Ha4yeHUs 3J1aHMA, €ro ITAXHOCTH, XapakTepa
fMoMeIlleHAH M HaJHYHS BpeIHBIX BbIICTIEHHH.
KpatHocTh Bo3ayxooOMeHa mis QOJIBLIMHCTBA
noMeiennii ycranosnena CHull, a taxke BCH
W nmpuBesieHa Aadee. Ecin AU1s paccMaTpHBaeMoro
NoOMeLIEeHHs KPaTHOCTb BO3AYX00OMeHa He ycTa-

' Cm rtaxxe CHull 204 05-86

noenena CHull m apyrumMn HOPMATHBHBIMH I0-
KYMEHTAMH, BEHTH/SAUHOHHBIA 0ObeM onpenens-
T N0 pacdeTy.

B o6mecrseHnbix, aJAMUHHCTPATHBHO-OBITO-
BBIX 3/IaHHAX H TIOMEIIEHHAX IPOMBIIUIEHHBIX
npennpuATHii, 0GopyaOBaHHBIX BeHTHIALHOHHI-
MK CHCTEMaMH C HCKYCCTBEHHBIM MoGyxaeHHem,
B XOJIOAHBIH MepHON roaa cieayeT, KaK MpaBwio,
obecnieymBatk GaJlaHC 1O pacxoay NPHTOMHOro
H BBITAXHOIO BO3ayxa. B paiionax ¢ pacueTHO#H
TeMIuepaTypoil HapyxHoro Bo3ayxa — 40 °C u nu-
xe (mapaMeTpsl B) ans 9THX 37aHME Takke npo-
eKTHPYETCH CHCTEMA BEHTWIALMH C HCKYCCTBEH-
HBEIM MODYXKIEHHEM.

Mereoposniornyeckue yclloBAs B TIOMELICHHAX
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KMIIBIX 3/1aHHI B TENNBIA NEPHO rojla He HOPMH-
pyroTCa; B ODLIECTBEHHBIX H aAMHHHCTPAaTHBHO-
OHITOBBIX 3[aHHAX YCIOBHA HE HOPMHpPYIOTCH
B MEPHOABI, KOrjJa IOMeIUEHUS He UCMOIb3YHOTCR
1 B Hepaboyee Bpems.

B xonoamsvlit nmeproa roaa B o0meCTBeHHbIX,
aIMHHHCTPATHBHBIX M IPOH3BOJCTBEHHbIX MOMe-
EHHAX OTANJIMBAEMBIX 371aHHil, KOrja OHH He
HCMOMAb3yIOTCA, a Takke B HepaGovee Bpems, cie-
IyeT NPHHMMATb TEMIIEPATYPY BO3AYyXa HuXe
HOpMHpyemoii, Ho He Huxe 5°C, obecrneuunas
BO3MOXHOCTb  BOCCTAHOBJIEHMH HOPMHUpYeMoO#
TEMIlepaTyphl K Havaly HCHONBb3OBAHHS IOMellg-
HHA WM K Hauady pabGoTbl.

B obOcnyxusaemoii 3o0He 00LIECTBEHHBIX H 41
MUHUCTPATHBHO-OBITOBBIX MOMELIEHHI IPH KOH-
JHUHOHHPOBAHMM BO3JyXa METEOPOJIOTHHECKHE
ycloBus HeoOxoguMo obecrieunBaTh B mpejeiax
ONTHMANBHEIX HOPM B COOTBETCTBHH C YKa3aHMA-
MH CHull 2.04.05-86 (npunoxenue 4).

Jna obecnevenns TpeGyeMBIX METEOPONIOrH-
4eCKHX YCNOBHIf B 0OIECTBEHHBIX ¥ aMHHHCTpa-
THBHO-OBITOBBIX NMOMeILEHHAX 3JaHHH B paioHax
C pacyeTHOH TeMIepaTypoli HapyXHOTO BO3ayxa
—40°C n nvxe (mapamerpsl B), kpoMe momente-
HHIl ¢ BJIaXHbIM H MOKPBIM DEKHMaMH, B XOJIOA-
HBIH TIepHOJ Tofa KOJIMYecTBO NPHTOYHOrO Bo3-
yXa JOJDKHO IMPEBLILIAThL OpPraHM3OBAHHYIO Bbi-
TKKY B 00beMe ONHOKPATHOIO BO3AYX00OMeHa
B uac, Ho He Gonee 6 M3/4 Ha | M? mWIowamM nona
noMeleHnii BeicoToil Goiee 6 M.

J11s ecTecTBEHHOTO IIPOBETPUBAHHSA B NOMe-
WEHHAX XHUIBIX, OOIIECTBEHHBIX M dJIMMHHMCTpa-
THBHO-OLITOBREIX 31aHME HeoGX0AUMO NMpeaycMaT-
pHBaTL OTEpBIBaeMble (POpPTOYKH, (PaMyru HJH
JApYrHe NPUTOYHBIE YCTPOHCTBA.

B nmomenieHAAX oOIIECTBEHHBIX, a[(MUHHCTPA-
THBHO-OBITOBBIX M TIPOM3BOIACTBEHHBIX 3JIaHMIi,
pacnonoxkeHHsix B [V knHMaTHueckom paiiowe,
a TaKxke TpH 0ODOCHOBAHMH H B IPYrHX KIHMaTH-
YECKHX paiioHax, MpH yJenbHBIX H30BITKaX ABHOM
TennoTs Gonee 23 Br/M* IOMOJHATENBHO K CHCTE-
MaM NPHTOYHOH BEHTHIAMH CIEAYeT peaycMaT-
PHBATH NOTOJIOMHbIE BEHTHJIATOPbl H BEHTHIATO-
phI-Beephl (a3paTopbl) 18 MePHOIAHYECKOrO YBe-
NHYeHHS CKOPOCTH JABHKEHHS BO3AYXa B TEMbli
neproj rojia Beille fonycrumoii (cornacio FOCT
12.1.005-88), Ho He Gomee uweM Ha 0,3 M/c Ha
pabounx MecTax HJAH Ha OTHACNBHBEIX Y4YacTKax
TOMEILCHHHA.

CHcTeMbl BEHTHIALNMM C ECTECTBEHHBIM I0-
GyxaeHHeM (LIAXTBI W CETH) MOMELICHHH KHIBIX,

obllecTBeHHBIX, 4 TaKXe aJAMHHHCTpaTHBHO-OBI-
TOBBIX 3/1aHHI PACCYMTLIBAIOT C YYETOM IpaBHTa-
NHOHHOIO HAaBJIEHAA, COOTBETCTRYIOMIEro pasHoc-
TH BECOB HApPyXHOro BO3/yXa NPH TeMImepatype,
pasHo¥H 5°C, H NpM HOpMHpyeMOil TemmepaType
BHYTpPeHHero BO3/lyXa NOMENIEHHI A% XOM0AHOro
nepuoaa roga. Heo6xoauMo yyuTeIBATDH NOBLILLE-
HHMe TeMIepaTypsl BHYTPEHHero B031yxa Mo BbICO-
Te noMelIeHu, JeHCTBHE CHCTEM BEeHTHJIALMH
€ HCKYCCTBEHHBIM TODYXIeHMeM H BO3MOXHOE
BIMsIHHE BeTpa.

[MpuMeneHHe peUMpPKYISAMUH BO3nyxa B 06-
[LeCTBEHHBIX, BENOMOTATENbHBIX 3aHMAX, & TaK-
Ae B MOMELIEHNAX MPOMBIIICHHBIX TIpeAnpHATHi
perjlaMeHTHpYeTcs YKa3aHMSIMH COOTBETCTBYIO-
mux CHull.

He nonyckaetcs peltMpKy/siMs Bo3ayxa B no-
MeILEHUAX, B BO3AYXe KOTOPBIX MMeroTca Oones-
HeTBOPHbIEe GaKTepuu M rpubKH B OHACHBIX KOH-
HEHTpAIIHAX, ycmﬁannnsaemm MHHBJIpaBOM
CCCP, nmn pe3ko BhIpaKeHHLIE HElPHATHBIE 3a-
Maxu.

CHCTeMBl BEHTHIALMH, KOHANIHOHHPOBAHMSA
BO3/lyXa M BO3IYIIHOTO OTOIUIEHHS HeoOXOIUMO
MPOEKTHPOBATh ODIIMMH: JUIA XKHIbIX H obuwecT-
BEHHBIX 371aHHi, MpeJycMaTpHBas OTHe/bHLIE CH-
CTeMbl B COOTBETCTBHM ¢ TpeboBaHMAMM HOpMa-
THBHBIX JIOKYMEHTOB; A8 0DIeCTBEHHBIX 371aHMil
H OTHENBHBIX TOMeIleHHH o0lueH miouwansio He
6onee 200 m* kareropun JI.

Pacnpeaenenne npuToYHOroO BO3ZAYyXa M yaa-
JIEHHE €ro W3 NoMeleHui oOLIECTBEHHBIX, aMH-
HUCTPATHBHO-OBITOBLIX H MPOM3BOACTBEHHBIX 3/1a-
HHH, KaK IPaBHIIO, CIEAYET MPOEKTUPOBAThb C y4e-
TOM peXHMa HCIOAL30BaHHA TOMeHIeHHH B Te-
YeHMe CYTOK M roja, a Takxe NepeMeHHBIX I0-
CTYILIEHHH B ITOMeNIeHHe TEIIOTHI, BJIATH U Bpejl-
HBIX BELIECTB.

[MpuTok BO3ayXa peKOMEHAYyeTCA MpeaycMar-
pHBaThH HeNMOCPeACTBEHHO B MOMEILEHHS, Ie Mo-
cToAHHO paboraioT WM Haxojarca momu. Ilpn
OpraHM3alMH MPATOKA BO3JyXa CIeayeT HMEThb
B BHJY, YTO 4aCTh NPHTOYHOTO BO3/YyXa, OpedHas-
HA4YCHHOIO JUIA AAHHOTO MOMELUEHMA, Jonycka-
€rcs MOJABATH B KOPHIOPKI WIIH CMEXKHBIC IIOMe-
mieHus, Ho He Gonee 50% xonmuecTsa Bo3ayxa,
TIpeHa3HaYEHHOIO A1A 06CayXKuBacMoro mnome-
LIEHHA.

B nmoMelleHus XHIBIX, OOLIECTBEHHBIX H al-
MHUHMCTPATHBHO-OHITOBBIX 3[1aHHH NPHTOYHEIH
BO3yX PEKOMEHYETCA NMOAaBaTh M3 BO3OyxOpac-
npejenuTeNel, pacnosoKeHHBIX B BepXHeil 30He,
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Bosnyxopacnpenie/InTe 1 CIeAYET IPHMEHATS,
KaK MPaBWJIO, C YCTPOACTBAMH:

I H3MEHEHHS HANPABICHHS [PUTOYHOR
CTPYH B IOMELUEHHSX XXUIBIX, OOImecTBeHHBIX,
4/IMHHACTPATHBHO-OBITOBBIX M IPOH3BOACTBEH-
HBIX 31AHHIL;

JJIS perylMpOBAHHS pACXOa MPHTOYHOrO
BO3/lyXa B ITOMEMIEHMAX XKHJIBIX (B CHCTEMaX BO3-
JIYUWIHOTO OTOIUIeHHs), NedeOHo-npodunakrnyec-
KHX 31aHHI W 31aHui AeTCKHX yupexjeHnil; B no-
MELIEHHAX JPYrHX 3/aHiid —npH o6OCHOBAHMA.

Jna moMenleHMH XHMIIBLIX 34aHHH, 00JBHHL,
3aaHMI ynpaBaeHHHA CKOPOCTh BBIXOJA BO3/AyXa H3
BO3AyXopacipeeanTeneif, a Takxke B BbITSKHbBIX
OTBEPCTHAX MPH OTCYTCTBHM MECTHBIX T[JIYIIATE-
fied myma cleayeT orpaHHYHMBATh 3 M/c.

BosayxoBoasl noObIXx cuUcTeM AJs MHOro-
9TAXKHBIX KMJIBIX, OOLIECTBEHHBIX M aMHHHACTpA-
THBHO-OBITOBBIX 3/1aHMM ClenyeT NpOeKTHPOBATHL
¢ BepPTHKAJIbHBIMM KOJUIEKTOpaMH (KpoMe Jlieded-
HO-NPOGHIAKTHYECKHX YHPEK/ICHHI) U C TOPA30H-
TaJbHBIMHM KOJ/UIEKTOPAMH, 00BEUHAIOIMMH TIO-
JTaKHble BO3ZYXOBOIbI He OoJlee MATH ITaXei.

Bo3ayxosoabl [41d MOMEUIEHHAH KaTeropui
I u J1 3 pa3unix Taxei 3qanmii 111, 11a, 1116, 1V,
IVa n V cTeneHH OrHecTOHKOCTH HE JONMYyCKaeTCA
0o0BEIHHATE BEPTHKANBHBIMU KOJUIEKTOPAMM.

Ilpx npoexTHpOBaHHM NOMELIEHHI 1 BeH-
TH/IAIIHOHHOr0 00OpYIOBAHHA B XKHJIBIX, OOLIECT-
BEHHBIX M AJMHHHCTPATHBHO-OBITOBLIX 3[@HHAX
crenyeT cobmonats TpeGopanns CHull 2.09.02-85.

3.2. KWIBIE 3IAHMSA !

B KuiBIX 34aHMSAX, KAK TIPABHNIO, NPOEKTH-
DYIOT BBITHXKHYIO BEHTHIALMIO C ecTeCTBEeHHLIM
nobyxnenuem. KoMneHCAlMIO yIanseMoro Bo3-
ayxa MpeayCMaTpHBAIOT KaK 3a cHeT NOCTYIJIeHus
HApY)XHOroO BO3JyXa, TaK M 3a CYeT NepeTeKaHHs
BO3AyXa M3 aApyrux nomewiensil. Iloctynnenne
Hapy»KHOrO BO37lyxa B IIOMEIEHNs KBapTHP
npenycMaTpHBaeTcs 4depe3 QOpPTOUYKH, okHA, dpa-
MYIH, a TaKXe Yepe3 HeIUIOTHOCTH OKOH M [Bepei.

B knuMmaTHYecKHx paiioHax ¢ TeMnepaTypoii
nanboniee  xosogHO#i naTHaneBkH (obecneyeH-
Hocteto 0,92) Huke —40°C B KMIBIX 3TAHHAX
BHICOTOH B TpH 3Taxa u Oosee gonyckaeTcs po-
€KTHPOBaTh NPHTOYHYIO MeXaHHYECKYIO BEHTHIIS-
LUHIO C MOAOTPEBOM HAPYXKHOro BO3JyXa.

I Cm. takxe CHull 2,08.01-89.

Q) ~

B XMIBIX 37daHHAX, PACTIONOKEHHBIX B IVA
KIMMaTHYECKOM MNojpalioHe, nomyckaercs ycTa-
HAB/IMBATH MHAMBHYAIbHbIE KOHAMLHOHEPB! HITH
APYrHe OXJIAXIAIOUHE YCTPOKCTBA ¢ UENbIO MOM-
AEpKAaHKA TEMOEPAaTypbl BHYTPEeHHEro BO3IyXa He
Beilie 28 °C. B KyXHSIX M KHNBIX KOMHATax cle-
AyeT NpeaycMaTpHBATh BO3MOKHOCTH YCT@HOBKH
(denon. Ilpu pacuere BEHTHJIALMM TNAPaMeTpb
BHYTPEHHErO BO3/1yXa M KPATHOCTb BO3ayXxooOme-
HAa NPUHAMAIOT B COOTBETCTBUH C AAHHBIMM, IIpH-
BeJIeHHEIMA B Taba. 3.1.

BbITSKHYIO BEHTHJISLMIO JKMJBIX KOMHAT BO
BCEX KBAPTHpAX CilefqyeT NpegycMaTpPHBATE Yepe3
BBITSKHBIE KAHAJBI KYXOHb, YOOpHBIX, BaHHBIX
(AynieBbrx) W CylUHABHBIX Wkados. B kBapTupax
B uYeTbipe KOMHATHI U Oosiee Oe3 CKBO3HOTO MIIH
YIJI0BOTO NPOBETPHBAHUS JOJKHA OBITH 3anpoex-
THPOBAHA ECTECTBCHHAS BBbITSDKHAS BEHTHJIALIHS
HEMOCPEACTBEHHO M3 JKHMIIBIX KOMHAT, HE CMEXHBIX
C CAHUTAPHBIMH Y3/1aMM M KyXHSMH. BeHnTmnsg-
OHOHHBIE KaHaJbl M3 NOMeLeHHHA KyxoHs, ybop-
HBIX, BAHHBIX (AYLUCBHIX), KIaJOBBIX /18 IPOAYK-
TOB He AONYycKaeTcs 0O0BEIHHATE C BEHTHIIALHOH-
HBEIMH KaHAJaMH M3 NOMELUEHHH NOKBAPTHPHBLIX
TEHEpaTOPOB Tela, rapaxed, a Takke nomerie-
Hui, oOpamicHHbIX Ha pasnu4dHble Qacaasl.

[Ipu npoexkTHpOBAHMH BEHTHISILMA KYXOHB
H CAHMTAPHEIX Y3JIOB MOKHO OOBeIMHATL: IOpH-
30HTAIbHbIH BEHTHIAIMOHHBIA KaHAal M3 BAHHOH
WM ayweBoi (Ge3 yHMTasa) ¢ BEHTHIAMOHHBIM
KAHAJIOM M3 KYXHHM TOH Xe KBapTHpBI; BEeHTHIA-
IHOHHBIE KaHaAb! U3 YOOpPHOM, BAaHHOM (IyLIeBOH)
W CYUIWIBHOTO mKaha TOMH ke KBAPTHPHI; BEPTH-
KallbHbIC BEHTHJIALMOHHBIE KAHAJBL H3 KYXOHb,
XO3MMCTBEHHBLIX MOMEUEHHH, YOOPHBIX, BAHHBIX
M CyUInbHEIX mKadoB B cOOPHBIN BEHTHIALHOH-
Hbli kanan Takoe oObeaHHEHHEe AONYCKAETCH NIPH
YCJI0BHHM, YTO PACCTOAHHE 1O BLICOTE MEXY IpH-
COeIHHAEMBIMH MECTHBIMH KaHAJIAMH COCTaBJIAET
He MeHee 2 M. MecTHble kaHanbl, NpHCOEIHHSAE-
Mble K cOOpHOMY XaHaly, JOJIKHBl ObITh 0Bopy-
MOBAHbI XATO3UMHHBIME DEIIETKAMHE, AOMYCKAO-
LIAMH MOHTAHYIO DEryJupoBKY.

B xyxHSX KBAPTHp, PACIOJIOKEHHBIX B JBYX
BEPXHHX 3Taxax H He 00OpyIOBaHHBIX ra30BLIMA
BOJIOHATPEBATENAMH, JONYCKAETCH YCTPOHCTBO
MeXaHHYECKOH BeHTHIIAIHH.

BenTnigiMio H NPOBETPHBAHHE 3AKPBITHIX
JIECTHHYHBIX KJIETOK cneayeT obecnevHBaTh YCT-
POHCTBOM BEHTHJISLIMOHHBIX IHAXT, OTKPBIBAO-
umxcs okoH, ¢pamyr u doprouek. IIposerpnea-
HHe JTeCTHHYHBIX KNeToK 0e3 ecTecTBEHHOTO ocBe-
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UconeHOCH I BCHIMWAAYNY 304HIA 1 RO MELEHIN

TABJIMIA 3] PACYETHAA TEMIEPATYPA U KPATHOCTbE OBMEHA BO3[IVXA B
MOMEIEHHUAX KBAPTUPHBLIX JOMOB M OBIEXUTHUHA

IMomemenus Pacyetnas OObemM HIM KPaTHOCTHL BO3ayxoobmena B 1 1
TeMnepatypa
Boaayxa, “C TIPHTOK BBITAXKKZ
Jumas koMHATA KBAPTHPBI M OOWEKHATHS 18(20) 3 vy ma 1 m?
IO H KOMHATBI
To xe, B palioHax ¢ 1eMmnepaTypoil Hambo- 20(22) = To xe
nee XoJ0an0H naTtuanesku (obecneyenno-
creio 0.92) — 31°C u Hmxe
Kyxus B xBapTupax # o0MIEKATHIX 18 N = 60 M3 /u
Cymnnbuslif WKad ais ofexkasl 1 o0yBH B - - 30 M3/
KBLPTHpaXx
Bannas 25 } 5
= 25 M4
Y6opHas WHAXBHAYAILHAS 18
CopMellieHHOe nOMelIcHAe yOOpHOH H BaHHOH 25 } 50 m?
= M’/
To ke, ¢ HHAMBHAYATbHBEIM HArpeBaTesleM 18 /
VmbiBanbHas oOmas 18 - 0.5
Hymepas obias 25 - 5
Yoopnas obwas 16 - 50 m*/4 Ha 1 yHMTa3
i 25 M3/u ma 1 nuc-
Cyap
Bectubronb, odwui KOPUAOD, JECTHUYHAS 16 - =
KJEeTKa B KBAPTUPHOM JloMe
To xe, B 0OMIEKHTHH 18 - 1
Iomellienus A8 KYJIbTYPHO-MACCOBBIX 18 - 1
MEPOTIPHATHIE M OTAbLIXA, yu4eOHBIX W CIOPTMB-
HBIX 3AHATHH, OMCILCHHS IS aAMHHHCTPALUH
M IepcoHAIA
IMocTupouHas 15 ITo pacuety, HO 7
He MeHee 4
[nanunaeHas, cymuabHas B OOIIEKUTHH 15 ITo pacuery, HO 3
He MeHee 2
Knanosas 1718 XpaHCHHA JHYHBIX BEIIEH, 12 - 0.5
CTMIOPTHBHOTO HHBCHTAPA, XO3SHCTBEHHbIE H
GenbeBble B OOIEKHUTHAX
ITanata w3onaropa B oOUIEHKUTHH 20 - 1
Maumnnoe noMelnenne 1o 5 - ITo pacuety, HO He
meHee 0,5
MycopocGopHas kamepa 5 - 1 —uepes cTBON
MYCOPOTIPOBO/iA

Mpumevanus |
ObITe Ha 2°C Bbiie ykazansod B Tabauue

B YIJIOBBIX MOMEMIEHUAX KBAPTHP H Oﬁi.l.lﬁ]l(n‘l'liﬁ pacueTHas TEMIEpaTypa BO3JyXa JOJIKHA

2. B necraudnbiX KaeTkax gomMos ans IV kaumaruyeckoro paiona u I1I6 xiuMaTHyeckoro moapaioHa, I1OMOB

C KBapPTHPHBIM OTOIUICHHEM TEMNEPATYPA HE HOPMUPYETCH

3 3uauenus B ckoOKax OTHOCATCH K JMoMaM Juis NpCCTapeibiX H CeMEH ¢ MHBAIMIAMH.

LWIEHHS CIEYeT OCYILIECTB/IS1b 4epe3 BbITSKHbIE
KaHAJIbl H LIAXTHL.

[Tpu npuMeHeHKN KAHATBHO NPHTOMHON BeH-
THJALMK, COBMELIECHHOM ¢ BO3AYIIHBIM OTOMNIEHA-
€M, MPEIYyCMATPHUBACTCA N101d4a BO3AyXa B KHIIbIE
TIOMEIIEHHS MOCTOAHHO 0 KaHajgaM BO3AYLIHOro
OTOTUIEHHS,

PexomMenayemble MEHHMATbHbBIE pa3Mepbl Ka-
JHO3MHHBIX PENIETOK: B KYXHSAX OJMHO-, JBYX- M

TPEXKOMHATHBIX KBAapTHP 0¢3 BBITSXKHBIX BEHTH-
aaTopoB - 20 X 25 cM; B yOOPHBIX M BAHHBIX KOM-
HaTax-15 x 20 cM. B XnabIX KOMHATAX H CaHH-
TApHBIX Yy3J1aX NpPeJyCMAaTPHBAIOTCA peryaupye-
MBIE BBITSKHBIE pellleTKH, B KyXHSX HCIOIBHK -
HBIE.

B HapyXHBIX CTeHaX TEXHHYECKHX IOIIMOIAN
H NOJBANOB HEOOXOAMMO TNPOSKTHPOBATHL IpO-
Ayxu miomansio we menee 0,05 m? kaxmwii. O6-
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as mIoNn@ak NPoAYXOB NOKHA obecne4uTh He
Menee yeM 1,5-kpaTHbli 06Men Bosayxa B 1 u. Bo
BCEX TEPeropoaKkax H BHYTPEHHHMX CTEHax TexX-
HUYECKAX NOANONHKIHA, 338 MCKMIOYEHAEM MNpPOTHBO-
TIOKAPHBIX Mperpaj, HeoOX0AHMO YCTPanBaTh Noj
NOTOJIKOM OTBEPCTHA TLIOIAALIO He Menee 0,02 m?.

J178 BEHTHJIALMH XOJOJHOTO YepadKa ¢ JKe-
1e300eTOHHBIM TOKPBITHEM B HAPYXKHBIX CTEHAX
¢ KakI0H CTOPOHBI 3MAHMS ClIeayeT npeaycMar-
PHBATL OTBEPCTHA CYMMAapHO#H IUIOWAAbIO HE Me-
Hee 1/500 nnowany YepnayHoro nepekpbiTHg, a B
III u IV kiuMaTHYeckuX pailoHax —He meree 1/50.

B 3aanmsxX ¢ TenjabiM uepaakoM YianeHne
BO3/lyXd H3 UYEpJAaKa NPOEKTHPYETCS Yepe3 Bhl-
TSKHBIE WIAXTHI H3 pacyeTa OJHA MIAXTa HA Kax-
JYEO CEKTIHIO JIOMa; BHICOTA INAXThI JOMKHA ObITh
He MeHee 4,5 M OT MOKDBITHS.

3.3. 3JAHUA A AMMHUCTPATHBHBIX

YYPEXJEHW, MPOEKTHBIX U HAYYHO-
MCCIEJOBATENLCKHUX OPCAHU3ALIMA

B 3gauusAx agMHHHCTPATHBHBIX YYpexaeHHH
W NPOEKTHBIX OPraHH3alldii NpPHUMEHIETCHE Mexa-
HUYeckas NPUTOYHO-BBITSOKHAA BeHTUIsUMA. [Ipu
pacyeTe BEHTHIANMH pyKOBOACTBYIOTCA AAHHBIMH,
npuBeAeHHbIME B Tabn. 3.2.

B nomenieHusx agMHHHCTPATHBHBIX Y4Ypex-
JEHHH W NMPOEKTHBIX OpraHu3anuit, pacnonoxeH-
HBIX B IV kInMaTH4eckom paioHe, Heobxomumo
NOJA/IepKHBATL ONTHMANbHBIE MapaMeTphl BO3-
AYIIHOH Cpeibl, MPOEKTHPYA KOHAHIHOHAPOBAHWE
BO31yxa. B ApYrux KIMMaTHYCCKMX PAHOHAX KOM-
(popTHOE KOHAMIMOHHPOBAHKE BO3AYXa JOIMYyCKa-
eTcs TNPOEeKTHPOBATh NpPH TEXHHKO-IKOHOMHYeC-
KoM 00OCHOBAHMH.

[nsa xoudepenu-3anos, noMmeuenuii odurect-
BEHHOIO NHUTAHHS M NOMCUIEHHH KHHOAmNmapar-
HOTO KOMIUIEKCA CleAyeT MpeaycMaTpHBaTh Ca-
MOCTOATEIbHBIE CHCTEMBI IIPHTOYHON BEHTHAAIMA
¢ MeXaHM4eckuMm moOyxaeHueM. JIs OCTaNIbHBIX
TIOMEILEHAH NPOeKTHPYETCH eaMHas cucTeMa TpH-
TOYHOH BEHTWJIALIHH.

ITomapaTh NMPHTOYHBIA BO3AYX HeOGXOIMMO
HEMOCPEACTBEHHO B KoH(pepeHu-3aibl, 0beaenuble
3ajbl, KYXHH, BeCcTHOIONIH, 4 TAKXKe B ApYrue mo-
MELIEHNs BCTIOMOTaTeIbHOTO H 0GCIYKHBAIOIIErO
Ha3HAYEHHS.

Vnanenue Bo3ayxa caMOCTOATEIbHBIMH BbI-
THKHBIMH CHCTEMAMM BEHTHJISAIMH C MEXaHHYec-
KMM MNOOYKICHHEM CleayeT MNpelyCMaTpHBATH
IS CeAYIONIMX TPYNNT ITOMEemEHHl: CAaHNTAPHBIX
YIJI0B W KYPUTEJIbHBIX; NPOEKTHBIX 3aJI0B W Cly-
#eOHBIX DOMEUIEHAH, KaOMHETOB TUICILAIBEO

TABJIMLA 3.2. PACHETHASA TEMIIEPATYPA U KPATHOCTb OBMEHA BO3YXA B MOMELIEHUAX
3JAHUN AJIMUHUCTPATUBHBIX U ITPOEKTHbBIX OPTAHU3ALIUIA

Homemenns Temneparypa  OOGbeM WIH KpaTHOCTB BO3ayXo- JlononHATeNLHBIE YKA3aAHUS
BO3AYXa B obmena B 1 4
XOJIO/HBIR’
nepHoa rofid,  mpurok BLITAKKA
‘C
[IpoekTHBIE 3aabI H 18 ITo pacyeTy Ha acCHMHIAIHIO -

KOMHATBI, CIyXKeOHble
noMeLleHHs H KaOUHETBI
niomaabio 35 M? u Gonee
CayxkeOHbIE TIOMEIIEHHS | 18 3,5
KabHHeTHl TIOIAIBIO

Menee 35 M?%, KOMHATBI

ana paboTel € 3aKa3uMka-

MH, YHTAJIBHBIE 3aJIbl ApXH-

BoB M OMOIHOTEK, MpoeKT-

Hble KaOMHETBI, KOMHATEI

oOLIECTBEHHBIX OPraHH3a-

UM M IKCIO3HITMHA

[puemuble npu kabuuerax 18 3
Kondepenu-3ansl 4 3abi 16
COBELIAHHI

MammHomicHble Glopo 18 3
Kunoannmapatusie 1
3ByKOaNnapaTHble
XpaHHJIAILA aPXHBOB M 18
bubsoTex

3*

TeNnAOBIaroM30bITKOB

2.8 -

24 -

Mo pacyeTy HAa ACCHMMIALMIO -
TENJIOBIATON30BITKOB

Ilo HOpMaM OPOEKTHPOBAHHA KYNbTYPHO- -
3peJTMIIHBbIX YYPCHK ACHUH

2 g
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Ilpodoarncenue maba. 3.2

TTomertierns Pacyetnas  OObem MM KpaTHOCTHL BO3ayXooOmena B | 4
TeMmilepaTypa
Bo3ayxa, °C
NPUTOK BLITAKKA
IMoMenienns KOMKPOBATb-
HO-MHOKHTENBHBIX Clyx6:
OTaENIEHHE CBETO- 18 3 3 MecTHBIH 0TCOC OT KAKI0-
KONHPOBAHKA C y4a- ro anmapara ¥ Kieesa-
CTKOM OTHEeNKH vepTe- POK— 0 3aaHHF0 Ha
kel M mepenneTHo- TMPOEKTHPOBAHHE
OpoiopoBoYHOE
OTAENEHHE
OTAENEHHE 3NEKTPO- 18 5 6 MecTHble OTCOCHI OT IYro-
rpadHyeckoro xomu- BbIX (OHApEH, CYLIHILHBIX
poBauu#, hoTOKONM- YCTPOMHCTB, annapaToB TO
POBaHH# H MMKDO- CYIIKE W TJISHIICBAHHIO
buIEMHpPOBAHUA doTooTneyaTkOBR M Mpo-
L{ECCOPOB — 110 3a/IaHHIO HA
NIPOEKTHPOBAHHE
oTae/1eHRe odCeTHOI 18 2 2
neyaT, peJakiMmoHHO-
ohopMuTETBCKOE
TO *e, DOATOTOBKH H 18 5 5 > MecTHBIE OTCOCHI OT an-
H3rOTOBJIEHHUs ne4aT- mapatos 9K-1 u DK-2-
HblH (hOpM MO 3aJaHHIO HA MPOEKTH-
TO Ke, NEYATHOE 18 3 3 poBaHue
MakeTHbIE MacTepcKHe:
YYACTKH M3rOTOBJIEHHS 16 3 3
MaKeTOB
y4acTku cOOpkH OT- 16 2 2 T MecTHbIE OTCOCHI OT Kilee-
JIeTbHBIX MAakeTOB BAapOK M YKPBITHH Ha
YUYACTKH OKPAcKH 16 3 5 ) Y4acTKE OKPACKH —II0
MAaKeTOoB 3a/laHAF0 Ha NPOEKTHPOBa-
' HHE
Momenienns naGoparopun
HCCNENOBAHMA TPYHTOB!
npenapaTopcKas 18 5 5 -
npenapaTopckas Nps ITo ckopoctu B paGouem mpoe- M3 BepxHeii 30HBI yiase-
HAJIHYAA BBITSKHOTO Me BBITSXKHOTO 1nkada npu v = Hue Bo3ayxa—B 00beme
mkada 18 =0,7Mfc, F=04m2 ABYKPAaTHOTO BO3AYXO-
xumHyeckas nabopa- obmMena noMerleHns
TOpHS
¢duznveckas nabopa- 18 4 5 =
Topust U jnaboparopus
[0 OIpeeNIeHHIO Me- -
XdHHYECKHX  CBOMCTB
TPYHTOB
kyOoBas H JHCTHILISA- 15 2 5
TOpHas
XpaHHIAILE TPyHTA 10 - 1
MennuuHCKHE TYHKThL:
KaOHHETHl Bpava 20 2 1,5 -
NPOLENypPHbIE 20 4 5 MecTHEIH OTCOC OT CTepH-
JIH3aTOPOB — MO 3aJAHHIO
HA NPOEKTHPOBAHKE
Cronossie Il pacuety--corjlacHO 3aJaHHIO Ha TNpPOEKTH-

posauue u TpeGoBannam CHHIT no npoekTupo-
BaHHIO MpeanpuATHH obliecTBEHHOrO
NMHTAHAS
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IIpodoancenue maba. 3.2

IMomemenus Pacuernas  OOBeM WaM KpaTHOCTH BO3AyXooGMera B 1 4
TeMIepaTypa
Bo3ayxa, “C
NPHTOK BEITAXKEA
Bydern 16 Ilo pacuery-—-cornacHo 3aJaHuio =
HA TIPOEKTUPOBAHHE, HO HE MeHee
3-kpaTHOro BO3AyXooOmeHa no-
MelleHus
Bectubronn 16 - =
TapaepoGHble (06BeM 3a 16 — 2 -
Hapbepom)
Kyputenbhbie 18 - B obweme Bo3ayxa, -
yAanseMoro u3 Imo-
MELLEHUS TIPOCKTHBIX
34J10B U KOMHAT, C1y-
KeOHBIX TOMENIEHHI,
HO He Menee 10-kpaTHO-
ro Bo3ayxoobmeHa mo-
MelLieHHs
CanuTapHble Y3Isl 16 - 100 m3/u Ha 1 yHuTa3 -
HITH TIHCCYAp
YMbIBaJIbHbIE 16 - VYaanenue Bo3gyxa M3 -
CaHUTAPHBIX Y3708
KoMHaTHl JIMYHOH THrHEHBI 23 5 -
KEHIIMH
IMomewuienns obCnyxuBaLo- 18 2 3 =
MIEro TMepcoHasa
PeMoHTHBIE MacTepckue:
CTONAPHEIE 16 4 }
MecTHBIE OTCOCHI OT Bep-
MeXaHHYiCCKHe 16 2 3 cTaKa, T/ie NPOH3BOINTCS
naiika, oT KjeeBapKH —Io
3aJaHHF0 HA APOEKTHPOBA-
HHE
KranoBble HHBEHTAPS, 16 - 1 —
ofopyaoBaHus, GyMaru u
KaHUeIAPCKUX NPUHAATIEK-
HoCTel
KnapoBas 18 XHMHKATOB 16 - 5 ObecneuynBaeTcs CaMOCTOS-

(An KOMHPOBATBLHO-MHO-
KHTEIbHBIX CITY)0)
Knanosble y6opoyHoro
MHBEHTAps H TIOMELIeHHS
cOopa u nepepaboTku
MaKyJ1aTyphbl

TENBHOH CHCTEMOH BBITSK-
HOW BEHTUIISIHH
1,5 -

Mpumevanna: | OO6beMbl BO3YXA, yIANSEMOIO MECTHBIMH OTCOCAMH, CEAYeT KOMIEHCHPOBATL NPHTOKOM
BO3AYyXa, YUHTHIBASA KOXDOHUHEHTH OHOBpeMeHHOCTH paboTsl 060pyI0BaHUA B 1IOMEIEHHSX, /1€ YCTAHABIMBAIOTCS
MECTHBIE OTCOCBI, KpATHOCTH 0OMeHa BO3ayXa OTHOCATCA K 00meoOMEHHON BEHTHIIALMA.

2. B 1A xIHMaTHYECKOM MOIPaioHE B NOMEMICHHAX C MOCTOAHABIM mpeObiBaHHeM JHONEH PacueTHYR) BHYTPEH-
HIOKO TEMNEPATYPY BO3AyXa B XOJOMHBIA NMepHOa rofla CAEAYeT YBEJIWYHBATh Ha 2°

35 M? 1 Gonee; XOJIOB M KOPUAOPOB; TIOMENIEHNH
KOMHPOBAJIbHO-MHOXKHTENIBHBIX CIIYXO; nomerie-
HHi TIpeanpHATHHA o6lecTBEHHOro NUTAHMSA; aK-
KYMYJ/IATOPHBIX; KHHOTIPOEKIMOHALIX, @ TAKKE OT
BHITSOKHBIX IIKadoB B ykpwiTHit. [I18 koudepeHil-
3a/10B M 34JI0B COBEIAHHI pEeKOMeHayeTcs Ipo-

EKTUPOBATL CHCTEMBbI BbITAXKHON BEHTHJIALHH C €C-
TecTBeHHbIM ToOyxaenneM. [lpu sToM HeobGxo-
AMMO 00ecneynBaTh MepH MO NpPeoTBpalIeHHIo
ONPOKABIBAHUS THATH.

Vaanare Bo3ayx W3 cayxeGHBIX NOMEmEHuM
1 xabuHeToB IIomAAL0 MeHee 35 M? craenyer 3a
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cyYeT TMepeTeKaHHsd BO3AyXa B KODHAOP. a U3 Cly-
#eOHBIX KOMHAT B KaOMHETOB miomwansto 35 M?
1 GoJlee — HEMOCPEACTBEHHO M3 MOMEILEHHIA,

BozayxoobOMeH B NMOMEIIEHMAX TPOCKTHBIX
3A/10B, CJIYXeOHbIX oOMeIeHHaX u KabuHeTax cre-
JIyeT, KaK IPaBHJIO, OPraHU3OBLIBATHL MO CXEME
«CBEPXY —BHH3», MJIH «CBEPXY—BBEPX», a B KOH-
tepeni-3anax «cBEpXY— BHH3 - BBEPX»; A0NYyCKa-
IOTCA M JIPYruMe CXeMbl BO3AyXOOOMeHa NpH co-
OTBETCTBYIOLIEM ODOCHOBAHHH.

BLITAKHYI0 BEHTHJIALINIO C ECTECTBCHHAIM TO-
OyxIeHHeM JOMycKaeTcs NpeaycMaTpHBaTh B 10-
MEICHUAX 34aHMIl BBICOTON OJHH-TPH IJTaxka
C KOJIHHECTBOM cOTpyAHUKOR mexee 300 yen. Pe-
UMPKYJISIASA BO3/yXa MPHMCHAECTCS B NMOMEIIEHH-
fX, JJI8 KOTOPBIX BO3AyXooOMeH ompenensieTcs
pacueToM H3 yCJIOBWI acCUMMIALHAM TENJIOBIAro-
u30eiTkoB.  LleHTpanulopaHHas  pelMPKY/IALHA
BO3JIyXa /NS CykKeOHbIX OMelleHnit u kaGuHeToR
He JOMycKaeTcs. B npoexTHBIX 3amax, cayxebHBIX
NOMEIEHHAX H KaOiHeTax, KoAdepenn-3aiax 1 3a-
nax COBENIAHHI, B 3JAHWAX IIPOEKTHBIX M KOH-
CTPYKTOPCKHX OpraHM3aumuit caenyetr obecmeum-
BAaTh ONTUMAJIbHBIE YCIOBHS BO3JIYLIUHOH Cpelbl.
Hp}l NMPOEKTHPOBAHHH KOHAMUHOHUPOBAHUA BO3-
AyXa B KoH(epeHN-3aJaX M 3aiax COBCILAHMI
YCTPAUBAIOTCH OJHOKAHAbHbBIE CHCTEMBI HH3KOTO
JABJIEHNS C PELHPKYNAUMed BO3ayxa; B NPOEKT-
HBIX 3a7aX, CHykKeOHBIX NMOMEICHUSX W KaOuHe-
Tax — OJIHOKAHAIbHBIE BHICOKOCKOPOCTHBIE, COBME-
IIEHHBIC C OTOIVIEHHEM CHCTEMBI € DKCKIIHOHHBIMH
npubopami.

TCII.’IOBHI[EJ]EHMS!, BJIATOBBIJICJICHHA U Bblie-
neaust CO, OT Moaeid B MPOEKTHEIX 3a1aX H KOM-
HATAX, CIYKeOHBIX MOMEILeHHsX, KoHpepeHil-3a-
Jax M 3anax conemaum‘i B 3aBUCHMOCTH OT TEM-
nepaTypsl BO3AYXd PEKOMEHAYETCS NPUAHMATE N0
Tabn. 3.3.

Hna madopatopueix nomemennit HUW ec-
TECTBEHHBIX W TEXHHYECKHX HAayK HeoOXomgHMO
NPOCKTHPOBATb HPUTOYHO-BHITSKHYIO BEHTHIS-
LHI0 ¢ MEXaHHYECKAM MOOY#ACHHEM, 1IpeiyCcMaT-

TABJMUUA 3.3. BBIZIEJIEHHUA OT 1 YHEJIOBEKA
TEMJIOTBI, BJIATA MU CO,

Temneparypa Tennoseiaencuus. Bt Baaro- Beiaene-
BO3/IyXa B 30He—————————— Boijeie- Has CO,,
npeOblBaHUR [ONHBIE fB- CKpbl-  HUA, a4

moneii, "C HblE  TbIC /9
20-22 105 70 35 50 20
23-25 111 60 51 75 20
26-28 116 49 67 100 20

puBas NpH HEOOXOAMMOCTH NOACTPEB, OYHCTKY
W yBlaxkHeHwe Boiayxa. Ilpm NpoexTHpPOBAHHK
BEHTH/IAIIAH TEMIIEPATYPY, OTHOCHTE/BHYIO BJIAX-
HOCTH H CKOPOCTb JIBHKEHHS BO3AYXA B MOMeLle-
HUAX NaGopaTopuil ciejsyeT NPHHUMATE Kak s
NPOU3BOACTBEHHBIX NOMeIIeHKH, paboThl B Ko-
TOPBIX OTHOCSTCS K KATETOPHA JIETKHX, & TAKKe 10
TEXHOJNIOrMHYECKHM TpeGoBaHusAM. B nomeienunsx,
rje NpoM3BOAATCA PaboOThl ¢ BpeaHLIMU BEILECT-
BAMH BCeX KJ4CCOB ONACHOCTH MIH MPOMCXOIWT
BBIJEJIEHHE TOPIOYHX NApOB H ra3os, HE JONyCKa-
eTCsl PelMpPKY/IAINA Bo3ayxa. B momernenusx ma-
GopaTtopuit AOMKHBI GBITH NpelyCMOTPEHLI 01-
KpLIBAIOLIMECSH YacTH OKOH H CHCTEMBI ecTecTBeH-
HOH BEHTHUJSLAM JUIA YJAJEHAS BO3/yXa M3 0O-
MelueHHi B Hepabouee Bpemsa. OObeMm BO3nyXa,
yaanseMoro 4epe3 BBITSKHOM wmkad, criegyer
ONpeIesATh B 3aBHCHMOCTH OT CKOpPOCTH JIBHKe-
HMS BO3jlyXa B pacueTHOM mnpoeme mkada, co-
riacHo Tabn. 3.4.

Ilpn oprannzauum nogadn NMPHTOYHOTO BO3-
JyXa HemocpeicTBEHHO B noMelnenue naboparto-
puu ciaenyet noxasate 90% oObema Bo3ayxa,
yAANAEMOr0 MECTHEIMH BBITSKHBIMH CHCTEMAMH,
a B KOPHAOD M XOJJI-OCTANLHOE KOJMYECTBO
posayxa (10%); mpu 3TOM B X0/UTaX 3IaHMii J1a-
GopaTopHil XHMHYECKOTO NpodHIIs, NpHMbIKAO-
HIHX K JIECTHHYHBIM KJETKaM MM IaxXTam jad-
TOB, AOJKeH ObITh oOecnedeH He MeHee deM 20-
KpaTHbIH 06Men Bodayxa; 06beM XOJI0B Cleayer
NPHHUMATE B pacdeTe MHHHUMAaJILHBIM H He Golee

TABJIHULA 34. CKOPOCTb JABUXEHWS
BO3AVXA, YIAJISIEEMOIO UEPE3 BbITS)KHOM
lIKA®, B 3ABUCHMOCTH OT MPEAEABHO
JIOIIYCTUMBIX KOHUEHTPALIMI BPEQHBLIX
BEIIECTB B PABOYEW 30HE

[penenasHo momycTHMbIE
KOHIEHTPAIMH BPEIHBIX
BeecTe B paboueit
30He, Mr/M*

CkopocTb NABHXECHAS
BO3JYyXa B pacyeTHOM
npoeme wkapa, m/c

Bomee 10
Or 10 70 0.1
Menee 0,1

—-Po

Mpumedanus 1. Tiomans pacieiHoro cedenus
npoema HeoBXOJHMO [PHHUMATL pasHoil 0,2 Mm% Ha 1 m
AJIHHEL BRITSXKHOTO mKada.

2. Tpn paboTax, CBA3aHHBIX C BhIZEIEHUEM B BO3JYX
a’3po3oJieil ¥ NLUIM BewwecTB 1-, 2- B 3-ro Kjacca onac-
HOCTH, CKOPOCTh IBHKEHHA BO3IYXA B PACUETHOM [IpOEME
BBITSDKHOTO MKaba cienyer npunumats 1,2- 1.5 m/c.

3. Koadpuusment onHoBpeMeHHOCTH paboThbl BLITS®-
HBIX (WKAPOB JONYCKAETCH NPHHUMATDL PABHLIM eAHUKLIE.
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TABJIHUUA 35 3HAYEHUSA 1IOAITOPA
BO3AVXA B 3JAHUAX XUMHYECKHX

JIABOPATOPUI
Momeruenust Tloanop na ataxkax, Ia
IMm 2M 3m 4m 5wm
JlaGoparopuu 40 30 20 10 O
Pa6oune komuHathl m1g 80 70 60 50 40
TeopeTHueCcKo# paboThI
Kopuaops! ¥ Xonus! 70 60 50 40 50

130 M* TIpH a’poaMHAMHUECKOM pacueTe mpu-
TOYHBIX ¥ BBITS)KHbIX CHCTEM BEHTHJISAIMH 3IaHUMH
mabopaTopHil XMMHYECKOro npogund HeoOXoaH-
MO YYHTBIBATH TNOATIOP BO3jlyXd B [OMELIEHUAX
(B 3aBHCHMOCTH OT 3Taxkd, Ha KOTOPOM pacHo-
JIOMXKEHO TIOMelleHre) cornacHo Tabn. 3.5.

CHcTeMBbl NPUTOYHOH BEHTWIIALMK, KOHIH-
IIMOHHPOBAHMSA BO3AyXa W BO3IYUIHOTO OTOMJIE-
HUS, 00CTYKUBAIOLIME TIOMELLEHHSA C TPOU3IBOAICT-
BaMu (npoueccamu) xateropuit A, b u E, nomxabl
NPOEKTUPOBATLCSA OT/AENIbHBIMH JUlsi TPYIN NOMe-
menuil kaxaoi M3 ykasaHHbIX kaTeropuii. Cucre-
MBI BBITSKHOH BEHTHIISILLAH, ODCITYKHUBAOLIME TIO-
MEILEHHA ¢ MPOH3BOACTBAMH (NPOIECCAMH) Ka-
Teropuit A, B ¥ E, NOJKHBI TPOEKTHPOBATHCH
OTIETbHBIMHA [UIS KaXmoro nomewenus. Cuctemy
BBITAXKHOH BEHTHJIALMH ITOMELIEHHH TabopaTopHil
¢ TPOM3BOJCTBAMH (NPOIECCAMM) KaTeropuu B
(B TOM YHCIIE TIOMELUEeHHH, TpeAHa3HAYeHHBIX IS
pabOTEI CO B3PBIBOMOKAPOONACHBIMH BElIECTBA-
MH), ODOPYIOBAHHBIX BBITSHKHBIMH MIKadamu,
CIIEAYET TPOEKTHPOBATH'

JEHEHTPaIH30BAHHON OT BBITHXHBIX liKagoB
€ MHAMBUAYAALHEIM BO3/IYXOBOIOM H BEHTHJIATO-
poM AJIA KaXI0ro nomMeunieHus,

HEHTPATH30BAHHOMH, MPH KOTOPO#A BHITSKHbBIE
BO3JYXOBOJbLI OT KaXAOro OTAeNbHOro Jabopa-
TOPHOrO MOMelenus oObeAHHAIOTCS B COOPHBIH
BEPTHKAJIBHBIH KOJUIEKTOP, Pa3MeIIAEMbli 3a Ipe-
NeNaMM 3[AHNS, WM TOPH3IOHTALHBIN, paiMe-
MAaeMbIi HAa TEXHMYECKOM 3Taxe B TIOMEIUCHHH
Ui 06OPYAOBAHHA BBITSKHBIX CHCTEM

Jns noMenieHnit TabOPATOPHE ¢ TPOM3BO-
cTBaMHu (Tponieccamu) KaTeropuda B Bo3MoXkHO
NPOEKTHPOBAHHE OOMIMX NPUTOYHBIX KOJILJIEK-
TopoB. OOvenuHeHWe NOITaXHLIX OTBETBJICHHH
BO3JYXOBOJIOB WM NOJTAXHEIX KOILIEKTOPOB JIO-
nyckaeTcs He Gonee yem 8 aeBATH dTaxed Ilpu
9TOM HEODXOMHMO yCTAaHABIMBATE CaMO3aKpbIBa-
rolyecs 0OpaTHbIE KIANAHB! HA KAKIOM N0ITAK-

HOM OTBETBJICHHH HIJIH TIOITAXHOM KOJUIEKTOpE,
ofcTyXHBaroLieM rpymnibL noMelileHuii 06umeH mio-
uanesto #e Gomee 300 M7 B nomewennu maGopa-
TOPHM MECTHBIE OTCOCHI M O6IIECOOMEHHYIO BbI-
TAKKY MOXHO OOBEAWHATH B OJHY BBITSKHYIO
cucTeMy. Bo31yXoBOabl MECTHBIX OTCOCOB H 06-
HICOOMEHHOM BBITSKKH MOTYT ObITh O0beHHEHBI
B TIOMEWICHHH 1a00paTOPHH WJIK B IOMEINCHAU
BEHTHJIAUHOHHOTO o00OpynoBaHua B cucTemax
BBITSDKHOH BEHTHIIAIMHA JabopaTopuil Npu yaane-
HMM BO3YLIHOH CMECH C XHMMYECKH AKTHBHbIMM
Ta3aMH Cre/lyeT TIPUMEHSTh BO3/YXOBOJIbI H3 KOD-
PO3HOHHO CTOHMKHX MAaTepHAJIOB.

3.4. OBIECTBEHHBIE 3/IAHHSA

A. Jlerckne OLIKO/IbHBIE YupeskaeHus |

B nomemenMAx ETCKHX caJoB-fcneil mpo-
EKTHPYIOT TPHTOYHO-BBITAKHYIO BEHTWIAIMIO C
ecTecTBeHHBIM noGyxaennem. [Ipu pacueTe Ben-
THJIAMH PYKOBOJACTBYIOTCH JaHHBIMHM, TIDHBE/ICH-
HbiMU B Tabn 3.6.

Jns nomemeHui TpYNMNOBBIX W HIPaJibHBIX-
CTOJIOBBIX BO BCEX KJIMMAaTHYECKMX paioHax, Kpo-
Me nopapaiioHos IA, IBb u I, npeaycmatpusaror
NICPUOIHYECKOE ECTECTBEHHOE CKBO3HOE MITH Yrjio-
BOE npoBeTpuBaHue. B IV ka#MaTuvdeckoM paiioune
NEPHOMYECKOE CKBO3HOE MJIH YIJIOBOE NPOBETPH-
BaHHE TPEAYCMaTPHBAIOT TaKke B CHallbHSAX-Be-
PaHIax, KYXHAX, CTHPAJbHBIX-Pa30OpPOYHBIX, Cy-
UIATBHAX-TTAUILHAX H TYATeTHbIX.

Ynanare BO3AYX W3 TIOMEIUGHHH CTaJieH,
AMEIOIIMX CKBO3HOE MJIH YIJIOBOE NPOBETPHBAHKE,
ZIOMyCKaeTeA Yepesd IPYNIIOBbIe NOMELIEHHS.

Obvem BO3jJlyXa, YZIAJISeMOTO OT OJHOTO
wkada A CyulkM AETCKOM OZeXIbl, NPHHUMA-
ercst paBHeM 10 M*/u.

BuITsKHbIE BO3YXOBO/IbI, MAYIIHE M3 MHINE-
6J10Ka, HE JOKHBI TIPOXOJHTH MEpPe3 TPYNTIOBBIE
H CNAJIbHBIE TIOMEMICHHSA.

J1s METUIMHCKUX TIOMELLEHHH CleayeT npo-
EKTHPOBATh CAMOCTOATEINIbHbIC BRITAXHBIC KAHAIIBI.

Jns nepuoamteckoil uHTeHCHOURAUNH BO3NY-
X000MEHA Ha BBITSKHOM KAHANE B TYAJIETHBIX
KOMHATax 0e3 OKOHHBIX NPOEMOB B HAPYXKHbIX
OrpaXIeHHAX CJIENYET YCTAHABIMBATL N0 OAHOMY
OCEBOMY MaJlorabapHTHOMY BEHTHIATOPY.

Jlas mojorpesa HapyXHOrO BO3[yXa, HOMA-
BAEMOI'0 B TIOMEIEHHS CTHPAJbHOH W rIajgHlib-

! Cm Takke BCH 49-86
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TABJHULA 3.6. PACHETHAS TEMIIEPATYPA 1 KPATHOCTb OBMEHA BO3/IVXA B
MOMEMEHHAX JETCKHMX JOWKOJbHBIX YUPEXJIEHWUN

[Tomerenns

PacueTHas Temme-

O6BeM MK KPaTHOCTb BO3AyXooGMeHa B | 4

parypa Bozayxa, “C

B KIIAMaTHYecKHX paloHaX H HompaiioHax

1A, 11, v IA, 1B, I BO BceX, kpome IA, 1B, IT
1B, IT" 111, IB,
a NPUTOK  BHITAKKA NPHTOK BBITKKA
Hrpasbhas, npuemMHas Miaiei 24 23 22 2.5 1,5 — 5
ACeJIbHOH TpYyIIIbl
'pynnosas, pa3zieBanbHas 2-i 23 22 21 2,5 1,5 - L5
rpynIsl paHHero Bo3pacta H 1-i
MIaMIeH TPynmnbl
['pynnosas, pa3jieBanbHas:
2-i MaammeRt rpynmbt 22 21 20 2.5 1,5 - 1,5
cpezHel u cTapuiei rpynmbt 21 20 19 2,5 1,5 - 1,5
Cnanbuu:
ACENbHBIX TPYII 22 21 20 2.3 1,5 - 1,5
JIOIIKOJIbHBIX TPYIN 20 19 18 2,5 1.5 - )
Tyanetusie:
ACENbHBIX [Py 23 22 21 1,5 - 1,5
JIOIIKOIbHBIX FPYMM 21 20 19 1,5 - 1,5
3anpl A7 MY3BIKAJIbHBIX M TMMHAa- 20 19 18 2,3 1,5 = 1,5
CTHYCCKHX 3aHATHH
ByderHble 16 16 16 - 1.5 - 1,5
IIporynogyHele BepaHIbI 12 = - Io pacteTy, HO He - -
menee 20 m°/4 Ha |
pebenka
TMomemenune GacceitHa a1s oOyue- 30 30 30 TIdo pacdery; HO He - Mo pacuety, HO
HHUS HeTed ILJIABAHMIO meree S0 m’/4 Ha | He Menee 50 M /4
pebenka Ha | pebeuka
MeguuMHCKHE TOMENIEHNS 23 22 21 2,5 1,5 - 1
CnyxebHo-0bITOBbIC TIOMEILCHUS 20 18 17 1,5 1 = 1
Kyxus 15 15 15 ITo pacuety ~ [To pacuety
CrHpanbHas 18 18 18 5 5 5
I'nagunbHas 16 16 16 5 5 5 5
OuznoTepancBTHYECKHA KaOHHeT, 28 28 - 2,5 1,5 - 1,5
kabDHHET mMaccaxka
Mpumevarnns: 1. B IA, Ib n II' KiIHMaTHYeCKHX NOJApaHOHaX NPUTOK BO3JyXa B IOMEIUCHHA C.eiye|

[pedycMaTpHBaTh MEXaHHYCCKHMH BeHTH/IAUHOHHBIMH YCTAHOBKaMH.
B nomermennsax cmpanhuoii It 1 ) N TR CIle[lyeT OpPraHu30BbLIBATh MeXaHUYeCKHH MNPHTOK H BbITAXKKY

BO3IYyXA.

3, B TyaneTHbIX JOLIKO/JbLHBIX TPYNN BBITAKKY BO3IyXa ClelyeT IPedycMaTpuBaTh M3 yOOpHOI.
4. B Tyajietax JAeTCKO IPYIkbl, npOeKTUPYeMoii Ge3 ecTecTBeHHOTO OCBeILEH s, BLITSKKA J0JDKHA ObITh He MeHee

3 obwemoB B | 4.

HOH, MOTYT TIPHMEHATHCS IPUTOYHbIE IKadkI C HC-
NOJIb30BAHHEM B KA4eCTBE HArpPEBATEIBHBIX 3Jle-
MEHTOB KaJIopu(epoB, KOHBEKTOPOB MIIM pajHa-
TOPOB.

JIns nOCTHPOYHBIX, He OGOpPYHOBAHHBIX CY-
LIMJIbHBIMH DapabaHaMH, NOJOrPER MOCTYNAKOIIE-
ro BO3OyXa OOMycKaeTcs OOSCHevHBATH 3a CYET
NOBEPXHOCTH HarpeBaTe/IbHbIX NpUGOpPOB.

Jns OeTCKMX OUIKOJBHBIX YUPeXOEHHH He
MOTycKaeTes MPHMEHEHHe acheCTOLEMEeHTHBIX BO3-
IYXOBOMOB B CHCTeMaX BCHTHJISLMH.

b. O0weobpazoBaTe/ibHble LIKOJIbL,
IIKO/IbI-AHTEPHATHE H MpodeccHonaNbHO-
TeXHHYECKHe Y4namma '

B yueBHbIX TOMEIIEHHAX TIPOEKTUPYETCH TIPH-
TOYHO-BBITHKHAA BEHTHJIAIMA U3 pacuera 16 M3/
BO3/Iyxd Ha OXHOro 4enosexa. [Ipu mpoekTHpo-
BAHHHM MNPHTOYHOH BEHTHIAUMH C MEXaHHYCCKHM
noOyx/IeHHeM JIOJKHA TpeaycMaTpHUBAThCA ec-

! Cm. takxe BCH 50-86 u BCH 51-86.
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TECTBEHHAA BBITSKHAS BEHTHIAWMA B pa3Mepe Of-
HOKpPATHOTO OOMEHA HEMOCPEeICTBCHHO M3 y4el-
HBIX TIOMemmeHud (knaccos, nabopaTtopuil, yueb-
HBIX 3aBefieHiil). YIaiaaTh BO3AYX W3 y4eOHBIX
NOMEIIEHHH CTIeIyeT 4epe3 peKpealMHOHHbIE To-
MElEHHS, CAHUTAPHbIE Y3/ibi, 4 Takke 3a C4eT
IkcUIBTpaLMH Yepe3 HEMJIOTHOCTH OKOH. B uiko-

nax ¢ guciaoM yvaimxca 1o 200 BKIHOYHTENbHO
AOMYCKAaeTcAd YCTPOHCTBO BeHTHIANMH Ge3 opra-
HM30BAHHOIO MeEXaHHYeCKOro mpuToka. JlaHHbie
[UIs pacyeTa BEHTHWJIAUWH OpHBEAEHB! B Tabm. 3.7.

Ipy npuMeHEHHH A y4eOHBIX NOMEILEHHI
CHCTEM BO3MIYILIHOrO OTONJIEHHS, COBMEILEHHOro
C BEHTHJANMEH, HeoOXOMHMO TpeqycMaTPHBATH

TABJIUIA 3.7. PACYETHASA TEMIIEPATVPA U KPATHOCTb BO3JAVXOOBMEHA B
IMOMEMEHWAX WKOJI X1 YYUJINIL

IMomeruenns Pacuernast Temneparypa Boioyxa, OObeM HIM KpaTHOCTH BO3-
°C, B KJIAMaTHYeCKHX paiOoHaX W nyxoobmena B 1 4
noapafonax
IA, 1B, I, I, v NPUTOK BBITSXKKA
Ir IB, I
Kiaceel, kaGuteTb, nabopaTopuun 21 18 17 16 M3/ Ha | e
YyeOHbIE MacTepcKue 17 15 15 20 M*/4 ma 1 uem.
CnopTHBHBIA 3aJ1, cTyaus Xopeorpaduu 17 15 15 80 m3/4 Ha 1 gem.
CnanbHble KOMHATHI 18 16 16 - 1,5
AKTOBBIH 3aJl— KHHOAYIMTOPHA H KaOu- 20 18 17 20 M3/4 Ha 1 yen.
HET TEXHHYCCKHX CPECTB
PekpeaioHHbIe NOMEIICHUS 18 16 16 - -
Yuutensckas, KpPyKKu 21 18 17 - 1,5
buGauoTexka, kKaOMHEThI aJIMHHHCTPAIIMH, 21 18 17 - 1
KOMHATBI OOLIECTBEHHBIX OPraHH3amni
Ka6uuer spaua (MEIMUMHCKAS KOMHATA) 23 22 21 1.5
PasneBasibHbIC IPH COOPTHBHOM 3aJle 22 20 19 - 1,5
[yiessie 25 25 25 - 5
PasnesasibHble npH JYIHIEBbIX 23 22 20 B o0beMe BBITSKKHM U3
JyLIEBBIX
VGopHbie 21 18 17 50 mM3/a na | ynwras,
25 m3/a Ha 1 mMccyap
VMbiBallbHBIE B OT/AEIBHOM NOMEINCHHAH 23 22 20 - 1
KoMHAThl 119 YHCTKH Ofek sl H 0OyBH 20 18 17 - 3
lapaepobubie W KNagoBble OAEKAbl U 19 16 16 - 1.5
obysu
Bectutronp 19 16 16 - -
Cronosas:
rOps<uil 1ex 5 5 5 ITo pacuety
(B Hepabouee BpeMsi)
LEXH XOJOMHBIH, JOrOTOBOYHBIH, 16 16 1 3 4
MSCHOM, PHIOHBIHA, OBOLIHOH
MOHK4 CTOJIOBOH M KYXOHHOH TIOCYIbI 20 20 20 4 6
KJ1aJI0Bas OBOIIEHR 5 5 5 - 2
KJIa10Baf CYXHX TPOJYKTOB 12 12 12 - 2
34arpy304HO-TapHas 16 16 16 - -
obeneHHbIT 3an 16 16 16 He menee 20 m*/4 Ha 1
TOCaZI0YHOE MECTO
KunoanmapaTtHas 16 16 16 IMo o6beMy BBITAKKHA
OT KHHOIPOEKTOPOB
®oTtonabopaTopusd, kuHOOTONIAOOPATO- 18 18 18 -
pusi, TEXHWYECKHH UEHTP
Vromox ®uBOH NPHPOIbI 20 - - - 5

IMprmedanua 1. B xnaccHsXx nomeueruax and [-IV knaccoB u B yriosnix KaGMHeTax, KOMHATaX OTAbIXA
(CnManbHBIX-HIPOBLIX) H CIATBHBIX KOMHATAX PACYETHYIO TeMNepaTypy cieayeT npuaMMathk Ha 2 °C BhIle YKA3aHHOM.

2. OBveM ynangeMoro BO3jlyXa OT BBITHKHOIO XMMWYeckoro wkada npuaumaercs pashbiM 1100 m7/4

3. V Hax/[a4HOTO TOYHMNA JOJKHEI NPENYCMATPHBATECA YKphITHE M obecnsUiMBaromuii arperat

4. KieeBapkn OOJIKHBI ORITE 00OpYHOBAHBI YKPHITHEM, JIOKAIH3YIOMIHM BRIIENCHAN, H MECTHOH BHITKKOM.

5. IIpH pacyere CHCTEM BO3AYIIHOIO OTOIUIEHHS TEMUIOBhINENCHNS OT OJHOTO yYaluerocs B yueGHoM moMelleHNH

NPHHUMAIOTCH paBHbiMu 69,8 Br
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4BTOMAaTHYECKOE yNpaBJeHHE ITHMH CHCTEMaMmH,
B TOM 4YHMCJe nojagepxanue B pabouee ppems
pacyeTHOH TEMNEPATYPLI 1 OTHOCHTEJIRHOM BITaX-
HOCTH B npeaenax 30-60%, a B Hepabouee BpeMs
TemmepaTypsl He Huke 15°C. B HepaGouee Bpems
IOTIYCKAETCA MCIOJB30BAHHE PEIHPKYJIAIMH BO3-
yXa B CHCTCMaX BO3AYWIHOIO OTOILICHHS Yyueh-
HbIX TomemeHdl. Temnepatypa Bo3jyxa, noja-
BaeMOro B padouee BpeMs CHCTEMAMH BO3Jylil-
HOro OTOTUIEHHS, HE AOJIKHA Tpepbiiath 40 °C.

BLITSKHBIC KAHANBL H3 YYEOHBIX MOMeLUEHHIT
NpH BO3AYLIHOM OTONJICHHH TPOEKTHPOBATH HE
crejyer.

YCTpOHCTBO BHITSXKHBIX KaHAJIOB MOXKHO He
npellycMaTpHBaTh TAK e B Cllyuae, eclii B TO-
MeEIEHHAX YYHTEILCKOH, 6ubnnorekn, kabuHeToB
aJMHHHUCTPALNH M B KOMHATAX OT/BIXAa UMCIOTCA
HAPYXHbIE OKHa ¢ (pamyramu uiam GOPTOUKAMM.

B umikonax ¥ y4umIMInax, Kak mpaBHIO, Mpo-
eKTHPYIOT OTHEIbHBIE CHCTEMbl BEHTHIISLMH [UIA
CTeNyIOUMX TNOMEIIEHHI: KJIACCHBIX KOMHAT H
yueGHBIX KaOWHETOB (IpH OTCYTCTBHHM BO3IYIM-
HOro OTOTUIEHHS), AKTOBBIX 34JI0B, CNIOPTHBHBIX
34/10B, CTOJIOBBIX, JaGopaTopHil ¢ mpemapaTtopc-
KHMH, ODOpYIOBAHHBLIX BBITKHBIMH HIKabaMH,
KHHOANNapaTHBIX, AKKYMYJISTOPHBIX, CAHHTaPHBIX
y37I0B, MennyHkTa. OTaebHas CHCTEMa NpPHTOY-
HOIi BEHTHIIAUHH JOJIKHA MpelycMaTpHBaThCs /11
CTOJIOBBIX.

W3 naGopatopuit GPUIMKKH W XHMHH YCTPaH-
BAKIT MEXAHHYECKYIO BBITHXKKY 4epe3 BHITHKHbIE
wkadbl. 18 yUCHHYECKHX H JIEMOHCTDAIHOHHBIX
NaBopaTOPHLIX 1WKadOB NPOEKTUPYIOT OTAE/bHbIE
BBITSKHBIE CHCTEMbI. PacueTHYIO CKOpOCTb IBH-
HEHHA BO3/lyXa B paboveM OTBEPCTHH TPH 1M0J1-
HOCTBEO OTKPBITOM IITOPKE MPHHHMAIOT COOTBET-
creenHo 0,5 u 0,7 m/c. O6bveM BO3IyXa, ymasse-
MOro 4epe3 BHITHXKHONA lukad, crmenyer ompene-
JISTh B 3aBUCHUMOCTH OT CKOPOCTH JABHXCHUS BO3-
OyXa B pacyeTHOM TmpoeMe IKada COrNacHo
Tabn. 3.8.

M3 nomerenunii, o60pyIoBaHHBIX BbITHKHEI-
Mu 1nkadamn, BeCk 00beM BO3AyXa clegyeT yaa-
JIATHL Yepe3 mxadel, npeaycMaTpHBas OTIAETbLHYIO
cHcTeMy I8 Kaxjaoro wkada. Yaandars Bo3jyx
nonyckaercs obuwied CHCTeMOH BEHTHIALMH W3
OJTHOTO WJTH HECKOJIBKHX NMOMEIICHH TIPH YCIOBHH
ofecneueHus TpeGOBaHW MO B3pLIBONOXKApoOes-
onacHocTH ¥ cornacuo CHull 2.04.05-86.

B nomerenus naGopaTopuit, rae BhIACAAOT-
sl BpeJHble BEIIECTBA, Cle/lyeT TIOXaBaTh HE MEHee
90% obuiero 06beMa TPHUTOMHOIO BO3AYXA A4

TABJIWUIA 38 CKOPOCTH JIBUKEHHMS
BO3VXA B PACUETHOM IIPOEME IIKA®A B
3ABUCUMOCTHM OT IIPEAEJBHO
JAOMYCTUMBIX KOHUEHTPAUMH BPE/IHBIX
BEIIECTB B PABOYEW 30HE

MpenenbHo pomycTAMELE
KOHIEHTPalMH BpeOHBIX
Bewects B padoveii 30He,

CxopocTe IBHMKEHHS
BO3[yXa B PAcCYeTHOM
npoeme wikada, m/c

MI/M
bonee 10 0,5
Ot 10 po 0,1 0,9-1
Menee 0,1 1-1,5

NMpumevannsa 1. [nowans pacyeTHOro ceveHms
npoema Heobxoaumo npuHMMaTh pasuoii 0.2 M* Ha 1 M
JUHHBI BRITSAHOTO wwiKada.

2. Koapduumentsl onHOBpeMeHHOCTH paboThl Bbi-
TAKHBIX WKaoB B sabopaTopuAx yCTAHABIMBAIOTCH 3a-
NaHWeM HA NPOEKTHPOBAHHE.
9THX niomellerHit. OcTalbHOH 06beM NPHTOYHOI O
BO3yXa TIOAETCH B CMEXHbIe MOMELIEHHS (KOpH-
IIOPbI), TIPHYEM €ro KOTHYEeCTRO He JOJIKHO mpe-
BbllIATL |,5-KpaTHOro 803ayxoobmeHa B | 4 ans
ITHX TIOMELIEHHN ¢ yyeToM Ko3ddHiHeHTa 0aHO-
BPEMEHHOCTH JACHCTBHSA CHCTEM MECTHBIX OTCOCOB.
ONPENEeAEMOro 10 TEXHOJIOTHYECKOH YaCcTH Mpo-
eKTa.

[Mpyu cMeXRHOM pPACTIONOKEHHH YMBIBAJIbHOIM
KOMHATBI U YGOpHOM BBITSXKA NpeaycMaTpHBa-
eTcd U3 yOOpHOIA.

Bo3ayxoobMen B IIKOJBHBIX CTOJI0BLIX pac-
CUMTBIBAETCH HA MOIJIOLIEHHEe H3DBLITKOB TEma,
BBIZIEJISIEMOTO TEXHOJIOTHYECKHM 00OopyaoBaHHEM
KYXHH, IIPH 3TOM KOJHYECTBO HapyXHOr o BO3AYXa
Ha 1 MecTo B 00eIeHHOM 3aljie NOJNKHO MpH-
HuMathes He menee 20 m3 /4. TlomasaTs mputou-
HBIH BO3AYX ciaexyeT 4epe3z OOeICHHBIH 3a7, yaa-
JATh — U3 TIOMEIeHUH KyXHH M ApYrUX NpOU3BOI-
CTBeHHBIX TomewieHuit. TIpu ycraHoBke MOJYJH-
POBAHHOTO KYXOHHOro 0GOpPYIOBAHUSA HACThL TPH-
TOYHOrO BO3JYXa MOAAETCH Yepe3 BEHTUIISIMOH-
HBIE YCTPOMCTBA 3TOrO OBOPYIOBAHHA.

[puTounsbiit BO3AYX B KHHOANNAapaTHYIO [10-
MyCKaeTCd MOMABATh OT NPHTOYHOH CHCTEMBI aK-
TOBOrO 3474 — JEKIHOHHOH ayIWTOPHH TIPH ycIo-
BHH TIOJIKIIOYCHHS BO3JYXOBOJA, WIYLIEro B Ku-
HOAMNAPATHYIO, K MPHTOYHON CHCTeMe 3aJla HHXe
YPOBHS TI0;1a KMHOANTIAPATHOH.

Bo3ayuIHo-TenIoBbie 3aBEChi CJIEYET NPOEK-
THPOBAaTh IJI8 IIKOJ HAa 4YeThlpe M Ooiee mapan-
neneit kaaccos, coopyskaembix Bo Il u 1II kin-
MaTHYecKHX pailoHax u B IB u IJ] knamaTnueckux
noapaHoHaX C pacueTHOH TeMIepaTypoil OTOMM-
TenbHOro nepuoja-20°C u nuxe. Ilpu cTpom-
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tenwctBe 1wikod B IA, 1B u I kanMmartuueckux
noAgpaioHax BO3AYUIHO-TEMIOBBIE 3aBECHl NPE[l-
yCMaTpHBAlOTCH )18 IIKOJ HA OJHY MapaJuiellb
I—1IV u gpe napamnens V-XI knaccos u Honee.

B. BoJbHAIBI H NOJHK/IHHHKH

B 3manmsax antek u neyebuo-mpoduIakTHYCC-
KNX YUpEeXACHH, KpoMe MHBEKIUOHHBIX BOILHUL
(oTmeneHnit), NPOEKTHPYIOT NPHUTOYHO-BLITSHKHYIO
BEHTHJISLHIK € MEXaHHWYEeCKHM HOGy)KI[EHHeM.
B uupekuuonnsix GonbHMNAX (OTAENEHUAX) BbI-
TSKHYHO BEHTWIANHIO YCTPaMBAKT M3 KaX0ro
Ookca, mony6okca H OT KaXIOH NaJaTHOH CEKUMK
OT/IEJIBHO ¢ ECTECTBCHHBIM NMOOYXKICHHEM H yCTd-
HOBKO# medIeKTOpa, a NMPHTOYHYIO BeHTHIISIIMIO
NPEAYCMATPHBAIOT C MEXAHWYCCKHM TMOOYKICHH-
CcM M mojayell Bo3myXa B KOPHOP.

Ipu pacyeTe BEHTHISIMH PYKOBOACTBYIOTCH
JIAHHBIMH, TIPUBEIEHHbIMK B Tabn, 3.9.

KoHguuunoHUpOBaHUE BO3IYyXa NMPOEKTHPYIOT
B OlEpaliHOHHBIX, HAPKO3HBIX, POJOBBIX, MOCITe-
onepanMOHHbLIX MANATaX, peaHUMAHOHHbIX 3a71aX,
nmanaTax WHTEHCHBHOH Tepaniu, B OJHOKOEYHBIX
M [BYXKOEYHBIX NMAJATAX 1A OOIBHBIX C 0WKOraMu
KOKH, B MajlaTax, NpeaHa3HauyeHHbIX /1 pa3sme-
menns 50% Koek OTAE/EHHH U1 rPYAHbIX M HOBO-
pPOXJICHHhIX feTelf, a Takke BO BCeX TanaTax
OTJAENCHHH HEeTOHOINEHHBIX M TPABMHPOBaHHBIX
neTeid. Bo3ayx, noaaBaeMblii B 9TH TOMEILCHHS,

HAUIEKNT JOMOJIHMTEILHO O4MllaTh B OaKTepHO-
JTorudeckux GUABTPAX, YCTAHABIMBAEMBIX TIOCIIE
BEHTHJIATOpPAa. B 3TOM ciy4ae He momyckaeTcs
YCTAHOBKA MACIISHBIX (PHILTPOB B KavecTse I cTy-
TeHH OYMCTKH BO3IyXa.

B mnanartax, KoTopkie oBopymyiwoTcs moi-
HOCTbIO KHOBC3aMH, KOHAMIHOHHPOBAHUE BO3AYXd
NpeaycMaTpuBaTh HE CleAyeT.

B onepanMOHHBIX, HAPKO3HBIX, MOCIEOTEpa-
HMOHHBIX MAJATAX, POMOBLIX, peaHHMAIHOHHBIX
3a7I4X M TIAJIATAX MHTEHCUBHOH Tepamuu OTHOCH-
TEJBLHYIO BI4XHOCTh BO3/lyXd CIEAyeT TPUHUMATE
55-60% ; nOABMKHOCTL BO3JlyXa HE AO/KHA Tipe-
Bpimath 0,15 M/c. OTHOCHUTENBHYIO BJIAKHOCTD
BO3/IyXa B 3MMHEe BpeMs B NajlaTaXx WHOro Ha3Ha-
4YeHHA peKoMeHayeTcs nmpuHuMath 30-50%. VB-
JaXKHEeHHE BO3AYXa NPeAyCMaTPHBACTCH B MPHTOY-
HBIX YCTAHOBKAX.

CaMOCTOSTENbHBIE CHCTEMEI TIPHTOYHO-BbI-
TSHRHOW BEHTHIIAIIMH, 4 TAKXKE CHCTEMbl KOH/M-
MHOHUPOBAHHS BO3AYXA [UIA NOMELIEHHH, YKa3aH-
HBIX BbilE, NPOEKTHPYIOT; /8 ONEpaudOHHbIX
0210K0B (OTACABHO /18 ACENTHYECKMX M CeNTHYEC-
KHX OT/[leJIeHHH), PeaHHMALHOHHEIX 3aJI0B K nanat
HHTEHCHBHOM Tepanui (OTAEILHO JUIS NOCTYIAako-
KX B OOJIBHUIBL C YIMUBI U W3 OTHE/ICHHE 00Jib-
HHUIL), POJIOBBIX (OTAETLHO 178 (PUIHOTOTHYECKOrO
1 00CepBALIMOHHOTO OT/IEJICRHIT), IaIaT HOBOPOX-
JICHHBIX, HEJOHOIUCHHBIX H TPAaBMHPOBAHHBIX fe-
Tel KakJoro orjeNeHns (OTIeNbHO Id PU3K0I0-

TABJWUIA 39. PACYHETHASI TEMITEPATYPA 1 KPATHOCTb OEMEHA BO3JIVXA
B [TOMEIMEHUAX JIEYEBHBIX YYPEXIEHUNA

Momemenns Temmepatypa, OOBeM MIH KpaTHOCTL BO3AYXO-
°C obmena B 1 4
[IPHUTOK BBITSAKKA

MManaTel 118 B3pocibiX GOJbHBIX, 718 MaTepel 20
JACTCKHX OTHEJICHHI, NanaTel 1 TyOepKyJIe3HbIX
(B3pocTbIX M OeTeH)
Manarst 18 60JIbHBIX THIOTUPEO3OM 24 80 m3/y ma 1 koiiky
Masars juis 60AbHBIX THPEOTOKCHKO3OM 15
MaHunyISIIHOHHbIE-TYAICTHEIEC [1Ji1 HOBOPOXIOEHHBIX 25 1.5 2
TMocneonepalHOHHbIE NaNaThl, peaHHMAalMOHHbIE 3aThI, 2 Tlo pacuety, HO He McHee 10
nagaTel HHTEHCUBHOH TEpanuH, poAOBbIE, POAOBLIC
DoKchbl, OnepandOHHbLIe-ANANH3ANHOHHBIE, HAPKO3HBIC,
najgaTel HA 1-2 KOHKH 1A OXOroBbiX OOJBHBIX
[MocnepoaoBbie NAJATHI 80 m*/u Ha 1 KoiiKy
[ManaTel HA 3-4 KOHKM UIS OXOFOBBIX OOJIBHBIX, 22
nanaThl JuIg feTei
TMajsaThl A8 HEIOHOUIEHHBIX, TPABMUPOBAHHBIX, 25 ITo pacuety, HO HC McHee
IPYIHBIX H HOBOPOMXJEHHDIX JCTeH 80 m*/4 ua 1 xoiixy
boxkcol M monybokcel, GUIETP-60KCH!, TpeaAdOKCEL, 22 2,5 2,5

TAJIATHBIE CCKIIMH HHCbCI(L’LHOHHOI‘O OTOENICHH S

(nona4a BO3my-
Xa B KOPHIOp)
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Ipodoaxcenue maba. 3.9

ITomenienns

Temnepatypa, OObeM WIH KPaTHOCTb BO3AYXO-
°C obmena B 14

Ipenponossie, GUABTPBI, TPHEMHO-CMOTPOBBIE
GOKCI:L CMOTPOBBIC, TICPEBA30OYHbIC MAHHIYIIAIHOH-
Hble, NpeIoIepanioHHble, NPOLEAYPHbIE, KaDHHETHI
1A KOpMJIEHMS [eTeH B Bo3pacTe 10 1 roga
KaOuHeTs! Bpayei, KOMHATBl NEPCOHANA, KOMHATBI
OTAbIXA I8 GOHbeIX, NOJIb3YIOUUXCH npouenypam{
BOMOJICYEHHS M IpA3e/eueHHs, KaOHHEThI HIIIOTEPATIHH,
KaOMHETBl ayJMOMETPHH M aHTPOTIOMETPHH
Kabunets! anrsorpaduu, NpoleaypHBIC H KaOHHETHI
NI pa3fieBAHWA TIPH PEHTreHO-AMATHOCTHYECKUX KaOu-
HeTaxX, TPOUCKYPHBIE U pazjieBajbHbie (iooporpadu-
yeCKHX KaOWHeTOB, KdOWHETBI 3JIEKTPOCBETOJICYEeHHS,
MACCAKHBIC

[TpoueypHbie IS PEHTTEHOBCKHX CHHMKOB 3y00B,
MOeYHbIe JAG0pATOPHON MOCYIbI NATOIOrOAHATOMHYEC-
KUX OTAETIEHHH, KOMHAThI YIIPABICHUS PEHTICHOBCKHX
KAOMHETOB M PAMOIOrHYECKMX OTeIeHuH, doTonado-
paToOpHH

CTepHIH3alMOHHbIE TIPH ONEPAIMOHHBIX, 1AG0PaTOPHH
¥ NOMELLUEHHS JUI POM3BOACTBA AHAJM30B, KaOMHEThI
paanoTereMeTPHYECKHX, IHIOKPHHOIOTHYECKHX U ApY-
ruX WCCIe[OBAHWI, IOMENICHHN [JI TpHeMa, COpTH-
POBKH H B3ATHA NpPO0 s 1aGopaTOpPHBIX aHAJHM3OB,
MOHTQXHbIE W MoOEYHBIE KaOWHETOB MCKYCCTBEHHOI
MOYKM W TOMEIueHui s anmapaTa MCKYCCTBEHHOTrO
KpOBOOOpAIICHAA, NpenapaTOpCKHe nabopaTopui, mo-
MelLeHHs /A1 OKPACKH Ma3KOB, KOMIUIEKTOBAHHMSA H
YHAKOBKH HHCTPYMEHTOB, MpHEMa, pa30O0pKH, MBITbA
U CYIIKH XHPYPrH4ecKHX MHCTPYMEHTOB H Ip.

3anbl neueOHOH GH3KYJIBTYPH

Kabuuers! GyHKIHOHAIBHON THATHOCTHKH, NOMere-
HUS 1S pEKTOPOMAHOCKOIHH

Kabunetsr neuebnoi du3ndeckoil KyabTyphi, MeXaHO-
Tepanuu, 3y0oBpayeOHble KaOMHETBI, KOMHATBI 30HIH-
poBaHus, NOMEMEHHS UIA JlereIbMUHTH3AI[HH
MoMemenus (KOMHATHI) IS CAHMTAPHOH OOpaboTKu
6ONbHBIX, AylIeBbie, KAOHHBI JIHYHOH THrHEHB], TMOMe-
IEHASA 118 CyGaKBaJIbHbIX, CEPOBOXOPOIHLIX H APYTHX
BaHH (KpOME PaJOHOBBIX), MOMeINeHHs MOJOTPeBa
napaduHa ¥ 030KepUTA, JeueOHEIC TUTaBaTEe/IbHBIC Bac-
CeHHBI

[MomemeHus 11 XpaHEHUs TMNCOBLIX OMHTOB M THNCA,
LEHTpalbHbIC GelheBble, KJIaJI0Bbic HHOHIHPOBAHHOIO
6enbd H NOCTENBHLIX TIPHHAMLICKHOCTEH, KIaa0BbIe
X034HCTBEHHOrO MHBEHTAPS, KJIAJ0OBbIE PEAKTHBOB H
ANNApaTyphl B MATOIOr0-aHATOMMYECKHMX OTEJICHHAX
W p.

TMoMenteHHs CTEPHIN3AUMOHHBIX

TMoMeneHHst I8 MbIThs, CTEPHITH3ALUN H XpaHEHHS
CYJCH M rOPIIKOB, MbIThA H CYIUKH KJICCHOK, COPTHPOB-
KH W BPEMEHHOI0 XpaHeHHs IPA3HOro Oenbs W TBEP/IbIX
OTXO/IOB

PerucrpaTyphl, cipaBoYHbie, BECTHOIHM, rapaepot-
Hble, OydeTHble, CTONOBBIE I GOJNBHBIX, KJIATOBLIE
Belleil ¥ oaex bl GOJIbHBIX, TOJIL3YHOIUMXCH MAPKOM
TToMerenus A8 MBITbS M CTEPHIH3ALINH CTOJIOBOI

H KYXOHHOMH NOCY/ibl IpH O6y(eTHBIX M CTONOBLIX NANAT-
HbIX OT/EJIEHHH, APMKMAXEPCKHe IS OOCHyKWBaHHS
DOJIbHBIX, MYJISXKHDbIS

NPHUTOK BBITHAXKA

22 1,5 2
20 1 1
20 3 4
18 3 4
18 1 3
18 50 M3/4 Ha 1 3ammmaromierocs B

3aje
22 1 3
20 2 3
25 3 5
16 - 1
16 Io pacuety
16 -
18 - 1
18 2 3
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MMpodoaxcerue maia. 39

[Momeruenus Temnepatypa, O0BEM WIH KPATHOCThH BO3OyXO-
°C obmena B | 4
HPHTOK BBITSKKA
XpaHUIHINA PaJMOAKTHBHBIX BewecTB, GACOBOUHBIC K 18 5 6
MOCHHBIC PAJMOTIOrHYeCKHX OTAENCHHN, MOCYHBIE B
nabopaTopusx
[ponieypHele B kKaOMHETaX IS CTATHYECKOW H TOJX- 20 4 5
BHKHOM Tele-raMMaTepanuu, kabuHeTsI: alpoHoHO-
JIeYeH]s, TEMI0JeUeHHs, YKYThIBAHHA, TOMEILUEHHS TIPH-
rOTOBJIEHHS PACTBOPOB 71 PAJIOHOBBIX BaHH, KabOHHe-
THI JIeYeHHs YIbTPa3BYKOM
PasznesanpHbie W KaOHHBI N1S pa3jieBaHHs B OTIele- 23 IMputok 1o GanaHCy BBITHKKA
HHAX BOJOJIeYeHHs M3 34JI0B ¢ BaHHBIMH H IPA3EBBIX
TIpoLeayp
MMoMelnelus XpaHeHUs TPYNOB 2 = 3
IMoMeleHns paIOHOBLIX BAHH, rpa3esieuyeOHbIE 3aIbl, 25 4 5
JIyINeBOii 3aJ ¢ Kapenapoi, KabHHETHI rpsa3ecyeHus Ing
HHEKOJIOrHYECKHX TIpoLeayp
[MoMeweHns A8 XpaHEHHs M PETEHEPAlMH I'PA3H 12 2 10
[Momerinenus oICBAHMA M BbIIA4YH TPYIMOB, NMOMEIUECHHS 14 - 3
XpaHeHus XJIOPHOH H3BECTH
[MomeleHnss Ae3HHPEKIMQOHHBIX KaMep:
TPHEMHbIE W3 uucroro 3
16 OTACTICHHSA
rpsA3HbIC OTACICHUA .
pa3rpy3ouHble (YHCTBIE) OTACICHHS 16 5 Yepes rpasHoe
OTOENIeHHE
1036l IPH CEPOBOLOPOIHbIX BaHHBIX 25 3 4
KaGuubl g pa3ieBaHus TIPH CEPOBOJOPOAHBIX 25 3 4
BAHHBIX
TMoMeleHHs IPHIOTOBJIEHHS PACTBOPOB CEPOBOIOPOI- 20 5 6
HbIX BaHH W XpaHeHHS peaKTHBOB
IMomermenus 115 MOWKH M CYIUKH NIPOCTBIHEH, XOJICTOB, 16 6 10
Ope3eHTOB, IPA3EBbIE KyXHH
Huransropuii (mpoueaypubie) 20 8 . 10
CeK1IMOHHBIE 16 1 4
Ilnro3sl nepenx nanaTaMu 8 HOBOPOXJEHHBIX 20 2 1
[ToMelueHus BLINTMCKA POJMIBHHIL H OOJIydeH’s JeTei 22 1 1
KBAPIEBOH JaMno#
V6opHbIE B yMbIBaIbHbBIC 20 - 50 m3/4 ma 1
YHHTA3 H
20 M3/y ma 1
nmHCcCyap
Kiu3mennas 20 - 5
Ilmo3bl B Bokcax W nosybokcax MH(PEKIHOHHBIX 20 - -
OTJIC/IEHHI
Mansie omepannoHHBIE 22 10 5
IMomenienns anTek:
paclakOBOYHbIE, TUCTHILIAIMOHHbIE, KOMHATB! [I5 18 2 3
XpaHeHHs H OQOpMIICHHS JEKAPCTBEHHBIX (opMm
18 MHLeKIHi, KJIaJ0Bble TOBAPOB, KOMHATHI XH-
MHK3-aHAJTHTHKA, MOEYHBIE
KyOOBbIE CTEPHIH3ALHOHHEIE, KIaJOBbIE JIeKap- 18 3 4
CTBEHHEIX TpaB
KJ1af0BBIe TEPMOJAOHIIBHBIX, MEIHKAMEHTOB 4 = 3
CKJIAZIBI CTEPHIIBHBIX MAaTePHAIOB 18 3 —
TOProBBIC 34JIbI 4NTEK 16 3 4
acenTHYeckue 18 4 2

Mpumevanue [na smannii meye6HO-IpOPHIAKTHYECKHAX YYpekIIeHHii, paMelaeMuix B IV CrpoHTe IbHO-KIH-
MATHYECKOM paiioHe, Ha TelWiblil NepHojl rofa pacHeTHyI0 TeMmnepatypy BO3/AyXa B IOMEIUCHHAX, B KOTOPbIX
OpeycMaTpuBaeTes YCTpoHCTBO KOHAMUMOHMPOBAHKA BO3ayXd, NnpuHHMAaTh Ha 3 °C Bblme ykazaHHOM.
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rH4eckoro W 06cepBaMOHHOIO OTAEICHHH), PEHT-
TeHOBCKHX OT/eJieHuit, naGoparopuii, oTneneHui
rpsizeniedeHHs, BOJOJICYEHHS, CEPOBOIOPOIHBIX
B4HH, PaJOHOBLIX BaHH, JabopaTOpHil TPHIroTOB-
NIEHUS PajoHd, CAHMTAPHBIX Y3JI0B, XOJOAU/IBHBIX
KaMmep, Xo3pacueTHbIXx anTek. O6heHHEHMe He-
CKOJIbKMX TIOMEMIEHWH OJHOM BEHTHIIALMOHHOMN
CHCTEMOH BO3MOXKHO TOJIBKO TNPH OJHHAKOBOM
peXHMe B HHX, JIONYCTHMOCTH COOOINEHHS MO-
MereH!i Mexy coboil U HCKITIOYeHHH TpedbiBa-
HHS B HUX HHbeKHOHHBIX GoabHbIX. B kaxnoe
noMeriueHye I8 Je4eSHbIX nporexyp NMpUTOYHBIH
BO3OYX CJlefyeT TOJaBaTh HEMOCPEJACTBEHHO B
BEPXHIOK 30HY, 718 OCT4/IbHBIX HOMEIICHHHA 10-
MYCKAETCH I0Ja4a NMPHTOYHOrO BO3/IYXd B KOPH-
nop no Gajancy BBITSKKH. PekoMenayercs Mo-
JIaBaTh BO3/YX M B TAKHE TIOMEIUCHHSA, KAK BECTH-
010N, OXMOATBHBIE M T. 1L

HapyxHbIf BO31yX, NOJaBacMblii CHCTEMaMH
NPUTOYHON BEHTHINIALMM, HAIUIGAKMUT OYMILATH B
dunbTpax. PeuMpkynsums BO3myxa HE JIOMyCKa-
eTcH.

IMputoynpili BO3ayX, Kak mpaBuio, odpaba-
THIBAKOT B NMEHTPajbHbLIX INPHTOYHHIX Kamepax
(koHmMIMOHepax). BeHTHISAUMOHHBIE NPUTOYHbIE
H BBITHXHbIE KaMepbl pa3MeliaroT TAKHM o0pa-
30M, 4TOOBI ObiNa HCKJIOMEHA Mepeddda IIyMa
B IIOMELIEHHS C UM TENbHbIM npeGbisanuem 0oJb-
HBIX W B KAOHHETHI Bpaucii.

BO3/1yXOBOIBI CHCTEM TIPHTOYHOH BEHTUIIS-
nHH (KOHIMIMOHMPOBAHKMSA BO3/IyXa) mocie Dakre-
PHOJIOTHYECKUX GHUIBTPOB PEKOMEHIYETCH BBINON-
HATh H3 HEPKABEIOIEH CTajH.

B oT/eNbHbIX ONepalMOHAbIX, NpeIHa3HAYCH-
HBIX I8 MEJIKMX oOnepaudid (Hanpumep, B IO-
JIMKJIMHUKE), JOMYCTUMO NpPHMEHEHWe HHMBHIY-
ANbHEIX TPHTOYHBIX YCTAHOBOK C MNPHTOYHBIM
1kapoM, pacnojlaraéMbIM B CMEHKHOM NOMEINE-
Hun. JI71M OYHMCTKHM BO3ayXa B 3TOM cilydae [pH-
MEHSHOT BATHBIA QUIBLTP.

B onepanMOHHBIX ¥ HAPKO3HBIX MAJATAX Bbl-
TAKKY BO3/IyXa CleIyeT OPTaHH30BBIBATh U3 BEPX-
HEeH ¥ HHWHEH 30H NMOMELICHHA.

IIpH TPOEKTHPOBAHHHM CHCTEMBI BCHTHIIALIMK
W 00OpYyIOBaHMS JOIDKHBI OBITh NpeayCMOTPEHBI
Mepbi TI0 oDecnieyeHHo B3peIBOOE30NaCHOCTH.

B kaBuHeTax 3MIEKTpO-, CBETO- M TEMIO/Ieqe-
HHA 15 TIOJJA4H U y/IaJICHHS BO3OyXd PCKOMEHIY-
eTcs MCHOJIBL30BATE BEPXHIOIO 30HY MOMEILEHHUS,
Bo3nyxo0o6MeH B 3THX TIOMEIUEHHAX CIEIYeT pac-
CYHTHIBATE HA YIAJICHHE BPEIHBIX BbIACIICHHH;
KPATHOCTh  BO3JyXOOOMEHA, TIPMBEICHHYIO B

Tabu. 3.9, npHHHMAIOT KaK MNpeIBapHTEsbHYHO.
IMpuTox BO3ayXa B 3TH NOMEIICHHA, TpeayCcMaT-
pHBaeMBbIi OT OTHENbHOW TIPHTOYHOH Kamepsl,
JIOKeH ObITh PACCYHTAH HA MOTJIOMNICHHC TEILIO-
HU30BITKOB.

Jns rpsazeneyebHbIX kabuueToB, Gacceiinos
pereHepaliy H TOMELIEHHI A8 HarpeBa rpa3H
BO3/IyX PEKOMEHIYETCH NMOLaBATE B BEPXHIOKO 30-
HY, 4 BBITSXKKY OPraHM30BBIBATE M3 BEPXHEH M
HUKHEH 30H.

JIng  peHTreHOJMAarHOCTHYECKHX KaOHHETOB
C AnNmapaTaMH 3aKpeITOrO THOA [POEKTUPYIOT
NPHTOYHO-BBITSHKHYIO BEHTHIALHMIO C yAajJcHHEM
BO3/yXa H3 BEPXHEH 30HbI Ha paccTosHun 0,6 M oT
NOTOJIKA, & U3 HUXKHEH 30HbI HA paccTosHuu 0,5 M
oT nona. B ¢oTonabopaTtopuu Bo3ayx ynansoT
u3 BepxHeH 30HbI, KabGuHeTsl peHTreHOoTepanuu
PEKOMEHYeTCA BEHTHJIMPOBATL TaK Ke, KK H
PEHTreHOHArHOCTHYECKHE KaDHWHETHI, HO C TIOBBI-
[ICHHBIM BO3IyX000MEHOM.

B 31aHMAX anTek OTHENbHBIC BLITSKHBIC CH-
CTEMbI PEKOMEHJIYETCS NPelyCMAaTPHBATL If MO~
MEILEHHI TIPHEMHO-PEIENTYPHOH, AaCCHCTEHTCKOM,
KOKTOpHSA, MOHKH CTepUJIH3aI{HOHHOH, CaHMTap-
HOTO Y374 M IIp.

I'. TpennpusaTus GLITOBOrO
00C/Ty’KHBAHHA HACEIeHHA

B nomMeuieHHAX NpeanpUATHII 6bITOBOro 00-
CIIyXKWBAHUA HACCJICHNS MPOCKTHPYIOT MPHTOYHO-
BBITAXHYIO BeHTHiIsuMio. TIpH pacueTe BeHTHIS-
IHH Clenyer ﬂpHHHMHTb JaHHbIE, ﬂpHHCﬂBHHb}C
B tabn. 3.10.

Tlpu onpeneneHHd BO31yxooOMeHa B TPOM3-
BOJICTBEHHBIX HOMCILEHUAX MpeaNnpHATHHA ObITO-
BOro 0OCIMyXHBAHWA HaceleHHs YYMTBIBAIOT TeEni-
JIOBBbIIEJICHHs OT 3MEKTPoABHraTesned ¢ ko3ddu-
IHEHTOM MEPEX0a 3NEKTPOIHEPIHH B TENIOBYIO,
paBuyio 0,3. CocTaB M KOJIH4ECTBO BPEeHHIX Bbi-
NENeHHil, MOCTYNAKIMHX OT TEeXHOJOTHYECKOro
obOpynoBaHHS B BO3/IYX TNOMEIEHUHA, a Takke
THTIBI MECTHHIX OTCOCOB OT HEr0 CJICHYET MPH-
HHMaTb N0 HOPMAM TEXHOJOIHYECKOTO MPOEeKTH-
POBaHHSA MJIH B COOTBEICTBHH C TEXHOJIOMHYeCKOH
YACTBIO MPOEKTa.

Ecnu BeHTHIAIMOHHBIE BLIOPOCHI COAEpXKAaT
napbl NEPXIOP3THIICHA, TPHXJIOPITHIICHA H [Ipy-
rUX BPEIHBIX TA30B, HEOOXOAUMO lpeayCMaTpH-
BAThH PEKYNMEPAIMIO TIAPOB PACTBOPHTENEH ¢ no-
MO 4/IcOpOEePOB HA MALIMHAX W obecieynBaTh
dakenbHbli BRIGPOC BO3myxa. B TexHuueckux mo-
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Tabanna 3.10. PACHETHASl TEMIIEPATYPA W KPATHOCTb OBMEHA BO3JVXA
B [MOMEMEHUAX MMPEANIPUATUNA BLITOBOTO OBCIVIKUBAHUSA HACEJIEHHWS

TlomelueHus Temneparypa  KparHocrs Bo3ayxoobmeHa B 1 u
’ BO3AYyXa B
ITOMELLCHH AX, NPATOK BBITHAXKA
°C
I. IIpouszsodcmeentivie
HarotosneHde W peMOHT OleX/bl, TOJOBHBIX yOOpOB
M TPUKOTAXKHBIX W3/1CIIHIA:
H3rOTOBJICHHE W PEMOHT JIErKOTO NNaThs, BEPXHei 18 ITo pacyeTy Ha ymaneuue Tenio-
OlieX/ibl, TOJIOBHBIX YOOPOB, PEMOHT TPHKOTAX- H30BITKOB
HBIX H3IEIUH
rodpe ¥ miaMcce, CKOPHSKHbIE PabOTHI 18 2 2
HaroToBneHne H peMOHT 0OYBH H KOXKaHOH ranantepen 18 2 3
XuMHyeckas YHCTKA U KpalleHHe OIEeKIbi:
CpOYHAS XUMMYECKAs YHCTKA OeHkK b
16 IMo pacdeTy Ha yaaneHHe W pas-
XUMHBYECKasd YHCTKA C caMooOCIyKuBaHHEM GaBlente BPEIHbIX BELLECTB
/10 TIpeAeIbHO AOMYCTUMOMN KOH-
HEHTPAIMHA
TexHHYECKOe TIoMemeHue Ui 00e3KHPHBAIOLLX 16 4 15
MalHH
JaboparTopus 18 2 3
CPOYHOE BBIBEACHHE NSTEH 16 8 10
cTupka Oenbs ¢ caMoobCTy KMBAHHEM, 18 TMo pacueTry Ha yaaneHue Temjo-
CpOYHas CTHPKA COpOYEK U30BITKOB M BJIArOBBIJCICHHIH
PeMOHT MeTaouns/lenuii, OLITOBBIX 3JEKTPO- 18 2 3
npuGOpPOB, 4YACOB, PEMOHT (POTOKMHOANNAPATYpHI, OI-
THKH, IepenieTHbic paboThl
PeMmOHT panuoannapatypbl H TEJIEBH3OPOB 18 4 5
doTorpadun 18 I 2
O6paboTka hoTOMaTEPHATIOB:
yepHO-0eIbIX 18 2 3
BETHBIX 18 8 10
PeMOHT M3IeIMii M3 MJIacTMAace, HOBEJIUpHBIE W 18 ] 2
rpasepHbie paboThl
Ilpokat npeAMeTOB AoMAILLIHEero 0DUX0M4 H KyIbTYPHO- 18 | 2
OBITOBOrO HA3HAYEHHS
IMapuKMaxepekue ¢ 4ucioM pabouux Mect:
oo 3 18 - 1
3-5 18 1 2
CBBILLIE 5 18 2 3
TIOMCHICHHS NI CYLIKH BOJIOC 18 IMo pacwety Ha yaanenme Temio-
HU3OBITKOB
CTyauu 3BYKO34MMCH (3a1 3BYKO3aNMCH, annapaTtHas 18 2 2
3aMucH, KabuHeT mepe3amnucH)
MainHonHcHOe GHpo 18 3 3
Bropo obciyxuBaHas 18 1 2
1. [das nocemumeaeii 18 ITo Gamaucy Co CMeXHBIMU TTOMe-
UIEHHAMHU
111. Kaadoswvie 15 — 0,5

IMTpumeuanus 1. [lpu onpenencun Bo3ayxooGMena B NPOM3BOACTBEHHKIX NOMEILEHUAX [0 PACYCTY Temile-
PATYPY BO3JYXd B NOMELUEHHAX Cle[yeT IIPHHUMATh B COOTBETCTBHM C TPeOOBAHMAMM CAHMTAPHBIX HOPM MPOEKTH-

POBAHMA NPOMBILLICHHBIX IlpB)]ﬂpH’[THﬁ.

2. Ha npeanpsiTHsX C 4ucioM paboddx [0 msTH JONYCKASTCH NPEIyCMAaTPHBATH BbITHKHYIO BEHTHJIALHIO
C eCTECTBEHHBIM NOGYXKICHHEM, C/IM OTCYTCTBYIOT Bb)ISUKHBIE CHCTEMbI MECTHBIX OTCOCOB.
3. B NpoM3BOJCTBEHHEIX TIOMEHICHHSAX ¢ M3GBITKAMH SBHOrO TeIUIa clegyeT NpelycMAaTpuBaTh OTOILICHME I

nojifepkaHusA TeMIepaTypsl B nomeiennsax 10 °C.
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MEILCHHAX A 00e3KHPHBATOUIHX MAILIMH CIIeayeT
MOJaBaTh TIPHTOYHBIH BO3ZYX B KOJIHYECTBe He
MEHee 4YeTHIpEXKPATHOro oObeMa MOMEWEHHS He-
NOCPEACTBEHHO B TEXHHYECKOE mnoMeuienue oGes-
WHUPHBAOLIMX MallHH; 0CTaJIbHOH 06beM NPHTOY-
HOro BO3Ayxa MOJDKEH MOCTYHNaTh B MOMELIEHHE
JUIS TIOCETHTENIEH UK B NPHJIErarolee npoH3IBo/I-
CTBECHHOE MOMEILIEHHE.

[Mpu ymaneHdH ra3oBO3AYIUIHOW CMECH MeCT-
HbIMH OTCOCAMH, BCTPOEHHBIMH B ODE3)KMPHBAO-
[IHE MAMIHHBI, HE JONYCKAETCH OObLEeINHEHHE HX
C BBITSXKHBLIMU CHCTEMaMH HHOIO HAa3HAYEHHSH.

B nomeneHnsX cpodHOH XUMHYECKON YHCTKH
H B TMOMENICHHAX JUTA MOCETHTE/ICH NpPeanpHsTHR
XMMHYeCKOH YMCTKH € camMoo0CTyXKHBAHMEM yaa-
JICHUE BO3AyXa OOJKHO TPEAYCMATDHBATBCA M3
BEpXHEH H HIDKHEH 30H MOMEIUEHHIT B HETIOCPeCT-
BeHHOH Onm3ocTH MauiMH obedkupupannd. 06-
meoOMeHHBIC CHCTEMBbl TIPHTOYHOH M BBITHKHOH
BEHTHJISLIMH TIPOH3BOACTBEHHBIX MOMEIUIEHHH n
KJIa/I0BBIX pa3pellaercs yeTpauBaTh OOIHMMH NpH
YCIIOBHH YCTAHOBKM OrHe3afepXHBAOLIMX Kiana-
HOB ABTOMATHYECKOTO JCHCTBHA B BO3AYXOBOAAX
OT KJ4J0BbIX CropaeMbIX MaTE€pHAJIOB MIH He-
CropaeMbiX MaTepHAJIOB B Cropaemoil ynakoske.

. TlpennpuaTHs PO3HH4HOIN
Topros.an’

B MarasmHax ¢ TOProBBIMH 3ajlaMi OOiei
naomaneto g0 250 M? crenyer NpOeKTHPOBATH
ecTeCTREHHYIO BeHTHAAnMI0. [loMerenus marasu-
HOB TOProBoii niomansio 400 m? u Gosee o6opy-
AYIOTCH CHCTEMaMH BEHTUJIALHH C MEXAHMYECKHM
TOGYKICHHEM, TIDH 3TOM 00BEM BBITSKKM MOTIKCH
6bITh MOJHOCTBK KOMIIEHCHPOBAH HPUTOKOM.
B marazuHax ¢ TOProBbIMH 34JIaMHM TUIOIIA/bIO
3500 M% u Bonee HeoOXOMMMO TpPEAYCMATPHBATD
ONTUMAIILHBIC TTAPAMETPHI BO31YXd B COOTBETCT-
pur co CHull. B IV xmumartngeckoM paifoHe
ONTHMaNIbHbiG MApAMETPhI BO3/IyXa MpexycCMaTpH-
BAIOT [UIsl MAra3sWHOB TOPTrOROH TUIOIAILIO
1000 M* u Goznee.

B TOproebix 3agax pbIHKOB TMIIOIALBIO [0
600 mM? wM B Cyyae, KOra 06heM NOMEUICHHA Ha
1 uen. coctapnseT He MeHee 20 M> He3aBACHMO OT
MIOMEAAX TOPTOBOro 3ajld, OPraHU3yloT ecrecT-
BEHHYH) BEHTHIIAINIO; B OCTANIbHBIX CIy4asX —
TIPUTOYHO-BRITAKHYIO BEHTHIALMIO C MexaHu4ec-

! Cm. Taxke BCH 54-87.

KHM  1o0yX/eHHeM [BYKpaTHbIM
MEHOM.

Tpy pacyeTe BEHTHIAAM H KOHIUUHOHHPO-
BAHHH BO3JYXa KOJIMYECTBO JHOCH, HAXOISIUMXCS
B TOProBBIX 3aJ1ax, CICAyeT ONPEeaeNATh HCXOAA U3
WIOMAAW TOProBoro 3ana Ha | wen.: 3,5 m* - s
pPBIHKOB, MaradHHoB MeGelld, My3bIKAJbHBIX,
9MEKTPO- M PAJAHOTOBAPOB, KHHKHBIX, CHOPTHMB-
HBIX, IOBEJMPHBIX W JUIS MAT43MHOB B CENbCKHX
HACENIEHHBIX TYHKTaX; 2,5 M? ~ 13 IpYrux Hempo-
IOBOJIBLCTBEHHBIX W HPO/IOBOJIBCTBEHHBIX Mara-
3MHOB. B MarasuHax ¢ pasmudHBIMH 3aJ1aMU IO
npozake TPOAOBOJBCTBEHHBIX H HEMPOIOBOJNb-
CTBEHHBIX TOBAPOB MPOCKTHPYIOT OT/IE/IBHBIE s
KAK/Or0 3ald  CHCTEMbI TIPHTO4HO-BHITHKHOM
BEHTHJTSITHH.

B nomerueHusax KJIanoBeiX clenyeT, Kak npa-
BUJIO, OpraHH30BbIBATEL ECTECTBEHHYIO BBHITSDKHYHO
CHCTEMY BEHTHMJISLHH C pa3fefbHLIMH KaHAJaMH.
O6111e00MEHHBIC CHCTEMBI BBITSKHOW BEHTHIISIIHH
C MEXaHWYeCKMM TOOYXKIEHHeM H3 KNAaJO0BBIX M
MOACOOHBIX MOMEIUEHHH JOTYCKAETCH MPOEKTHPO-
BaTh OOLIMMH NPH YCJIOBHHM YCTAHOBKH B BO3YX0-
BOMTAX OTHE3aNePKHBAFOIIAX KJIATIAHOB B MECTAX
nepeceyeHHs CTEH H Teperopojok 3THX TMoMe-
TEHHIA.

Mara3suHel, PacmoOJIOKEHHBIE B TIEPBHIX 3Ta-
WAX KHMIIBIX HIH OPYTUX 3IaHUHA, JOMKHBI MMETh
CaMOCTOATEIbHBIE CHCTEMBI BEHTHIISIHH, HE3aBH-
CHMBIE OT CHCTEMBbI BEHTHIISUHK ITHX 3TaHHMH.

IMpu pacdeTe BEHTHISIHH PYKOBOJCTBYHOTCH
MAHHBIMH, TIpUBeICHHBIMHM B Tabn. 3.11.

Kparnocers Bo3nyxoobmeHa B TOProsbix 3a-
Jlax MarasWHOB ONpeNeNstoT M3 pacyeTa Morio-
WeHds W30BITKOB TeMIa OT JIKoAeH, 000py10BaHU A
H CONHEYHOH paJMalM¥ ¢ TpoBepkod HA npe-
JeTbHO JOMYCTHMYIO KOHIEHTPAIHIO YIJIEKHCIO-
Tol. Tensno- W BJIArOBLIZIEJIEHHA OT MOKynaTenei
COOTBETCTBYHOT serkodt pabote, a ot obcmyxu-
BAIOUIET0 mepcoHana-—paboTe cpemHell THAKECTH.
Beinenenue yraexucnorbl CO, cnenyeT BHIYUCIATD
no odiemMy 9MCIy mokynaTejiel W NPONABLOB U3
pacuera BbieneHus 1 weld. B cpemmem 20 j/u
YIJIEKHMCIIOTHI HE3aBHCUMO OT BpeMenu roja. Co-
gepxanue CO, B HAPYXKHOM BO3JlyXe MOXHO ITPH-
HHMaTL B depTe ropoaa 0,5 1/M*, B 3aropoamoit
soune 0,4 m/m3.

061beM NPUTOYHOrO BO3JyXd ONPEOEIAOT MO
pacyeTHOH 3uUMHEH TemmepaTtype IS TPOCKTH-
POBAHHSA BeHTHJIAUMH (napameTph A), o0bem yna-
JI%EMOro BO3[yXa—TI0 PacyeTHOH JeTHel Temme-
paTtype (mapamerpsr A).

BO31yX000-
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TABJIMLA 3.11. PACYHETHASA TEMITEPATYPA U KPATHOCTb OBMEHA BO3JYXA
B IIOMEIMEHHUAX MATA3MHOB

TMoMewmenus Pacuernas Kpatnocts Bo3nyxoobmena B [ 1
TemnepaTypa
BO3[lyXa B IIPHTOK BHITRKKA
XOJIOJHBIA
Tnepro TOza,
°C

Toprossie 3216 Miomansio 250 M 1 MeHee B Marasu-
Hax:

POIOBONLCTBEHHBIX 12 - 1

YHHBEPCANILHBIX H HEMPOAOBOJLCTBEHHBIX 15 2 1
Toprossie 3a1s nomansio 6onee 250 m? B Marasunax:

NPONOBOIECTBEHHBIX 12

YHHBEPCAIbHBIX H 15 } Mo pacyery

HETPO0BOILCTBEHHBIX
3anel peIHOYHOH TOPTrOBIM 8 EcTtecTBenHas BeHTHIAUHA
TMoMellleHUs PHIHKA A TPoaaXH xaprodens 8 - 1

(2/3 m3 HWXKHEH 30HBI —MEXaHH-
Yeckas)

Pa3rpy3o4Hpie TOMeEIEHHS 10 ITo pacuery
INoMenleHns ans NOAroTOBKH TOBAPOB K IPOaaXe 16 1
[TomeneHua npHeMa U BbIJAa4YH 3aKa30B 12 - 1
JleMOHCTPAUMOHHEIE 3aJ1b 16 2 2
Paspybounnie 10 3 4
Knanossie:

Gaxanes, x1eb, KOHOUTEPCKHE H3Je/Hs 16 ~ 0,5

racTpOHOMHs, pbiba, MONOKO, bpyxThl, BHHA, 8 = 1

TIMBO, HANHTKH

o6yBb, napdroMepns, ToBaphl GLITOBOH XHMHH 16 - 2

Npo4de TOBAphI 16 - 0,5
KaMepsl s Mycopa - - I
OxnaxaaeMble KaMephbi:

MACO, Nony(padpHKaThl, racT POHOMMS 0 ~

puiba -2 - -

OBOIIM, ATOMLI, BPYKTHI, KOHIHTEPCKHE H3/E/THS, 4 4 4

HATMHUTKH (nepuonnyeckn)

MOPOXCHOE, TICTBMEHH -12 - -

TIMLLEBBIE OTXO/1bI 2 - 10
[MoMerteHUs 1019 XpaHeHHS YNAKOBOYHHIX MaTepHAIoB 8 - 1
H HHBEHTaps
Benbesnle 18 - 0,5
MalunHHOE OTAENEHHE C BOAAHBIM OXJ1aXICHHEM 5 2 3
MalunHHOE OTAENEHME C BO3AYLUHBIM OXJIAXIEHHEM 5 ITo pacuery
Macrepckue, 1a6opaTopur 18 2 3
[MoMerneHus NPHEMa CTEKJISHHON Tapsl 16 = 1

Mpumeuanns 1. PacueTHyio TeMIepaTypy BO3yXa B TOPrOBLIX 3aJlaX, Tlie COBMEINAETCA MPOoJaXa PhIHOYHON
NpoNyKUMH H TOBApPOB [OCYAApCTBeHHOM (KOOTepaTHBHOM) TOPTOBIH, CledyeT NPHHEMATHL paBHoil 8 °C.

2. PacqeTHas TeMmepaTypa BO3AyXa IS OXJAXIAaeMBIX KAMEp NMPHHATA HA BCe NepHOIbl rona.

3. B KJ1aJ0BBIC C XHMHYECKHUMH, CHHTETHYCCKHMH WJIH HHEIMH Naxy4HMH BEILIECTBAMHM H [IDH PA3MENICHHH TOoBAapOB
K Tpojaxe HA IIOLIANHM KIAAOBLIX, 4 TAKXKE NPH HAJHYMH [OCTORHHBIX pabouYMX MeCT—cCledyeT MpelycMaTpHBaTb
Nozady OPUTOYHOro BO3YXA (M8 MOCTOsHHO pafoTaroumx —H3 pacdera 60 m%/u Ha | pabouee MecTo).

Penmpkynsuua Bo3ayxa JomyckaeTcs B TOp-
TOBBIX 3a/1aX Mara3mHOB, KPOME TOProOBHIX 3aJI0B
¢ XMMHYECKUMH, CHHTETHYECKHMH HJIH MHBIMH TTa-
XY4YMMH BellleCTBAMH U TODHOYNMH KHIKOCTAMH,
TP 3TOM HAPYXHBIH BO3/yX JOIKCH MOJABAThLCH
B oObeme me Menee 20 M*/u Ha 1 wen.

Bo31yINHO-TEMIOBLIME 3aBECaMH HeOBXOIM-
Mo obopyoBaTh:

TaMOyphl BXOMOB I MOKyNaTeJeil B Mara-
3uHax Toprosoif muowanso 150 M? m Gonee (ans
peiHkoB 600 M> u Gosee) nmpu pacueTHOH TeM-
nepaType HapyXHOTO BO3AyXa JUIsl XOJOJHOTO
nepuona roga — 15°C u Hmke (pacyeTHwle mapa-
MeTphl B);

BOpOTA B Pa3TPy30YHBIX IOMEIUEHHAX IPO-
JIOBOJLCTBEHHBIX Mara3’MHOB TOProBoi  mio-
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maapio 1500 M? 1 BRI H HENPOIOBONLCTBEHHBIX
MAara3unoB TOprosoil miromansio 2500 M? 1 shune
TpU PacHMEeTHON TEMNEPaTyPe HAPYKHOTO BO3AYXd
-~ 15°C n nxe (napamerps b).

E. Kvistypro-1peanmmsie
yupexaenus (KHHOTEaTpnl, KIyObI,
Tearpwi) !

B noMelieHHAX KyJIbTYPHO-3PETHIIHBIX Y4-
PEKACHHH TPOCKTHPYHOT JIPUTOYHO-BHITSHKHYIO
BCHTHIIAUMIO ¢ MEXAHHYECKUM NoOyXKICHHEM.

B 3puTenBHBIX 3a1aX KHHOTEaTpos, KiyGos
M TEATPOB B 30HAX pa3MelleHns ipureneil napa-
METPBI BO3/IYXA NOMKHBL GbITs 0becnedcHsl cHCTE-
MO BEHTH/IALMH WIH KOHINIIMOHMPOBAHNS BO3IY-
Xa B COOTBETCTBHH ¢ Tpebosanusmu Tadm. 3.12.
Tpu NpUMCHEHHH PEUHPKY/IALIME B CHCTEMAX BEH-
THASIMH HI# KOHIMIHOHHPOBAHHA BOIAYXa A
IPHTENLHBIX 3aJ108 KOJIHYECTBO NOMABAEMOTO Ha-
PYXKHOTO BO3AYXA JO0KHO COCTABIATH HE MCHEC
20 m%/u ma 1 sen. Cucremy BCHTHIASINIH 3pH-
TEJBHBIX 32/I0B JONYCKAETCH TPOCKTHPOBATHL 1O
cXeMe ¢ AByMs BeHTHasTopamu. [Tpoussoaurein-
HOCTB PEHUPKYISIHOHHO-BBITAKHOIO BEHTHIATO-
pa AomKHA ObITh NPUHATA PABHOH MHHHMAllb-
HOMY OObeMY PCLHPKYIALHOHHOIO BOIIYXA.

Jns nomemennit 3pHTENBCKOTO H KIyOHOIO
KOMIIIEKCOB, MOMeIeHA obCIyRHBAHUA CHCHbI
(acTpanel), a4 Takke AIMHHHCTPATHBHO-XO3SHCT-
BEHHBIX TIOMEIIEHHIH ClIelyeT TpCIycMaTpHBaTh
pa3fie/IbHBIC CHCTEeMbl NPHTOYHO-BLITHKHON BEH-
THIALUA. B KHHOTeaTpax ¢ HenpepbiBHBLIM MOKA-
30M GHABMOB, @ Takke B Knydax pasaeneHHe
MOXHO HE NPeayCMaTpHBATE.

CaMOCTOATEbHBIC IPHTOYHbIE CHCTEMBI BCH-
THISIMA HEOOXOAMMO TNPOCKTUPOBATH A7A Crc-
AYIOUMX KOMIUICKCOB MOMEILEHUI: 3PHTENBHBIX
3an08; sectubrong; ¢oie; KyJayapos; my3es: TH-
PUCTOPHBIX; CBETONPOSKUMOHHBIX, 3BYKOATINAPAT-
HbIX, CBETOANNAPATHBIX, KaOWH UTA IHKTOPA M ne-
PCBOAYHKOB; APTHCTHYCCKMX YOOPHBIX, PeneTHi-
OHHBIX 347108, TBOPHYECKOTO TNEpcoHana M Xyio-
KECTBCHHOTO DYKOBOJICTBA, MOMCIHICHUH aaMu-
HUCTPATHBHO-XO3AHCTRCHHBIX, TEXHUYCCKOH CBS3M
H pagHOBEeHIAHMSA, TPOH3IBOACTBCHHBIX MACTEPCKHX.
CaMOCTOATE/IbHBIC BITSKHBIC CHCTEMB! JIOJIKHbI
OBITE NPELYCMOTPEHBl TAKKE [UIS TLOMELUCHMI:
KYPHTENBHBIX, CAHY310B, NOJACOOHBIX npH Oyde-
Tax, CBETONPOEKUHOHHOM, 3BYKOAINAPATHOMN, Ka-

1 Cm. Takxe BCH 45-86.

OMH IWKTOPOB, XOJIOJMITBHOM CTAaHLMH. Macrep-
CKHX, CKIAJI0B, aKKYMYJISTODHOH.

BeHTHAAINIO KYPHTCTRHONH M CAHY3TOB f0-
fyckaercs O0be/IMHATL B OJHY CHCTeMy. [Las npo-
CKLHOHHBIX HE0DXO0IMMO NPOEKTHPOBATEL OTIEIb-
HBIC BBITAKHBIC H ﬂpHTO‘{HHE BCHTHIIAIIHOHHBIC
cucTeMbl. K BBITSKHBIM CHCTEMAM JITHX FIOMeLIE-
HUI MOXHO TIPHCOSINHATDH BHITAKHBIC KAHAIBI OT
CTOWKH (kada) OKOHCHHBIX YCHIMTEICH, NepeMo-
TOYHBIX H KaOHWHBI MepeBOIMUKA.

B MHorTO3aNbHBEIX KNHOTEATpax odiueil BMmec-
TAMOCThIO 3a70B a0 800 mecT ciaeayer npei-
YCMATPHBaTL OOCAYXKMBAHHE OIHOR CHCTEMOI
NPUTOYHOH BEHTHIALMH HCCKOJBKHX 3PHTCIBHBIX
3a/108, IPH 3TOM HEOOXOANMO LIS KaXk/10ro 3pH-
TETBHOIO 3aJ1a NPOEKTHPOBATE IO pacyeTy yera-
HOBKY 30HANBHOTO MOJoTpeBaTeis Bosayxa. [Mo-
JOrpeBaTh BO3AYX B OCHOBHBIX Kaslopudepax cu-
crembl caeayer ao 6°C.

Has 1T w Il crpoMTehbHO-KIHMATHYCCKUX
palionoB noAava ITOMH NPUTOUHON CHCTEMBI Onpe-
AensieTca U3 pacvera ofecrneveHHs IPHTCACH HOP-
MHPYEMBIM KOJIHHECTBOM HAPYKHOTQ BO3AYXa B
xonoHbl neproa roxa—20 v /. B Terumniil ne-
pHOI roaa Ans OBeCrnecucHHs PACYETHOrO BO3AY-
X000MCHAa B 3a/1aX NPOCKTHPYIOT AOTIOIHHTENb-
HYI0 TPHTOYHYIO YCTAHOBKY, UPOM3BOAMTENb-
HOCTb KOTOPOH ONpeielifeTcs KaKk PA3HOCTh MEK-
Y PACYCTHBIM BO3AyX000MCHOM 3a/10B H NPOM3-
BOAHTETLHOCTLEY OCHOBHON cuctemsl. [pn yero-
BiH Oo0ecTicucH#sA B 3aJlaX HOPMHPYEMBIX mapa-
METPOB BO3AYLIHOH Cpej/ibl CPECTBAMHA BEHTHAA-
HHH OCHOBHAA CHCTEMA NPHTOYHON BEHTHIALHA
JNIOKHA ObiTh PEUICHA ¢ PEHMPKYIANHEH BO3AyXa.
B pexume pelMPKYISIMM CHCTEMA TPUTOYHOM
BCHTH/ISHITHH OOJIKHA paﬁOTETB TO/IbKO B NnEpHo,
HeoOXOMHMBLH I8 NOAOTPEBA BO3AYXa B 3ajax
nepesi HavaaoM TepBOTO CeaHCA.

Mpr NpoekTHPOBAHAH IPATEIBHBIX 347708 Ki-
HOTEATPOB CIEAYET NPeAycMarTpHBATL B TETUIbii
TACPHO F0/1a BO3MOXKHOCTE HOYHOTO TPOBETPH-
pauua. Jlas STHX 1encé B HHXHCH 30HE 3a510B
NPOEKTHPYIOT NpoeMbl, OBOPYNOBAHHBIE HEMO-
BUKHBLIMH DCIUETKAMH H YTEIUICHHBIMHY JBEPUAMM.
PaccuuThIBATE MUIONIA/L XKHBOTO CCYCHHA TpOeMa
crleayeT HCXOIA H3 KOMWYECTBd NOIABAEMOTO BO3-
JIyXa, PABHOI'O NMOJYTOPA-IBYKPATHOMY BO3IYXO-
obMeny B moMeleHun 3ana B | U ¢ y4eToM rpa-
BHTALMOHHOIO JIABNCHHA. YIanaTh BO3AYX B ITOM
CIIy4ae pPEKOMEHIYETCH Hepe3 WaxTy OCHORHOM
CHCTEMBbI BCHTHIISIMHM, B BBITSHKHBIX [IAaXTax JUis
3TOH HENM YCTAHABIHBAIOT YTENJICHHBIE KJATAHBI
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TABJIMIIA 312. PACYETHASA TEMITIEPATYPA U KPATHOCTL OBMEHA BO3/IYXA B IIOMEUEHUAX
KYJIbTYPHO-3PEJIMIHbIX VUPEXIEHWUNA

[Momemenus Pacyernas  OObBeM MM KpaTHOCTh BO3Ayxo- JlOMONHMTENLHBE YKABAHUS
reMmneparypa obmena B 1y
BO31YXd B
XONOAHBIH NPHTOK BBITSKKA

NEpHOA rond,
°C

Kaccosbiit u BxonaHoi Ipu oOvenuHeHun Kacco-
BecTHOIOTH BOTO BecTUOIONA ¢ BXOA-
PacnipeenHTenbHbINR BeCTH- 12 2 - HbIM, a BXOJHOrO € pac-
Oronb NpefeNUTeNbHEIM pacyeT-

HYI0 TeMIeparypy Ciedy-
eT npudaMath 16 °C (118
kunoTeatpos’ 14°C)

®ofie U Kynyapbl 18 ITo pacuery Ilns xunoteatpos ' 14°C
Byder (c moacobupMu nome- 18 - 5 -
LIEHUAMM)
KyputensHas 16 Yepes cMex- 10 Jlnsa xunoTeatpos' 14°C
HbIe TOMe-  (BBITHKKA
WEHAS H3 JIBYX 30H:

BepxHeif —2/3,
HEXHeH — 1/3

pacdeTHOro
obmena)

CaHHTapHBIE Y3IIBI 16 To xe 100 m*fa na | [Ons xmmoreatpos! 15°C
yHUTA3 Hau |
nuccyap

KoMHaTa 1ns mepeoieBaHus, 18 2 3 -

MOMELUEHHS /UIA OrbIXa

00CIYKHBAOILEr O lepcoHana,

KOMHATA XYJXOXHHKA, pajHo-

MacTepa, MOMEIEHHe MaKeT-

HOH

JleTckas KOMHaTa 20 1,5 L5 -

lapaepobHad, noacobHEe 16 - 2 —

MOMEINEHHS TIPH BLICTABOYHOM

3ajle, KJaJ0Bble MaTEpUaJIOB

KHBOHUCHO-IEKOPATIHOHHOH

MaCTEPCKOM

KalOuHbl KacCHPOB M AeXYp- 18 3 - -

HbIX 2MHHHCTPATOPOB

INoMeleHue pacnpocTpaHe- 18 1.5 1,5 -

Hua Guneros

3puTENbHBIA 3371 BMECTH- 16 ITo pacyery, HO He MeHee B Tennwiii nepuoa roma He

moctbro 800 mecT u Hosee ¢ 20 m*/4 mapyxsoro Bosayxa seie 25°C (U1 KMHO-

3CTpanoi, BMeCTUMOCThI0 600 Ha | 3purens TeaTpos ' ue Bbiue 26 °C)

MeCT ¥ Gonee co cueHol B
KHHOTeaTpax ', knybax u
TeaTpax
IpUTeNbLHBIN 3251 BMECTH-
mocteio g0 800 mect ¢ actpa-
noit, BMecTUMOCThi0 a0 600
MECT CO CIIEHOI:
B KMHOTeaTpax ' 16 }

» Kkiybax u Tearpax 20

B Tennwlif nepuon roxa: He
To xe donee wem Ha 3°C BelE
HAPYXHOH TEMHEPATYpPBI
no napamMetpam A (s IV
CTPOHTENbHO-KTHMATH-
HECKOro paioHa ais
32108 BMecTUMOCTEIO 200
MecT # Dosiee—mo aHamo-
THH CO 3PHTENILHBLIM 3a-
oM Ha 600 mecT u Honee)
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Hpodorncenue maba. 3.12

MoMertenus PacueTHas ~ O6bEM MM KPATHOCTb BO31yXo-  JIOROJHUTENbHLIE YKAIAHHS
TeMneparypa obMena B 1 4
BO3IYXd B
XOJNOnHbIN TMPHTOK BLITAKKA
NepHoa roja,
e
Cuena, apbepclieHa, KapMaH 22 - = -
Tprom 16 o 5 BriTsaxkka nepuoamyec-
KOro JAeHcTBHA
Kabunsl aukTOpOB, NEpeBo- 18 3 3 -
4YHKOB, CTYJHH 3BYKO3aNuCH,
BBICTABOYHBIH 3an (My3eif)
3pykoannapatHas, annapart- 18 2 2 -
Hasl 3BYKOPEXHCCEPa, CBETOAT-
napaTHas, NepeMOTOYHas
TupuctopHas 18 ITo pacyery, Ho He menee 3  Opranmsanus Bo3dyxo-
0OMeHa 1Mo TeXHOI0ruYec-
KOMY 3aJaHMIO
KuHonpoekiumonH#as 2, cpero- 18 3 3 MecTHble 0TCOCHI OT
NPOEeKIHOHHAS NPOEKTOPOB € KCEHOHOBHI-
MH JIAMIIAMH MOTIHOCTbIO
1 xBt—300 m3/4, 3 kBr—
600 m3/4, 5 kBr—
800 m3/u, 10 kBT—
1200 m3/u
ArperatHas OXJTaxJIeHHS 15 - 2 -
KHHONPOEKTOPOB, HACOCHAS
NOXAPHOTO XO3SHCTBA, LIMTO-
past
KomHaTa KHHOMEXAHHKA H 18 2 ~
pafnoy3esl, KHHTOXpaHWInIile
[IMutoBas 3/1eKTPONPHBOAOB 15 ITo pacuery =
Apructuieckne y6opHsic 2 20 2 3 C y4eTOM BBITSKKH U3
QYIIEBHLIX U CAHY3JIOB
JlexypHble KOCTHOMepHbIe 18 - 1,5 -
JlexypHble rpUMepHO-NIapUK- 20 3 5 -
MaxepcKue
IMomenieHus ans 3aHATHH 18 2 2 -
MY3BIKAaHTOB
[MoMewennst Ans OTAbIXA 18 3 4
MY3BIKAQHTOB, pabouuX CIHEHb
PeneTuiinoHHbIe 3a7IbT1 18 3, 3
HO He MeHee
60 M3/4 Ha-
PYXHOTO
BO3/yXa Ha
1 3aHEMmaro-
werocs
IMoMemenns 1718 AAMHHHCTpA- 18 2 1,5 -~
THBHO-XO34HCTBEHHOTO NEpCo-
Haya, KOMHaThl 0OINEeCTBEHHBIX
OpraHH3aHii
ArnnapaTtHsie TEXHONOT HYECKOH 18 2 2
cBf3H, 3ByKo3amucu, ATC
Knagossle, MaTepraIbHbIi 16 - 1
cKJaa
TocThHas 18 - 3 -
[MToMemeHns s UTPOBHIX 16 3 5 -
aBTOMAaTOB, HACTOJNbHBIX HIP,
OunnuapaIHas
TanuesanbHbii 3a, 3a1 418 16 ITo pacuery, HO HE MeHee -

3aHATHII QU3KYNBLTYpOIl

20 M3/4 HapyXHOTO BoO3myXa
Ha | mocetuTtens
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Hpodoancenue maba. 3.12

Momemenus Pacuernas KpatnocTs BO3ayxoofmena B 1 4
TeMnepaTypa
BO31yXa B NPHTOK BLITSKKA
XOJIOAHBLI
nepuoa roja,
°C

3umumii cajx 16 1 - -
Aynutopus 18 Ilo pacuery, HO He MeHee -
20 m*/4 mapyxmoOrO BO3AYX2
Ha | moceturens

MeToauyeckniit kxabuHert 18 1 - -
YnTanbHelil 3an 18 3 2 -
CaHuTapHble Y3bl:
y6opHble 16 - 50 M3/u ma 1
YHATa3 HIH |
nmccyap
JylieBbie 25 = 25 m?/u Ha | -
xabuny
KoMHaTa JIHYHOH THTHEHb 23 - 3 -
KCHILMH
Kabunet Bpaua 20 2 2 MecTHbiii 0TCOC 110 TEXHO-
JIOTHYECKOMY 31aHHIO
Xy/A0XKeCTBEeHHO-TIPOH3BOI-
CTBEHHBIE MaCTEpPCKHE:
JIEKOpaIMOHHAN 18 2 } 3 To Xe, OT KleeBapok
10 TEXHONOTHYECKOMY
CTONAPHAS 16 3 AN
IMouuBoYHasd, TPHKOTAXKHASA 18 1 2 To xe, oT TexHoIOrHYec-
xoro obopynoBaHus
CrnecapHO-MeXaHHYecKas, 16 2 3 To *Xe, 0T Bepcraka Ans
PEMOHTHO-T10/1€/I0YHaA, navku, TOYHILHBIX an-
obyBHas, ¢oToaabopaTopus napaTos M Apyroro TexHo-
noruveckoro obopymopa-
HUs
Cxnanapl aexoparuif, MeGenn, 15 = 1 -
KOCTIOMOB, JIECOMAaTEpPHAJIOB
IMocTupoyHas, KpacHIbHas 16 5 6 =
MaluHHbIA 3271 OTONHTEILHO- 15 2 3 -
BEHTHAANMOHHOTO 000pyHOBa-
HUA
IToMemenus mweno4HoMH, 15 2 3 -
AKKYMYJITOPHOH M XpaHeHHA
INMEKTPOJIHTA
XonoaunpHas CTAHIMS 15 3 5 -
IMomelneHns KUCIOTHOH, 15 8 10 -
aKKyMYISTOPHOMH

! B cnyuae xorga B KHHOTEATPE He IpeaycMaTpHBaeTcsl rapaepob ams spuresned,
l'!pu HpOBKTHpOB&HHH KHHO'I‘EHTpOB C mupoxod)opma'mhm 3KPaHOM B KHHOINPOCKIHOHHBIX CIACOyeT NpedycMart-
PHBATL MECTHBIE OTCOCH B 00beme 500 M3/u 1ns cToiiku (1kada OKOHEMHBIX yCHIMTened).

Mpumevauus: 1. [lpn npoeKTHPOBAHHM BeHTHIALMH CNEAyeT MCXOIUTHL M3 ODIIEro YMcna MecT B 3pUTETLHOM
3ane.
2. Tpu onpexe/ieHUH KONMYECTBA MPHTOYHOrO BO3LYXa, MONABAEMOro B PACTpenelHTeNsHbI BecTHOMNL, (oiie
# KyJyapel, HeoBXOIHMO YYHTBIBATh 0OBEM BO3AYXa, YAAIAEMOIO M3 CMEKHBIX NOMEIIEHHH, He MMEIOIMX MPHTOYHOH
BEHTHJISIIMH,

3. BosmyxooGMeH B MOMEILIEHHN noroToBouHOi, Gydera B doife 3pHTenbHOro 3ana BMecTHMOCTHIO 800 mect
u Gonee He0GXOOMMO MPOBEPATE MO pacyeTy H4 YAAJIEHHE TEIUTOM3OBLITKOB.
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C AMCTAHIMOMHLIM yripapienueM. Jlas OTBONA
KOH/JEHCATA TIOJ 1AXTAMHU YCTPAHBAIOT NOUIO0HBI.
HeobxomuMo Takike TpeflycMaTpHBaTh MeponpHs-
THS, UCKJIOYAIOIHE BO3MOXKHOCTH HEOPTaHH3O-
BA4HHOTI'O TIOCTYIJIEHH S HAPYKHOTO BO3/1yXa B 3aJIbl
yepe3 BHITAXKHBIE 1UAXTHI.

B 3purensHoM 3ane knyba wnm Teatpa ¢ riy-
BHUHHOM KOJIOCHHKOBOH clieHo# Heobxoqumo obec-
neuuBaTh noanop B pasmepe 10% obwvema npu-
TouHoro Bodjayxa. KosmuectBo yjaanseMoro Bo3-
JlyXa COOTBETCTBEHHO TPHHHMAaETCA pasHbiM 90%
NPUTOYHOIO (BKJIOYAA PEHUMPKY/IAIMIO), M3 HUX
17% ynansiercs depe3 cledy.

B moMemeHusX 10T0TOBOYHBIX, MOEUHBIX BY-
teTa, CAHMTAPHRIX Y3JIOB, KYPHTEIBHBLIX H MacC-
TEPCKMX HEODXOAMMO OPTaHM30BBIBATH CHCTEMBI
BBITSDKHOM BEHTWISIIMM C MeXaHu4YeckuM nobyx-
JeHHEM; B CITYyKeOHO-X03AHCTBEHHBIX TIOMEIIEHH-
X JIONYCKAeTCs MNPEeAyCMATPHBATE BEHTHIIALHIO
€ ECTECTBEHHHIM NOBYXKACHHEM.

B akkyMyJiATOPHOH ¢ KHMCIIOTHBIMHM AKKYMY-
JATOPAMH M B KHCJIOTHOH CIEAYET IPOEKTHPOBATH
BBITSDKHYIO BEHTHIISIHIO CAMOCTOSTE/ILHBIM arpe-
TaTOM BO B3phIBODE30MACHOM M aHTHKOPPO3IHOH-
HOM HMCTOTHEHWH C PACTIONIOKEHHEM BBITSDKHbIX
OTBepCTHIf N0 MOTONKOM H Ha BeicoTe 0,3 M oT
nona. B akkyMyJsSTOPHOH CO IENOYHBIMU AKKY-
MYJIATOPaMH BBITAXKHBIE OTBEPCTHS PacnonaratoT
TONLKO NOJ TOTOJKOM. B 2TOM ciiyuae MOXHO
OpPTraHU30BLIBATH €CTECTBEHHYIO BEHTHIISIMIO YC-
pe3 OTAelbHbIH BEeHTHIAIMOHHLIH OTCOC.

TMoMereHns A1 pa3MenieHHs BEeHTHIISIHOH-
Horo obopyjopanns, o60pyOBaHHS CHCTEM KOH-
AMIMOHUPOBAHHUS BO3/YXa, KOMIPECCOPHBIX, XO-
JOAMNBHBIX YCTAHOBOK HE PEKOMCHAyETCs pac-
NOJIaTATh HENMOCPEACTBEHHO 3a OTrpPakIaoIIHMHU
-KOHCTPYKIMAMH 3pPHTEIBHOTO 3a7a.

B crenax, pa3/IensiOlIMX 3pPHTE/IbHBIE 3aAJTHI
MHOT03a7bHbIX 3JaHuif, He JOTYCKAeTCH YCTpPOM-
CTBO BEHTHI/ISIHOHHBIX KAHAJIOB U MPOKJIAJIKA BO3-
AYXOBOAOB ¥epe3 TMOMEILCHHS 3alid, NMPOCKIMOH-
HOM M TNepeMOTOYHOl, €cnH 3TH BO3JAYXOBOJBI
TpeHA3HAYA0TCH U APYTHX TIOMEHICHHI.

B 3pHTeNBHEIX 3a/laX KWHOTEa1POB BMCCTH-
mMocThio 0 800 MecT nomady BO3AYXA CAEHY-
€T OCylﬂECTB.J'IﬂTb, KdK npaa!mo, KOMIIAKTHBIMH
CTPYSAMH C MaKCHMAJILHOIl CKOPOCTLIO, PEriaMeH-
THPYEMOH JIOMYCTHMBIM YPOBHEM LUyMd B 3aJie,
¥ HOPMHPYEMO#l TONBIKHOCTBIO BO3/yXd B pa-
Ooueil 30He.

3.5. BCITOMOT ATEJIBHBIE
3JAHUA U ITIOMEIMEHWUSA
[IPOMBIILIEHHBIX TIPEJINTPUATHNA

Bo BcnoMmoraTenbHBIX 3aHHAX M TOMelue-
HUAX TPOMBIIIIEHHBIX NPEANPUATHH B Tennbii
MEPHOM TONA, KAK MPABUIIO, NPEAYCMATPHBAETCH
noxaya BO3JyXa €CTECTBEHHLIM IIYTCM 4epe3 OT-
KPBLIBAIOLIMECH OKHA U JABePH. MexaHmueckas npu-
TOYHAsl BEHTHIIALAA TIPEAYCMATPUBAETCA TO.ILKO
A7 NOMELIEHHI, rlie HeJib3s OPraHH30BATh ecTecT-
BEHHYIO BEHTHIAUHIO (TPOBETPHBAHME), @ TAKKE
pH HeOBXOAMMOCTH cTenHANLHON 06pabo1ku Ha-
PYKHOITO BO3/yXa.

B xonoaubiii ¥ nmepexommblii mepHo/ibl Toga
mojavy BO3AYXd € MeXaHMIecKHM noOyxacHuem
ceayeT NpeyCMaTPUBaTh /i NOMEUIeH T, B Ko-
TOPBIX BO3AYX0OOMEH YyCTaHOBIeH OoJiee OAHO-
KpaTHOTO B | ¥, a TakXe A/s BO3MEILEHHS BO3-
JlyXa, ynafaseMoro u3 AylieBhiX, YOOpHBIX M To-
METUgHHH CYIUKH U 0DeCbLTHBARNS OmexXibl. [Inst
ocTanbHBIX MOMEHICHMI JomycKacTes npeaycMar-
PHBATh €CTECTBEHHYIO TOAAYy BO3YXA.

B tabn. 3.13 npuseieHbl 3HaYeHUs pacyeTHOM
TEMIEPATYPBl BO3AYXa M KPATHOCTH BO3AYX006-
MeHa A/ OCHOBHBIX TIOMEIleHHii paccMaTpuBae-
MBIX 3@aHHI B XONOHEIH nepuon roga. Jns psja
noMerueHiit (MalIHHONHCHBIX 610p0, KONHPOBAb-
HO-MHOXHTE/IBHBIX CIyk0, NpavedHbIx, XUMUHC-
TOK, CTOJIOBBIX, 3/PaBIYHKTOB, PajHOy3JiOB, Te-
nethoHHLIX craHnuit, GubnHOTEK, KUHOANNApaT-
HBIX, BbIYHCIHTENILHOH TEXHUKH. TOPrOBOTO M ObI-
TOBOro OOCnyXHBaHHS, KOHQEpPEeHI-3aN0B U 1p.)
PACUETHYIO TEMOEPAaTypy BO3AyXa H BO3/1yX0006-
MeH npuHAMateT 1o cootpetcTBytomum CHull no
NpOEKTHPOBAHMIO.

Ilpu opranuzanuy NPUTOUHON BEHTHUIIAITHH
B XOJIONHBIH M NepeXoIHbIA TIEPHOABI TOAA MOAAYY
NOIOTPETOTO BO3/IyXa CleAyeT NpeayCMaTpHBaTh
B BEPXHION 30HY:

HETIOCPEJCTBCHHO B NOMELIEHHS,;

COCPENOTOUCHHO B KOPHIOD /IS IOMELLIEH Hid,
BO3/lyX000MEH B KOTOPHIX YCTAHOBIIEH IO Bhi-
THKKE;

B IOMELIECHHSA rapAepOOHBIX I BO3MEILICHUS
BO3HYX2, YaNAEMOT0 U3 MYyLIEBBIX;

B BepxHell 4acTm CcTeH u NEpEropojlok, pas-
JIETAIOMHEX AYIIEBLIe, MpeUIyLIeBsle i rapaepob-
Hble, YCTAHABIHBAIOTCA XKaMOIUHbIE PEleTKH.

' Cwm. takxke CHull 2.09.04-87
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3.5. Benomozameavhble 30anun u nomeupeHus

TABIWIA 313 PACYETHAS TEMITEPATYPA 1 KPATHOCTbh OBMEHA BO3VXA
BO BCITOMOTATEJIbHBIX 3JAHUAX U MOMEILEHUSX [MPOMBILUIEHHEBIX MPEANPUATHIN

Homewenus Pacyernas Temnepartypa O6beM MM KpaTHOCTL BO3ayxooOmena B | 4
Bo3ayxa, “C
MNPUTOK BEITSXKOL
Bectndronun 16 2 -

He uuxe yem Ha 6° =
pacueTHOW Temnepary-

pbl TIOMEILEHHUH, coe-

JHHSEMBIX OTAllHBae-

MBbIMH TIEPEX0/1aMH

OtannnpaéMeie nepexombl

lapaepobuele ynuunoi 16 - 1
OJIeKbI
I'apnepoBHble a8 cOBMeECT- 18 M3 pacuera xomnenca- M3 aymeBbix W Npu
HOTO XpaHEeHHs BCeX BHIOB LMY BBITSKKH H3 AyIle- HEOOX0AMMOCTH H3
OJIeXk bl TIPH HEMOJHOM BEIX (HO He McCHee rap/epobHbIX, cciiH
nepeoieBaHun paboTaroimx OAHOKPATHOTO BO3- BO31yXoobMen npe-
nyxoobMeHa) BbILIAET BHITSXKKY U3
JyIeBbIX
TappepoBHble npu AylIeBbIX
(npeayniesble), a TAKKe rap-
JiepobOHBIE ¢ TONHBIM TIEpeoe-
BaHueMm paboTtarommx:
rapaepobusie cnei- 23 5 5
OEX B
rapaepobnble jJoMaluneH 23 M3 pacuera komnenca- M3 aymeswix u npu
(yaHuHON ¥ JoMauiHei) MM BBITHKKH W3 AY- HeoDXoauMocTH W3
ONIEK b IIEBLIX (HO HE MEHEE  TapJAepobHBIX, ECAH
OJIHOKPATHOIrO BO3- BO3yX006MeH mpe-
AyxootmeHa) BBILIAET BHITAKKY H3
! AYIIEBBIX
Nyuieswie 25 - 75 m*/a Ha | ;ymeByo
CETKY
V6opubie 16 - 50 M*/u ma 1 yumTas
u 25 m*/a na | nuccyap
VMbIBasibHble NpH YOOPHBIX 16 -
KypurenbHbie 16 - 10
TloMereHus mia oTABIXa, 060- 22 2 (Ho He Menee 30 M>/q 3
rpeBa HJIH OXJaXiacHus * Ha | uen)
IMoMemeHus ans THYHOH 23 2
THTHEHBI JKCHUHH *
IMomeuiennsa ans peMoHTa 16 2 3
crenoaex bt *
TToMeleHns Ul peMOHTA 16 2 3
obypn *
[Momenienns ynpasjicHuii, KOH-
CTPYKTOPCKHX O1opo, obuect-
BEHHBLIX OPraHH3aLMi, 110-
MA/1b10:
ne Bonee 36 m? 18 1.5 -
Bomee 36 M2 * 18 Mo pacuery
IMomeuenns ans cywku cnemu- [To TexHomoruyeckum To xe
aNbHON 0Nk B! TpeboBaHUAM B Mpeae-
nax 16-33 °C
IMomewenus ans obecnblHBa- 16 »

HHSA CEIHANBHON OJIEHKAbI

* PacdeTHy10 TeMmepaTypy BO3OyXa B TEIL1bli NEPHOA roaa cleayeT NPMHMMATL B COOTBETCTBHH C YKalaHUAMHU

CHull 2 04.05-86, a Bo3ayxooOMeH onpenensits pacyeToM
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B Temubii mepuoa roma B paifoHax c pac-
4eTHOH TeMmnepaTypoli HapyXHOTO BO3AYXa BhIllle
25°C (napameTphl A) B NOMELIEHHSX, TA€ Ma-
HHpYETCA NMOCTOSHHOE NMpebbiBaHue mofaeH, peko-
MEHAYETCH YCTaHABIHBATH NOTOJOYHBIE BEHTHIIA-
TOPBI [N TOBHLIICHHS CKOPOCTH JBMXEHHA BO3-
ayxa o 0,3-0,5 m/c.

Vnianenue o3ayxa H3 BCIOMOTaTeNhLHBIX 34a-
HHA ¥ MOMEIEHUI TPOMBIIIITICHHBIX NPEATIPHATHI
JIONYCKAETCS Kak C ecTECTBEHHBIM, TaK M C Me-
XAHUYECKHM TOOYKICHHEM.

CaMocCTOATENIbHBIE CHCTEMbl BHITSXKHOH BEH-
TUJSIME TIPEAYCMATPUBAOTCA 7Sl TIOMEIUeHMUit:
(enbamepckHx M BpaveOHBIX 3APABNYHKTOB, XY-
1IeBbIX, YOOPHBIX, a TakXe KOMHPOBANBLHO-MHO-
KHTEBHBIX CIYX0 H NepenneTHBIX, XHMHYECKOl
YHCTKH, CYLIkH, oOecnblTHBaHus W 00e3BpexHBa-
HUSl ONCXAbl. YCTPOHCTBO COBMEHIEHHOM BBITSX-
HOH BEHTUIALHM JONYCKAaeTCHd IJs AYIIEBBIX H
yOopHBIX TIpH TapAcpoOHBLIX /Ui COBMECTHOIO
XpaHeHHS BCEX BHAOB OJEKIbI NPH HENOTHOM
NepeoaeBaAHUH paGOTalomux, a Takxke Anf npen-
AYILEBBIX C NOJHBIM TlepeoJeBAHHEM YIHYHOH H
JAOMAIITHER OZEX B,

Vaanenne Bo3ayxa M3 rapaepobHBIX cleayert
OpPraHU30BLIBATh Yepe3 aymesbie. B ciyuae xorma
Bo3nyXooGMeH rapaepoOHOH MpesBhILIdeT BO3aAY-
x000MeH aylleBo, BO3AYX yHansioT uepes Jy-
IIEBYIO B YCTAHOBJICHHOM 1A Hee oGbeMe, a pas-
HH1Y — HeTIOCpEACTBEHHO M3 rapaepobHoil. B oc-
TAJbHBIX CTyYasix BO3AYX YJIAJIS0OT HENOCPEICT-
BEHHO H3 TOMEILCHUIH,

B rapnepoGHBIX NOMeEIIEHHAX JIs COBMECT-
HOTrO XpaHCHMS BCEX BHJIOB OAEHIBI NPH HENOJ-
HOM JIepeojieBaHuH paboTaroIunx, a TAKXKe B Npel-
JAVILIEBHIX C TMOJIHBIM NepeofeBaHHeM Ha S yel.
H MeHee IPH OJHOCMEHHOH paboTe B X0N0aHBIH
NiepHOA ACTIyCKAaeTCA NPHHMUMATD OJHOKPATHBIH BO3-
MyX006MeH, IPeIyCMaTPUBAA ECTECTBEHHLINA NPHTOK
HAPYKHOTO BO3AyXa 4epe3 okHa. B nmomewenmsax
rapaepobHeix mpu OOGOCHOBAHMM JIOTyCKaeTcs
YCTAaHOBKA MKa(OB JUIA CYIMKH CTCIOMEXK b B He-
paGouee Bpems, 06OPYIOBAHHBIX BBITSKHOH BEH-
TUAAIMER C ecTeCTBEHHBIM NOOYXacHHEM B 00b-
eme 10 M3/u Boanyxa ot kaxmoro mxada.

B rapnepoOHbIX A XpaHEeHHA OHekKbl, B MO-
MEIEHHAX N1 KOPMJICHUA TPYAHBIX neTeif u B 1mo-
MEIICHAAX 118 oBOrpeBaHus—CKOPOCTh IBHXe-
HUS BO3/YXa B 30He NpeGbIBaHUA JHOAEH HE 10IK-
Ha npeBuiliath 0,2 m/c.

3.6. CEJIbCKOXO35IMCTBEHHBIE
3JAHUA U COOPYXEHUA

Heo6xomuMocTs  yeTpoiicTBAa  BEHTHIIAIMH
B JKHBOTHOBOMYECKMX M HTHIIEBOJYECKHX IMOMe-
HIEHUSX, B COOPYXEHHSX ANA KPYIJIOTOIHYHOTO
BLIPALIMBAHKA OBOILEH H AJHTENBLHOTO XpaHEHHs
CE30HHOH  CelIbCKOXO3AWCTBEHHOH  NPOIYKIIHH,
a TaKXe NPOU3BOAMTENBHOCTh BEHTHIIAIMOHHBIX
CHCTEM H peXuM HX paboTHl ONpeacisioT pac-
YETAaMM B 3aBHCHMOCTH OT NapaMeTpPOB Hapyk-
HOTO H BHYTPEHHEr0 BO31yXa, TeNJIOTeXHHYeC-
KHX XapaKTEPUCTUK OTPAKAAFOUIHX KOHCTPYKITHIA.
B pacuerax cleayeT YYHTHIBaTH OHOJNOTHYecKoe
TENJNO, TMOCTyNaloulee B NOMEIEHHS! OT XHBOT-
HBIX, IITAIL, NPOAYKIMH, BpEHbIE T35l H BO/ISHEIE
napel, MOCTYNAIOMIHE B NOMEMICHHE NPH NPOH3-
BOJICTBEHHBIX Npoleccax.

CucTeMa BEHTHIISIMH — OTHO H3 cpeAcTB obec-
neYeHHA B NIOMELLIECHHSAX /I COACPXKAHHA KHBOT-
HBIX H IITHI KJIMMaTHYECKOH 30HB MakcHMaILHOM
NPOAYKTHBHOCTH, @ B KYIbTHBAHOHHBIX COOPY-
KEHHAX, XPaHHIHIUAX, TIOACOGHBIX H CyXeOHBIX
NOMeMIeHHAX —3aJAHHEIX NIapaMeTpoB BO3]yXa.

IMpu nNpoeKTHpPOBAHHM CHCTEM BEHTHIAIMK
B TIOMEINCHNAAX AMA COJIePXKAaHUA KPYIHOro pora-
TOTO CKOT2 W CBHHEH ANS XOJIOJHOTO MepHoAa
roja B KJUMaTHYECKHX palfiOHAX C TeMIepaTypoii
naubonee xonoaHol nAruaHesku Huxe — 10°C
clefyeT TPHHUMAThL PACYETHBIE NMapaMeTphl Ha-
pyxHoro Bo3ayxa B, a B ocranbHmx padoHax
H TIpH NPOCKTHPOBAHHH CHCTEM BEHTHJIALMH B NO-
MEIEHNSAX A COACPKAHHS OBEIl— PacyCTHbIE Na-
paMeTphl HapyXHOro Bo3myxa A.

ITpu NMPOECKTHPOBAHHH CHCTEM BEHTHIIAIHH
B NOMEIEHUAX JUIA COACPKAHUS NTHII I8 X001
HOTO NMepHOJA TOAA CHAeAyeT IPHHHMATD PAcYCTHBIE
napaMeTpsl HAPY}KHOTO Bo3ayxa B, a juig Temnoro
NepHOJA ro/1a — PacYeTHbIe NapaMeTpPhl HapyXKHOIo
Bo3myxa A.

3HaveHHs HapYXHEIX TeMmnepatyp Juis paiio-
Hoe Ttepputopun CCCP npusenenst » CHull
2.04.05-86; pacueTHelE mnapaMeTpbl BO3AYIIHOH
cpezibl B OCHOBHBIX TIOMEIIEHHAX XHBOTHOBOJYEC-
KHX H TTHINEBOAYECKMX KOMILIEKCOB—B TablL
3.14-3.17; xOMMYECTBO TEMJIOTHI, BOAAHBIX MapOB
U ra3zos, BBUIEASEMBIX )XHBOTHBIMH U TITHIIAMH,— B
Tabn. 3.18 u 3.19; xonmMecTBO BpEAHBIX Td30B,
BBIJENIAEMBIX B TIOMEILCHMAX 18 COACPKAHHA
NTHII C TOBEPXHOCTH TMOACTHIIKH H TIPOTHBHEH,—B
tabn. 3.20.

Bo3nyxoo6MeH B MOMEIIEHHSX ISl COnEpxKa-
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TABJIHMUA 3.14 TEMIIEPATYPA ¥ BJIAXKHOCTH BO3IVXA B IIOMENEHUAX
HJIsA COAEPXKAHWA KPYIIHOTO POIATOrO CKOTA

3naHus ¥ MOMELICHHA

Tpynna *HBOTHBIX

1. KopoBHHKH, 3/1aHusA
sl MOJIOZIHSKA M JJis
CKOTd Ha OTKOpME, TIO-
MelneHune JUIs nepe-
JIEPXKKH OCEMEHEHHbIX
KOPOB H COACPXAHUSA
ObIKOB

2. KopoBHHKH W 37a-
HHS U1 MOJIOJAHAKA
MOJIOYHBIX TIOPOX B
paifoHax ¢ pacueTHOMH
3IAMHEH TeMnepaTypoi
—25°C 1 Huxe

3. To xe, BBIE
—-25°C

4. 3panps A8 MOJION-
HAKa

5. TensaTHUKH

6. PonunbHoe otpaene-
HHE:

NMOMCUIEHH A

JUIS OTEJId KOpOB

npogunaxTopui

7. IMomeuierne mns co-
AEPKAHUS MSCHBIX KO-
POB C TelsiTaMH B BO3-
pacte ot 20 jmueit jo 2
Mec.

8. TpexcreHHbIe HaBe-
Cbl [ KOPOB ¥ MOJIOA-
HAKA MACHBIX TIOPOJL

9. IMomemenne ans ca-
nuTapuoil oOpadoTku
cKOTa

KopoBsl, GbikH-
TIPOH3BOAUTE]H,
MOJIOIHSIK CTap-
e Fojia, CKOT Ha
OTKOpMe

Kopossl u Mo-
TOJHSK BCEX BO3-
pacroB MOJOY-
HBIX TIOpOA,
MSICHbIE KOPOBBI
nepel OTEJIOM M
HeMOCPENCTBEH-
HO TIOCTIE OTeja
Koposrl B Mo-
JIOHSAK BCEX BO3-
pacTos
Monoausk ot 4
no 12 mec.

Tenara ot 10
JHeH mo 5 mec.

Kopossi
rnyboko-
CTeNIbHBbIE H
HOBOCTENBHBIC
Tensata ao 20-
JTHEBHOTO BO3-
pacrta

Koposm ¢ TEnSI-
TaMH 10 2-Me-
CHAYHOTO BO3pa-
cTa

KopoBbl cyxo-
CTOHHBIE H C
TENATAMHU
crapuie 2-Mecsd-
HOTO BO3pacTa,
MOJIOJIHSK BCEX
BO3PacTOB
Kopossl, MO-
JIORHAK, TEAATA

Cogepkanue Pacuetnas Maxkcu- CkopocTb aBuKe-
KHBOTHBIX TeMnepaTy- MajlbHas HHS BO3AYXa, M/c,
pa BO3IYXd, OTHOCH- B [epHoT,
°C TenbHA§ ————————
BJlaX-  XOJOMHBIHA TeTUIbli
HOCTh H nepe-
BO31Y- XOAHBIA
xa, %
IMpuBsn3noe u 10 75 0,5 1
6oxkconoe (c per-
JIAMEHTHPOBAH-
HBIM HCIONB30-
BAHHEM BBITY-
JIOB), TPYNTIOBOE
GecipuBs3Hoe Ha
peLeTyaThIX
nonax
Becnpussiznoe Ha 3 85 0,5 1
rny6okoi noj-
CTHJIKE
To xe He vHopmupyercss 0,5 1
Ipynnosoe Hec- 12 75 0,5 1
APHBA3HOE (KpO-
Me Cllyyaes, yka-
3aHHBIX B 1. 2 H
3) u GokcoBoe
I'pynnosoe Gec- 15 75 0,3 0,5
npuBs3HOe, HOK-
COBOEC U B
HHIHBHLYATb-
HBIX KJIETKax
IMTpuBs3Hoe U B 15 75 0,3 0,5
ICHHUKAX
B uHauBuayasib- 20 75 0,3 0,5
HBIX KJIETKaX
Becnipupsznoe He HOpMupYyeTcs 0,3 0,5
Ha raybokoit
TIOACTUIIKE
BecnpupssHoe He nopmupyetcs
- 18 75 0,3 0,5
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Hpodoarncenue maba. 3.14

3naHHs ¥ NOMELUEHUS I'pynna ®MBOTHBIX Copepxanne Pacyernas Makcn- CkopocTh IBHXKe-
KHBOTHEIX TeMOepaTy- MaiibHAS HHA BO3IAyXd, M/C,
pa BO3AYXd, OTHOCH- B NEpHOA
°C rcaipHa) ——— ————————
BA4AK-  XONOIHbIH Tenabli
HOCTh # nepe-
BO3Y- XOOHBIA
xa, %
10. JIouIbHO-MOI0Y- - - 15 75 0.3 0.5

HOE OT/e/IeHHe: [0HIIb-

HBIH 321 U MOJO4YHas

(mOMeLUEHHS AT IIpue-

Ma, TiepBUYHOI oDpa-

DOTKH U BpPEMEHHOTO

XPaHEHHsS MOIO0KA)

11. TTyHKT HCKYyCCTBEH- - - 18 75 0,3 0,5
HOTO OCEMEHEHHS —

Mauex H naboparopus

Mpumeuwanus |. B ranune npuBeneHsl HOPMbl NMApaMeTpoOB BO3IAYXA U1 COJEPKAHHS KMBOTHBIX Ha
nogctunke. Ecim %UBOTHbIe conepxKaTcs §e3 NOICTHIIKM, TO NpuBeeHHble B Ta0IHue pacyeTHbie napaMeTphl TOMKHLL
ObiTh NOBBINIEHB /IS BIPOCHOrO CKOTA M MOJIOJIHAKA TpH GecnpuBA3HOM COZEPKAHWH—HA 5°, TpH NPHBAZHOM
cojep:kaHuu —Ha 3°, a s Tessr-Ha 7°.

2. HopMaTHBHLIE MapaMeTphbl BO3AyXa NODKHBI ObITh 0OecrneyeHb! B 30HE PA3MEUIEHHS KXWBOTHBIX, T.€, B Npo-
CTPAHCTBE BRICOTOM 10 1,5 M Hax ypoBHeM nona.

3. KoHueHTpanuf Bpe/HbIX rai0B B BO3AYyXe NOMEIIEHWHA M8 COACPKAHNN KUBOTHBIX HE HOJPKHA TPEBLIIATH:
yinexucaoro raza  0,25% no o6wemy, ammuaka-—-0,02 mr/n, ceporogopoaa—0,015 mr/n.

4, Cojepkanue YIJIEKMCJIOrO Tasa B HAPYKHOM BO3jayXe cienyerT npuaumare 03 n/M*, ammmaka M cepo-
Bonopona—0.

5. B Tennmlii nepwon roma (mpu TemrepaType HapyxkHoro Bosayxa 10°C um Bblne) TeMnepaTypa BO3ZyXa
B MOMELIEHUSX /18 KPYIHOTO pOraToro CKOTa IoJbkHa ObiTh He Gosice weM Ha 5° Bbillle pacqeTHOH HAPYKHON
TEMNEpaTypbl 14 APOEK!HpOBaHAs BEHIHIAUHH, HO He Bbute 30 °C.

TABJIMLA 3.15. TEMIIEPATYPA M BJIAXKHOCTbL BO3JIVXA B [IOMEIEHUAX I
COJEP)KAHUS CBUHEW U OBEL|

3naAM8 M NOMeLUeHHs PacuerHas Tem-  MakcuManbHas CKOpOCTh JIBHXKEHHS
nepaTtypa Bo3ayXa OTHOCHMTENbLHas BO3IYXd, M/C, B NEpHoa
B nomemenux, “C BIIAKHOCTE
BO3IYXa B XOJIOIHbI TenbIH

noMelteHun, % M nepexoaHbii

1. CeHHAPHHKH — TOMEIIEHNUS JIIA XOJIOCTHIX 16 75 0,3 1
H CyNOPOCHBIX MATOK (KpOME YKa3aHHbIX
B IL 5} U XpsAKOB

2. To xe, A MOPOCAT-OTHEMBILIEH H 20 70 0,2 0,6
PEMOHTHOTO MOJIO/IHAKA

3. CBHHAPHMK-OTKOPMOUYHHK — IOMEIIEHHE 18 75 0,3 1

IS COZNEpPXKAHWSA CBHHENH

4. CBHHAPHUK-MATOYHHK -~ MOMEUICHHE 1718 20 70 0,3 0.1
CO/ICPKaHHsl CBHHEI

5. CBHHAPHUK-MATOYHHK — IOMEILEHHE s 20 70 0,15 0,4

THKEJIOCYNOPOCHBIX (3a 7-10 aneii xo
Onopoca) U MOJICOCHBIX MATOK

6. Opyapuu 3 80 0,5 1
7. PoaunbHOe oTAE/ICHHE 15 75 0,2 0,5

MMpumevauns: |. Hopmarnpdsie napaMeTphl BO3AYXa BODKHBI OBITH oOecneueHsl B 30He pa3MEILICHHA CBHHE,
T.€. B MPOCTPAHCTBE BRICOTONH 10 1 M HAZT YpOBHEM MOJA WIM IUIOMIANKH, HA KOTOPOHl MOTYT HAXOAMTHLCA CBHHBLH.

2, KoHueHTpanus BpeIHBIX a30B B MOMEIEHHAX 718 COLepXaHHsl CBHMeH M OBel| He NOJDKHA TPEBLILATL
yraekucnoro rasa-0,2% no obsemy, ammnaka-— 0,02 mr/, ceposopopona 0,01 mr/a.

3. B cBHHApHHKAX-OTKOPMOYHMKAX NpPEJenbHO NONYCTHMAs TeMNepaTypa BO3yxXa cocTaeiseT 25°C.

4. TemnepaTypy H BIaXHOCTH BO3JyXa B MOMELIEHWAX IS COAePXKaHHS OBEN B TEIUIbIi NEPHOA Toga He
HOPMHPYIOT,
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TABIULA 3.16. TEMIIEPATYPA WU BJIAXHOCTbL BO3JIVXA B INIOMEILEHUAX [JIA
COIOEPXAHMA NITUL

Bux i BO3pacTHAs TPYNIA MTHLb! PacyeTHas TeMmepaTtypa BO3JyXa B XOJOQHSIH OnrtaMansHas
nepuoi roaa, ‘C OTHOCHTENIbHAS
BJIZKHOCTD
NPH HAMONBHOM B NMOMELUEHHH  TPH KJETOYHOM BO3yXa, %
cojepikannn  nox Gpyne- cofepKaHHH
pamu

B3pocaan nrana

Kypbt 16-18 - 16-18 60-70
Wueiixku 16 - - 60-70
V1ru 14 - - 70-80
Tycu 14 - - 70-80
Llecapxu 16 - 16 65-70
IMepeniena - = 20-22 60-70

MOonoHSK [ITHIBL

PeMOHTHBIH B BO3pacTe:

1-4 nepens 28 -24 35-22 33-24 60-70
5-11 » 18-16 - 18 60-70
12-22(26) veaens 16 - 16 60-70
LsimnsTa-6poiinepb! B Bo3pacre:
| wenenn 28-26 35-30 32-28 65-70
2-3 megenn 22 29-26 25-24 65-70
4-6 » 20 - 20 65-70
7-9 » 18 - 18 60 -70
MoJoHsK UHIeEK B Bospdf:'re
1 Henenn 30-28 37-30 35-32 60-70
2-3 Henenn 28--22 29-25 31-27 60-70
4-5 » 21-19 25-21 26-22 60-70
6-17 » 20-17 . 21 60-70
18-30 (34) nene:ib 16 - 18 60-70
MoUto/IHAK YTOK B BO3pacTe:
| Hegenm 26-22 25-26 31-24 65-75
2-4 Henenb 20 25-22 24-20 65-75
5-8 » 16 - 18 65-75
9--26 (28) wenenn 14 - 14 65-75
Monoausk ryce#t B Bospacre:
1-3 (4) wenens 26-22 30 30-22 65-75
45-9 » 20-18 - 20-18 65-175
10-39 » 14 - 14 70--80

INMpumevanun: |. Bo Bcex NomeieHHAX LIS COAEPKARMA MOJIOIHAKA CTAPLUErO BO3PAcTa H B3POCIIOrO IOroJIoBba
NTHIBL AONYCKASTCA B 3MMHHIA TNEPHOI OTK/IOHEHHE 1EMLIEPATYPLL BO3AYXA [OMEILEHKIT OT pacye1HoH Ha 2°,

2. TemmepaTypa BHYTPCHHEro BO3jlyXa IOMeLUCHWH TpHBEJEHA MR XOJIOJHOIO MEPHOJR H OTHOCMTCH K 30HE
pdsmeme!ma MTHUBL BoH0# PaSMEIICHHA NTHUBI TIPH HANOJABHOM CONEPKAHMM CUHTLCTCH NPOCTPAHCTBO BLICOT oMt o 0 8 M
OT YPOBHS 1014, @ B ITHYHAKAX (LUl Kyp M MHjeek), 000pynoBaHHBIX HacecTaMH M rHesnamu,-Ha (,5 M Beile Haubonee
NPHAIOJHATLIX HAceCTOB M rHe3il. [lpH KJETOYHOM COJACPKAHMH 30HOH PAa3MEINEHAS CHHTAETCH MPOCTPAHCTBO HA BCEO
BLICOTY KJIETOYHLIX Ga'rapen

3. B Terusiit nepuoa rofa (npu TemnepaType Hapy:kHOro sosayxa eeime 10 °C) pacteTHas Temnepatypa BHYTPEHHEro
BOIAYXA NTHMHMKOB JOMycKaeTcs He Gonee 4eM Ha 57 BBILIE CPE/HEMECAYHOM TEMIEPATYPHI HAPYKROTO BOIAYXA B 134
€aMoro KapKkoro mecsua, Ho He Bbnue 33 °C.

4, CKOpOCTh JBHKEHHA BO3JYXa B NMOMENIEHHAX B 30HE pa3MCIUCHHS NUTHIL B KOJ]O}.IHHH NepHoa Iroga HE JOJIKHA
NpeBBILLATH LTS KypP W uijeck 0,3 M/c, ana yrok u ryceit 0,5 m/c, ans monopuska 0,3 M/c. B Temibiit nepHo 10/1a CKOPOCTh
JBHIKEHHS BO3/1yXa HE JIOJKHA IPEBLILIAaTh U MOJIOAHSKa Bo3pacToM 10 30 ageii 0,6 m/c, mig monoxaska crapiue 30 nuei
1,2 M/c. B KIMMaTHYECKHX palioHaX C pacueTHON TEMICPATYPOil HAPYXHOro BO3OyXa B TEILIBNi mepuol roga Boiue 33 °C
JUIA B3POCIOrO TOTOJIOBLA M MOJOMHAKA CTApIUelo BO3PAcTa JONYCKAETCA CKOPOCTL [BMAKEHHA BO3AyXa 2 M/C npH
KJICTOMHOM cojepAanimy H 1,5 M/C npH HanosJbHOM conepkanuu. 30HOH pasMeleHHs NTHI NP HANOILHOM COJEPKAHHH
CHHTACTCS NPOCTPAHCTBO BBICOTOI o 0,8 m Hal  TIOJOM, npu KAETOYHOM COLEPAAHNH —
NPOCTPAHCTBO HA BCHO BBICOTY K/IeTO4YHBIX Gatapeit.

5. Hpcue:[buo AONYCTHMbBIC xonucurpal.um Bpeﬂlil-lK ra3oB B BO3/yXe NTHMHHKOB ClieAYCT MPHUHHMATh: YIJIEKHCA0I0O
raza -0,25% no o6vemy, ammuaka —0,015 Mr/a, cepoponopona - 0,005 mr/m.
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TABJAHWLA 3.17. TEMIIEPATYPA BO3JlYXA B
[MPOHU3BOACTBEHHBIX MOMENEHUAX

[Momernense Temmeparypa, °C
IMpuema aun 15-22
CopTHPOBKH SIHIL 18-22
XpaHeHHs sHi[ g8-12
HuxybaTopHslii 3a1 20-22
O0paboTKH MOJIOAHAKA 24-26
XpaHEeHHsA MOJIOAHAKA 28-30

HHA JXKHBOTHBIX H NTHIl B XOJIOAHBIH IEpPHOA roja
cnenyer obecreyMBaTh CHCTEMAMH MeXaHHYECKOH
BEHTHIALMY, & B NEPEXO/IHBIA M TEeIIbIA MEPHOIbI
rojJa —CHCTEMAMH MEXaHHYECKOH H eCTECTBEHHOMH
BEeHTHIALMM. B kiommaTiyeckux paiionax ¢ pac-
YETHOH HapyXHOH TemmepaTypoil B X0oJOaHbIi
nepuoj roaa He HHXKe — [5°C W ¢ HeBBHICOKHMH
TeMIEPATYpaMu B TEIUIbIH NepHoA roja HeoOXo-
JAMBIH BO3AYX000MEH MOXHO O0ecneudTh cHcTe-
M4MH eCTeCTBeHHOH BeHTHNAUMH. B cucTeMbl

TABIIH LA 3.18. TEILIO-, I'A30- M BJIATOBBLIZETEHMA KHUBOTHBIX

XKupoTHbie Macca, HopMs! eoliesieHHA
KI
Terwia, kAx/4 y{gggy&@ﬁo n%%%%?b#-l
obuero ABHOTO
Kpynueiii poravsiii ckor
KopoBBI CTENBHBIE, HETEIH 3a 2 Mec. 10 300 2530 1844 0,1 319
orena 400 3305 2305 0,118 380
600 3879 2807 0,153 489
800 4554 3268 0,179 574
KopoBHI, JTJAKTHPYIOLLME HA YPOBHC:
5n 300 2505 1814 0,099 i16
400 2991 2162 0,118 377
500 3395 2417 0,127 408
600 3812 2786 0,151 485
10 n 300 2698 1956 0,106 340
400 3205 2321 0,126 404
500 3607 2614 0,141 455
600 4005 2903 0,158 505
15n 300 3113 2254 0,122 393
400 3632 2631 0,148 458
500 4022 2916 0,158 507
600 4353 3180 0,171 549
Boabl oTkOpMOYHbIE 400 3905 2708 0,154 403
600 4751 3435 0,187 599
800 5677 4000 0,223 715
1000 6716 4705 0,264 846
Tensra:
o 1 mec. 30 419 301 0,016 53
40 590 456 0,023 74
50 729 519 0,028 92
80 1072 804 0,042 135
ot 1 mo 3 mec. 40 615 468 0,024 73
60 900 696 0,05 113
100 1181 854 0,055 177
120 1600 1160 0,063 202
or 3 no 4 mec. 90 1018 745 0,041 131
120 1546 1230 0,061 195
150 1600 1260 0,063 202
200 2490 1541 0,089 265
MomnogHsk oT 4 Mec. W crapille 130 1351 972 0,058 170
180 1994 1462 0,067 215
250 2078 1500 0,082 261
350 2727 1994 0,107 344



36.

Ceabckoxo3aicmeenHble 30GHUA 1 COOPYHCEHUA 93

IIpodoasicerue maba. 3.18

JKusorHbie Macca, Hopms! BblaeneHns
K&
Terna, kx/4 ygggaxfi&np/{io n%op%%ljbgq
obmero SBHOTO

CeHHBEH
X pAKH-TIPOH3BOMTENH 100 1236 806 0,044 123
200 1613 1160 0,057 161
) 300 2166 1567 0,077 216
MaTK# XOJIOCTbIe M CYMOPOCHBIC MEPBBIX 100 1018 734 0,026 101
3 mec. 150 1177 849 0,042 118
200 1353 1081 0.048 134
Martku CyNopocHEIE cTapilie 3 Mec. 100 1216 842 0,043 120
150 1416 1034 0,05 141
200 1632 1169 0,057 160
MarTKe TOICOCHBIE ¢ NOPOCATAMA 100 2446 1776 0,086 242
150 2786 2032 0,099 276
200 3217 2350 0,114 320
IMopocata g0 3 Mec. 15 460 331 0,017 46
PEeMOHTHBIH ¥ OTKOPMOMHBIH MOJIOOHAK 50 775 565 0,027 77
60 930 670 0,033 92
80 1081 791 0,038 107
90 1143 833 0,041 114
100 1216 846 0,043 119
Bapociible CBUHBH Ha OTKOpMeE 100 1328 1114 0,047 132
200 1759 1290 0,063 175
300 2317 1696 0,083 230

OBt
BapaHbl 50 708 515 0,025 70
80 930 670 0,033 93
100 1192 720 0,035 98
MATKH X0JIOCThie 40 624 460 0,019 52
50 708 505 0,022 62
60 764 545 0,028 78
Martku CysrHbe 40 625 460 0,022 62
50 708 505 0,025 70
60 764 545 0,028 78
MaTku NOACOCHBIE ¢ MPHIUIOIOM JiBa 40 1236 892 0,044 112
ArHEHKA 50 1328 959 0,047 133
60 1453 1055 0,052 145
MonoaHsk 20 402 269 0,014 39
30 464 335 0,017 46
40 604 427 0,021 58

Mpumedanus: |. Temwno-, Baaro- u rajossiieNieHHA NPHAATE B TaONHUE [IPH TembepaType BO3AyXa B HOMEIIEHUH
10°C u oTHOCHTENBHOH BIaKHOCTH BO3ayXa 70%. Ilpu IpyrHX TemmepaTypaX pacieTHble 3HA4eHHsS KOJIMYECTBA TEIUia
¥ BJIATH, BLLIEAEMBIX KUBOTHLIMH, CiCAYeT MPHHAMATD C MIOTPABOYHBIM KO3ddHIMEHTOM, NMpHBeaeHHbiM HA puc. 3.1. [pu
OnpedeNeHHK TeIUl0-, BJAro- M Ta3oBblLIENCHHE NOMEINEHHAX C OTHOCHTENLHOH BIAXHOCTHIO Bo3dayxa Gonee 70%
pACYETHBIE 3HAYEHWS [UTA CBHMHEH cllezyeT yBejuquBaTbh Ha 3%, IS KpYIHOTO POTATOrO CKOTA TAKOE K€ YBE/IMYCHHE
PACUETHBIX 3HAYEHHH CllefyeT NPHHHMATL NMPH OTHOCHTE/IBHOH BJaKHOCTH BO3AyXa Oonee 75%.

2. Pacqer BJIHI‘D!'IOCI}'IUICHHﬁ B [OMCILCHUAX MNPOBOAAT ¢ yYETOM MCNapeHus ¢ OTKPMTHX BOJIHBIX H CMOYEHHBLIX
[OBEPXHOCTEH, KOTOPbIe ONpenesfioT M ITHX NomelleHmii no puc. 3.2 u 3.3.

3. B HO4HOE BpeMs TEIUIO-, BIAro- M Ta3OBBUIEJICHHA KMBOTHBIX ClIEAyeT NPHHMMATL ¢ Koddipummentom 0,8 M.

clleslyeT BbIOHpPAaTh NYTEM 3KOHOMHYECKOrO CO-
MOCTABNIEHHS BAPHAHTOB TEXHHYECKMX PEIICHHH.

B noMeueHuax Ui COACPKAHAS CKOTA W NITH-
LBl CTIEAYET NpeAycMaTpUBaTh CO3/aHHE NOANOpa
BO3/lyXa 3a CHeT NpesbillicHua 00LeMa NpHTOKa
HaJ\ BRITSXKOH B pasmepe 10-20%.

PeKOMEH/IyeMbIE CHCTEMbI BEHTHIALMM 1A
OCHOBHBIX NOMELICHHH KHBOTHOBOMYECKHX 37a-
HHU# npupenersr B Tabn. 3.21.

Bo Bcex MOMEINEHWSX NI CONEPHKAHHS KH-
BOTHBIX B MNEPEXOJIHLIH M TEIUILI NepHOabl roaa
s GopbObI ¢ U3BBITOYHBIM TEIUIOM W APYTHMH
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K g R ‘\ £ Puc. 3.1. Koshdrumentsi oTKIoHEHHS TEIUIOBbLIgE/IEHHIT
NEYE 3 " K, u snaropoiaenenuii K, JKHBOTHBIX B 32BHCHMOCTH OT
14 2)§ 4 35 TEMNEPaTypul BO3AyXa B NOMELIEHHAX
N NY 1, 2- NoJHBIX TEILIOBBIACAECHKI COOTBETCTBEHHO KPYNHOI'O pora-
12 SN 3 i
g TOro CKOTA H CBHHEH, 3, 4 — ABHbIX 1€N/10BLIAC.ICHHH COOTRETCTBEH-

HO KPYMHOI'O POrATOro CKOTA H CBHHEH, 5. 6 - pnarosuiaeneHni
25 COOTHETCTBEHHO KPYNHOIO poOraToro ¢kota 4 CBHICH
o
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TABJIUILA 319. TEIUIO-, BJATO- U I'A30BBIJIEJTEHUA TTTULL
Cogepxkanne NTHL M MX BO3PACTHAS Macca, kr Hopmbsl oienenns
rpymia
Tenna, kJDK/u YIJIEKHCIIO1 0 BOISHBIX
rasa, M>/u napos, r/4
obumero ABHOI'O
Bispocasle nrnust
Ilpu KJIeTOYHOM COAepPKAHHH 1,5-1,7 41 28 0,0017 51
[Mpu HamoILHOM COAepXaHHH:
KYPBI SHYHBIX TIQPOJT 1,5-1,7 47.3 33,1 0,002 58
KYPBl MSCHBIX TIOPOJ 2,5-3 43.1 30 0,0018 52
HHACHKH 6,8 40 26 0,0017 5
YTKH 3,5 25,9 20,1 0,0012 3,6
Monoausx
Kyppl AWMHBIX TIOPOJ B BO3pacTe:
1-10 gueit 0,06 65,3 56,5 0,0023 3,5
11-30 » 0,25 53,2 36,8 0,0022 6.6
31-60 » 0,6 43,8 31,4 0,0019 5.4
61-140 » 1,3 40,3 29,1 0,0017 5
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Ipodoancenue maba. 3.19

CO,L[EPH(&HHC OTHLU U HX BO3pacTHasdg MROCH., KI HOthI BBIOCJICHHA
rpynna
Tenna, K x/a YEJICKHCILOT O BOASHBIX
rasa, M/ napos, r/4

obuero ABHOI O

141-151 u go 180 gueii 1,6 399 26,6 0,0016 4.8
Kypbl MSCHBIX NOPOA B BO3pacTe:
1-10 aueit 0,08 60.9 54 0,0022 4
11-30 nueit 0.35 48,6 339 0,002 6,3
31-60 » 1,2-1,4 434 30 0,0018 5.4
61-150 » 1.8 40 18 0,0017 5
151-210 » 25 36,8 14,3 0,0016 4.8
HWnneiixu B BO3pacre:
1-10 nnei 0,1 54,1 438 0,002 4.3
11-30 » 0,6 51,1 36,2 0,0021 6,6
31-120 » 4 38,6 26.8 0,0016 4.8
121-240 » 6 36,3 25,8 0,0015 4,5
VTkH B BO3pacre:
1-10 nuei 0.3 84 58,6 0,0035 10,5
11-30 » 1 60,6 423 0,0025 1,5
31-55 » 2,2 28,9 203 0,0012 3.6

HNpumevanus. | Tenno-, BIaro- u ra’oBbineneHns NPHBEIAEHB! /LA TEMIEPATypPhl BO3AYX4 B NOMCIICHHH 1S
B3pocibix nTn 16 °C, a ana monoauska 24 °C. [lpu apyrux TeMnepaTypax pacieTHLIC 3HAYCHMA KOJIHMYECTBA Teria
H BJIALM, BBLUCJISAEMBIX ITHUAMH, CAENYET NPHHAMA b ¢ HONPABOYHBIMH KO)HUHEHTAMM, NPHBEAEHHLIMA Ha puc. 3.4

2. KpoMe razopblieNlcHMS NTHI CleIyeT YYMTHIBATE BPEedHble 1a3bl, BBLIENSEMBIE C OOBEPXIOCTH MOJCTHIKH
H TPOTHBHEH.

Kg K
W
113 ! 3 12
Puc. 3.4. KospuumenTs OTKIOHEHHS TEILIOBbIIETeHNA 11 NE v 3]
K, u Bnarospigenenwii K, NTan B 32aBUCHMOCTH OT 105 ' ,/ -3 £ 11
TeMIlepaTypel BO3AyXa B MOMEIIEHHU 1 X 4 105
A
I, 2- 8BUBIX 1ENIOBBLIAE IEHKHE COOTBEICIBEHHO BIPOCALIX NI1KL 09; .,1
H MOJOAHAKA, 3, - BIArOBLUIEICHHH COOTBCICIBCHHO BIPOCIBIX W ~\
NTHL H MOJOHAKA 49 7 7 035
08514 1/
i \ Jg
a8

g5
Y § 1216 20 24 28 J2t,,

TABJIUUA 3.20. KOJJMUYECTBO BPEJIHBIX T''A30B, BBIJIEJISEMbBIX B MIOMEWEHWAX 114
COJIEPYKAHUA TITUL C [NIOBEPXHOCTH NOACTUIKHU U ITPOTUBHEA

Bospacrras rpynna nran HopMsr Bbiac 1eHRs, MI /4
C MOACTHJIKH C HPOTHBHEH
aMMHaKa cepo- yrae- AMMMAKY cepo- yrie-
BOJ10- KHCIIOro BOJO- KHC.TOro
poaa 1a3a poaa rasa

Mononusk Kyp B Bo3pacTe:

1-30 aneit 10 4 4 5 2 2
31-65 » 20 10 5 6 4 3
66-210 » 25 12 8 8 3 4
Bapocnsle Kyphbl 25 15 8 8 5 4

Ipumeuaurg | IlpuBcieHHbIC AAHABIC NPHHATHL NPH YCIOBHH COAEPXKaHHA Kyp Ha 151yOoko#l moIcTHIKe.
2 Jlns MHZEecK NpMBENEHHbIC 3HAYEHHS NPAHHMaoT ¢ koodbuimentom 1,3, ana yTok -2, ans ryceii—1,5.
3. C 1 m? mnowaau noBepxHOCTH NOMeTHBIX KopoGos Beigeaserca 70 mr/u ammuaka u 60 mMr/u ceposoaopona.

s
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TABJIUIA

3.21. PEKOMEH/IVEMBIE CUCTEMbI BEHTHUJIALWU I OCHOBHBIX

MOMEIEHUH XXUBOTHOBOAYECKUX 3TAHUNA

IMomewenus

PCKOMBH,U.yCMaS{ CHCTeMa BEHTHJISUHH 108 IepHoda roja

XOJOJHOIO H NepeXOoaHoro

TENJOro

KopoBHHKH [Uis
NPUBA3HOTO COAEp-
KAHUA MOJIOUHBIX
KOpPOB, TEIATHHKH

CBHHAPHUKM-MATOY-
HHKH

CBHHAPDHUKH-OTKOP-
MOYHHKH

OsyaphH

ITopava nomorpeToro Bo3Ayxa B
BEPXHIOIO 30HY paccpe/l0TOYEH-
HBIMHM CTPYSIMH. Y/aJleHHe BO3-
Iyxa M3 BepxHel 30HBL yepes
[IaXTHl B NEPEKPLITHH H H3 HUX-
Hell 30HBI 4Yepe3 HABO3HBIE KaHa-
nel B pasmepe 30% npuToka
(puc. 3.5 u 3.6)

IMojava noxorpeToro Bozayxa B
BEPXHIOI0 30HY DaccpeIoTO4cH-
HBIMH CTPYAMH HIIA YMepe3 BO3-
AYXOBO/Jbl PaBHOMEPHOM pa3ja-
4d. YajJeHHe BO3AyXa U3 Bepx-
Heil 30HBI Yepe3 ILAXThl B HEpe-
KPBITHH H M3 HHKHEH 30HHLI Yepe3s
HABO3HBIE KAaHAJBI B paimepe
30-35% mnpuToka (cMm. puc. 3.5
u 3.6)

To xe (puc. 3.7 n 3.8)

IMoma4a nmomorpeToro Bo3ayxa B
BCPXHIOK) 30HY paccpenoTOMeH-
HBIMH CTPYAMH (TOJIBKO JUTA XO-
JIOAHOrO TiepHona). Y naneHue

BO3/IyXa H3 BepXHEH 30HHI 4Yepes
LUIaxThl B MepeKpelTHH (puc. 3.9)

MexaHH4eCkMil TPHTOK C MOMOIIBIO OCEBBIX
BEHTU/ISTOPOB, YCTAHOBJICHHBIX B IAXTaX, WIH
€CTeCTBEHHBII TIPATOK Yepe3 OKOHHBIE mnpoe-
mbl. EcTecTBenHas BbITSXKA t{epca OKOHHbIE
NpoeMbl M MeXaHH4YeCKas BHITSXKA Yepe3 Ha-
BO3HBIE KaHaJB! B pazMepe 30% 3UMHero npu-
TOKa

MexaHU4eckHi TIPUTOK C TOMOIIbLIO OCEBBIX
BEHTHJIATOPOB, YCTAHOBIICHHRBIX B IIAXTAX, HITH
€CTECTBEHHbIH TPHTOK 4epe3 OKOHHEIE Mpoe-
Mbl. EcTecTBeHHAs BBITAXKA 4€pe3 OKOHHBIE
NnpoeMbl H MeXaHHYeCKas BBITAXKA 4epe3 Ha-
BO3HBIC KaHaabl B pasmepe 30-35% sumuero
NPHTOKA

MexaHH4YeCKHil NPUTOK C NOMOIUBIO OCEBLIX
BEHTHJIATOPOB, YCTAHOBJIEHHEIX B MAXTAX, WK
€CTCCTBEHHBIH NPUTOK Yepe3 OKOHHBIE Tpoe-
Mbl. ECTeCTBeHHAs BBITAKKA 4EPE3 OKOHHBIE
NpoeMEl H MeXaHH4ecKas BBITSKKA depe3 Ha-
BO3HBle KaHanbl B paamepe 30--35% 3uMuero
NPHTOKA H 4¢Pe3 OTBEPCTHA B CTEHAX OCEBBIMU
NOJOKOHHBIMH BCHTUIIATOpPAMM (CM. puc. 3.7
u 3.8)

ECTecTBCHHBIH HPHTOK 4epe3 OKOHHBIE IIpoe-
MBI (JII TEeIJIOro H NEpeXOJHOro MEPHOJIOB).
EcTecTBeHHas BBITSXKKA 4€pe3 OKOHHBIE MpOeE-

" Mbl H IIAXThL

Puc. 3.5. Cxema BeRTHIAOMM NOMeINEHHA XHBOTHOBOA-
4eCKOro 3[aHHs NPH NoHade BO3dyXa 4epe3 LEeHTpabHbii
BO3AYXOBO/ M YOAJIEHUH BO3AYXa 4Yepe3 LIAaXThl M HABO3-
HBIE KdHaJIbl
/- BBITHAHBIC 1LAXTH, 2-IPATOMHLIA BO3AYyx0BOX, JI- BO3gyXxo-
BOALI JUIA BRITAKKH M3 HABOJHLIX KaHAJIOB; 4 - IPHTOMHAR KaMepa;
5 - BLITSKHAA Kamepd

Puc. 3.6. Cxema BEHTHWIAOHH MOMELIEHHA KHBOTHOBOMA-

YeCKOro 3JaHHsA MpH nola4e BO3jyXa udepes ABa rnapas-

JIENBHBIX BO3AYXOBOAA H YAAICHHH BO3AYXA YEPE3 [IAXThL
H HU4BO3HBIC KaHAJIbl

1 -BRITRXHBIC IUAXTEI, 2 -IIPHTOMHLIH BO3AYXOBOJ; 3I-BO3OyXo-

BOOB! JUIA BLITAKKHE H3 HABOIHBIX KAHANOB; 4 - MPHTOYHAS KaMepa;

5 - BLITSXBAN Kamepa :

Puc. 3.7. CxemMa BeHTHIAUMHM NOMELICHUS XUBOTHOBOM-

YeCKOT0 3JaHHA NIPH NOJa4e BO3/yXa Yepes HeHTPaTbHEIH

BO3AYXOBOL ¥ yAaJieHHH BO3JyXa 4epe3 LIaxTel, HABO3-
Hbl¢ KaHAILl H OTBEPCTHR B CTEHAX

I —NpPATOYHO-BLITSKHBIE WWAXTEY, 2— NPHTOYHEIR BO3AYXOBOI, 3—
BO3AYXOBOJIbI JUIA BRITAXKKHE HI HABO3HBIX KaHA/I0B; 4~ IIPHTOMHAN
xaMepa; 5 - 0ocepbie BEHTH/IATOPbI

Prc. 3.8. CxeMa peHTHIAAN TOMEIEHHHA KHBOTHOBOO-
YeCKOro 3/IaHMA NpH Nojaye BO3AyXa 4epe3 ABa mapan-
JIeSIbHBIX BO3AYXOBOJA M YJAJCHHM BO3JyXa depe3 [Iax-
Thl, HABO3HBIC KaHAJbl H OTBEPCTHA B CTEHAX
1~ IIPHTOMHO-BBITSKHBIE WAXTEL, 2- PHTOMHLIR BO3AYXoBOID, 3-
BO3/1yXOBOMIBI ASTA BBITAXKKH H3 HABOIHBIX KAHANIOB; 4 - IPHTOYHAN
KaMepa; 5—0CeBble BEHTHIATOPbL

Puc. 3.9. CxeMa BeHTHJALHH MOMELICHHA XHUBOTHOBO/-
4eCKOTO 3aHMA MpW MOjave BO3OYyXa 4epes [ABa Mmapan-
JIeNIbHBIX BO3AYX0BOAA ¥ YAANEHHH BO3AYXa Mepe3 MaxThl

]~ BUITAKHEIE [AXTH; 2 - IPHTOMHEIE BO31YXOBOALL, 3 - NPUTOMHbIE
KAMEphI

W oy~ ],
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Taasa 3. Ocobennocmiu 6eHMUAAYUY 30GHUA U NOMEUjeHuli

BPE/HLIMH BLUICICHHAMH PEKOMEHAYeTCH MAKCH-
MAaJbHO HCNOJIb30BATh CHCTEMY AKTHBHOH ajpa-
MU, T.e. Bo3ayxooOmeH, 0OYCJIOBICHHBIA BET-
POBBIM BO37eficTBMEM Ha 37aHHe. AKTHBHYIO
49DALMEO PACCYHTHIBAKOT KaK MPH MOTIEPEYHOM MO
OTHOWICHHIO K OCH 3JaHHA BETpe (ONpeiuelIstoT
TIPATOK M BBITSHXKY 4CPE3 CBETOBBIE NPOEMBI), TAK
W BAOJIL OCH C MCNONL30BAHHEM [Jd Lele
NpPOBETPHBAHHUA KOHCTPYKTHBHBIX IIPOEMOB B TOp-
nax aaauns. CKOPOCTh ABHXKCHHUS BO3AyXd B 30HC
pa3MelIeHUs KUBOTHBIX IpH paboTe cHCTeMbl
aKTHBHOMN a3palMéd He NOJDKHA MpeBbilllaTh ycTa-
HOBJIGHHOIO Npejcna.

PexoMenayeMple CHCTEMBL BeHTHJSIMH 118
OCHOBHBIX TIOMCILUCHMH TNTHLUEBOMYECKHX 3JaHMH
npuseacHsl B Tabn. 3.22.

Jns moMemieHd# NTHUECBOAYECKHX 3/IaHUH B
ciiydae HeoOXOAMMOCTH B TEIUIBIA NepHoa roja
cliesyeT NPOEKTHPOBATh OXJAKICHHE UIH YRJIAX-
HeHHe Bo3AyXxa. PellicHue 3TOH 3ajavyd BO3MOXKHO
ANpocTeHIIMMHE  CTIOCODAMM ~IyTEM  HMCTIApPHTEb-
HOTO OXJaXAeHHS BO3AyXa C IPHMEHEHHCM KacceT
C OpONTIaeMBbIM THI'POCKOTIMYECKHM CIIOEM.

B noMeuieHUax XHBOTHOBOJIYECKWX M IITH-

Puc. 3.10. Cxema BeHTHAANMH NTHIEBOAYECKOTO 3[aHHSA

Npu paizia¥e BO3LyXa 9Yepe3 UeHTPAJbHbIH BO3AYXOBOI

/- NPHTOYHBIC BO3AYX0BO b, Q—IlpIITO‘Illhle 1UAXTH, 3 BbiLAKHBE

el pobekHbie BEHTHAATOPSL, 4  BLITAXKILIE NPHCTEIILIE KOpoDa,
S —~IpA10YHAR KaMepa

Puc. 3.11. Cxema BeHTHIAUMH IOMEIICHHS NTHUEBOAYEC-
KOro 3zanHd Npd pasjade po3ayxa qepes ABd napajieiib-
HBIX BO3YXOBOI2
! — UPHTOYIIbIE BO3AYXOBOALL, 2 NPHTOYHBIE WWAXIK, 3 BLITHXHBIE
1el1 poDekHbe BEHTHANTOPLL, 4 IIPHIOYHAN KAMEP4

Puc. 3.12. Cxema BeHTHISUMH NOMELIEHUS MTHLEBO,14eC-
KOro 3Jauusl HpH Pa3faye Bo3yxa uYepe3 Tpy Mapajiesb-
HBIX BO3yX0BOIA
1 UpHTOYNBIC BO3AYXOBOLL 2 NPWTOMHKIE INAX1H; 3 BHTHKHBIE

UEHTPOOEKHBIE BEH IHIAATOPLI, 4 BbilfAHLIE IPUCI eHHBIE KOpODa,
J npHTOYyHA# Kamepa

Puc 3.13. Cxema BeHTHIAUMM [OMEINEHHA [ITHLUEBOYEC-
KOTO 3JaHAA NpPH COCPEJOTOYEHHON Moaaye Bo3AyXa M3
BepxHeH M HHAHEH 30H

/- NpHTOMHBIE BOAAYXOBOAL, - NPHTOHNLIE WAXThl, 3 oOcesuie
BhITHXHLIE Ee]l'[lb'lllmp]:l: 4 Ilp“lﬁ)‘"laﬁ kamcpa

Puc. 3 14. Cxema BEHTHJIANMH TIOMELUEHHS MTHUEBOIYEC-
KOro 3[aHAS NPH PABHOMEPHOH paszaaue BO3JyXa M yia-
JIeHHH BO34yXa M3 BepXHcil M HIXHell 30H
!~ NPHTOMHBIC BO3AYXOBOAbI, 2-KPHILHLIC BLITAKHBLIC BEH1W/IH-
10pBI, 3 HPUTOYHBIE KAMEPDI, 4 - BbI1MKHbIE BOILYXOBOALL, 5 xac-
Nl'!'l)l A YBINANKHEHHA BO3AYXa

TABAWULA 3.22. PEKOMEHAYEMbIE CUCTEMbI BEHTHJIALWUW [JiA OCHOBHbIX MOMEWEHWH
OTULIEBOTYECKUX 3JAHUN

4

[Momeienns

——

PBKOMCHJI}’CME!! CHCTeMa BEeHTHAAIHW IJ1A NepHoda rojla

XOJIOAHOIO H [EPEXOAHOI0

remaero

Jnsa comepxaHHs
OBIIAT M3 UIAX
BO3pacToB, Ge3OKOH-
Hble, BpOIICPHHEH

Jns HanoJLHOrO
COACPX,aHusA Kyp,
HH/leek W YTOK

ﬂ.]'[ﬂ KJIETOYHOTO CO-
JIEPIKAHUA TITHIL

Mexanudeckas nmojava NoAOrpeToro
BO3/IyXa B BepXHIOK 30HY paccpeoTo-
YCHHBIMH CTPYSIMH.

Mexanudeckoe ynaneHHe BO3AyXa W3
HimkHe# 30HBI (puc. 3.10-3.12)

Mexaunyeckas Moaada NOIOrPeTOro
BO3/[yXa B BEPXHIOIO 30HY paccpeaoTo-
YCHHBIMH CTPYSIMH, B TICPEXOAHBIH me-
PHO BO3MOXKEH OTIOTHHTEIbHBIH ecTe-
CTBeHHBIH NPHTOK. MexaHuueckoe yiaa-
JIeHHe BO3OyXa M3 BEpXHeM W HUKHeH
30H; BO3MOXHO €CTEeCTBEeHHOE yNaJicHHE
BO3/lyXa H3 HHXKHEH 30HBI (CM. pHC.
3.12-3.14)

Mexanuyeckad nojada nOAOrpeToro
BO3/lyXa B BEPXHIOK M HHXKHIOIO 30HBI
COCPEIOTOYEHHBIMH CTPYSIMH B IIPOXO-
JbL MEXTY KJIeTOMHBIMH GaTapesMu Wil
paccpeoTOYeHHas NoAaYa u3-nos Kie-
TOoK. Mexanuyeckoe yaasieHue BO3AYyXa
COOTBETCTBEHHO W3 HMXKNe#, cpelHel
H BEpPXHeH 30H € TPOTHBONOJIOKHOH
NPUTOKY CTOPOHBI (M. puc. 3.13 u 3.14)

MexaHuyeckas nogaya BO3/yXa B Bepx-
HIOK 30HY paccpefOTOYEHHBIMH CTPYS-
MH; TPH HEOOXOAMMOCTH YBIaXHEHHe
HNH OXJaX/[eHHe BO3j1yXa; ecTecTBEH-
HbIi TIDHTOK 4Yepe3 WIAXThI B NMEepPeKphbi-
THH. MexaHn4eckoe yaaleHHe BO3/yXa
H3 HHXKHel 30HB! (cM. puc. 3.10-3.12)

HO}IH‘IH BO3IyXd B BEPXHKH 30HY
Yepe3 WaxThl; NP HeoOX0IMMOCTH
YBIQXKHCHHS HJIH OXJIAXK/IEHHS BO3IyXa
moaada ero B BEPXHIOKW 30HY MO BO3-
AyxoBojaM. Mexauudeckoe yaajicHue
BO3/IyXa W3 HHXHeH 30HBI (CM. pHC.
3.12-3.14)

Taka# ke moma4a, Kak M B XOJOAHBIA
NepuoJl rofa; OpH HeODXOMMOCTH
YBIaKHCHHE HJIM OXJIAJAEHUe BO3AyXa;
BO3MOXEH JOTOJIHNTEIbHBI NPHTOK
Hepe3 MIAXTHl B NepekpbiTun. Takoe ke
yaajlenHe BO3/yXd, KaK M B XOJOAHbI
nepHos rofa

- | e | b | = | -
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100 Tiasa 3. Ocobennocmu geHmuanyuu 30aHUA U ROMEWeHUTl

LeBOAYECKHX KOMILICKCOB HEOOXOIMMO mpesyc-
MATPHBATh BO3MOXHOCTh OCYIIECTBJICHHS eCTecT-
BEHHOH apapHifHOH BEHTHUIALMHU.

OGopy/loBaHHE [EHTPATH30BAHHBIX BEHTHIA-
LOMOHHBIX CHCTEM JOJKHO OHITH pPacmnosoXeHo
B OTTOPOXCHHBIX BEHTHIAUHOHHBIX Kamcpax.
YpoBeHb IyMa B NOMeLICHHAX 1718 CKOTa M MTHIL
oT paboTaloluero BeHTHIANHOHHOrO 06opy/oBa-
HHS He JoJuKeH mpeBbimats 70ab.

INogmomneHble BEHTUIIAIMOHHBIE KaHAIBl MO-
JKHO MPeAyCMaTPHBaTh B NOMEIICHHAX XHBOTHO-
BO[MECKHX 3JaHMH TIpH HAIMYAH B HHX peileT-
4aTBIX NoJoB. IlpH 3TOM TOAMONbHBIE KaHAJbl
HeoOxoaumo oBopyaoBaTh YCTPOHCTBaMH, Npe-
MATCTBYIOLUMMH HX 33COPEeHHIO M TIPOHHKaHHIO
B HUX IpbI3yHOB. B MOMEILEHUAX NTHIEBOAYECKHX
30aHWil MoNONBHBIE KAHATHI JIeNlaTh HE CIeayeT.

Jna  oDecileMeHUA 3aJaHHBIX FapaMeTpoB
MHKPOKJIHMATa B OCHOBHBIX TOMEILICHHAAX XKHBOT-
HOBO/JYECKHX W NTHUEBOAYECKHX KOMIUICKCOB Cic-
AyeT TpeAyCMaTPHBaTh ABTOMATH3AIHIO CHCTEM
BEHTHIIAHH, ec/ii ee 1ellecoobpa3znocTs 060cHO-
BaHa TeXHHKO-IKOHOMMYCCKMMH pacHeTaMu.

B nomemenRusx aius cogepXaHUs OCHOBHOIO
CcTala 1 MOJIOJHAKA KPOJIHKOB HGOGXOJIHMO noa-
[CPXHBATH TEMIEPATYpPy BHYTPEHHErO BO3AYXa
10°C, a OTHOCHTEeNbHYX BJIAXHOCTE BO3AyXad
40-75 %. B Temnwlil nepHOA rojga TeMIepaTypa
BO3AyXa B TOMELICHHM AoJkHa ObiTh He Gonee
veM Ha 5°C BBHIILE PacueTHON HapykHO# NeTHei
TEMIIEPATYPBI A5 TIPOCKTHPOBAHMA BEHTHIIALMAM,
HO He poyukHa mupesbimiate 28°C. CkopocTb
ABHXKeHHS BO3JyXa AOJDKHA COCTaBJIATL He Oosee
0,3 m/c. TIpenensHas KOHIUEHTpalds aMMHdKa B
MOMEnIeHHH A8 COAEPKaHNA KPOJIHKOB HE JOJIK-
Ha npessimate 0,01 mr/a. KonuvecTso mputou-
HOr0 BO3AyXa HA | Kr KHBOH MacChl KPOJHKOB
AOXHO ObITL He MeHee 2,5 m>/u.

KommdecTBO TEmnOTHI, YrACKHCIOro rasa M
BOJSHBIX NApoB, BBIAEIAEMBIX KPOJHKaMH, NpH-
BeAeHO B Tabi.3.23.

IMoamepxkaHde 3aJ8HHBIX TEXHOIOIHYECKHX
NapaMeTpoB MHKPOKJIMMATa CpPeJACTBAMH BeHTH-
JAIMH B XpaHUIMmax Kaprodeas W OBOLLEH
3HAYHTEIbHO CHHKAET 1I0TEPH XPAHMMOMH NPOAYK-
IHH.

Cpok XpaHeHHs Ce30HHOH NPOAYKHIMM Clic-
AYeT pa3fleIuTh HA XdPaKTEpHbIE TepHOABL Jie-
4eOHBI, B TEYCHHE KOTOPOTO NPOUCXOAUT A03pe-
BAHHE W 34KHBJICHHC MEXAHHYECKHX MOBPEX IEHHI;
OXJTAXACHHS, KOrja TNPOAYKT OXJIaKAaeTcs A0
TEMIEPaTyPbl OCHOBHOTO XPaHEHHs, H OCHOBHOIO

TABJHWILA 3.23. TEIJIO-, BJJAIO- 1
T'A30BBIJIEJIEHMA KPOITUKAMHU

I'pymuia  Macca, Tennoseige- Vrme- Boasmbre

KHBOTHBIX Kr nerus (00- kuchelii  mapsr,
wwe), k/lx/4 ras, n/q r/4

Campt 3,5 67,3 2,41 7,69
4 71,8 2,57 8,2
Camkn 35 78,1 2,79 8,9
Camkn 4 83,3 2,98 9,48

CYKpPOJIbHEIE

MoaoaHak 0,05 5.3 0,19 0,6
0.1 10,2 0,36 1,16

0,2 17,6 0,63 2,01

0,4 254 0,91 2.89

0,5 29,1 1,04 3,31
0,75 36,9 1,32 42

1 44,1 1,58 5,02

2 494 1,77 5,64

2.5 55.6 2,08 6,66

3 63 2,25 7,17

Mpumeuasus: 1. HopMmel Boienedus ceobonno-
ro Temwia cocraBismor 72% oOwell TewlonpoayKuuun
KHBOTHbIX.

2. Hopmul Tenno- W BJaroBblAe/IeHHS KPOJTMKAMH
B giormoe BpeMsA ClieayeT OpHHAMATh ¢ Ko3ddumuenTom
0,8,

3. BeigeneHHe BAArH CO CMOYEHHBIX MOBEPXHOCTeH
cnenyeT nprHMMaTh B pasmepe 100% pnarosblaesnenni
KPOJIHKAMH.

TABJIUIA 3.24. 3HAYEHWA SABHLIX TEIIO-
W BJIATOBBIAEJIEHMH 1 T COYHOIO
PACTUTEJILHOI'O CbIPbA

IMponyxkous Tenno- v BraroBsIUENeHES B
NepHo XpAHEHHS
NedeOHbIA  OXNAKAE- OCHOBHOH
HUS
kg r/y xdx/y r/u kx4 r/a
Kaprogens 67 16,8 50,3 12 239 49
Kanycra - - 62 334251133
Cpexna - - 40,2 12,5 20,1 6,2
MopkoBb - - 77,5239 235 7.2
Nyxk penyathiif 67,5 20,8 43,6 13,5 20,1 6,2

Npumesanue. [Ipn xpamenun npolykuud Ma-
WHHEOH yGOpKH (IPOLOBOJILCTBEHHBIA KapTodens, CBek-
Jla, MOPKOBB) JIaHHble, NPUBEIeHHble B TabaHue, NPHHHA-
marorcs ¢ koagduunentom 1,3,

XpaHeHHs, KOTOPHI UIHTCA A0 pealM3aliu 1po-
AYKTa.

XpaneHHe COYHOT'O PACTHTEALHOIO ChIphbs
COIPOBOXKAAETCH MPOLECCOM JILIXAHHS, B PE3YJib-
TaTe KOTOPOTO BRIAENSeTCS OHoOMOTHYeckas Teni-
nota W pjara (tabn.3.24). -
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TABJIMIA 3.25. 3HAUEHUWSA TEMIIEPATVPbI U
OTHOCHUTEJIBHOW BJIAXHOCTH
BO3JYXA B XPAHWIIUILAX

IMponyknus Temnepary- OTHOCHTETE-
pa, °C Has BJIAK-
HOCTB, %
KapTogens B nepHoasl:
neuebHbIiH 10-20 85-95
OXJIANK/ICHHSA:
Havauio 10-20 85-95
KOHel| 2-4 85-95
OCHOBHO# 2-4 90-95
Kanycra 0-1 90-95
Ceeksia 1 MOPKOBb B
TIEPHOIBI:
JieueOnsIi 10-14 90-95
OXJIaXKICHHUS:
RELEN () 10-14 90--95
KOHell 0-1 90--95
OCHOBHOM 0-1 90-95
Jlyk pemuathlii npu
crocobe xpaHeHHA:
XOJNOIHOM Or —1 70-80
a0 —3
TEIIOM 18-22 6070
[Mpumedanns: 1. ['azoBell cocras B XPAaHH/IH-

wax: aas kaprogpens 2-3% CO, u 16-18% O,; s
KallyCThl HOPMANbHBIA aTMocdepHbIf; 0/ MOPKOBH 3-
4% CO, u 8-10% O, pna ceexint 2-2,5% CO,
1 9-14% O,; ana nyka %-10% CO, u 3-5% O,.

2 .Hc'ic%!-lblﬁ nepuoa 18 Kaprodens, CBeKIn H
MOpKOBH [AnHTCs 15 cyT.

3. CropoCTh IOBHKEHHS BO3AYXd B HACBUIH NPOIYK-
IOAH He OOJDKHA npesniiiaTh 0,2 M/c APH BLICOTE HACBIIK
2-3Im.

TABJIUILA 3.26. CKOPOCTU U PACXO/bI
BO3[IVXA B HACBHINTH KIIVYEHEHA

BoicOTa HACHINH, CxopocTs, Pacxon Boamyxa,
M M/c m*/(m2-4)
Ho 1 0,075 110
1-2 0.1 145
2-3.5 0,15 215
3,5-4,5 0,25 360
Bonee 4,5 0.35 500

3HaueHHs TeMIepaTyphl M OTHOCHTENbHOl
BIAXHOCTH BO3JyXa B XPAHMWIMILAX CleyeT TpH-
HHMAaTh MO J4HHBIM, NpHBeJeHHLIM B Tabm.3.25.

I'mapapinveckoe COMPOTHBJIEHME  HACHINIH
NPOAYKIHA SBJISCTCH OAHOH M3 OCHOBHBLIX Xapak-
TEPHCTHK, OMPEIEIAOIIAX PEKHM IKCIUTYyATALHHA
CHCTeM BeHTHIALMH. [ HapaBiuyeckoe CONpPOTHB-
nenue cpeast Ap,, [1a/m, nmeeT auHelnyro 3aBH-
CHMOCTb OT CKOPOCTH (DHIbTPAmMH BO3AYyXa H
MOKET OBITh BBIPAXEHO (GOpMYyJIamMHu;

Apy = 1250, Apy = 135p,,
rae Ap, u Ap;)« rHAPABIMYECKHE NOTEpH 10 H [0CiHe
YKIAAKH NPOAYKUMH; Uy~ CKOPOCTE HILTPALMH, M/C,
3HaueHHs PEKOMEHYEMEIX CKOpOCTeil (hMib-
TPalld}i H PACXO0B BO3/yXa Yepes | M* mioma

B HACBHIIAX DA3NMYHOH BBICOTHl NPHBEIACHBI B
Tab61.3.26.

I'nasa 4
OYNCTKA BEHTWJIAILIMOHHOI'O BO3/YXA

4.1. OBIIME IMMOJOXKEHHS

B mpoekTax BEHTHIAUMM H KOHIHIIMOHHPO-
BaHHA BO3JIyXa, KaK MPaBHJIO, IpeycMaTpHBAETCA
OYMCTKa BO3fyXa TOJLKO OT B3BELUCHHBIX B HEM
yacTun (aspo3soneii). [NonapaeMselil B NOMENIEHAA
HAPYXXHBIH ¥ PELHPKYJISUMOHHBIA BO3AYX OYMila-
0T B BO3AYLUHBIX (PHALTpaX, & caMu MOMELICHUS

TP HEOOXOAMMOCTH H3OJMPYIOT, YCTPAHSAS THeJIH
B OKOHHBIX TPOEMAX M CO3JaBas A3POAMHAMM-
YECKHME 1II03b] B ABEPHLIX [IPOEMaXx.

Jinsa mpeqoTBpameHHs 3arps3HEHHS BO3OYyXa
MCTOYHMKH 3arpsA3HeHnH, MMeloIMecs B TIOMELLe-
HHSAX, JIOKAJIA3YIOT C IOMOMIBIO MECTHBIX OTCOCOB,
a yaajiseMblil Yepe3 HUX BO3AYX nepea BeiOpocom
HAPYXKYy OYMILAIT B NBIJICYIOBATENsNX. B cnyuae
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HeOoBXOMMOCTH OYHCTKH BEHTHISUUOHHOTO BO3-
JIyXa OT MPHMECH BPE/HBIX ra30B HCTOJb3YIOTCH
annapaThl XHMHYECKOH TEXHOJIOTHH.

[Ibinb ABASETCH OAHOH M3 Pa3HOBMAHOCTEH
AIPOAMCTIEPCHBIX CHCTEM (a3pO30Jeii) ¢ BIBELIEH-
HBIMM B BO3/yX€¢ TBEPJAbIMH YaCTULAMH JHCIEp-
CHOHHOTO TpoHcXoxaeHHs. Takue wacTHubl 06-
pasyroTca npH ApoOJeHHH pyd, MEXaHUHECKOM
00paboTke MeTANINoB, NPOCEBE M IICpechilike Ma-
TepHAJIOB.

A2p0307d ¢ TBEPABIMH HacTHUaMH, obpaso-
BABUIMECS B pe3y/ibTaTe O0OBbEMHOMN KOHAEHCALMH
NapoB WM TIPH PEaKudsiX HEKOTOPBIX BCILCCTB,
Ha3bpIBAIOT AbIMAMU (I71aBKa M CBApKa MeETaoB;
(oToXHMHYECKHE peakiluM B aTMochepe, Benyuiue
K 00pa3oBaHHIO CMoOra).

A3pO30JIH € KUIKMMU HACTHUAMH JHCHEPCH-
OHHOTO WM KOHICHCALHOHHOIO TMPOHCXOXK/ICHUA
Ha3bIBAIOT TYMaHaMH (pacrblieHne BOAbI, KPACOK,
KOHJCHCAIMS BOAR H JAPYrUX JKHAKOCTEH TpH
OXJIKIEHMH BO3/yxa’.

A3p030Jid, KaK MpaBHIO, TIPEACTaBJIAIOT CO-
Goif NMONMANCIIEPCHbIE CHCTEMbI, COCTOAUIME M3
MHOXeCTBa MacTHI| pa3vyHeIX pasmepos. [loa
JMCTIEPCHOCTHEO MBUIA TIOHUMAIOT BCIO COBOKYII-
HOCTB pa3MepOB COCTAB/ISFOILUMX €c YacTHU, a
HMEHHO pacnpee/ieHHe MacChl TBUIM TO pa3Me-
pam HacTHIL.

JucnepcHblit COCTaB NbLIA MOXET ObITh BbI-
paXeH CISOYIOLIMMH CriocobaMu: B BHOE rpaduka
pacnpeneneH s Macchi [BUIM MO pasMepam ya-
CTHIL; B BHAE TAONHUBI «IIOJIHBIX TIPOXOOB» HIIH
«YACTHBIX OCTATKOB» YACTHI[ Pa3HbIX pa3MepoB
B mporeHTax oT o0Ilei Macchl MbLIK. COOTBET-
CTBEHHO MPOUIEAIIMX HJIA OCTaBOIMXCH Ha pAge
peanbHBIX WK YCJIOBHBIX CHT (Hanpumep, oT 0 o
5, mo 10, no 20 MKM H T.O. HJI COOTBETCTBEHHO OT
0 1o 5, ot 5 go 10, o1 10 70 20 MKM M T. /1.); B BUIE
TaOJMILI CKOpOCTEH BUTAHNA, X2PAKTEPH3YHOIIHX
KpYNHOCTb H TUIOTHOCTh YacTHL.

CkopocTbs BHTaHHA cepHYECKHX 4acTHIl
CKOpOCTh BEPTHKAJILHOIO TOTOKA BO3JyXa, NpH
KOTOPO#i YacTMIIBI HaxXOAATCA BO B3BCHICHHOM
COCTOAHHMH («BHTAKOT»), MOXKHO ONPENEIHTH M0
puc. 4.1. ‘

Jns wactuy amametrpom o 50-60 mkm

' B MHxXeHepHOH NpAKIMKE 4ACTO OTCTYNANOT OT
NPHBEICHHBIX HAYYHBIX ONPEENeHHil H Ha3HIBAIOT MbLIBIO
B3BCILEHNLIE B BO3JYXe YACTHLE! (MEXaHHYeCKMe NpHMeE-
CH) BCEX BHAOB, 3 TAKKe OCEBIIHE TBCPIBIC 4ACTHLbI
H B()Oﬁme MENKOAHCTICPCHBLIE NOPOILIKH.

(0 <Re < 1) CKOpPOCTB BHMTAaHHA, M/C, MOMKHO

BBIYHCIIHTE 1O opMyic
d?

18, "

v, =

“4.1)

rae d AHamerp 1bLaeBOIl HACTHIBl, P —IIOTHOCThL 4a-
CTHUBL] M, - AHHAMHYECKAA BA3KOCThL BO3OyXd.

IMpumep 4.1. OnpesenuTts, NoaL3ysach puc. 4.1
H dopmynoii (4.1), cKOpPOCTH BHTAHHA HaCTHIIbI
muamerpoM d=10mMkM = 10-10"° M npn ee
IUIOTHOCTH p = 2,5 r/cM® ¥ TeMuepaType BO3ayxa
50°C.

Pewenue. Tlo puc. 4.1 cKOpOCTb BHT4HHS
v, = 0,76 cMm/c. Jlns yyeTa HMCTHHHOrO 3Ha4eHHS
BA3KOCTH Bo3ayxa y, npH = 60°C ymHO®XaeM
NOJIyYeHHOE 3HAYCHHE U, HA TIOMPABOYHBIH KOA(-
bunredT k = P50/l 50, ONpPENesieMblid € TIOMO-
LB CJTE,-'ny{)IL[HX JIAHHBIX:

Temneparypa
Bo3ayxa, °C .
Hunamuyeckas
BA3KOCTL BO3AY-
Xd NpH OABJICHHHA
0,1 MIIa,

10° Ta ¢ .

~30 =20 -10 0 10

1579 1628 16.77 17.26

IIpodoancenue

153

Temneparypa
Bo3ayxa, C 20 30 40 50 60
Hunamugeckas
BA3KOCTE  BO3]y-
Xa IIpH AaBlICHUH
0,1 MIla,
10°Ma-c . 17,75 18,24 18,73

19.21 19,6

3navenue
k = p,z0/H,50 = 17.75/19,6 = 0,906
u Torga
V60 = 0,760,906 = 0,688 cm/c.
Mo dopmyne (4.1) noayqaem:
(10-107%)% 2500-9.81
18:19,6-107°

Use0 = = 0,695 cm/c.

IMo mucnepcHOCTH PasnUYaOT NBUTH CHEy-
IOIMX  OCHOBHBIX KJI4CCH)UKALMOHHBIX TrpyNN
(puc. 4.2):

- oyeHb XpyrnHOAMCHEPCHAS TIBLIb;

Il - xpynHosucnepcHas nblL  (HalpuMep,
MEJIKO3EPHHUCTHIH TMECOK ISl CTPOMTENbHBIX pa-
cteopos mo 'OCT 8736-85);

IIT - cpeaHenncnepcHas
1IEMEHT);

IV — MmenkoaucnepcHas

TbUIb  (HRUPHMED,

MBUTL  (HATpUMEDp,
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Puc. 4.2. KnaccudpukannonHas HOMOIpaMMa MbLied
J—V-308B1 knacchdAKanMOHHBIX TPYNN nsuUleH Mo WX AHcnepe-
HOCTH
KBapu MoJIOTELT NbUieBHAHE mo [OCT 9077 -
82*);

V —oucHL MeJIKOAUCIEPCHAS Mbljib.

Ipynny meinyu 1o AMCIEPCHOCTH ONPEAEIAOT
no HOMOTpaMMe, TIpeACTABIEHHOM Ha puc. 4.2, Ha
OCHOBAHMM [JaHHLIX O (PAKHHOHHOM COCTABE
TBLJICH, TOJYYEHHBIX ONBITHbIM nyTem. Homo-
rpaMma pa3bura Ha naThL 3oH (I-V), koropbie
COOTBETCTBYHOT KJacCH()HKANMOHHEIM [pYIHaM
nbUtH. 1 onpeaeaeHns rpynnsl 3aJaHHOH NBUIA
HA HOMOIpaMMY HAHOCAT TOYKH, COOTBETCTBYHO-
mue conepkanuto C, % nO Macce, OTAEIbHBIX
¢paxunit b, CoeaUHAS 9TH TOYKM, MOJIYHaloT
OPAMYIO WA JIOMAaHyIo JIHHHIO, PacHoJIOXeHHe
KOTOpOil B TOH HJIM WHOH 30HE HOMOTPaMMBbl
0003HaYaeT NPAHALIEKHOCTD IIBUIA K KJaccu(u-
Kal[MOHHOM Tpynmne, COOTBETCTRYIOIIEH ITOH 30HE,
Ec/td JMHUS JUCTIEPCHOCTHM, HAHECCHHA® Ha HO-
MOrpaMMy, He YKJIQJLIBAETCS B MpejesiaXx OJHOMH
30HBEI U MepeceKkaeT MPaHHLY CMEXKHEBIX 30H, MBI
cjeayeT OTHOCHTE K KJIACCM(HKAUMOHHOMN rpynme
BEpPXHEH 30HBI.

Ilpumep 4.2. OnpeaenuTs KaaccuuKalnoH-
HYKO IDYNNy TNBUIH, €CJIH OHAa HMEET AUCTIEPCHBIN
COCTaB, ONpPEneIfeMBbIH IO «JaCTHBIM OCTaTKaM»:

Pazmep wactun, MM <5 5-10 10-20

Copepxanne ¢pakuuii o

«4ACTHBIM OcTaTkam», %

mo macce . . . . . . 6 8 22
ITpodoascenue

Pasmep wactun, MM 20-40 40-60 60
Copepxanue ¢pakumit no
«YaCTHBIM OCTaTKam», %

mo macce . . . . . . 26 23 15

Pewenye. Haxoaum aucnepcHblil COCTAB mbl-
JIA MO «IIOJIHBIM [POXOoaam»:

Pa3mMep yacTHIl, MKM <5<10<20<40<60
Conepxanne (pakunii mo
«TOJIHBIM TIpOXOAaM», %

mo mMacee . . . . . .6 14 36 62 85

HanocAM TOYKH, COOTBETCTBYHOIUME COAEp-
KaHHIO Qpakimil MO KIMOJMHLIM MPOXOAAM» HA PHC.
4.2. ¥, COETUHUB HX, TOJIYYaeM JIOMAHYIO JIHHHIO
AB. Jluaus pacnonoxunack B 3o0He III, ciemo-
BATEJIbHO, HaHHas melib oTHocuTes Kk 1II kmac-
cH(HKallMOHHOH rpymnne.

Ob6ecnpumBatoinee 0b6opynosanne moapasae-
JIAIOT HA CJIeAyIOLME OCHOBHBIC BHIBL

BOIAYNIHEIE QHUILTPBLI, TPHMEHSACMble LIS
OMHCTKHM OT MBUIH HAPYKHOTO H PEIHPKYJIAIHOH-
HOIO BO3JyXa, MOJAABAEMOrQ B MOMEMIEHAN CACTE-
MaMH TIPHTOYHOH BEHTHIALMM H KOHIMUMOHHPO-
BAHHUSA BO3[IyXa,;

NBUICYTOBMTENM, IPUMEHAEMBIC JUIS YJIABIIA-
BAHMSA TBUIA U3 BO3AYIUHBIX BLIGPOCOB BBITSAKHBIX
BCHTUJISIIIMOHHBIX CHCTEM.

Bo3zymsple QUIBTPEI OTIMYAKOTCH YMEPEH-
HBIM COMPOTHBJICHUEM H HeOonbHIMM OTHOCH-
TeIbHBIM 00BEMOM, HO, KaK NMPABWIO, HEC MOTYT
ObITh MCNONB30BaHBI JUIA OYHCTKH BO3AyXa B
CHCTEMaX BBLITSUKHOH BEHTHJISIUHM M3-33 HX Orpa-
HHYECHHOH NBLICEMKOCTH.

[MbIeynoBHTENH OTAMYAIOTCA OOJBIIOH MbI-
NIEeMKOCThIO, HO, KakK TNpPABUJIO, HE MOTYT GmITh
HCMOIL30BAHBL [UIS OUACTKM MPHTOYHOIO BO3AYXA
u3-3a uX OONBLIOr0 OTHOCHTEILHOrO 00beMa H
COTIPOTHBIIEHHs, a Takke H3-3a MeHbllel (no
cpaBHeHMio ¢ ¢pUIBTpaMu) ppekTHBHOCTH yias-
JIHBAHAA OYEHb MEJIKMX YaCTHI, COAEpXalluxcs
B aTMocdepHOM BO3ayXe.

Ilpu ouenp GONBLUIMX KOHUEHTPALMAX MBUIH
B HApy)KHOM WWIH DPELHPKYJIAUHOHHOM BO3Iyxe
H HajaMdMd B HEM 3HAYATE]BLHOrO KOJIMYECTBA
KPYMHBIX YacTHIl HEKOTOPbie BHOBI MbLICYIOBM-
Tejged MoryTt ObiTh HCNONBL3OBAHBI [UIS IpeaBa-
PHTEIBLHOH OYUCTKA BO3JAYXa NMepea BO3AYHIHBIMH
¢mabTpaMn. B OTOeNBHEIX chyyasx (Hampumep,
B TEKCTHJIbHOW NMPOMBIIIEHHOCTH) OHH YIOBIIET-
BOPSAIOT TpeOOBAHMAM K OUYMCTKE pEeLHPKYJIAIM-
OHHOrO BO3JyXa.

¢ exTUBHOCTL NLUIEYIABIHBAHHA B BO3IY-
NIHBIX (HIABTPAxX H IBUICYIOBHTENSX ONPEASNAIOT
B NPOLEHTax, KaKk OTHOIIEHWe Macchl mblid G,
3a€pKAHHOR B HHX, K Macce G,, mocrynaroei
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B HHX C BO3JQYXOM, NOIIEKAIIHM OYUCTKE!

G,
= —100.
G, (4.2)
BdeXTHBHOCTL OYNCTKH BO3TYXa MOXKHO
onpeaenaTh TAKXKE B IPONEHTAX U KaK OTHOLUEHHE
Pa3’HOCTH HaYa/IbHOH KOHIEHTPANMK MLUIK B BO3-
ayxe, nopiexaiieM oyncTke, C, 1 KOHIEHTpauuy
€e B OUHIIEHHOM BO3AyXe (MM 3aJaHHON HOMY-
cramoii koHmenTpaumn) C, K HawanbHO# KOH-
IEHTPANMH NBLIA

C, (4.3)

4.2. OYUCTKA NMMPUTOYHOI'O
HAPYXHOI'O
M PEUUPKYJISILMOHHOT'O BO3AYXA

A. Hcxonnpie qanHble 113 BbiOopa
M pacuyera BO3AYIIHBIX (GUILTPOB

Kak mpasuno, BO3OyX OYMINAKT B CIEAYIO-
ILUX LEJIAX:

a) s YMeHbllICHHS 3amblIEHHOCTH BO3/yXa,
MoJ4aBaEMOro B BCHTHIHPYEMBIC 37aHHA, C€CIIH
KOHIEHTPAIIMS TbLIM B pPalHOHE pAacTOJOKEHHA
3gaHAs AIH BOIM3K mecTa 3abopa Bo3ayxa cHcTe-
martnyecku npesbunaet TLJAK, ycraHosneHHyro
CAHHTAPHEIMH HOpPMaMH;

6) ajs 3aWATHI TEIUIOOOMEHHHKOB, OPOCH-
TENLHBIX YCTPOMCTB, MpUOOPOB ABTOMATHKH H
Apyroro oGOpyI0BaHMsA BEHTHIISUMOHHBIX Kamep
¥ KOH/IMIMOHEPOB OT 3allblICHus,;

B) MJA NpeJIOXPAHEHHA LEHHOH BHYTPEHHEH
oTaelkH W oBOpyaOBaHHs BEHTHIHpYEMBIX 3/1a-
HHUI OT 3arpA3HEHMS OTIOKEHNAMH MEJIKOMCIIED-
CHOH TIBLIN;

r) JUIs NOAJAEPKAHHA B TOMEIIEHHAX 3aJaH-
HOl B COOTBETCTBMH C TEXHOJIOTMYECKMMH Tpe-
OOBAHHAMH YHCTOTHI BO3AYXd.

ﬂ."lﬂ OUYHCTKH NPHTOYHOrO BO3AYXd OT HBLIHA
NPAMEHSAIOT MOPHCTHIE BO3IAYIIHBIE (QHILTPHI H
3/IeKTPHYECKHE BO3AYLIHBIE QUILTPBI IPOMBIBHO-
ro Tuna. [lopucTble GWIBTPEI NOAPA3IENAOT Ha
CMOYEHHBIE H CYXHE: K CMOYEHHBIM OTHOCATCH
d)HJ'lepbl C MOKPbITBIM TOHKHUMH MJICHKaAMHA BA3-
KHMX HeNeTYUHX 3aMac/uBaTelIell 3amo/IHEHHEM H3
META/UITHMECKHX TUIACTHHOK, TPOBOJIOYHBIX WJIH
TONTAMEPHEIX CETOK M HETKAHBIX BOJOKHUCTBIX
CJ0€B; K CyXHM—(QHIBTPH C 3aNOJIHEHHEM H3
HETKAHBIX BOJIOKHHCTEIX CJI0€B, rO(pHpOBAHHBIX

TABJTHUIIA 4.1. XAPAKTEPUCTHKA OCHOBHBbIX
KJIACCOB BO3AYIIHBIX ®UJILTPOB

Knace  Paamepol adextun-  DpekTHBHOCTH
GUIBTPOE  HO YJaBJIHBAEMbIX OYHCTKH Hapyk-
MBLAEBHIX 9aCTHN,  HOTO BO34yxa, %,
MKM HE MEHee
I Bcee 99
II bonee 1 85
111 Bosee 10 60

ceToK M rybuaTble, He CMOYEHHBIE 3aMac.IHBa-
TeneM.

Tlo »¢dexTHBHOCTH BO3AYNIHBIE (HIBTDHI
NoApa3JeNAlOTCa Ha Tpu Knacca (Tabm. 4.1).

OhheXTHBHOCTL OYHCTKH HAPYXKHOTO BO3IY-
xa, ykaddumas B Tabn. 4. 1, cooTmBeTCTBYET
sanpLIeHHOCTH, He npesimatomeit ITAK, ycra-
HOBNEHHON CaHHTApHBIMM HOpMaMH I aTMOC-
(eproro Bo3ayxa.

Bozaymabie ¢GUABTPBI, TPUMMEHSIEMBbIE B
Hauiei cTpade, nepeuyncieHsl B Tabn. 4.2, Koxer-
pyxuus QUALTPOB onMcaHbl B NpHIIOKeHHH IV*
(xpome (GHUILTPOB, BXOAAIIMX B COCTAB KOHIH-
LMOHEPOB).

®unsTpel BRIOMPAKOT C YYETOM HAYaIbHON
3anbIIEHHOCTH BO3AYyXa M JOMYCKaeMOH OCTaTou-
HOM KOHHEHTDPALMH TBUIM B BO3JAYXE TOCHIE €ro
OYHCTKH, T.e. mo MX >thdexTnBHocTn. OaHOBpe-
MEHHO TIPHHHMAIOT BO BHHMA4HHME Ha4albHOE
CONPOTHBJICHHE (UIbLTPA M H3IMEHEHHE CONPOTHB-
JeHMs TpH 3anbUleHHH (QUIbTpA, a TAKKE €ro
KOHCTPYKTHBHBIE H 3KCIU1YATalHOHHEIE 0cOBEHHO-
CTH. 3aBHCHMOCTbL Ha4aJbHOIO CONPOTHBJICHHS
H ot Bo3aymHoii Harpy3kum L GHIBTPOB M HEKO-
TOPBIX H3rOTABIHBAEMBIX TPOMEIILUIEHHOCTEID
BOJIOKHHCTBLIX (UILTPYIOIIMX MATEPHAIOB, KOTO-
pele MOTYT OBITH HCIOJB30BaHBLl JUIL OUYHCTKH
BO3IYXa, AaHa Ha puc. 4.3. Ha puc. 4.4 npuseaeHsl
NBUIEBBIC XAPAKTEPHCTHKM Tex ke (GHILTPOB.
JInansivu, 0603Ha4eHHBIMA apabckumu nHppaMu,
nokasana QyHkuus H (G,)—3aBUCHMOCTL TOBBI-
nieHust conpotusienus H 3aneinentoro ¢guisTpa
MO CPaBHEHHIO C HAYATBHBIM OT MAcCChl YJIOBJIEH-
HOH B HEM MbUM G, @& PMMCKHMH - 3aBUCHMOCTD
1 - E 5b¢eKkTHBHOCTH (HJILTPOB («IIPOCKOKa») OT
G,. loanoe conpoTusnenue (uistpa H = H
(L) + H(G,). B noamucu k puc. 4.4 ykazaHa

* B npunoxenud IV ne omucansl HOBhIE (HIBTPBI
®aC o0cob0 Bricokoll ek THBHOCTH (YIaBIMBaHHE Yac-
THI pasmepom Boaee 0,1 MKM, BBIYCK KOTOpPBIX Hadar
B 1991 ).
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Puc 43 AsponusamMudecKne xapakTepHCTHKH GUIBTPOB
H PUALTPYIOILHX MATEPHAJIO0B
! dnibrpa ®aPb, 2 dmasrpa ®aBB, 3 guasTpylowero mare-
puana PCBY, a 1axme pu 1b1pos PaVE, daVK, PPY u ®3 (upu
YCTAHOBKE NPOTHROYHOCHBIX thunieTpos), 4 ¢mastpa ®allb, 5
usprpos @aJl-1 w daJ1 2, 6 dnivtpa ©aKII, 7¢  m aonpobne-
HeIx (RILIPYIOILMX MaTepraios ®HU-3, 76 - 1o we, UDII, &
punbTpyromero matepuana SBHP, 9 1o we, $PHK, 10 - dbunr-
pa (yhoeuie1s potoknnciod neuin) ®PC ¢ kanporosoii chiosou
TKanbto dapr 25K, I/-710 e, apr 70 /2 QuabTpa camooun
wawmerocs K (KaM, KT, KTL, ®C)

yaenbHas BO3/yluHas HArpy3ka L, npu koTopoi
OIpPENCTIATHCE TIPUBCACHHLIE XaPAKTEPHCTHKH
Komnuiekcnbii kpurepuit kaseciBd GUILTPOB
K, yYMTBIBAET OOHOBPEMEHHO WX IPPEKTHBHOCTD,
Ha4a/bHOE CONPOTHBJICHHE H TBUIEEMKOCTH

nlgkE i
T H(G, = E—02/[H(G, =B)]  (44)

rne m-MOCroAHHBIH yriosoit koapdumueHT nbLIeBOH
XApaxTepHCTHKH GHIbTpa, nonyuaembii mo puc 44,
E-a3dpbdexrurnocts duabTpa B A0AAX eAMHWNLL, T nipe-
BBIIIGHHE CONPOTHBJICHHS 3aNBLICHHOTO ¢HJ1pra Han
CONMpOTHB/IEHHEM UHcTOro, IMa

3HAYCHHE /1 PACCYHUTHIBAETCH NO GopMmylic

lg H(G, = E)— Ig H(G, = E — 0.2)
C 1g(G, = B —1g(G, = E—-02)

Yem MeHblre spaveHHme K,, TeM BBINC Ka-
4yecTBO GUALTPA. ¥V (GUABTPOB, COMPOTHBICHHE
KOTODBIX HE MEHSETCHA B rmpouecce paboTsl (Ha-
npuMep, camoouuniaoiuuxcs), K, = 0.

[pn BbIGOpe dunbTpor nmo ux 3pdexTuHs-
HOCTH PYKOBOJICTBYIOTCH CIEAYIOIUMH coobpa-
HKEHHUAMH

¢uaeTper 1T knacca sddexTuBHOCTH NpUME-
HAIOT B CJYyYasXx, TMPEAYCMOTPEHHBIX B ML «@»
H «O»,

buapTpel Il knacca sddexTuBHOCTH TpHME-
HAKOT B C/YYasiX, IPEAYCMOTPEHHBIX B TN «a», «O»
¥ «B»; JU1A NPO/UICHAS CPOKOB HCTIONIL30OBAHHUS TIPH
HEODXOANMOCTH (UILTPHI ITOIO KJ1acca YCTaHaB-
nuBaroT B kavectse I crynmenu nocne Gonee mnbl-
neemkux ¢unbTpos 111 knacea;

¢uasTpel | kiaacca dddexTHBHOCTH TpHMe-
HAIOT B CIyuafaX, NPeayCMOTPEHHBIX B M «I», TIPH
HaJIHYMA CTeUUaIpHOro 00OpyNOBaHUsA, B LEIAX
PaluHOHAIBHOIO HCMOJNIL30BAHWA HMX YCTAHABIIH-
BAlOT B KA4ECTRE MOCHEAHEH CTYMeHW OUMCTKH
nocie ¢uastpos 1T man I kracca

[lpu BLIOOpE UALTPOB NPOBEPHIOT, AOCTa-
TOYHA JIU MX NBUICEMKOCTh, TAK KaK B IPOTHBHOM
clyd4ae MOKET YC/IOKHMTBCS IKCIUIyaTallus OwuH-
CTHBIX yCTpO#HCTB. [IpoBepky npoBOAST B TakKoil
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nocnegosateabHOCTH. Mexoas W3 conpoTHBIIEHHS
¢uneTpa, KoTOpoe MOKeT OBITH A0TMYLIEHO B
NPOCKTHPYEMOH CHCTEME, a a’pOJAMHAMHYECKOH
XapakTepHCTHKA (UNBTpa, BHIOPAHHOTO B COOT-
BETCTBUM ¢ Tpebosamusmu K addekTHBHOCTH
OYHCTKH, 3aJal0T BO3AYIIHYIO HArpy3Ky M oOImpe-
NenAlI0T THnopasMep (GUIbTpa WM IUIOWAAb
dUIbTPYIONIEH MOBEPXHOCTH; MO HavajbLHOM 3a-
NBUIEHHOCTH B 3¢¢deKkTHBHOCTA QUILTPA Ompese-
JASOT KOJHYECTBO TBUIH, YJIaBIHBAEMOH (HIBLT-
pOM B eIMHHIY BPEMEHH; TO NBUIEBOH XapakTe-
PHCTHKE OTPENENSFOT TepHoa paboTel duiabTpa,
B TEUEHHE KOTOporo OyaeT HCnosb30BaH TMepenaj
MEX/Ty MPHHATBIMH HAYaJILHBIM H JIOTYCKaeMbIM
KOHEYHBIM COTIDOTHBJICHHEM TOPHCTHIX HAYEHKO-
BEIX (uabTpoB, Jnub0o Bpems, uepe3 KOTOpoe
CJEAyeT MEHATh MACJIO B BaHHAX CAMOOHMILAFO-
HIAXCS QUILTPOB H KATYIIKH PYJOHHBIX HILT-
POB, NMPOMBLIBATH IJIEKTPHYECKUE (DUIBTPHI M T.M.
Ecim 3TOT TepHOI MeHblle, HeM MOKeT OBITh
JIOTIYIIEHO TIO YCJIOBHSM DKCIUIyaTalHH, HYXHO
YMEHBLIHTE BO3JYIIHYKO Harpy3ky, HOPHMEHHTb
napyroii, Gonee mbIneeMKHE ThHn (GuabTpa, TH6O
paccMOTpeTh  BO3MOXHOCTB  MCIOJIB3OBAHHA B
¢unbLTpe Gonbllero Hamopa.

Koraa no pacyery  ycJOBHAM JKCIUIyaTalluy
YIAOBJIETBOPSAIOT HECKOJBKO (DHILTPOB OAHOTO
KJiacca, peKOMEHIYETCA BEIOMPATh TOT, KOTOPOMY
COOTBETCTBYET HaMMEHbLIEE 3HaueHue K.

6 7 86 910 17 ™ 20 1006y,2/m?

Puc. 4.4, IlevieBas XapakTepHCTHKAa (GHILTPA H QHILT-
PYIOLIMX MaTepHA/IOB

L1 puastpa ®aPB apn  Z = 7000 M*f(u-m?), 211 - dmasTpa
@aBb npn Z = 7000 m*/(3-%%), Jalll  $misTpyrowero Matepua-
na ®CBY, a Takke QuabTpos Ps¥YB, ®aVK, ®PY npu Z =
= 7000 a*/(u-m3), 36,111~ 10 xe, npu Z = 10 000m*j(u m?); 4,1V

¢uabTpa OB npu Z = 7000 m*/(v-M?), 5,V puabrpos daJl-1,
DaJl-2 npu Z = 6000 M (4 m?), 6,VI-¢wmmipa ®aKIT npu Z =
= 7000 »*/(u M) 7,VII 0 1onpobmerbIx GHABTPYIOIHK MaTe-
puanoe ®HU-3 npun Z = 2500 m>/(4-m?); 8, VI -duasrpos @D
C NPOTHBOYHOCHBIMH (mmbTpaMu npu  Z = 7200 m>/(u wm?),
91X — puaprpyromero matepuana ®BHP npu Z = 5400 23 /(4- m2);
10X~ uastpyromero matepuana ®PHK npu Z = 7000 m*/(u M%)

HauaynpHas 3anbUIGHHOCTh HAapYXXHOLO BO3-
ayxa, cornacio CH 245-71, B cpenneM 3a 1 cyT He
nokHa npessimats 0,15 Mr/M>, a MakcUMaIbHAS
paszosasi—0,5 mr/m°. B nmelicTBUTEILHOCTH KOH-
LHEHTPANHA MNbUIH MOryT ObITb B HEKOTOPBIX
C/ly4asx 3HAUATENLHO OoJble, BCIEACTBHE HEro
npu BeIGOpe M pacyeTe GpuILTPOB PEKOMEHIYETCH
UCXO/IMTh M3 JIAHHBIX HATYPHBIX HCCJIEAOBAHHIA,
a mpH HX OTCYTCTBHH YYATHLIBATH NOKa3aTenu
MAaKCHMAaJIbHOIH BO3MOXKHOM 3arblIEHHOCTH, MpH-
BejICHHOH B Tabu. 4.3.

HauaneHylo 3afbUIEHHOCTL OYHIIAEMOTO pe-
UMPKYJIAUHOHHOIO BO3ayXa CleayeT NpHHAMATh
N0 ONBITHBIM AaHHBIM. TIpH OTCYTCTBHHM TakHx
JAHHBIX [UIS pacueTa ¢GHILTPOB €¢ MOXHO NpH-
HamaTe pasHoi [TJIK neum B paGoueit 3ome
NPOH3BOJACTBEHHOTO TOMEUICHHS, TIOe Hajuyue
9TOM MbLIM B OUMLIACMOM BO3AYXE MpPEAnoJara-
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TABJIMNIA 43. OGOBIIEHHBIE IMOKA3SATEJIU 3ATILIJIEHHOCTH ATMOC®EPHOI'O BO3YXA

Crenens 3arpsA3HEHHA BO3OyXa

XapakTepHCTHKA MECTHOCTH

CpennecyTodHas KOHOEHTPA-
A NBLTH B BO3AYXE, Mr/M”, 0O

YucTelit CencKHe MECTHOCTH M HEMPOMBIIITIEHHbIC 0,15
TIOCEJIKH

Cnabo 3arpsa3HeHHbH JKunble paioHbl TPOMBIIIIEHHLIX FOPOIOB 0,5

CHIBbHO 3arpsi3HEHHbIA HHupycTpranbHble pailoHbl MPOMBIILIEHHBIX 1
TOpPOAOB

YpesMepHO 3arpsasHeHHbI  TeppHTOpHH TPOMBINLTEHHEIX TpeanpHATHI 3

¢ OOJBLIIMME TIBUIEBBIMHE BBIOPOCAMHM

* B OTHeNBHBIX C/Iydasx KOHUEHTPAmHs IBLIH MOXeT ObiTh Gonee 3 mr/m>.

€TCH B COOTBETCTBMM C TEXHOJIOrMEH JAHHOrO
NPOH3BOCTBA.

[lpu ounctke OGoabliMx 0O0BEMOB BO3AYXA
(6onee 30 ThIC.M3/4) ¢ 3anwinenHocThi0 g0 0,5
MI/M® H TIpl NOBLILIEHHOM COAEPKAHHA KPYIHBIX
tdpaknmit meum (10 MkM H Gosiee) MPUMEHSIOT
MaciasHele camoounmatommecs ¢uabTper  OC,
€CJIM MO YCJIOBHAM OIKCIUIyaTaudd JONYCKacTCs
3arpsA3HeHHe BO3AyXa MapaMH 3aMaciuBaTeld H
ABJIsAETCH OOA3aTENbHBIM TIOMIHOE HCKJIIOYEHHE
BRIHOCAZ Kanenb Macna. [Ipn Oo4YMCTKE B Tex xe
YCTAOBHSX MeHbIIHX 0OBEMOB BO31YyXa, 0COOEHHO
MpH HeOBGXOAHMOCTH HCKTIOUYEHHA TOJLKO BBIHOCA
Kaneab Macnia, NPUMEHSOT MAacisAHbIe A1CHKOBLIC
¢uneTpel OPB, ecim 3TOMY He TNpPEnATCTBYET
TPYAOEMKOCTE 06y kuparns 3Tux Gunstpos. M3
yCIOBHA HaJIeXHOHW OTMBIBKHM MaHenaeH caMoo4H-
WAroIUXCs GUILTPOB MaKCcHMa/bHas HaYajibHAs
3aNBbUICHHOCTEL HE OJIKHA NPEBbINIAThL 3HAYEHHH,
npuBeneHHBIX B TabGia. 4.3. O6macTbk npuMeHSHHS
MAacisHLIX (QHUIBTPOB MOXKET OBITh pacilIMpeHa
HCTIOJIL30BAHMEM — HEJIETYYMX  3aMaciWBaTeseH.
TpH 3anbueHHOCTH BO3AYXa a0 0,5 MI/M>, a pH
HaJHYHH TEXHHKO-3KOHOMHYECKOIo O0OCHOBAHUSN
mo 1 mr/m® npm ouuctke GonpIIHMX 0GBEMOB
BO3/lyXa MOIyT OBITh HCMOJIL30BAHBI BOJOKHH-
creie GunpTpel THoa @OP, a mpH OUHCTKE He-
BonbiHX 06beMOB BO3AYXa —SUEHKOBBIC (DHIILT-
pel ®aVK n ®aVB; ¢uabTpel OaHHOrO THOA
BO3/YX MPAKTHYECKH He 3amacymBatoT. ITpn 3a-
bUICHHOCTH MeHee 0,5 Mr/M® MOXHO NMPHMEHATH
Bce BuAbL cyxux o¢uiantpos [II u Il kmacca
spdekTHBHOCIH, @ TIpH 3aMblUICHHOCTH Meree 0,15
mr/m? —duneTper [ xnacca sdiexTHBHOCTH.

JnekTpuUecKHe GHILTPH MOXKHO MPHMEHATH
BO BCEM AMana3oHe BO3MOKHOH HayanbHOH 3a-
MbLUIEHHOCTH aTMOC(EPHOr O BO3/IyXa, a TAKKE IJ1s

OYMCTKH CpaBHHTEJNLHO Maj0 3ambUICHHHIX BO3-
AyUIHBIX BbIOPOCOB, HAaNpPUMEP OT CBapOYHBIX
a3po30JIel U TymMaHa Macel.

Bce (uasTphl, nepeuncieHHble B Tabn. 4.2,
NPHMEHSIOTCA TAKXKe JUIA OYMCTKH BO3AyXa, pe-
IEPKYINUPYIOMIEr0 B CHCTEMaX TPHTOYHOH BeH-
THJIAIMK, KOHAMUMOHHPOBAHHUSA BO3AYXd H BO3-
AYIIHOrO oTomieHus, a ¢uiapTpel OPC - ana
OUUCTKH PEUMPKYJISUMOHHOTO BO3/AyXa TOJBKO OT
BOJIOKHHCTOH TBUIM TIPH BEHTHJAINMH TEKCTHIIb-
HBIX M ApPYTHX aHATOTHYHBIX MPEATPHATHE.

[Mpu Gonblolt HaYaNLHOW KOHIIEHTpallun
NBUTH WM MPH HeoOXoauMOoCTH 0c060 TimaTe/b-
HOH OYHCTKH BO3/IyXa MPUMEHSIOT MHOTOCTYITEH-
YATYK) OYHCTKY.

Pacnipenenenne gucnepcHocTd armochepHo
TEUTH, K4k MpaBHIO, COOTBETCTBYET IPAHUIE
Mexay IV u V rpynmamun knaccadukanumoHHOM
HOMOTPAMMBI, NPABEACHHON Ha puc. 4.2.

BB!’II[Y TOrQ, 4TO ,.EIMCHCPCHOCTI: MCHHACTCHA B
CPaBHMTENLHO Y3KHX Mpeaesax, ClelnuasbHO YdH-
ThIBaTh €¢ Tpd BhIOOpe QHILTPOR He Clexyer, 3a
HCKJIFOUEHHEM YCNIOBHI TbUILHBIX Oypb WAH NpH
pACToNIOXkKeHuH BO3AyX03a60poB Ha mpeanpus-
THAX ¢ GONMBUIAMH M TUIOXO OYHMINAEMBIMH BbI-
6pocamu. B yKa3zaHHBIX yCIIOBHAX OYHCTKA JOTIK-
HA TPOEKTHPOBATHLCA MO HHAMBMAYAJIBHBIM Me-
TOAHKAM Ha OCHOBAHHM JAHHBIX, OTHOCHHIMXCH
K TIPOEKTHPYEMOMY OOBEKTY.

ITpumep 4.3. [Tono6pate GUALTPEI A8 CAHH-
TapHO-THFHCHH‘JGCKOﬁ OYHCTKH HApYXHOIQ BO3-
AyXa, MOJaBaeMOro B TIPOH3BOJACTBEHHBIE TOMe-
ILIcHAS MPEqNpPUATHA, PACTIONOKEHHOIO B HHIYCT-
pHanLHOM  paitoHe NPOMBIIIIEHHOTO TOpoaa.
O6vem mnomaBaeMoro Bo3ayxa Z = 6000 m?/u.
Pacnonaraemoe paBjieHHMe BEHTHJIAUMOHHOM CH-
cTemel — 150 ITa. Pexum paGoThl ABYXCMEHHBIH —
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Pewenue. HavanpHas 3amnbl/IEHHOCTH BO3AY-
xa, cornacHo Taba. 4.3, MoxeT ObITh TPHHATA
pasHoit 1 mr/m®. TpeGoBaHHs CaHHTapHO-IHIHE-
HHYECKOH OYMCTKH, KaK MpaBWiIo, yAOBJIETBOpA-
roTes  ¢unsTpamu  III knacca 3ddeKTHBHOCTH.
VuntbiBasg HeOobMONH 00BEM OuMILIAEMOro BO3-
AyXa, MOXHO TPHMCHHTH AYeHKOBHIC (GUILTPHIL
BuiGupaem ¢unetper ®aP. [lpu ycranoske we-
TeIpeX (HILTPOB MIOMIAAbI pabouero ceveHHs
0,22 m? kamapnii (cM. Taba. IV.1 B npunoxenun)
yaenbHas BO3OYLUHAs Harpyska cocTaBuT 600/
(0,22-4) = 6818 M>/(4-M?), IpK 3TOM HauaBHOE
conpotuBnenne H = 38 IMa (em. puc. 4.3). Dd-
(eXTHBHOCTH (HJILTPOB MOXHO TIPHHATL 1A
3aQHHOM 3aMBUIEHHOCTH BO3AYyXa B CpeaHEM
E =82 % (cM. puc. 4.4)*,

PacueTHas TNbeeMKOCTs GMIBTpa TMpu yBe-
nuueHnH conpotupieHus ao 150 Tla, te. Ha
H =150 — 38 = 112 Ila no cpaBHeHMIO C HAYalIb-
HBIM, OTIPEAEACTCH MO pHC. 4.4 U cocTasiseT 2420
/™M,

KonuuecTBo nblan, ocenatoleit Ha GunbTpax
®aP B 1 cyr, cocrasut 0,001-6000-0,82-16 =
78,72 r/cyT. [1poaoKHTEILHOCTE PabOTH HHIILT-
pa A0 AOCTHXKEHHs 3aJaHHOIO COTNPOTHBIEHASA
2420/78,72 = 31 cyt. Takum obpasom, peresepa-
o GUABTPA CiIeyeT IPOBOANTE Yepes 31 neHs.

B. Macasuble BO3/ymnbie (GpUALTPLI

TMopucreie cnoM MacisHbeIX QHILTPOB AJS
GoJice HANEHKHOIO YIEPKAHUA YIOBJICHHOW TbLIH
CMAaYHBAIOT BAIKHMM XHAKOCTAMH — IPEUMYILiecT-
BEHHO He(TAHBLIMU MaciaMu pasHerx coptos. Ilo
KOHCTPYKIMH DPa3IHYaroT CaMOOYHILAIOMIMECH H
SAYEHKOBBIE MACHIsHbIE (PHILTPHL.

CaMOOYHIIAKIIMECS MaCIsHble  (QHILTPhI
NPEACTAaBIAOT cOOOH ABHXKYIIMECS B BEpTHKA/b-
HOH MIOCKOCTH (HILTPOBaNbHBEIE TMAHEIH, TIPO-
MBIBAEMBIE OT YJIOBJIEHHOI B HUX MBUIH B 3a10J1-
HEHHOH MacioM BaHHe, 00pa3yroiled OCHOBaHHE
(uabTpa.

Camoounmaiomuecs puabtpl Kz (KaM, KT,
@®C) cocTosT U3 ABYX Napasie/bHBIX (QHILTPO-
BaNBHBIX TIAHEJEH, Kakaas W3 KOTOPBIX BBINOJ-
HEHA B BH/IE HEMPEPLIBHON NEHTHI M3 NMPYXUHHO-
CTEPKHEBOH CETKM, HATAHYTOH MEXAy ABYMS

* KOHCTPYKUMH H OCHOBHbBIC TEXHHYECKHe NOKa3aTe-
MH BO3AYIIHLIX GHIABTPOB NMPHBEAEHE! B NPHAOKeHHH IV,

panaMmy. Bepxnue Bajel-—Begyume; OHH YCTAHO-
BJICHBl B TIOAIIMMHHKAX W TPHBOAATCH BO Bpa-
LIEHHE PeayKTOPHBIM 3J1eKTporpusogom. [lepe-
MEILEHHE MaHeJedl NPOHCXOANT B pe3yibTaTe
TPEHUA CCTOK O TMOBEPXHOCTH BEPXHHX BAJIOB,
HuHHE BaJNBI PACTIONONKEHB!I B BAHHE C MAc/IOM,
Gnmaromaps ueMy TpH TNEpeMELICHHM mnaHenedt
CeTKH TNPOMBLIBAIOTCA MacjioM. OUILTPLl BBINY-
CKalTCs cepuitHo xapbKOBCKHM 3amogom BIIO
«COH3KOHAMIIHOHEDY.

Jlns obGneryeHus 3KCIIyaTalMid CaMOOYHLIA-
omHExcs ¢GUILTPOB BCEX BHAOB C MNPOMYCKHOMR
cnocobrocTeio Gosee 120 Thic. M7/4, a Takxke
C MeHbILell TPONYCKHOH COCOOHOCTRIO MpPH To-
BBIIIEHOH 3aTBIICHHOCTH BO31YXa CIEAYET LPOEK-
THPOBATHL CHCTEMY LEHTPAJIM30BAHHOIO MAacjo-
cHabXeHHS, PereHepaliid MAce)l B yJaleHus -
ma (cm. panee ra. 13).

HueiikoBbic MaciaHble (GUILTPBI TPeaCTaB-
ns10T c060# MeTalNTHIECKHe Pa3beMHBIE KOPOOKH,
3aMoNHEHHble (DHIBTPYIOUMM CI0eM, MAcIsSHOE
MOKPBITHE KOTOPOrO NEePHOAMYECKH OOHOBJIAIOT.
Ilepen 5THUM sA4eiiKy NMPOMBIBAKOT IS YAalleHHS
paHee YJIOBJIEHHOH ITbLTA.

Hueiikosbiii puabTp @aPb cocTouT M3 pamku,
3anoJiHAEMOl FoGPHPOBAHHBIMH TLIETEHBIMH TIPO-
Bos10uHbIMH ceTkamu o 'OCT 3826 - 82*, kpsuu-
KH, KOTOpas TUIOTHO BCTaBIAETCS B DPAMKY H
3aKpennsieTcs B Heil mpH cOOpKe BBIITAMIOBAaH-
HBIMH 3MraMH Ha OOKOBBIX CTEHKaX. H YCTAHO-
BOYHOH paMKH, B KOTOpPOH sueiika 3akperiseTcs
¢ noMolbio 3amenok. CeTKH yknaablBaloOT Tak,
4TOOLI pa3Mep uX s4yeex yObIBal B HANpaBieHAH
JABUMKEHHAS BO3/IyXa.

Hueiikowiii PuabTp PaBB no xoHcTpykKuUMH
nogoben ®GaPb, 3anonHseTcs BHHUNNACTOBEIMH
roppHpOBaHHBIME  «CETKaMU»  (MIeHKaMu) 10
I'OCT 15967 - 70*. ®unstpsl ®aBB MoXHO HC-
TOJIB30BATh TAKKE B HE3aMAaCIeHHOM COCTOSHHH.
Cyxue (QUIBTpH DPETEHEPHPYIOT TNPOMBIBKOH B
Bozie, urto ofneryaer wux osxcnayartanuio. He
PEKOMEHIYETCH TIPUMEHATh CyXHe (QHIIbTPhI 3TOTO
THNIa B y(‘.ﬂOBHﬂX, KOrjga Ha HHX nepeaarTcs
TOJYKH W BUOpauMH.

Gunprpel ®aPb n ®aBb, a taxke $aVhb,
®aVK, @allB BRINYCKarOTCA MPEANPUATHEM
V(C-319/56. Bce 3TH (UABTPHEI MOXHO MOHTHPO-
BaTh B ITOCKHe M V-00pasdeie nawenn'. [us

! PaBoune ucprexu naueneit pacnpocrpanser [IATIT
TFocerpos CCCP (Tunoso#t npoexkT cepun 5.904-25).
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TABIHUA 44. HATYPAJIbHBIE 1 CHHTETHUYECKHE 3AMACJIMBATEIN
A MACJIAHBIX ®HJIBTPOB

3amacamBarens CTrasgapT MM TeXHHYeC- Temneparypsie Temme-
KHE YCIOBMA CPAHHIEI IPHMEHEHHA,  paTypd
°C BCTILILITKH,
BEPXHAA HHXHAA C
Macno ans BeHTHIAIHOHHBIX 33 — 15 -
(GUILTPOB (BHCIMHOBOE) rocCT 7611-75*
To Xe, NpH BBENEHUHH OEMpEC- 35 — 25 165
catropa AsHUHU .
Maciio uHaycTpHanbHoe | } _. 20 20 165
To xe, 20 30 —10 170
TMapdromepuoe macio I'OCT 4225-76* 25 — 25* 160
TpanchopmaTopHoE Macio F'OCT 982-80 3 - 35 147 **
Ipubopnoe macno MBIT FOCT 1805-76** — [5**= - 50 127 %
Boa#o-rauue puHOBbIi
pacTeop:
80%-nprit Wactpyknus LUHUHW 35 —15 -
70%-Hblii MpOM31aHHiT 35 —-35 -
60%-nblit 20 - 30 -
TToTUMEeTHICHIIOKCAHOBAA KHIKOCTD F'OCT 13032-77* 50 *%es - 50 300
IMC-200

* TemmnepaTypa 3acThIBAHMSA Macia CTaHIaproM He onpeaesiedd. Huxusas rpanvna npuMenesus maphioMepHOTo
Mdcna yCTAHOBJIEHA MO Pe3ynbTaTaM HecacqoBanuii nabopatopun oumcrki Bozmyxa Casrexmnuunpoekta (do

1989 r.—~ HHHHnpomamanmii)
** TeMnepaTypd BCOBIUKKH B 33KPBITOM THIJIE.

*¥*% BepxHAf IPAHHHA ONPeNeneHd 110 MOBBILLEHHOH HCIAPAeMOCTH NPHGOPHOro Macaa.
#*%% [Ipd yKa3aHHOM 3HAYCHHM MCNAPCHHE MPAKTHYCCKH OTCYTCTBYCT.

BO3MOXKHOCTH COOPKH B CTEHKAX YCTaHOBOYHBIX
pPaMOK MMEFOTCA OTBEPCTHA. ¥ CTaHOBOYHRIE paM-
KH TIPHCOEIMHSIOT JIPYT K ApYr'y Ha DoNaTax win Ha
3AKJIENKax, 3a30pbl MEXAY HUMH YIJIOTHHIOT.
Vron MexIy JABYMsi CMEXHBIMHA suelikamu, ycra-
HOBJieHHBIME B V-00pa3Hoil naxenu, cocrasiser
okono 30°. ConpoTHBJICHME MPH ITOM MNPAKTH-
4eCKH He YBEIMYHBAETCA M MOXKET TMPHHHMAThCA
110 XapakTePUCTHKAM OIMHOYHBLIX Sueek (CM. pHC.
4.3).

A18  CMAuMBAaHHWA MAcCIsHBIX  (QHIBTPOB
NPHMEHAIOT HaTypaJibHble (HedTsHbIE) U CHHTE-
THYECKHE 3amacimuBarend. Bsskocrs 3amaciusa-
TeNeH J0JKHA COOTBETCTBOBATL TeMmepaType
OUHLIIAEMOr0 BO3yXd. PEKOMGHH)’C?M!:IC TeMnepa-
TYpHBIE TPAaHHULBI TIPUMEHCHMA [ 3aMaciHBa-
Teneit ykasanol B tabn. 4.4.

Ecnu TemniepaTypa BO3/IyXa BBIIIC PEKOMEH-
JyeMOT0o 3HAYECHHA. 3aMaCIHBaTElb PA3KHKACTCH:
YMEHBILAETCH  TOIMHA  00pa3yeMBiX  TJICHOK,
YBETHYMBAETCA MCIapeHHe M 3amax. 3amaciuBa-
TeAW TIpH MCTONB30BAHHM HMX 3a TIpeaeiamu
HIKHUX PEKOMEHYEMBIX TPAHULl IYCTEOT: YXy/I-

¢ G me/m?
3 4 Ifb‘
2 L
76 ///
124 - 5
7 7 2
g6 e y s
%49 7 7
NEEE:
dsl—A Va.04
/1 V//
5‘;2/ /
/4
Y Y .
d,gg /I/l l/
e
dos—LAL 1L
/4
g0l L
-0 5 20 35 %

Puc. 4.5. Copmepxande B BO3idyXe NApoB 3dMaciHBaTe-
Jieif, HCIONbL30BAHHBIX 18 OYHCTKH BO3OYXd B CAMOOYH-
LIAFOIMXCH MACIAHBIX dJHJ'lepH.X
! sucunpoBoe Macno, 2-macio mHaycTpuansHoe 12, 3 To We,
20, 4-macao TpaHcpopmaTopHoOe, 5 - napiromeproe Macao; 6
npubopioe Macio
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HIAETCH OTMBIBKA TIAHETEH OT MBUIK, 3aMeIsercs
OCaX/ICHME YaCTHI] B BaHHE, YBEJIMYMBAETCH CO-
NpoTHBIEHKE (UILTPA, BO3MOXHBI 0OpasoBaHue
CIUTOIUHBIX IIEHOK M YCMJIEHHBIH BBIHOC Macna,
a TaKxe paspynreHue npuBoja (uibTpa.

Haubonbmmum 3anaxom 061a1al0T MaloBsas-
kue HedTsaHble Macna (puc. 4.5), HAUMEHBIIHM —
napdromMepoe. McnapseMocTh W 3anax y rianue-
pMHA MeHblIIe, yeM y He(THHBIX Maces; XKHUIKOCTh
IMMC-200 npakTuyeck# He HMEET 3amaxa M He
ucnapsercs.

B. Bojokuucrble BO3XYIUHbIE (PHILTPbI

BonokHucThie QUIBLTPBHI CHApAXAKTCH BO-
JIOKHUCTRIMM  CTTOSIMH ~ MAIIMHHON  BLIPabOTKY.
[Tocne MCNONBL3OBAaHHA 3aNlbUIEHHBIA MaTepHal,
Kak mpaBuio, BeiGpaceiBaroT. CyIECTBYIOT Ma-
TepHaibl, KOTOpPBIE MOXKHO pereHepHpOBaTh MpPO-
MBIBKOH MJIH ¢ NOMOWIBIO TBLIECOCOB  (CM.
Tabn. 4.2). Gunbrpyromwme MaTepHalibl, CMOYEH-
HBIE 3aMaciMBaTeNsMH, IOCNE HCIONbL30BAHUS
jameHaroTCA. IJo KOHCTDYKUHHM pa3sjndalT py-
TIOHHbIE M HYeHKOBEIE BOTOKHUCTEIE (HIILTPBI.

B pynomsmx ¢mawtpax ®PY npoussoncrsa
Cumbepononbsekoro MaulMHOCTPOMTENBHOTO 3a-
BoJa GUILTPYIOIMII MaTepHal HAMOTAH Ha Bepx-
Hue kaTylky, Konue! nojloTHUM MaTEpHaia npo-
nylieHbl 9€pe3 wejd B Kapkace M 3aKperieHbl Ha
HIDKHHX KaTywkax. [To Mepe 3arpsasHeHds NbLIbHO
MaTepHaJ TlepeMaThIBAKT ¢ BEPXHHX KaTyIIEK Ha
HWKHHE C TIOMOIILK) MEXaHWYECKOr0 MpHBONA
C aBTOMAaTHYECKMM HIIM PYYHBIM YMPaBJIEHHEM,
B Pe3yIbTATE 4ero CONPOTHBIICHHE (PUILTPA OCTa-
eTcs NpaKTHYecKH TOCTOAHHBIM. B  Kadecrse
(unpTpyronEero MaTepuana MpUMEHSIOT CTEKJIO-
BOJIOKHUCTHIH (unbTpytommit matepuan OCBY
npou3BoacTea MBoTCKOTO CTEKOJBHOTO 3aBoja
(TY 21-PCOCP-369-87). Marepuan 3amaciieH U
IOCJie MCTONL30BAHHS 3aMeHseTcs '

B pynounsix ¢uabrpax ®PC (yroBuTenax
BOJIOKHHCTON MBIIH) BO3AYX (UIbTPYeTCH Hepes
kanpoHosble cuToBble Tkamu no OCT 17-46-71,
apt. 25, 70. CeTkn pereHepHpYHOTCH B Ipouecce
paboThl myTeM OTCOCA ¢ HUX YIOBIEHHOH IMBLTH
Yepes LesieBble HACAJKM, A CETKHW IOIepeMeHHO
CMATLIBAIOTCS HA HWKHHE M BEPXHHME KaTYLIKH,
HAMATHIBAfACH Ha HHX owmeHHbIMU. KaTymku

! Bemyck dunsrpos ®PY ma Cumbeponomsekom
34BOjIE OpeKpaiieH B CBA3H C H3MCHEHHAMHM CHNEHHATH-
JAMMA 33BOJA.

NPUBOOATCH BO BpAIlEHHE ABTOMATHYECKH, OT-
INefbHBIM PEOYKTOPHBIM MPHBOJIOM, H€pe3 Tpo-
MEKYTKH BPEMEHH, YCTAHOBJICHHbIE NMPH HaJaIke
ynoeuTenei (Beinyckarorcs I10 Kanuuunmam-
JeTans).

TManensusie GpuapTpel ®P cocrosT M3 xop-
myca, B KOTODOM YKpemieHa 3ur3aroofOpa3Has
pellerka W3 NPYTKOB, HAa KOTOpbie BPYIHYIO
yKIaabisaeTcs GuabTpylomuit Matepuan ®PHK-
IT", BrinyckaeMelt JIMUTpOBOr paIcCKuM KOBpPOBO-
CYKOHHbIM KoMOHHaTOM mo TY PC®CP-17-14-
48-79. GUABTPHI BXOAAT B COCTAB KOHIHIMOHEPOB
KTL *.

HuelikoBbie BOJIOKHHCTBIE (QHALTPH PaYB
n ©aVK no xoHCTpyknuu nogodOHE GuUIbLTpam
®sPb u ®aBb. SAueiika unnrpa ®aVB sanonns-
erca ¢uapTpyromMM Matepuaiom PCBY, a
¢unpTpel ©aYK cHapskaloTcs BKIAaBIIAME H3
TOTO € MaTepualia, 3akII0YeHHBIMM B KapTOH-
HYIO 0DoiMy.

Gunstpel PaKIT npeacrasasior coboit pam-
Ky M3 3JIEMEHTOB YTJI0BOro npoduns, B KOTOpor
YKPEIUTAIOTCA MAaKeThl, COCTOAIIAE M3 MNPAMO-
YrolbHBIX PAMOK M TUIOCKHX KapPMAHOB, CHIMTHIX
u3 urnonpobusHOro (QUALTPyOUIEro MaTepuana
®HU-3 (TY 17-14-238-84). I'nybuna xapmasHoB
600, 700 u 800 MM B 3aBHCHMOCTH OT Tpebyemoit
nbineeMKocTH. CBEpXy MakeThl CKPEIUIAOTCA Ha-
KJaJKOH M KpensTcs B ycTaHOBOYHON pamke Ps
€ MOMOIULIO 3amenok. MoryT nakeTsl yCTaHABIH-
BATLCHA M B IUVIOCKHE YCTAHOBOYHBLIC MNMaHCIH (CM.
npuinoxenne IV). Ha 3TH nadenu yTeepxieH
THNOBOH npoekT cepuu 5.904-27. Brimyckatotcs
$unsTpul npennpuaTuem Y C-319/56.

Aueiikosbie dunbTpbl JJAUK n @4l cuaps-
KaroTcs  QUIBTPYHOIMMH  MaTepuanamu @I
(tabn. 4.5) I knacca adderTupHOCTH M 0OnamaOT
BBICOKOH 3(()eKTHBHOCTBIO YNABIMBAHUS TIBLIH
o060t IHCMEPCHOCTH, a TakkKe MUKPOOpPranu3-
MOB, B 0CODEHHOCTH NPH HaJMYMM 3apana, odpa-
3ylouerocss B mpouecce u3rotopneHus. [Tpockok
yactui, pasmepoM 0,3-0,4 MkM dyepe3 nHamnbolee
pacrpocTpaHeHsbiii Matepuan ®IIT-15 npu Ha-
JIMYHH DNEKTPHYECKOTO 3apaja He J0JbKeH mpe-
pbimiath 0,1%. [1pu crexanuu 3apsga (npu AaM-
TEALHOM XPAaHEHWH WM MPH MOBBILEHHON BiIaX-
HOCTH BO3/lyXa) MPOCKOK MOXKET YBEIHYMBATLCA
no 2-10%. ITpockok Tex e YacrTuu 4epes maTe-

* B NOKyMeHTALIMH XapbKOBCKOTo 3aBomda «Kommm-
wHOoHePY» (HILTPhI HEMPABHILHO HA3BAHBI PYJOHHLIME.
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TABIIUIA 4.5, TEXHUUECKAA
XAPAKTEPHCTHKA ®HJIbBTPYIOWHX
MATEPHAJIOB ®I1

TMokazarens OIII-15-1,7 ®IIA-15-2,0

Tommuuua BOJOKOH, 1,5 1,5
MKM

Marepuan BOMOKHA AueTni-
LEJUTON03a

20+ 2

Hepxnop-
BHUHU
ConpoTHBIEHHE TIpH 15-19

BO3JIYLUHOH Harpyske

36 M?/(u*M?*) * (cko-

pocThL GHIBLTPAUUA

1 cm/c), TTa

MaxkcumanbHas ao- 60
nyckaemas TeMme-
paTypa OYMIIAEMOro
Bo3fnyxa, °C
Xumuueckas croii-
KOCTh IO OTHOLLCHHIO
K KHCIOTaM M LIeNo-
4am

CTOHKOCTB IO OT-
HOIIEHUIO K Maciaam
H OPraHUYyecKUM
pacTBopuTessaM (TUma
nIacTHGUKATOPOB,
XJTOPWPOBAHHBIX yIe-
BOJIOPOAOB M Jp.)
OrtHowenne K Biare

150
Hecroek

Croex

Hecroex Croek

'aapo-
thobubIi

Tuapo-
GuILHBIHR

* IIpu ynenbHOM BO3AYIIHOM HATPY3Ke, TPEBBIIAIO-
et 36 M*/(4° M%), CONPOTHBIEHHE MATEPHAIIOB, yBETHYH-
BaeTcs MPAMO [IPONOPHHOHANBHO YBEJIHYEHHIO HATPY3KH.
puan ®ITA-15 He3aBUCHMO OT HanM4uA 3JIEKTPH-
Yyeckoro 3apsnia—He Oonee 3%.

Ounstpel JIAMK (nabopaTtopns asposoneit
HU®XU um. JI. A. Kapnosa) cocTaBmeHbl H3
nepepaHHbIX [T-0OpasHbIX paMOK, Mexay KoTo-
PHIMH YIOKEH CIOAMH QUABTPYIOUMI MaTepHat.
Jns npenoTBpauICHUs CAMMAHUA MEKIY CTOAMH
TIPOJIOKEHB! To(ppuposannbie cenapatopsl. [Tocne
OIHOPa30BOT0 HCMOJb30BaHUsA (UJILTPEL BLIGpa-
CHIBAIOT BMecTe ¢ Kapkacom. [lepen BrImyckom
(UILTPBI T0JKHBI MPOBEPATHLCA HA TPOCKOK Mac-
naHpIM TymaHoM. Ounstpel JJAHMK npumensior
TJIaBHEIM 00pAa3oM NJ1A Y1aBJIMBAHUA BBICOKOTOK-
CHYHBLIX OYeHb MEJIKOJMCIEDPCHBIX a3pO30JbHEIX
YaCcTHI, a TAKXkKe B CUCTEMax NPHUTOYHOH BEHTH-
JIAIMH OTBETCTBEHHBIX OOBEKTOB NpPH HeoOXOAM-
MOCTH ODECTIedenHs CTEPUILHOCTH 1.

! AponMHaMHYeCKHX M NbUIEBBIX XapAKTePHCTHK He
HMEETCH.

1

@OunpTpsl Pall npoussoacrea CeprnyxoBcKo-
IO ONLITHO-JKCNEPUMMEHTAILHOTO 3aBOJla HMEIOT
pa3bopHyl0 METa/UIMYECKYI0 KOHCTPYKLIHIO, pac-
CUMTAHHYI0 Ha HEOJHOKPATHOE HCMOJb30BaHMe ',
DUIBTPYIOLHH MaTepHan 3aMEHSIOT NMPH JI0CTH-
JKEHUM YCTAHORJIEHHOTO TPOEKTOM 3HAYEHHS CO-
npoTuBiaends Gunerpa. Jas cbopxku duabTpos
NPUMEHAIOT npucnocoonenne HIT.

®dunetpel ®all-1 MoHTHpYOT B ycTaHOB-
kax Ooneimoit mnponyckaoil cmocobHgeTH (N0
120 Thic. M?/4) C NTOMOLIBIO YCTAHOBOUYHBIX PAMOK,
IJIOCKMX TaHened u GuIbLTp-KaMep, NpHCOSTUHE-
TelbHBIE pa3Mepbl KOTOPBIX COOTBETCTBYKOT pa3-
Mepam KoHauuuonepor K. ITpomeiuiensoctsio
naHend H GHIbTP-KaMepsl He BHITYCKAlOTCA M NPH
HeOGXO/IMMOCTH MOHTAXHLIE OPraHU3auMU H3ro-
TOBISAIOT UX IO YepTexkaM 1abopaTopuH OYHCTKU
Bo3nyXa CanTexumHnpoekta. B Hactosuiee BpemMs
NPOMBILLIEHHOCTh  BhIMyckaeT GuiabTpbr PsJl-2,
HECKOJIbKO OT/AMYaroIuecs no paiMepy ot OaJl-1.

PnasTpel @aC. Ha npeanpusatusax MyuHdjex-
TPOHIPOMA HAYATO NMPOH3BOJACTBO 0c0DO 3dhek-
THBHBIX HOBBIX QHILTPOB ¢ QHIBTPYIOLIAM MaTe-
puasom BOBD u3 MHUKPOTOHKOIrO CTEKJIOBOJIOK-
Ha: MPOCKOK 4acTull pasmepoM 0,1 MKkM He mpe-
poiaer 0,0001%.

I'. T'y6uarbie Bo3aymmbie GUILTPLI

B ry6GuaTteix ¢uabTpax ucnonbiyercia mno-
PUCTEIl NEHONOJIMYPETaH, MOJBEPTHYTHIH CHeuy-
ansHOA obpaboTtke no mMeromuke CaHTEXHHMIIPO-
eKTa N5 paspyuleHus Neperopofok, pa3ienisio-
X TIOPBI TOBAPHOTO HNEHOMOJMYpETaHA, B pe-
3yAbTATE Yero AOCTHTAETCA CYILUECTBEHHOE CHUXKe-
HHUE COTIPOTHBIICHHA MaTepuana.

I'ybuaThie syeiixoBbie (uabTphl PallB 3a-
NOJIHAKOTCH cloeM 00paboTaHHOTO NEeHONOMY pe-
TaHa TomuuHoR 20-25 mm. OUIbTPLl MOHTUPY-
JOTCA B IUIOCKHE M V-00pa3Hble MaHenu NoxodHo
¢unpTpam $aBb. [ns 3anonnenus ¢GHIBTpoB
HCIIONIB3YeTCd CaMo3aTYXaIoUHii MaTepHat.

B A4eiikoBBIX QUILTpPaX BceX THIIOB, KpoMe
JIAHUK n ®alJl, MokeT OBITh UCMONL3OBAH 00B-
eMHBbIil HeTKanblit MaTepuan OBHP, npencrasns-
0IMH coboit cnoif U3 MOJIMIPOTHICHOBBIX HIH
TIOMIHATUIICHOBLIX BOJIOKOH JMAamerpoM ot 25 mo
40 mkMm. Macca 1 m? matepuana ®BHP npn

! C 1984 r. 3apo1 nOCTABASET MOIEPHHIHPOBAHHBIE
$umbTper PaJl-2 (cMm. npunoxenue 1V).
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TomuuHe GuIbTpytouero ciaos 10 MM paBea
800—1000 r. AspojuHaMH4eckas W TbLIEBas Xa-
paKTEepPUCTHKH MaTepuana tomuuuoid 10 MM npu-
Befienbl Ha pHc. 4.3 uw 4.4. Martepuan MokHO
pereHepupoBaTh B TEIUIOH MBbUIbHON Boje. Bei-

nyckaetca no TY 6-06-655-88 aucramu pazmepom

1450 x 900 MM MoTrHdieBCKMM 3aBOJIOM HCKYCCT-
BeHHOro BosiokHa uM. B.B. KyiiGwinresa. Pas-
paGoruuk Mateprana -BHMWUCB npu yuactun
naGopaTtopun o4MCTEH Bo3myxa CaHTeXHHHIIPO-
ekra*.

. DaexTpuyeckne BO3aymHLIe QHILTPbI

Jins OYMCTKM MAaTO3albLICHHOIO BO3/yXa B
CACTEMAX NPUTOYHOI, BBITAKHOA U peLMpKyIa1IU-
OHHOH BEHTHUIIAALMK, COMAEPKAHME B3BELIEHHbIX
YacTHIl B KOTOPOM HEBEIMKO, TPHMEHSIOTCS JIBYX-
30HHBIE O/IHOKACKAIHBIE W  MHOTOKaCKa/JHble
¢unpTpel npoMeiBHOro THMA. [Ipu yjiaBiauBaHMu
CyXOif TBUTH Ha4aubHas KOHLEHTpauus OIpec-
JISETCS  BO3MOXHOW 4acTOTOH NPOMBIBKH, HO
NPakTHYECKW HE MOXeT NpeRbHIATE 25 MT/m>,
IMpn ynaBAMBaAHWM TYMAHOB JMIJIEKTPUUYECKAX
XKUAKOCTeH (Macna, ninacTudHKaTopa M T.IL)
HaYanbHAA KOHUEHTPANMA MOXET JOXOIMTh IO
300 mr/m?.

TToTOK OHYMINAeMOro BO3jyXa B ONHOKacKanl-
HOM  [IByX30HHOM  JNeKTpUYeckoM  QuiabTpe
(puc. 4.6,a) nporekaer 4epes 30HY MOHH3ALMM,
KOTOpas MMEeT BUJ, PEMIETKH M3 3a3eMIEHHBIX
METAJUIMYECKMX TUIACTHHOK C PaCMOJIOKEHHBIMHU
ME)KJ'[y HHMH Bep'mxaﬂbuhmu KQpDHprK)[]lHMH
MEKTPOAZMH M3 TOHKOH Bosb(pamopoil NpoBo-
noku (0,2 MM) **. K KOpOHMPYIOLIMM 3/1EKTpoAaM
MOABOJAMTCA BhICOKOe Hanpsxenue (o 13 kB) no-
TIOXHUTEILHON MOMSAPHOCTH OT MCTOYHHKA TIMTa-
HHS, BBINPAMISAIONIETO NEPEMEHHBIH TOK MIEKTPH-
4eCKOW CETH M MOBLILIAIOLIME HATpAXeHHE TOKa.
B 30He MOHM3AUMM NbUIEBbIE YacTHLBI NpHoOpe-
TaKT IeKTpuyeckuil 3apaa. [laiee Bo3ayx fnpo-
XOJIMT HE€PE3 OCA/IUTE/IbHYIO 30HY, KOTOpas mpea-
craBaseT coboif MakeT METANIMYECKWX TIacTH-
HOK, YCTAHOBJICHHBIX MApajleNbHO APYr APYry Ha

* JIMATPOBOTpANCKMIE KOMOWHAT TEXHHHECKMX Cy-
KOH BBINYCKAET BOAOKHHCTHI Marepuan PPHK, koro-
pblii TaKKe MOXer ObITH HCHONL3OBAH B AYCHKOBBIX
dunbrpax (cM. puc. 4.3 u 4.4).

** B ¢dunbTpax KOHCTPYKIHH CanTexHHH-
MPOeKTa MCMOIB3YHOTCH TAKKE [JJOCKHE KOPOHHPYIOLIME
IMEKTPOAbl ¢ PHKCHPOBAHHBIMH TOYKAMH pa3psaia.

paccrosauu o1 4 1o 10 mxm. K nnacTHHkam uepes
O/IHY TOABOANTCA Hanpskenue, oOblMHO paBHOE
NOJOBHHE HATIPAXEHUA, 101aBAEMOr0 K KOPOHH-
PYIOIIEMY 371eKTPOAY. 3apskeHHbIE B 30HE MOHH-
3aLAA YACTHLBI NOJ BIHAHHEM JJIEKTPHUCCKHX CHIT
OCaXIAKOTCA Ha 3MEeKTpoJaX 30HBI OCak/IEHHS,
raBHbIM oOpa3om Ha 3a3emiennbix. Ocesuras
Nbljlb  YAJAETCA  NEPUOJIMMECKOH ITPOMBIBKOI.
Jns mpenynpexieHUs BTOPHYHOrO YHOCZ OCEB-
IIEH TILUIH 3MeKTPOMHALTPEI MOTYT cHabKaThes
NPOTHBOYHOCHBIMH NOPUCTLIMHM HnbTpamu. Ya-
e mpuberarT K CBOEBPEMEHHOMY YIATCHUIO
NBJIEBOTO €04 MyleM Oojee yacTOH NMPOMBIBKM
MIH K CMAuMBaHHIO IUIACTHHOK BA3KHMH Xui-
KOCTaMu. B 9TOM cayyae /Ul NPOMBIBKM MCTIOIb-
3YHOTCA MOIOIINE CpeJICTBa.

OHoKacKa, /IHble 3JleKTpHiecKHe (PHIALTPBI TH-
na ®J npoussoacTsa CepNyxoBCKOTO ONBITHO-
IKCTICPUMEHTAJILHOTO 3aBOJIA A KOHIHIIHOHEPOB
Ka cobupalor B MeTa UIMYeCKHMX KOpMycax W3
seek THma Pad-1 pasmepom 758 x 250 x 465 mm
u tHna ®a9-2 pasMepom 965 x 250 x 465 MM
(cm. mpunoxenne IV)., GUAbTPH BRITYCKaroT Ges
TIPOTUBOYHOCHBIX 3JIEMEHTOB.

Mhuorokackajnsie JMeKTpHYecKde QHILTPH
®IK nns xounuumonepoB KTLL ¢ 1992 r. 6yayr
KOMIIEKTOBaThC M3 siveek ThHma PaDK 499 x
x 482 x 170 MM, ycTaHaBIHBAEMBIX IIOCTEAOBA-
TeasHo (cM. puc. 4.6,6). TlosTopHas 3apsixa
YacTUIE CHOCOOCTBYET CYILECTBCHHOMY MOBBILIE-
HHIO 2(PGhEKTHBHOCTH OYHCTKH BO3yXa Oe3 ypeau-
YeHHs1 I1yOHHBI 30HBI OCAXKIEHHS.

Kak BHIHO M3 puc. 4.7, IpH BKIIQUEHHH BTO-
POTO KACKaJa HCTBITBHIBABIIEIOCA TPEXKACKa{HOTO
(uIbTpPa MPOCKOK HEYJIOBJEHHOH TBIIH yMEHb-
niaercs npumepHo B 2 pasa (¢ 16 10 8%), a npu
RKJIIOYEHHH M TPETBEro Kackaja —B 5 pa3s (ao 3%).

ek TUBHOCTEL MBLIEY/IABIUBAHAS B 3HAUU-
TeJbHOH Mepe 3aBHCHT OT BO3JYLIHOH Harpy3ku
(ckopocTH (MILTPAIMK): MPH CKOPOCTH 2 M/c
sppexTnBHOCTE cooTBeTcTByer Il Kmaccy; mpm
ckopoctd 3 M/c- IIT xmaccy, npuuem Ge3 Tex
CJI0KHOCTEH, KOTOPBIE CBA3AHBI C 3aMEHOH WIIH
pereHepaumeil  QUALTPYOIMX MaTepHanoB |
Macia,

C 1991 r. nnanupyerest seinmyck Ha Kasaw-
CKOM 3aBOJIe Me/IMUMHCKOH ammapaTypsl Mofep-
HH3MPOBAHHBIX MEKTPOGHILTPOB P3-2M ¢ aBYX-
KacKaJHbIMH Ayeiikamu Tuma ®3-2K2,

Jlna nuTaHMA 3EKTPHUECKUX (QUIBTPOB pas-
paboranel m BpinyckaloTcs MIIO MocpenTtren
NoJaynpoBOJAHMKOBBIE 3NekTpoarperatet B-13/6.5-
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Puc. 4.6. [IpuaunnuanbHas CXeMa JBYX3OHHOIO 37eKT-

. puyeckoro puasTpa

a—oanoKkackanHbil GUALTP; ¢ - AByXKacKaaubi HALTP, [ -30Ha

WMOHW3AIHH; 2 — UCTOYANK NHTAHHA; 3 - NIPOTHBOYHOCHBIA NOPHCTbI

GHABTP; 4 -OcaIMTeNbHAA 30Wa; 5 KOPOHMDYIOUIHE 3IEKTPOIbI;
6 -uepnblif xackag, 7- BTOpO# Kackan

Puc. 4.7. SddexTuBHocts  06pasua
3JIeKT poHIBTPA

TPEXKACKAOHOr O

! NPH BEJOYEHHH TOJBKO NEPBOro Kackaaa; 2 NpH BKINOYCHWH
JBYX MEpBbIX KA4CKAlO0B; 3—MPH BENIOYEHHA TPEX XacKaloB

-)

30, ycTanaBnIHBacMble H3 pacueTa OJHOIO 3MEKT-
poarperata Ha Kaxsie 15-20 TbIC. M> /4 IPOMyCK-
Hoit cnocobHocTH (uneTpa. MabapurHbie pasme-
pbl anekTpoarperaroB 260 x 270 x 440 MM, HO-
MUHAbLHAS cHIa Toka 1o 30 MA, macca 30 kr.

B ¢unprpax Gonbwioit mponyckHol cmoco6-
HOCTH, npu cuiae Toka 100 MA u Gonee moryr
npuMensaThes arperatel OIMMJI nmpousBoactea
MIO Dnextpo3ason um. B.B. Kyiibenuesa npu
BHECEHHM B WX KOHCTPYKIMIO HeDOJBIIMX H3Me-
HeHuH.

IMpomeiBKa HeGOMLIIHX QHILTPOB MPOM3BO-
AMTCA BPY4HYO0, DOJbIIHE MOTYT KOMIIIEKTOBATh-
c1 aBTOMATH3HPOBAHHLIMH OPOMBIBHBIMH YCT-
poHCTBaMH. :

¥YnenvHullf pacxoJ Ha OMJHY TIPOMBIBKY B
cpellHeM MOXEeT NPHHMMATHCA paBHRIM 40 1 Ha
I m? nowamm BrxogeOro eevenus ¢puabTpa. Yac-
TOTa TMPOMBIBKM 3aBHCHT OT KOHLUCHTPALHMHM H
CBOMNCTB B3BEIIEHHBIX BEUIECTB, MOXET MEHATHCA
TakXe B 3aBHCHMOCTH OT BPEMEHM 10/1a U I0JIKHA
yCTAHAaBIMBATBRCA B Ipouecce 3KcmnyaTauuu. flo-
KkasaTenaeM 3arpA3HeHHOCTH (DUIBTpa HABISETCA
cHMxeHue ero MheKTHRHOCTH, O Yem CYAST no

o
00,
ooon:
k%]

&)

E,%

00
g0

80
79—+
60

N
50 \
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YMEHBINEHHIO TOKA 1O NMOKa3aHHIM MHJLTHAMIIED-
MeTpa arperata nuTadusa. JeTaJdbHLIX NPOM3BOI-
CTBEHHBIX HCCJIEI0BAHMH AONYCTUMOI'C CHHXCHHA
He MMEETCA, OJHAKO HE CICOAYET AOMYCKaTk CHH-
xenue Gonee dem Ha 30%.

Ipy HeOONBIMIMX KOHUEHTPAUMAX MBIAM, Ha-
npuMep NpH OYNCTKE aTMochepHOro BO3IyXa,
NPOMBIBKY, KaK NpaBHJIO, TIPOM3BOAAT pa3 B
HENEIO, IIPU NMOBBIILICHHBIX, HAIIPHUMED IPH OYHCT-
K€ BO3YXa B CBAPOYHBIX LICXAX,- CKECAHEBHO.

ITpu ynaBauBaHHW TYMAHOB MOXET IPOUCKO-
JAUTH ABTOMATHYECKasg IpPOMBIBKA cTekaromei
YIOBAEHHOH XMAKOCTBIO. B sTOM cnywae mpo-
MBIBKa MOXET NpoBOauThCs 1-2 pa3a B roa.

E. Pacnosoxenue Bo3ylimsIX GuibTpon
B (pHILTPOBAIBHBIX KAMEpax

B cucTemax mpUTOYHOI BEHTHIALMH U KOH-
JUIMHOHUpPOBaHus Bo3ayxa GunasTper 111 knacca
ycTaHaB/nBaloT nepen kanopupepamy, 1 knacca-
BOJIM3H MeCT BIYCKd OYHMINEHHOTO BO3AyXa B
nomenienus, Il knacca-B 3aBUCHMOCTH OT KOH-
KPETHBIX TpeGoBaHuil K OYHCTKE BO3AyXa.
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IIpu ycranoske GuILTpoB obecneuHBarOT
yIopsa0YeHHOEe MOATeKaHHe BO3/IyXa KO Beel ux
paboueit nosepxrocTH. C 3Tl NeIbI0 PH KOMIIO-
HOBKE KaMep M30eraloT BHE3AlNHBIX paclIMpeHHH
HITH CYXKEHHH ce4eHHs U MOBOPOTOB IOTOKA JubO
NPHMEHAIOT BO3IyXOpacnpe/leNuTellbHbIe pelleT-
KH (Hanpumep, u3 nepdopHpOBaHHBIX CTaJILHBIX
aucToB, cetok M np.). Koadduuuent neobxomu-
MOI'0 MECTHOTO CONPOTHBJICHHA PELIETOK OnpeJie-
nsor no dopmyne M. E. Mnenbuuxa:

C;(Ftb/’:n)z_ !’

rie Fy-mnomams pabouero cedenus ¢unsTpa, Mm%

F,,—rmoulanb CEYCHHA NOTOKA HA BXOAE B KaMmepy, Mz.

(4.5)

®opmyna (4.5) npumenuma npu Fy/F, < 10.

HepaBHoMepHOE pacripesesieHue CKOpoCTei
B KaMepax BbI3bIBAET HeOONbILOE YBEIHYEHHE CO-
MPOTHBJICHHS A4eHKOBBIX H PYJIOHHBIX (GHILTPOB
BCEX BHIOB, HEKOTOPOE CHIKeHHE ek THBHOCTH
2MeKTpUUeckUuX (GHUABTPOB M yCHIICHHE BBIHOCA
MAac/a y MacISHHCTBIX CAaMOOYHINAOLIMXCS QHITb-
TpoB. B dunpTpax Kn B cBA3M ¢ 04eHb HeOONLIIOW
JKECTKOCTBIO CETYATHIX NaHeJeH BO3IMOXKEH M3rud
nepBoit ceTku. IIpn 3TOM KPOMKH CETKM BLIXOOAT
M3 HANPABJIAIOUIMX M BCIEACTBHE TpeHus o6 ux
OCTpHIE Kpas pa3pyliaioTcs, a Harpyska Ha npH-
BOJ, BO3PACTACT.

4.3. OYUCTKA BEHTHJIALIMOHHBIX
BBIEPOCOB

A. Hcxoausle aanHbie A8 BbIOopa
H pacyeTa NbLIeYJIOBHTe.Iei

Ho 1986 . cormacio CHull II-33-75 mpe-
JIETBHO JI0MYCTHMAsA KOHUEHTPALMA ILUIA B O4H-
LIEHHBIX BEHTHIANUOHHBIX BLIGpOCAX NPHUHAMA-
nack paBHOR Cppx = 100 K, rae K-xooddmun-
€HT, onpelensemsbtii B 3aBHcHmMocTd oT ITIK Toii
Ke MBI B BO3Ayxe pabGouell 30HBI NpoM3BOI-
CTBEHHBIX TIOMELICHHIA:

IMpenensHo momycTumas
KOHIEHTPAlHA MbTA B pa-

Gouell 30mHe, Mr/m° . OOK <2 2<IIOK4<

Koadppumment, K. . 0,3 0,6
Hpodoasicenue

IpenensHo momycTumas

KOHLEHTpauMs NMLUTH B pa-

Goueit some, mr/m? . . A<I[IIK<66<IIIK<I10

Koapduuuent, K. . . 0,8 1

IMpu obbeme BEHTUIALMOHHBIX BRIOPOCOB
Merbiue 15 thic. M3/u TTIK neim B seibpoce He-

ckofbko  ysenuuusaerces: Cppx = (160 — 4L) K,
rne L—obsem BhGpoca, Thic, M?/u.

B npu3eMHOM cioe BO3JlyXa KOHUEHTpalus
NLUTH He JoJikHa mpesbimiath [TJK nsiiu B aT™o-
cepHOM BO3IYXe HACENeHHBIX MYHKTOB, YCTAHOB-
NeHHOM caHuTapHeMu HopMamu (CH 245-71).

B cpsa3u ¢ yreepxkaendem CHull 2.04.05-86
OrpaHUYeHHs Ha KOHUEHTPALMHK MbUTH B BHIGpOCax
otmenensl. Cornacio OHJI-86 momken mpowus-
BOAMTLCA pacueT pacceWBaHHA BbIOpoca B aTMo-
chepe c TeMm, 4TOOBI pacdeTHas KOHIEHTpPALUS
NLITH B TIPH3EMHOM CJIoe HE MpeBbilllaja yKa3aH-
woro IIJAK. B mpoTuBHOM ciyyae TtpeOyercs
YBENIMYUTL BLICOTY BLIOpOCA MIH, eCIM 3TO He
TIPE/ICTABNAETCA  BO3MOXHBIM, TIPEIYCMOTPETH
OYHCTKY BbIOpOCca. YYHTBIBaf HENpepbIBHO YXYN-
WAIOMIYIOCA B TMOCHAEJHHE TOJbl IKOJOTHYECKYIO
obcTanoBKY, CaHTEXHUHNIPOEKT PEKOMEH/IYET, Bhi-
nonusas oOszaTenbHble TpeGopanua OHJI-86,
NPUICPXKUBATLCA TAKKe OTPAHUYEHWH, NMPUHATHIX
CHuwIT 1I-33-75.

JANA OYUCTKM BEeHTUIALMOHHBIX BBIOPOCOB
TIPUMEHSOT NbLICYIOBATEH TPABHTALMOHHEIE,
HHEPIHOHHBIE CYXOTO M MOKPOTO THIIA, MbLIEYJ10-
BHTENH-NPOMBIBATEId KOHTAKTHOTO THMNA, TKaHe-
Bble ¥ anekTpHdeckue. ITo sddexTuBrOCTH MBLIE-
YAOBHTENM IMOAPA3JeNAl0T Ha MATh KIACCOB
(tabn. 4.6).

B 1abn. 4.6 ykazaHbl rpaHuubl 3dphekTHR-
HOCTH MbITEYJIOBHTENEH HAa OCHOBE Kjiaccuduka-
uuu asposoned mo puc. 4.2, IlepBoe 3maveHwe
3hheKTUBHOCTH OTHOCHTCS K HHXHeH TpaHHue
COOTBETCTBYIOLLEH 30HBIL, BTOpOE—K BepXHEH.
DdpbexkTHBHOCTL pacCYMTaHa W3 YCIOBHSA OTIHENe-
HUS OT BO3/JyXa TOJbLKO MPAKTHYECKH IOJIHOCTBIO
(3dbdexTuBHO) ynaBIMBaEMBIX HaCTHML, pa3Mep
KOTOpBIX yKazam B TabOauue. JeHCTBHTENbHAS
3 ek TUBHOCTE MbLIEYJIOBHTENeH OoMblIe 3a CueT
HACTHYHOTO YJIaBJIMBAHMA YacTHl, MEHBUIMX IO
pasMepy.

HoMmeHKIaTypa nbUleyToBUTENEH, MpUMEHSse-
MbIX JUIA OYHCTKH acnMpallHOHHOTO BO3JyXa,
npuBesieHa B Tabn. 4.7.

Kpome nepeunciennsix B 1abn. 4.7 npume-
HaroTes Takke umakinonsl LIH-11, CAKLH-33, a
Takxe apyroe obopyaoBanue, no koTopomy [Moc-
crpoem CCCP yTBepXpianuch THIOBBIC NMPOEKTHI,
OpraHH30BAHO CepHHHOE MPOM3BOJACTBO HIM BbI-
nylieHa TexJ0KyMeHTauus, corjiiacopanHas ¢ [o-
cymapcTBeHHBIM 3aka3uukoM — ocerpoem CCCP.

ITbineynoBUTE N MPUMEHAIOTCS TaBHBIM 06-
pa3oM JUIA YJIABIMBAHMUS M3 BO3OYyXa a3po30iib-
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TABJIULA 46 KIACCHOUKALIUA NBUIEVJIOBUTENEN 10 UX DOOEKTUBHOCTH

Knace nmeiie- Paszmep a¢dexTurHO DdpdexTHBHOCTB, %o, B 3dBHCHMOCTH OT IPYOIb! NMBLIH [0 JMCTIEPCHOCTH
YIOBHTEJICH YJIABITHBAEMBIX
YACTHUL THLUIA, MKM v v 11 I 1
1 > 0,3-0,5 < 80 99,9-80 i = —
II >2 — 92-45 99,9-92 — —
111 >4 — = 99-80 99,9--99 —
v >8 — = — 99,9-95 > 999
\'s >20 —= — e — > 99,9
Mpumetanus: 1. Tlox HA3BAHHEM «TIBUICYJIOBATENY MOAPA3YMEBAIOTCA YJIOBHTENH KaK MBLIH, TAK M IPYTHX
a3p0O30.e.

2. Ton abdex THBHBIM YIABIIHBAHHCM HMeETCS B BHAY YiaBaMBaHKe C pdexkrasrocTsio, Hmmikoii k 100% (Gosee

95%).

3. Ipu Gonbluoii KOHUEHTPALMH NbLTH B OYHIL@EMOM Bosayxe (Gonee 3-5 r/M”) 3usucumocts sdidekTuBHOCTH OT

pasMepd 4dCTHL MOXET 1IpPOsABJIsTECH MEHeE OTHETIHBO.

4. Tleuteynosurenn | knacca ornmyaroTca GONBUIHM PAcXOmOM JSHECPrHH (BBICOKOHATIOpPHBLIE MbLICYTOBHTENH
BerTypH), CAOKHOCTBEO M 10POTOBH3HOM IKCILIyaTALHK (MHOIOMOJBHbIE 3MeKTPOYHIBTPH, PYKABHBIC GHABTPLI M AD.)
H B CHCTemMaX BEHTHIALHH MPHUMEHAIOTCH PEIKO. B ClIy4daX HX HCNOJAb30BAHHA H{?OEXOI!HMO PYKOBOIACTBOBATLCA
MHCTPYKIMSAMH, OTHOCAILIAMHCH K KOHKPETHBIM BHAAM 00OpYIOBAHHAS.

neix actau I, 1T u IV rpynne o gucnepcHocTH.
Aspozonu V rpynmel B NBUIEYJOBHTENAX, Kak
npasuno, 3¢ (eKTHBHO He YNaBIHBAIOTCA BCJIEACT-
BHE WX BBICOKOH AHCHepcHOCTH. JI1s OYHCTKH
¢ 3hpdexTHBHOCTLIO 95% BO31yXa OT a’polonei
V rpynnsi, HanpUMeEp KOHJIEHCAIMOHHBIX a’po30-
nei CBHHNA, KaK BHOHO M3 puc. 4.2, TOTKHBI
MOJHOCTBIO  YNABJIHBATLCA  YacTHIBI  KpyTiHee
0.1 mxMm. Takas s¢ddexTuBHOCTE B HacTOsllee
BpeMsl JTOCTUXHMA TOJBKO B BO3JYIUHBIX (DHIBT-
pax I xmacca. B cBA3M ¢ 3THM 11l yIaBIMBaHUA
a’po30Nel CBUHLA TPHUMEHAIOTCA JIBYX- M Oolee
CTyneHyavhle YNOBUTENH, TOCAEQHAA CTyNEeHb
KOTOPHIX, Kak TNpaBWJO, BKIKOYaeT (HILTPLI
Dl

Crenyer y4uTbIBaTh, 4TO MPUMEHEHHE Ibijle-
ynosuteneid IV u V rpynnpt obecneduBaeT OuHCT-
KY BO3IyXa /10 IOMYCTHMBIX KOHIEHTpauuil B yKa-
3aHHbIX obnac1ax nenecoodpasHOro NMpUMeHeHHS
TONMBLKO MPH CPABHUTENLHO HEDOMBIIMX Hayalb-
HHIX 3amblieHHocTAX. Bejencreue aTOro cyxue
TBLICYJTOBUTENIM YKA3aHHBIX KJIACCOB MpeuMylne-
CTBEHHO NPUMEHSAIOT B Ka4eCTBE MEPBOil CTYIEHH
(MpM HANMYMK COOTBETCTBYIOWIETO ODOCHOBAHMA),
HAUpPUMED, Neped MOKDPBIMU TBLUICYJIOBUTETAMHU
Bosee BHICOKMX KJIACCOB LT YMEHBIUEHUS KOJIH-
yecTBa OOpa3zyiowWlerocs 1IaMa HJIH Tepel CyXu-
MU TOT/a, KOT/1a 1O TeXHOJIOrHYecKuM coobpaxe-
HUAM 1enecoobpa3Ho OTaeneHHe KpyNMHOAKUCTIEPC-
HBIX (bpakuuil.

ITpu BO3MOXHOCTH YIOBAETBOPEHHA Tpebo-
BaHHH K >pdEKTHBHOCTH OYHCTKH NLLUTeYJTOBHTe-
JIAMH  HECKOJILKMX KJIACCOB M3 HHMX BLIOMpaeTcs

NBUTEYJIOBHTENE HU3IIEro kjacca. B rex ciaywasx
korna TpebopaHusM K 3hPeKTHBHOCTH COOTBET-
CTBYeT HeCKONbKO nbuteynosurened IV u V knacea,
H3 HUX BLIOMPAIOT MBLUTEYJIOBHTEIH CYXOro THIA.
W3 neineynoeutenei IT1 u 6onee Bbicokoro kiacca
PEKOMEHIYIOTCH MOKpbIE, C MHHEMMAaJIbHBIM pac-
xonoM Boabl. IIpH o¥ncTKe Bo3ayXa OT B3pLIBO-
ONACHOH MbUIA MPUMEHAKOT MOKPRIE TMbLIeYIOBH-
TEH ¢ aBTOMAaTHYECKHMM KOHTPOJIEM 3anoJHeHHs
M HEMPEPLIBHOCTH MOCTYILIEHHS BOABI.

[Tpumenenne MOKPEBIX NbIIeyTOBUTENEH A
OYMCTKH BO3/yXa OT IBUIM, MPH KOHTAKTC KOTO-
po# ¢ Bopoil 0Opa3yrTCs B3PHLIBOONMACHBIE TA3HI,
JOMYyCKAeTCsl IIPU YCJA0BuUM oDecreyeHMs Hajse-
Kaled 3BaKyauuy ras’oB u3 o0bema TBLICYJIOBH-
Tens.

D¢ddeKTHBHOCTL NEUICYTOBHTENA HIH CyM-
mMapHas 3pGeKTHBHOCTE MHOTOCTYNEH4aTOH MbI-
JeyJaBMBAOIEH YCTAHOBKHM NOMKHA ObITh He
MEHee

E= M 100%,
Cy
rae C, - KOHUEHTPAnMa adpo3onell B OYHILAEMOM BO31Yy-
xe, Mr/M* C,-KOHEYHuN KOHIEHTPAIHS B OYHUICHHOM
BO3ayxe, Mr/M>,

(4.6)

Konuentpauma C, qomkna ObITh He MeHbille
JIOMyCKaeMOH OCTATOYHON KOHUEHTPALHH, omnpe-
nenseMol B coOTBeTCTBHH C M. 4.3,

ITpamep 4.4. Onpenennts HeoOXOAUMYIO 30-
(EKTUBHOCTE NBLICYJIOBHTENA [N CAETYROLIHX
YCJIOBMIi: HawadbHas 3albUIEHHOCTbh OYMINAEMOro
Bo3ayxa 10 r,fM3, JonyckaeMas KOHeYyHas KOHUECH-
Tpauua 90 mr/m3.
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TABJULUA 47. OCHOBHASI HOMEHKJIATVPA TNBLIEVJIOBUTEJIEN

Bua neine- Tun nelIeysoBUTEAA Knace  Obnacrs uenecoobpasnoro  Conportusie-
YIOBHTENS o 3hdex- MPUMCHCHHS TIbLIE- nne, ITa
THBHOCTH YJIOBHTENA B 3dBHCHMOCTH
OT TpyIilibl a3pO30JH
M0 JMCIIePCHOCTH
1 m mar v v
I'paBuranmon- [Ibuieocasounbie kKaMepsl (MPoH3- A% + + - - - 100-200
HBIE BOJILHOM KOHCTPYKIIHH)
Wnepuuonnsie  Luxnonsr Gonbiuoi mponyckHol
CcNocoOHOCTH:
OoaHHO4HBIE 1HKI0HBI LIH-15 Vv + - - - 600--750
u LIH-24*
rpynnoBele mHKI0HB LIH-15 \4 + + - - - 600-750
Ik I0HbI BLICOKOH 3(pdekTin- v - 4+ 4+ = - 10001200
Hoctu (oaunHO4Hble) CKLIH-34 **
Moxkponnenounsle nukiaonnl LIBIT IV - + 4+ - = 600-800
CKOpOCTHBIE TIPOMBIBATENH 1 - + 4+ - - 900-1100
CHOT
Crpyiiaeie, Moxkpele [IBMK, 1L - - 4+ - = 1200-1950
INBMC, IIBMb u IIBMKMA II - - + + - 2000-3000
Kanensusie, Tuna Bentypu KMII 11 - - 4+ 4+ - 3000--4000
Tranesbie PykaBHble NbIICYIOBHTCIH I - = f = 1200- 1250
CMII-101A, ®PM, Al-BITV,
'4-B8M, ®PO
CeTyaTbie - KAIPOHOBHIE, META- v + - - - - 150-300
JIMYECKHE CETKM /LISl YNaBJIMBaHUA
BOJIOKHUCTOH TbLUIH
Bonoxuucteie  YIOBUTEIM TYMaHOB KHCIOT W 11 - - = 4 - 800-1000
wenoyeir GBI-T.
DnexTpuveckue YIOBHTEIM TyMaHOB Macel H Il - - = + - 50-100

MaclHsaHUCTBIX Kuakocred: VVII,
Y2® u gp.

* JlomxHO ObITE MPeABAPUTEIRHO COIIACOBAHO NIPHMCHEHHE B NPOEKTAX CCAYIOMEro obopy10BaHAR: PYKABHLIX
duneTpor w ynoeurenen ®BI-T, wiroropienusix MHIIO Tazoourcrka (¢ MHCTHTYTOM ['MIpPOralooyMcTKi);
JIBYX30HHBIX 21eKTpodaiibTpoB (¢ CAHTEXHHHIPOEKTOM)

** lonxHo OBITE MPeayCMOTPEHO A3TOTOBNCHAE CODCTBEHHBIMH CHIIAME CTPOMTEILHO-MOHTAKHbLIX OPrani3auHil
H ICHCTBYIOLINX MPEANPHATHIE creayiouero 06opy10BaHKHA. 110 THIIOBBIM MPOCKTAM ~ CyXHX uuknonos [IH-11, CHOT,
IMKIOHbE ¢ BoasHo# ruierkoii LIBI1, mokperx neineynoputencii [IBMC, IIBMK, KMIT: no veprexam CaurexHuunpo-
ekTa - MOKphIx nbineynosutenenn [IBMKB. IIBMCA, TIBMB, TIBMKMA; no seprexam pa3paboTYMKOB - UAKJIOHOB
LH-15, UH-24, CKIIH-34 (uuctuty 1 THnporazoodncTka)

Pewenue. U3 ycnoBuil BHITOHEHUS TpeboBa-
wus C, = 90 mr/m?
. 10000 — 90
~ 10000

[OBBIICHHBIX KOHLEHTPAIHAX HE YYHTHIBACTCH.
Ilpnmep 4.5. TMpouspecTy npenBapuTe/bHbI
BRIDOD CYXOr0 NBUICYTOBHUTENS i1 OYHCTKH BO3-
nyxa or neuid [T rpynnsl mo AHCnepcHOCTH ¢ 3d-
(hexTHBHOCTBIO He MeHee 94%.
Pewienue. B cootmerctBum ¢ Ttada 4.6 c

100 = 99.1%.

[TpenpapuTesbHEl BRIOOD mNblIEYI0BHTENS

HeoOxomuMoit ApeKTHBHOCTH MOKHO TIPOH3BO-
JINTh HA OCHOBE [AHHBIX O JMCMEPCHOCTH YJIAaBIH-
BaeMOH mbIMM ¢ ToMouko Tabn 4.6 w 4.7
Bo3moxHoe yBesimuenne HPHEKTHBHOCTH  1TpH

noMoikeio meleyaobuteneit IV knacca muine 1
rpynnel MoXeT ObITh ynoBiaeHa ¢ 3(QexTus-
HOCTBIO OT 96 1o 99.9%. [IpenBapurenbHo BHIOH-
paem ukjon CK LIH-34 (raba. 4.7).
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Ipumep 4.6. IlpouseecTn npeaBapuTeIbHBLIA
BBIOOP MOKDOro TMHIIEYNOBUTENA [ OYUCTKH
BO3/yXa OT TEUIH, JUCTICPCHBI COCTaB KOTOPOMH
npuseged Ha puc. 4.2, ¢ 3ddekTUBHOCTLIO HE
Menee 95%. ’

Pewenue. Kak Bugno u3 rpaduka qucrnepcHo-
ro cocTaBa NLLTH, OKOJIO 95% nanHOH Nnui# no
Macce COCTaBJIOT 4YacTHIBI pa3MepoMm Gosee
4 mxm. CrepoBaTenbHO, BbIOMpaeMblil nbLIeyI0-
BHTENL JO/DKeH obecmewnTh ¢hdeKTHBHOE yiaB-
JIMBAHME MBUTEBLIX YACTHI[ KpynHee 4 MKM. DTOMYy
TpeGOBaHUIO YIOBNETBOPSIOT NblaeyaoBuTenu 111
knacca apdextusnocTH. [lonwsyace Tabn. 4.7,
BeIOHpaem MOKphIH neuteyaoputeds [IBM. Okon-
yaTeNbHBIH BLIOOp MPOU3BOAMYICH HA OCHOBE
AOCTOBEDPHBIX JAaHHBIX © JHCHEPCHOM cOCTaBe
NbUIKM, cOAEpKalledca B OYMIIAEMOM BO3AYyXE,
1 0 hpaknuoHHOMK 3hdEKTUBHOCTH UCNOIL3YyeMbIX

WHEPIHOHHBIX NMbLICYIOBHTENCH.
HeobxomanMyo 3G peKTUBHOCTL  OT/IebHBIX

CTyneHeH MHOIMOCTYNeHYaTOH CHCTEMbI OYHCTKH
MOXHO OTIpeIeTHTHL no GopmymaMm:
JJISA IBYXCTYMEHYATON CHCTEMBI

E ,=E + E,(1 - E;);
JUIS TPEXCTYHEHYaTOR cUCTEMBI
Ei,3=E;+ E(1 - E ;)

uT.1.,
rae E,, E,, E;—>pJekTHBHOCTL ucpBOH, BTOpOH H
TPEThell CTYMEHH OYHCTKH.

Tpumep 4.7. Onpenenuts HeoGXxoauMYIO -
(PEKTHBHOCTb BTODOH CTYIEHH OYMCTKM JIBYXCTY-
NEeHYaTOH CHUCTEMBI, eClM M3BecTHO, 4To E, , =
= 0,997, a neppas cTyneHbL OYHCTKM OCYLIECTBIISA-
eTcs ¢ TOMOWLIO mnbiieynoBuTens IV kmacca
(maxsnon LIH-15), E, = 80%.

Pewenue. IbdekTUBHOCTE IBYXCTYNEHYATOR
CHCTEMBI OYMCTKH

E, =(E,,— E)/(1 — E;)=0,985 = 98,5%.

OpaxuuosHas 3pPEKTHBHOCTL yIaBJIHBaAHHA
moboii dpakunn neUTH BeipakaeTcs GopmyToit
- @

_";D—'IOO%,

H

(S

rae @, u @, ~conepxKanne YUCTAL MK JanHOiH dpakuun
B BO3JIyXe COOTBETCTBEHHO [0 M IOCJIE OYHCTKH, /M.

E, moxeT ObITh BIpakeHa Takxe B JOTAX
€JIHHUIIBL.

Obuias 3h¢eKTUBHOCT NLITEYTaBIHBAHKA,
%, BbIpaxaercsa (GopmyIioit ':

E=® Epy + ®,Ep, + DyEgy + ..., (48)

roe @, @,, @,, ...—coaepxkanne ¢paknui 1, 2, 3, monH
en; Eyy, Epy Eyys ...~ pakunonnas shdexrusnocts
ynaBmuBanns dpakumit 1, 2, 3, %.

b. I'paBuTaunonubie
nbLIeyJI0BHTEH

IsineocagouHble Kamepbl OPHMEHSAIOT TIPH
GOBIIAX KOHICHTPAUHAX KPYTHOIHCTIEPCHOH HBI-
7MW U8 NPeaBapUTENbHOH OMHCTKM Bo3myxa. Kak
HPaBHJIO, HX BHITIOJHAIOT B BHJIC YIUMPCHHS KaHA-
Aa, No KOTOPOMY TPaHCHIOPTHPYETCH 3anblLICHHBIH
BO3MyX. Pa3Mepnl kamMep yCTaHABIMBAIOT B KaX-
AOM OTANLHOM cllydae myTemM OpPHEHTHPOBOYHO-
ro pacyera, HCXO/s U3 TOTO, 4TO JUIMHA KaMephl /,
M, HeoOXoauMas 1% MOJHOTO OCAXACHHUSA YACTHIL
€O CKOPOCTBIO BHTAHUS Uy, QOJDKHA ORITH:

1= wH/v,,

I w—CpeldHas CKOpPOCTh MOTOKA B Kamepe; i —BhicOTa
Kamepbl. .

Il1ow@ane MONEPEMHOrO CEYCHUSH KaMepbl
pa3BMBAOT TJaBHBIM 00pa3oM YBeJIHYEHHEM ee
mmpusel. {18 3anolHEHHs TOTOKOM BCETO Ce-
YEHHS Kamephl NMPUMEHSIOT BO3/YXOPAacnpeaein-
TENbHBIE YCTPOCTBA B BUIE BEPTHKAJIBHBIX 3dBEC
U3 TOABEINCHHBIX K MEPEKPBITHIO KaMephbl CTEPX-
Helt, nenei ¥ T.n. Koadduuuent veobxoaumoro
MECTHOTO COMPOTHBJIEHHA ONPENENsIOT No 00bly-
HOH MeToJTHKe.

Typ6yneHTHOCTL MOTOKOB B MbLIEOCATOYHBIX
KaMmepax MpemsiTCTBYET OCaXJACHMIO MENKUX Mbi-
neBbIX qacTHr (< 30 MxM).

VYnanenue oceBillel NMBUIM U3 KaMep AOJDKHO
OBITE MexaHu3uporano. Ilpu ynaBnupauuu NBUTH
TOPIHOYHX MaTEpHaloB TpeyCMaTpPHRAKOT HEMpe-
pbiBHOE ee¢ ydalenwe, a Kamepnt obopyayror
JNOXIEBATbHBIMH YCTAHOBKAMH.

ITpamep 4.8. Paccuutars 3)(HeKTHBHOCTD TIpS-
MOTOYHOH MBUTEOCATOYHON KaMmepbl HA TPOU3BO-
auTensHocTb 5000 M3/4. PasMepnl KaMepsl: BRICO-
Ta | M; mumpuna 2 M; JuinHa 2,5 M. Temnepartypa
ounaeMoro soaayxa 20°C, p = 1,81:107 ¢ Ma-c.
ITbine MHHEPaNbHAS; IUIOTHOCTh MaTePHaIa IbLUTH

! Buavennus & u E, 1omkHe GuITh ONpegenenbl 05
ONHHX M TeX KE& HHTEPBAIOB IHAYCHMIA.



120

Taasa 4, Ouucmka 8enMUaAYUONKO20 6030YXa

e

30

20

10 7

050 100 150 200 Wiemfe

Puc 4 8. 34BHCHMOCTb TPAHMYHOIO Pa3MEpa OCEIAOLIMX
4acTHIL OT cpeaHed cxopocTtH TypOyJIeHTHOTO MOTOKA
B MBUIEOCA0YHOH Kamepe

2,5 kr/cM?,  nucnepcHblii  cocTaB  MpHBEeH Ha
puc. 4.2,

Pewenue. Onpenensem no Gopmyne (4.1) cko-
POCTb BHTAHHS YACTHIL Uy, MOJHOCTEIO OCENAIOIINX
B KaMepe W3 NAMHHApPHOrO NOTOKA, CKOPOCTh
KOTOPOTO

v, = 1,38-1/2,5 = 0,55 m/c.

H3 dopmynsl (4.1) HaxoIum pasmep YacTu-
IbI, COOTBETCTBYIOUIEH NONYyYeHHOMY 3HAYEeHHIO
-

d_\/18~0,55~1,81-10‘°
B 2500-9,81

Cornacuo puc. 4.2 HaxoauMm, 4TO cOlepxka-
HHE YACTHIl paMepoM Meree 27 MKM COCTaBJIsSET
okol10 45%. CnemopaTednHO, PPEKTUBHOCTH
yJIABJHBAHUSA NPH JAMHHADHOM TeYyeHHH JOTKHA
COCTaBUTEL OK0JIO 55%.

Briuncnsem uncno Re tewenus npu ¢t = 20°C:

_ 1,38:1-1,205
TO181-107¢

Tonyuennoe 3radenue Re > 2300, uto cBuse-
TeALCTBYET O TypOyJIeHTHOM XapakTepe TeueHHS.
Cornacro puc. 4.8 HaxoauMm, 4TO B 3afAHHBIX
YCOBHSIX Ha TOJHOE OCAXEHHWE YACTHI, pa3me-
poM Menbie 30 MKM B TaHHOI KaMepe paccYMThl-
BaThb Henb3a. CooTBeTcTBeHHO 3(deKTHBHOCTE
yNABJMBAHAA [lAXKe IPH HEOTPaHHYEHHOH JTHHE
KaMepbl COCTABHT BCero okoo 40%.

=27-10"% = 27 MrM.

=0.91-10°.

B. Unepunonnsie nbliey/10BHTE/H
€yXoro THna

M3 Gonsluoro yucaa Takux NbLieyJoBHTENEH
B CHCTEMAX BEHTHUIIALMH YAILE BCETO MPUMEHSIOT
LHKJIOHBI, PHYEM TNaBHLIM 00pa3oM UMIHHAPH-
yecKMe M KOomuveckHe KoHcTpykiun HMUMOIA3a.

Hunuanpuyeckue uukiaoasl HUMOT A3a ce-
puu LIH (LIH-11, 1IH-15, LH-15y, L{H-24) otro-
CATCA K UMKNOHaM OGoJblIOH NPOW3BOAMTENb-
HocTH. OHH OTIMYAIOTCS YITHHEHHON LIMIHHIPH-
4ecKOM 4acThi0 H 001aJaroT HeDOBIIHM COnpo-
THBJeHHEM (Tabi. 4.8).

Llnnuuapuyeckue UMKIOHBI B KaUeCTBE €IMH-
CTBEHHOH CTYIEHH OYMCTKH TPUMEHAROT TIPEUMY-
IIECTBEHHO JUIs Y/IABIMBaHUA W3 HeOONBLIMX
BEHTHJIAIIMOHHBIX BRIOpocOB Haubonee KpyNHBIX
qacTHIl, 3aCOPAIOWMUX TEPPHTOPHIO H JaCTO ABJSA-
FOIMXCH MPUYMHOM riasubix Tpasm. Ins sroro
uenecoobpasno npumeHATh mkonsl [{H-15. Tpu
HATHYHM OTPAHMYEHMIT MO BLICOTE MOTYT TMpH-
meusTbes uuknoHbi LH-15y, a npu ocobbrx
OrpaHMYEHHAX 1O PACXOIY JHEPIHHM M IPH KpyN-
HOH mbinH (MeauaHubil pasmep Goaee 20 Mkm)
mukiaonsr [[H-24.

Luxaorst LIH-15 oTimMyaroTes MEHBIIHMHE 110
cpapHeHnro ¢ 1mknonamu I[[H-11 raGapuramu
u Gonee ycrofiunBoi paboToil HA MBINAX, CKIOH-
HBIX K HAJIMTIAHUEO, TO3TOMY UX 3KCIJIyaTauus
oNMpaBaHa TpH OYHCTKE BO3OYXAa C BHICOKOH
KOHUEHTpalued MeJIKOIMCIIEPCHON MbLIK WK [pH
yJNaBIUBAHHM Cpe/lHe- H CHJIbHOCIMMAROUIHXCA
neine. DTH IMKIOHB! TAKXKe MEHEE NOJBEPKCHbI
H3HOCY.

Konuveckue nuknonst HHUOIA3a CKL[H-34
OTHOCATCA K MKJIOHAM BLICOKOH a(dexkTuBHOCTH.
Oun  oT/JHYalTCs  YUIHHEHHOH  KOHM4YeCKOi
YacThbiO, CITHPAJbHBIM BXOIHBIM NAaTPYOGKOM M
MEHBLIHM MaMETPOM BBIXJIONHOA TpyObr (CM.
tabn. 4.8). Conporusnense ux OGojbie compo-
THRBJIEHHS NHJIMHAPHYECKHX IMKJIOHOB (Tabn. 4.9).

Huxnonst CKLIH-34 ipuMensioT, Kak npasu-
JIo, B CHy4asiX, KOrja ToJbKO C MX TMOMOLIBIO
MOXHO 00ecnednTh HeoOXOAMMYIO OYHCTKY BO3-
Ayxa.

®pakuuonHas  3(POheKTHBHOCTE  NHKJIOHOB
HHUHOT A3a npeacrasnena na puc. 4.10.

D¢dekTHBHOCTL IHKIOHOB  ONpEessiach
npu D, = 300 MM, cpeaneil cKopoCTH B miaHe
IIMIMHIPUYECKHX IMKIOHOB 3,5 M/C, KOHH4ec-
kux (CKLH-34) 1,75 mM/c, mJIOTHOCTH MBITH
p = 2670 kr/m?, TeMnepaType Bo3ayxa 20°C. dns
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TABJUMLA 48 OCHOBHBIE PASMEPHI (PHUC. 4.9)

LIMKJIOHOB HHHUOT' A3A B JOJIAX AMAMETPA D

LMJIMHAPUYECKON YACTU LIMKJIOHA *

Hapame'rpm Pumepm WICMEHTOB MHKIOHOB
HH-11 HH-15 LIH-15y L1H-24 CKLH-34
BHYTpeHHHI QHaMeTp LHJIHHAPHYECKOH Yac- 1 1 1 I I
TH nHUKaoHa D
BricoTa:
BXo#Horo matpybka (BHyTpeHHuH ama- 0,48 0,66 0,66 1,11 0,515
MeTp) a
BBIXJIONHOH TPYOmI £, 1,56 1,74 1.5 2,11 0,515
IHIAHAPHYECKOR dacTn H, 2,06 2,26 1,51 2,11 0,515
KoHHYeCKOi vacTH H, 2 2 1,5 1,75 2,11
BHEIITHEH YacTH BBIXJIONHOH TpyObI A, 0,3 0,3 0.3 0,4 0,2-0,3
obmas uuknona H 4,36 4,56 3,31 4,26 3,14
VYro HakJIOHA KPBILIKKH | BXoaHoro narpy6- 11 15 15 24 -
Ka UMKIOHA O, rpaj
BuyTpeHHUHA OHAMETD:
BBIXJIONIHOH TPYOBI d 0,59
NbUICBLITYCKHOTO OTBEPCTHS d 0,3-0,4**
IlipuHa BXOAHOTO MaTpybKa B WHKIOHE b 0,2 x 0,26
Hnwna BxomHoro matpybxa /[ 0,6
HuameTp cpenmeil JMHUA LHKIOHA D, 0,8 D @
Texkymmid paauyc yaIuTen p*** — 3 + b;

* PaGoume yepTtexu oukiaonos 1[H-15 pacnpocTpanser
CCCP (Tunosoit mpoext, Cepus 4.904-55). bonee neranbubie
(n3n. MHITO Tasoo4ucrka, 1989).

uHCTHTYT ['unporazoourctka, LIH-11- LM TIT Iocerpos
CBCUACHHA CM. B KaTasnore ((raSOD‘[HUTHOC OSOPYLIDBEHHCP?'

** BonbIIOH pa3Mep NMPHHHMAETCS NpH OONblIEH 3aNbIICHHOCTH.

*** (- yron pa3sBopoTa CNHPAJIH.

TABJIIHUIIA 49 KO3¢®PHUUUEHTHI
COMNPOTHUBJIEHHA LMKJIOHOB HHHOT' A3a

Iuknor PacuetHas KoopouuuenTn conpoTupienus

CKOPOCTh IHKJIOHOB
OBHAKEHHA
BOBIYXA, ¢ pLiGpo- ¢ packpy- ¢ KoJibme-
M COM B aT- YHBAIOIEH BBIM OH(-
mochepy  yauTkol  (yzopom
Ge3 pac- (B rpynmno-
Kpy4HBa- BO#H ycTa-
Tens HOBKE LIHK-
JIOHOB
HHUHO-
T'A3a)
I[H-11 3.5 250 235 215
IIH-15 3,5 163 150 140
H-15y 3,5 170 158 148
[IH-24 4,5 80 73 70
CKIH- 2,5 1150 = s
34

olueHKH 3h(GEKTHBHOCTH [MKJIOHOB APYIOro aua-
METPA MM TIpH [ApYrof CKOPOCTH NBHXKCHHA,
MJIOTHOCTH TbUTH M BA3KOCTH BO3IyXa |, BbIYHC-

a) d
s 5)
A_1. 'y
s firt~pk < a
‘:[_f—ﬁd E‘Lr”__‘r
5 | 1
(LA e
2 ) S
t |
. 5
a
@
S
"o
—

Puc. 4.9. OcHosHble pa3mepnl muxnosos HUHMOT'A3a (B
N0NX AMaMeTpa D nuM/IMHAPHYECKOR YaCTH LHK/IOHA)

a-~ UHIHHAPHYECKHX, & — KORHYECKHX
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JIAIOCH HOBOC 3HAYCHHC ME/IHAHHOIO pasMepa  Puc 4 10 dpaknuossas  >PPEKTHBHOCTL  UHKIOHOB
ylaBI#BaeMoi NhK 1o dopmyne ! BHUHOI'A3a

D y
dson = dso +f = ic L , (49)
Dp}l““']ﬁ
nocie 4ero Ha puc 4.10 nepeHocaT aMHNIO (pak-
unoHHO# sddexTusHocTH E4(d) napaniensHo 1o
COBMEHICHHA d<, C HOBHIM 3HAYeHHEM d.

[Tpu ouncrke Gonbmx oOGBEMOB BO3AYXA
muknonel HH-11 g 1IH-15 M0%HO KOMINOHOBATH
B rpymmbl, 00beguHeHHble 00iLMM nbulecOopHH-
KOM H KOJJICKTOPOM, OYHIIEHHOIO BO3[yXa (CM.
npuioxenne 1V).

JIpyrue BUALI UHK/IOHOB ofIlero uasnasvennus °.
Ha npakTHke NIpHMEHEHBl TAKXE KOHHYECKHE
urkionsl CHOT, oTauuarouecs ycrpoiictBoM
BXOJIHOIO M BBIXOIHOTO MaTpyGkoB. s ynaBiu-
BaHW® abpa3sHBHOH THIIH TPHMEHSIOT HK/IOHBI
BHHUHOT c ofpatTHbIM KOHYCOM, a JUI8 YJIABJIH-
BaHHA OTXOIOB AepeBoobpabarwiBalomied mpo-
MBINIUICHHOCTH (IleNna, CTPYXKW, ONHIIKH) — HKJI0-
Hel Knaiinenckoro O2K/IM, a Takke LMKIOHBI
H xoncTpykuun 'mnpoapeBnpoMa (cM. npdiioxe-
aue IV).

! Menuannblii pasmep qacTul dg, ONPefeseTcs U3
YCIIOBHS, 4TO KOJHYECTBO HaCTHH C AHMAMETpaMH, 6ob-
UIMMH WIH MEHBIIHMH, 4eM dsq, COCTaBAAIOT 10 50%

? OnucauMe UMKJIOHOB CTIEUHANLHBIX KOHCTDYKIMi,
4 TaKXe XaIO3HHHBIX H POTANHOHHLIX NBUIEYI0BUTENCH,
HCNONB3YeMbIX B CTIELH(HIECKHX YCIOBHAX HA TPaHCIOPT-
HBIX CPEACTBAX H T 11, B CIPaBOYHHKE HE NPHBOAMTCH

I CKUH-34, 2 UH-11, 3 UH-15, 4 LH-15y, 5- UH-24

Hns HOpMasNbHOH paGoThl UMKIOHOB BCex
BHIOB OHW JOJIKHBI ObITh CHAGXMKEHB! repMeTHy-
HBIM GYHKEpOM.

Pacuet obmieit sdpdexTHBHOCTH nblneynasiu-
BA4HUA B UMKJIOHAX NPOH3BOAMTCH rpadMyecKuM
Wi rpadoaHaTHTHYECKHM METOAOM AJlaHzepa Ha
OCHOBAHMH HM3BECTHBIX JAHHBIX O [MCNEPCHOCTH
NeUH U (ppakmioHHoN a¢dekTHBHOCTH HMKIOHA

Ilpumep 4.9. PaccuntaTts rpaguyeckum MeTo-
JoM 3(GhEKTHBHOCT  YJIABIMBAHMA ITHKJIOHOM
L{H-15 nbinn, nscnepcHeti coctas KoTopoit 3a1an
cofepkaHueMm Gpakumit Mo «YACTHBIM OCTATKAMY
(cM npumep 4.2). OpakuuonHas pdexkTHBHOCTD
miknona IIH-15 pasa wa puc. 4 10 Venosus
TbLIeYNaBIMBAHKSA (IIOTHOCTD MBLIM, TEMIIEPATY-
pa Bo3/lyxa M Np.) MAEHTHYHBI C TEMH, IPH KOTO-
pbiX onpenensnack pPeKTHBHOCTL UHKIOHOB.

Pewenue. CrpouM cTyneHuaTmill rpadux
@ (d) pacnpelencHus JUCTIEPCHOCTH HA MMJLIH-
MeTpoBoil Gymare (puc. 4.11, Bepxuss Kpupas).
Ilpu mocTpoeHHH Ha OCH aOCUHMCC OTKMaIbIBACM
3Ha4eHus @ (d) B eAMHHIAX, NOJIYYCHHbIX JE/ICHH-
€M COOTBETCTBYIOIIMX 3HaueHui R (d) Ha pasHocTs
MEKIYy HAHOOIBUIMM ¥ HANMCHBIUAM Pa3MepaMu
4acTul JanHHoH ¢pakumm. B pesynwraTe Takoro
HOCTPOCHHS MOJNY4YdeM CTYNEHYATYH) FHCTOrpaM-
My, 00pa30BaHHYKO TNpPAMOYrOJbHHKAMH, MO~
H1aab KakI0ro H3 KOTOPhIX ONpeAe/iseT coaepxka-
HHE COOTBETCTBYROUMEH (pakuud, a obuwas mio-
waib paBHa eaunMie. OCHOBaHHE NPAMOYrOJb-
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HMKOB PABHO DA3HOCTH Pa3MEpOB HACTHI (pak-
MK, 4 BLICOTHI paBHbl: nepsoro 16:(10 —5) = 3.2
eMHUILE TpeThero 24: (20 - 10) = 2,4 eaHHHLUBI;
seTBepTOro 22:(40 — 20) = 1,1 eMHHLBI, DATOrO
12: (60 — 40) = 0,6 exwuuil. PpakuMio pasMepom
60 mkm (16%) yCIOBHO OTHOCHMM K JIHANA3OHY
60-90 MKkM, 4TO HE BHOCHT B pacyeT MOrpell-
HOCTH, T4K Kak BCE O9TH 4acTHUBI OTHOCATCH
K 9deKTHBHO (MOJIHOCTRIO) ylIaBIHBaeMBIM. [la-
Jee TepeHocMM no Toukam rpadmk  Eu(d) ¢
puc. 410 (cm. puc. 4.11, HMKHAZ KpHBag) H
nepecTpauBaeM ero B CTYNEHUATYIO (yHKIHIO.
OpaunaTel cTyneHek (pakunn Eg, BhiOupaoTcs
Tak, 4ToObl ILIONIA/H, OOGpa3OBAHHBIC [OPH3OH-
TajbHBIMH OTPE3KAMH HaJ/L KPHBOH £, W TOJ Hero
OB paBHBI.

B cooTseTcTBHM C (POPMYIIOH TIepEMHOKACM
COOTBETCTBYIOIHE OpAHHATEI (pakunit P (d) n
E,(d) u monysaem 3HaueHue obuieii sdderrtns-
HOCTH.

E=0,1-34,5+0,16-79 + 0.24-93 + 0,22-98,5 +
+0,12-99,6 + 0,16- 100 = 88,03%.

DbdekTHBHOCTE IHKJIOHOB [JAHHOIO THNA
B CHCTEMAX BEHTHIAIMH OOBIKHOBEHHO HE TPEBbI-
mae1 70-80%. B pawHOM pacueTe, OCHOBAHHOM
Ha pe3yabTaTax 3kcnepumentos HHMHOIA3a,
3$phekTHBHOCTD OKa3ajlack 3HAYHTEILHO BBILIE,
4TO MOKET GBITh 06BACHEHO HEGOMBITAM AHAMET-
poM wMKkiIoHa (D =300 MM, dso =3 mm). [as
uMkiaoHa Oonbiuero pasmepa, Hanpumep D =
= 900 MM, coraacHo dopmyne (4.9), nosyqum:
dsy = 3./900/300 = 3-1,73 = 52 mkm. TIposens
uepe3 104KH, COOTBCTCTBYIOIME TOMY 3HAYEHHIO,
TIPAMYIO, Napauic/IbHYH0 JIHHHH IKCIEPHUMEHTAb-
HBIX 3HAYeHWH E,, NONyuMM pacyeTHsldl rpaduk
¢pakumonnoil  addexkTHsHocTH uukaoHa D =
=900 mm. [1OBTOpDHB TIOCTPOGHME M pacHeT,
OIMCAHHBIN BBILIE, MOJY4YHM, 4TO obmas sdpek-
THBHOCTH I[MKJIOHA paBHa E = 81,6%, uTo Gmvxe
K peanbHBIM 3HAUCHUAM.

Ilpumep 4.10. Paccunrate rpadoananaruye-
CKMM MeTO/I0M 3D PEKTHBHOCTh TOTO e IHKIOHA
I[{H-15 B cnyuae, korna ¢pakuMOHHBIH cocTas
NBIIM 34aH TakKe NpAMOR auHueit (puc. 4.12).

Pewenue. Hanocum na BJICK mpamyio im-
HHIO Ey(d) umkaona IIH-15. Ha oty xe ceTky
HAaHOCHM MpPAMYK JAHHHIO IUCIEPCHOIO COCTaBa
NBUIM B BHJE IpadMka «IOJHBIX OCTATKOBY», T.€.
B Buae R(d) =1 — D(d). Tlepeceuenue mnauu E,
¢ maunei R = 50% obo3nauum Toukoi A, mepe-
ceuenne npamoil R (d) ¢ nuuueii P = 50% — Toukoit

P
b @=om |
41 m o
M s/ = P=ar2
o e
' rymfpf-'yy Eps=998
499 2 Epy=9t
08— Veorars
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aé Eap~60
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0 19 20 30 40 S0 60 70 a,tkm

Puc. 4.11. K npumepy pacucta 3(pex 1 MBHOCTH IMKIOHA
IH-15 anamerpom 900 MM rpam4ecknm METOAOM

I
/'E?ﬁ}

Eﬁk,%
99 Rl
98 |
95F
90

& K
80 A 24
40 .
20— 3

77 K
5 N

2 S
't 2 3457 10

"'1\\

o |

M
SN

m-VR_.\"\

20 30 5070 100 d,mxm

Puc. 4 12. K npumepy pacuera unknona LIH-15 rpago-
AHATHTHUECKHM MCTOIOM

D, nepeceuctue npamuix Ey (d) u R{d) - Touxoii F.
Yepes Touky F npoBeaeM BEPTHKANILHYIO JIHHUIO
FBK, o110%HB oT To4kH B orpesok BK = BD.
Ha nmamuu R = 50% oOTKlaabiBaeM OTpPe3ok
AC = AK, uepe3 touky C TPOBOJHM BEpPTHKA/b
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CG = FB. Uepe3 ToukH 4 u G IPOBOIMM NPAMYIO
JIMHMIO, TPOJOJDKEHHE KOTOpOit mepecekaeT B
TouKe E BepTHKA/Ib, IPOBE/ICHHYIO Yepe3 Touky D.
Opnuuata E naer snavenne spdextusroctn B %,
B JaHHOM ciyuae E = 82%.

I'. UnepuHoHHbIe OBLIEY.JIOBHTE/IH
MOKpOro THna

B crcTeMax BEHTHJIALMH TIPHMEHSAIOT MOKpPbBIE
MBUICYJIOBUTENH ABYX BHIOB: ¢ BHYTDEHHCH UHp-
KYJSIHER BOJIbl - NBIICYIOBATENH BEHTHJISIIHOH-
uble Mokpsie ([IBM) n npoTouHsie nblieyoBATE-
M ¢ TOJABOJOM BOABI H3BHE M3 CHUCTEMBI BOJO-
cHaOxeHuss W cOpocoM TMOJBENEHHOW BOIbLI B
CHCTEMY [UIAMOYAAJIEHHS — IIbLIEYI0BATEH Ben-
TYPH HH3KOTO JABJIEHHS; LHKIOHLI-IIPOMBIBATE/IH
CHUOT, uneurpobexHule ckpy6Gepbl (UHKIOHBI
¢ soasHoi IwieHkoi IIBII). Bce BHIbLI MOKpBIX
neUeyJI0BHTENEH OBMANAIOT 3HAYHTENLHO 60Jib-
mwed 3QPeKTHBHOCTBIO TibUIEY/TABJIHBAHUA, HYEM
UMKIOHBI W TBLICOCAAOYHBIE KaMepbl, H pa3JiH-
4aloTC MO pPACXOy BOJBI, KOTODbIA SBISETCH
BAXHEHIUMUM CPABHHTEIBHBIM TNOKA3aTeseM JKO-
HOMHYeCKO 3D(PEKTHBHOCTH CHCTEM OYUCTKH
BO3[IyXa.

Tpornecc TbLICYIABIHBAHKS NbIJICYJIOBHTEISA-
mu TIBM wunoctpupyercs puc. 4.13. 3anbuien-
Hblii BO3/lyX TOCTYHAET B MbIICYJOBHUTEIL IO
BIMAHHEM PA3PEKCHHH, CO3/IABACMOIO BEHTHIIA-
TOpOM, YCTAHOBICHHBIM Ha ero Kopmyce' 4epes
BXOJNHOH mNaTpyOOK M NpOTEKAeT uepe3 WIECIb,
obpasyioiyocs MexX/1y HHKHEH KPOMKOH Hero-
TIBHKHOM TIEPEropoaKH 5 M MOBEPXHOCTHIO BOJbBI,
3aJIMTOH B TbUICYIOBHTENb, NpH €¢ TOHHAKEHHH
B cpexneii yactv I1BM nocne BKIIHOYCHHS BEHTH-
aaTOopA.

Boma, yBie4eHHasA C TOBEPXHOCTH, HACTHIA-
eTcs Ha meperopo/iky 4 W obpasyeT MOCTOSHHO
0OHOBIAKOILMIACA CIIOH, CBA3BIBAIOLIMMA OT/AE/IAIO-
WYIOCH [OJ BJIMAHHEM CHJI HHEPIHH TNbUE H
dboHTAHUPYIOMMHA Yepe3 1Iejib MEKAY Ieperopos-
kaMmH. BomooTboliHHKOM BOMd OTKIOHAETCA BHH3
M TIpHCcOeIHHAETCH cHoBa K obuleil Macce BOJEI,
UMpKyaupylollleii B OyHKepe MNbUICYJIOBHTENSA, &
OUMINEHHBIA BO3AYX Yepe3 Kallicy/IOBHTEIb y/Ia-
JISETCH BEHTHJIIATODPOM. yJ'lOl_iJIEHHaﬂ IbL/Ib 4€PE3
HEKOTOpOE BPeMs OCEJAcT B HMKHeH 4acTH Kop-
mycd, OTKyIa yIauseTcs B BHJE Liaama.

! BoamoskHa
arperata paifeJbHo.

YCTAHOBKA BEHTHIAIHOHHOIC
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Puc. 4.13. VYerpoiicteo meineynosrtens [TBM

[ —kopnye; 2-onops; 3-noneoa Boaw; 4, S5-NEperopoaku; 6-

BOA0OOTOONHUK; 7 - KAMUIey,I0BATEIE; 8 ~ BeHTHASLMOHHBIH arperar;

9—so3nyxocbopuuk; [0-BXoanoH naTpyGok; //-npaTyHK yposus

BoABl;, /2 - YCTPORACTRO AUNNS PETy/IHPOBAHHA YPOBHA Boawl;, [3- po-
pOHKa; /4 -CNHB 1U1aMa IPH NPOMLIBKE

Pa3paboTaHO HECKONBKO KOHCTPYKTHBHBIX
momudukamui [IBM 1 HX THnOpa3MeposB, pasiH-
YAIOLIMXCA N0 NPOHIBOIAHTE/ILHOCTH.

D¢ (pekTHBHOCTh  HbIICYIABIMBAHAA  BCEX
TIBM mnoBelaeTcsi NPH YBEJIMYEHHH PAa3HOCTH
ypOBHEH BOABI §, 4TO JIOCTHraeTcs NEPECTAHOBKOM
[eperoponkH 4 NpH COOTBETCTBYIOUICH KOppeK-
THPOBKE JICHCTBYIOLIErO Hanopa CeTH. 3aBHCH-
MOCTb CONpPOTHBJEHHSA TNbLUICYIOBATENS OT O H
OJIHOBPEMEHHO OT YJIeIbHOH BO3AYINIHON Harpys-
ki HA | M JUTHHBI KaHAJIA MEXY NePeropo/iKaMu,
KoTopast mpunEMaercs ot 3000 mo 5000 a'/w,
nokasaua Ha puc. 4.14, rje 3oHa HeyCTOHYMBOM
paboThl HAXOMMTCH HHKE LITPHXIYHKTHPHOM
JIHHHAH.

3apucuMocTh PpaKUHOHHONH HpdEeKRTHBHOCTH
E, npieynosuteneii [IBM scex monudRKaumii ot
ypoBHs & mokasaHa Ha puc. 4.15. TlocTOAHCTBO
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BEPXHErO YPOBHS HOINEPKHBAETCA € MOMOIMIbIO
C/IHBA H3OBITKA HENPEpPBLIBHO MOCTYNAIOUIEH BOJLI
Yepe3 THAPO3ATBOP, KOTOPLIH HACTPAHBACTCH B
COOTBETCTBHH C IOJIOXKEHUEM BEpXHEH KDOMKH
neperopoAkd 4. KOHTAKTHBIH JATYHK HHKHErO
YDOBHS BOAbl GIIOKHPYE: BO3MOXHOCTH BKIIOYE-
HHS BEHTHJAIMOHHOIO arperata npH HeJI0CTaTOM-
HOM KOJIHYECTBE 3aJIMTOH BOJBI MM €r0 yMEHb-
LIEHHH B IIpoliecce JIKCIIyaTalHu.

IMuineyaosurean [IBMKB (ycrpoiicTtso ana-
JOrMYHO, TOK43dHHOMY Ha pHc. 4.13) uMmeroT
obuiee Haznauende, OHH OTIMYAIOTCH MEXAHH3H-
POBAHHKIM YAaNeHHEM OCEBIIEro muiama us Hyu-
Kepa ¢ TOMOILIO KOHBCHEPHOTO MeXaHH3ma '
H SBIAIOTCA ONTHMAJBHBIMH 1O PACXOy BOIbI—
5-10 r/m® Bosmyxa (Tunosoit mnpoekt. Cepusi
5.904-23). VaamenHeli miiam cobupaercs B He-
GoNbIIOR eMKOCTH M BBIBO3UTCH M3 Lexa ¢ T0-
MONIbIO TPAHCIOPTHLIX YCTPOHCTB. TH TbLIE-
YIOBHTENH HMEIOT Pa3jIdYHyl0 MpPOH3BOAHTENb-
HocTh—5, 10, 20, 40 Teic. M*/4 Bo3myxa. [lpu
HeOONBUIMX KOHUEHTPAUMAX TBITH BO3MOXHO
NEpHOIHYECKOE  BKJIIOYEHHE MeXaHH3ma. Ecian
nblip 00NajaeT THAPABIHYECKHMH CBOHCTBAMY
M LU1aM CIOCOOEH CXBAaThIBATHCH, HCIOJB3YETCH
cXeMd aBTOMATHYECKOTO KPAaTKOBPEMEHHOIO Mpo-
BOpa4HBaHHs CKpeOKOB.

Muaeynosarean [IBMCA Takxke umerot 06-
miee Ha3HauYeHHe. YlaleHHWe uuiama-—UpaBiiH-
yecKoe, TyTeM CJIMBA 9epe3 3a/JBHKKY NHpaMH-
nanpHoro 6ynkepa. Pacxoa Bombl BbIOHpaeTcs M3
ycaoBus obecneueHds MOABHKHOCTH LiaMa s
€ro BBIIYCKa M3 ByHKepa H CAMOTEYHOTO yIAJICHHS
(06piuno 20-50r BOmbl Ha 1 I KOHUEHTPAUMH
mbUIH B Bo3jyxe). IIpH HeGONBIIMX KOHIEHTpA-
IMSX TBUIM COMB NUIAMA NPOM3BOAAT INEPHOJM-
wecku. TlepHOAMYHOCTD 1, 4, ChHBA MOXKHO TIpHAW-
MaTe 1o dopmye

t = gw/(CL), (4.10)

rae w-obbem Boanl B Gyakepe IIBM, M3; L-npoussoau-
TEABHOCTD, N0 BO3AYXY, M*/4; C—Hada/IbHAS KOHUEHTpa-
M [THUIH B OYHILAEMOM BO3AYXE, T/M?; §— MAKCHMAIL-
Haf KOHIEHTpAamus TBEPOBIX INpHMeceid B 1i1amMe, N0-
NYCTHMaA M3 YCIOBHA COXPAHEHHS ITOABHKHOCTH LIlaMa,

Tunopasmepwt [IBMCB-wa 3, 5, 10, 20,
40 Thic. M*/4 Bo3ayxa (Tunosoit mpoekt. Cepnst
5.904-8).

Beuay HeoOXOIHMOCTH 3KOHOMHH BHEPIUH

! Byxsa B 0603H4a4aeT MOCHEAHIOKO (ACHCTBYHOLLYIO)
MOJIEPHH3ALHIO,
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Puc. 4.14. 3aBHCHMOCTL CONPOTHBIEHHA H NblieynoBH-
Teneii [IBM of ydensbHOro pacxoina posayxa L 4epes
LieJIb MeX[y TOBEPXHOCTBIO BOABI H KPOMKOH mepero-
POMKH NpH PA3JIHYHBIX YPOBHSX BOABI O (cM. pHc. 4.13).
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Puc. 4 15. 3asucuMocts pakumonnoil ddpdexTnEHOCTR
E, mbuteynosuteneit [BM or yposrs Boawi’ (oM.
puc. 4.13).

M BOJBI JUIA CHHKECHHUSA TPYAO34TPaT HA OTKphIBA-
HHE M 3aKpbIBAHME LJIAMOBBIX 3a/IBHXKCK H BEHTH-
nedl BOMOCHAOXEHWS, IpeayCMOTpeHa CHCTeMa
4BTOMATHYECKOTO YIPABJICHHS C UCIIOJIb30BAHHEM
LUIAHTOBBIX 3aTBOPOB, MATHHTHBIX BEHTHICH H
T./I. ¢ JUCTAHIHOHHBIM YTIPABICHHEM.
IMuneynosurenn IIBMB npeanasHadensl ais
YJIABIMBAHHSA IUIOXO CMa4HBAIOWICHCH JIErKOH
BT, CIIOCOOHOM M1aBAThL HA MOBEPXHOCTH BOJBI
B OyHKepe, He MIOrpyXasich Ha €ro AHO (Hampumep,
BoJIOKHHCTAs Mbinb). [To nnune [IBMbB caabxensl
KapMaHaMH, COOOIIAIOIIUMHCH C BO3AYLIHBIM
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OPOCTPAHCTBOM B MBUICY/IOBATENIE Yepe3 IIpo-
[OJbHBIC LIEIH, KPOMKAa KOTOPBIX DacTioJIOKeHA
Ha BBICOTE BEPXHETO YPOBHS BOJIMI.

[Mnaparouias NbUTb CKOIUIAETCH Ha TOBEPX-
HocTH BOjbl B Oynkepe TIBMB u ciuBaeTcs
B OoOKOBBlE KapMaHbl, IlIaBHbIM o00pa3oM mnpu
BKJOMCHHM BEHTH/ISTOpPA TOCHE MNEPepLHIBOB B
pabore, BMecTe ¢ H3OBITKOM HaKONMHABUISHCA BOIbI
(BomocHabxenne [IBMbB npu nepepsiBax B pabore
BEHTHNSIAN HE NMPEKpaLAeTCs).

HAns  ynapnuBaHWs B3pBIBOOTACHON MNbinH
IMBMB cHaGxaoTcs AONONHATELHLIM NATPYO-
koM 60JILIHOTO CeueHHns, COODIIAIIIMMCS C ATMO-
chepoit yepes ruapaBIMYECKHH 3aTBOP, BBICOTA
KOTOPOTO NMOHMXAAETCH HPH aBAPHIHOM NaACHHH
YypOBHS BOOb B OyHKepe, W KOHTaKTHBIM [aT-
YHKOM.

Mo pacxoay Boael [IBMB amanornusb
TMBMCA 3a HckIO4MeHHEM TeX CNy4aeB yIapiu-
BAHHUA, HANDPHMED OPraHHYECKHX mbUIEA (JeH,
IXyT), KOLZa HA HOBEPXHOCTH BOIBI obpa3syercs
YCTOHYMBBIN CJIOH TeHbl, CHOCOGCTBYIOMINK yaa-
JICHUIO TUIABAKOLICH MBUIH B KAPMAHBI C MEHBLIHM
konuuectBoM Bozet'. Tunopasmepb: [IBMB -ya
10, 20, 40 Thic. M*/u BO3YXA.

I'maposartsopel B koHcTpykuun TIBMB ne
HCTIONb3YIOTCS BBHY HaJIH4YHS KAPMAHOB C pery-
JINPYEMOit KPOMKOMN 1esIH.

Maeynoerrean [IBMKMA npeanasHayeHss
JUIS YNaBJIHBAHKA B3PIBOOTIACHOM AIIOMHHHEBOH,
LIHHKOBOM ¥ APYTUX NbUIEH, CNIOCOOHBIX BbIJIENATh
Bodopoa TpH KoHTakte ¢ BoAeH. [TBMKMA
obopyaoBaHEl MeXaHH3MOM JUIA KOHBEHepHOro
yAallenus ocepatomero unama. Ilpeaycmorpeno
OpPOLUEHHE BHYTPEHHHX TOBEpXHOCTEH IUIA mpe-
AynpekacHus oOpa3oBaHus OTIOXKEHUA MeTana,
CNOCOGHBIX K CAMOBO3TOPAHHIO.

Pacxon Boawl Takoit xe, uro n y ITBMKB.
Tunopaamepsl ~Ha 5, 10 Thic. M*/4 BO3aYyXa.

Konrcrpykuuu TIBM paspaGoTaHsl ¢ y4erom
BO3MOXKHOCTH HX M3TOTOBJICHMS KAK HECTAaHIApT-
Horo oOOpyIOBaHWA OTpAcieBbIMH TNpPEANpPHATH-
ami. Meueynosurern [IBMKB n3rotoensiotcs
Munredaypckam 3apopom «Jdopmaum, [IBMCB -
Manntckum ¥ CeplyXOBCKHM OTBITHO-3KCIEPH-
MeHTalbHbIMH 3aBofgamu. [IBMB B 1987 r. mpu-

P

! Pacxon Bons! B nuineynobutensx [IBMB, sxcnnya-
THPYIOWMXCR Ha PxeBckoil jipHOYecanbHOH ¢abpuke c
1973 r., Be npessuuaer 10 r/m® sosayxa. KoHueBTpamus
MuEAROM MU o 300 mr/m*.

HAT KOMHccHMed Munnernpoma K cepHiHOMY
NpOoH3BOACTBY Ha Tipe npHATHH Col033HeproJer-
npoMaBTOMAaTHKA. J[Ind npeanpHATHA nBeTHOM!
MeTaytypriad 3akasel Ha ITBMKB u [IBMCA
npuEEMAeT COIO3IBETMETIKOIOTHS.

TexHHYECKYIO TIOKYMEHTALMIO HA BCE MOJIETH
[BM pacnpoctpanser CaHTeXHHHNPOEKT.

B xoMilIeKT Koary 1SUHOHHLIX MOKPLIX NbiJe-
ynopureneii KMII Bxomut Tpyba Bentypu u
KanieyioButedb. B Kopnyce Tpy6el Benrypm
PACHOJI0KEHO COIUIO 1A NONAYH OCHOBHOM 4acTH
BOJbI, BBEpXy Kopmyca ycTpoeHa BOoASHAd KaMepa
AnA IUIEHOYHOTO OPOIUCHHA BHYTPEHHEH NOBEpX-
HOCTH KoH(py3opa B UeJAX NPeAOTBPAMIECHHS
oTJIOXKeHHH 1amMa. Kanneynosurelbs BBINOJIHEH
IO CXeM¢ LMKIOHA C BOJAHOM ITUICHKO# (THuIa
LIBIT). PekomenayeMblii pexumM paboThl: MAaKCH-
MajbHoe paipexenne 5000 IMa; nepenan nasneHni
3500 IMa; HavanbHas 3aNbLICHHOCTL BO3IYXa O
30 r/m3?; ckopocTb BO3llyXa B ropioBuHe TpyObl
Beutypu 40-70 m/c; pacxoa Boam 0,2-0,6 n/m?
BO3AYXd; JONMYCTHMOE COJACPKAHHE TBEPHOTO Be-
iecTea B nogasaemoit soae 200 mr/m.

B nmknone ¢ BoasHoi mnenkoi IIBIT* Bo3-
AYX TIOAAETCA TAHTEHUMANbHO 4Yepe3 HHKHUM
BXoJHOH maTpyOok M yaajndercs 4epe3 BepXHHI
narpy6ok. CTeHKH LHK/IOHA HeNPEePHIBHO CMAadu-
BAIOTCS BOJOW M3 COMeEJ, Pa3MEIUCHHLIX B €ro
BEpXHeH YacTH 10 OKpYXBOCTH. B moaBogsmiem
naTpybke LMKIOHA WMEETCS CMBIBHOE YCTPOHCTBO
JUIA yNAJIeHHs TbIJIEeBBIX OTJIOXEHHI, obGpa3syio-
mMXcs B naTpyOKe, HAUMHASA OT MECTa ero conps-
WEHHH C KOPIYCOM UHMKJIOHA. YCTPOHCTBO COCTOUT
H3 npsaMoli TpyGbl ¢ CONJIAMH BOKpYI €¢ OCH.
CMbIB OTJIOKCHHH NPOH3IBOAUTCA BPYMHYyIO, Iic-
PHO/IHYECKHM TIPOKPYYHBAHHUEM TPYOHL.

B mxnonax-npomusareansx CHOT wyacte
BO/JBI TIOAdeTcd BO BXoAHOW matpyGok. Ilmam
CTEKaeT 4epe3 CIMBHOE OTBEPCTHE, PACIIONONEeH-
HOE B LCHTPe HWKHEro Koryca. CoOTBeTCTBYlO-
MM BBIGOPOM JHAMeTpa OTBEPCTHA CTOK pery-
nupyeTcs TakuMm o6pa3om, yToBul B KOHYCE TIpO-
MbIBATeNA CKATIHBAJIOCh HEKOTOPOE KOJHYECTBO
BOAbL. OTa BOAA 3AKPYYHBACTCS BO3IYIUHBIM
NOTOKOM H HACTHIAeTCH HA CTEHKH Kopiyca
annapata. Jing CMBIBA HBUIEBBIX OTJIOXKEHMIT cO
creHoK 10 70-80% BOJABI MOMAETCA B BEPXHIOI
YACTH IMKJIOHA.

* Paboune ueprexn pacnpoctpadser [[UTII Toc-
crpos CCCP (TunoBble KOHCTPYKIHH H AETATH 3AaHHIH
u coopyskenuit. Cepusn 4.904-58).
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J. DaekTpHuecKkHe YJIOBHTE/IH
a3p030Jiell MHMHepATIbHBIX Mace.l,
NIacTAHKATOPOB H JAPYIHX
MAaCJISIHICTBIX KHIKOCTEH,

a Tak:Ke CBapOYHBIX a3po3oJiei

OQuHKCTKA BO3/IyXd MPOMCXOJMT B OIHCAHHBIX
B m. 4.2 3nekTpHYeckuXx (uiabTpax, cHab}eHHBIX
MPHCOeAHHUTEILHBIMH KamMepami. B kamepe, pac-
MOJIOKEHHOH Tepe IeKTPo(HILTPOM, YCTAHAB-
JIMBAIOTCA BO3JAyXOpaclpe/leTHTelIbHbIe PellleTKH,
CeTKd JUIA YJIABTMBAHUA BOJIOKHUCTBIX BKJTHOYMEHUHA
KPYIHBIX TIpHMeceii W B ciayyae HanoOHOCTH
TIPOMBLIBHBIE YCTPOHCTBA. D(PheKTHBHOCTD YiaB-
JIMBAHMA 3aBMCUT OT COCTOSHHMA M CBOMCTB a’po-
3oyiel U cocTaBaseT 85-95% npH HOMWHANBHOI
NPOIYCKHOI CIIOCOOHOCTH YCTAHOBOK

B ABYXKACK4/THOM YJIOBHTENE MACIAHOTO Ty-
MaHa KoHCTpyKuuH CanTexHUHNpoekTa (puc. 4.16)
BO3JIyX NPOXOAMT uepe3 ABYXPAINHYK BO3IAyXO-
pacTIpeae/IMTENLHYIO PEILETKY, a 3aTeM Nocieno-
BATEILHO 4Yepe3 JiBa KACKAAa JJIeKTPHYECKOM
OYMCTKM, CKOMIIOHOBAHHBIX M3 sAveek DaD2K2.
Jid ynaBiuBaHHA CBApOYHBIX a3po3oieil, B KOM-
MOHOBKY MOXeT ObITh BK/IIOYEHO aBTOMATH3IHPO-
BAHHOE MPOMBIBHOE YCTPOHCTBO.

E. TkaueBbie nbLIeyJOBHTE]H

Txanesble NBUICYIOBHTEIN (PyKdBHBIE DHIILT-
pb!) anMCHHEOT A1 OYMHCTKH 34nblJICHHBIX Bbi-
6pOCOB OT HEBOIIOKHHCTOH CYXOH mbUIM Beex
TPyNI AMCTiepcHOCTH. OUYHCTKA BO3/IYXa MPOUCXO-
JIMT B pe3yabTare ¢ro GMIbTPAIMH Yepe3 TKaHb,
3ajepxUBaAONYI0 meuib (Tabn. 4.10) *. Oriara-
olascs Hda TKaHM YJIOBJECHHAas IbLIb obpasyer
MONOJHUTE/IbHBIA (QHIBTPYIOMIHHA CIOM.

TIpOMBINIIEHHOCTBIO OCBOEHA ILUMPOKas HO-
MEHKJIaTypa pYKaBHBIX (DMJILTPOB OOIIero M cre-
UMA/lbHOrO HasHaueHus. B Ttabn. 4.11 npuBeneH
nepeueHb PYKaBHBIX (HILTPOB, MO CBOEMY Ha-
3HAYEHHWIO W YCIOBUSM 3KCIIyaTAlMH Haubonee
COOTBETCTBYIOIIAX CUCTEMaM BEHTWIALHH. B
Tabn. 4.11 He yxka3aHur pykaBHbie GUILTDHI, pere-
HEpalisd KOTOPbIX MNPOH3BOAMTCA C HCIIOJb30BA-
HHCM CXKATOTo BO3/yXa.

* Ha npeanpusTusix JerKoi, B TOM 4YHC/IE TEKCTHIIb-
HOH NPOMBILLICHHOCTH NPHMCHAKOT CNeUHanbHBIE KOH-
CTPYKUHH DPYKABHBIX [BLIEYIOBHTENCH s yIaBAHBAHUS
BOJIOKHHCIOH TBUIM M Jjlerkue (uiblpOBaibHbIE TKAHH'
cypoBy1o Gfi3b, CYpoBYIO diaHeNb W ap.

3250
fram1 = [l
I:.
a |l
E
I
al?l a
= _{ 1 =
-
1 il s
A i
Iy |
My
3 b
lL 7800 T
7900 L

»

Puc 4.16. JIByXkacKaHblii JNEKTPHYECKHH  yIOBHTEdb
MacIAHbIX a3po3oned 2PY202

! AByXpAARAA BO3) XOPACHPEACIHTENbHAR pelucika, 2-CBero-
CHTHA/IBHAN apMaTypd, 3 sveiku 1l kackana, 4 - suediku [ xackana,
5 narpyBok ans ciampa y 10BIEHHOTO Macha

D PekTHBHOCTL PYKABHBIX QHILTPOB 34BOJI-
CKOrO W3TrOTOBJICHUS TIPH HOpPMAJbLHOM IKCILTYya-
TAlMH MOMXCET OLEHHBATHCA MO OCTATOYHOM KOH-
UEHTPAUWHA MBI B OYHLIEHHOM BO3JyXe-oT 25
1o 50 Mr/mM® He3aBHCUMO OT HAYAILHOR KOHLEHT-
paunu (kpome nbLteynoBuTeneid AI-BIIIII wu
AL-BITV).

B pyxaBupiXx mnsuieynosurensx 'H-1BEM®
(cM. mpun. IV) 3anmbineHHBIA BO3/MYX NMOAETCA TIO
MOABO/MAINUM KOJJIEKTOPAM B HHXKHIO YacCThb
annaparta, OTKY[a NOCTYynaeT B PYKaBa, H3TOTOB-
JeHHble M3 (QUIBTPOBaNbHBIX TKaHed * Bepxumil
Topell pykaBoB 3ariayied. [lojx BaMsHuem cosja-
BAEMOTO pa3pEKEHHS BO3AYX IPOXOIUT 4epe3
TKaHb pyKkapoB. IIpuM 3TOM MblJb Oca)aaeTcs Ha
HOBCPXHDCTH H B mnopax TKaHH, a O'JH[IICHHBIE
BO3j[yX BbIBOAHTCA H3 MOBUICYIOBHTENA Yeped
OTBOAIINE KOJIIEKTOPBI B ero BepxHei vactu. Ilo

* Bua nmocrtasaseMol TK4HH, KaKk NPaBuUmo, oOIIpe-
NeNSeTcs 3aBOAOM-M3IOTOBMTENEM M YKAlblBAeTCH B
nacnopie
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Taaga 4. Ovucmka 6eHIMUAAYUOHHOZO 8030VXA

Mepe YBCITMMCHMS TOJMIMHBI CJIOA MBUIM CONpPO-
THBJCHHC NbICYI0BUTENeH Bo3pacTaeT. OceBulyro
NbLIb NEPHOAWYECKH YAANAIOT BCTPAXUBAHHEM
PYK4BOB € MOMOINbLIO KYJa4KOBOrO MEXaHU3MA
C OJHOBPEMEHHOI NpOjyBKOH pykaBoB B 00pdr-
HOM HATPaBJIEHHH.

Kopnyc nsineynoBuTesnell pasmescH Ha CCK-
MM, KOTOPbIE NOOYEPENHO C OMOMIBIO KIanaHOB
OTKJIIOMAI0T OT TOABOASNIIAX KOJ/LICKTOPOB H4
Bpems percHepauuy, [lpoayBky oCyLIeCTBISIOT
BO3/yXOM, TIOCTYNAKOUMM 4epe3 KiaNaHbl. aBTO-
MATHYECKH OTKphIBAlOlIMecs NPU 3aKpbiBAHUH
KJ4NaHOB Ha TOABOAALUMX Koimekropax. Ilpo-
JIYBOMHERIA BO3AYX NPOXOJHT 4€PE3 pPEreHepHpY-
EMYH CEKIMIO H YyJaldeTcs uepes OTBOJIHHIHFI
KoJutekrop. Pacxojl mpojyBo4HOTO BO3/AyXa cCOC-
taBaser 90-110 m®/(u-m?)*.

IIpu Bbibope pyKaBHbIX MObUIEYJIOBHTEACH
YUMTHIBAKOT YBelHUCHHe HATpy3kH Ha paGoraro-
[IHE CEKLMH NP BHIKTIOYEHHH OT/EIbHBIX CEKLHIA
Ha perenepannio. Heobxoanmas nutoma/ib puibLT-
pauuu

F=F s+ F,, =(L,+Ly)L,, &11)

e Fo—miomans $nb1paumun B OQIHOBPEMEHHO pabo-
Talowmx cekuvsx, M’ F - mwiomajis TKaHW B pere-
HepupyeMoii cekuu, M7 L, - PacXol 3ambUICHHOrO BO3-
AyXa, MOANCHKAILEro OYMCTKE, € YYeTOM MOJICOCOB B
cueteme u Kopnyce huasTpos (10-30%), m*/u, L, - pac-
X0 UPOIYBOUHOTO BO3NYXa, M’/u; L, —ymelbHas BO3-
aymwHas Harpyska na | M (uabTpoBanbHOE TKaHM,
3aBHCAINAS O KOHUEHTPALUMM M JIMCTICPCHOCTH MblIH,
m? (4 m?) (Tabn. 4.12).

Heobxoaumoe 4Yuclio cekumit |

n=F[F,,

1w Fy niowaas pykaBoB B OIHOM CEKIMM

[Mo.1y 4eHHOE 3HAYEHUE OKPYTJIAIOT B CTOPOHY
yHe HgeHia Ao Gumskaiilliero ueroro 4ucia.

CoupoTHBICHHE PYKABHBIX TLLIEYIOBUTENEH
JAHHOTO THOA 3ABHCHT OT TPHHATOTO pEXHMA
(vacToTe) peredeparmn K odppekTusHocTH. Ocra-
TOYHAR KOHUEHTPAlMs THUIM B OYMIIEHHOM BO3-
ayxe coctapaser 2050 mr/m*® TpM HawaibHOM
koHuenTpauu 5-50 r/m>. K ¢uibTpam Takoro
BHja oTHOCATCA Takke GuabTpm Tuna ®PO.

Pykasssie nbuieynoutesn CMLI-101A Kyi-
Geriesckoro 3asoga «Ctpommaiuua» Tuna PTI
OTJTHYAOTCS OTCYTCTBHEM BCTPAXMBAIOIIMX MEXa-
HU3MOB H BBOJIOM BO3jlyXd B BEPXHIOIO 4acTh

* MeHblune 3HAYCHMA TPHHAMAlOT /18 CHHTETH-
YecKHX (PUIILTPOBANLHBIX TKAKREH.

TABJIMILA 4.12. PEKOMEHAYEMBIE

PEXUMBI PABOTBI PYKABHBIX
MBIJIEVJIOBUTEJIEA® (ITO JAHHBIM

@®.T'. BOHUTA)

Konuenrpa- Tepuon PekoMeniyembie BOZIYLU-
LM TMBLIH, MEKNY  Hble Harpysgn®, m3/(4-m?),
r/m? BCTPAXHBA- [pH Tpynfe auchepe-

HHEM ~, MHH HOCTH (bIJIH
Il u III wuVv
| — . 120-150 70-90
) 10-12 80-100 50-70
10 8-9 60-70 40-50
20 5-7 40-50 30-40

! PexxuM BCTDAXMBAHMA M BE/MYHHLI BO3MYLUHbIX
HATPY30K MOJIEKAT YTOIHEHHIO NS KOHKDETHRIX YC/IO-
BHil 3KCILTyaTanHd GUIBTpOB.

IIpumenste B caydae suibopa GuILTPOB, HMe-
FOLIMX MEXAHM3IM PEryJiHPOBAHHA LMK

3 3uayeHHs BO3MYIIHBIX HATPY3OK NAHBI I8 TIbUIH,
obpasylolieir Ha TKaHW MOPMCTLIA caod. B apyrux
Cay4aux ux caeayer nmouuxate Ha 10%.

!(OpﬂyC'd anr{apaTa Mo NMOoABOJANIMM KOJUICKTO-
pam. Boanyx ¢unbTpyercs yepes pyKasa, BepXHHil
OTKPBITHIA TOpEl KOTOPhIX cOOBIIAETCH ¢ NOJBO-
ASIIMMHA KOJUIEKTOPaMH, a4 HHKHMI ¢ mbLiecbop-
HbIM GyHkepoM. OHHILIEHHBIH BO3IYX TNPH 3aKPhbl-
TOM TPOAYBOYHOM KJIATIaHE OTCACBIBAETCH BEHTH-
JIATOPOM vepe3 OTBOAAIKHA komtexTop. [lpm
percHepalyu NpoJIyBOYHBIN KJI4NdH OTKPbIBAETCH,
napas JOCTYI TIPOJYBOYHOMY BO3AYXY, KOTOPBI
HArHEeTAeTCAd TeM K€ BEHTHIATOPOM W3 TOTOKa
OYHMILIEHHOTO BO3yXd. OJHOBPEMEHHO TEpEKphI-
BAETCH JJOCTYN 3aNbLICHHOro Bosayxa. [lox nasie-
HAEM TPOAYBOYHOIO BO3AyXd pyKaBa aehopmm-
pytorcsi, CJOA MbIIM paspyliaeTcs M cnajaeT B
Oyukep. [Tocne pereHepanuu pykasa BOCCTAHAB-
JIMBAFOT TIEpBOHAYAIbHYIO (hopmy Biaronaps npy-
KHHHOH To/iBecke. B nuuteynosutenax CML mis
o0/leryeHns OTHENIEHHS CJIOH NbLUIM [IPA pereHepa-
1A TIPHMEHHMBbI JIABCAHOBbIC (QHIIbTPOBA/IbHBIE
TK4HH C TIaJKOH (HEBOPCUCTOMH) MOBEPXHOCTHIO.
YacTh THUIA CCHIMAETCA ¢ TKAHH PYKAaBOB CaMo-
NPOM3BOJILHO B TNpouecce GHUALTPALUM, YTO MO3-
BOJISIET YBEIHYHTh NIEPHOI MEXKIY pereHepalHaMK
B 3-5 pa3 mnO CpaBHEHHIO C YKa3aHHBIM B
Tabn. 4.12,

CrenyeT UMeTh B BHAY, YTO TeM Xe 3aBOIOM
seinyckatotes  QuusTpet  CMIL-10A tuna PB
¢ GoJee CJIOKHBIM KOMOHHUPOBAHHBIM cnocobom
pereHepauii, oOpaTHOH MPOJYBKOH B COYETAHUH
CO BCTPAXHBAHMEM DYKABOB, & TAKXKC (HILTPBI
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thna PCI, B KOTOPBIX pereHepalus NPOU3BOIUTCH
METOIOM 06paTHOl, NMPOAYBKH PYKABOB CHATHIM
BO3IYXOM.

[le6exnHCKHNE MalIMHOCTPOHTENIBHBIA 3aBOJ
NPHCTYNHII K BRITYCKY TKAHEBBIX NbLICYJIOBHTENCH
AI-BITIII n AI-BI1V HeGonbLIOl TPOXU3BOAUTENB-
HOCTH, Tpe/iHA3HAYEHHBIX NIf MCHOIB3OBAHHA B
CHCTEMAX MECTHOH BEHTHJIFIIMH HA yYacTKax 3a-
rpy3KH TBUISIAX MaTepuanos B Tapy (AI-BITIII)
H pacrapusanua meinkos (AI-BITV). O6muii Bun
neineynosutens Al-BITIII moxasan ua puc. 4.17.
3anmbineHHBbIH BO3AYX NOCTYMAET B OCAJHTEIBLHYIO
Kamepy, OTKylda MelKas Tblib C BO3AYXOM TOM-
HUMAETCS BBEPX M OCAXIAETCA HA TKAHH KACCET.
VYnanenye 1pUTH TPOH3BOAHTCSA € TOMONIBIO BUG-
paropa, KOTODbIH BKJIIOYAETCH ABTOMATHYECKH
Npd BRIK/IIOYEHHMsX BeHTHiasTopa. OcaxaeHHas
TbUTh. yAAIAETCS BPYYHYIO.

Cnenyer MMeTb B BHIy, 4TO B CllyYae BhINa-
fleHHd BIArd Ha pPyKaBaX OHH 3aMAa3eIBAIOTCA
neUTbEO. B CBA3M ¢ 3THM NpH  NOBBILICHHOMH
BJIAKHOCTH OYHLIAEMOTO BO3/yXa CNICAyeT mpe-
JAyCMaTDHBATE HANEXKHYIO TCIUIOBYIO H3OIALHIO
PYKaBHBIX MBLICYJOBHTENEH BCEX BHIOB MM (Mpu
HEOOXOAMMOCTH) NOJOrPEB NPOAYBOYHOrO BO3/Y-
Xa [0 TeMmnepaTypbl He MeHee weM Ha 10-15°C
BHILUE TOYKH PpOCHl TApOB, COACPXKALIMXCA B
Npo/lyBOYHOM Bo3jyxe. TemnepaTypa ouHmaeMo-
ro BO3yXa MOMKHA OBITh He HMXE CIeAYIOUIMX
BEJTHYHH:

Temneparypa TOYKH po-
col, °C . . .15 35 50 60 70 85
Temneparypa oumaemo-
ro Bosayxa, “C . .25 50 75 90 105 130

K. OnibTpel /I OYHCTKH BO3/YXa,
YAaJafeMOoro oT BAHH
y‘lac*ncon METaﬂJIOHOKpHTIIﬁ

Bo3nyx, yaanseMblid OT BAHH XpOMHPOBaHHS,
COEPXKHT a’pO30JIA JNEKTPOJIHTA B BHIE CMECH

5‘#

803
765 765

A

2450

2290

1/'4 - i
L

Il

980
1067

Puc. 4.17. Tkanesblit nuineynosurens Al-BITII

/- duabTpoBanbHas Kacceta;, 2—kopnyc; 3—BeHTHASTODP: 4 BHO-
piiT&)p; 5- OCaNTENbHAA KaMepa

KHCIOT XpoMoBoH M cepuoil. [ina  oumeTkH
BO3/yxa mepel ero BeOpocom B aTtmochepy
HHUHOT A3oM npeaiokeHbl BOJOKHACTBIE (HHJIb-
Tpei PBI-T B Buae xacceT ¢ (UABTPYIOIUM
HeTKaHbIM MaTepHasioM. PuneTp paboTaer B
pEKMME HAKOIJICHHS YJIOBJICHHOIO TIPOJYKT4 B
(PHIBLTPYIOLIEM MaTEpPHAJE € YaCTHYHBIM CTOKOM
KUAKOCTH. [IpH MOCTHXCHHH Tepenaja QaBlICHHS
g 500 [Ta ¢uneTp OPOMBIBAKT € TOMOIULIO
nepeHocHoil GopcyHKH, BBOJIMMOI B KaMepy Yepes
NMPOMBIBOYHBIH TTHOK.

MO «I'a3004HCTKa» H3rOTOBAAET (DHILTPBI
MATH TUIIOPA3MEPOBR HaA Hpoﬂ.'jBO,IlHTEJlI:HOCTb oT
5 no 80 Thic. M7 /u.



I'masa 5
PACYET ADPALIMU MPOMBINLJIEHHBIX 3/IAHUN

5.1. OBUIME ITOJOXKEHUA

Adpanedl 31aHMH HA3BIBAKOT OPraHU30BaH-
HYIO DETyJIHPYEMYH0 €CTECTBEHHYK) BEHTHISALMIO,
KOTOpas OCYLIECTBJIAETCA TOA JIEHCTBHEM anpo-
CTATHYECKOrO W BETPOBOro IABJICHHH. ASpallHio
TIPHMEHAKOT B MeXaX CO 3HAYMTENbHBIMH TEMIO-
BbIJACTICHHAMH, €CJIH KOHHBHTP&[IHH NBIJIH | BpEI-
HBIX ra30B B NPUTOYHOM BO3JyXe HE NMpPEBBIIACT
30% mpeaensHo XonycTUMoii B padoucit 3owHe.
Ajpalyio HE NPAMEHAT, KOraa IO YCIOBHAM
TEXHOJIOTHH TIpOHM3BOJICTBA TpebyeTcs Tpensapu-
TeibHas 00paloTKa TMPHTOYHOrO BO3AYXA WM
KOrja TPHTOK HAPYKHOTO BO3/yXa BbI3BIBAET
obpa3oBaHne TyMmaHa JH00 KOHAEHCATA.

Hnsi TpUTOKa HapyXHOTO BO3/yXa B TCTIIIbIM
NepHoOa rofd YCTPAMBAOT ITPOEMbl B HAPYXKHBIX
CTeHax, pachoJjiarasi HW3 IPOeMOB Ha BLICOTE
0,3-1,8 M OT noJaa; MPHTOYHBIE TIPOEMBI MOXHO
pa3sMeLlaTh B fBa Apyca ¥ Gonee B MPOAOILHEIX
CTEHAX 3/AHUA, KOTOPBIE 0JIKHBL OBITh cBOGOIHBI
OT npHcTpoek. B xauecTBe NPUTOYHBIX MPOEMOB
HCTIONB3YKOT TAKXKE BOPOTA, Pa3/JABHKHbIE CTEHBI
H TIPOEMBI B TOJY IOMELICHHA (C TIPOTIYCKOM
HAPYXKHOMO BO3IyXd 4epe3 MOABaJbl, BEHTHJIAIH-
OHHBIE JTaXH HIH TIO CTEHMATBHLIM KaHAaJAaM).
IMpoembl 18 TNPHTOKA HAPYXKHOrO BO3JyXa B
TIEPEXOAHBIA H XOJIOJHKIA NEPHOB rojga ycTpau-
BAKOT B HAPYKHBIX CTEHAX, PACTOJATas HHU3 IIpO-
eMOB B II€XdX BBLICOTOH MEHee 6 M Ha BBICOTC HE
MeHee 3 M OT nona (OpH 3ToM npoeMul obopy-
NYHOT KO3BIDBKAMH HMIH JPYTMMH KOHCTPYKTHB-
HBIMU DJIEMEHTAMMH, OTKJIOHAIOIIMMH TIPHTOYHBIH
BO3/yX NOA VIJIOM BBEPX), 4 B 1€XaX BBICOTOMH
Gonee 6 M HA BLICOTE HE MeHee 4 M OT TIOJA.

CxeMbl H XapaKTepHCTHKH IPHTOYHBIX adpa-
IHOHHBIX TIPOEMOB TpEJCTaBIeHb! B Tadn. 5.1.

Hdna mpuTOKa HAPYKHOrO BO3/yXad B MHOrO-
TIPOJIETHRIX 11€XaX MOCYT YCTDAMBATLCA TPOCMbI
B HAPYXKHBIX CTCHAX H (POHAPH B «XOJOMHBIX»
npoJieTax, KOTOpbIe JOJIKHBI YepedoBATECA C «I'o-
PAYUMI), TIPHYEM «XOJIOIHbIE» MPOJIETH OTICIA-
FOT OT «rOPSA4YHX» CITYIEHHBIMH CBEpXY Tepero-
POJIKAMH, HE TOXOJALIMMH 0 Mosua Ha 2-4 m.

ADpanus ¢ HCTIOIB30BAHHEM TIPHTOYHBIX (o-
HapeH He KejaTeJlbHa M MOXKET MNPHHHMATBCA
TOJILKO KaK BBIHYKICHHOE DPCIICHHE,

Hna ynajienHs BO3Ayxa H3 adspHPYEMbIX TO-
MEIUEHHH TIPUMEHAIOTCA HE3a/lyBAeMble alpalli-
OHHbIC (OHAPH M IIAXTHI, CBETOADPAUMOHHbIE
donapu, mednexTophbl, a’IPANHOHHBIE NPOEMBI
B cTeHaX. XdpaKTepHCTHKH adPATMOHHBIX yCTpO#-
CTB I YNAJICHHS BO3JIyXd TNPE/ACTABJICHR B
Tabn. 5.2.

AbdpanHoHHbIE WIH CBETOAIPAIMOHHbIE (OHA-
PH TIPHMEHAIOTCH IPH PABHOMEPHOM PpacloJio-
KEHHUM WCTOYHMKOB TCIUIOBBIAC/ICHUH B IaHe
nomMeineHus. Paccrosuye [, M, MeXIy HEHTpaMH
HCTOYHHMKOB [IOJKHO YIOBJICTBOPAThL YCJIOBHMIO
[ < 1,1(H +b) (rne H-BBICOTA MOMECIICHHSA, M;
b~ pa3Mep HCTOYHHKA B IUTAHE BAONL (oHaps, M).
ITpu HepaBHOMEPHOM PACTIOJIOKECHHH HCTOYHHKOB
MCTIONB3YHOTCA AIPAIMOHHBIE LIAXTHI.

Berpozaummrtabie nanenu y I1-o06pa3sussix do-
Hapeld MOXHO He YCTPaHBaTh, €CJIH a’PHPyeMoe
30aHAe 3aINMIIEHO ¢ HABETPeHHOH cTopousl Gonee
BRICOKMM 3JIAHHEM, TIPHYEM DACCTOSIHHE MEKIY
3/laHMAMH  He TpeBbIlIAET MATH BBICOT GoJlee
BBICOKOTO 3IdHMs, WIH €C/IM CTBODKM Ha BHELIHEH
CTOpPOHE KpaliHero (OHAPA 3aKPBITHL, @ PACCTONA-
HHE MEXKIYy OCAMH OJIMHAKOBBIX ¢ HUM (oHapeil He
NPEBBIIAET NATH BHICOT (oHAPS.

CTBOPKH 47pallMOHHBIX TIPOEMOB IOJIKHBL
ObITh 0BOPYIOBAHBI MEXAHU3MAMM JJIS OTKPBI-
BaHHSA H 3aKpbIBaHMA. MeXaHH3Mbl OTKDLIBAHHSA
TIPEIyCMaTPHBAIOTCA CTPOHTEIBHOH HacThIO IpPO-
eKTa.

C 1enblo NOBBILEHHA 3QdEKTHBHOCTH a3pa-
IIHH CIeAyeT HanboNee TENIOHATIPSKEHHBIE yIacT-
KH I[EXOB pACMOJAraTh B KpailHUX NpOJETaX, IIPH
MHOT'OPA/IHOM PACHOI0KEHHH HCTOYHHKOB TEILITOo-
BBIZIEJICHHI NPELycMATPUBATL pa3pbiBbl, obecne-
YHBAIOINME TIOCTYTJIEHHE BO3JyXa B MPOXOJbI
MexX/y HCTOYHMKAaMH, a padoude mecTa pa3me-
ATk CO CTOPOHBI MPUTOYHBIX IIPOEMOB.

Mertoael pacuera a5palyd yYHTBIBAKT TeM-
nepaTypHOE pPACCIOEHHME BO3JyXa TIO BbICOTE,
UMeIoLeecst 4 ajpupyeMeix smanHsax. Harpersiit
Y HCTOYHHKOB TEIUIOBBIJIC/ICHHI BO3/TyX NOJTHHMA-
ercsl K MepeKpbITHIO M HacTh €ro yaajsercs 4gepes
npoeMbl GoOHAPA, a YACTH CKATIJIMBACTCA B BEPXHEil
30He NOMEIICHHA, 00pa3ys «TeNI0BYIO NOAYLIKY».
HukHsg rpanMna TemIoBoil NMOMYIIKM, Ha3biBa-
e€Mas TEMMEPATYDHBLIM TEPEKPBITHEM, YCJIOBHO
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TABJIHUUA 51. KOOOOHUUUEHT { MECTHOI'O COIIPOTUBJIEHUSA [TPUTOYHBLIX [TPOEMOB

Cxema CTBOPKH Crpopka h/b 3navenue { npu yrie OTKPLIBAHUA CTBOPKH «,
rpan, OTCHHTLIBAEMOM OT [LJIOCKOCTH CTEHbI
15 30 45 60 90
OnuHapHas BEpXHENOJBECHas 0 30,8 9,2 5.2 3.5 2,6
% 0,5 20,6 6,9 4 3,2 2,6
wls X 1 16 57 3.3 3;1 2,6
: % OpuuapHas cpenHenoapecias 0 59 13,6 6.6 3,2 2,7
L 0,5 - — — — —
::‘ i = 1 453 11,1 5,2 3.2 2,4
[JBoiinag (o0e cTBopkH Bepxue- 0 — — — — —
° TIOJIBECHBIE) 0,5 30.8 9,8 32 35 2.4
| o5 * 1 14,8 4.9 38 3 2,4

AspallMOHHEIE BOpOTa

TABJIHUUA 52 XAPAKTEPUCTMKH ADPALMOHHBIX YCTPOHUCTB ISl YIATIEHUST BO3AYXA

YerpoiicTso Pasmepsl, M Vron ~ Kosbduonent Opianusauus-
OTKpbIBA- MECTHOTO pa3paboryuk
WMpUHa  BbicoTa  HHA, Tpal cOMpOTHBIE-
rOPJIOBAHBE  CTBOPKH HMa §
[MT-o6pa3ublii  adparMoHHBIA  doHapb 6 I -1
CO CTBOPKAMH Had BEPTHKAIBHOH OCH 12 2.5 3:35 90 4
H BETPO3AMIHTHEIMH MaHEe MU
LHHHUHIICK, cepus
To ke, Ge3 BeTPO3AIUTHBIX NaHene 6 1,5 1.464-3-19
12 2,5; 3; 3,5 90 2,5
[M-obpa3ublid cBeTOA’pallHOHHEIH do- 6; 12 1,72 35 11,5
HAPb C BEPXHENMOIBECHLIMH CTBOPKa- 55 7,1
MH H BETPO3ANIMTHBIMH ITAHEIAMHI 70 5,9
HHHUUIICK, cepus
To xe, Ge3 BeTpo3aMIMTHBIX Nameneid 6, 12 1,74 35 8.9 1.464-11/82
55 5,9
70 3,8
V-00pasuelii aspanMonnslii dhoHaps 1,5 1,65*% Huenponer poBCKHii
3 33 — 53 I[ICK
6 6,6
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MTpodosxncenue maba 52

VerpoicTBo Pasmepsl, M Yron  Koapdunnent Opranusauds-
OTKPLIBA- MECTHOIO paspaboTyuk
WwHpHHA  BhicoTa  HHA, TPAl  CONPOTHBIE-
TOP/I0BHHBI  CTBOPKH HHA {
Hedurextop LIATH kpyrmstii 02—} — —— 0,64** 1IHWUHnpom3zauuii,
cepus 1.494-32
Ilaxra aspansonHas, npaMoyroasuas 3 x 4,8 3; 4%
Ix76 3, 4 — 284>
6 x76 36
CKB BHHUHOT
To %e, Kpyrias 4 9; 12* BLCIIC, TGunucu
4.8 9; 12 — 1.6**
5,85 9; 12 .

* BricoTa ycTpoiicTBa

** Jpauenne K0P PUUHEHTa OTHECEHO K CKOPOCTH BO3AYXa B rOPJIOBHMHE

paszensieT NOMEILEHHE HA JIBE 30HBL HHXKHIOK
C TeMrepaTypoi, pABHOH TeMnepaType BO3ayxa
B paboucii 30HE, M BEPXHIOK C TEMIMEPATYPOH,
PABHOIL TeMIlEpaType YAaJaseMoro BO3JyXa

3HaHHE BBICOTHI PACHOJMKEHUA TEMIEPATyp-
HOTO NEPEKpPHLITUA MO3BOSET PACCHUTaTh aspa-
LHIO ¢ YYeTOM NCHCTBUTEIbHBIX 3HAYCHUH TemIie-
paTyp BoO3jJlyXa B KakI0# 30HE.

5.2. OTHOIPOJIETHBIE 3JAHUS

Ipu pacuete a’palMH OJHONPOJIETHBIX 371a-
Huii (puc. 5.1) ompenensetca HeoOXoawmas mio-
IWAb @IpAIMOHHBIX TIPOEMOB 151 0OecrneueHHA
3aJ4HHOM TeMIepaTyphl Bo3ayxa B paboueii 3ome.
AJpalio PACCUMTRIBAIOT A7 HebI1aronpuaTHOro
pexuma paboThl, COOTBETCTBYHOLIETO OTCYTCTBHIO
BETpA.

Pacyer nasm vemnoro unepwoaa roaa. [las
pacdeTa [0MKHBI ObITh HM3BECTHBI CJICAYHOIIHE
JIaHHbIe: a) pacueTHaA JIETHAA TEMIIEPATypd Ha-
PYXHOT'O BO31yXa JUIA TIPOEKTHPOBAHUA BEHTHIIA-
mwan t,, °C (CHull 2.04.05-86, pacueTHble mapa-
MeTpel A); 6) AonycTUMas pasHOCTh TEMIEPATYP
BO3/yxa B pabouelt 30HE W HAPYXKHOrO BO3/AyXd
At,,, rpaj; B) BBICOT4 PACTIOJIOKEHHA IEHTPOB
NPHTOYHbBIX AIPANHOHHBLIX NPOEMOB OT noJjia Z,,
M; T) TO %€, BBITSIKHBIX IpoeMOB Z,, M; J) To-
JHOCHOE paccTosHHe HCTOYHHKOB TerjoBbIaele-
Hud Z, M (cM. fanee m. 5.8); €) rurowane moJa
ajpupyeMoro momemienus F,, M?% k) 4ucio
OCHOBHBLIX UCTOYHHMKOB TeloBbIAeneHNit n; 3) ob6-

liee KOJHYECTBO TEIUTOTHI, BHLIENANOLICHCS B
nomMeuieH|d Q, ., KBT; H) MoTepH TEMIOTHI 4Yepe3
HApYXHbIE OrpaxJeHus mnomeuieHna Q, ., kBT,
K) KOJTHYECTBO KOHBEKTMBHOH TeNJIOTHI, BbLICIIA-
Houleiics B MOMEIIEHHH OT OCHOBHBIX HCTOYHMKOB
Q.. kBT (3pauenue Q, NpUHUMAIOT MO TEXHOJIOTH-
YECKHM JaHHBIM, 4 IPH HX OTCYTCTBHH OTpe/ess-
0T B COOTBETCTBHH ¢ M. 5.8); JI) KOJIWYECTBO
JYYMCTOH TENJIOTBI OT OCHOBHHIX HMCTOYHMKOB,
HanpasieHHOH B pabovyio 30HY NOMELICHHS,
Q... XBT (ompenmensercs B COOTBETCTBHH €
. 5.8). Pacuer BemyT B clremyiouieM TOpSIKE.

1. Temneparypa Bo3ayxa B paboueif 3one

nomMernenns, “C:
t,= r“+At“.

(5.1)

2. KoanvecTBo H30BITOYHOH TEMJIOTHI, BbIje-
JfroIeics B MOMeIHeHd, KBT:

o e T’ (52)
3. YcinoBHOE KOJHYECTBO TEILIOTHI, KBT:
Qs =0, F Az . (5.3)

rie o, — K03QHHUMERT JYMHCTOR TEMICOTAAYM OT KPOB/IH
HA 10J1, NpHHAMaeMbIid pasneiM 5.8 1073 kB1/ (M* - °C)

4. Koshduument m, y4daThIBAIOUIMIA 10110

M30BITOYHBIX  TENJIOBBIAENCHHI, MOCTYNAOMIMX
B pabouyro 30my:
== an] - erm s \/(Qupa e chn)z +_'Q_yi.!.
ZQmB 2Qmﬁ Quaﬁ
(5.4)

3aBUCHMOCTH, TIOCTPOEHHBIE TIO (dopMyJe
(5.4), npeacraBneHb Ha puc. 5.2
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Z;

Puc. 51. Cxema aspauuu ogHONPONETHOTO 31aHUA
! m 2 Bomepa npoemMoB
m
10
0,8 -
L~ %
0,6 03 7
|u\;3§/
[Qye! "] 7
] {]}?—
04 013
a4
ve
L] U‘B*%
6.2 1y
0
0 82 04 06 Qips/Quss

5. Maccossiil pacxoj Bo3ayxa, HEOOX0AMMO-
ro ana ofecnieueHMs 3aJaHHOH TEMIEPATYpHI
Bo3/lyxa B paboueil 30He, nomelneHus, Kr/c:

mQ,.q
G=T", (5.5)
¢y rp,
rAe c,—yAelbHAas TEIUIOEMKOCTH BO3AyXa, paBHas

1 kx/ (xr - °C).
6. Temneparypa ynanseMoro Bosayxa, “C:

Qu—,ﬁ
L=t +—. 5.6
ot e G G6)

p

7. Bbicota pacnoJIoKEHHS TeMNEPaTypHOTO
NEPEKPLITUA  (BBICOTA  PACTIOJIOKEHHS  HMXKHEH

] Qy,xBm

n, wm

L 705

- L J0—
5.703_. 1 40 .
- 150 40
3 +60
10’—_]

Puc. 5.3. Homorpamma 114 OnpeneneHus BoICO1 kI PdCl‘lO-

JIOXKEHHA TEMNEPATYPHOTO NEPeKpuITH Z (npu ¢,

1 klk/(kr-"C); Tpy =298 K; p,, = 1,18 KF/‘M ). I{moq
G=100kr/c; Q,=1000 kBT, n=10; Z+ Z, =76 m

Pue. 5.2. K onpeaenenuio koadduuuenta m [npu o, =
- =5,8-107% kBr/(m*-°C)]

rPAHMIBI TETJIOBOM NOJYIIKH) OT NOJA ToMeliie-
HHSA, M:

3

= 264( "T’” ¢

Prs 10,

roe T, ,—temnepatypa BO3dyxa B pabouedi 3ome, K,

g—yckopenue cBoGoxnoro nagenus, pasuoe 9,81 m/c?;
Py, IUIOTHOCTE BO3AYXa B pabouei 30He, Kr/M®.

1/5
) —Zn ()

Homorpamma, nocrpoesnas 1o  Qopmylie
(5.7), npencrasnena Ha puc. 5.3.

Ecnn BeICOTA pACTIONONXEHWS TEMIEPATYpPHO-
ro nepekpeiTis Z okaxercs Gosiblue Z,, B Aalb-
HEHIMX pacdeTax cielyeT NpHHEMATh Z = Z,..

2. Pa3sHOCTh [ABICHHMIi, BBI3BIBAIOLIAS TNEpe-
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MEIL[CHHE a’:pauuomioro BO3ayXa qepe's l‘IpHTO'-l-
HbIE€ H BBITAXHBIC IIPOEMEI, IMa:
Ap=g(Z—Z)(p,—~ Pp,) +
(5.8)
+9(Z, — 2)(p, — Py)s

rae p, M p,—IWIOTHOCTH COOTBETCTBEHHO HAPYKHOTO
H ylamaemoro Bo3ayxa, Kr/M>, ompeneisemas no op-
myie

p=353T (5.9)

ECHH wonans TpHTOYHBIX HPOEMOB HE
3a/aHa, PACYET Jajiee BeAYT CleAyrmuM odpa-
30M.

9 TIloTepn [aBieHHA Ha TPOXOJ BO3ayXa
depe3 NPHUTOMHBIE NpoeMbl, [la:

Ap, = B Ap,

roe f—nons pasHOCTH MABIEHHH, pacxogyeMas Ha mpo-
XOa BO3IYXa 4epe3 NMPUTOYHBIE NMPOECMEL

(510)

[Mnomaae NPUTOYHBIX TNPOEMOB JIOJIKHA
6uITE 10 BO3MOXHOCTH Ooasieif, uto obecnieuuT
OTHOCHTEIIbHO HEBBICOKYHO CKOPOCTb MOCTYNICHHSA
BO3/IlyXa B IleX M YCTOHYMBOCTH BOCXO/ISIIMX
KOHBEKTHBHBIX MOTOKOB. C 3TOH I€Ibl0 peKoMeH-
ayercs npuauMath f=0,1 — 0,4,

10. Inomank NTpUTOYHLIX IIPOEMOB B CTEHAX,
Mm%

Fy=G//2p, AP, /51, (5.11)

rie {, - ko3hpHuHEeHT MECTHOTO CONPOTHBIEHHS NIPUTOY-
HBIX mpoemos (Taba 5 1).

Ecnu  nyomajfs NPHTOYHBIX NpoemMoB  Fj
3aJ4aHa, cmpenensu(n CACeOYOIUE napaMeETpul

11. IMoTepu faBneHHs Ha TPOXOX BO3ayXa
qepes NPHTO4HBIE TIpoeMel, [la:

G.(G)z
Apgi =l —-] .
1= 2, \F,

12. TMoTepu maBneHHs Ha TPOXOO BO3AYXd
uepe3 npoemsl onaps, INa:

(5.12)

Ap, = Ap — Ap,. (5.13)
13. Mromans npoemMos Gowaps, M
F» = G/\/2p,Ap,[C,, (5.14)

rae §, koxbduument MecThoro conporusnenns donaps
(ecM Ttaba 52).

Ecnu mnomans npoemo doHapa 3agaHa,
MOTEPH JABNCHUA HA NMPOXOJ BO3JyXa Uepes HEro
onpenensoT 1o Gopmyne (5.12) ¢ 3amenoil {; Ha
L, p, Ba p, u F| na F,; noTepu namiienus Ha
NPOXOJ BO3AyXa 4€pe3 NPHTOYHbIC TPOEMbI—IIO

dopmyne (5.13), a wiowaab TPHUTOYHBIX Tpoe-
MoB -TI0 hopmyne (5.11),

IMpumep 5.1. PaccuurtaTe a’panuio omHONPO-
nerHoro nexa (cM. puc. 5.1) aa remioro nepuoaa
rojia, T.€. ONPEIeNHTh TUIOLIATH dIPAIHOHHBIX
npoemos F, u F,. Mcxoaneie nannste: ¢, = 20 °C;
Atp, =5C; Z,=15m; Z, =183 Z, =275 ™m;
Fo, = 6500 m% n=41; Q,,= 11000 xBt, @, , =
= 1000 xBt; @, = 3500 xB7; @, ,, = 3200 xBT.

Pewenue. OnpenenseM cleaywouIMe mnapa-
METPBbI:

TEMIEpaTypy Bo3fyxa B pabodueit 30He To-
metenns no dopmylte (5.1) ¢, =20+ 5=25°C;

KoJM4ecTBO HM30bITOuHOH TermioTwl mo dop-
Myne (5.2) @, = 11000 — 1000 = 10000 xBr,

YCJIIOBHOE KOJIMYECTBO TEIUIOTHI 1O (opmyJie
(5.3) Oy, = 5,8-1072-6500-5 = 188 kBr;

kodddunuent m no dopmyse (54) uam mo
puc. 5.2

3200 — 188
2-10000

\/(3200 - 188)Z N
* 210000
MAacCOBbIH pacxof Bo3dyxa no dopmyne (5.5)
G =0,355-10000/(1-5) = 710 kr/c;
TeMNepaTypy YAAJIAeMOro Bo3jlyxa mo ¢op-
mysie (5.6) ¢, =20 + 10000/(1-710) = 34,1°C;
BBICOTY PAacCMOJIOKECHHA TEMMEPATYPHOTO Ie-
pekpbiTHs N0 Gopmyne (5.7) wmm no puc. 5.3

1273+ 2
=2 [—(2 + &l x
9,811,182

188
10 000

=0,355;

710°

1/5
B T
* 412-3500] M

Pa3sHOCTh OaBJjieHHH Mo dopmyre (5.8) [3Ha-
4eHUuA p, ¥ P, BbIYHCIIEHBI 110 opmyrne (5.9)]
Ap=981(85—15)(1,2—1,18)+981(18 —
—8,5)(1,2 — 1,15) = 6 IMa;

MOTEPH NABJICHAS B MPHTOYHBIX TIPOEMAX IO
dopmyne (5.10)
Ap, =0,2-6 = 1,2 Ila;

npymnmaem HpHTO‘]Hb[e BepreﬂOﬂBeCHh}E CTBOp-
KM C YrJIOM OTKDBIBAHMA a = 60°, pazmeliaemble
no Beeld JUTHHe IeXa, 3HaweHwe (, =35 (mo
Tabn. 5.1);

IUIOMIAIb TIPHTOYHBIX MPOEMOB B CTEHAX N0

dopmyne  (5.11) F, =710/,/2-1,2-1,2/3,5=

= 783 Mm%
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TMOTEpH J4BJICHHA B TipoeMax QoHaps 1o
dopmyne (5.13)
Ap, =6 — 12 =48Tla;

npuHUMaeMm BbITAXHOH [T-00pasubii douape c
BETPO3AIMTHEIMA TIAHENAMHM H YTJOM OTKpBIBa-
HHA CcTBOpOK « = 70° 3mavenHc (, =58 (no
Ttabn. 5.2);

oAb TpoeMoB (poraps mno Qopmyne
(5.14) F, = 710/,/2-1,15-4,8/5,8 = 515 m%.

Pacuer nas nepexoamoro nepuoaa roaa. Tem-
nepatypa Bo3ayxa B paloueii 30He onpenensercs
no t1abxn. 1.1. PazHocTe TeMmIlepaTyp BO3IyXa
B pabouyeii 30He M HAPYXKHOTO BO3yXa HAXOMMTCA
u3 dopmynsr (5.1). B ocTanbHOM pacuer BeleTcs
no Tem xe (opMynam, 4TO M IS TEIUIOrO
nepUo/a.

IMpu pacuere TpebGyeMoil CTENeHH OTKPHIBA-
HMA (DOHApS B NMEPEXOHBIA NMEPHOA rofa 3amaya
MOXET CBECTHCh K ONPENICNICHHIO YIJIOB OTKpPbIBA-
HUA cTBOPOK. B 9ToM ciyuae Bbrucasior ko3bgu-
UMEHT HEOOXOAMMOTO MECTHOrO CONPOTHBIIEHHA

poeMoB (oHApA:

52 = 2py Ap, (lefG)zy (5.15)

rae F,-miomaas npoeMos (oHAps B TEMUIbIA Nepuon
roma, M2

Mo 3navennto koahdunuenta {, ¢ noMouhio
tabn. 5.2 onpeaendroT HeobXoauMMbId yron ot-
KPBIBAHHA CTBOPOK.

A')paum{) 14 XOJOAHOro HEpHO}l‘d roga He
PACCYMTHIBAIOT. ADDAIHOHHBIE TIPOEMBI, OTKDbI-
BAEMBbIE B ITOT NEPUOJI, PACTOJIOKCHBI HA TEX XKe
YPOBHSIX, 4TO M OTKpbIBAeMble B TIEPEXOJHBIN
NEPUOJI, 4 UX TUIOLIAIH ONPEAeNSIOTCA YCIOBHAMM
IKCILTYATAITHH.

IMpumep 5.2. PaccunraTth a’panuo OgHONPO-
netHoro mnexa (cm. pHe. 5.1) ans mepexoanoro
nepuoaa roja, ecaM Iiouiaas npoemos IT1-o6pas-
Horo (pomaps cocramusier 515 Mm% £, = 11,5 nipn
o = 35° (cm. Tabn. 5.1). Hcxonubie manHbIe: f, =

=10°C; 1,,=17°C; Z, = 4,5 m; @, , = 2000 kBr;
OCTaJIbHBIE HCXOJHbIE JAHHBIE T€ XKe, H4TO H
B npumepe 5.1.

Pewenye. OnipefieisemM napaMeTphl:

pa3sHOCTh TemmepaTtyp Bo3ayxa B pabouci
30HE M HApPYXKHOro BO3Ayxa 3 (opmynsr (5.1)
Ar,,=17-10=7°C;

KOJIMMECTBO M30bITO4HOM TeroTsl mo op-
Mmyae (5.2) Q.. = 11000 — 2000 = 9000 kBT;

YCIIOBHOE KOJMYECTBO TEIIOTHI MO GopMyie
(5.3) Q,c, = 5.8-1072-65007 = 284 kBT;

kooppunment m = 0,40 no puc. 5.2 fipu
Qps/ Qg = 3200/9000 = 0355 1t 0,.,/Qpos =
= 264/9000 = 0,029;

MACCOBBI pacxoj Bo3ayxa no gopmyne (5.5)
G =0,4-9000/(1-7) = 514 kr/c;

TeMIlepaTypy yiaalsemoro Bo3ayxa mo ¢op-
Mmyne (5.6) t, = 10 + 9000/ (1-514) = 27,5°C;

BBICOTY PaclOJIOKEHHA TeMIepaTypHoro me-
peKpbITHA TIo pHC. 3.3 Z=(Z+ Z ) —Z, =9 —
—2,65=06,35wm;

8) pasHocte jaBnenwii no dopmyrne (5.8)
Ap =9,81(6,35 — 4,5)(1,247 — 1,217) + 9,81 x
x (18 — 6,35)(1,247 — 1,175) = 8.8 Ila;

NOTepH JABJCHHA B TpoeMax (oHaps no
dhopMmyJie, AHANIOrHYHOU Bbipaxenuto (5.12),

11,5 (514 2

") —49 [a:
21175 515) s

Ap, =

* NOTEpH AABJICHMA B TIPUTOYHBIX TTPOEMAX M3
dopmyssr (5.13) Ap, = 8,8 — 4,9 = 3,9 [la.

IIpHHMMaEeM NPHTOYHBIE BEPXHENO/ABECHEIE
CTBOPKH € YI/IOM OTKpbiBaHHA a = 60°, pasmemna-
eMblC TI0 BCEH JUIMHE 1iexa; 3HadeHue G, = 3,5 (no
Tabn. 5.1);

TUIOMIAb TPHTOYHBIX TIPOEMOB B cTeHax F,
no ¢opmyne (5.11)

F,=514/./2-1,247-3,9/3,5 = 308 Mm%,
5.3. JBYXITPOJIETHBIE 3IAHUA

JAna xaxnmoro Tponeta B OTHENBHOCTH
(puc. 5.4) momxub OBITH M3BECTHBI TE XKE HCXOI-
Hble JAHHBIE, YTO W NIPH pacyeTe OTHONPOIETHbIX
3nandid. Ecnu TennoBsinesienns 8 060X TIpoJieTax
NPUGIM3NTENBHO OJMHAKOBBI, AJPAIHIO JUIS KaX-
JIOTO TMpOJIETd PACCYMTHIBAIOT KaK 74 OMHONPO-
netHOro 37anusA. TIpH pasTHYHK TETLTOBBIIECHHH B

\\"‘Qru‘ Qrﬂf‘ﬁ’

N

Zn1
ZJIJ u

Puc. 5.4, Cxema aspauuy ABYXOPOJIETHOTO 3JaHHA

I n IT HoMepa nposeToB; /-5 -noMepa 11poemMos
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npoJeTax, npessimnatomeM 30%, B Gosee ropaunit
MPOMNET BO3AYX MOCTYIAET C IBYX CTOPOH — CHApYy-
KM M W3 CMEXHOro mnponera, B sToM cnyuae
Pa3sHOCTH TEMIEPATYp BO3lyxa B paboueil 3oHe
6oJiee XOJIOHOTO NTPOJIETA H HAPYKHOro BO3JyXa
nomkHa ObiTe Ha 1-3°C HMXE DONMYCTHMOM.
[M1owans mpoema Mexay npojeTamu Fg, M2,
AomkHa ObITH M3BECTHA, NPHYEM MACCOBbIR pac-
X0/ TepeMellaeMOoro BO3JyXa HOJKEH ObITh He
MeHbIlle MACCOBOrO PACX0/a HAPYKHOTO BO3TYX4,
nocTynarluero B 6onee ropaYMi nponer.

Temneparypa so3nyxa B paboueil 30He, ko-
4ecTBO U3GHLITOYHON TEIIOTHI, YCIOBHOE KOJIM-
4eCTBO TEIIOTHI ¥ K0I(DDHIMERT m onpeneisdoT
A8 KakIOI'O NPOJIeTa B OTAEALHOCTH COOTBETCT-
BeHHo no dopmyiam (5.1)-(5.4). ,Eldnee pacuer
BEJYT B C/EIYHOLIeM MOPsAIKe.

|. Temmepatypa NPHTOYHOIO BO3AYyXa JyIs
nponeta I,

v

=(t, +at,,))/(1 +a), (5.16)

up

ra¢ &- COOTHOIIEHHE MACCOBLIX PacxoAoB BO3AyXd, Me-
peMeraemMor o gepes npoeMel J H 4, KOTOPhIM cienyer
3aapaThes, NPHHMMaA ero B npegesaax 1-1,5:

=G/G,.
2. MaccoBblil pacxoj Bo3yxa, TiepeMeriae-

MOro ¥epe3 KaiIelii M3 A3PalMOHHBIX IPOEMOB,
Kr/c:

(5.17)

L= leusﬁl : (518)
colty = 1)
My Q,on

Gy =G, +Gs=—"7""7; (5.19)

5 4 ° Cp(’p.‘)ll - r!lp)
G,=G,/(1 +a); (5.20)
s =03~ Gy} (5.21)
G,=G, - G;. (5.22)

3. TemnepaTypa yaansemoro Bosayxa, °C:

‘yl = ra + [Qnaﬁl - CpGI (tp.ﬂ -
= 1))/ (c,G2); (5.23)
l'y!l = Inp * Qx)ﬁllf’(chS ) (524)

4. BoicoTa PACTIOJIONKCHHA TCMIICPATYPHOro
NEPCKPLITHA, M

T G3 1/5
7, _264( p_pal ) - Za: (525
Q"pp a1 Hf Q:l
1/5
Z“=2.64(C eTpon_03 ) - Zo: (5.26)
QPp‘sn "llQm

JTY BETHYMHY MOXHO ONPEJAETHTL TaKKe IO
pHc. 5.3.

5. PasHoCTh NABJICHMI, BBLI3BIBAMOIIAA TIEpe-
MellleHHe ajpalMOHHOTO BO3AYXA 4epe3 MPOeMbI,
IMa:

Apy_>=g(Z — Z,)(py — Po) +9(Z, — Z)) x
(5.27)
x (pu = pyl);
Apy_3=Ap,_s_3=9g(Zy— Z,)p, -
(5.28)
= Ppan) + g(Zs— Zy) (P — Pyu)-

6. IMoTepu MaBNEeHMs Ha NPOXONL BO3TyXa
uepe3 Kak /bl adpauMoHHbIA npoeM, Ila:

L = BAp, ., (5.29)
Apy, = Ap, ., — Apy; (5.30)
Cs (Gs)2
Aps = —) (5.31)
? ZPPJI Fs
Apy = Ap,_5_3— Ap, — Aps; (5.32)
Apy = Apy—3 — Aps, (5.33)

roe L~ koahGUuMeHT MECTHOrO CONpOTHBICHHS NIpoeMa
MeXay MponieTamy, NpUHUMaeMblid no tabm. 5.1.

7. Ilnowany mpoemMos A npuroxa F, u F,
H IUTOILATH TIPOEMOB /ISl YIATCHHA adpAIMOHHO-
ro Bo3fyxa F, v F; NIpHHHMAIOTCA COOTBETCTBEH-
HO no (opmysam (5.11) u (5.14).

5.4. TPEXITPOQJIETHBIE 3AHUA
CO CPEJHUM «XOJOAHLIM» [TPOJIETOM

Jdna pacueta  a’parnuu  TPEXMPOJIETHLIX
3MaHHH CO CPEAHHM  «XOJIOJHBIM» MPOJIETOM
(pHc. 5.5) MCXOMHBIMH ABAAIOTCA T€ K [aHHBIE,
YTO M TPH pacueTe OJHO- M JBYXIPOJIETHBIX
31aHRH.

Temnepatypy Bosayxa B paloueit 3o0me, ko-
JIH4eCTBO M30BLITOUHOM TEMIOTHI, YCIOBHOE KOJIM-
4ECTBO TEILTOTHI H KO(PMHIMEHT m OMpeNensioT
cooTBeTcTBEHHO No dopmynam (5.1)-(5.4) or-
aensHo aas nponeros [ u 111, danee onpenenstor
CeMYIOUIAe NTapaMETPhl.

1. MaccoBslii pacxoa BO3Iyxd, Tepemenae-
MOTO 4epe3 Kax/bli M3 aj3palHOHHBIX TPOEMOB,
Kr/c:

m Qn)ﬁl
= ——; 5.34
# C (rp ) ) { )
- _meA (5.35)
p'llll t )

3ajaBafick MACCOBBIM PAacXoIOM BO3MIyXa,
NOCTYNAKLIErO Yepes NpoeMel [ H 5, HAXOJAT:

Ge=G,—G,; (5.36)
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G, =G6,—-0Gs: (5.37)
Gy =Gg + G, (5.38)
2. TemmepaTypa yaansemoro sosayxa, ‘C:
y=1ty+ Qu!ﬁl/(('pcz); (5.39)
tym = ty + Quusm/(€,Gy). (5.40)

3. BricoTa pacnonoxeHus TemIlepaTypHOIO
NEPEKPBITHA, M:

T GS 1/5
Z, —264( 2 el ) —Zg; (5.41)
gPpat 1 Oy
e, Ty om G

1/5
Zy= 2‘64( ) — Z,m:(542)

HPp il ﬂmQ.:m
9Ty Be/MYHHY MOXHO HAalTH Takxe 1o puc. 5.3.
4. Pa3zHOCTb JaBJICHHH, BbI3bIBAROLIAA MEpE-
MEILICHHE aDPAIMOHHOrO BO3JyXad Yepe3 NpPOEMBbI,
Ma:
Ap,_,=Apy_ ¢ 2=9g(Z —Z)(p, —
(5.43)
— Ppo) + g€ — ZHP— P ):

Aps_ o =A8p3_5_4=9(Zy— Zs}(Pu.—
) . (5.44)

= Ppam) + 9(Zs — Zy) (P — Pym)-

5. lotepn paBneHMs Ha NPOXOJA BO3IMyXa
yepe3 Kax/Iblil aspanuoHHbH npoem, [Ta:

Ap, =PAp, _,; (5.45)

Ap;=Ap;, ;- Apy; [(5.46)
t. (G \2

Ape = —’i(—ﬁ) ; 5.47

Pe= sk (5.47)

Aps =Apy o — Aps — Aps; (5.48)
& (GT)‘

Ap,=—|—]) ; 5.49

D7 2p,\F, (5.49)

Aps = Ap; + Ap;; (5-50)

Apy = Aps_y — Aps. (5.51)

6. IMnomwaan npoemos ana npuroka F,, Fjy
1 Fs ¥ IIOWAAH MpOEeMOB A8 YOasCHHS adpa-
HoHHOrO BO3AyXa F, u F, onpenenstorcs cooT-
BeTcTBeHHO 1O Gopmyaam (5.11) u (5.14).

Ecim ¢ nessto yHHQUKAllHH CTPOHTEILHBIX
pelneHmit GOHAPH HAJT BCEMU NPOJIETAMH [I0JIKHbI
OLITh OMMHAKOBBIMHU, T.&. F, = F; = F,, noTtepu
NABJICHAA HA TPOXOA BO3[YyXd ¥epe3 NPOEMbl
donapa Hag npojeroM I naxoaat no dopmyne

Ap,_, — Ap,
1 +(G,/G, )z(gafsz)(Pﬂ/Pu)

3aTem onpeenArOT MOTEPH aBJIeHHUS B aspa-
IHOHHBIX nipoemMax: Ap, u3 hopmyisl (5.46); Apg,

Ap, = . (5.52)

2

o
Gro
G0l

17— ]
[Q T8l

uﬂ,u
G Q

ardﬂ

Puc. 55 Cxema ajpaunu TpexnpoJeTHOro 3[aHuA C Ten-
JIOBBLIC/ICHHAMH B KPAHHHX NpoJeTax

I 111 Homepa nponetoB, /-7 (loMepa 1IPoeMOB

Aps, Ap,, Aps u Ap, cOOTBETCTBEHHO 10 GOpMY-
nam (5.47)—(5.51).

Inomanu npoemos F,, Fy u F;, a Takke F,
BBIYMCJIAIOT COOTBETCTBEHHO TIO opmynam (5.11)
u (5.14).

ITnomans npoema F, nupdHUMaeTcs paBHOH
F5, a Kx02bdHIHEHT MECTHOrO CONPOTHBIICHHS [,
ompejeageTca no popmynae (5.15).

Mo 3navenuo {, onpeaenseTcs yroa OTKphI-
BaHHA CTBOPOK @ (cM. Tabu. 5.2).

IMpumep 5.3. PaccudTaTh ajpanuio Tpexmnpo-
JETHOTO 1eXa CO CPEAHHM «XOJIOMHBIM» TIPOJIETOM
(cM. puc. 5.5) mns Temnoro mepHoaa roga Tak,
qTobbl doHapH Haa BeeMH Tposeramu  ObUTH
OIHHAKOBLIMH.

Hcexoanble ganubIe: g npoieTa 1 HexomHbe
JaHHBIC TE XK€, 4TO B NpHMepe 5.1, uia npojera

I Z,y=35m F =650 Mm% ny=20;
Q,pm = 75600 kBr;  Q, ,py = 500 kBT:  Q,y =
= 3800 xBT; Q. pm = 2650 xBr; Fe=F, =
= 625 Mm%

Pewenue. Temnepatypa 1, ,;, 3na4eHAs Q, o,
Quests My, Gay 1y, Z, M Ap,_, TOACUUTAHBL
B npuMepe S5.1. OnpeaenseM CiemyroIHe Tapa-
MET LI

TeMIepaTypy Bo3dyxa B paboueil 30He npo-
aeta Il no dopmyste (5.1) 7, iy = 20 + 5 = 25°C;

KOJIM4eCTBO H30BLITOUHOM TEINIOTH B NponeTe
Il mo dopmyne (5.2) Q,.5m = 7560 — 500 =
= 7060 xBT;

YCJIOBHOE KOJIHYECTBO TErJIoThi B npoJere (11
no dopmyne (5.3) Quum = 5.8:107°-6500-5 =
= 188 xBr;

koa(puinenT my, no puc. 5.2 npu Q, ./
Qyom = 2650/7060 = 0,38 # @, riu/Qussy = 188/
7060 = 0,027, my; = 0,41;

MACCOBBIH pacxon BO3/yXa, YIAl1SeMOro 4e-
pe3 donaps Han nposietom III, o dpopmyne (5.35)
G, =04-7060/(1-5) = 579 kr/m;
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3aMaBIIMHCh MAcCOBBIM PACXOIOM BO3IyXa,
TMOCTYNAKOUIero B LEX 4epes mpoembl [ H §
(G, =430 kr/c 1 G5 = 300 Kkr/c), HAXOUM MACCO-
BBl PACXO/ BO3myXa, MPOXOJALIETO B LEX uepe3
npoeMbl 6 H 7, COOTBETCTBCHHO MO (hopMyiam
(5.36) m (5.37):
G =710 — 430 = 280 kr/c;
G, =579 — 300 = 279 xr/c;

MACCOBBIH DACXO BO3/yXd, MOCTYNAKOLIErO
B TIEX 4epe3 TMPHTOYHBIA GoHaps 3, mo dopmyie
(5.38) G5 = 280 + 279 = 559 kr/c;

TEMIEPATYPY BO3/yXad, YIAJISeMOro M3 Ipo-
Jera M1, no dpopmyne (5.40) 1y, = 20 + 7060/ (1 x
x 579) = 32,2°C;

BBICOTY PACHOJIOKEHHA TEMIIEpaTypHOTO Ile-
pexpeiThs B nponere Il mo puc. 53 Zy = (2, +
+Zm) ~Zm =126 -35=91m;

Pa3HOCTh JaBJICHAH, BBI3LIBAIOIIYIO TIEpEME-
LICHUE adpallHOHHOTO BO3AyXa 4epe3 nponet [II,
no dopmyie (5.44)

Aps_4 =Ap;_5_,=981(9,1 - 1,5(1,2 - 1,18 +
+ 9,81(18 —9,1)(1,2 —1,16) = 5,86 Ila;

NOTEPH [ABJEHWA B TNIpOEMax Mexay Npo-
neramu no dopmynam (5.47) u (5.49) npu
£ =05 =24 (cM. Tab. 5.1)

2.4 (280

Ape = 8pr =37 18\ 625

2

) =0,2 Ia;
npuaHMaem uia npodetos I u IIT I1-oGpasubie
BBITAXHbIC (DOHAPH C BETPO3AIHTHBIMH TTAHEIAMH
H YrjloM OTKphIBaHMSA CTBOpOK « = 70°; 3Ha4eHHe
g, =58 (em. 1abn. 5.2); ana nposera Il mpuan-
maem [T-00pa3umlii npuroynblii (HoHAPE C yrjoM
OTKpBIBAHMA CTBOpoK « = 70°; 3HayeHHe [, =6
(em. Tabn. 5.2);

MOTEPH [ABJICHHA B npoeMax (QoHaps Hag
nponeroM I no dopmyne (5.52)

_ 6—0.2
T 1+ (579/710)%(6/5,8) (1,15/1,2)

Ap, = 3,6 ITa;

HOTEPH TABJICHUS B AJ2PAIMOHHBIX IpoeMax /,
3, 5 1 4 cooreercTBeHHO o (opmyiam (5.46),
(5.48), (5.50) n (5.51)

Ap, =6 — 3,6 =24 Ila;
Ap; =6-02—3,6=22Tla;
Aps =22+ 0,2 =24 [a;
Ap, = 5,86 — 2,4 = 3,46 [Ta;

MUIONIA/IH a3PallMOHHBEIX HPHTOYHLIX ITPOEMOB
F,, Fy n Fy no dopmyne (5.11)

F,=430//2-12-2,4/3,5 = 335 m?;
Fy=559/./2-1.2-2.2/6 = 596 m?;
Fs=300/./2"12-2,4/35 = 234 m%;

naouaak nmpoemoB doHapa F, no dopmyne
(5.14)

F, =710//2-1,15-3,6/58 = 595 m?%

K0d()QUIMEHT MECTHOTO COTPOTHBICHHA (,
no Qopmyse (5.15) H yron OTKpHIBAHHA CTBOPOK
donaps no tabn. 5.2 L, = 2-1,15-3,46/(579/595)* =
=84 a, = 50°

5.5. TPEXITPOJIETHBIE 3/IAHMA,
B KOTOPBIX BCE MPOJIETHI «OPSIYUE»

Hna pacdera adpaldu TPeXMPOJIETHBIX 34d-
HHMA, B KOTOpBIX BCE MPOJIETH «rOPAYACH
(puc. 5.6), HCXOAHBIMH SBJIAIOTCA TE XK€ JIAHHBIE,
49TO W TIpH pacyeTe OAHO- MJIH BYXIPOJIETHBIX
3IOAHHI.

Temneparypy Bo3ayxa B paboueit 30He Kax-
goro mpoiera onpelensror no (opmyne (5.1).
JlonycTHMYIO pa3HOCTDL TeMnepaTyp Af, , B Kpaii-
HHX TIposeTax npHHuMawT Ha 1-3°C #uxe, Yem
B cpeauem npoiere, KoauyecTBo u3ObITOUHOM
TEeNnA0ThI, YCIOBHOE KOJIHYECTBO TETIOTH H KO-
(hMIMEHT m OMpenenswT COOTBETCTBEHHO IO
dopmynam (5.2)-(5.4) mis Kaxaoro nposieta B
OT/eNLHOCTH. Jlajiee HAXOAAT CACAYIOUIME TIapa-
METPBI.

1. TeMnepaTypa npUTOYHOIO BO3AYXa /Al
nponera II, °C:

tnp = (rp.ﬂ + aIp._’l].")/(l + a),

rae o-COOTHOIUeHHEe MACCOBBIX PACXOI0B BO3jAyxd, ne-
pEMEIAEMOro Yepe3 NpoemMbl 6 B 7, KOTOpLIM ClieayeT
3aapaThCA NpHHUMAR B mpemenax 1-1,5:

a=G,/Gg. (5.54)

2. Maccosslii pacxon Bo3ayXa, mepeMeniae-

MOrO 4epe3 Kax /bl M3 adparMoOHHBLIX TIPOEMOB,
Kkr/c:

(5.53)

m
G = 1 Qss : (5.55)
Cp(lp.al == ln)
My Qssm

= 5.56
’ Cp (tpfslll - In) ( )

My Qs .
Gy = C———p (oo — {“p), (5.57)
G = G3/(1 + a); (5.58)
Gy =Gy — Gg; (5.59)
G,=G, —Gg; (5.60)
G,=G,—G,. (5.61)
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2 J 4
' - -4
CIJ ¢Io cﬂo

C G\ /] G\ /9

(ndil v2 Lisndil v Bhenid v Sheat)
Qrar Qrsr Qrom

Purc. 5.6. Cxema aspaumu TpeXnNpoJeTHOIO 3MAHMSA € Tem-
JIOBBLIC/ICHNAMHM BO BCEX NpoJieTax

I—II1-wnomepa npoaeros; /-7 HOMepa NPoeMoB

3. Temnepartypa yaansemoro so3zayxa, °C,
s mporietos I u 111 coorsercTBerHHO MO hopmy-
nam (5.39) u (5.40), a nns nponeta II mo. popmyne
(5.24).

4. BeicOTa pACHOJIOXEHHS TEMIIEPATYPHOTO
nepekpulTid, M, ang nponetos I, 11 u III coorset-
crBenHO 1o hopmynam (5.41), (5.26) u (5.42) nm
no puc. 5.3.

5. Pas"ocTh pgaBleHHii, BbI3bIBAIOLIAA TIEpe-
MellleHHE AdPAlMOHHOTO BO34yXa Yepe3 TPOoeMbl,
IMa:

Ap = g(Z— Z )Py — Ppt) +
(5.62)
+9(Z; = Z) Py — Pyids

Apy ¢-3=248ps_7_3=9(Zy— Z))(p, —

, (5.63)
~ Ppan) + 9(Zs — Zy) (P — Pyu)s
Aps_y=g(Zy — Zs) (P, — Ppom) +

(5.64)
+9(Zy — Zy) (Pw — Pym)-

6. lMoTepn JaBIeHUSs HAa TPOXod BO3AyXa
yepe3 Kaxawlii aspaudonneli mpoem, IMa:

Apy = PBAp, 5} (5.65)
Apy =Ap; = Bpy; (5.66)
G 2
Apg = S (—6) ; (5.67)
zpp.al FG
Apy = Apy -3 — Apy — Aps; (5.68)
G 2
Ap, = & (-l) ; (5.69)
20,5m \F
Aps=Aps_5_5—Ap; —Aps; (5.70)
Apy = Aps_s — Aps. (5.71)

7. Tnowaau npoeMoB Aas nputoka F, u Fs
W TIOIAMA TIPOEMOB LISl YAAJIEHHS a’PalioH-

J
=7,
. N =
¥ N I
Ly, 1
| x, T § N“?
. 2 Wrz_l 4 / Nltx:
¢ Qap.3, 1] 4 j
| / L
o N
____Ir
— o
7 _x@apar -l S 2R
j —
Qr4r o
(2]

Puc. 5.7. Cxema a’panumn ABYX3TAXHOIC 31aHMs
I-IT-nomepa 3taxeii; | -4 HOMepa npoeMos

Horo Bo3ayxa F,, Fy; 0 F, COOTBETCTBEHHO IO
hopmyaam (5.11) u (5.14).

Ajpaluio MHOTOTPOJIETHBIX 3JaHHH paccuu-
THIBAKOT 4HAJIOTHYHO alpalHH TPEXMPOIETHBIX.

5.6. IBYXDOTAXHBIE 3JIAHNA

JIns kaX/a0ro 9Taxa B oTaeasHocTH (puc. 5.7)
JI0KHEI OBITE U3BECTHEL TE K€ UCXOAHBIE JAHHBIC,
4TO W TP pacueTe OJHONPOJIETHLIX 3AAHAH.
JIOTIOIHUTEIBHO TOMKHBI ObITh 3a1dHbI MI0ATH
MPOEMOB MEKIY TaxKaMu.

Temnepatypy Bo3ayxa B paboueHt 30He, KoJIH-
4ecTBO W3OBITOYHOH TEMIIOTHI, YCIOBHOE KOJIHYE-
CTBO TEILUTOTHI W KOID(MHUIMEHT m OUpeeiasdioT
cooTBeTcTBeHHO no dopmynam (5.1)-(5.4) or-
JeNbHO I8 KaX0T0 3Taka. Jlance pacueT BeayT
B CJIEAYHOINEM DOpAIKE.

1. Maccosslii pacxoa Bo3ayxa, PoXoasiero
uepe3 npoemsl / W 4, Krj/c:

m Q61

B <Gy .
' ¢ Cp(tpjl - In)

(5.72)

2. TemmepaTypa BO34ayXa, YAalseMOro U3

nepsoro sraxa, ‘C:
ty'l =i IH + Qinﬁ/(cpc;d-)‘

3. MaccoBblii pacxoa Bo3ayXa, MPOXOIAIIEro
yepe3 mpoemMsl 2 u 3, Kr/c: -
G. = My Quen + ¢,Gy (1, —
=

<o (tp.sll - tll)
Gy =G, +G,.

(5.73)

!p,sn); (5.74)

(5.75)
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4. Temnepatypa BO3JyXa, Yaa/lsieMoro W3
BTOpOTO 3TaKa, °C:

n=1,+ Qe + Qnﬁ!l)/(('pca)-

5. BeICOTA PACTIONONXEHWS TeMMepaTypHOTO
HePEeKPLITHS, M:

(5.76)

L G3
z,:z,@;(c - ) —Zy (577
qpv a1 M Qll
T G3 1/5
Z" - 2,64((‘1) p.3ll 3 ) _ z““; (578)
gPE . M Oen
3TY BEIHYMHY MOXHO ONpeJe/iATh TakkKe II0
puc. 5.3.

6. PaznocTs JaBieHuii, Bbi3biBalomas nepe-
MellleHHe adPAIMOHHOTO BO3AYXa Hepe3 IMPOeMbI,
IMa:

Apy—a-3=9(Z— Z,)(pa — Ppat) +
+9(Zs— Z)(py— py) + 92y (p, —
(5.79)
= Poon) + 9(Z3 — Zy) (py — pyu)s
Apy.5=g(Zy — Z,)(Py — Ppo) t+
(5.80)
+9(Z3 — Zy) (pu — Pyn)-

7. INorepn paBieHHsi HA TPOXOA BO3AYXa
yepes KaxAblH aspaluoHHBI mpoeM, [la:

Ap, = BAp, _3; (5.81)

Apy = Ap, 3 — Ap,; (5.82)

Ap, = b (_) ; (5.83)
zpyl

Apy =Ap,_4-3~ Ap, — Ap;. (5.84)

8. Inomaau npoemos aus npuroxa F, u F,
u Tiowaas npoemos doHapsa F, cOOTBETCTBEHHO
no dopmynam (5.11) u (5.14).

Aspannio MHOTO3TaMHBIX 3JaHHH PacCUHThHI-
BAIOT AHAJOTUYHO A3PAIAU JBYXITAKHBIX.

5.7. 3TAHUS, OBOPY TOBAHHBIE
MECTHOH MEXAHWYECKOW
BEHTHUJISALIMENA

[Mopsgok pacyeTa a’paiid, W3ITOKCHHBINA
B mn. 5.2-5.6, B ocHOBHOM coxpansieTca. Mcxoa-
Hble JAHHBIE JOJDKHBI OBITH JOTOJHEHBI MAaecco-
BBIM pacXofoM H TeMIEpaTypoil Bo3jayxa, mojaa-
BAEMOT0 B paGo4yro 30HY IOMEIEHHS TPUTOYHOM
MeXaHH4YeCKOH BeHTHAsIMel, G, U 1,,,, 4 TaKKe
MACCOBEIM PACXOIOM H TeMIepatypoH Bo3ayxa,
yIaaseMoro U3 paboueil 30HBI BHITSXKHON Mexa-
HuYeckoit BenTwasnmed, G, u f,,. (puc. 5.8).

‘R’?’l

\J)

Qr.d‘

Puc. 5.8. Cxema aspaunu 3nauus, 060pyIOBaHHOIO MeCT-
HOH MeXaHH4eCKOH BeHTHIAMeH

!-2 - nomepa npoeMoB

Temmnepatypy BoszayXa B pabowueil 30He, Ko-
JUYeCTBO U3OBITOYHOH TENJAOTHI, YCIOBHOE KOJH-
4ECTBO TEIUIOTHI H K0d(QHUIHEHT m onmpedensoT
COOTReTCTBEHHO N0 opmynam (5.1) - (5.4). danee
HAXOAAT CIeAyHOIIHe MapaMeTphbl.

1. MaccoBelif pacxoa Bo3jyxa, mepemeliiae-
MO0 4epe3 MPUTOYHBIE TPOEMBI, Kr/c:

mQu:ﬁ

noa p(tps_ mm)
Cp{!p.; G u)
2. MaccoBelif pacxol BO3ayxa, mepemMeniae-
MOTo0 uepe3 TpoeMsl oHaps, KI/cC:

G2 B Gl ¥ Gnou = G-u

G = (5.85)

(5.86)
3. TemmepaTypa y}la.naemoro Bo3ayxa, °C:

Qn)ﬁ - l In)

uur p(

c,G,

BHT

t=1+

(5.87)

4. BoicOTa pacnoIOXEHHS TeMIepaTypHOTO
MEPEKPRITHA, M!
)1,'5

3TOT TNapaMeTp MOXHO ONpPEAesHTh TAKKe I10
puc. 5.3.

Pasznocts papienuil, BbI3bIBAIONIYIO TIEpeMe-
IEHHe adPallMOHHOIO BO3JYX4, NIOTEPH AaBJICHUS
HA TPOXO/] BO3/AYyXa Wepe3 NPoeMbl JJs NpHATOKA
W yJaJeHAS M WX ILIOWAAb ONPeeIsioT COOTBET-
cTBeHHO 1O hopmynam (5.8), (5.10), (5.13), (5.11)
u (5.14).

Ilpumep 5.4. PaccunraTh a’panuio ogHOTIPO-
JeTHOTO [1€Xa C MECTHOH MeXaHHuecKoi BEHTHIS-
uuei (em. puc. 5.8) a1a Tenmord mepuoja roja.
WMcxoanbte manmmie: G, = 50 kr/c; t,,, =15°C;
G, =200 kr/C; 1, =1,,=25°C; ocTankHHIe

MCXOJ/IHBIC JlaHHBIE TE XK€, 4¥TO H B npuMepe 5.1

pT;):n Gg

Z= 264( .
gps. 170,

-Z;

n

(5.88)
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Pewenue. OmnpenenseM clejyrollde mnapa-
METPBI:
MAcCOBBI pacxoi BO3J/Iyxa, NEePEeMEraemMoro
yepe3d NPUTOYHbLIe NpoeMsl, N0 hopmyse (5.85)
0,355-10000 — 50-1(25 — 15)
e 1(25 — 20)

=610 kr/c;

MaccoBblii pacxoa BO3yXa, NepeMelaeMoro
yepes npoembi onaps, 1o hopmyiae (5.86)
G, = 610 + 50 — 200 = 460 xr/c;
TEMIIEPATYPY YAAIAEMOTO BO3IyXd 10 thop-
myme (5.87)
4, =20+ [10000 — 200- 1 (25 —
— 20)]/(1-460) = 39,6 °C;
BBLICOTY PACmoJIOKeHHs TCMIIEPATYPHOTO Tie-
pekpriTis 1o (opmyie (5.88)
-y ( 1-298
=2, ——————
9,81-1,18
4603

1/5
X w—-———) — 2,65 =59 m;
41-3500

pa3socTh gasJyienuit mo dopmyne (5.8)
Ap =9,81(59 —1,5)(1,.2 — 1,18) +
+981(18 — 5.9)(1,2 — 1,13) = 9,2 Ia;

noTepH JABJEHUS B TMPHTOYHLIX NpoeMax mMo
dopmyae (5.10)
Ap, =0,4-9.2 = 3,7 la;

IIOIA/As TIPHTOYHBIX IPOEMOB B CTEHAX 1O
dopmyne (5.11) npn §; = 3,5
F .= 610/./2-1,2-3,7/3,5 = 420 m%;

noTepu AaBACHMS B Tpoemax QoHaps Mo
tdopmyne (5.13)
Ap, =9,2 = 3,7 =5,5 Ta;

miomadb npoeMoB doHapa mo Gdopmyne
(5.14) npu §{ = 5,8

F, =460/./2-1,13-5,5/5,8 = 314 Mm%

5.8. COCTABJIAIOINME
TEILJIOBOI'O BAJTAHCA NMMOMEIMEHWU S
Q. 4 Q,,, i NOJIOCHOE PACCTOSIHHE
UCTOYHUKOB TEINJIOBBIIAEJIEHUHA Z,

s pacyeta JOMAKHB! GBITH M3BECTHBI Clie-
OyIOllHe JaHHblE, a) TeOMeTPHYeckHe pa3Mepsl
noMemenns, M (1auHa A, mupuHa B, Bicota H);
6) reoMeTrpHyYecKHe pa3Mephl HCTOYHHKOB TEILIO-

toos,C
A
7000 (o |
200 s
a7
S
AN
200 44
/
"%
700 .
9”

50
005072345 10254570 23%5700q,4/%,
) kBT /m?

Puc. 5.9. 3aBHCHMOCTL TeMNepaTyphl MOBEPXHOCTH MC-

TOYHHKA FBI’IJ’lOBhUle.‘lCHVIﬁ oT }‘JIEJIIzHOH TENJIOHATPAKEH-

HOCTH H CTCNICHH MEPHOTHI €10 [TOBEPXHOCTH (f mnouaas
NOBEPXHOCTH HCTOYHHMKA)

BBIICJICHUH, M (/UITHHA @, UWIHPHHA b, BhIcOTAa h),
W UX PACTOIOXKEHHe B IUIaHE TMOMeLIeHns; B) 00-
(e TEIUIOBBIICICHAS B TIOMEIIEHHH OT KaK10r0
HCTOYHMKA ¢, ., XBT; r) Temnepatypa u crencHn
YEPHOTEl TIOBEPXHOCTH KakI0TO MCTOYHHEA Tem-
soseitesiennit 1, °C, u €. Ecam temmepatypa
NOBEPXHOCTH WJIH oOuiMe TerIOBBIACTEHHS OT
MCTOYHHWKA HEM3BECTHBI, NX MOMKHO TPHOIHKEHHO
onpenesuTs no puc. 5.9. [pu pacuere onpegens-
HOT CIEQYHOIME MapaMeTphl.

1. KoHBeKTHBHbIE TETIOBLIJENECHHS OT Kax-
J0ro UCTovHuKa, kBT:

ql = ‘Elq‘r.l' (5‘89)
rae  y-KodQhHIMEeHT, onpeaenseMblid I KaXkAOro
MCTOYHHMKY TEILIOBBIACICHHHA no Tabn. 5.3 B 33BUCUMOCTH
OT TEMMEPATYPHLI H CTEMEHH HEPHOTHI €0 MOBEPXHOCTH;
CCITH OT/JE)IbHBIE MOBEPXHOCTH MCTOYHHKA TEIUTOBBIIENE-
HHl HMEHT pa3IM4Hyl0 TEMNEPATypy HIH CTENeHb
YEPHOTHI, TO MX CJeAyeT PACCMATPHBATHL KAK CAMOCTOH-
TeJIbHBIE NCTOYHUKH.

2. JlyyucTble TeMIOBBIAGICHHS OT KaMI0ro
HCTOYHUKA, KBT:

Gn = 415 — Yx- (5.90)

3. Jlyuucrhie TENIOBBIAEIEHHA OT KaXJoTo
WCTOYHMKA, HATIpABJIeHHEIE B pabouyro 30HY, -KBT:

Gaps = 04, (5.91)
rae ¢—KodQUUNCHT, YIHTLIBAKOUIMA A0MH0 JTYMHCTBIX
TEIUTOBBIAEIEHHH UMCTOYHUKA, HAanpaBJICHHEIX B paﬁot{ym
J0HY:

@ =(@.f, + 0L/ + 1) (5.92)

3aeck @, M O, - KOIDOHUMCHTBI, 3HAYCHAA KOTOPBIX
ONmpeaeNsOTCA JUIR KAKIOI0 HMCTOYMHHMKA TENUIOBblAENE-
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TABJIMUA 53 KO2OOMUMEHT v

£ 3uayenns ¥ npu f,, C

40 50 60 100 150 200 300 500 800 1000 1200
0,8 0,42 0,44 0,45 0,48 0,45 0.4 0,32 0,2 0,1 0,07 0,04
0,5 0,52 0,55 0,58 0,59 0,56 0,51 0,42 0,29 0,14 0,1 0,06
0.2 0,73 0,76 0,77 0,78 0,76 0,73 0,65 0,59 0,3 0,2 0,14

HHil B 3aBUCHMOCTH OT €r0 DacloNOKEHHs B niamHe
MOMEILIEHHS W PA3MEPOB MOMEIIEHHA COOTBETCT BEHHO MO
Tabn. 5.4 w 55, f, u f,-wiomaak COOTBETCTBEHHO
TOPH3OHTAILHBIX H BEPTHKANHHBIX MOBEPXHOCTEH HCTOY-
HHKA TCI'IJ'IOBI:UIC]]CHHﬁ. Ml.
4. KoHBeKTHBHLIE TEITOBLIAEJIEHHS OT OC-
HOBHBIX HCTOYHHKOB B NMOMEIICHHAH, KBT:
n
Ql = Z(i'x (5‘93)
5. JlyuncTele TEIUTOBEIJEIEHHS OT OCHOBHBIX
HCTOYHHWKOB, Hampas/ieHHble B padouyro 30HY
nomMeredus, kBr:
n
Gusn =L lny (5.94)
6. ToxrocHOE paccTOsHHE KaXI0TO HCTOYHM-
Ka TeILIOBBIZAEIeHHH, M:

Z, = 2ab/(a + b). (5.95)

Ecan cooTHOIIeHHe CTOPOH MCTOYHHKA Terl-
goBblIeneHddt a:b>3:1, To TakoH HCTOYHHK
cllelyeT pPaccMaTpHBATHL KAK HECKOJIBKO HCTOY-
HHKOB ¢ COOTHOILEHHEM CTOPOH MeHee 3: 1.

7. Cpeanee MOAIOCHOE PACCTOAHWE WCTOYHH-
KOB TENUIOBLIAC/IEHHH B TIOMEUICHHA, M:

Z,=YZ.qg®Y g (5.96)

Ilpumep 5.5, Onpeaenuth CcOCTABISIOMINE
TernioBoro OanaHca a’pupyemMoro HomelleHus
M TOJIIOCHOE PACCTOSHUE HCTOYHHKOB TETUTOBBIJIE-
nennii. Mcxomusle ganuble; 4 = 180 M, B = 36 M,
H = 18 M. UcTounnkaMH TerIOBbIIeNIeHnil B 1o-
MELLEHHH HBJISIOTCH HarpeBaTesbHbie meud (pac-
TOJIOKEHB! MEX/1Y TPOAOJIbHOR OChIO MOMEUIEHHS
H CTeHOif), mpecch! (PACIONOKEHB Tak Ke) H
YYACTKH CKJIaJHPOBAHUA TMPOAYKIHHA (pacmosioxe-
Hbl BOJIM3H NPOAONLHON OCH TIOMeweHns ). Xapak-
TepUCTHKA HCTOYHHUKOB TENJIOBHIIEIECHUA TpHUBe-
neHa B Tabn. 5.6. TeMmepatypa mOBEpXHOCTH
HAIpeBATEJNbHBIX Tleyell M TIPeccoB HEH3BECTHA.
TemnepaTypa TOpPH3OHTaJIbHOH  NOBEPXHOCTH
YY4CTKOB CKJnagupoBanus f,,, = 800°C; temnepa-

TABJTHIOA 54. KO3®P®PHULIMEHT ¢,

Pacnonosxenue ucrounnka  3HaveHus ¢ opn B/H
Tenja B MiaHe

NOMeIeHN S [ 2 3 4

Ha npoponshoi ocu 0,3 0,12 004 0
Mexnay ockto u cTenoit 0,38 0,17 0,11 0,07
B6iu3n crenbt 0,51 0,3 0,23 0,16

TABIHMLA 55 KOZOOULHMEHT ¢,

Pacnonoxenue MeTodnMKa
TeNNa B [JlaHe

3uavenns ¢, upu B/H

NOMeNIeHUs 1 2 3 4
Ha nponoasnoii ocu 0.8 0,7 0,65 0,6
Mexny oceio u cteroin 0,8 0,72 0,67 0,63
B6au3u creHbl 0,85 0,75 0,7 0,68

Typa BepPTHKAJbHBIX TOBEPXHOCTEH Y4YacTKOB
CKNaaupoBanus f,,, = 210°C.

Pewenue. J118 KaMepHOH Te4H ONMpeAeTseM
clIeayIolIMe TIapaMeTpBI:

IIOIIAAb [OPH30HTAIBHON NOBEPXHOCTH f, =
=ab=134=12wM%

MIOMWANL BEPTUKANLHBIX TOBEpXHOCTEl f, =
=2(a+H)h=23+425=35m%

Tom@aas Beeil nopepxHocTH f=f, +f, =
=12 4 35 =47 Mm%,

TEMIIEpATYPY MOBEPXHOCTH MO pHC. 5.9: mpu
g,/ = 300/47 = 6,38 xBr/mM* 3HaueHHe
=320°C;

KOHBEKTHBHBIE TeTUIOBBIIEAeHHA M0 hopMy.ie
(5.89): npu y = 041 (cm. Tabn. 4.3) g, = 0,41 x
x 300 = 123 kBT;

JY4UCTBIE  TETIOBBIICTICHUS
(5.90) g, = 300 — 123 = 177 BT;

koopduument ¢ no dopmyne (592): npm
¢, =017 (cm. Tabn. 54) n 9,=0,72 (cm.
Taén. 5.5 ¢ =(0,17-12 + 0,72-35)/(12 + 35) =
=0,58;

JIYYHCTHIE TEIUIOBBI/IEJIEHUs], HATIpaBJIEHHEIE
B pabouyio 30Hy, mo dopmyare (5.91) gq,,,=
=0,58-177 = 102 xBr;

’nB'

no dopmyne
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TABJIWLIA 56.

XAPAKTEPUCTUKA MCTOUYHMKOB TEIJIOBbIJEJIEHUA

o B \

HCTOYHUK TENIOBBIIETCHHH Uncno n,  ['eoMeTpHieckne pa3Mepbl, M Crenetn TennoBblae-

LT, YEPHOTHI £ JICHHSA ¢, .
IJMHAa @ MpuHAa b BhicoTa h kBt
Kamepnas meyb 5 3 4 2,5 0,5 300
Tepmuueckas neyn 4 3, 2 3 0,5 250
Metoauueckas neys 8 5 3 3 0,5 430
IMpece 12 2 2 4,5 0,8 125
Vyactok ckaaaupoBaHus 12 2 2 1.5 0,8 310

TIPO Y KIIHH

NOJHOCHOE paccTosHne mno dopmyne (5.95)
Z,=2-3-4/(3+4)=34mMm

AHAJOTHYHO TIPOBOAMM PAacdeThl /IS METO-
AMYECKHX W TePMHHECKUX neqeifl, a TaxKxke ans
npeccos. Pe3yisTaThl cBomuM B Tabm. 5.7.

Jns y4acTKOB CKIAIMPOBAHMA TPOMLYKIIMU
NP ONpEeJe/ICHUM 3Ha4cHUd ¢,, ¢, W ¢,,, pac-
CMAaTPHBAEM WX TOPH3OHTAIbLHYIO W BEPTHKAITb-
Hble TMOBEPXHOCTH KaK CaMOCTOATE/bHBIE HCTOY-
HHKH, TaK KaK OHH HMEIT paljIHyHyr0 TeMmrepa-
Typy. OnpegenseM cleayiollde NapaMeTphl:

IUIOMIA Ak FOPHIOHTAILHON TOBEPXHOCTH [ =
=f=ab=22=4wm%

o611Me TeIU10BbIeIeHHS OT TOPH30OHTAIBHOM
TOBEPXHOCTH NPH ¢, ,/f = 70 xBT/M? (110 puc. 5.9)
9,5 = (., =704 = 280 BT,

Iomaab BePTHKAILHBIX TOBEPXHOCTeH [ =
=f=2(a@+bh=212+2)15=12mM%

ofbLiHe TEMIOBLIAEICHHS OT BEPTHKANbHBIX
nosepxHocTelf npa ¢, ,/f=2.5kBr/mM? (1m0
puc. 5.9) ¢, , = (¢..[f) f=2.5-12 =30 kBr.

Jlanee pacyeT NPOBOAHM AHAIOTHYHO pac-
YeTy jUIsi KAMEPHBIX TIeuei.

Konu4ecTBO KOHBEKTHBHON TEMIOTHI, BhIje-
asroLteiicss B TIOMELIeHHH, onpenenseM mo dop-
Myne (5.93):

0, =5123 +4-105+ 8170 +
+ 12-48 + 12-4]1 = 3463 kBrt.

TABJIWUA 57 COCTABJAIIHME TEIJIOBOTO
BAJTAHCA U TMOJIOCHOE PACCTOSAAHME
MCTOYHHUKOB TETUIOBbIIEJIEHUA

HcTounsk Geme G Gor Gnprs Lo
TenIoBbLIEIeHIn# kBT kBr xBr kBT M
Kamepuas neun 300 123 177 102 3.4
Tepmuueckas meub 250 105 145 90 25
MeToauueckas neur 430 170 260 155 3,75
Ipece 125 48 77 51 1,7

Vuacrok cknaauposa- 310 41 269 42

HUHA TIPOAYKIHHA

Konu4ecTBo Jy4YHCTOH TENJIOThI, HATIPABJICH-
HOH B paﬁoqym 30HY NOMEIICHHSA, HAXOOHUM TI0
dopmynie (5.94):

Q.,,=5"102+4-90 + 8-155 +
+ 12-51 + 12-42 = 3226 kBT,

Cpem{ee HC:J'H-OCHOE paccToAHAC HCTOYHHKOB
Tennosbmeneuuﬁ B TOMEIIEHUH BBIYUCIAEM 110
dopmyne (5.96):

5:34-123Y* 4 4-2,5-105Y2 +
= x
512343 £ 4-1053 4 8-170"2 +
+8:3,75-170Y3 +12+1,7-48Y% + 12-2-4113
X =
+ 12-48Y5 4 12-41183
=2,63 M.




I'naBa 6
BO3/1YUIHBIE JIYIIIU

6.1. OBIIUE MOJIOKEHUA

Bo3jiyurHoe aynimpoBaHue TIPHUMEHSIOT UIA
CO3/JAHMS Ha TIOCTOSIHHBIX palo¥MX MecTax Tpe-
OyeMbIX METEOPOIOrHYECKHX YCIOBHIL TIpH TeTno-
BOM OOITyYEHMH M TIPH OTKPBITBIX TPOH3IBOJICTBEH-
HBIX TIPOIECCAX, ECIM TeXHOoIorHucckoe obopyo-
BAHUC, BhIJIEIAIOLIECE BPE/IHBIE BEUWIECTBA, HE HMEET
YKPBITHA WM MECTHOR BBITAKHOH BEHTH/ISIIMM,

IMpu AymMpoBaHWM MOKHO TOAABATH WM
HAPYXKHBIH BO3AYyX ¢ 06paboTKOi ero B NpuTOY-
HBIX Kamepax (OYMCTKO¥, OXIakIeHAeM W Harpe-
BAHMEM B XOJOAHBIH mnepuoa roga B ciyyae
HE0OXO0AHMOCTH), WIH BHYTPEeHHHI BO3AYyX.

BozayurHoe aymmpoBanie Hapy X HbIM BO31y-
XOM MeCT TOCTOSHHOro npeObiBaHMs paboTaio-
KX CIEeAYET TIPOSKTHPOBATE!

a) mpH TerwoBoM  obaydenun
HocTbio 350 Br/M? u Goee;

6) MpH OTKPBITBIX TEXHOJIOTHYECKHX Mpoliec-
cax C BblJIEICHHEM BpeIHbIX BELIECTB.

[Mpu npoeKTHPOBAHNM BO3AYUIHOIO QYLIMPO-
BAHHUS JOJKHBI ObITH TIPHHATBI MEPBI, IPEAOTBPA-
LWAIOIME CAYBAHUE TIPOU3BO/ACTBEHHBIX Bpe/IHBIX
BBLAEIEHUI HA OJM3KO PACIOIO0XKEHHBIE TIOCTONAH-
Hbie paboue mecta. Bosaymmas crpys gomkna
OLITH HANpaBlIeHAd TakK, YTOOBl IO BO3MOKHOCTH
HCKIIFOYAa0Ch TIOACACHIBAHME €10 TOPSYEro WM
3arpA3HEHHOTO Ta3aMHu BO3jyXa.

Jns BO3AYWHOTO AYIIMPOBaHHS paboumx
MeCT ClieayeT Mpe/iycMaTphBaTh BO3AyXOpacrpe-
AeauTend, obecnevnBaloliHe MUHHMANIBHYIO TYp-
OYIH3ALUHIO BO3YLIHOM CTPYH H HMEIOIHE YCT-
po¥cTBa A/ M3MEHEHHS HANpaBIcHHS CTPYM
B TOPH3OMTANBHONH TIockoctH Ha yrom 180°
H B BEpTHKAILHOH ILUTOCKOCTH Ha yroa 30°.

IMpu 1npoexTUPOBAHUY BO3AYIUHOTO JYIIHPO-
BaHUA HAPYXHBIM BO3AYXOM CleyeT NMPHHHMATH
pacyeTHble TapameTpsl A LI TEIIOro nepuoaa
roga u b a8 xonoaHoro mepuoaa.

BosayurHoe ayIMpOBAHHE TIPH TEILIOBOM
obnydyeHHH a0MKHO o00ecnme¥MBATE HA MeECTax
TIOCTOSHHOTO TpeGbIBaHUS PaboTaAlOMMX TeMlle-
paTypy M CKOPOCThH OBHXEHHA BO3IyXa B COOTBET-
crBum ¢ Tabn. 6.1, a Npn OTKPLITHIX IPOU3BOA-
CTBEHHBIX TpoLleccax —No/ylepkaHie HOPM MeTe-
OpOJIOTHYECKHX YCHOBI-‘[l‘.;[ H YUCTOTHI BO3/A¥Xa
B cootBercTBun ¢ ['OCT 12.1.005-88.

HHTEHCHUB~

B Ta6n. 6.2 mpusegeHnl ganseie JIMOT no
WHTEHCMBHOCTH Tells1oBoTo 00syvenns Ha pabo-
YAX MeCTax OTACJIbHBIX BHIAOB TIPOH3BOACTB.

6.2. KOHCTPYKTUBHBIE PEMLIEHWA

CucTeMsl, TOAAIONIAE BO3AYX K BO3AYIIHBIM
ayuram, HPOCKTHPYHOTCH OTACIBHBIMH OT CHCTEM
OPYToro HasHAYEHHS.

IIpn NPOCKTHPOBAHHM CHCTEM BO3AYLIHOTO
MYUIMPOBAHKSA, KAK MPABKIO, Clie/lyeT MPHMEHATE
Bosayxopacnpegemutend ¥YB (tadn. 6.3). Bos-
Ayxopacnpe/ieUTe] I OObIYHO YCTAHABIUBAIOT HA
BeICOTE He MeHee 1.8 M oT mosa (10 MX HHXKHEH
KpoMkH). Jlns gymupoBaHns TPYINb OCTOSHHBIX
pabounX MecT MOTYT ObITh KCIO/B30BAHbLI BO3AY-
xopacnpeacauteny BIK wmu BCII (tumosele
cepun 4.904-68 u 5.904-47).

PaccTosanve OT MecTa BbIIyCKa BO3AyXa 10
pabouero mecta clefyeT NPHHHMATH HE MeEHee
1 M, a BO3AYIIHLIA MOTOK A0TKeH OBITH HAaTNpas-
JIeH:

Ha TPyAb 4YeNOBeKA TOPU3OHTANBHO WM
CcBEpXy moa yraom go 45° gas obecrieuenus Ha
paboueM MecTe HOPMHPYEMEIX TeMIepaTyp H
CKOPOCTH JBHIKEHHS BO3AyXa;

B JIMIO (30HY AbIXaHHA) TOPU3OHTAIBHO HIH
cBepxy moj yriom jgo 45° ans obecneuenns Ha
paboyeM MecTe /OMYCTHMBIX KOHUEHTpALH moO
razy W MblIH; MpU 3TOM JOMKHBI 00ECTIeYHBATLCS
HOPMHUpPYEMBIE TEMIEPATYPd H CKOPOCTh JBHXe-
HHUHA BO3ayxa.

Eciim HeBO3MOXKHO JOCTUTHYTH HOPMHpYe-
MOii TEMNCPaTYpPhl BO3/IyXa B AyLiMpylomeif crpye
Ha paGoueM MecTe TOBBIIICHHEM CKODPOCTH [BH-
JKeHHS BO3/yXa, caedyeT ycranasmmeate dopeyn-
KH TOHKOTO pacieLia BOABI B MOTOKE M0/1aBAEMO-
ro BO3/lyXa HA BBIXOC W3 BO3AyXOPA3AAOUIETO
yCTpoHCTBA MM TpPUMeEHNT: aduabaTmueckoe
OXJIAXKACHHME BO3OYXa [PH WEHTPAIM3OBAHHOMN
obpaborke ero B OpUTOuUHBIX kKaMmepax. Koawu-
4eCTBO BOJBI, YHOCHMOHR cTpyeil Bo3ayxa, cocTas-
asiet okono 5T Ha | m? Bo3dyxa; KoimuecTBO
¢KaToTo BO3/yXa IpPH MPUMEHEHHH THeBMAaTHYEC-
xux dopcynox —oxono 0,5 kr Ha 1 kr pacnblise-
MO BOBI.

VCTaHOBKA ¢ TIPUMEHEHHEM HCKYCCTBEHHOTO
Xosio1a TPeOYIOT 3HAYATEIbHBIX JKCILTyaTalHOH-
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TABJIUIIA 6.1. HOPMbBI TEMITEPATYP U CKOPOCTEN ABWXKEHMSA BO3[AVXA TIPKU BO3AYIIHOM

JAYUIMPOBAHUH
Kareropus Temnepartypa CkopocTh Temnepatypa Bosayxa /... “C. B aymmupyloweii cTpye
TkecTH paboT Bo3gyxa B pabodci JIBHKEHHA Ha paboyeM Mecte 1P MHTEHCHBHOCTH o0:1yuenns, Bt/m
30HE {,,, °C BO3/IYXA, Uygprs

M/c 350 700 1400 2100 2800

i 28 24 21 16 =

2 - 28 26 24 20

Jlerkas 28 3 - 28 26 24

35 s — — 27 25

1 27 22 - — —

2 28 24 21 16 -

Cpeaneit 28 3 — 27 24 21 18

TAKECTH 35 = 28 25 22 19

2 25 19 16 — —

Taxenas 26 3 26 22 20 18 17

3,5 = 23 22 20 19

Mpumevanns: 1. TeMnepaTypy B aymupylollled cTpye chaeayeT nonwxars Ha 0,4° NpH MNOBLIMICHHH
TemnepaTypbl B padouedi 3oHe Ha 1°, HO mpuHUMATH ce He Hbke 16°C.

2. Npn annTeabHOCTH TeryioBoro obayucHHA Mexee 15 mud win Gonee 30 Mun B Tedenme 1 4 paboThi
TEMNEpaTypy B AYMIHPYIOME#H CTpye AONYCKaeTcs OPHHHMATH COOTBETCTBEHHO Ha 27 BhILUE WM HIKC 3HAYCHWI,
NPHBEACHHBIX B Tadmulle.

TABJIHWUIA 6.2. MFHTEHCUBHOCTb TEIJIOBOI'O OBJIYVHEHHS HA PABOYMX MECTAX
L7151 HEKOTOPBIX BUJIOB IMPOU3BOJICTB

[TpoH3BOACTBO [podeccus pabounx M HTeHCHBHOCTL TemioBoro o6-
nyuenns, Br/m?

JomMeHHBIN 1eX TopuoBbLIe, YyTYHIIUKA H HKeJ100IMKH 700--2100
MaprenoBckuii nex CraneBapsl, pa3/MBIIHKH, KOBLIOBEIE 700-2100
MainuHUCTHE 3aBaJOYHBIX MALIHH 1400-3500
IMpokaTHbili nex CBapuUIHMKA HATPEBATEIBLHEIX KOJIOJALEB 350-560
CpapiMKi MeTOARYECKHX Teyei 280-840
BanbliOBHIMKH, Pe3YHKH, KOHTPOJIEPLI 1000-2100
OnexkTpocTanemnaBib-  CTaneBapsl, pas/IHBUIAKH, KAHABLUUKH, 700 2100
HBII Lex KOBLIOBEIE
®eppocmnaBHbli ex IMnasunbIMUKH W TOPHOBEIE 700-2100
Hex padunupopaHus PaduHUpOBIIHKY W PA3THBIAKY 700
CBHHIIA JHACTANIATOPIIMKH 1000

Kynensropuuku 1000-1400
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ITpodoancenue maba. 6.2

ITpouszsodemeo

HMpogpeccun pabouux
ayuenun, Bm)) M2

Llex orneBoro u anekrpo- Paboude oTpakaTe/lbHbIX Me4ell OrHEBOro 7003500
JaTH4eckoro padunaupo- padunuposanus
BAHHA Me[H PaGoune mo 3a4ncTKe OTIMBOK NPH OTHEBOM 1000--1400
paduHMpOBaHUH
Llex paduHUpOBAHUS DIIeKTPOTUTYHKH 700-2800
ATIOMUHUSA
OOxuroserit ex Hukenab- [ledeBble, 3arpy34uku M KOYErapbl MHOIO- 210-700
HOTO 3aBOJA NOZOBBIX U TYHHEbHBIX MEqcH
Llex ne4HOTO JIUThS BbpoH3ocnIaBUMKA U PA3IUBLIHKA 3501400
Llex M3roToBIcHUM CapLMKe (CBapKa rOPIOBHHBI C KOPIYCOM) 560~-1400
3JMeKTpoIaMn
Tepmuctbi 1000- 1000
Vinaguukn cnupaneit 70-140
3aBapmMKH HOKEK 3JeKTposaMmIl 280-410
OTKayeyHHKH BO3ayXa 350-410
Hacrtpoiimukn 3aBapooTkauedHbIX aBTOMATOB, 280560
onepaTopbl KOJIGOBBIIYBHBIX aBTOMATOB
Otpenenne 3MekTpoHHO-  CBapuiMKM (CBapKa TOPIOBHHBI ¢ KOHYCOM) 560700
1y4eBBIX TPYOOK
CpapuiMKy N0 NpHBAPKE JOHBEB 10001400
[MoMOLWHKHK TEPMHUCTA 10001750
MamuHHO-BaHAbIE 1eX  OnepaTop Mamuuel 2-JIAM 420-770
OYTLIJIOYHOTO 33aBO/A OTHOCHMKM ¥ Meyu 820-1300
3arpy3unkn OyHKepoB 500-770
3arpy3uMKu IMXTHI B Me4b 1400-2800
Ilex n3roTosaeHHs Paboune Ha BeIpabOTHOM BepcTake MeyH:
COPTOBOM TOCYabI TMpPH B3ATUH CTEKJIA M3 TeHH 2700- 3000
NpY BbIAYBKE HA TIOMIAJKE 175-700
Bannas neys oTaencHus HabGopnmku crexiomMaccs 2500
napgroMepHOH Taphl OnepaTophbl Ha TOJyaBTOMATaX 580-700
OTHOCYMKH Y TIEYH 1400
MamuHHO-BaHHBIA 11X Macrep nepBoif U Bropo# pyku maumusl BBC 1000-1750
CTEKOJBLHOTO 3aBOJA Ha BTOPON MIowuIajke
Boprosbie y neuu 140-210
OTroMImAKH 210-350
Pe3unkn 150
Llex cranvHU3aNHHA Macrep y neun 850

CTEK.1a

Humencugnocms menaogozo 06-
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IIpodoancenue maba 62

Ipouzeodcmao

Hpogheceun pabouux

Humencuguocms menaosozo 06-
Ayuenus, Bm/m*

Hex npounssoacTsa OnepaTopbl TPECCOBBIAYBHBIX MAIIHH 350-850

CTEKJIOTaphl

I'opuoso#i nex snektpo- Kowerape! ropHos 350-1000
TEXHHYECKOH KepaMHKH

u dapdopa

Lex tynHenbHbiX nmevedi  Kouwerapel m paGoude mo sarpyske n 350 1400
JUIs o0xura mageiufi U3 BLITpY3Ke U3eui

KepaMUKH

CymuibHOE OTaesIeHue PaGoune no paspaBHUBaHWIO H cOOpKe 350-2100
H3eNNii U3 KepaMHKH MAaTepHalioB

Tpeccoselii nex pesuno- [Ipeccopmmukn 350-2100
TeXHHYECKMX M3ae/uii

OGXHTOBBIH 11EX 11e- MamuHUCTEI M CMa34¥UKH BPAIIAIOUIAXCS 700-1400
MEHTHOTO 3aBOJIA nieyeit

Llex obxkura kMpruua CafqMKH ¥ BBITPY34MKH 350-850

B KOJIBIEBBIX TIeHax

HBIX H KaNUTAJBHLIX 3aTPAT, MOITOMY HCKYCCT-
BEHHOE OXNaXIeHUE BO3IyXa ClIeayeT NPUMEHATH
TONBKO B C/Iy4asX, KOI1a HOpMHpyeMas TemIlepa-
Typa Bo3ayxa Ha pafoyem Mecte HWKe TeMmnepa-
Typhl IPHTOYHOTO BO3/yXa, TIOJYYEHHOH TIpH ero
amrabaTHYecKoM OXJIAXKICHHH.
VuubuiposaHHsle AYIIAPYIOUIHE BO3JTYXO-
pacnpegenurenn YJAB (puc. 6.1 u 6.2) peko-
MEHIVIOTCS K TPEANOYTHTEIBHOMY NPHMEHEHHHO,
Onu pazpaboTaHel B CIEAYIOUIMX HCTIOJHEHHAX:
HIDKHUH 10RO BO3ayxa Oe3 yeiaaxHeHds Y /IBH
H ¢ yBiaxHeHHeM Y/IByH; BepxHuili noaBox
Bo3/yxa Oe3 yBnakHenus Y /BB H ¢ yBnakueHuem
V/[Bys. BozgyxopacnpegeauTelk COCTOHT M3
KOpryca, BHYTPH KOTOPOrO PacmoilokeHbl MOBO-
POTHBIE HATIPABJIAIOLIME JOMATKH W YCTPOHCTBO,
oflecrieunBaronice KHHEMATHYECKYIO CBf3b Oioka
JonaTok ¢ Hanpasasirowedt pemetkoit. M3sMenenne
HATPABIeHAS AYyIIApYIouei CTPpyd B TOPH30H-
TaabHOMH TIMOCKOCTH OCYUIECTBISIETCH MOBOPOTOM
BO3IyXOpacIpeaeTHTCIs, /IS Yero OH YCTAHAB.IM-
BaeTCA HA INAPHHPHOM (IaHNEBOM coe HHEHHH.
B BepTHKANBHON TUTOCKOCTH HAMpaBIeHHE CTPYH
MOXKHO HU3MEHHATL OT ropﬂ30HTaan0r0 noJjioxe-

HHS 0 yria 45° BHH3 IOBOPOTOM HaTpaBlsiomei
pemetkn. [loBopor pemetku ¢ukcupyercs B
nmroboM nostokeHnn. 18 yBIaKHeHHs BO3AyXa Ha
HATPABJISIOMIEH pelIeTKe YycTaHaBIMBalOT (op-
CYHKH C ITHeBMAaTHYeCKMM pACIBLIEHHEM BOJIBI,
KOTOPBIE MOTYT NepeMeNIaThcA KaK 110 BepTHKAIH,
TaK ¥ 110 TOPU3OHTAIN HaNpaBlfAlOmeH peleTky,
TeM CaMbIM CO3/1aBasi ONTHMAJIbHBIE YCIOBHS s
YBIAKHEHHS.

[MoBopoTHsIH Aymmpyrowmii natpyoox I
(puc. 6.3) COCTOMT U3 BEPXHEro, CpeaHero u
HHXKHeTo 3BeHbeB. HikHee 3BeHO HMEET noaKaToe
KBaJPaTHOE BBIXO/IHOC CeYEHHE U COECIMHSICTCH CO
CpeHHM 3BEHOM OCBH, BOKDYI KOTOpOH (OHO
MOxeT ObITh TOBEepHYTO BHM3 Ha yroa 23°.
Huxuee 3peno natpybxa ¢mkcHpyercs B 3agan-
HOM TIOJIOKEHHH [BYMS 3aKMMAaMH, PACIOJIOKEH-
HBIMU HA BOKOBBIX MOBEPXHOCTAX CPEIHErO 3BeHa
naTpyoka. IloBopoT cpenHero 3BeHa AYIIHPYIO-
nmero natpybka BOKpPYr BEPTHKAIBHOH OCH oOcy-
IICCTBACTCA ¢ MOMOIIBIO TPeX POJHMKOB, ONMUpa-
FOIIMXCS HA HENOABWXHBLIA duaHen, BepXHero
3seHa. [lonoxenne matpydka Qukcupyercs cro-
nopubiM Gonrom. [dymupyronmii natpybok kpe-
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Puc 61 YEHQUUMPOBAHHBIA AYIMIMPYIOIINI BO3OyXopacnpeaenuTedb THoa ¥ B Ges yenaxk-
HEHUA BO3AYyXa

a HWKHHI TOTBON BOITYX4 £ BepxHuil nomsoa Boiayxa, / Kopmyc 2-HAupdBIsiOmMe nonatkd 3 Ha-
NpaBAfOWAN peicTka 4  mapuupHoe duannesoe LoeARNCHHE
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LI

Puc. 6.2. YaudmuupoBasHei QyluMpyrollMil Bozayxopacnpeaeantens tana YV/IB ¢ yeraxue-
HHEM BO37yXa

a— HHKHHIH TOABOMA BO3NYXA; - BEpXHHil MOABOA BO3Jyxa; /-Kopmyc, 2 BanpaBisiomme 1onatkw; 3 Ha-
NpaeiAloas pellieTka; 4 - IuapHUpHoe (aHleBOe coelKHERHS; § - NECBMaTHYeCKan GOpCynKa
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OHTCA K BO3AYXOBOY (G1aHIEBBIM COCAMHCHUEM,
[ 4ero BO3JYXOBOA JIOJIKEH ObITh HAEKHO
NPHKPCIIEH K CTPOMTENBHBIM KOHCTPYKITUAM.

Bosgyxopacnpenenurenu I (cm. puc. 6.4)
paszpaboTansl ¢ BepxanM ([10s) n moxkanMm (I10#H)
DOABOAOM BO3Ayxa. Jyudpyromue naTpyoku
COCTOST M3 HampaBnAlolleH pelieTkd H kopmyca,
KOTOPBI ¢ NOMOILIBIO [OBOPOTHOIO IApHHUpA
NPUCOEAUHACTCA K BO3IAYXOBOAY, TOABOASIIEMY
NPHTOYHBIH BO3AYX. 79 YBIaXKHEHHS H OXnak/ie-
HUA NOJaBACMOTO BO3AYXa NPHMEHCHBI (JOPCYHKH
®I1-1 u ®I1-2 ¢ THeBMATHYECKAM DacNBUICHHEM
BOALL. [laB/IcHHE CHKATOIO BO3JyXa MAOJIKHO CO-
crapaate 0,3-0,4 MTla, pacxoa cxaroro Bozay-
xa 12-28 kr/u Ha (GOpCYHKY, pacxod BOJIbI
20-45 kr/4. Ons natpybkos ITAV-3 u I1V-4
npuHATO 1O oaHoM dopcynke, a ana [NAY-5- nse
dbopcynku. Bribop THma M xomuuecTBa GOpCyHOK
ycTaHaBnMBaeTcs pacueroM. M3Menenue Hanpas-
NeHHs BO3AYIIHOIO NOToKa M (akena pacnebuise-
MO BOILI B BEPTHKAIBHOI TUIOCKOCTH OCYIIECT-
BASETCA NOBOPOTOM JIONATOK HaNpapIAlollei
pemreTkH (C yKpEINeHHBIMH Ha HEil (OPCYHKaMH),
B TOPH3OHTAJBHON INJIOCKOCTH—OBOPOTOM Y-
IUPYIONEro NaTpydka BOKPYT cBOEH OCH ¢ MO-
MOLIBI0  TIOBOPOTHOTO  IIapHHpAa MO  CEPUH
4.904-14.

C neabto OPraHM3aliHd cepuiiHOro BHIMYCKA
JYIIMPYIOLMX  BO3ayXOpacnipedenuTeneid npes-
npasituamu HITO TlpoMmBenTuasinus, MHCTHTYTa-
vt BHUHUI'C u I'TIM [lpoexTnpoMBeHTHIALNAA
pa3padoTaHel YEPTEXH HAa BO3JAyXOpacnpeaesiu-
TeJlb  NMOBOPOTHHIA  peryiaupyembiit  Tuna Bl
(puc. 6.5wu 6.6). Bo3ayxopacnpenennrenb cOCTOUT
W3 HCMOABMKHON H HIADHUPHO COCIMHEHHOM ¢ Hel
MOBOPOTHOH 4acTH, HMEIOmICH 1Ba GOKOBHIX peb-
p2 U THOKHI 31EMCHT B BHIE NPSIMOYTONBHOIO
gacra. OJMH KOHen JMcTa TIpUKPETIeH K I10BO-
pOTHOH wacTH, a Apyro# nepemelnaeTcs npu
MOBOPOTC BAOIb 3aj/HCH CTCHKH HCTMOMBIKHOM
4acTH. YTONl MOBOPOTA MOJABHXHOH 4acTH OTHO-
CHTECIILHO MPHCOCAHHHTEILHOrO HaTpyOKa H3Me-
ustercs or 0 mo 80°. Ha BeIIycKe MOBOPOTHOM
YacTH YCTAHOBJIEH4 pelucTka tuna PB (Momudm-
kamas PB3, cocrosnias Ttonnko u3 BeepHOH pe-
werku) no cepun 5.904-50. Pasmepnr pemerkn PB
s soznyxopacnpenenuteneid BIT1 u BI13 co-
crapistoT 250 x 400 mm, aa BI12 u BI14—-400 x
x 600 MM. ¥Yron ycTaHOBKH KpaiHHX J0ONATOK
peteTks u3Mmensierces o 0 go 45° Tlpu 3tom
CTpyd H3MEHACTCH OT KOMIIAKTHOH (IIpu mapan-
nelbHOM YCTAHOBKE JIONMATOK) A0 BecpHOH. [laa

Puc. 6.3. IlopopoTHnlil aymupyroiui narpybok THnma
i

1—pepxpee 38ep0, 2 ONOPHBIE POJIHKH, J —Ccpeanee 3BeHO; 4 INap-
HHP, J— HHKHEE 3BEHO

BHIDABHHUBAHKA MOTOKA BO3/yXa HMeeTcH AB2 psija
pﬂ.CCCKaTCﬂCﬁ B BH/IC IUIOCKHX JIONATOK, MPUKPEN-
JTeHHBIX K OOKOBBIM CTEHKaM Ha BBIXOAE H3
HEMOABHKHOM YacTH, a TAKXKe K CTEHKaM NOBO-
POTHOM 4acTu mnepen peineTkoit. Henmoasuxnas
4acTh TPHCOEIMHAETCH C TOMOMNILI (raHna K
NOABOASILIEMY  BO3JYXOBOAY TPAMOYIOABHOIO
(Bozayxopacnpeaenurean BIT1 u BI12) u xpyrio-
ro (BII3 u BII4) ceuenua. B nmocrnenmnem ciyuae
B HEMOABHKHOM 4acTU BO3JyXOpacnpeaemTesei
BIT3 u BIT4 umeeTcs niepexos ¢ IPAMOYTONBHOFO
Ha KpPYrJ0e CCYCHMC M JIOMOJHHTCIBHBIC JETANH,
obecneynBaroIKe BO3SMOKHOCTE TOBOPOTA BO31Yy-
xopacnpeaenurtens Ha 360° Boxpyr ocu mogBoas-
mero Bo3ayxosoja. Bosayxopacnpenenurenu mo-
IYT yCTAHABJIHBATLCA BEPTHKANLHO NPH BEPXHEM
NOABOAE BO3/AYXa HIM FOPH3OHTAIBHO NpH S0KO-
BOM no/iBojic. OCHOBHBIE XaPAKTEPHCTUKM BO3IY-
xopacnpenenurened tuna BI1 npuBeacunt B
Tabn. 6.4.

[pu TenuoBoM 06s1yuCHUM TIOCTOSHHBIX pa-
GOMHX MECT HAarpeTbIMH TNOBEPXHOCTAMH HHTEH-
cHBHOCTBIO oT 140 10 350 Br/M? npeaycmarpHpa-
€Tcs YCTAHOBKA BEHTHIATOPOB-BEEPOB (a3parTo-
pos). Tlpn nNpuMEHEHHH BEHTUIATOPOB-BCCPOB
caenyer obecneunBaTh NOMACPKAHUE JIOTYCTHMOM
IFOCT 12.1.005-88 TemmepaTypsl BO3yXa yBellu-
uynBas ckopocth Ha 0.2 M/c Bonee ykazaHHOM
B aroM ['OCTe. JQns 3T0i nenm AyIIUpOBaHHE
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Puc. 6.4. Aywmpyromue natpyokn tana I1]]

@ -C BEPXHHM NOJBOAOM BO3MYXa: f—C HHKHUM NOABOJOM BO3-
ayxa; / BO3AyXOBOM 2 Kopmyc; J- HanpaBJSrOUIas PeILerka

a b
—

1]

Puc. 6.5. BoaayxopacnpeaeaaTens NOBOPOTHBIA peryJin-
pyembrii THna BIT ¢ npucocaMHMTENBHBIM NaTpyGKOM
upsmoyronsaoro ceuenwsi— BIT1 u BI12

] - HenoasHxHa# YacTh, 2-noBOpoTHAA waclk, F- ruOKMi .mci;
4 — paccexaTe/n: 5—-peecpHan pellerka

pabounx MeCT BHYTPEHHHMM BO3AYXOM OCYIIECT-
BISETCA TNOBOPOTHRIMH adpatopamu [TAM-24
(puc. 6.7) BoimyckacMbiMu CTapOOCKOILCKHM Me-
XaHHYECKHM 3aBOJOM. A3paTop COCTOMT H3 Oce-
BOTO BCHTHAATOPA, NMOJAYa KOTOPOro COCTABIACT
24000 m3/4  Bo3ayxa, snEKTpOABMraTens THIA
4A100L4V3 momHocTLiO 4 KBT, 1 MMeeT aBTOMa-
THYCCKOE YCTPOHCTBO, MOBOPAYHBAIOLICE BEHTH-

Puc. 6.6. Bosayxopacnpeaenurtens noBOpOTHBbIA pery-
aupyembii 1una BI1 ¢ npucoauauiensHbiM naTpybkom
xpyrnoro ceuenus — BI13 u BI14

I HemompHXHAA vACTL 2- IOBOPOTHAA Yacib; 3 rubkui nmci;
4 - pacceka’le/iu; 5 BeepHas peiueTka; 6 — nepexol

astop 11 pa3 B 1 Mun. Pabouee xosieco BeHTHNS-
TOpa VKpPEIJIEHO Ha Bajly 3NCKTPOABHUTATEIA U
3aKIH04CHO B 00ewaiiky, COCMHCHHYIO C HANpaB-
NANMMM anmapaToM. DIeKTpoasuraress ¢ pabo-
YHM KOJICCOM M HAIIPaBJIsIOIIMA annapat npu
NOMOIIH PEAYKTOpa MOTYT COBEPILATH NOBOPOT
B 0obe cTopoHBL. YT0I OBOPOTA PETYIHPYETCA OT
0 1o 60°. Ha nanpapisiolleM anmapare yCTaHoOB-
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TABJIMUA 64. XAPAKTEPUCTHUKH BO3AYXOPACHPEIENUTENENA TUIA BI1

Mapka Pasmepsl, MM Macca, kr PdC'{CT‘l}aﬂ l:::lzumaﬂh. Koaddpuunenrs
0
axb
a B L m n g
BIT1, BII3 250 x 400 536 465 869 14 2,65
T sa w9 2 ™ 272
4.7 ] 1,90
1502 18
BI12, BI14 400 x 600 736 615 1449 33 1,46
60 704 719 1789 426 e 153
[Mpumevwanus: 1. Pasmepnl B macca Bozayxopacnpenenutesncit BI1lu BI12 npuregeHs B umcnutesne, BI13

u BIl4 -8 3samenatese

2. KosdduumenTsl m u # ANS KOMNAKTHOH CTPYH NpHBEAEHBl B YHC/MTENE, A/A BECPHOH B 3HaMeHaTele.
3. Koodpnuuentsl £ npuseneubl npx BCPXHEM NOABOAE BO3AYXA NOA yraom 807 K BEPTHKAIM B BEPXHEi cTpoKe,
noa yriom 45°- B cpeameil cTpoKe M BepTHKAa/lLHO BHM3 B TpeThell cTpoke. B 4HcnuTesie npuBeaenbl 3HAYeRHS 105

KOMIAKTHOH CTPYH, B 3HaMeHaTelle—AJis BeepHOM.

jgeHa (opcyHKa, KOTOpas MOMACT PACHbLICHHYIO
BOJy B MOTOK Bo3amyxa. Paccrosnue or aspatopa
a0 pabodero MecTa ONpeAEnAeTCa KOHKPETHLIMH
yCIOBHAMH, MAKCMMAa/JBHOC PAacCTOSHHE pABHO
20 m. KonuuectBo BOabI A7% (DOPCYHKH perynu-
pyeTcs BEHTWIEM, MAaKCHMAaNbHBIA pacxon Bobl
30 n/4, naeieHWe BOARI JIA  (opcyHkn 02—
0,3 MIla. BozayiuHbiid BeHTHIb (DOPCYHKH cleay-
€T OTKPBIBATh MOJIHOCTEIO, 4BJICHHE B MATHCTPA-
| TIpH 3TOM J0/kHO OwiTh He Hike 0,5 MTla,
MAaKCHMAJIbHBIH pacxol BO3Ayxa Ha (POpCyHKy
140 m*/4. Tlpn HopmanbHOMN 3kcnnyaTanun Gop-
CYHKH BOJA H3 Hee O/IKHA BBIXOJAHFTbh B BUIE
MEeJIKOH BOAAHOM TNBLIH (Kaljad BOJbI OTCYTCT-
BytoT). O6pa3oBaHHe KaleJb BOAE! 3@ (POPCYHKOH
CBUZICTEIBCTBYET O MOHMKCHHH JAaBICHHS BO3AYXa
B MarucTpaii.

B nomenieHUaX oOILECTBEHHBIX, a AMHHHACTpA-
TUBHO-OBITOBBIX W IPOM3BOJICTBEHHBIX 3JIAHMIA,
coopyxaembix B 1V xkiaumatuueckoMm pailone,
a TakXke npu 00OCHOBAHHH H B APYTMX KIUMAaTH-
ueCKHX pailoHax, npu M3OBITKAX ABHOH TEMIOTHI
ponee 23 Br/M® cieayer npenycMaTpHBaTh 10-
IOMHATEIBHO K 001coOMEHHOH NPHTO4HONH BEH-
THMANMH YCTAHOBKY NOTOJOYHLIX BEeHTHISATOPOB
ANl YBENHYEHHS CKOPOCTH ABHXEHHs BO3ayXa Ha
pabouux MecTax MM HA OT/C/IbHBIX, y4acTkax
B Teliwii mepuon roga Ha 0,2-0.3 m/c Gozee
gonyctuMbix  ykasaneix B [OCT 12.1.005-88
i B npunoxennn k¥ CHull 2.04.05-86. dns atoi

Puc. 6.7. TlosopoTabli aspatop [TAM-24

1-cron nonopotmuii, 2 peaykiop., 3 2eK1poBKIdIeis, 4 - pa-
Bovee koneco, 5-nuenmaikyeckas Gopeyika, 6— HalpaBIRIOLIKI
annapar, 7 KHOHOuHBIE 11yCk, § crofika, ¥-Boma, /10 Bo3ayx

eI HCHONB3YIOTCA HOTONOYHBIC BEHTHIATOPHI
BIIK-15 «Coroa» (puc. 6.8), «3anrezyp-3» u «3an-
re3yp-5». [loToiouHbIE BEHTHIISATOPEI COCTOAT H3
0oaHO()A3HOrO 3NICKTPOABUIATE HAIPSHKEHHCM
220 B, nomacTeii, cHCTeMbl NIO/IBECA H CTYNEHYATO-
ro pPEryiaropa cKkOpocTH. B NpOMBINUICHHBIX
3AHNUAX BEHTUIATOPBI YCTAHABIIMBAIOT HEMOCPLI-
CTBCHHO HaJ1 pabO1HM MECTOM HA BbICOTE OT MOJIa
3-6 M.

TlpH pasMemICHMA NOTOIOMHEIX BEHTHIATO-
POB B TPakIAHCKHX 3JAHHAX HYXKHO DYKOBOJ-
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) 1500
D
2
Prc, 6.8. Beutunsrop mnotonodnsii  THna  BITK-15
«Coros»

CTBOBATHCA CACAYIOMIMMH COOOPaKEHH AMMU:

KOJIHYECTBO BEHTHIATOPOB, OOCTYKUBAROLIUX
TIOMCILCHHE, OTIPEAEIIACTCA UCXO15 U3 HOPMBI TTof1a-
yn Bo3ayxa 650-900 m*/y ra 1 M? nomany noma;

B NOMEUICHUAX, IJI¢ MOCCTHIEAH CBODOIHO
TICPEABUIAlOTCA 1O Beel nuoumrany ((otie, BhicTa-
BOYHBIX 3a/1aX H T.7.) BEHTHIATOPBI pa3Mera-
I0TCA PAaBHOMEPHO MO TMUIOLIATH MOMEILCHHUS;

B MOMEUICHUAX ¢ (DUKCHPOBAHHBIMH MECTAMH
pa3sMemeHus noceTurene (pecropaHs, 3pHreb-
Hbi¢ 3abl, AJAMHHUCTPATHBHBIC TOMELUCHHA H
T.1l.) BEHTHJIATOPBI YCTAHABIMBAIOTCA HAJ1 TIPO-
XO/laMH.

[IpnMeHeHHE MOTOJIOYHBIX BEHTHIATOPOB HE
CnefyeT OrpaHHYMBaTL paHOHAMH ¢ KaAPKUM
kauMaTtoM. WX panMoHanmbHO TPHMEHATH H B
paiioHax ¢ ymepeHHbIM KaHMaToM. OcHOBHBIC
TEXHMYCCKUC JAHHBIC MOTOJIOYHBIX BCHTHIATOPOB
npuBeneHsl B Tabm. 6.5.

TABJIULA 6.5 TEXHUYECKHE JAHHBIE
IMOTOJIOYHBIX BEHTHUJIATOPOB

Tun IpoH3BoauTENB-

Mom- Macca,
HOCTH, M>/4

pocte, BT kT

BIK-15 «Coroz» 600019 200 74 8,4
«3anre3yp-3» 10 000 50 4,6
«3anrezyp-5» 14 000 85 5.5

6.3. PACYET BO3AYIWIHbIX AYIIER

JlocTHXeHHEe  HOPMHPYEMBIX NapaMeTpos
BO3/1yXa ONpEACIACTCS PACYCTOM IO NpPEACIbHEIM
(OceBBIM) 3HAYCHHAM TNAPAMETPOB  BO3AYIIHOM
CTPYH HA NOCTOAHHOM paboueM MecTe.

3a pacyeTHbIC BEIHYHHBI HA NMOCTOAHHOM pa-
GoYeM MECTe PeKOMEHAYETCA NMPHHHMATE!

MUHHMAILHYIO TEMNepaTypy  BO3AYLIHOH
CTPYH — paBHOl HopMHpyeMmoii no Tabn. 6.1, ecnu
TEeMIEpaTypa BO3JyXd B NMOMCILEHHH BBIILIE HOP-
MHPYEMOId; eciid TeMmIepaTypa Bo3dyXa B TIOMe-
HIeHHH HIXKE HOPMHDPYEMOi, TO MaKCHMAJIbHYIO
TeMIEPaTypy BO3AYINHOH CTPYH CHCAyeT NpPHHM-
MaTh paBHOH HOpMHUpyeMoii no Tabx. 6 npu Ten-
70BOM OOIyueHHH HHTEHCHBHOCTbIO 350 Br/m?
i Goxee mo tada. 1 FOCT 12.1.005-88 npu ot-
KPBITEIX NIPOM3BOACTBEHHBIX TIPOIECCaX;

MHHHMAIbHYI0 KOHICHTPANHUIO BPEIHBIX Be-
IECTB B BO3JAYIIHOH cTpye—pasHoi TIAK no
opuit. 2 FOCT 12.1.005-88;

CKOPOCTh IBHKCHUA BO3/IYIIHOH CTpyH-co-
OTBETCTBYIONIECH MHHMMAJILHOM TeMIepaType cMe-
cu BO3AYXAa B AYIIHPYIOWEH cTpye mo Ttabm, 6.1
IOpH TEMIOBOM OONYYCHHHM HHTEHCHBHOCTBIO
350 Br/mM®> u Gonee wumu mo Tabn. 1 [OCT
12.1.005-88 npu OTKPLITHIX NPOH3BOACTBCHHBIX
npoueccax.

Tpu pacuere onpenenserca THHOpa3MEp ay-
MIHPYIONIETO BO3AyXopacmpeaenurensa F,, cko-
POCTH BHITIYCKA BO3/IyXa U M PACXOJ BO3AYXA Ha
BosAyxopacnpeneauTens L,. Temnepatypa np-
TOYHOrO BO3AyXa HA BBIXOJE M3 BO3AYyXOpacr-
peACTHTENS [, AODKHA OblITh MCHBLICH HIM pas-
HOH HOPMUPYEMOI.

Pacuer npouspoaurcsa u3 yciaorus obecreue-
HHUA HOPMHPYCMBIX MApaMeTpoB BO3JlyXa Ha IMoO-
CTOSHHOM paboueM MmecTe no cregyromum dop-
MyJam:

a) TpH TCIVIOBBIACICHUAX U [y5n, > Tg, NOJY-
YCHHOM MPH agdadaTHUeCKOM OXJI2XICHUM BO3IY-
xa win 6e3 oxnaxIcHus,

R A F
o [( bs ~ fuops) ] : 61)
(’p] == rIZ))"
v X
Uy = o 2 UHDDM s (62)
m./ F,

IJie X— PacCTOsHUE OT BO3AYyXOpacnpeAeanTesns Ao pabo-
Yero mecra, M, m, n - COOTBCTCTBCHHO CKOPOCTE(Oﬁ H TCM-
nepaTypHell  KOXPOUIHCHTE  BO3AYXOPACIIPEACIUTEIS
(cM. Tabu. 6.3);

6) NP TEIUIOBBUIENEHUAX U [y, < lo, TIOTY-
4CHHO TIPH aanadaTHYeCKOM OX/IaXACHHH,

Fo = (x/m)?; (6.3)
Ug = Vpopaes (6.4)
fo = laopu s (6.5)
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Puc. 6.11. Homorpamma st OnpegesieHHs THIIOpa3Mepa
II1A

Pnc. 6.12. Homorpamma IS onpeaeneHus pacxoaa BO3-
ayxa wa IIQ
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Puc. 6.13. Homorpamma ans onpeaeneHis THIIOpa3mepa
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Puc. 6.14. Homorpamma a1s onpefie/ieHHs pacxona Bo3-
nyxa Ha I1[]

T.e. TpebyeTea HCKYCCTBEHHOE OXMakaeHHe BO3-
AyXa;

B) NPH ra3o- ¥ IbIIEBHACICHHIX 1, PACCUH-
TeiBaeTCs 1o Qopmyne (6.2), a

5 2
Fo:[(_———-—"p'] H)],K))CJ i

(zps = 20)m

rae INJIK -npenensuo gonyctMas KOHLEHTpauMs Bped-
HLIX BCIECTB Ha palodyeM Mecie B COOTBCICTBHH C
npun. 2 FTOCT 12.1.005-88; z,, u zo—KoHUeHTpaLMA
BPEIHBIX BEIIECTB B BO3nyxe paboucii 30HB H B MPHTOY-
HOM BO3/lyXe HA BbIXOAE M3 RO3JYXOpACHpEeAeTHTENs.

(6.6}

Ecau 3ajanw penmumuet m, n, Fy u x crenyer
ONPEAENATE: Uy IPH X < m L/ Fy o dopmy:e (6.4);

to OPH x <n \/F; mo ¢popmyae (6.5); v, mpu

x> m,/F, no dopmyne (6.2); 1, npu x > n\/F—D
no dopmyie

ty= {pJ — M.
R,

Ha puc. 6.9-6.14 npuseicHsl HOMOrpaMMEL,
nocTpoeHHble No hopmynam (6.1)—(6.6) ans Tu-
NOBLIX KOHCTPYKLIMH AYLWIMPYIOUIMX BO3jyxopac-
npeenurenei.

Ilpumep 6.1. MHTEHCUBHOCTH TeNIOBOro 06-
TyqeHHst Ha pabodem MecTe pasha 700 Br/m?;
KaTcropus paboT -cpesHeit THKECTH; TeMIepaTy-
pa B paboueii 30He nomeuienus 1, , = 30°C; Bos-
MOXHOE MHUHHMA/IbHOE PACCTOSIHHE OT BBIXQIHOIO
CEYEHHs MYIUMPYIOUIEro BO3/lyXOPACTIpCae IHTeNs
no pabGouero Mmecta x =2 m. [lyrem agmabatd-
4eCKOH 0OpaboTKH MOJaBAEMOro BO3YXa MOXHO
NOJY4YdTh TeMneparypy f, = 21 °C. Onpeaennts
THIIOpasMep Bos3ayxopacapenenutens ¥JB n tpe-
OyeMbiif /118 AYUIAPOBAHUS PACXOJ BO3AYXA.

Pewenue. Tlo Tabn. 6.1 npu uHTEeHCHBHOCTH
obayvenus 700 Br/m? u pabore CPCIHEH TAXKeCTH
TOTYYHM Uyqp,, = 1 M/C H 1,,,,, = 22°C. Vuurnisasn
NOBBLILICHUC TEMIIEPATYphl BO3/AYyXa B pabodeit
30HC Ha 30 — 28 = 2°C, TemmepaTypy Bo3ayxa
B CTpye, COINIacHO mpuMedanuwo | k Tabn. 6.1,
cneayer noHmsuTh Ha 0,4 x 2 = 0,8°C, T.¢. npu-
HATb PaBHOM £, = 22 — 0,8 = 21,2°C.

[pu ¢,,,., > t, no dopmyie (6.1) pacuerHas
nlomaab Bodayxopacnpedenautens YJIB cocra-
BUT:

6.7)

g[(30— 21.2)2
* 71 (30-2139

YcTaHaBIuBaeM
VAB-1 ¢ Fy, = 0,17 Mm%

2
] = 0,16 m2.

BO3YXOPACIIPEAC/THTENh
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OnpenenseM cKOPOCTE BHINYCKA BO3/AyXa MO
popmymae (6.2)
1-2
U =

=———=0,8 m/c.
6./0,17

lpunumaem vy = v,,,, = 1 M/c.
PaccuuTeiBaeM pacxos BO3yXa, MOAaBACMBIH
Yyepe3 BO3AYXOpaCHpeneiHTeNb:
Ly =36000, Fy = 3600 x 1 x 0,17 =612 m*/u.

[Mpumep 6.2. OnpescauTs N0 HOMOrpaMMam
Tumopazmep VY JIB u pacxoa Bo3ayxa Ha AyiIMpo-

BAHWE TNPU  CHEAYIONIMX HCXOAHBIX  JAHHBIX:
X=4M 1, =ty =9°C 1, — 1, =12°C;
7o, —OAK = 16 Mr/m?;  z,, — 2y = 40 mr/m*;
Upgpe = 3 M/C.

Pewenue. Mo nomorpamme puc. 6.9 coeauns-
eM TpAMOIl JIMHHEH TOYKM Ha IIKanax f,, —
~ taopw = 9°C 1 1, — 1, = 12°C. B Touke nepece-
yenus co wkanoi (z,, — [AK)/(z,, — z,) mony-

yaem 3Hauenre 0.75. Tlposoaum mpamyto, coenn-
HAWMWYIO Todku (2, , — TIAK)/(z,, — 25) = 0,75 u
Xx=4M H BbIIC NEpeceyeHus 3TOH JIMHUM CO
LIKAI0H «THIOpAa3Mep» HAXOMUM, UTO HOPMUpYE-
Mas temrncpaTtypa obecmeunsaerca VB-2.

Husa obecnevenus INK na nocrosHHom pa-
Gouem Mecte npu (z,, — THIK)/(z,, — z5) = 16/
/40 =04 u x =4'M no HOMorpamme puc. 6.9
AHAMOTHYHO HAXOAuM THmopasmep Y/IB-1.

TTpusfivaeM GoabluMi U3 HalIeHHBIX THNO-
paszmMepos, T.¢. YB-2.

Ha nomorpamme pmc. 6.10 mposoaum mps-
MYIO, COCOHHSIONIYIO TOYKH X =4 M H Uy, =
= 3 mfc, Hepes rouky YAB-2 mkansl «THmnopas-
Mep» U TOJYYEHHYIO TOYKY MepeceyeHHs Ha «He-
MOH» IIKaje NMPOBOJUM NPAMYKO JIO ILKAJIbI Uy,
rae noxy4aem v, = 3,2 M/c.

Ha nepecedenun co mkanoil L, Haxomum
TpebyeMsiil pacxoa BO3AyXa Ha AyluMpoBaHue
paBHBIM 4400 m>/4.

| I'nasa7
BO3/YHIHBIE 3ABECHI!

7.1. OBIHME MNMOJIOXEHHWA

Bo3ayiHele 3aBeckl yCTpauBaloOT B OTAILIHBA-
eMbIX 3/1aHHAX 11a obecrnieycHus TpebyemMoit Tem-
nepaTypel Bo3ayxa B paboueil (oOcnysxuBaeMoii)
30HE M HA OCTOAHHBIX pabovMX MECTax, pacnoso-
JKCHHEIX BOJIM3M BOPOT, /Bepell M TexHOMOIrMuec-
KHX TpoeMoB. Bo3dylIHBIE IIH BO3AYIIHO-TENIO-
BbIC 3dBechl (BO3JYIIHBIC 34BECHI C MOJ0rPEBOM
BO3/lyXa) MOrYT OBITb UIMOCPHOrO WJIH CMEIIN-
BAIOLIEIO THIIA.

3aseckl HMOEPHOro THMA B pe3yibTaTe 4Hac-

! Tlo pa6oram LTHMMUnpomspanuit 1 MUCH.

THYHOT'O MEPEKPLITHA NPOeMa BO3AYUIHOH CTpyei
(1maOepyrowero AeHCTBUA BO3AYILHOH CTPYH) Cy-
LIECTBEHHO COKPAIIAIT MPOPHIB HAPYKHOFO BO3-
AyXa 4epe3 OTKpbIThil npoem (3HaycHue kodu-
IMEHTA PACX0/1a BO3AyXa yepes npoeM npu pabote
3aBCChl CTAHOBUTCA MEHbBINE), & B IOMEUICHHE
nocrynaer obpasyromas cMech X0JOIHOTO Ha-
pyXHOro BO3/yxa ¢ HarpeteiM. [lpu 3TOM Tem-
nepaTrypa cMecH [0/bkHa ObiTh paBHa Hopma-
THBHOIA.

3aBechl CMEINHMBAOLICrO THOA HE CO3NAIOT
JONOJIHATEILHOTO CONPOTHUBJIEHHS HA MYTH BPHI-
BAIOILICTOCA HAPYXKHOIO BO3AYXA, 4 OCYLICCTRIIA-
10T 3{HeKTHBHOE CMEIIIEHHe €r0 ¢ HAIPETHIM BO3-
IyXOM 3aBechl B mpedeiax raMOypa. 3aech Takxe
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TEeMIEPaTypa CMECH BO3/yXd NOIKHA OBITH paBHA
HOPMaTHBHOM.

Mocroanso aelicTByrOIME BO3AYIIHBIC WIH
BOZAYIIHO-TEIUIOBEIE 3aBeckl WMGepHOro THUma
creayeT NMpefycMaTpHBaTh Y TIOCTOAHHO OTKpbi-
ThIX BOPOT MJIM TEXHOJIOMMYECKHX IIPOCMOB B Ha-
PYXHBIX OTpax/IalomAX KOHCTPYKIUAX. 3aBechi
HHOEPHOT 0 THNA NEPHOAMYECKOro ASHCTBUA yC1a-
HABJIMBAKOT Yy BOPOT, HE HMEIOIMUX TamMbypoB
H OTKPEHIBAIOIMXCA Yalle 5 pa3 Win He McHee ueM
Ha 40 MHH B CMEHY, U Y OTKPLIBAIOIINXCA TEXHO-
JIOPMYECKHX [POEMOB B HAPYKHBIX OrpaXJatoniux
KOHCTPYKIMAX 34aHMA B pailoHax ¢ pacuyeTHOMH
TeMnepaTypoil HapyxHoro Bozayxa —15°C u Hu-
xe (mapamerpel b). [lpu obocHoBanuu npeay-
CMaTPUBAIOTCA 3aBechl [UIA 30aHHi B paiioHax
H ¢ APYTHMH PACYETHBEIMH TEMIIEPATYPaMH HaPyXK-
HOrO BO31YyXa, U IIPH APYrOi NpoAoIKATEIBHOCTH
OTKPBIBAHUS BOPOT M NPOEMOB (Hampumep, B mo-
MEILEHHAX ¢ MOKPBIM PCKHMOM H B HOMEIICHHAX
C KOHOHUHOHHPOBAHUEM BO3[lyXa).

Bo3ayumHo-Ten10BbIE 3aBECHl CMEIIHBAIOLLE-
ro THUIA CIeAyeT OPOCKTHPOBATH:

4) y HApYXHBIX JBepel BecTuOrOJIelH obrect-
BCHHBIX H ﬂﬂMHHHCTpaTHBHD-ﬁbITOBHK :malmﬁ B
3a8BUCHMOCTH OT PAcUeTHOH TEMMNEPATYPbl HAPYXK-
HOro BO3AYXa B XOJIO/AHBIH nepuon roga (mapa-
merpel B) M uxcna mroaci, npoxogAmmMx vepes
aBepu B TeveHne | 4,

OpH TeMnepaType oT

—15 1o —20°C . . 400 yer, v Bonee
MpH TeMIeparype oT

—26 o —40°C . 250 » »
mpu TEMNEpaType HUKe

—-40°C 100 » »

6) npu ODOCHOBAHUM Y HAPYKHBIX JBEpeil
34aHUMA, eCli K BECTHOIOIIO MIPAMBIKAIOT TTOMEIILe-
Hua ©Oe3 tamOypa, oOopydoBaHHBiE CHCTEMaMH
KOHIMLIMOHHPOBAHHA BO31YX4;

B) ¥ HAPYXKHBIX ABCpeH HOMEIICHUH ¢ MOK-
PBIM PEKHMOM.

TeMnepaTypy cMecH BO3/yXa, HOCTYNAOILETO
B NoMelyeHue npH paboTe BO3AYMHBIX 3aBeC,
CIeAyeT NPUHUMATE (€CTM 3TO HE NPOTHBOPCUMT
TeXHOJIOrH4eckuM TpeboBanuamM) He MeHee: 14°C
npu serkoi pabore; 12°C npu paborte cpenHeit
TSKCCTH M 1715 BecTHOrONCH OGLIECTBEHHBIX U ajl-
MHHACTPAaTHBHO-OLITOBEIX 31aHuH; 8 “C npu Tmxe-
J10ii padote; 5°C npu Taxenoii pabore H oTCyTCT-
BHH TOCTOAHHBIX pabOYHX MecT Ha PACCTOAHUM
3 M M MeHee OT HAPYXKHBIX CTeH U 6 M M MeHee oT
nBepei, BOPOT M TIPOEMOB.

TemnepaTypa BO3Ayxa, NOJAaBAEMOTO BO3-
AYMHO-TCNIOBBIMH  34BCCAMH, NPUHUMACTCH HE
Beiiue 50 °C y napyxHbix asepeit # 70 °C y Bopor
M TEXHOJOTMHYECKMX MPOEMOB, €CIIM HE YCTAHOBIeE-
HBI JPYIHC TCMICPATYPBI 10 TEXHOIOTHYECKHM
TpeGOBAHHAM

CxopocTh BHINYCKa BO3AyXa H3 IeNell HiIu
OTBEPCTHIH BO3AYILIHBIX H BO3AYLIHO-TEILIOBBIX 3a-
BCC CII/lyeT npuHAMaTh He Gosee 8 mM/c y Hapyx-
HbIX ABepeil, 25 M/C y BOPOT H TEXHOIOTHYECKHX
NPOEMOB, ¢CJIH HE YCTAHOBICHBI APYrHE CKOPOCTH
1O TEXHOJIOTHYECKUM TPeOOBaHUIM.

3aBechl IUMGEPHOrO THMA, KAk MPaBUIO, NIPO-
CKTHPYIOT C ABYCTOPDOHHHM BBINIYCKOM BO3ayXa
(IBYCTOPOHHHE 3aBeChl) H KOMIOHYIOT H3 HBYX
CAMOCTOATEILHBIX arperaTop, COCTOAIIMX H3 pa-
AHATBHBIX HIIM OCCBEIX BEHTHIATOPOB, KAIOpH-
(epos, ecTi 3aBeca BO3AYIIHO-TCIUIOBAS, H BO3IY-
XOpacnpeacIuTeIbHbIX Kopobor (puc 7.1), koTo-
PbIC YCTAHABIHBAIOT C KaXA0# CTOPOHbBI OTKPbIBA-

€MOro IpoeMa.
BosayxopacnpeaenutensHbie kopoba 3aBec

pacnosaraloT ¢ BHyTpeHHelH cTOpPOHEBI poeMa Ha

paccroaHun He Oosee 9\1\/1‘"—..., (roe F,,—nno-
1maak OTKPBIBAEMOro MpoeMa, OB0PYNOBAHHOrO
3asecoi). [Ipu oTcyTCTBHH MecTa AN YCTAHOBKH
KOpoGOB HEeNnoCPeACTREHHO Y OTKPHIBACMBIX TpOe-
MOB PEKOMEHAYCTCS TIPUMEHATH 34BECHl C YJUIH-
HCHHEIMH  BO3JYXOBBIIYCKHBIMH  HAcajKaMH
(puc, 7.2). 3azop MexAy HacajkaMM H IPOEMOM
cleyeT 3aluMBaTh. BosgyumrHam cTpys 3aBechi
MOJDKHA HanpaBJasThes nox vrioMm 30° k naockoc-
TH npocMa, obOpPyIOBAHHOIO 3aBecoil. BbicoTa
BO3AYXOBBIIYCKHOM IIETH NPUHUMACTCS DPaBHOI
BBICOTE OTKpBLITOrO mpoema. KoHeTpyKuus Bo3ay-
XOpacrpeeIuTeNbHbiX KopofoB nomkHa obecne-
YHBaTh TOPU3OHTAJLHOE [BHXKEHHC BO3AYIIHOH
CTPYH 3aBCChl M OTHOINEHHC MHHMMANLHOH CKO-
POCTH BbIXO/JA BO3AYXA K MAKCUMAIILHOM TIO BICO-
Te wem He Medee 0,7. Ha 3aBecy mubepHoro tamna
BO3/YX, KaK TIPABHI0, 3a6UpaeTCa HA YPOBHE BCa-
criBaOlllero narpyoka BeHTHiasTOpa. [lpHm ycra-
HOBKE BEHTUIIATOPA Ha N0y peKOMEHayeTcs 3a6u-
paTh BO3AyX M3 BEPXHEH 30HBI MOMELICHHA, CCITH
TeMIepaTypa Bo3yxa B BepxHeli 30He Ha 5° u Ho-
Jiee BbIle TeMIepaTypsl B paboueil 3oxe. omnyc-
KAeTCA YCTPOMCTBO HIKHHX MM OOKOBLIX OIHO-
CTOPOHHHX 3aBec. 3aBeChl ¢ HUXKHEH noaayeii Bo3-
JlyXa PpeKOMEHAyeTca MNPUMEHATh MNpPH  LUHPHHE
npoemMa, 3HaYUTCIBHO OobIeiH, YeM BEIcoTa. OHHA
Oonee HafeXKHO TIPEOXPAHAKOT HIKHIOK 30HY
NOMEUIEHHA OT NPOPhIBA XONOAHOTO BO3ayXxa. O-
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HOCTOPOHHHE 32BECHI 10 CPABHEHUIO C JIBYCTOPOH-
HHMH MCHCC Ha/IC)KHO IEPEKPbIBAIOT TTPOEM IIpH
JNBMXKEHHM MM OCTAHOBKE TpaHcmopra. [lus
YMEHBLIEHHH MOTEPD TEIJIA C YACThO CTPYH 3aBe-
Chbl yXOswIeH Hapyxky pekoMmeHayetcs (0cobeHHO
TIPH OJHOCTOPOHHHX 3aBECAX) yCTPauBaTh TaM-
Oyp, uMeroniuii OOKOBbIE CTEHKH M MEPEKPLITHE.
Jnuna TamMOypa JomkHa ObITh He MEHBILE IIHPH-
HBl BOPOT, a LUMpMHA—Ha | M OoJblle LHPHHEI
BOPOT.

Beinyck BO3AyXa M3 BO3AYIUHO-TEIIOBLIX 3a-
BEC CMEMIMBAIOIIETO THIIA CIEYeT TpPexycMaTpH-
BaTh C JIBYX CTOPOH B HENOCPEACTBEHHON Hm3oc-
TH OT OTKPHIBAEMBIX [Bepeil, Tak 4ToOB! MOTOKH
BO3JyXa 3aBeCHl HE IPEPLIBATHCE OTKPEITHIMH
cTROpPKaMu ABepeit. KOHCTPYKIHA BO31yXOBIITyC-
KHBIX OTBEPCTHH HOJKHA 0OECTIeYHBATh FOPH3OH-
TalbHOC HANIPABICHME NMOTOKAa BO3JyXa 3aBEChL
BricoTa BO3AYXOBLITYCKHBIX OTBEPCTHH NPHHHMA-
erca ot 0,1 1o 1,6 M oT nosa, NIHPHHA — OTIpESEs-
ercsi pacueroM. 3abop BO3ayXa Ha 3aBecy, Kak
NpaBHIIO, MPOH3BOUTCA TIOA NOTOIKOM BecTHOIO-
9. 3a60p BO3ayXa CHApYXKH IPEAyCMATPUBAETCH
NpH COBMEICHHH BO3/YIIHO-TEIUIOBOH 3aBechl ¢
npuTouHOi seHTHsnKeil. [TogasaTe Bo3ayx peko-
MEH/IYETCA: TIPH BO3AYX03a00pPe M3 OMELLCHHA — B
TaMOyp (BHYTPCHHMI — [IPH TPOMHEBIX JABEPAX), IpH
BO3/1yx03a00pe CHapy®# —B BeCTHOIONb.

OcHoBHOE 000py/I0BaHHE BO3AYIUHBIX H BO3-
JYINHO-TEIUIOBBIX 3aBeC CIEeAyeT Pa3MelarTh y Ha-
PYXKHBIX BOPOT, JBEpeH U MPOEMOB B IIOMEIIICHHAX
¢ TPOHM3BOJCTBAMM BCEX KaTeropuil TNOXapHOH,
B3pPBIBOMOKAPHON H B3pBIBHONH omacHocTH. Obo-
PYJAOBaHHE 3aBec ¢ KallopHhepamMu TPH 1EIUT0HO-
CHTENE BOJE WM Tape MOMNyCKaeTcd PasMElaTh
B IIOMEILICHHAX, JOCTYIl B KOTODHIE OrpaHHYeH
(cK7manel, KNManoBLIE H AP.).

JAns MOMEIUEHMH ¢ B3PLIBOOMACHKIMHA MPOU3-
BOJCTBAMH JOJIKHBI NPUMEHATLCA BEHTHISTOPHI
B MCKPO3ALIMIIEHHOM HCIOJHEHHH, a TeMIlepaTy-
pa TEMIOHOCHTEN [U1A KajopH(epos, Yepes KoTo-
phle IPOXOJNHT PEUMPKYJIALHOHHBLIA BO3NYX, He
AOKHA NMpeBbITaTh 80% 3HaueHHS TEeMMEPaTyphl
CaMOBOCTIJIAMEHEHUA ra30B, Napos WiK meitn, Ec-
I B KA4eCTBe TEIUIOHOCHTENA IIPUMEHACTCS Tops-
4as BOJA, ¢ TEMIEpaTypa MU KaTeropuii npous-
BoACTB A, b n E nipy HaHuMH ropiotcii ¥ B3pbIBO-
OTIACHOM MNbIIM B MOMEILEHHAX NOMKHA OBITH He
Beiic 110°C, a mpu ee OTCYTCTBMH - HE BblllIe
150°C. Tlpu OTCYTCTBHH COOTBETCTBYIOILEIO HCK-
PO3allMIEHHOro 00OPYAOBAHAA Ha 3aBecy B MO-
MeneHuax ¢ kareropuamu A, b u E nonyckaercs
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Puc 72 Pasmewenue 3anec

a—MekJ1y KOJOHHAMM, i 34 KOJIOHHAMH

3a0HpaTh HApyKHBI BO3AYX MW BO3AYX M3 cO-
ceHux nomeuieHdd kateropudt B, ' u 1, ecnn
B HeM HET roproveil IBLIH.

CpencTBa aBTOMATH3ALMH BO3AYITHEIX 3aBec
JomkHbl ofecmeuHBaTE: NMycK BEHTUIATOPA HpPH
OTKPLIBAHMH 00CIYRHUBAEMOTO IIPOEMa ¥ TIPH NO-
HHKCHHH TeMIlepaTypbl BOIW3H 3aKPLITOTO NMpoe-
Md HHKE YCTAHOBIEHHOIO 3HAYEHUS; BLIKIIIOYCHHE
BEHTHJIATOPA MOCJIEC 34KPBIBAHHS O0CTyRHBAaEMO-
ro mpoeMa M IpH BOCCTAHOBICHHH TEMICPATYPBI
BO3/IyXd BOTU3HM 3AKPBITOTO IIpOeMa JI0 33 JaHHOTO
3HAYCHHA.

Jlia yMeHBIICHHA PACXOa HAPYXKHOrO BO3-
1yXa, MPOpHIBAIOLIErocs B MOMEINEHHE Yepe3 oT-
KPHITHIC POEMbI, H MOIIHOCTH BO3/IYILHbLIX 3aBEC
PEKOMEHIYEeTCA: YMEHBINATE ILIOWANH OTKPBIBA-
eMBIX TPOEMOB, ODOPYMOBAHHBIX 34BECAMH IIH-
6epHOro THIA, NPHUMEHSA WITOPBl WK [T,
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TABJUIIA 7.1. OCHOBHBIE PACHETHBIE NMOKA3ATEJIN KOHCTPYKLMIl BOKOBBIX
IBYCTOPOHHUX BO3/1YIIHO-TETJIOBBIX 3ABEC

" Indp 3apeck T1poH3BOAUTENLHOCTD Mupuna memn, mm Pasmepst npoema  OTHOCHTENBHAS
BOPOT, M up
no po3ayxy G,, no temny Q,, UIMpHEA BMICOTR niomazs F = ;-:
Kr/a Bt
3T.B2-25.01.V3 30 000 180 000 100 3 3 15
3T.B2-28.01.V3 33 600 200 000 100 3,6 3,6 18 .
AS 11 300 73 700 70 2 24 17
2,4 ' 17
A35-01 18 500 173 300 70 3 3 21
3,6 26
3BT1.00.000 3 17
28 800 232 600 90 3
3BT2.00.000 3,6 20
3BT1.00.000-01
40 800 511 700 100 3,6 3 18
3BT2.00.000-01 ;
3BT1.00.000-02 3,6 24
28 800 232 600 75 3,6
3BT2.00.000-02 4,2 28
3BT1.00.000-03 3,6 20
40 800 511 700 90 3,6
3BT2.00.000-03 4,2 23
3BT3-1
39 000 368 200 150 3,6 4,2 12
3BT6-1
3BT3-2
41 400 423 100 150 3,6 4.2 12
3BTé6-2
3BT3-3
43 700 481 600 150 3,6 3.2 12
3BT6-3
3BT3-4
44 100 383 400 150 4,2 4,2 14
3BT6-4
3BT3-5
52 400 522 200 150 4,2 4,2 14

3BT6-5
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Ilpodoancenue maba. 7.1

Mudp 3aBecs ﬂpc‘:bmnonwrenbuocu Ilupana wenn, MM PazMepst npoema OTHOCHTENbHAS
BOPOT, M _ Fy
no so3nyxy G,, no tenay Q,, NNDRE MRS naomans F = F_
KI/9 Bt "
3BT4-1
55200 619 100 150 4.2 4.8 14
3BT7-1
3BT4-2 i
56 400 498 800 150 42 4,8 14
3BT7-2
3BT5-1
63 000 628 100 150 4.2 4.8 14
3BT8-1
3BT5-2
67 800 746 300 150 4,2 48 . 14
3BTS-2
3BT5-3 :
76 900 686 500 150 48 54 16
3BT8-3
3BTS5-4
85 800 959 400 150 4.8 5.4 16
3BT8-4
3BT5-5
91 200 1122 180 150 48 54 16
3BT8-5 ‘

Mpumeuanns: 1. 3asecw 3T. B2-25.01Y3 1 3T, B2-28.01 V3 narotornsioT IopbKOBCKHIA MeXaHHYECKHH 3aBOX
MNe 1 1 Muxsencknii 3aBoj1 BeHTHIAOMOHHLIX 3aroToBok HITO IMpomeenTuiisuns. 3asecst AS-3BT2.00.000-03 narotos-
ASIOT 110 THMOBLIM epTexaM cepun 1.494-2, a 3asecki 3BT3-1-3BT8-5—no ueprexam cepru 5.904-7.

2. B tabnupe npuBenena cyMMapHas MPOH3BOAMTENLHOCTh 3aBeC (ABYX YCTAHOBOK, pacnojaraemblx ¢ obeux
CTOPCH MpPOeMa BOPOT) MPH TeNJOHOCHTENe —NeperpeToil Boge ¢ mapameTpamu 150-70°C u Temmepatype mocty-

NAIOLIEro B BEHTHJIATOP BO3jyxa, pasHoi 14°C.

3. Veaoasie o6o3Hadenns: F,, - Mnomans OTKPLIBAEMOrO IpoeMa, 060pYAoBaHHOrO 3aBecoll; F, —cymMmapras

riolidab BbINYCKHBIX wenei.

a JUIL 3dBeC CMEIHBAIOUIETO THNA NPHHHMATH
KOHCTPYKLMH BXOJIOB, HMEIOIHE CPABHHTEIBHO
HeDoJIbIIHE 3Ha4eHHA Kod(duuueHTOB pacxona
BO3/yXa uYepe3 BXOJ; COKpAlIATE N0 MHHHMYyMa
IJIOLIA/IH OTKPLIBAEMbIX BHITAKHBIX 23PAIHOHHBIX
NPOEMOB B XOJIO/IHEIH MepHoa roia H MaKCHMAIlb-
HO I'epPMETH3UPOBATE NMPHUTBOPbI OKOH BEPXHErQ
CBETa M a’palMOHHBIX (hoHapeH, eClTH OHH B ITOT
NepHOM He OTKPLIBAMNOTCH; YBENHUMBATDH, 10 BO3-
MOXHOCTH, PACXO BO3/IyXa NMPHTOYHOH MeXaHH-
4eCcKOW BEHTHIIALMM HENOCPEJACTBEHHO B IOMeLe-
HHA. 0OOpPY/OBAHHBIC 3ABECAMM.

6%

JeficTrue mepuoiHdeckd paboTarollux 3aBec
HE ClleflyeT YMHTLIBATH B BO3AYIIHOM H TEIJIOBOM
OaaHcax MPHMbIKAIOLIETO MOMEIIEHHS, a paboTy
MOCTOAHHO JCHCTBYIOLIMX BO3JYILIHBIX 3aBeC LIH-
b6epuoro THma (¢ nogorpesoM uin Ge3 nogorpesa
BO3/lyXa) YYHTEIBATE HEOOXOAHMO.

IMpu npoeKTHPOBAHUM B-TIEPBY}O OYEPEib pe-
KOMEH/YeTcsl TIPHHHMATD 3aBechbl 3aBOJCKOTO H3-
TOTOBJIEHHA M TIO THIIOBBIM ueprexam (Tabu. 7.1).
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7.2. PACYET BO3IVUIHBIX 3ABEC

A. 3asecbl mmbeproro THna

O6wmit pacxoa Bo3ayxa, IM0J4BAEMOTO 3aBe-
coit mubepHOro THMa, ONpPEALIOT N0 Gopmye

GJ:5IOO‘§HTIPan Appcm’ (7])

rae ¢—OTHOWIEHNE PACXO/a BO3JyXa, NOJaBaeMo-
ro 3aBecoi, K p4cXony BO3AYXd. NPOXONSUIErO
B IIOMELLEHUE 4Yepe3 mpoem Mpu paboTe 3aBechl;
H,p - KoothduumenT pacxosa npoema npu pabore
3amecsl (Tabdr. 7.2), F - nilomans oTKpeIBAEMOro
npoeMa 06OPY/IOBAHHOTO 3aBecoi, Mm% Ap pas-
HOCTb JIdBJIEHHH BO3YXd C JABYX CTOPOH HAPYX-
HOTO OTPAXK/IEHHS HAa YPOBHEe TNpoema, obopyno-

BaHHOTO 3aBecoif, Ila; p , —NIOTHOCTB, Kr/M?,
CMECH TIOIABAEMOTO 3aRECOH M HAPYKHOTO BO3AY-
Xa NPH TeMmepaTtype ., , PABHOH HOPMATHBHOM;
p=353/(273 +1).

PasHocTs aaBieHHE Ap onpenensaror pacue-
TOM B pe3yNbTaTe PelieHHs yPaBHeHHi BO3yLi-
HBIX OAAHCOB MOMEIEHHH C y4ETOM BETPOBOro
JABJICHUs JUIA XOJIOJHOrO MePHOAA rofa.

Jns OpHEHTHPOROYHBIX PACHETOB, €CJIH HeT
MOJIHBIX MCXO/HBIX JaHHLIX, 3Ha4eHHe Ap MOXHO
onpeneNatTEy no Gopmyne

Ap=ApT+'k1ApB, (7.2)

rae ky —nonpaBovHsli KOdXppHUUEHT Ha BeTpoBOE
NABICHHE, YYHTBIBAIOIMI CTEeNeHbL repMeTHYHOC-
TH 31aHnit (tabn. 7.3);

TABTHUA 72 KO3OOUUHUEHTBI PACXOJA MPOEMOB y,, [UIS 3ABEC LIMBEEPHOT'O THITA

Tun 3aBecs O'mocmenhuag nI0uEaab, 3naveHus P, NP OTHOCHTENLHOM pacxoje BO3myXa,
= f 11004BAEMOT0 3aBecol, ¢

0,5 0,6 0,7. 0,8 0,9 1
10 0,42 0,38 0,35 0,33 0,31 0,29
036 032 031 028 026 025
20 0,35 0,32 0,3 0,29 0,29 0,29
03 027 026 025 025 025
Bokopast 30 031 029 029 029 029 029
40 0,29 0,29 0,29 0,29 0,29 0,29
10 0.5 0,45 0.4 0,37 | 0,34 0,31
042 038 036 032 03 027
Huxuns 20 0.4 ‘ 0,35 0,3 0,28 0,25 0,23
034 03 028 025 023 021
30 0,35 0,3 0,27 0,24 0,22 0,2
031 026 024 021 02 018
40 0,31 0,27 0,24 0,21 0,2 0,18
027 024 021 019 017 0I5

Mpumevanus 1. Han gepioii npuBenensl 3Ha4eHMs |, A8 PasABHKHOIO NpOeMa, MO 4epTol — a8

pacnau#oero,

2. 3HA4EHHS OTHOCHTENBHOTO PACX0Ad § M OTHOCHTE/IbHOI Niomand F MpHHAMAIOT HCXOAS M3 TEXHHKO-3KOHOMH-
qeckux cooGpaxennii B neppom npubamkennn pexomeniyercs npuHuMmath § = 0,6 — 0,7, F = 20 — 30.
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TABJUUA 7.3. [IONIPABOYHBIHA
KO3®®UUMEHT k;, HA BETPOBOE JIABJIEHUE

3nanne ks

Be3 a’palMOHHBIX IIPCEMOB 0,2

C ajpalMOHHBIMH IpoeMaMK, 3akpeitei- 0,5
MH B XOJIO[HBIH NEPHOA rona

To xe, OTKpHITBIMH B XolonHbIT nepuon 0,8
roga

(7.3)

(7.4)

Ap, =9.8hucu(Py — Py);
Ap, =cv]p,/2;

30€Ch hy,e, — PACIETHAS BHICOTA, T.€. PACCTOSIHME MO Bep-
THKAIH OT UEHTPA NpoeMa, 000pyL0BAHHOIO 3aBecoi, 10
YDOBHA HY/IEBHIX [AaBICHWH, INe NABICHUS CHADYXH H
BHYTPH 3ZaHHs PaBHbI (BbHICOTA HEHTPAJLHOH 30HbI), M,
p,~ IIOTHOCTL BO3AYXAa, KI/M®, NpH TemmepaType Ha-
PYXHOro BO3ayxa (mapameTpsl B); p,—To %e, mpn cpen-
Hell 10 BBICOTE MOMEIIEHHI TeMmIepaType BHYTPEHHEro
BO3AyXa f,; U,—PacdeTHas CKOPOCTb BETpA, 3HAYEHHE
KOTOpO#i MpHHHMaeTcs npu napamerpax b ana xonox-
HOTO MepHOJA TOJA; ¢—PAacyeTHHIA A3POAMHAMAYECKHN
KOpHHOMEHT, 3HAYMEHHE KOTOPOro cienyeT NPHHMMATh
no CHull 2.01.07-85.

PacueTHyr0 BBICOTY /.., OPHEHTHPOBOYHO
MOKHO NPHHHMATE:
a) ansg 3faHuf Ge3 a3panuHMOHHBIX TPOEMOB

n (ponapeit
hopew =0,5h (7.5)

rae h,,—BHICOTA OTKPBIBAEMOTO TpOEMa, obopyaoBaH-
HOro 3apecoil;

pacu np*

6) AnA 37aHKN C A9PANHOHHBIMU IIPOEMAMH,
3aKpHLITHIMH B XOJIOAHBIA IepHOI roaa,

h (7.6)

=h 2
pace 1+0.25(1,,/1,,)2+1'

rae hy, —paccTosHME OT HEHTpa mpoeMa, obopynoBanHOro
3aBeCOM, N0 NEHTpa MPUTOYHBLIX NPOEMOB, M; h,-—pac-
CTOSHHE MEXIY HEHTPAMH NPHTOYHBIX M BBITAKHLIX [PO-
€MOB, M; [, — 2/1HHA OTKPLIBAEMbIX B TellIblil MEPHOJ roaa
NPETBOPOB NPUTOYHLIX IPOEMOB, M /,—TO XKe, BBITSK-
HBIX TPOEMOB, M (1JIf 30aHHA CO CBETOAIPAMHOHHBIMH
WIH 3€HATHBIMA (DOHAPSMH, 3AKPHITBIMH B XOJIOIHLIN
NEPHOA TOA, YCPEAHEHHbIE 3HAYEHMA Aj,., TPHBEICHBI
B Tabn. 7.4);

B) JUIA 3JaHHHA C a3pAIMOHHBIMH TIPOEMAMH,
OTKPBLITBIMH B XOJIOJHBIH TIEPUOJ TOMA:

Bpes = hy + hy,

pacu

(1.7)

HITH
hl

ii:ll=h + ?
’ L D Ful( Fa)1? + 1

h

rie h,—paccTosHHe OT HEHFPA OTKPBITHIX NPHUTOYHBIX
A3PAamMOHHLIX MPOEMOB 10 YPOBHS HYJEBOTO IABJIEHHS,

TABJIMIA 74, YCPEOJHEHHBIE 3HAYEHUA
Aaew A1 OJHOSTAXKHBIX

pacy

IMPOU3BOICTBEHHBIX 31AHUM

Buicota  3unauenns h

30aHHA, M

M, TIpH pa3Mepax npoema
BOPOT, M

pacu »

Ix3  36x3 3,6x3,642x4248x54

7,2 5,6 54 4.8 4,1 2.7

2,_9 2,5 2 21 27
8.4 6.4 6,1 5.6 438 3

34 29 24 21 27
10,8 7.8 7.6 7 6,1 4

a4 38 32 28 27
10,9 10,5 9.8 8.7 6,2

62 55 48 38 27

15,6

Mpumevauus: |. Haa vepToil npHBeNeHbl 3Hade-
HHA A, IS 30AHMI CO CBETOAIPALUMOHHBIME GOHAPSME,
NnoJ 4epToil — s 34aHMil ¢ 3eHATHLIMH (DOHAPAMH.

2. 3HaueHHs h_,., NPHHATBl HE MCHEC [OJOBHHLI
BBLICOTHI IIPOEMaA BOPOT H MOJYHEHbl B PE3YJIbTAaTe pacye-
ta (HUHWUHWnpom3ganui) And npoMBILIEHHBIX 37aHHER
ofulero Ha3Ha4YeHHA MATHNPOJICTHHIX MO IIHPHHE M IJIH-
ot 300 M. TlpuHATO, 4TO B 31aHMM MMEETCH HeTBEpO
BOPOT, M3 KOTOPhIX OHM BOPOTA OKPHIThL. OcTeknenne -
JIEHTOYHOE: B HHXKHEH 30HE C ABYMS PAIAAMH OTKPbIBaK)-
LHXCH CTBOPOK, B BepXHeH OJMH HIH Ba pajga OKOH
C TAYXHMH CTBOpKaMmH (pa3mep cTpopkn 1.5 x 1,2 m).
Ceertoaspannonnsie douapu - [T-o6paznoro npodmns ¢
ommmz PAOOM OTKpPbIBAIONIHXCS CTBOPOK (pa3mMep MaHEeIH
6 x 1,25 m).

[IOJIYHEHHOTO NPH PACYeTe IPAMH B XONOAHBIH nepuo
rona (mapametpsl B), m; p, F, B p, F,—npon3sencHAs
KOXpUIHEHTOB pacxoga OTKPLITHIX COOTBETCTBEHHO
NPUTOYHBLIX H BHITAXKHLIX A3PANHOHHBIX NMPOEMOB M MX
naougageit, M2,
IMpu Bammaun gucbananca AG, . ¥ IpeBbIIe-
HHH B MNOMEIEHNH MeXaHH4eCKOH BBITSUKKH HAl
NPHTOKOM 3HaueHKe G, , OPUEHTHPOBOUYHO, MOXKHO
OIPEJIENIATh MO CIEYIOIKUM (GopMyiam:
a) npH 3abope Bo3dyXa A7A 3aBeCHl M3 MOMe-
meHus
q
GB = AGMEI. ] =
-4
I’lnp an

z(pl‘lFﬂ) + Z(uupan)’

6) npu 3abope BO3AYyXa AUIA 3aBeChl CHAPYKH

(7.8)

Hap Fap
E(un Fn)+ Z(uonnp),

G,=AG, . q (7.9)
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rae Z(p, F,)-cymma npom3penennit xoddduumerTOB
Pacxodd OTKPEITBIX MPUTO4YHLIX NMPOEMOB H HX M.10MIa-
neit, M%; I ( Hup Fup ) —CyMMa npouaseaeHnii koxppuumuen-
TOB PaCX0/1a OAHOBPEMEHHO OTKPBITHIX NIPOEMOB, 00OpY-
JOBAHHLX 3aBECAMH, M MX Miomazeii, M.

[Tpu pacyete caeayeT MPoOBEPATH 3HAYCHHS G,
no gopmyne (7.1), n 3a pacueTHBIH pacXo NPHHK-
MaThk Donblilee W3 3HAYEHMIA, TIONYYeHHBIX 110 (op-
mynam (7.8) u (7.1) wmm (7.9) u (7.1). 3HaueHue
AG,,, He JOIKHO NPEBLIIATL OJHOKPATHOTO 00-
MeHa B | 4.

Tpebyemas Temueparypa BO3JyXa 3aBechl I,
onpe/leNlseTcsl HAa OCHOBAHHH YpaBHEHHs TeIUlo-
Boro Gamanca mo Qopmyne

t,—1
L=t +— (7.10)

_ (1 -9
rae () -OTHOWEHHe TEIUIOTHI, TEPAEMOH C BO3LYXOM,
YXOALMM 9epe3 OTKPLITHIA MPOeM HAPYXKY, K TEMIOBOK
MOLUHOCTH 3aBechl (puc. 7.3).

s 60KOBBLIX 3aBeC 3HAMEHHE [, MOXKET ObITh
ONpedeneHo C MOMOIBI0 HOMOTPaMMBI, IPHBE-
JeHHOH Ha puc. 7.4.

Tennosasi MOIMIHOCTBIO XaNopHpepos BO3-
JOYIIHO-TETINIOBOH 3aBECh

Q, = AG,(t, — 1), (7.11)

rae A = 0,28 - ko3dduument; ¢,,, TeMnepaTypa BoO3my-
xa, 3aGupaemoro nus 3asecsl, °C (Ha ypoBHe BCachIBajo-
LIEro OTBEPCTHA BEHTHAATOPA /,,, NPHHHMAETCS PABHOMH
TeMIIEpPaType CMECH BO3AyXad, MOCTYMAIOLIErO B OMEIIe-
HHE; H3 BepxHeil 30HBI- paBHOH TeMmepaType BO3ayXa
B BEPXHEH 30HE; CHAPYXHN — PABHOH TemriepaType Hapyk-
HOrQ BO34yxa I8 XOJI0gHOro nepuona roaa, COOTBEICT-
Bytomied mapamerpam B).

Ecin B pesynbTaTe pacdera {, OKaxeTcs
MeHbllle [, , TO CJeAyeT HCIOMb30BATh 32BECHI
6e3 KanopuQepHbIX CeKLHi.

J719 9KOHOMHH TeIUIOBOW JHEPrHH 11e1eco006-
Pa3HO HCMO1B30BATh KOMOMHHPOBAHHEIE BO3AYII-
Ho-TerioBeie 3aBeckl (KBT3), mojaroume 4acth
Bo3ayxa Ge3 mogorpesa.

KBT3 cocToaT H3 aByX nap BepTHKAIbHBIX
BO3/IyXopacnpeae/IHTesIbHbIX KOpoOoB (CTOAKOB),
YCTAHOBICHHBIX BHYTpM nomeleHus (puc. 7.5).
HapyxHas Tapa CTOAKOB, PACHOJIOKEHHas Omxke
K BOPOTaM, IHOJ4eT HEmojorperbiil BO3AYX, a
BHYTPEeHHSs Ilapa — HarpeTsii 10 70 °C, 4ro nosso-
JIAET CHH3HTh TEIUIOBLIE MOTEPH CTPYH BO3AyUTHOH
3aBECBL

Pacuer KBT3 Beaetca B cneayromem nopsi-
Ke. 3ajaeTcs OTHOCUTENBHBIN pAcXo]l BO3AyXa
OTHOCHTe/IbHAN TLIOWA/Ab 1e/ei HapyKHOH Mmaphl
CTOSKOB BO3/yLIHOH 3amecel g, M F . Pexomen-
ayeTcs npunuMath ¢, = 0,8; F, = 15. Ilo 3nave-

a) a)
065 0 <
y 1 g=1 L
EN==:=
04 9098 84 )
I 0,3
//—f.: p

0
020 da F 0 20 30 F

Puc. 7.3. K ompeneneHHio notepb TEMUIOTEI C HACThIO
CTpYH 3aBechl WHOEPHOTO THNA, YXOIALLUEH HApyXKy
a- s GokoBON 3aBeckl; 6— IR HUWKHEHR 3aBec!

Puc. 7.4. HoMorpamma anis onpefie/ieHHs TeMnepaTypsl
Bosayxa aia GoxoBoi 3aBechl mMGepHOro THNA

] ﬁg?
401 a9
/’
30 & 018
//A s
20 /// 1 L 0’7
e .
/f L~ U,
- v S L
/ )(\ M, ] 0 5
N TS NA®
}/ ’ \ }\ e .
/ / \\:/ [ 0
b AT m
20 _—-1""'-——_- -
L1 =T
50 = el =120
| o
= = Jo
50 L= il i EH
- =7 el I PP
6} I/,J :
- =
9 50
AP
LT AL
QO “"74'\“ AV
%//g . 50
tcn"'tuvpc

HusMm ¢, u F, w3 puc. 7.3 onmpenensroTcs 0THOCH-
TEIbHBIE MOTEPH TEIUIOTHI CO CTpyeH HZEpy)KHOﬁ
sapecel Q. Mpu §, =08 n F,=15 @ =0.16.
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i

Puc 7.5. KomGunnposannas
BeCca

BO3QYIIHO-TEILIOBAA 3a-

]-cToAxX mapyxHOil 3aBeckl HENOAOrPeToro Bo3ayxa, 2-—CTOSK
BHYTPEHHEH 3aBechl HATPETOro BOAAYXA

3aTeM BLIYMCIIACTCS OTHOCHTEIBLHBIN pacXoa BO3-
Ayxa Yepes «BHYTPEHHIO» 3aBecy mo Qopmyne

t

= en " Iy

qnmﬂ [1-4.01-0)].

(7.12)
PaccuuThiBaeTca OTHOCHTENbHAS ILIOMIAAbL
BO3/lyXOBBITIYCKHBIX mI€JIeH «BHYTPEHHEH» 3aBech

F,=084F,3./q,. (7.13)

Onpepensercs obwas OTHOCHTENbHAA mIlO-
Magb BO3YXOBBINYCKHBIX [eJeld u o0mui oTHO-
curenbHblil pacxon KBT3

F=FFAF+F); (7.14)

§=14y+ qu- (7.15)

[lo monyueHnbiM 3padeHuamM F u § 1o

1ab. 7.2 HaXomuTCs W, M PACCUMTHIBAETCH 00-

muit pacxe Bosdyxa G,, nogasaemoro KBT3 mo

¢opmyne (7.1). IMocne sroro onpelenserca pac-

X0 BO3JyXa 4epe3 HAPYKHYX M BHYTPEHHIOHO
3aBeCy COOTBETCTBEHHO

G, =G,4,/q; (7.16)
G,=G,4,/4- (7.17)

Tennosas MomHocTh Kanopugepos KBT3
paccunthiBaeTes no dopmyne (7.11) npu G, =G,
uit, =70°C.

Hpumep 7.1. Paccuutath OOKOBYH ABYCTO-
POHHIOKO 3aBecy M MogoOpaTh THIIOBOE pelIeHHE,
ec/IM 3aBecd AO/DKHA ObITh YCTpOeHA y pas/BHK-
HBIX BOPOT, pasmepom F = 3,6 x 3,6 = 12,96 M2
B O[HOITAXHOM TIPOH3BOJCTBEHHOM 3/1aHHH BhI-
coToi 8,4 M, HMeroLIeM 3eHnTHBIe QoHapu. Mexa-

HUYecKas BRITHKKA M MEXaHMYECKHH TIPHTOK cbHa-
JaHCHpoBadbl. PacueTHas TeMnepaTypa HapykKHO-
ro mosmyxa f, = —20°C; p, = 1,39 xr/m®. Temmne-
paTypa BO3lyxa B ToMelfieHnH 1, = 18°C; p, =
= 1,21 kr/m>. TIpn paboTe 3aBechl TeMAEpaTypa
cmecH Bosfmyxa I, = 14°C; p_,, = 1,23 xr/m>. Pa-
CYETHAsA CKOPOCTh BeTpa v, = 5,5 M/c. PacueTHsIi

A3POIMHAMHYECKHIT koshunmuesT c=0,8.
Monpasounbni  ko3pduumert k; =02 (oM.
Tabur. 7.3).

Pewenue. TpunnMaem, cornacio tabn. 7.2,
3naueHne ¢ = 0,65. B arom caysae # npn F =
=20— 30 ans pazsgBMKHBIX BOPOT HAXOAUM
My = 0,3

Mo Tabn. 7.4 nns NPUHATEIX Pa3sMEPOB BOPOT
H BBICOTE 3MaHuS hy,. = 2.4 M.

PacueTHas pasHocTh JaBieHHH o GopMyiaM
(7.2) - (7.4) cocrapuT:

Ap=98-2,4(1,39 — 1.21) +
+0,2:0,8:5,52:1,39/2 = 7,64 IMa.

Obumit pacxol BQ34YXa 3aBeckl OMpeelisieM
no ¢opmyne (7.1):

G, = 5100-0,65-0,3- 12,96
=39 500 xr/u.

7,64-1,23 =

[MprusMaeM k yetaHoBke no 1abn. 7.1 3aseck
Tuma 3BT1.00.000-03 cymmapHO# TPOU3BOIM-
TeJbHOCTLIO o BO3ayxy G, = 40 800 kr/a. Jdaa
npuuaTore mo tabn. 7.1 pewenus nonysum F =
=20 1 13 Gopmyubt (7.1) BBIMHCIHM:

40 800

G=
5100:0,3-12,96./7,64-1,23

Tpebyemyro TeMIlepaTypy BO3/1yXa, MoJaBac-
MOro 3asecod, Haxoaum 1o ¢gopmyne (7.10):

= 0,67.
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7.2. Pacuent 8030VwHbIX 3asec

14 + 20
0.67(1 —0,1)
rae Q= 0,1 -BenmuuHa, onpemeieHHas 10
puc. 7.3.a npu F =20 u § = 0,67.

TpebyeMyo CyMMapHYH TeILIOBYK MOLL-
HOCTb KaJopH(EPOB 3aBechl BLIMHCIAeM Mo dop-
myne (7.11):

0, = 0,28-40 800 (36,4 — 14) = 255 900 Br.

f,=—20 + =1364°C,

IMocko/IbKy cyMMapHas TEIoBasi MOIHOCTh
NPHHATOH  TUIOBOH  KOHCTPYKLHM, COTJIACHO
1abn. 7.1, cocrasaser 511 700 Br, T1.e. BaBoe
6onbille TpeOyeMoi, TO B JIdHHOM Clly4ae [ejeco-
obpa3Ho B OHOM H3 arperaToB 3aBeckl He ycTa-
HABIHMBATE KAJOPH(DEPHYIO CEKUHIO MM NPUHATH
OIHOPANHYIO YCTAHOBKY KaJopudepos.

b. 3asechbl cMelUMBarowero THNa

Pacxon Bo3ayxa st BO3AYIIHO-TENIOROM 3a-
BECBI CMEIHBAIOLIEr0 THIIA ONIpeieaeTes 1o Gop-
Myie

G, = 5100k, p, Fo (1o —

— IH)\/APPE:"(’: - 'rl:M)'

rae k,-nonpaBouHbii KO3QOHNHMEHT Ans ydeTa HHCHA
NpOXOASILMX JIHOACH, MecTa 3a60pa BO3aAYXa Ul 3aBEChI
u Tura BecTuGons (Taba. 7.5); p,, — koadduumuent pacxo-
Jla, 3aBMCAiME OT KOHCTpYKIHH BXoia (Tabn. 7.6); F, —
101 ab OAHOH OTKPLIBACMOIi CTBOPKHN HAPYKHBIX BXOI-
HLIX gBepeil, M2,

(7.18)

IMpr cosMeleEny BO3AYHIHO-TENJIOBO} 3aBe-
Cbl C TNIPUTOYHOH BeHTWIALMER (T.e. npu 3abope
BO3AYXA CHAPYXKH) 3HaueHue G, MPHHHUMAIOT pab-
HBIM PACXO0/ly BO3yXd, HeOOXOAHMOro mus np-
TOYHOH BEHTHIIALMH, HO HE MEHee 3HAMCHHS, OTIpe-
nensemoro mo hopmyne (7.18).

3Hauenne Ap onpenenstoT B pesyiIbTaTe pac-
yeTa BO3AYITHOTO PEXKMMA 3AaHHA ¢ YIETOM BeT-
poBoro ngasjieHus. TIpH OTCYTCTBHH TNONHBIX HC-
XOJHBIX OAHHBIX Ap MOXKHO pPacCYHTHIBATE MO
dopmyne (7.3), rae 3HadeHue Ay, BHMHCIAOT
€ y4eTOM BeTPOBOTO JABJIEHHS B 3aBUCHMOCTH OT
ITAXKHOCTH 3[IaHHA MO (POPMYIam:

JUIA 3aHMH ¢ 9HCIIOM 3TAXEeH TPU H MEHbINe

hl’scu = hll.l = 0=5h,':m; (7I9)
I 3aHAR ¢ YHCIOM dTaxked Goabine Tpex

Roea =0,5(hy e + 2k, —h,),  (7.20)

pacy

rae h, ,— BLICOTA JECTHHYHON KAETKM OT IUTAHHPOBOYHOH
OTMETKH 3EMJIH, M; /i, —BbICOTA CTBOPKM BXOIHBIX j{BE-
peid, M; ki, —MoaHas BRICOTA OZHOTO JTAXKA, M.

TABIULA 7.6. KOOGOULUEHT PACXO/IA p,,
JUIS 3ABEC CMEIMBAIOUEI'O THIIA

Koncrpyxuus Bxona M
OpauHapHbie OBEpH 0.7
Hpoitabie 1Bepu ¢ TaMOypoM, TpAMOR 0,65
NPOXOA
Tpoiiseie ABepH ¢ TaMOypoM, TPAMOii 0,6
IpoXon
JiBoiiHble ABepH ¢ TamOypom, 3uriaro- 0,55
00pa3sHbiil Npoxox .
Tpoiineie aBepH ¢ TamOypoMm, 3Hr3aro- 0.4
obpasHbIii Tpoxos
Bpauaroiunecss [sepa 0,1

Npumeganue, [Ipy uncne nocnegosatensHo pac-
MOJIOKEHHBIX ABepeil GOoNblile TPeX PacyeT MOXHO NpOBO-
OMTh C HE3HAYHTENLHEIM 3aMacoM, Kak [Af TPOHHBIX
aBepei.

TennoByto MOMHOCTL KaJopH(epoB Bo3AyIII-
HO-TEMUIOROH 3aBechl ONpeAensoT To Qopmysie
(7.11).

IMpumep 7.2. Paccuntats BO3AYIIHO-TETUIO-
BYIO 3amecy JUIA TJI4BHOTO BXOAA B aJIMHHHCTpA-
THBHOE 3aHKe IIPH 3a00pe BO3yXa M3 OTKPHITOTO
BectuOrona.  BXoaHwle aBepH  Bpaumiaioimecs
(1, = 0,1 no 1abn. 7.6). Mcxonusle 1aHHbie: 1, =
-25°C, p,=142krm%; 1,=16°C; p,=
=1,2xr/m*; 1, =12°C; h,,=60M; h, =
=25m h,=33m F,,=08-25=2M% n=
= 2500 uen/u.

Pewsenue. Haxomum 3navenue Ay, no pop-
myne (7.20):

Rogey =0,5(60 +2-33 —25) =321 m.
Omnpenensem Ap no dopmyne (7.3):
Ap =928-32,1(1,42 — 1,22) = 62,9 TTa.

Haxomnm xoaddunment k, no tabn. 7.5. Tak
KaK 9HCTIO JTroaed MPOXOASIMX B 31aHHE, MPEBbl-
maet 1500 4es/4, TO pacueTHOC YMCIO JIFOJIel JuTs
onHOH  CTBOpPKH  cocTaBMT  # = 2500/2 =
= 1250 wen/a. [Tpu 3a60pe BO3aAYXA U3 OTKPHITOrO
BecTHONONS, BpalAlOMWMXCs ABEPSX M YHCJIC JIHO-
Jieil, TTPOXOAMINMX 4Yepe3 OAHY CTBOPKY, 1250 3a
1 4, monyuum k, = 0,46.

Omnpenensem G, mo opmyne (7.18) ¢ yaeTom
TOTO, YTO JHOAU NPOXOJAT OTHOBPEMEHHO Yepes
nBe CTBOPKH H TemmepaTtypa f, = S50°C: G, =
=5100-0,46-0,1-2-2(12 + 25)\/62,9-],42/
/(50 — 12) = 8630 xr/u.

Botaucnasiem Q, no dopmyne (7.11): Q,=
= 0,28 -8630(50 — 12) = 91 820 Br.

pacy



I'nasa 8
MECTHBIE OTCOCBHI

8.1. OBIIVE NOJOXEHHUA

MecTHbIE OTCOCH TPEAYCMAaTPHBAIOTCA IS
yJAaBJIHBAHHA TEIUIOThI, BJard, ra30oB W IMBUIK
y MecT HX BuiencHHA. [IpHMeHEHHe MeCTHHIX
OTCOCOB HO3BOJIAET OOECTEYHTh HOPMHpPYEMbIE
TMApaMeTpL! BO3AYIIHONW cpefdbl B IOMELIEHHAX
NpH MeHbIIHX, 1O CPABHEHHIO ¢ 00leoOMeHHOR
BEHTHNALMEH, pacxollax BO3ayXa.

IMpHMEHSIOTCA OTCOCH! OTKPLITOTO THIIA, Pas-
JHIHBIM 06Pa30oM PACTIONOKEHHBIE OTHOCHTENILHO

HCTOYHHKA BPEHBIX BBIACJICHUN (30HTEHI, HOKOBBIE

¥ HUKHHE OTCOCHI), OTCOCHI OT YKPBITHH, MMEIO-
MX pabovHe MPoeMbl U HEIJIOTHOCTH (BBITAXKHBIE
mkapel, Kokyxu). OTAeNbHYIO IPYINY COCTABISA-
IOT AKTHBHPOBAHHBIE OTCOCHI, TPEACTABJIAIONHE
co60ii KOMOUHAIIMH OTcOca W MECTHOTO TPHTOKA,
JIOKAJTH3YIOIUETo 30HY BPEAHBIX BBIIETCHMIA.
Pacnipenienenie ckopocTH BOIM3M BCachiBalo-
[LIEr0 OTBEPCTHS ONpPEIeAETCs ee CPeTHAM 3Have-
HHEM B IUIOCKOCTH OTBEPCTHA Uy M IeOMeTpHed
obnacTu, B KOTOpoii peanusyerca Teuenue (hopma
¥ pa3sMepsl OTBEPCTHA M MOBEPXHOCTEM, OrpaHU4H-
paromux Tedyenue). Yem Oomee orpaunteHa ob-
J1aCTh, U3 KOTOPOH MPOHCXOAMT MOATEKAHHE K OT-
BEPCTHIO, TéM DoJbllle CKOPOCTH NMOATEKAHHA, KO-
TOPBIE ¢ yJAJIEHHEM OT OTBEPCTHSA NAaJAIOT OYEHb
6bicTpo. [ reoMeTpHtecku NoJoOHEIX obnacrei
NOJS OTHOCHTEIIBHBIX CKOPOCTEH, IIOCTpOEHHBIE
B OTHOCHTEJILHBIX KOOPAHHATAX, HIACHTHYHBI
(puc. 8.1). Pacnipe/iencune ckopocTel BcachiBaHUs
B TUTOCKOCTH OTBEPCTHS HepaBHOMepHO. Ha kpasx
OTREPCTHSA 00Pa3yrOTCH 30HBI 3aBUXPEHNH, YMEHb-
waromue ero «3pGeKTHBHO BCACHIBAOMWIYIO ILIO-
mane». CTeneHs HepPaBHOMEPHOCTH M pa3Mepsl
30H 3ABHXPEHHH 3aBHCAT OT KOHCTPYKIMH OTCOCA.
IMpu BEIOOpE cXEMBI OTCOCA H NPH €ro KOHCT-
PYKTHUBHOR IpopaboTke HEOOXOAHMMO PYKOBOICT-
BOBATLCA CHCAYIOIMMMH OCHOBHBIMM TIOJIOKEHH-
AMH:
oTcoc JoKeH ObITh MakcMMaIbHO TIPHOIH-
KEH K MCTOYHHKY H MO BO3IMOXHOCTH M30JHpO-
BaTh MCTOYHHK OT NOMEIICHHA; HAHIYHIIIHM perlle-
HHEM SIBJISETCA TIOJHOE YKPHITHE HCTOMHMKA;
BCACBLIBAIONIEE OTBEPCTHE CIEAYET OpPHEHTH-
poBaTh TaK, 4TOOBI MOTOK BPEAHBIX BBIACICHMI
MHHHMATEHO OTKJIOHSUICS OT TIEPBOHAYAIBHOTO

HANPABJIEHHA JIBMKEHUSA ¥ NPH JTOM yAalseMblii
BO3JYX He IPOXOAMI Yepe3 30Hy AblXaHHs paboTa-
FOLLIETO:

YMEHBIUEHHE pa3MepoB MPHEMHOTO OTBEpC-
THA OTCOCA BEAET K BO3PACTAHMID PacXo/l BO3/1Y-
X4, HEOOXOAMMOTO [/IA YJaBJMBAHHA BPEIHBIX
BhIIE/ICHUH.

Pacxoj Bosayxa s oTcoca OT HCTOYHHKA,
BBIAEJAOLIErO TEMIOTY M ra3bl, MPOMOPIHOHAIIEH
XapakTepHOMY PacXxoay BO3/yXa B KOHBEKTHBHOM
MOTOKE, NOAHUMAIOIIEMCS HaJ{ HCTOYHUKOM:

Lo = Lok Kok, (CRY]

rae L, —xapakTepHuii pacxon, Mm3/u k,—BespazmepHiii
MHOXHTE/b, Y4UTBIBAIOUIMIA BIMAHHE TeOMETPHYECKHX
M PEKHMHBIX NAPAMETPOB, XAPAKTEPHIYIOLHX CHCTEMY
«MCTOYHHK —OTCOC»; k, —KO3(Q(OHUUHEHT, Y4HTHIBAIOLIM
BJIMSHKE CKOPOCTH JIBHXKEHHS BO3AYXA B MOMEIIEHHH; k, -
KOPOUIMEHT, YIHTBIBAIOHIT TOKCHIHOCTh BPEAHBIX Bbl-
JeNeHuH.

Jns OTCOCOB OT YKPBITHH, WMermmx pabo-
YHe MPOeMbl H HEMJIOTHOCTH, MCIOJIB3YIOT TaKKe
(opmyay

L. = 3600 Fo,, (8.2)
rae F- niomaas paGodHx MpoeMoB H HelIOTHOCTei, M7;
U, CPedHss MO MIOMmAan paboyMX NPOEMOB M HEMJIOT-
HOCT€il CKOPOCTh BCACHIBAHMA, M/C.

CKOpoCTh BO3YXa U, 3aBHCHT OT XapakTepa
TEXHONOTMYECKOT 0 Mpolecca U TOKCHYHOCTH Bpel-
HBIX BBIJIC/ICHUH H Onpee/seTcd 0ObIYHO IKCIEPH-
MEHTAJIbHO.

IIpu pacuere OTCOCOB OT TEIUIOMCTOYHHKOB
HEOOXOAHUMO 3HATH HX KOHBEKTHBHYI TEILIOOTAA-
4y, KOTOPds BbIYMCIAETCA IO (pOpMyJIaM:

TOPH30HTAJIBLHONH ITOBEPXHOCTH

Q,=13nF (t,—1,)*3; (8.3)
BEPTHKALHOH MOBEPXHOCTH
Q,=nF,(1,—1)%, (8.4)

TIe 7, ¥ f,~ TEMOEPATYPBl HATPETOH MOBEPXHOCTH K BO3-
nOyxa B momemrenuH, “C; F, u F —UI0MaaH ropu3oHTab-
HBIX H BEPTHKA/TbHLIX MOBEPXHOCTEH MCTOUHMKA, M.

3navenue xodpdunHeRTa n TPUHMMAETCA B
3dBUCHMOCTH OT [ !

ty, °C .. . 50 100 200 300 400 500 1000
n . . . .1,63 1.58 1,53 1,45 1.4 1,35 1,18
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Puc 81 PacnpeneseHue CKOPOCTEH B 30HE JIeHCTBUA 1,8
BCACHIBAIOLIMKX OTBEPCTHI
@ JHHAH PABABIX OTHOCHTC/IBHBIX UKUPOCIEH H JTHHHH TOoKa Teue-
wns BOIMIN Kpyraoro ila"l"pyﬁkd (I0TpUXNYHKTHPHAA JTHHHA OCB -
TeueHHs), 6 MIMEHEHHA OTHOCHTENbHEIX OCEBBIX CKopocTed BOM- 7,5 -

m naTpy6koB, cBOGOMIO PACHOTOKEHHBLIX B MpocTpancrse /-
KpyrJjoro auametpom D, 2-uienesuanoro seicotoil B

[Mpu pacyete 0TCOCOB OT OOBLEMHBIX TENJIOMC-
TOYHMKOB TIPHHHMAaeTCd CyMMapHad TenjacoTaaqa
BCEX TOBEpXHOCTEH

2=0,+0,. (8.5)

8.2. MECTHBIE OTCOCBI
OTKPBITOI'O THIIA

HcxoaHbIMH JAHHBIMM 11 PACHETA OTCOCOB
OTKPHITOrO THNA ABJANOTCA: pa3Mepbl HCTOYHHMKA
BpE/IHBIX BBIIEJICHUI; KOJIMUECTBO BLIACAAEMON
MM KOHBEKTHBHOI TeruioTel @, BT, pacxon spen-
HEIX BellecTB M, Mr/c; pacnojioKCHHE H pa3Mephl
0TCcoca; HOPMHUpYeEMas CKOPOCTh JIBHKECHHMSA BO31Y-
Xa B TIOMEIIEHHH v, , M/C.

Pacxon ynangeMoro Bo3ayxa onpejessercs
no dopmyie (8.1), a koadduument k, —no puc. 8.2,
rie

3600M
La!cl ( nﬂk - qnp) '

31€Ch ¢, — KOHIEHTPALNA BPEJHOIO BELUECTBA B [IPHTOY-
HoM Boaayxe, Mr/m>, L . | —pacxon, M*/4, onpeaenenubii
no dopmyne (8 1) npn k, =1

&=

/

-/

0 20 40 60

80 ¢

Puc 82 K onpenencnsio koddduuMenTd TOKCHYHOCTH
'f
Ecsii HCTOYHHK BBIAEISET W TETUIOTY, U ra3sl,
TO JODKHO cobnroaaThed yoIoBHe

e (8 6)
Ecnu MCTOYHHMK BBIJENACT TOJIBKO TEMNOTY,
k. =1 &7

A. BoITsKHBIE 30HTBI

BuiTsxHbBIE 30HTHI (pHC. 8 3 HCNOJB3YIOT A8
YJIABJIMBAHAA TEIUIOTEI M BPEAHBIX BEILECTB OT
TEMJIOHCTOYHHKOB, Korla BoJlee mojiHoE yKpbiTHE
MOCJIE/IHUX HEBO3MOXKHO MO YyCIOBHAM TPOU3BOA-
cTBa 30HT CJIEAYET ACI4ATh C LEHTPAJIbHBIM YIJIOM
packpeiTHa He Oomee 60°; mpu GonblMX yriax
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ELTEN

a(fllxbl |

Pe3KO yBeIuYHBaeTcs IUIONIA/b, 3aHATAs BHXpe-
BBLIMH 30HAMM Y OCTPBIX KPOMOK, ¥ COOTBETCTBEH-
HO yMeHblnaercs «d(peKTHBHO BcachiBarolas
IoUaAL» npHeMHoro oTeeperis. [Ipu Goawmmx
YIJIaX PACKPBITHA 30HTA JA0CTHYL d(ipekTHBHOTO
BCACKIBAHUSA 110 BCeil ero IJIOUIA/IH MOXHO ITyTeM
yeTpolicTea yeTyna (puc. 8.4), pekoMeHIyembie
pasmepni D, = 0,8D, h = (0,12 = 0,15)D.
PasMepsl mpueMHOTO OTBEpCTHS 30HTA HAj
KPYIJIbIM WM TIPAMOYTOJIBHBIM (a/b < 2) ucTou-
HHKOM PEKOMEH/IYeTCS NPUHUMATE CIIETYFOIIAMH:
D=d+2A; A=a+2A, B=b+2A, tne

A=214(v,/v,)2 1 /d (8.8)

(31eck M gajee s TPAMOYTONBHOTO B TUIaHe
HCTO4HHMKA BMecTO d clIeJlyeT NPHHUMATEL HKBHUBA-
JIEHTHBIA MO Miomanu aHametp o, = 1,13 /ab).

Ocesas CKOPOCTL B KOHBEKTUBHOM NOTOKE Ha
YPOBHE BCACBIBAHHSA, M/C

v, = 0,068(Q1/d?) . (8.9)

Eciu mpoexkTHUpyercs 30HT Hal BEITAHYTHIM
HCTOYHHKOM (a/b = 2), To

A =214(v,/v,) 1 /b; (8.10)
v, = 003902 (/)8 (8.11)

Hcnonp3oBanne BBITAKHBIX 30HTOB Paldo-
Ha/lbHO TIpH 3HAYEHUAX Komiutekca (v /v)(l/d) <
<035 Tpu (v,/v)(l/d) > 0,35 HeoOxomuMBbIii
pacxol yaajidgeMoro BO3[yXa Pe3Ko BO3pacTaer
H IPUMCHCHHEC S30HTOB CTAHOBHUTCA HEIENECOo-
00pasHBIM.

I1pn pekoMeH10BaHHBIX BbILIE pasMepax 30H-
TOB, BXogsumii B dopmyny (8.1) xostduiment
k, = 1, a XapakTepHbIe pacxo/bl H KOO(ODHIHEHTBI
k, BBLIMMCJIAIOTCA ClIeayrolliM obpa3oM:

I KPYTJIBIX M (TPAMOYTOJIBHBIX MCTOYHHKOB

L, =945d%p,; (8.12) k, =(1 +2A/d)*; (8.13)

A

Puc. 8.3. BITakHO# 30HT Haj TEMIOHCTOYHHKOM
Puc. 8.4, 3oHT ¢ yCTYNOM 10 nepuMeTpy

Puc. 8.5. BbITsXHOH 30HT-KO3bIPEK

3lals

U1 BBITAHYTBLIX HCTOYHHKOB
L, =1800abv;; (8.14) k, = (1 + 2A/b)%. (8.15)

Tlpumep 8.1. Paccuurats pacxon Bo3ayxa
IUIA 30HTa, PACMOMOKEHHOro Ha BeicoTe [ = (0,8 M
Ha/J UCTOYHMKOM [NMHOH a4 = 1,4 M U HPHHO#H
b = 0,8 M. KOouBeKTUBHAS TENI00TAAYA HCTOYHH-
ka @ = 2000 Br. CropocTh ABHXKEHHA BO3gyXa
B momeuienud v, = 0,3 m/c. '

Pewenue. OceByro ckopocTh B KOHBEKTHBHOM
NOTOKE HA YPOBHE PACTIOJIOKEHHS 30HTA Onpele-
nseM no dopmyne (8.9), npenBapUTeNbHO BbIYHC-
7B 3KBHBAJIEHTHbI ITHAMETP HCTOYHHKA:

d, = 1,13./1,4-0,8 = 1,196 m;
v, = 0,068 (2000-0,8/1,196%) = 0,71 mjc.
ITockonsky
{03 08
= 2 _0.28<0,35,

o d 071 1,19

TO MCNONb30BAHHE 30HTA nejiecoobpaiHo.

IMo dopmyne (8.8) Haxogum napameTp A =
=2,14(0,3/0,71)% 0,8%/1,196 = 0,2 M u HazHaua-
eM pasmepnt 30HTa! A = 1,4+ 2:02=18m, B =
=08+2:02=12m.

Koadpuuuent, y4uTeIBArOIINT CKOPOCTD JIBU-
KEHUS BO3YXa B MOMEIIEHHH, HAXOMMM 1o (hop-
myne (8.13):

C=(1 +2-0,2/1,196)% = 1,78.

[TockonbKy UCTOYHUK BHIAE/IAET TONBKO Temn-
loty, To, cornacHo (8.7), k, = 1.



8.2. Mecmuwle omcochl omKpbimozo muna 173

Pacxon ymansemMoro Bo3iyxa paccyuThIBaeM
no topmyne (8.1) ¢ yuetoM ypasuenus (8.12):

Ly, =945-1,196%-0,71-1- 1,781 = 1710 m?/u.

oTL

Ipamep 8.2. B nononHeHnE K yCIOBHAM NpH-
mepa 8.1, HCTOYHHK BMECTE € TENJIOTOH BbiIEIAET
oxwciel azora (MAK = 5 mr/m?) B pasmepe M =
= 80 mr/c. KoHneHTpanisa OKMCI0B a30Ta B NpH-
TOYHOM BO3fIyXe ¢,, = 0.

Pewenue. Haliem 3naveHne mapametpa ¢

3600-80
17105

Mo puc. 8.2 naxoaum k, = 1,29. Ilo dopmyne
(8.1) ompenmesiseM pacxojl ygajiseMoOTo BO3ayxa
L, =1710-1,29 = 2210 m?/u,

J1715 30HTOB-KO3BLIPLKOB Y TpoeMoB 06opy 1o-
Banud (puc. 8.5) pacxoa ymanseMoro Bo3ayxa omn-
peflesifeTcs no opmyie

&=

= 33,7.

Lm=764011F Ap/pk,,
rae p-koapduuMent pacxoaa npoema, pHOINIUTENLHO
pashetii 0,65; F ~ wiowans npoema, M%; Ap - #36uITO4HOE
JIaB/ICHHE, BEIILIBAIONIEE HCTEYEHHE ra3oB 4eped mpoeM
(MpMENMaeTCcs 1O TEXHOJIOIMYECKHM JaHHBIM M MOXKeET
pocturats 2,5 Ia); p- MIOTHOCTE BO3AYXA, BBIXOUALETO
u3 npoema, krim>.

(8.16)

bokoBble IIMTKA Y 30HTA, OMycKawllHeca 10
HH3a MpOEeMa, CHWKAOT pacxoa Bo3jayxa Ha 10-
20%. BouteT 30HTA clieyeT OPUHHMATH PABHBIM
NPUMEPHO YNBOEHHOH Bbicote H (cM. puc. 8.5),
a LIMPHHY — paBHOH HIMpHHE mpoema moc 0,1 m
© KaX/I0i €ro’ CTOPOHBL !

TemmepaTypd BO3yXa, yaanseMord uepe3
30HTHI-KO3BIPEKH OT TPOEMOB KY3HEUHBIX W Tep-
MHWYECKHX Tevei, TpH €CTecTBEHHOH TAre He
aomknHa mpeselmath 350°C, a npH MexaHuyec-
xoil — 150 °C. TemmoTy OTXOAAIIMX Ta30B peKo-
MeHyeTCs YTHIM3HPOBATh.

B. BokoBbie 0TCOCH

BokoBble oTcockl (puc. 8.6) HCTIONB3YIOT B Tex
cly4asx, KOTAa YCTPOHCTBO 30HTOB HEBO3MOXKHO
M3-32 TeXHOJOTHYECKHX OTpaHWYeHHH WIH Xe He-
nenecoobpazno u3-3a HoabMIOro pacxona yjaase-
moro Bo3ayxa. Ilpu euifope cxembl oTcoca npei-
MOYTEHHE CJIeIYeT OTAaBaTh OTCOCAM C MEHBIINM
YIJIOM HECOOCHOCTH @, Kak Hanboee JKOHOMMY-
HBIM 1O PacXoay YAATseMOoro BO3yXd.

BeaceiBaroliiee OTBEpCTHE BBINMOJIHAETCA Nps-
MOYroNbHeIM. JlIMHA cro A paBHa [UIMHe (aua-
MeTpy) HCTOYHHKA, a BhicoTa B = (0,5 - 1)(x, +
+ b/2). Hanuuve 0o nepHMETpY BCACBIBAFOIIETO

OTBEPCTHA OT PAHHYHBAFOILEH TTOCKOCTH (MIIH 1LIH-
pokoro (hpraHua), yayyniaet ycroBus paboTel oT-
coca. Ecnu mmpuna (hnaHua hd, < B, 1o ero sius-
HHE MOYHO HE YYMThIBATE.

3uauenus kodpduimenta k, B popmyie (8.1)
JUIS” PA3THYHBIX KOHCTPYKTHBHBIX CXEeM OTCOCOB
BBIYHCIAROTEA 0 Gopmyam:

OTCOC B CTEHKE MJTH C HIMPOKHM (hJIaHIIEM (CM.
puc. 8.6,a)

k, =022(1 — 0,0625 D?), (8.17)
rae D =417D/(s + d), D m d—anaMeTpsl (3KBMBANERT-
Hble JIMAMETPBI) O1COCA M MCTOYHHMKA, M; s—TapaMmerp,
HMMEIOLIHA Pa3MepHOCTH JUIHHBI M BBRIMHC/ISEMBIIf 10 (op-
MyJie

s=05(x, + yo+ /X2 +32);  (8.18)
orcoc Oe3 (praHua (cm. puc. 8.6,6)
k,=1[0,32 + 0,06(B/A4)"?]

(1 —0,0625D%); (8.19)
oTcoc ¢ IKpaHoM (eM. puc. 8.6.8)
k, =102 + 0,025(B/4)"*]

(1 —0,0625D%); (8.20)
HAKJIOHHBI OTcoc (cM. pHc. 8.6,2)

k, = (0,154 0,043¢9)
[1—02501 —032¢)D2. (8.21)

Vron ¢ wamepsiercs B paauanax. Jlns otco-
COB KpYrJIoii (POpMEI CIe/IyeT cuuTaTh, 410 B/ A =
= 1. Eciu HaKIOHHBIH OTCoC MMmeeT ¢hraHel MmH-
punoit Gomee 0,5 B, To 3HayeHwe K, BBIMHCIICH-
Hoe no Qopmyne (8.21), cremyeT yMeHLUIMTH B
1,6 pasza.

Jna BCceX KOHCTPYKTHBHBIX cXeM OOKOBBIX
oTcocoB XapakTepHblif pacxoa L, u koadpuument
k, , BXojsamme B ypapHenue (8.1), paccuutbiBaroTes
no opmyIam:

L,=310[Q(s + d)3]3; (8.22)
d2 1/3
k,=1+208 L(—) : (8.23)
Yo 0

IMpumep 8.3. Paccuntats GOKOBOI 0TCOC, BbI-
TOTHeHHBIH MO cxeMe, NpUBelleHHO#H Ha pHc. 8.6,6.
Hctounnk wumeer pasmepbl a x b= 0,6 x 0,6 m,
BBIJIEIAET KOHBEKTHUBHYH Tertoty @ = 1300 Br
M cepuuctblii Taz M =20wmr/c ([IOK =
= 10 mr/m?). Pasmepnt otcoca: 4 =0,6 M, B =
= 0,3 M. PaccrogHue OT HCTOYHMKA [0 OTCOCA:
x, =03 M, y, =04 m Hopmupyemas CKOpocThb
JIBLKEHHA BO3Jyxa B nomeulenun v, = 0,3 m/c.
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2)

Ny

KoHHeHTpalMs CepHHCTOTO ra3a B NPHTOYHOM
BO3AYXE g, = 0. ;
Pewenue. OnpejeluM XapakTepHsle pa3me-

phl:
d,=113.,/0,6-0,6 = 0,678 m;

D, = 1,13,/0,6:0,3 = 0,479 m;
§=05(03 + 04 + /0,37 + 04%) = 0,6 m;
4,17-0,479
=—1"" 1,56
0,6 + 0,678

Mo d¢opmynam (8.19) u (8.23) BBIYHCIHM
xoapummenter k, n k: k, =[0,32 +0,06(0,3/
/0,6)721(1 - 0,0625-1,56%) = 0,281, =1+

20,8 03( DS )“3 1.6
FESSaam) T

Haxomum pacxoa yaansemoro Bo3jyxa 1o

topmyne (8.1) mpu k. =1 ¢ yuerom Hopmyisl

Puc. 8.6. bokoBble 0TCcOCHI

@ -0TCOC B CTCHKE H.IN ¢ IHPoKHM dnanuem; & - otcoc 6e3 duianua;
6—0TCOC € 3KPAHOM; 2—HAK/IOHHBIH OTCOC

(8.22): Ly, =310[1300(0,6 +0,678)°112 0,281 x
x 1,6 = 2290 m3/u.

[Mockoaeky napametp ¢ = 3600-20/(2260 x
x 10) = 3,19, a u3 puc. 8.2 cnenyer, u4to k < I,
TO, corllacHo yciobuw (8.6), HeoOXoauMo mnpH-
HATB k, = 1.

CrneaoBaTe/IbHO, PACXO yOAIAEMOro BO3/Y-
xa L, = L. = 2290 m%/u.

INpu npousBoACcTBEe CBapOYHBIX paboT U TpH
JIPYTHX TeXHOJIOTHYECKHX Mpoleccax NpUMEHSIOT-
€ HAKJIOHHBIE OOKOBBIE OTCOCHI B BM/E HaHelei
PaBHOMEPHOTO BeackiBauua ' (puc. 8.7). Ipu cap-

2

! Mectuple  0TCOCHI
ceapke. Cepus 4.904-37.

OpH  pPYYHOH  37eKTpo-
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KE 2MEKTPOAAMH € KAYECTBEHHBIM NOKPBITHEM PAC-
X0l Bo3ayXa Ha 1 M* rabapHTHOTO ceveHHs TaHe-
JH coctapiser 3300 M*/4 npH pacTioNokeHHH na-
HeH y cTeHsl 1 5000 - 7000 m>/4 npu ee pacmosio-
KEHHH B14]IA OT CTCHBI.

MecTHBle 0TCOCHI, BCTpOeHHBIE B 000pyoBa-
HHE [UTS TIAHKH, JTyXKEHHSA, CBAPKH M Pe3KH MeTaj-
JIOB, clle/lyeT KOHCTPYHPOBATh M PACCYHTLIBATH MO
matepuatam BHUMOTa (Cankr-Tletepbypr) '

V ragbBaHMYECKMX M TPaBHIBHBIX BaHH
ycrpausaroT DOKOBBIE OTCOCHI B BHIE IIENEBBIX
BO3/IyXONIPHEMHHKOB, pPAacnoaraeMbiXx oObIMHO
BIOJIL IMHHBIX GopTOB BaHHbI,—6opTOBEIE OTCO-
col (puc. 8.8). Kak npasuio, ciegyer NpHMEHATD
OTpPOKHHYTHIe ABYXOopTOBHIE OTCOCHL. ECnM KOH-
CTPYKUHSA BAHHELI HE TIO3BOJAET UX MPHMEHHTh, TO
YCTpauBaloT OObIYHbIE ABYXOOPTOBBIE OTCOCHI
Banubl mmpunoi b < 600 MM MoryT OBITH OCHa-
WeHkl  OAHOOOPTOBEIMH  OTcocaMu. CHHXeHHe
pacxosia yAaJiieMoro BO3AyXa MoxeT ObIThb Joc-
THTHYTO MYTeM YCTPOHCTBA NEpPenyBKH ¢ nogavei
BO3/1yXa uepe3 neppopupoBaHHYIO TPYOY MJIH Mo-
JYEO TOKOMOIBOISIIIYIO IUTAHIY.

Pacxon Bosayxa, m>/u, s GOpTOBLIX OTCO-
COB BHIMMCHAETCH Mo (GopMyaam

Juta otcocos be3 nepenysku (cM. puc. 8.8.a, 6,
d.e)

L. = 1400 [0,53b,1/(b, + 1) + h,J"° +

+(1+0,16A1) b lk kykyk, k., (8.24)

e b,—pacueTHas [MpHHA BaHHBI (CM. pic. 8.8),
M; [—-nnMHa BaHHBI, M; hi,—pacueTHOe 3ariydie-
HHE 3epKaja kuakocT (cMm. puc. 8.8), m; At =
=1, — {,~Pa3’HOCTb TEMMNEPaTyp MOBEPXHOCTH
XHIKOCTH W BO3/yXa B noMeiennn, °C; k, —koah-
¢uureHT, 3HaYeHHe KOTOPOTO paBHO | s ABYX-
Goprosoro u 1,8 s onHOGOPTOBOTO OTCOCOB;
k, —xooddunmenT, yunTHIBAIOWIMHA HanHyHe BO3-
AYIIHOTO TIEpEMEIIUBaHug XUAKOCTH (k, = 1.2);
ky - xodddunmenT, yduTHIBAOINME YKpPBITHE 3ep-
KaJTa )HAKOCTH TUIABAIOIHAMHE TenaMi (ky = 0,75);

! MetoanyeckHe YKa3’aHHA N0 KOHCTPYMPOBAHHIO
MECTHBIX BO3YXONPHEMHHKOB, BCTPOSHHBIX B 060pyao-
BaHue s nadku ¥ ayxenus (A.. BHUHOT BLCIIC,
1980). MecTHble BHITSXHBIE YyCTPOHCTBA K 060py10BaHMIO
s cBapkd W peskd meraana (JI.. BHUMOT BLCIIC,
1980).

2 PYKOBOACTBO MO MPOEKTHPOBAHHK) OTOILIEHHA H
BeHTHJIAIMM TPEANPHATHA MalIMHOCTpPOMTEeAbHOH mpo-
MblllJIeHHOCTH. 'anbBanuyeckHe M TPaBHIIBHBIC LEXH.
A3-782 (M.: I'TTHM IpoexTnpomeerThaauus, 1978)

N\

z) g

N

7

M

AN\

Puc 8.7 Ilasend paBHOMEPHOI'O BCACHLIBAHHA ¥ CTAlHO-
HAPHBLIX MOCTOB CBAPKH

a—-naHeib C OTCOCOM BHH3, 6-—NaHelb ¢ OTCOCOM BREPX

Puc 88 bopToBhie OTCOCHI OT BAHH
a m 6 onpoxuHyThle asyxGoprosoit u oanoBopToBOH, 8 M 2

o0biunbie 1ByxOopTOBOI # 0AHOGOPTOBOMW, d H ¢ OTCOCHL C Tiepe-
ayekoii ayx6opTtosoil W oanoGopToBoi

k, —xod(hUIMEHT, YUUTHIBAIOIIMI - YKPBITHE 3€p-
KaJa XHMIKOCTH TIEHHBIM CJIOEM TIYTEM BBE/ICHHS
nobasok IIAB (k, = 0,5);

JUIS OTCOCOB ¢ TepeayBKoii (cM. puc. 8.8.6.2)
Lo = 12006.221(1 +

+0,03A0)k, k., (8.25)
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e ky =1 pna onnoboprosoro u k; = 0,7 aas
BYXOOPTOBOTO OTCOCOB.
3navenue koxpduinenta k. s orcocon Ge3
nepelyBKH TpHHMMAaeTca no Tabma. 8.1; mis oTco-
COB € mepeyBkoii Bo Bcex criyyasax k. = 1.
Pacxon BO3/Iyxa Ha MepeyBKy, M>/4.

L,=60b,1(1+003At). (8.26)

Konrnesoii 6oprosoit oTcoc’ npencrasiser
co0o# 11e1eBoif BO3AYXOTPHEMHHK, PACTOJIONKEH-
HBli MO TEPUMETPY KPYTJIO0# BaAHHBI, ME4H (IHAXT-
Hble KOJITIAKOBbIE H THIEbHbIE MEYH, COJAHBIE
H CBHHIIOBBIC BAHHLI, BAHHBI CYNL(HIAPOBAHHA,
annapartel I8 NPONUTKH 2JIEMEHTOB pajHo- H
EKTPOANIAPATYPhl, BAHHBI JIYXKEHHMH, BBICOKO-
YaCTOTHBIE HWHIYKIHOHHBIC YCTAHOBKH A 1[BET-
HOTO /IMThH, BOIAHBIE U MACHSHBIE KPYIIIbIE €M-
KOCTH JINIST 3aKAJIKH, KpYriable Gaku 1ns oGe3KupH-
BAHUA U T.IL).

Konbnessie oTcochl YCTpauBalTCs MO CXe-

! TTo mMaTepuaiam Mccle0BaNMil KAHIMIATOB TeXH,
nayk I'. JI. Jladmmna u B. A. Cyxapesa.

MaM, npusejieHHbIM Ha puc. 8.9. Tlpu oaunaxo-
BOM pa3Mepe oTcachiBarollleil mean ortcockl 3a-
raybnennbie W cHabGxXeHHblE JKpaHoM obecne4u-
BArOT YJAB/IMBAHHE BPEIHBIX BbIIEJICHANH TIPH
MEHBIINX PACXOaX Y, I9eMOro BO3/1yXa To Cpas-
HeHHIo ¢ oObIYHbIME oTcocaMy. [IpH oguHakoBOM
KOHCTPYKTHBHOM BepTHKanbHOM rabapure I (I" =
=B, I'=B+h,; I'=B+ h,) Bce TpH TUNa OT-
COCOB PABHOIECHHBI MO Pacxody YAalTseMoro BO3-
nyxa. YBenHueHHe BepTHKaJLHOro rabapura mos-
BOJISET YMEHBIUHTEL PACXOM YIAISeMOro BO3TyXA.

Pacxo/1 ynanseMoro Bo3/iyXa /Ulf BCeX KOHCT-
PYKTHBHBIX CXEM OTCOCOB OTIpefe/iAeTCsA To (op-
myne (8.1), rae

L,=693Q"d°3. (8.27)

3uauenue xorddunmenta k, onpesengercs no
puc. 8.10. Ecm d = d,, To npu onpenenennu k,
caeayer cudTaTh, uto d = d/d, = 0,75, n Hainen-
Hoe no rpaduky 3HaveHue k, yMEHbIIHTH B 1,15
pasa. Koapuunent k, paccunthiBaetes mo $op-
MyJie

k,=1+424./v3d/Q . (8.28)-

TABJIHIA 8. 1. 3HAYEHHS KO3OOULIMEHTA k, U YEJBHBIE KOMTUUECTBA BPEJHBIX
BBIJIETTEHUI

TexHnonornyeckuit npouecc -

Onpeaensowee Bpei-

Makcumanbioe KoJm- k.
4eCTBO BhIAC/IAIOLAXCA
BPEIHBIX BElECTB,

HOE BEILECTBO

DrexkTpoxuMudeckas obpadboTka MeTalIoB B pact- XpoMOBBIH aHTHI-

BOpAX, COAEPKALIMX XPOMOBYIO KHCIOTY KOHIIEHT-
pauneit 150—-300 r/n, npu cuae toxa I = 1000 A
(XpoMHPOBAHHE aHOJHOE, JEKANHpoBaHHe H QIp.)
To xe, npu koHnenrpauuu 3060 r/n (2nekTpo-
NOAMPOBKA ATFOMHHHSA, CTaJIH U JIp.)
To xe, npu xoHnerTpaimu 30100 r/nu I < 500 A,
(XUMHYECKOE OKCHAMPOBAHHE AJIFOMHHHA W MArHHA)
Xumudeckas obpaboTka cTanu B pacTBOpax Xpo-
MOBOHR KHCJIOTHI U ee coJieil npu f, > 50°C (macch-
BHpOBAHHWe, TpaBieHWe, HATIOJTHEHHe B XPOMIHKe
H ap).
Xumuyeckas oOpaboTka MeTalsIoOB B pacTBOpax
XpOMOBOi#f KHCIOTHI W ee codeil npu 1, < 50°C
(ocBeTyieHHe, NACCHBAPOBAHWE W JIp.)
To xe, B pacTBOpax I1e/104H (OKCHIUPOBAHUE CTa-
M, XAMHAYecKas NOIMpPOBKa aTrOMHHHA, TPaBIeHHE
AIFOMHHHSA, MATHHS M UX CIUIABOB M np.) npu £, °C:
> 1000

< 1000
To xe, KpoMe alfOMHHHS W MarHhs (XHMHYecKoe
obe3xupuBaHue, HeliTpamusaums u np.) npu t,, “°C:
> 50

< 50

Mr/(c-m?)
10 2
pra

To xe 2 1,6
» 1 1,25

» 55-1073 1

» 0 0
1,25
enous 55 1,6

i

» 0 0
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TTpodoancerue maba. 8.1,

Texnonornyeckuii npomecc Onpeaensioliee Bpea- MakcumasibHOE KOIH- k,
HOE BELIECTBO YECTBO BBIICIANOIINXCH
BPeHbIX BELIECTB,
Mr/(c M?)

To ke, B KOHUEHTPHPOBAHHEBIX XO/I0/HLIX H pa36as- X1opHcThIi 80 1,25
JICHHBIX HATPETBIX PACTBOPAX, CONEPKALMX COJIS- BOIOPOI
HYIO KHCIIOTY
To xe, KpoMe CHATHA LMHKOBOTO H KaJAMHEBOTO » 31071 0
NOKPHITHS, B XOJOIHBIX pacTBOpax, COOEPHKAIIAX
CONIAHYIO KHCITOTY npH KoHueHTpauuu jgo 200 r/a
(TpapyieHHE, NeKanupoBaHWEe U AP.)
To xe, B KOHUEHTPHPOBAHHLIX XOJIOIHBIX H pa3bas- @octopHas 6-1071 1,25
JICHHBLIX HATPETHIX PacTBOPax, COMEPHKAIIMX OPTO- KHCIIOTa
dbocopuyto kucnoty (dpochaTaposanue U ap.)
To xe, B pa3daBjieHHBIX pacTBOpax, COMEPKaIUX
A30THYIO KHCJIOTY (OCBETTEHHWE AJIOMUHHA, CHATHE
HUKeJIfl, TPABJIEHHE, 1eKANUPOBAHNE Me/TH, ACCHBU-
poBaHHe H Ap.) TIpH KOHUEHTPALHH pacTBopa, r/n:

> 100 3 1,25

A3oTHAf KHCITOTA

< 100 H OKCHIBI a30Ta 0 0
DnexTpoxumndeckas obpaboTka MeTannoB B pact- Llenous 11 1,6
BOpax 1eo4n (00e3kupHBaHUe, JyKEHHE, OKCHIU-
pPOBaHHE MellH, CHATHE OJIOBA, XpoMa M JIp.)
To xe, B pacTBopax, colepxalinx cepHyto kucnory CepHas KucloTa 7 1,6
npu koHueHTpammu 150-300 r/n, a Takxke XUMH-
yeckass 00paboTka METAIOB B KOHIEHTPUPOBAH-
HbIX XO/TOAHBIX H Pa30aBlIeHHBIX HATPETHIX €e pacT-
BOpax (AHOJIMpOBAHKE, NIEKTPONOIHPOBAHUE, TPaB-
JeHHe, CHATHe HHUKeTd, cepelbpa, THApHIHAs obpa-
0OTKa TUTAHA W Op.)
Xumudgeckan o0paboTka METANNOB B KOHLEHTPUPO- dochopuan 5 1,6
BAHHBIX HArPETHIX PACTBOPAX H IEKTPOXUMHYECKas KHACJI0TA
00paboTka B  KOHUEHTPHPOBAHHBIX  XOJIOHBIX
PACTBOPAX, COePXKAMUX 0pTOdhochOopHYIO KUCTOTY
(MOMHPOBKA aTIOMHHHSA, CTalM, MeI¥ W Ap.)
XuMHUeCKas H MIEKTPOXHMHYecKas obpaboTka Me- DTOpHCTEIH 20 1,6
TAJIOB B PAcTBOpaXx, collepkallux (hTOPHCTOBOIO- BOIOPOA
POJIHYXO KHCJIOTY H €€ COJIU
Kanmvuposanne, cepeSpeHue, 30104¢HHE K JJIEKTPO- InanucToit 5,5 2
JIeKalMPOBAHME B HAHHCTHIX PACTBOPAX BOIOPOL
IluukoBaHue, MEIHEHHE, JATYHUPOBAHUE, XHUMHUYeEC- To xe L5 1,6
Koe JeKanupoBaHWEe ¥ aMaJbTaMHPOBAHHE B IMa-
HHCTBIX pacTBopax
MenHeHHe, TyxKeHue, IMHKOBaHHUE U kaaMupoBanue CepHast KHCI0Ta 0 0
B CEpHOKHCIBIX pacTBopax mpd f, < 50°C
Huxkenuposanue B XJOPHCTHLIX pACTBOPAX MpH ioT-  PacTsopumsie 1,5-107¢ 2
HOCTH TOKa 3-5 A/nM COJIH HHUKENA
To xe, B cyIb(aTHBIX pacTBOpaX NpH TIIOTHOCTH To xe 31072 1,6
Toka 1-3 A/om?
MenHenue B ITHIICHIHAMHHOBOM JJICKTPOJIHTE DTHICHHAMAH 0 1
Kpaniense B aHHJIHHOBOM KpacHTelle AHWITHH 1] 1
IMpombiBKa B rops4eif Bome [MTapw Bomb - 0,5
BesspeaHble fiponecchl NMPH HAJHYHH HETIPHATHLIX - - 0,5

3anaxoB, HanpUMep aMMMaka, KiIesa | Jp.

IMpumeyanus: 1. Ecom k, = 0, To 0TCOC OT BAHHBI HE HYXKEH, 0JIHAKO NPH HANHYHH BO3AYLIHOTO NEpEeMemHBa-
HHs PaCTBOPA MECTHBIH OTCOC HeoOXOaMM, TP 5TOM ciexyeT npuHAMaTh k, =0,5.
2. B bGoprosom oTcOCE M BO3AYXOBOAAX 3aaepxuBaerca 85% BpeHBIX BEUIECTB, BLIACHMIOUMXCA B BHJC

aspozonei.
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Ilpn oTHOCHTENBLHOH HEePaBHOMEPHOCTH BCa-
coiBanus Av/v, 2 0,5 HeobGxoaumo yBEIHYMBATD
pacyeTHbIH pacxo/l yaansemMoro Bosayxa Ha 20 %,
npu Av/v, < 0,3 nonpaska Ha pacueTHBINH Pacxo
HEe BBOAMTCH (A v—MaKCHMANbLHOE OTKJIOHCHHE OT
Cpe/iHe# CKOPOCTH BCACHIBAHMS B ILETH, M/C; U —
CpeaHAs CKOPOCTh BCACBIBAHHA B LIENH, M/C).
IMpusenenubie jJaHHble TpUroaHsl Ge3 BBejeHHA
JNOMOJHUTEIBHBIX MONPABOK U T4 CJIy4aen, KOTaa
oTcoc TipesicTaBageT coboi He3aMKHYTHIH KOJTblle-
BOIl BO3/lYXONPHUEMHHK U3 OJHOTO WJIM ABYX 2Jle-
MEHTOB € YIJIOM OXBaTa HCTOYHHKA He meHee 2707,

Ilpumep 8.4. OnpeneUTL pacxoj BO3ayXa,
yIaIfeMOro OT COJNAHONH BAHHBLI OOBIMHBIM KOJb-
LEeBbIM OTCOCOM MPH CHeNYHOIHX HCXO/HBIX JIaH-
Hpix: d, = 1,06 M, d=085m, h=0,16 M, B=
=0,16 M. Temnepatypa pacnmasa 1, = 500°C,
t, =20°C. TI'asosweiienenns orcyrcTByroT. Cko-
pOCTh [IBHXCHHUA BO3/yXa B TIOMENIEHHH U, =
= 0,2 M/c.

Pewente. KoHBEKTHBHAA TEIUIOOTAAYa HMC-
TOYHHKa BblMHCHfAeTCs no cdopmyte (8.3), rae
n= 135 opu t, = 500°C:

- 0,857
Q= 1,31,355—"2'—'—— x

% (500 — 20)** = 3740 Br.

HaxomumM OTHOCHTEJBHBIE pasMepbl: d =
=d/d,=085/1,06 =08, fi=h/d,=0,16/1,06 =
=0,15; B= B/d, = 0,16/1,06 = 0,15.

ITo puc. 8.10 naxonum k, = 2.45. Koapduuuent
k,. YUNTBIBAFOLUHI BIHAHHE CKOPOCTH [IBHKCHHSA
BO3/lyXa B TIOMEIICHHH:

k, =1 +42,4./02%-085/3740 = 1,06.

ITo ¢opmyne (8.1) Haxoaum pacxoj yzanise-
MOro BO3JyXa:

L, = 69.3-3740'7-0,8%3.2,45 x
x 1,061 = 1930 m>/u.

B. Huxknne oTcochl

HiwkHHe OTcOCHl CleyeT TPHMEHATh s
cnaboHarpeTHX HCTOYHHKOB B TeX cllydasx, Korjaa
HeMollb30BaHHe Oojlee KOHOMHYHBIX KOHCTPYK-
1A HEBO3MOXKHO.

Hmxnuit oTcoc OT Kpyrjoro WCTOYHHMKA Bbl-
MONTHAETCA B BH/IE KOJBLLUEBOH MIETH, a OT NMPAMO-
yroJIbHOTO MCTOYHHKA —B BHIe ABYX iienel, pac-
NOJIOKEHHBIX BAOJNb [UIMHHBIX CTOPOH HCTOYHHKA
(puc. 8.11). Ipu xoHcTpyKTHBHOI npopaboTke OT-

coca HeoOXOAMMO YIHTHIBATE, YTO YAATEHHE INETH
OT MCTOYHHKA MPHBOHT K BO3PACTAHMIO PacXona
YAAJAeMOro BO3/lyXa, yBeJIU4eHHe IIUPHHBI ETH
NO3BOJISET HECKOTBKO YMEHBIINTh PACXO/ yaaisde-
MOTO BO3/IyXa, yCIIOBHA YIABJIHBAHHA 3HAYMTE/Ib-
HO YXYAIIAHOTCA C YBETHYEHHEM BbICOTHI HCTOYHH-
Ka W ylyumarotes ¢ ero 3arnybmenuwem. Ecim
pacnoIokeHHe KOMIAKTHOTO HCTOYHHKA CTPOro
He (UKCHPOBAHO, TO OTCOC YCTPAHBAETCA B BH-
Je CNIIOMIHONW BBITSXKHOM pemeTkd, obpazyroueit
3aMKHYTYKO NPAMOYTOJIbHYIO miens (puc. 8.12).

Pacxonsl yganseMoro Bo3ayxa ONpefesifiioT-
cs no ypasaennio (8.1). 3naveHus L, paccunTriBa-
H0TCH No (popmyam;

OTCOC B BAIE KOABUEBOiH 1IeIH .

L,=1130"27(1 -0,060,/0,); (8.29)
OTCOC B BHJE NPAMOIMHEHHBIX esei

L,=180Q'*b,

rae /—ANMHHA UCTOYHUKA, M.

Popmya (8.29) npu 3amene d Ha d, HCcnonk-
3yercd M [ pAcueTa OTCOCOB, BBITIOJTHEHHBIX
B BHIE 3aMKHYTOH NPAMOYroNbHOR ILUEnH, TpH
BeICOTE HCTOYHMKa h < 0,3d,. ®opmyna (8.30)
NPHUro/iHA JUIA PAcHeTa OTCOCOB OT HCTOYHHKOB,
s kotophix b < 0,5b.

3navenus kodbduumenTos k, onpeneastorTcs
no puc. 8.11, rae ana oTcocoB B BHAe 3aMKHYTOH
HNPAMOYTOTLHOM MIeJIA TIPHHUMAKOTCA KBHBAJIEH-
THBIE qUamerpsl D, u D, =d,.

KoadpunmenTsl, y4dTHIBAIONIME CKOPOCTH
JIBWKCHUA BO3ZYXa B TIOMELLCHHH, OTIPEAETAOTCA
no dopmyaam:

OTCOC B BH/IE KOJBIEBOH M 3aMKHYTOH mps-
MOYIOJIbHOM 1HEIH

(8.30)

k,=1+447 v3d/Q (8.31)
O0TCOC B BHAC MPAMOJIHHCHHBLIX IHENEH
k,=1+447 . /v3b/0. (8.32)

Tpumep 8.5. PaccuuTaTh HUKHHH OTCOC OT
NpAMOYTIOBHOrO MCTOYHHKA pasMepamu { x b x
x h=0,6x 0.5 x0m KoHBeKTHBHAS TENI00T-
Jaya uerounnka Q = 1000 Br. OgHospemento ¢
KOHBEKTHBHOH TENJOTON BhIENSeTCS OKHCh Yriie-
pona M = 40 mr/c (ITOK = 20 mr/m?). Beackipa-
rowMe mend wupuHod 0,1 M ynanenel apyr or
apyra Ha pacctosuue B, =06 M (B, =08 m).
CkopocTh JBMKCHUS BO3JyXa B TIOMELICHHH b, =
= 0,4 Mm/c, g, = 0.

Pewenue. Tlpn 3uadenusx B,/B, = 0,8/0,6 =
=1,33u B,/b=10,6/0,5= 1,2 no puc. 8.11 naxo-
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auM k, = 5. Onpeaensem kod(bHUMEHT, YUATBIBA-
IO CKOPOCTh JIBHXKEHHA BO3IyXa B TOMeIe-
HuH, no (opmyne (8.31):

k,=1+447./0,4°-0,5/1000 = 1,25.

IMo ¢opmyne (8.1) ¢ y4eToM BBIPaXeHHSA
(8.30) BoIuMcaseM pacxoa yIadseMOTO BO3IyXa
npu k, = 1:

Loy = 180-1000'3:0,6-0,5-5 x
x 1,25:1 = 3375 m3/u.
Haxoaum 3HadeHHe mapameTpa ¢:
¢ =3600-40/(3375-20) = 2,1.

Mo puc. 8.2 noayyaem k, < | u B cooTBETCT-

Buu ¢ yciosueM (8.6) mpunumaem k. = 1. Toraa

L..=L, . =3375wmu
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Puc. 8.11. Huxune oTcocsl

a-cxema oTcoca: /- HCTOTHHK BPEAHBIX BbINeTeHHH; 2 - uleneBLie
OTCOCHI; 6~ KPHBBIC JIIA onpeacnenns Koxbdnuunenta k, npu kpyr-
JIOM HCTOYHHKE; 8 - TO XK€, MPH NPAMOYTOJILHOM HCTOYHHKE

Puc. 8.12. HuxHHH 0TCOC Yepe3 CIUIOLUHYIO BBITAKHYIO
— peLueTky

T'. AKTHBHpOBAHHBIE OTCOCHI

CxeMBbl MECTHBIX OTCOCOB, AKTUBHPOBAHHBIX
IUTOCKMMH TIPHTOYHBIMH CTPYSAIMH, TIpHBENEHB Ha
puc. 8.13. TlMputounas cTpys JIToKaaH3yeT NOTOK
Bpe/IHBIX BBIACICHUI W HANPABIIAET €ro K 0Tcocy,
yem obecneunBaeT HphekTHBHYIO paboTy noclen-
HETO TIPH MEHBIIMX PACXOIAX BO3AyXa 10 CpaBHe-
HHUIO C OOBIYHBIMH OTCOCAMH.

VCTOWYHBOCTL — CHCTEMBL  «CTPYS— OTCOCH
obecneunBaeTCs COOTBETCTBYIOLIMM BHGOPOM MMu-
HUMAJBHO JONMYCTUMOI CKOPOCTH v, Ha OCH
cucTeMbl. Ecitn akTUBHPYIOLIAS CTPYA HACTHTACT-
cfl HA TIOBEPXHOCTH TEIIOMCTOYHHKA, TO U,,,, ONpe-
MeNAeTCA W3 YCIOBUA HEPa3pyIICHUs CTpyHHOlM
3aBecbl KOHBEKIMEH, BO3ZHHKAIOIIEH HaJl HUM:

IATT,, (8.33)

rue AT, = T, — T,— pasHOCTbL TeMIEpATyp IOBEPXHOCTH

HCTOYHMKA M Bo3ayxa B moMewmennn, K; /- paccTosmne
MEXAy NPUTOYHONH M BLITAKHOM LUensiMM, M.

Upin = 2,724/

Jns HeHacTHIarome#ca CTpyH yCTOHYHBOCTE
cUCTeMBbl obecneynBaeTcs, ecliu
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Puc. 8.13. Otcocel, aKTHBHPOBAHHEIE TUIOCKOI CTpyei

a - GopToBoit 0TCOC, AKTHBHPOBAHHBIN T'OPHIOHTANLHON CTpyeH,
6—To e, HAKJIOHHOH CcTpyeil, 4 AKTHBHMPOBAHHbLIH 30HT-KO3bIpeK
¥ TEXHOIOTHYECKOro npoeMa

Uin = 0,424 T,*° H'3, (8.34)

rae H—makcumansaoe PACCTOAHHE OT HNOBEPXHOCTH HC-
TOYHWKA 0 OCH CHCTEMBL «CTPYS— OTCOCH, M.

Jnst cTpyn, nepekprbiBatouiel MpoeM B BEPTH-
KaJIBHOM OTPaX/ICHHH,

Ap 1+ 1424 =1
=99 Y
Ve = 9 \/ B , (8.35)
roe
1
g —e e (8.36)

1 +3,74(p,./p,)

Ap—H3OLITOYHOE [ABJIEHHE BHYTPH TEXHOJIOTHYECKOI
ycranopku, I1a; p, W p, —nnoTHOCTH BO3yXa B NOMeLIE-
HHH H IUIOTHOCTE Td30B, BHIOHBAIOIIUXCH HEPe3 IMPOEM,
KT/M.

ﬂopuﬂox pacycTd AKTHBHPOBAHHBIX OTCOCOB
H pacueTHBIE 3aBHCHMOCTH NpMBe/ieHbl B 1a6:1. 8.2.

AKTHBHPOBAHHEIE OTCOCEI MOTYT BBIIOJN-
HATBCSA M 10 CXEMaM, OTJIHYHBIM OT H300paxeH-
sBIX Ha pHc. 8.13. [IpuMepoM MOXET CIYXKHTh
KOMIIEHCALIHOHHOE BO3YIIHO-CTPYHRHOE YKPBITHE
KBCVY*, npencrasnstoiiee coboii MeCTHEIH orcoc,
B 30HY JICHCTBHSA KOTOPOro CBEPXY BHH3 MogaeTcs
¢ HeOOMBIION CKOPOCTBIO MPUTOYHAS CTPYs pe-
LHPKYJISIMOHHOTO  (3arps3HEHHOro0)  BO31yXa
(puc. 8.14). Pacxon Bo3ayxa, MOAaBAEMOTO B TO-
meweHne, npu yerpoiictee KBCY cokpawmaercst.

ITpumep 8.6. Paccuntarth  aKTHBHPOBAHHBIN
GopToBOIf OTCOC st BaHHBI TpasieHus. OTtcoc
BBITIOJIHEH 10 cxeMe puc. §.13,4, mHMpHHA BaHHBI

* KommnesncauuoHabie BO3YIHO-CTpyiHbIE

ykpuiTis (KBCY). Cepua 5.904-19.

= |
{=23M, nnAHa a = 2,6 m. Paccrosnme ot ocu
CHCTEMBI «CTPYs —OTCOC» N0 IOBEPXHOCTH pPact-
Bopa H = 0,25 M, BeicoTa 60pTa Bauusl £ = 0,6 M.
Temnepatypa pactBopa t, = 60°C, Temnepatypa
U CKOPOCTh /IBM)KCHHSI BO3/lyXd B TIOMELIEHUH
t, =20°C, v, = 0,5 M/c.

Pewenue. [IpuruMaeM MIHPUHY LIEMH 0TCOCA
B =023 M. IMockonexky H/I=025/23=0,11<
< 0,15, 1O crpys-nacTuaatomascs; H+ B=
=025+023=048Mm<h=0,6Mm, clefioBa-
TEJNLHO OTCOC CNEAYET CUNTATH PACIONOKEHHBIM
B CTEHKE.

Npu AT, =A1,=60—-20=40"nu/=23m
no dopmy:te (8.33) naxomum:

.= 572./2,3-40/293 = 3,2 m/c.
OTHOCHTENbHAS MPYHA BCACHIBAIOILEH 1ETH
B=023/23=0,1.

CooTBeTcTByIOIIEE 3HAYeHHE OTHOCHTE/b-
HOM CKOPOCTH, HaiifeHHoe no pwHc. 8.15, Gyuer
Upin = 1,2

IpumeM  IIMpuHY  HPUTOYHOH  IueM
b~ 001/~ 0,02 M ¥ BEMHCIHM PACXOJl NPUTOY-
Horo Bo3ayxa mo dopmyne (8.38):

1110 3226
== — x
1,2

x /0,02-2,3 = 1650 M*/u.

ITo puc. 8.16 Haxomum k, = 1,17 u no dopmy-
ne (8.39) Bor4ucIisieM:

k,=1+05/32=1,6.

Pacxon Bo3ayxa, yaanseMoro oTcocoM, onpe-
ngensieM 1o (popmyne (8.41)

3.2

x 2,3-1,17-1,16 = 8010 m*/u.

IMpamep 8.7 PaccuuraTh AKTHBUPOBAHHBIN
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TABJIWUIA 82 ®OPMVIJIbI [UIS PACYETA AKTUBUPOBAHHBLIX OTCOCOB

IMapamerpsl Pacyetnnie GopmMynst

N HeHACTH/IANWIEHCA NMPHTOYHOR CTPYH IJIA HACTHIIAIOLIEHCA NpUTOYHOH CTPYH

OtHocHTeNnbHAS  HIMPHWHA B = B/(2]) B =B/l
BCACHLIBAIOLICH 1LETH, B
OrHocHTenbHAs CKOPOCT, Ilo puc. 8.15
Umin
P 3y- U ”
xfc’}j':: S L= 1565;3&(:\/31 8.37) L, = 111022, /}] (8.38)
> : MHH UME“
Koadduuuent k, Io puc. 8.16 .
Koabdumment kI k,=14+v/v,. (839
P : 5 s
ACXOML YA4TIAEMOrO BO3/LY Ly, = 74022 4k k. (8.40) L. = 370 = gJk k. (8.41)

xa L., M3fu

oTC ?

INpameuyanus: 1. YcTpolcTBO aKTHBHPOBAHHLIX OTCOCOB JKOHOMHYECKM ONMpPABJAHO MPH 3HAYCHuAX [ > 1 m.

2. Ecnm cTpys nojaercsa napajsessHO NOBEPXHOCTH MCTOYHHKA Ha paccTosuun H < 0,15/, 1o ee clienyer cuuTaTh
HacTunaroweiica. [1pn 60nbMX 3uaveHnsx /- HeHACTHJIAIOLIEHCH.

3. Ecnu Bricota ¢uianua otcoca k> H + b, TO OTCOC CYMTAETCH PACTONOXKEHHBIM B CTenke, npu i < H + B—cso-
60aHO PACHOJIOKEHHBIM.

Cropocth v, He MokeT OuiTh npuEaTa MeHbLICH 1,5 m/c.

5. Wupyna npurodHoi wenH b nasuagaercs nopsaxa 0,011/, wo e Menee 5 MM Bo n3bexanue 3acopennd. [inna
MPHTOYHOH H BBITSUKHOM 1Henelf ¢ NPHHHMAETCH PaBHOH INHHE HCTOYHHKA.

6. Ecin ckopocTh MCTE4CHHSA NPHTOYHOH CTPyH noJjlydaercs donee 20 m/c, cneayer 3agaTeca HONbLLIMM pasMepoM
NPHTOYHOM 1UETH M MePecYHTaTh CKOPOCTh.

7. 3peKTHBHOCTL YIABJIMBAHHA BPE/IHBIX BhIAENCHHA C MOMOLULIG AKTHBHPOBAHHBIX OTCOCOB, PACCHHTAHHBIX MO
H3oxkedHod Metomuke, n = 0.9.

T ‘, Umu
13 :
[ ———
’ w\_\_\
x
11 N ™~
J 4 5 50" 00 o7 G5 0. %

\\ / Puc. 8.15. K onpenenennto napamerpa o,,,,

! -otcoc B cTeHke, 2- cBOOOJHO PAcNONOKEHHBIH OTCOC

oTcoc y npoema neuu (puc. 8.13,6). U3bwirounoe
nasneHde B newd A p = 2 [la, TeMnepatypa rasos
BHYTPH neu 1, = 800°C (p, = 0,329 xr/m?%). Hax
npoemom Ha BeicoTe [ = 1,2 M oT ero Hu3a ycra-
HOBJIEH 30HT-KO3bIPEK, BBUIET KOTOporo B =
= 0,576 m. [llupuHa 30HTa paBHa MHUpPHHE NpoeMa
Puc. 8.14. Komnercausontoe posaynmo-crpyiinoe yepuitie ¢ = 1,8 M. CKOpOCTb IBHKEHHS BO3/IXA B TIOMELLIC-

Y 2
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Puc 816 K onpenmenesnio kodbbpumuenta k,

d@ 01€0C B CTeHKe, 6 - CBOBOAHO pactioiokenHbIi otcoc, [ ¢ = 0°,

2-p=30° 3-¢ =45

ma v, = 0,4 m/c, Temneparypa f,=20°C (p, =
= 1,2 xkr/m?).
Pewenue. Tlo dpopmynam (8.35) u (8.36) npu

1

= : = 0,494
1=113.7400329/12)
TIOJTYYHM:
2
Upun = 9,9 \/ —_— X
0.329
\/1 +142.0494° 1
904027 T
IMo puc. 8.15 mpu B =0,576/(2-1,2) = 0,24,
Haxoaum o, = 1. 3ajaBlIuCh ITHPHHON NPHTOY-

Hoif wemn b = 0,03 M, no popmyae (8.37) onpeje-
€M PACX0 MPUTOYHOIO BO3IYXA:

6,7
Ly = 1565 T 1,8 ./0,03-1,2 = 3580 m%/u.

ITo puc. 8.16 u mo dopmyne (8.39) naxomum
3HaveHHs kodpouumentos k, =1 u k, =1+
+0,4/6,7 = 1,06.

Pacxox ymansemoro Bo3IyXa BBIYHCIISEM IO
(hopmyrne (8.40):

6.7
=740 T 1,8:1,2-1-1,06 = 11 350 m3/u.

3

L

orc

8.3. VKPBITHS, UMEIOHIME
PABOYUE MNMPOEMbI U HEIJIOTHOCTH

A. YkpoiTus mkadHOro THna

PasnuuyaroT yKpBITHA C  BEPXHHM, HHXK-
HHM ¥ KOMOHHHPOBAaHHBLIM YAAJICHHEM BO3[yxa
(puc. 8.17) yepes KOMIMakTHOE HJIH IleJieBOE BO3-
nyXonmpHeMHoe oTBepcTHe. Pacnpenenenwe cko-
pocteli B pabowem mnpoeme mikada H3IMeHAETCH
B 3dBHCHMOCTH OT COOTHONIEHHS PACXO0B BO3AY-
Xa, OTCACBIBAEMOIO CBEPXY H CHM3Y, 4 Takke OT
rayBuHel mkaga. CMellieHHe BepxHel KPOMKH pa-
6ouero nmpoema Hasan obaersaer paboty B ykpui-
THH. TIpH HANHYHKH B YKPBLITHU TEMU1OBLIAeIeHUI
pabouHii mpoeM BHIMOJHAIOT BEPTHKANBHBIM H
BO3/YX YAQIAKOT CBEPXY. YKPbITHE C KOMOMHHPO-
BAHHBIM yaJleHHeM Bo3ayxa (pHc. 8.18) u ma-
KJIOHHBIM pabovyuM NpPOEMOM NPUMEHSIOT JANA
yAAT€HUs NBIIH M ra30B IPH OTCYTCTBHM TENJO-
BBEIJENIEHHH,

IMpumensiemele naGopaTopHeie mKagbl xa-
PAKTEPH3YIOTCSA BBICOKOH BMECTHMOCTBIO M HaJIH-
yHeM OONLIIMX OTKPHIBAIOLIMXCA TIPOEMOB JUIA
YCTAHOBKH AanmapaTypel NPH OTHOCHTEIBHO He-
Goupunx rrowaasx pabouux npoemos. CKpyrie-
HHE KPOMOK pabowuero mpoema moBblmaeTr shdex-
THBHOCTB YJIABJIUBAHMSA BPEIHBIX BhIJE/ICHHI,

Cpean oTcocoB OoT pabouux MecT NpH yIjTH-
HEHHOM GpoHTe PabOT HMEIOT PACTPOCTPAHEHHE
YKPBITHS BHTPUHHOTO THIIA —KO3BIPbKH {puc. 8.19).
B atux cayyasx mis obecnieveHHs paBHOMEPHOCTH
OTCOCA MO [MUPHHE NpoeMa BO3AYXONPHEMHUK
BbimosHsieTcs B Bujae «yauTkm». Hlens «ymatkm»
HMeeT NEPEMCEHHYIO IHPHHY 30-60 MM, ymeHb-
[IAFOUIYIOCH [10 MEpe NPHOIHIKEHUS K BRITSDKHOMY
BO3JIyX0BOIY. «YJIHTKa» obecnevHBaeT paBHOMEp-
HOE BCACBIBAHHE BO3/lyXa B pabounii npoeM npH
nnune pabowero mecta 2—3 M M TpenATCTBYET
34COPEHHIO OTCOCA, YKPBHITHA BHTPHHHOTIO THNA
MOTYT HIPHMEHSTBHCS JHLIL TIPH OTCYTCTBMM Tell-
JIOBBIACICHUIT NMOA YKPBITHEM.

Pacxon Bo3ayxa, ygansemMoro or yKpeITHS
NpH OTCYTCTBHH B HEM HCTOYHHKZ TEIUIOBBIZENE-
HHii, onpenensiercs o (opmyae (8.2), npu srom
CKOPOCTh  BCACHIBAHMS U, NOpPHHHMAeTcs IO
Tabn. 8.3. TIpH HAMMYHH B YKPBLITHH HCTOYHHEKA
TEIUIOBBIIENICHUH PACcX0 BO3AyXa NPOBEPAETCH 110
dopmyne

Lo = 120(HQF?*)'3, (8.42)

rae Hu F Beicota, M, 0 nuouaas pabouero npoema, m?;
(Q - TENNOBLIACNEHHA B YKPHITHH, HAYLUHE HA HATPEBAHHE
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a
1 r
A A 200
AN V5 S 1
' L
= 4!/ - l"c/
T 7 Z 4 7 175
Puc. 8.17. VkpuTaa mxadHoro tama
750
725
00
75
50
77 7 7
Puc. 8.18. BeiTsakHOi mKkad ¢ KOMOMHHPOBAHHBIM OT- 25
COCOM :
1 -cpoBoanbifi koHell METAILIHYECKOTO NHCTa A8 pery1upoBaHHs;
2 - k0K, 3—OTKpbITHI npoem
4 4 62 04 06 08 10 U
3 [
e, 8.20. onpelie/ieHH0 napaMeTpa v
J Puc. 8.20. K
2 <N
T
7 fa.,._ e
Puc. 8.19. VkpuITHe BHTPHHHOTO THNA € OTCOCOM
«YIUTKAY
I-orcoc «yanTka»; 2-BO3AYXONPHEMHAN wWie/b, 3 - BbITANKHOMN
errs 77 z BO3JIYXOBO; 4~ YKPBITHE, 5 — OTKpBITHIA NpoeM

Bo3dyxa B Hem, Bt (npmaEmalotcs pasasiMu 50-70%
NOJIHOH TEMIONPOH3IBOAHTENLHOCTH HCTOYHHKA).

B pacuer npuHuMaercs OoIblllee 3HaYCHME
LOIC i .

Ecnu penuuuny oTkpeiBaHus paboyero mnpoe-
Md YCTAHOBHUTH HEBO3MOXHO, YTO OBIBAET, HAIPH-
Mep, NPH WCMONb30BAHMH NAbOPATOPHBIX LIKA-
$oB, To pacxoj ONpENEINIOT NO YCIOBHEIM ILIO-
1AM POeMOB, npHHUMaeMbiM 02 M Ha | M
JUIMHB] BBITSKHOIO 1IKada H CKOPOCTAM:

IMAK > 10 mr/m® . . . . . 0.5 M/c
to xe, MK =0,1 =10 mr/m? 0,7 »
» NAK <01 me/m® . . . . . 1»
npu paboTe, CBA3AHHOMN C BbIJE/IEHHEM
asposonei .o .1,2-15»
W3 HmxHell 30HBI CICAyCT OTCACHIBATH, K4K
npasuio, 2/3 obuiero pacxoja BO3jyXa, H3 Bepx-
Heii—1/3.
ITpu OoTCYTCTBHH JaHHBIX CKOPOCTH BCACHIBA-
HUS MOryT OBITH ONpeAcieHBl C  NOMOILBIO
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TABJHULA 83 PEKOMEHIAYEMBIE CKOPOCTH BCACBIBAHUA BO3AVXA B [IPOEMAX VKPLITUHA

Onepauns, BLINO/IHIEMBIE B YKPBITHH BpenHsie Bhiae/ieHHs Yacte npoema, yepes CkopocTts BCd-
KOTOPYIO NPOHCXOJHT CLIBAHHS, M/C
2 OCHOBHOE BLIOHBaHHE

BPEHBIX BLLIE/ICHHIA

Tepmuueckas o6pabomra Memaiios

3akanka U OTHYCK B MAacnsiHOi [Mapei Macia u MPOIYKTEI ero Bepxusia 0,3
BaHHe pa3JioKeHus
Jakanka B CEMHTPOBOI BaHHC npu  AJPO30JEL CETHTPEI, TEITO » 0,3
400-700°C
3akajika B CONSIHOM BaHHE TPH A2po3o/b cOMM, TEMIo » 0,5
350-1100°C
Cpunnesanue npu 400°C [Mape! u a’po3onb CBHHIA » 1,5
LlnanupoBaHue B CONAX MpH IMerTe MMAHUCTBIX COENWHEHHIH » 1.5
800-900°C :
Taaveanuueckan opadomka memainog (Xoa00uble npoyeccsi)

KagMuposakyue HHaHUCTOE HIIH ITapbl CHHUIBHOH KHCIIOTEI Beck npoem 1-1,5
cepebpenue
MeaHenne LHAHUCTOE To xe To xe 1-1,5
Obe3HpHUBAHKE:

GEH3HHOM Bensun HuxHsin 0,5

XJIOPUPOBAHHBIMH YTJieBofo- [lapbl XJIOpHPOBaHHEBIX YTJIeBO- » 0.7

ponamu J0poJoB

MEKTPOJIMTHHECKOE Tymau wenovei Bepxusas 0,3-0,5
CBHHLEBaHHE Ceuner Becs npoem 1.5
TpasreHne KUCIOTOIH:

a30THOII [Tapel KMCNOTEI H OKMCH a30Ta To xe 0,7-1

CONSHOM ) IMapet ¥ TyMaH KHCIOTHI » 0,5-0,7
XpoMHpoBaH1e XpOMOBBIH TyMaH, aHTHAPHI » 1-1,5

XPOMOBOH KHCIIOThI
LInHKOBaHHE HAHKUCTOE [Mapbl CHHWILHOM KHCJIOTBI » 1-1,5
Onepayuu pazauunozo xapakmepa
TuaponeckocTpyiiHas DYHCTKA CHITHKATHAA TbITh [Tepamerp pabouyero 1-1,5
npoeMa
MeTanu3auus pacnblIEHUEM MMeie MeTanios To xe 1-1,5
Py4noe cMmellHBanue, pa3Becka U IMsue 06pabaTeiBaeMoro Beck npoem 0,5-1.2
pachacoBKa CHIMYYHMX MaTepHa- Marepuasa
NOB, TPHTOTOB/ICHAE TIHXTHI
INaiika CBMHIOM MJIH TPETHHKOM IMapel u a’po30JiM CBHHLIA To xe 0,5-0,7
JlaGoparopHsle paboThL Paznmuuple napsl B rasbl » 0,3-0,5
puc. 8.20, Ha KoTOpoM 4Hid mpoemM umeeT mupHHY 0,45 M H BeicOTy
G o, FIJK 0,68 m.
a:= m; W= G Pewenue. KonuuecTBo Tenna, HIYLIETO Ha

HATPEB BO3/yXd B YKPBITHH, NIPHHHMAEM PaBHBIM
T [~ pACCTORHME OT NPOEMA /10 MECTd, [Ae KORUEHTPA-  §09% momHOH TEIUIOBOil MOLIHOCTH [EeYH:
IMs BPeAHOTO BELUECTBA He HOJLKHA npepbimaTh [TIK, M;
(7 - BbIAE/IEHHA BpeIHOTo Beuilec‘ma B YKpPBITHH, Mr/c, D— Q = 75 000-0,5 = 37 500 Br.
xoappuument auddysun, M*/c (MpH CKOPOCTH BBIMYCKA

NPUTOYHOTO BO3AyXa A0 5 M/C M KpATHOCTH BO31yX000- Pacxo/l 0TCACKIBAEMOrd BO3IYXa OIpeehseM
mena B nomellennd 1020 4™ ' creayer npuaEMaTh D = Ay p

= 0,05 m*/4) o dopmyne (8.42):
IMpnvep 8.8. Onpesienuts pacxon Bo3myxa, L,..=120[0,68 x
OTCACHLIBAEMOr0 OT IWIKA(HOTO YKDPBLITHS, IS

3J1eKTPOCOJISHOM Neun MotHoCcThIo 75 kBT. Pabo- x 37 500(0,45 x 0,68)*]"* = 1600 M*/u.
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Cpeausis CKOPOCTh BCAChIBAHHS B IpoeMe
YKPBITHSA

1600
U, =
® 3600-0,45-0,68

Cornacuo Tabun. 8.3 ckopoere 1,45 m/c yaos-
JIETBOPSIET BCEM KATErOPHAM BPEIHBIX BbljeNe-
HUH.

Ipumep 8.9. OnpenenuTs pacueTHYR CKO-
POCTH BCACBHIBAHMS BO3AYXa B MpOEME YKPBITHI,
rAe YCTAHOBJICHA TPABUIIbHAA BaHHA CO ILEIOY-
HBIM pacTBOpoM. KoMHYECTBO Bpe/IHBIX BEUIECTR,
BBIJICJIAIOLIMXCA € MMOBEPXHOCTH PAcTBOPA, COCTAB-
mser G =16 mr/c. TIOK = 0,5 mr/m*. IMnowmans
npoema yxpbitus F = 0,65 M2,

= 1,45 m/c.

Pewenye. Ilpunpmas [=02mM u D=
= 0,05 M?/c, BrIYHCTsEM:
0,2-16
=197;

=
0,05-0,5-0.65

no puc. 8.20 HaxoAMM OTHOCHTEIIBHYIO CKOPOCTh
7 =0,02. Torma

G 16-0,02
v, = =
*TMAKF 0,5 x 0,65

=1 M/e.

B. BenTHanpyembie KaMepbl

BeHTnnupyeMbie xaMepsl (KaOHHBI) —3TO BbI-
TOPOXEHHbIC YYIACTKH TIOMELICHHS C YCHICHHOI
BEHTHJISIHEH, HA KOTOPbIX BBIIOJHANOT ONEpaniH,
COTIPOBOK/IAIONIHECS MHTEHCHBHBIM BbIACTEHHEM
BpeaHBIX BewlecTB. Pabouyee MecTo MOXeT Haxo-
JHTHCA B OTKPHITOM IIpOEME WJIH 33 €ro mHpe-
AenaMH BHe KaMepbl. XapakTepHbIM NPHMEPOM
T4KHX YCTPOWNCTB SBIISIFOTCH OKPAcOYHbIE KaMephl
(prc. 8.21). [TpUTOUHBIN BO3AYX HEMOCPEACTBEHHO
B KaMEpy HE TMOJAETCH, a MOJACACHIBACTCA H3 NO-
meuleHus. Bo3ayx, otcackiBaeMbli M3 KaMep, OYH-
AT OT a3p030JIH KPACKH, KakK TNpPaBuiIO, B IHJI-
poduIBLTpax.

Pacxonpl ynansemMoro Bo3jyxa npuHHMAKOTCH
no cdopmyne (8.2) HCXOMA U3 pacyeTHLIX CKO-
pocTelf BcaChiRaHHs B IIpoeMax kamep (Ta6. 8.4).

Prc. 8.21. Ogkpacounas kamepa
I-paGounit npoem; 2- migesne; 3 -3KkpaH [N BOARHOW IUIEHKH,
4 - orcTodiHas BaHHA, S-ruopoHABTP; 6—Kopnyc kamepsl 7
TPAHCHOPTHBIH NpoeM ¢ TamBypom

TABJIUUIA 84, PEKOMEHAYVEMBIE
CKOPOCTH BCACBIBAHHS BO3[AVXA
B MPOEMAX OKPACOYHBIX KAMEP

Meroa HaHeceHHs Knacc onacaoctn  Cxopocts
JIAKOKPACOYHOT O JTAKOKPACOYHBLIX BCacniBa-
MaTepuaia MaTepHaos (no HHA, M/C
T'OCT 12.1.005—88)*
[MHeBMaTUYECKOE 1 1,3
pacnbineHue 2uil |
4 0,7
Be3sosaymHoe 1,2u3 0,7
pacnelieHue 4 0,6
Pacnibinenyie B 2nek-
TPOIOJE PY4YHOE:
MTHEBMATHYECKOE 1,2u3 0,5
Hespo3ayHoe 4 0,4

* Kunace onacHOCTH JAKOKPacO4HOro MaTepHaa on-
PEHCJUIETCSI 0 KJIACCy OMNAacCHOCTH KOMIIOHEHTA (eI‘O JIETY-
yel yactu npu pabodelt BA3KOCTH), Tpebylolero Hau-
Gonbimero pacxofa Bo3ayxa Ans paszbaelieHus ero Jo
NOK. INpu coaepXaHHH B JAKOKPACOMHOM MaTepHane
CBHHUE, INECTHBANEHTHOTO XpPOMa M AHAJOIMIHBIX IO
KJIACCY OMacHOCTH BellecTs B Kojudectse 1% (npu pabo-
yel BA3KOCTH) M BBILLE MaTepHalisl JOMKHBI DBITh OTHE-
ceHbl K | Kiaaccy onacHOCTH.
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Faasa 9

ACITUPALIMA U TIHEBMOTPAHCITIOPT
B JEPEBOOBPABATBIBAIOIIEM IMTPOU3BO/JCTBE

9.1. OBUIUE MOJIOXEHWA

HecmoTps Ha MHorowucieHHsle obiuue npu-
3HAKY KOHCTPYKTHBHBIX 3/IEMEHTOB CHCTEM acIM-
PaLMH H THEBMOTPAHCTIOPTA, B HACTOSIIEE BPEMS
ONpeNeIHIOCh HeTKOE Pa3rpaHnyeHHe HX (yHK-
LIHiA,

CucTEMBI ACTIHPALIMH CO3JAHOT Pa3pekeHUC
B YKPBITHSX TeXHOJIOruyeckoro o6OpyaoBaHHS,
NPENATCTBYA BLIOMBAHHIO TIBITH B TOMEIIEHHS,
YAAISIOT OTXO/Ibl B BHJIE NbLTH, ONHJIOK H CTPYXK-
KH H NOAAI0T MX K IblleylaBlHBaiomeMy obopy-
noBanuto. PYHKUHHA CHCTEM aCIHpPANWH CBOAATCS
K 3(ubeKTHBHOMY M Ha/eXHOMY 0BeCHbUIHBAHUIO
BO3/yXa B pabGoucil 30He NMPOM3BOACTBEHHBIX IIO-
MEILEHHHA M K OXpaHe aTMochepHoro Bo3ayxa of
3arpsi3HeHUH nbLIEBEIMH  BhIOpocamu. CHcTeMbl
acmHpanuu MoryTt OBITh BCachiBalOIIMe HIIH BCA-
ChIBAIOLIE-HAMOPHbIE, B 3aBHCHMOCTH OT PACIO-
JIOKEHHS TBUICOYHCTHBIX Y3/I0B 1O OTHOILEHHED
K BEHTHJIATODPY. XAPAKTePH3YHOTCA OHH OTHOCH-
TeAbHO HEGOJNIBINON KOHLEHTPAlHeH TPaHCIIOPTH-
pyeMoii cMeCH |1, KI/KT.

CucTeMBl MHEBMOTPAHCMOPTA MNpeJHA3HA4a-
I0TCs A7 TIepeiail MaTepHana B TeXHOJIOrHuec-
kdX wensx. ITocKOMBKY JUIf NepeHoca BO3ayxa,
B Cpeje KOTOPOro MBMWKETCH MaTepHal, 3arpa-
YHBAETCS JHEPTHA, KONHYECTBO BO3jAyXa cieayeT
NPUHUMATE MEHHMAJIbHBIM, & KOHHEHTPAIHIO Ma-
Tepuana MaKCHMAlIbHO BO3MOXHOI.

B cHcTeMax acnMpandH HCXOIHBIM pacyeT-
HBIM NIAPAMETPOM HBIISETCA KONHYECTBO BO3/IyXa,
TpebyeMOro ans co3gaHus HeobGXxoaumoro pas-
pexeHHs B YKPBITUAX. B cHcTeMax nMHeBMOTpaHc-
NopTa MCXOJHOH BeIHYHHOHN ABNSETCS Macca re-
peMewiaeMoro B €HHMNY BPEMEHUM MaTepHana, a
ero KOHUEHTPAaUHs NMPUHHMAETCS HCXOIM H3 TexX-
HHYECKHX BO3MOXKHOCTEH.

CucreMbl ITHEBMOTPAHCIIOPTA MOTYT ObITh
KaK BCACHLIBAIOLIHE H BCACBIBAIOLIE-HATIOPHBIE, TAK
H Hamopuele (puc. 9.1). Kak Te, Tak M IOpyrue
HMEIOT CBOH JOCTOMHCTBA H HENOCTATKM.

BcachiBatome cHCTeMbl Ge3ynpevHsl o cBo-
HM CAHHTAPHO-THTHEHWYECKHM TIOKa3aTeNaM, HO
OTpaHMYEHbl TO CO3/AHHIO B HHX DPa3spekeHHs,
KOTOpPOE HE MOXKeT ObITb NpakTHYecKH OGornee

9,5 xIa. [TosTOMy NpH NIPOEKTHPOBAHUH CHCTEM,
HMeronx Bonbllloe cONPOTHBIIEHHE, NpeanoyTe-
HHE ClleflyeT OTAABATh HATIOPHBIM CHCTEMAaM, Or-
PAHHYEHHEM U KOTOPHIX MOTYT OBITH TOJBKO
BO3MOXKHOCTH JYThEBOr0 annapara H JonycTHMoe
JaBJICHHE B IMbUICYJIaBIHBAIOIIMX YCTPOHCTBAX.
(OCHOBHOIH HEAOCTATOK HAMOPHBIX CHCTEM — CIIOXK-
HOCTb BBOJAA MATEPHA/I2 B TPAHCNOPTHEIA BO3IY-
XOBOJL.

9.2. KOHCTPYKTHUBHBIE PENIEHHSA

Bo BcaceiBaromieif W BcachiBalOlIe-HAMOPHO
cXxeMax MexIy pPacxOaHbIM OyHKEpOM H NpHeM-
HOH BOpOHKOW MatepHalIOmpoBoJa HeobXoaHMO
ocTaBiaTh paspeie 200-400 MM ans gopmupo-
BAHMA MaTepHao-BO3yIUHOH cMecH. Bo Bcackr-
BRIOLtE-HAMOPHOH CX€Me MaTepHas MPOXOJHT de-
pe3 BEHTHJIATOP, YTO yMEHbUIAeT JHANA30H [PU-
MEHEHHsi NOAOOHBIX CUCTEM. B HAMOpHBIX cxeMax
JUIA BBOJIa MaTepuana B MaTepHAIONPOBOL MOX-
HO HMCIOJNB30BATH KEKIHIO, HO IIPH ITOM ToO-
BBINIAETCS SHEPTOEMKOCTh CHcTeMBl. [loatomy cre-
ayeT NOOGMBATBCS MAKCMMAJBHOH repMeTH3auuH
7103aTOpa, OTCEKANOUIEro MaTepHAIONpPOBOJ OT
aTMoc(epsr.

BBouTh MaTepHall peKOMEH/IyeTCA B BEPTH-
KaNnbHbIH yuacTox Bosayxososaa. Ilpu BBOZEe Ma-
TEPHANA B TOPH3OHTANTbHEIH yYACTOK ClleayeT IpH-
MEHSTh CHENHaTbHO pa3paboTaHAbBIE y3Jbl 3a-
TPY3KH.

OaHHEM W3 BAPHAHTOB TaKHX Y3JI0B MOXKET
CTyXHThL NpHeMHasa kopobka (puc. 9.2). [Tnomans
KHBOTO CEYEHHSI TpHEMHOH KOpoBkH NoJDKHA
ObITh HECKOJILKO MEHbIIE TUTOMIAAH CEeYeHHs Ma-
Tepuasnionposona (Ha 8-12%). Ha paccrosinuu
0,4h oT mona KOpoOKH KPEemMTCHA CTOJIMK, HA KO-
TOpBI Najaer MarepHas, 1omnajas cpasy B HacTb
CTPpYH, HMelomel MAKCHMaILHYI0 CKOpPOCTb.
YV MeHbIIeHHe ITOLIAIH KHBOTO Ce4eHUsi KOPOOKH
NPOM3BOAHTCA 3a CHYeT TOJNUMHBI CTONMKa. Bes
NPHMEHEHHs PHEMHON KOPOOKM MaTepHan maja-
eT Ha JIHO BO3JyXoBoAa M Tpebyercs JONOIHU-
TeTbHAS JHEPrus JUIS €ro NoJbeMd H PasroHa.

CHcTeMBl THEBMOTPAHCIOPTA, Kak MpaBHIIo,
ojiHOaApecHbie ¢ 3a00pOM MaTepHalia U3 OJHOM
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Touyku. B cayyae, ecnu TpebGyercs 3abpatb Ma-
TepHall 3 HECKOJIbKHX TOYEK MM aJpecoBaTh €Tro
B HECKOJILKO TOHEK, NPHOEraloT K MoMoum nepe-
KIIroyaTesned noToka, nepeaaBas MaTepHas noode-
PEAHO OT KaXIO# TOYKH 110 HyKHOMY ajpecy.

B ornmuue OT cHcTeM mNHEBMOTpaHCHOpTa
CHCTEMBl ACTIMPALAH, KaK NPAaBHJIO, MMEIOT He-
CKONIBKO TO4EK 0TCOoCa C mepeadeil 3amblIeHHOTO
BO3/JyXd B HTOTE K OJHOH TOYKE - [bLIEYJIaBIHBA-
Temo. Pa3BeTBIEHHbIE CHCTEMBI acCIIHpanHu € KO-
HYCHBLIMH MATMCTPANISMH He MO3BOJAOT 6e3 Ko-
PEHHOH PeKOHCTPYKIMH TMOAKIH0YaTH BHOBbL YCTa-
HaBJIABAeMble CTAHKA MJM NepeMeluaTh Ha 3Ha-
YMTEIEHOE DPACCTONHHE paHee YCTAHOBJICHHBIE;
K TOMYy €, OTPaHHYMBAETCH KOJHYECTBO MOJI-
COEIMHEHMH, TAK KaK YCJIOXHSETCH yBS3KA CHCTe-
Mbl. [103TOMy Takse CUCTEMBI TPHMEHSIFOTCS BECh-

Pac 91 CxeMbl nHeBMOTpaECnopTa

a- BCACKIBAIOLIAA CHCTeMa,  BCACHIBAKOUIE-HATIOPHAN CHCTEMd,

& Hanopmana cucvema, /-OGynkep ¢ marepmanom, 2 [osatop,

3~ marepuajonposoj, 4-04YHCTHoe YcTpoiicTeo, J-nobyauTens
TATH, § npHeMHaA Kopobxa
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Puc 92 Ilpnemnas kopobka

| =MaTepuajionposoA, 2~ nNpHeMHbl# TPakT, J-CTOJINK

Puc 93 Kycropas cHctema ¢ ManorabapHTHBIM Koil-
JIEKTOPOM

! xocol tumbep, 2 110K YHCTKH Bo3AYXOBOAOB, 3~ Manorabapur-
HbI XOJIEKTOP, 4~ BO3MYXOBOOB K MOSYIMTEISM TAIH

Ma pejxo, B OCHOBHOM B MEJKHX [epeBoobue-
JIOYHBIX MaCTEPCKHX

B NpOMBIIIEHHOCTH HAIIIH TPHMEHEHHE
KOJUIEKTOPHBIE CHCTEMBI ¢ TOPH3OHTAJIbHBIMH HJTH
BepPTHKaJIbHbIMK Ko/LTekTopamMH. KycToBas cucre-
Ma ¢ ManorabapUTHBIM KOJIAEKTOPOM MOKA3aHa
Ha pHc. 93

Koucrpyktopckum otaenom [TIM Canrex-
npoekT pa3zpaboran TIT 5.904-37 «Acnupaunon-
Hble KOJUIEKTOPbI HA Pa3JIM4YHYIO IPON3BOJIHTEE-
HOCTBL MO BO3AyXy», pacnpocTpansemslid Toummc-
cknm pmmanom LMTII Kuesckum dunuanom
HWUTI pacmpoctpanstorcs paboume wepTexn
KOJIIEKTOPOB B cOCTaBe THINOBOH NMpOEKTHOH j0-
KymenTaudd cepuu 7.411-1 «Hspermsa w y3nm
HHXKEHEPHOr0 00OpYIOBaHMA NBLIEYJIABITHBAO-
IHX COOpY* eHHil nepesoobpabaThIBAOLIMX Npo-
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H3BOJCTB», pazpaboranubie THnpoapesnpoMoM.
[MokasanHbie Ha puc. 9.3 kocele mAOEPbI MO-
IyT MCIONB30BATHCH TOJILKO JUIS HAJIAJIKH CHCTEM
H MOTOM AOIKHBI OBITH HArTyX0 3aKperIeHbI.
IMpu ¥x HCNOJIL30BAHHK A7 OTKJIIO4YEHHS OTCOCOB
CKOPOCTh B MaruCTPajlbHOM BO3JyXOBOJE MOXET
yIACTH M NPHBECTH K BO3HHKHOBEHHIO 3aBAJIOB.

9.3. OYUCTKA BO3JAYXA
OT APEBECHbBIX OTXO/J0B

OuncTKa BO3AyXa OT OMMIIOK M CTPYKKH HE
npeacTaBaseT npoGaeMsbl H NpakTHYecku obecne-
YHBAETCS TOJTHOCTHIO BCEMH TIPHMEHNCMBIMH TIhI-
JeyNaBIHBAIOIAMHA ANTAPATAMH, TIDH YCITOBHH
TPABHIIBHOM MX JKCTUTyaTALHH.

JoctaTouHO ClIOXKHAs TeXHHYecKas 3adada—
3TO YJIABJIHBAHHE BLUAEIAIOLIEACH OT 4acTH Tex-
HOJIOTHYECKOro 000py/I0BaHHA MbUIH, COJIEpXKaHHe
KoTOpOi B BuIGpocax B aTMochepy periaaMeHTH-
PYETCH CAHMTAPHBIMU HOPMaMH.

Paupiiic TPUMEHSITUCH HKITOHEL PA3JIMYHBIX
THroB (uukionsl THa LI, Tunpoapesnpoma, I'a-
npojpesa, Knaiinenckoro QKM v ap.), TexHu-
YCCKME XAPAKTEPUCTHKH KOTOPBIX OBUIM IITOXO
WcesieioBaHbl. B HacTosiee Bpems HaHbolee
YA44YHBIM TPU3HAH UMKJIOH THNa Y 1| BcecTOpoHHE
uccseioBaHHbId B JICHHHrpanackoil necorexHuuec-
koif akagemuu. [unpoapesnpomom paspaborana
pabouass pmoxyMeHTauus Ha 15 THnopasmepos
ITHX IHKJIOHOB C YeTHIpbMs MoIubHKauHusMU
KQXA0ro. ITH IMKIOHBI IIPeIHA3HAYEHBI JUTH
OYHCTKM BO3/yXa OT CYXOH HeCcTHNarolencs H He-
BOJIOKHHCTOH NBLIH.

JIs O4MCTKH TEXHOJIOIHYECKHX BEIGPOCOB OT
BOJIOKHHMCTBIX W CIMIAOLIMXCS NbLIEH BCeX BHIOB,
a TakKe OT OTXOJOB MOJHPOBAHMA JIAKOBBHIX TO-
KPBITHII C OPHMEHCHHEM I4ACT PEKOMEHIYIOTCH
uaknonsl PUCU. KoHcTpyknus HuKJIOHOB paspa-
foTaHa M MCCIEOBAHA KOJIJIEKTHBOM 4BTOPOB
B Pocrosckom (Pocros-Ha-/[oHy) WHkeHepHO-
CTPOHTEJIBHOM HHCTHTYTE. Paboune depTexu ITHX
IMKJIOHOB H IMKJIOHHBIX YCTPOHCTB pa3paboTaHbl
I'unpoapesnpoMoM.

Lmknone! THna K pexoMeHayroTCS B KauecTBe
pasrpyxkarteneil B CHCTEMAaxX MNHeBMOTPaHCIOPTA
H OYMCTKH BO3[yXa, HE COAEPXALIEro INbijib B CH-
CTeMdX acnmupaudd (ChIpbie ONMHIKH OT THJIO-
pamer) [lo cpasHeHHIO ¢ JAPYrAMYM ITH LUKTIOHBI
HMEIOT HAMMEHBIIUH KOdhYUUHEHT rHIpasjHyec-
KOrO COTPOTHBIIEHHA.

JInsa TOHKOIl O4MCTKH BO3[yXa OT MBLIH NPH

€ro peuMpKy/siMKM B pabouyio 30HY PEeKOMEHIY-
eTcs NMPUMeHSThL pykasHble ¢uabTpel. [Tockonbky
JIpeBecHas IbLTb ABJISETCS B3PEIBOONACHOM, HHIILT-
pBl ClleayeT OPHMEHATH BO B3pbiBOOGE30MACHOM
ncnonHenun. Cpeau  CepuitHO  M3roToBISEMOTO
OTEYECTBEHHOr0 06OPY/I0BAHMA B TAKOM HCIHOJTHE-
HHH BhIMycKaroTcst TobkO ¢uabTpel OPPKH-B.

IMeiteoyucTHoe 06opyIoBaHHE cllenyeT ycTa-
HABJIUBATH B COOTBETCTBHH ¢ ykaszanusmu CHull
2.04.05-86.

9.4. THAPABJIMYECKHUH PACYET
' CUCTEM

ConpoTHBIEHHE CHCTEM ACIHPALMH M ITHEB-
MOTPAHCTIOPTA CKJIA/[bIBACTCA H3 CONPOTHBIICHHA
TBUICY/IABIHBAIOUIMX YCTPOMCTB U COUPOTHBICHHS
CeTH BO3JYXOBOAOB (MaTepHanonposojos.). Co-
NPOTHBIIEHHE TBUIEYJIABIHBAIONHX  YCTPOHCTB
TIpHBEACHO B TEXHHYECKHX XapakTepucTukax obo-
pynoBauua. Pacder BO3AyX0BOJOB TIPHBE/IEH
B KHure 2.

Jl1s ompeeneHust CONPOTHBICHUS HEOGXOH-
MO 3HaTh KOJIMYECTBO TPAHCIOPTHPYIOLIErO BO3-
JlyXa, TPAaHCIOPTHPYEMOTO MaTepHalla, CKOPOCTH
MO Y4aCTKAM CETH, KOHLUEHTPAIHIO TPaHCIOPTH-
pyeMoii CMecH, KI/Kr, W ONbITHBIH Ko3dipunHeHT
TpaHcnopTHpyeMoii cMecH K.

st cHcTeM acTiMpauMy KOJIHMECTBO BO3IyXa,
MATE€pHaia ¥ CKOPOCThH B OTBETBJIEHHSX CIIEyeT
NpHHEMATE 1o Tadn 9.1, a nns obopymoBaHus,
HE BKJTIOWEHHOro B TabJHily, Mo aHaJIOrHH C MpH-
BEJICHHBEIMH JaHHBIMH. CKOPOCTE B MAarHCcTpalib-
HOM y4aCTKe JOJKHA ObITh He MeHee MaKCHMATb-
HOM pacyeTHOW CKOPOCTH B OTBETBIEHWAX. Mac-
COBdsl KOHLEHTPAanus B OTBETBJICHHUSAX HAXOIMTCH
KaK OTHOIINEHHWE Macchl MaTepHana K (pakTHYECKH
NPHHATON Macce Bo3ayxa. MaccoBas KOHIEHTpa-
UM B MATHCTPATbHOM BO3AYXOBO/IE MPHHAMAETCH
Kdk OTHOIIeHHe oOmieil Maccel MaTepuana K 06-
med Macce BO3JYXa C Y4ETOM MOJCOCOB HJIH
TIOTEph BO3/iyXa 4epe3 HeIIOTHOCTH.

Mo aauabim FunpoapesnpoMa, KodhhUIHEHT
K B cucremax acnmMpamMM JpPEBECHBIX OTXOJOB
cneayer nMpHHUMaTh 1.4

B ciydae npumeHeHHS BO3AYXOMYBHBIX Ma-
IHH ¢ pasieHnem Gomee 1000 [Ta npu pacuere
CHeAyeT YYUTHIBATHL CKaTHE BO3/IyXd B TATOAYThE-
BOW MalllMHE M CBS3aHHYIO C 3THM PA3HULY B [UIOT-
HOCTH BO3[yXa B Hadalle HamopHoro TpyGonpo-
BOAA W B KOHIe ero. I1pu 3TOM MpHHHMAIOT 1Is
HHXEHCPHBIX PACYeTOB, YTO IUIOTHOCTH BO3JyXa
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Ha Bhixoe M3 Tpybomposoma pasHa 1,2 kr/m’,
HauanpHas IUIOTHOCTh, KI/M®, BO3jyXa omnpejie-
ageTcs no ¢opmyne

_ pp + pG

29,277

rac p,—paboyee (K4aTaJOXKHOE) MOBLILIEHHC AaBICHHA

pn. H

TAroayThepoii maiumnl, [la; p,—cpeanee 6apomerpuyec-
Koe gasicHHe B JerHuil nepuoa [Ila; T-abeonworHas
TeMIlepaTypa BO3IyXa B HaYaje HanoprHOTO Tpybompo-
pona, K.

Jns 1pyboB03ayX0/YBOK NOBEILIEHHE TeMIle-
paTypbl BO3/JyXa NpH CKaTHH NPHHAMAIOT paB-
HeiM 10-20°.

Faasa 10
IKEKTOPHBIE YCTAHOBKHMN

10.1. OBIIME NOJIOXKEHHA

Ia30BBIM 2KEKTOPOM Ha3bIBAETCA anmapart,
B KOTOPOM MOJHOE AABIEHHE Ta30BOrO MOTOKA
yBEJIMYUBAETCA TOJ /JeHCTBHEM CTPYH JIpyroro,
Gosiee BEICOKOHaNOpHOTo noToka. [lepenaya oHep-
FMH OT OJIHOIO MOTOKA K JAPYroMy MPOUCXOIMT
nyTeM HX TypOyJIEeHTHOro CMeLIeHHA.

DkeKTOp MPOCT MO KOHCTPYKLHH, MOXET pa-
60TaTh B UIHPOKOM JHANAa30HE H3MEHEHHS napa-
METPOB Ta30B, NMO3BOJSET Jerko PperyjHpoBaTh
paGoynii TIpoliece M MEPEXOAHTH ¢ OAHOTO PEXKHMa
paboTbt Ha Jpyroii.

Pabouuii npouecc 3KEKTOPa CBOIATCH K Cle-
NYIOIIEMY: BBICOKOHANOPHBIA  (NKEKTHPYHOLIHA)
ra3 BHITEKAET H3 COMJIA B CMECHIEIbHYH) KaMepy;
AIpH CTAMOHAPHOM peXHMe paboThl 3KeKTopa BO
BXOJHOM CEYEHUHM CMECHTETLHOW KaMephl ycTa-
HABIIMBAETCH CTATHYECCKOE JaBJIEHHE, KOTOpOeE
BCEr/Ia HHXKe TMOJIHOTO JaBNEHHS HH3KOHAIIOPHOTO
(KeKTUpYeMOI0) rasa; noj AcHCTBHEM Pa3HOCTH
JAABJICHHR HH3KOHANODHBIA ra3 ycTpeMiasercs B
kamepy. OTHOCHTENBHBIA pacxoj 2TOro rasa, Ha-
3bIBAEMBIA K0d(GHIMEHTOM xkekumn f = G, /Gy,
34BHCHT OT TUIOMIAJIeH COTIeNl KaMephl CMeIleHHA
F,, F,, NIOTHOCTH ra’a M HayaJbHbIX JaBJICHHIA.
H3ameHeHHe mONA CKOPOCTEH KEKTHPYIOWIEro H
PKEKTHPYEMOTO BO3yXa MO [UIHHE Kamephl CMe-
IEHHA TIOKazaHo Ha puc. 10.1.

B KoHeuHOM CeYEHMH KaMepbl, OTCTOSILEM
B Cpe/lHeM Ha pacctosannu 6—10 amamerpos ka-
Mepbl OT Ha4aJlbHOrO CeYeHHd, MoNy4aercd JI0-
CTaTOYHO OJHOPOJHAsA CMeChb ra3oB, MOJHOE J4aB-
NieHHe KOTOpoi TeM 6oJible TIPEBBILAECT MOJHOE
JIaBJICHHE KEKTHUPYEMOro ra3a, YeM MeEHble KO-
adduument axexuun B. PannonaibHoe npoekTH-
POBAaHHE 2XKEKTOpPA CBOJUTCH K BrIOOpY TakHX ero
TeOMETPHYECKHX pa3MepoB, 4TOOLI IMPH 3aIAHHBIX
HAYaJIbHLIX NMapaMeTpax M COOTHOIIEHHH pacxo-
J0B Ta30B NONYYHTH TpebyeMoe [aBiicHHE CMECH
Au00 MpH 3a[aHHLIX HAYaIbHOM MW KOHEYHOM
JA4BJIEHUSX MOJYYHThL Haubonemii KIT[ s%exTo-
pa. JlnA yMeHbIIEHHS TNOTEPh NPH CMECUIHBAHHH
MOTOKOB IKEKTHUpyeMoro W pabotero Bo3jayxa
HeoOX0AMMO NPABHILHO BHLIOPATL CKOPOCTEL MOA-
cacblBaHHS TIOTOKA B Hauvajle CMeCHTEJBHOM Ka-
Mepbl. OTHOWIEHHE 1 CKOPOCTH MMOJICACHIBAEMOrO
NOTOKAa », K CKOPOCTH CMELIAHHOTO MNOTOKA U,
npuHumMaetcs 0,4 < n < 0.8 (rae 0,4 119 axeKTO-
poB HH3KOro aapjeHud; 0,8 - 118 9KEKTOpPOB Bbl-
COKOTO JaBjeHusl, paboTalolUX HA CKATOM BO3-
ayxe.)

B BEHTHJSIMH 3KEKTOPhl MPHMEHANOTCA JI1A
y/JaJeHHs H3 NMOMEUIeHHH BO3AyXa, COJEpKalIero
B3PBIBOOTIACHBIE MJIM ATPECCHMBHBIE TLLUIH, 1aphl,
rasel, W /U1 OTCACHIBAHHS Ta30B, COJAEPHKaLMx
TBep/Isie B3BElICHHBIE TIPHMecH, ORICTPO HCTHpaAtO-
1IMe JIOMAcTH BCHTHINTOPOB, @ TaKxke JAIf JHep-



220 I'aasa 10. Dxcexmoprvie yemanosxu

a)

Le BB
o F¥ §F B

N\ /]
pe-s ]

Puc. 10 1 Cxema pacnpejefieRHs cKOpocTeil BO3yXa 1o
IUTMHE KaMephi CMELICHAS 3KEKTOpa

6-30HQ CMeenuA
Y44CTOK)

a-mnoje CcKopocrei, (32111 pHXOBAHHLIA

FHYHOTO MepeMeIHBAHNS BO3AYXA C Pa3THYHBIMU
TEMIEpaTypaMu.

IlpunAToil eaunOH KMACCUOHKAUHH IKEKTO-
pOB He CYLIECTBYET.

B 3aBucuMoOcTH OT Hanmopa paboyero Bo3ayxa
PKEKTOPBl MOKHO MOJPA3AETATHL HA IKEKTOPBI
HH3KOIo H BBICOKOIO J4BJICHHS B 3aBHCHMOCTH OT
HCTOMHHMKE TEPBHYHOIO BO3AYyXd.

[To uncay 3%eKTOpOB, NPHCOEANHIEMBIX K OJ1-
HOMY HCTOYHHKY pabodero Bo3ayxa, MKeKTOpHbIE
CHCTEMBI Pa3jelAoT Ha MECTHBIE, KOF/1a Kaxablii
HcTOYHHK pabovero Bo3ayxa OOCHYKMBAaeT OT-
e TbHBIA  9XKEKTOp, M Ha HeHTpajbHBIC, KOraa
OIMH MCTOYHHK pabouero Bodayxa obciayxupaeT
aBa JkeKkTopa H Gonee.

LleHTpa IbHBIME CHCTEMAMH MOXHO YAATATH
BO3JIyX OT MECTHBIX OTCOCOB, DPAaCIOJIOKEHHBIX
B PA3JHYHBIX BIIETSEMBbIX O BPEAHOCTAM H Ka-
TEropHH OMACHOCTH TMOMCEIICHHAX,

[lo pawumMm wuccnenoBanuit [TMITPOHHUHK
AH CCCP, nposeaennsix [1. [1. KonessiM, ycra-
HOBJICHO, YTO NPHMEHCHHE JKEKTOPHBLIX CHCTEM
BBITSDKHOM BEHTHIIAIIMH MECTHBIX OTCOCOB, BKIHO-
varoumx 100 u Bonee 2XEKTOPOB € e/JHHBIM LEHT-
pOM TNPHrOTOBIEHHS MKEKTHPYIOUIEro BO3OyXa
B ycJIOBHAX 1aGopaTopHBIX 3/1aHHi, TIPH MOBLILIE-
HHH K03 dHLUHEHTOB BKeKUHH g0 f = 10-12, npu-
3HAHO KOHKYpeHTOCTMOCOOHEIM M nenecoobpas-
HbiM. [JlasnbHeifiiee Bospacranue koddounuenTa
KEKUUH NMPUBOJMT K MOBBILICHHI YPOBHS aspo-
JHHAMHYECKOTO IIyma B oOCIyXKHBAIOIHX ITOME-
EHHAX H YBEJMUYEHHIO ODLIMX 3aTpart.

Hauboapmmit KI1J| HMEIOT 3XKeKTOpHI € KO-
ahPHUHEHTOM MoAMeMBa U oKkosto 1; npu > 1
KI1[ »xexTopa MOHHXAETCH MEIJICHHO, 4TO TO-
3BOJISET MPHHHMATE BLICOKHE K0(UUNEHTHI MoI-
MELUHBAHHA B KEKTOpax BHICOKOTO JaBIICHHS.

Cumxenre P < 0,5 BegeT K pe3koMy NaJeHHIO
KILJ ycraHOBKH.

B kayecTBe HCTOYHHKA MEPBHYHOTO BO3JAyXa
JUIS LEHTPANbHBIX CHCTEM NPHMEHSETCS Ipynna
Bo3ayxoayeok, Hampumep TI'J1-0,6, ¢ BO3MOX-
HOCTBIO K4CKaJIHOTO peryJIMpoBaHHs pacxoja nep-
BHYHOTO BO3/yXa B 3aBHCHMOCTH OT Ko3hbuuUR-
€HT4 OJHOBPEMEHHOCTH PabOThl KEKTOPOB.

Jins cHHXKeHHS NOTeph B 3KEKTOpe Heobxo-
JMMO MPHHUMATD CIEAYIONIHE NApAMETPBI: JUTHHY
KaMepsl CMeEllIeHHA, paBHOH 6-8 ee auameTpos,
yron packpritus auddyzopa—7°30°, oTki0HEHHE
OCH COMJa OT OCH KaMepbl cMellenus—ao 0,57,
cpes comula He AOJKeH HOXOJHTh [0 Kamepsl
cMmelrrends Ha 35 xanubpos coma.

Martepuan a0 H3rOTOBJEHHS MKEKTOPOB

‘noxeH ObITh CTOMKHM K arpeccHBHOMY BO3JIei-

CTBHIO BHelIHeH Ccpeabl, TepeMelacMbIXx XHMH-
4eCKH AKTHBHBIX Cpel M BellecTB, NpUMeMbIx
JUIA MEpPHOIMYECKOH NPOMBIBKH KEKTOpA.

[Tpu TpancnopTHpOBAHHH BO37yXa, COAEpXKa-
Wero napbl OPraHHYeCKHX pacTBOpuTeneH uin
B3PBIBOONACHBIX BCLLUECTB, KOHIEGHCAT HIM IbUIb
KOTOpPbIX CIOCOOHBI 3aropaThCs HIM B3phIBATHCH
M3 HCKDBI, CO3JaBaeMON 3apsJoM CTaTHYECKOTro
INMEKTPUHECTBA, PKEKTOPBI HEOOXOAMMO M3rOTOB-
A5ATH H3 /IeKTPONPOBOAHOrO MaTepuana W 3a-
3EMIIATh.

10.2. 9 KEKTOPbI HM3KOI'O JABJEHUA

oKeKTOpB! HH3KOro AaBienus (puc. 10.2),
HMEIOLHE TOOYUTEIAMH BEHTHIATOPLI MPOU3BO-
AuTeTbHOCThIO 1000-12000 M3 /4, npu TuapasH-
YeCKHX NOTepsX BO BCACBHIBAIOIIMX CeTaX 49-
294 IMa u xodbduunente B =1 THNH3HPOBaHLI
H A8 HHX BuIOpaHbl uHEeHTPOOekKHBlE BEHTHnA-
TOpBI, BBLITYCKAeMbie NPOMBIIIEHHOCTBIO KOM-
IUIEKTHO € DJJE€KTPOABHIATENEM H BHOPOH3OJH-
PYIOLIMM OCHOBaHHeM. THHOBBIE KEKTOPBI Bbl-
6uparotr mo Tabn. 10.1, BeHTHAATOPEI MO Tabu.
10.2, pasmepsl 2kekTopoB—mno Tada. 10.3. Pabo-
4YHE YepTeXH MKeKTOpoB paspaboransl B TII ce-
puu  1.494-35, pacnpocrpansiemoli  TOHancCKHM
¢dwmantom LIATIIL

Ilpumep 10.1. BriGpate THNOBO# 3%exTOp
MPOH3BOJIHTENLHOCTBIO 10 BO3Ayxy 6000 m/y
NPH CONMPOTHBJICHHH BCACLIBAFOLUMX BO3/YXOBO-
noB Ap, = 230 ITa.

Pewenue. Ilo tabn. 10.1 Beibupaem 2xex10p
Ne 35. Tlo 1a6a. 10.2 eMy COOTBETCTBYET BEHTH-
aatop B-L14-46-4-01, co3maroumit  gaBieHHe
1470 Ila.
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Puc. 10.2. DXeKTOp HMIKOIO [ABJICHUA

]-couno; 2- npueMHas kamepa, 3 kamepa cmetuerns; 4 auddy-
30p; d, - ARAMETP BBIXOAHOLO CEYCHUS conna, d,~ A4AMETD BXOOA
B CMCCHTEILHYIO KAMEPY, dy-/THAMETp TOPJIOBHHBE IKCK10pa;
d, - MAMeTp BCACKIBAIOLIErO BOJAYXOROAA, d, - AMAMETP HANOP-
HOrO BO3OYXOBOAA: L, pacxod xexkTHpyiomero Bsosayxa; L, -
PACXON PKEKTHPYEMOro BO3AYX4, /,,, AAKHA CMECHTEIBHOH Ka-
Mepbl, [y, AHua uddylopa; I, E, K, 3. H KORCTpYKTHBHBIE
pasMeps

TABJINLA 10.1. JAHHBIE JJ18 BbIGOPA
SXKEKTOPA

Ipodoancenue maba. 10.1

Neowek- OBvem ypanse- p,,  Apy  Ap,  Ap,

Ne ger- O0peM yganse-  p,. Apy Ap, Ap,

TOpa  MOTO BO3IYyXa,
M/
1 49 49 300 7.6
2 98 78 147 247
3 1000 137 78 210 198
4 196 98 98 30,5
5 245 98 389 227
6 294 98 186 15,3
7 49 49 153 8,8
8 98 78 402 274
9 2000 137 78 274 214
10 196 78 443 14,6
11 245 98 173 22,8
12 294 98 343 17,7

TOpa  MOro BO3AyXa,
M3/
13 49 49 94 10,5
14 98 78 333 298
15 3000 137 78 207 239
16 196 78 245 16,7
17 245 98 251 3L5
8 294 98 657 18,6
19 49 49 349 7,2
20 98 49 170 1,7
21 4000 137 78 161 55,7
22 196 78 521 13,7
23 245 78 358 10,8
24 204 98 382 18,2
25 49 49 221 189
26 98 49 189 21,7
27 5000 137 78 269 294
28 196 78 463 17,2
29 245 98 193 333
30 294 98 382 252
3] 49 49 289 119
32 98 49 254 64
33 6000 137 78 277 254
34 196 78 345 218
35 245 78 171 159
36 294 98 191 21,8
37 49 49 301 104
38 98 49 197 52
39 8000 137 78 238 242
40 196 78 438 182
41 245 98 173 384
42 294 98 190 209
43 49 49 184 9.8
44 98 49 270 5,6
45 1T 000 137 78 210 252
46 196 78 443 18
47 245 78 265 10,8
48 294 98 470 11,9
49 49 49 147 -
50 98 78 375 1,9
51 12 000 137 78 263 129
52 196 78 423 8,4
53 245 98 154 19,2
54 294 98 490 14,1

IIpumevanue: p, —NOTepH JaBICHHA BO BCACKHI-
patomed cery, Ila; Ap,—To ke, B HanopHOl dacTH
akekTopa, Ila; Ap, - naBieHHe, KOTOpoe MOXeT OBITh
H3pacxogoBaHo Ha EaﬂOth‘[ﬁ y4acToK OT BEHTHIATOp&
no comna 3xekTopa, [Ma; Ap,-peleperoe DaBneHne Ha
cny4ai ycTanoBKHM Haa auddy30pomM BRIXTOMHON [NAXTH
(na TpeHue B waxte), [Ta.
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TABJAMHA 10.2. BEHTUWIATOPHBIE ATPETFAThI K TUITOBBIM DXEKTOPAM HU3KOI'O JABJIEHUA

Nowwex- [lpomaso- Tpebyemoe gasie- Obo3nadenue Yacrora KIIJQ BnexTpoiABHraTeNb
TOpa AATENBHOCTH, HHE, CO3JABAEMOE BEHTRAATOpPA BpALLICHUA,
m3/y seHTHIATOpOM, [Ta mun ! 0603HagenHE MOIJ.[E];OC’I‘I:,
xBr
| 750 B-114-70-2,5-01 2800 0,68 4AA63B2 0,55
2 750 B-114-70-2,5-01 2800 0,68 4AA63B2 0,55
3 1000 1200 B-1114-46-2-01 2815 0,56 4A80B2 2,2
4 1350 - - - = =
5 1820 - - = - -
6 1820 - - - ~
7 568 B-114-70-4-03 1410 0,74 4A80B4 1,5
8 1196 B-1114-46-2-01 2860 0,56 4A80B2 2,2
9 2000 1196 B-1114-46-2-01 2860 0,56 4A80B2 2,2
10 1568 B-1114-46-2,5-01 2840 0,56 4A90LA2 3
11 1568 B-1114-46-2.5-01 2840 0,56 4A90LA2 3
12 1960 B-1114-46-2,5-01 2860 0,57 4A100SA2 4
13 510 B-114-70-4-03 1410 0,78 4A80A4 1,1
14 1127 B-1114-46-2-01 2860 0,52 4A80B2 22
15 3000 1127 B-1114-46-2-01 2860 0,52 4A80B2 2,2
16 1372 - - - - -
17 1646 = - - - -
18 2254 B-1114-46-2,5-01 2860 0,65 4A100LB2 55
19 764 B-1114-46-3,15-01 1400 0,68 4A80B4 1,5
20 764 B-1114-46-3,15-01 1400 0,68 4A80B4 1,5
21 4000 1078 B-1114-46-4-01 1425 0,68 4A100LB4 4
22 1646 B-114-70-4-02 2900 0,75  4A100S2 4
23 1646 B-114-70-4-02 2900 0,75  4A100S2 4,2
24 1960 B-114-70-4-01 2900 0,71 4A100L2 55
25 637 B-L[14-46-4-01 950 0,68 4A100LB6 2.2
26 784 B-1114-46-3,15-01 1420 0,60 4A90LA4 2,5
27 5000 1186 B-1114-46-4-01 1425 0,65 4A100LB4 4
28 1588 B-114-70-4-02 2900 0,76  4A100S2 4
29 1588 B-114-70-4-02 2900 0,76  4A100S2 4
30 1960 B-114-70-4-01 2900 0,76  4A100L2 5.5
3 706 B-114-70-5-01 1420 0,79 4A90L4 2,2
32 853 B-114-70-5-04 1420 0.8 4A90L4 2,2
33 6000 1196 B-1114-46-4-01 1425 0,69 4AI100LB4 4
34 1470 B-1114-46-4-01 1450 0,69 4A112MA4 5,5
35 1470 B-1114-46-4-01 1450 0,69 4Al1I12MA4 5.5
36 1784 B-114-70-4-01 2960 0,77 4AI100L2 5,5
37 637 B-1114-46-5-01 720 0.7 4A13288 4
38 637 B-1114-46-5-01 720 0,7 4A13288 4
39 8000 1196 - - - - —~
40 1568 B-1114-46-4-01 1450 0,68 4A132S84 7.5
41 1568 B-1114-46-4-01 1450 0,68 4A13284 7.5
42 1784 B-1114-46-5-02 1460 0,62 4Al132M4 10
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IIpodoancenve maba. 10.2.

Neawex- Ilpomsso- Tpebyemoe nasne- Obo3rayenne Yacrora KITJQ DNIEeKTPONBHI ATE b
Topa [ATENBHOCTb, HHE, CO3JABAEMOE BEHTHJIATOPA BpaLICHUS,
M3y perTHasTopom, Ma wmuH ! 0of03HAYeHHE MOLIHOCTb,
kBt
43 608 B-1114-46-5-02 720 0,67 4A132S88 4
44 431 B-1114-46-6,3-01 720 0,71 4A13288 4
45 11 000 980 B-1114-46-6,3-01 730 0,7 4A160S8 7.5
46 1568 B-1114-46-6,3-02 975 0,71 4A160S6 11
47 1568 B-1114-46-6,3-02 975 0,71 4A16086 11
48 2058 B-1114-46-5-02 1460 0,67 4A16084 15
49 568 B-114-70-10-03 600 0,69 4A132S56 55
50 1176 B-1114-46-8-01 730 0,57 4A200L8 15
51 12 000 1176 B-1114-46-8-01 730 0,57  4A200L8 15
52 1548 B-1114-46-6,3-02 975 0,68 4A160M6 15
53 1548 B-1114-46-6,3-02 975 0,68 4A160M6 15
54 2078 B-1114-46-5-02 1465 0,67 4A16054 15
TABJIULA 10.3. PASMEPbI TUIMOBBIX 3KEKTOPOB HH3KOI'O JABJAEHHA, MM (CM. PHUC. 10.2)
Neagex- d;, d; dy dy  de d, L., lwe L E X 3 H K J M H
TOpa
1 116 259 207 728 1080 58 232 290 2723
2 98 223 179 648 1360 49 196 243 2876
3 94 209 168 315 225 200 592 1470 47 188 200 200 235 400 400 400 2922
4 88 197 158 560 1570 44 176 220 2975
5 85 189 151 530 1640 42 170 211 3006
6 82 183 147 522 1680 41 164 205 3032
7 164 366 293 1032 1570 82 328 410 3947
8 139 315 252 905 1980 70 278 347 4167
9 133 297 238 450 355 280 840 2120 67 266 280 280 333 580 580 355 4228
10 126 282 226 800 2240 63 252 315 4290
11 120 267 216 768 2340 60 240 300 4343
12 116 259 209 745 2410 58 232 290 4380
13 202 447 358 1250 2020 101 404 505 4885
14 171 385 309 1105 2510 86 342 427 5152
15 164 365 292 560 400 355 1024 2680 82 328 335 355 410 710 710 400 5224
16 155 345 276 968 2840 78 310 388 5306
17 147 327 261 904 2990 74 294 367 5371
18 143 318 253 880 3070 72 286 358 5418
19 231 516 413 1456 2170 116 462 578 5604
20 210 467 375 1320 2550 105 420 525 5795
21 188 418 329 630 500 450 1130 3010 94 376 450 450 470 900 900 500 6010
22179 399 318 1112 3120 90 358 448 6080
23 172 383 307 1080 3230 86 344 430 6140
24 165 368 292 1030 3308 83 330 413 6151




224 Taasa 10. Dxcekmoprbit yemanosku
HIpodoancenve maba. 103
Neokex- dy, dy dy dy dy dy by by I E X 3 H K i M H

TOpa

25 258 578 463 1640 3370 129 516 645 7215
26 234 523 419 1480 3810 117 468 585 7435
27 211 470 376 800 560 500 1320 4240 106 422 500 500 528 1000 1000 560 7648
28 . 200 446 357 1255 4430 100 400 500 7745
29 190 422 339 1195 4610 95 380 475 7840
30 185 408 328 1140 4720 93 370 463 7883
31 283 634 507 1790 2930 142 566 708 6988
32 257 574 461 1630 3390 129 514 643 7223
33 231 516 412 800 560 500 1450 3880 116 462 500 500 578 1000 1000 560 7448
34 219 488 392 1385 4080 110 438 548 7573
35 211 470 376 1320 4240 106 422 528 7648
36 200 466 367 1330 4330 100 400 500 7720
37 329 732 585 2050 3150 165 658 823 7853
38 297 662 531 1870 3690 149 594 743 8133
39 267 595 475 900 710 S60 1670 4250 134 534 560 560 668 1120 1120 710 8418
40 253 565 452 1590 4480 127 506 633 8533
4] 239 535 427 1500 4730 120 478 597 8657
42 241 516 412 1450 4880 116 462 577 8737
43 366 820 655 2310 3450 183 732 915 8735
44 332 742 595 2100 4050 166 664 830 9040
45 298 666 532 1000 800 630 1870 4680 149 596 630 630 746 1260 .1260 800 9356
46 283 632 507 1790 4930 142 566 708 9488
47 272 607 485 1700 5150 136 544 680 9590
48 259 585 462 1625 5380 130 518 647 972
49 402 895 715 2500 2850 201 804 1005 8575
50 342 770 617 2200 3830 171 684 855 9105
51 326 727 582 1000 800 710 2050 4180 163 652 710 710 815 1420 1420 800 9265
52 309 690 552 1950 4480 155 618 773 9423
53 293 653 522 1830 4780 147 586 733 9563
54 282 634 506 1800 4940 141 564 705 9665
Cornacno Tabn. 10.1, Ap, = 171 INa moxer 3uayeHus KOIDDOUUMEHTOB BOCCTAHOBIICHHA

OLITE H3PACXOAOBAHO B HAIIODHOH CETH OT BEHTH-
JATOpa 10 coma kekTopa; Apy = 78 Tla—pacno-
JaracMoe aBleHHe Ha MPEeo/10JIeHHe CONPOTHBIe-
HH5l HAMOPHOH 4acTH 2kckTopa B Ap, = 15,9 IMa -
pacnojaracMoe pe3cpBHOE JaBJIEHHE HA MpPEo/0-
JICHHE COMPOTUBIEHHS TPEHHIO B BLIXJIOIHOM MIaX-
Te B cllyvac HeoOXOAMMOCTH e¢ ycTaHOBKM. Pas-
Mepsl kekTopa Ne 35 onpeaensrores no taba. 10.3
u puc. 10.2. Ecnu THNOBbIe KEKTOPHI HE MOryT
OBITE NPHMEHEHB! U 3aaHHBIX YCIOBHH, TO
pacueT peKOMEHAYETCs IPOM3BOAMTE IO MeTOoy
I1. H. Kamenepa. Pacyetnas cxema npuBogmtcs
Ha puc. 10.3.

naBlieHus @, xapakrtepusyromux KITI muddyso-
pa, npuBeieHsl B Tabn. 10.4.

Pacuer npoH3BOAMTCS B MOCTE10BATENBHOC-
TH, Yka3aHHOH B Tabm. 10.5, rae omHoBpeMeHHo
JlaHo M pelieHue npuMepa 10.2.

Mpumep 10.2. Tpebyetes yaamurs 14000 v/
BO3/IyXa IPH CONPOTHBJICHUH BCACHIBAIOLIEH CeTI
Ap, = 400 ITa; compoTHBIeHMe HANOPHOH YacT)
akekropa Apy =80 ITa u koadduiment noame
wmBanug f = 1.

Pewtenue. Pe3ynbTaThl pacueTa CBOAHM
ta6n. 10.5.
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Puc. 10.3. PacyeTHas cxema 3»KEKTOpa HUIKOrO JaB/ICHUA

a—-upH CKOPOCTH KEKTUPYEMOTO BOIIyXa B cedeHun | -1 v, > 0;
6-T10 ®e, v, =0

a)
I FaU Fa, U Fz, V3 Fuy Uy
» Ua
61162—:— — L——-'—"'
ir L2 —-—i;-__h
'F?’UT i
IhbX Lom
g, Fr,d
) I Fr,dr /Fa, dy F,
51 =3 -1
5 1| e =
Jns L2 by |

TABJTHUA 104, KOOOPPUIMEHTbBI BOCCTAHOBJIIEHHMA NABJIEHUSA ¢ IIPYU PA3JIMUYHBIX VTJIAX
PACKPbITHA a, H OTHOIMEHHUAX S = F,/F,

,, rpaa 3nadenns @ npu S
1,5 2 2,5 3 3,5 4
2 0,4881 0,6556 0,7314 0,7718 0,7956 0,8098
3 0,5073 0,6796 0,7571 0,7979 0,8216 0,8365
4 0,5160 0.6895 0.7668 0,8040 0,8302 0,8446
5 0,5203 0,6938 0,7701 0,8093 0,8318 0,8455
6 0,5227 0,6952 0,7703 0,8084 0,8299 0,8429
7 0,5237 0,6949 0,7686 0,8055 0,8261 0,8382
8 0,5241 0,6936 0,7658 0,8015 0,821 0,8323
9 0,524 0,6918 0,7623 0,7967 0,8152 0,8256
10 0,5235 0,6894 0,7582 0,7913 0,8087 0,8183
11 0,5227 0,6866 0,7538 0,7855 0,8019 0,8177
12 0,5218 0,6837 0,7491 0,7794 0,7947 0,8027

TABIHILA 10.5. ITIOCIEJOBATEJIBHOCTb PACYETA W PEIEHHE TTPHMEPA 10.2

Ne OnpenenseMas pelHYHHA M pacyeTHas (opmyna

o o.

Pewienue

1 CekyHIHBIIE 00beM YAANSEMOro BO3AYXa
L5 = L,/3600

2 CexyHAHBIA pacxoa 2KEKTHPYIOIErO BO3jyXa

Ly =L3/p
3 CexkyHAHBIA 00BEM CMEIIAHHOIO BO3yXa
LS =LS + LS

14 000/3600 = 3,89 m3/c
3,89/1 = 3,89 m*/c
3,89 + 3,89 = 7,78 m¥/c

4 CKOpOCTb BO3/1yXa vy NOCTE CMEMICHHS NIOTOKOB

B 2XeKTOpe

» =4\/ Ap, + Ap,
! (2 = Ngup) [1 — 72 (2 — 1,,)19.8°

i \/ 400 + 80 _
(2 —0,65)[1 — 0422 — 0,65]9.8
= 27,2 M/c

A€ 1,4 = 0,65, yemy npu B = 1 cooTsercTByeT

HAHBLITOHEIllee OTHOLIEHWE CKOPOCTeﬁ n=

=v,/v; =04

5 CkopocTs BO3ayXa B TODJIOBHHEC IKEKTOpA

U’g = (2 - rlnmt») U3

(2 —0.,65)27.2 = 36,72 m/c

6 CkopocTh BO3AyXa IpH BBIXOAE H3 HAcCAAKa

vy = (1 + B —np)vs

(1+1-04-1)3672 = 58,7 m/c,
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Hpodoaxcenue muba. 10.5

Ne OmnpepgenseMas BeJIMIHHA M pacyeTHas dopmyiia Pewienne
. I1.
T CKOopoCTh MOAMEIIHBAEMOTO MOTOKA U, = MUj 0,4-36,72 = 14,7 m/c
8 [liomwans BLIXOAHOrO CEHcHHS Hacajaka f, =
=Li/fv, 3,89/58,75 = 0,066 m*
9 JlHameTp BLIXOJAHOIC CCHYEeHHS Hacajka d; =
= 113./7, 1,13./0,066 = 0,29 m
10 IMrow@ans KONbLEBOI® CEMEHHS MEXIY CTEHKOH
cMecnTepHoil kamepsl 4 = LS /v, 3,89/14,7 = 0,26 m?
11 INnom@ans cedeHHs B Hayalle CMECHTENbHON Ka-
Mepbl f, =1, + /5 0,066 + 0,26 = 0,326 m>
12 JduameTp Hagama CMECUTENBbHOM Kamephl d, =
=1,13./7, 1,13.,/0,326 = 0,64 m
13 TIlrowmans ropioBuHbl 3kekTopa f3 = L§/vh 7,78/36,72 = 0.21 m?
14 JuaMeTp rOpJOBUHBI 3KeKTOpa dy = I,l:’a\/f—3 1,13,/0,21 = 0,52 m
15 JInMHa cMecHTenbHOW kamepsl [, = 8(dy — d,) 8(0,52 — 0,29) = 1,84 m
16 IMoTepd naBleHHS HA TPEHHE B CMECHTEIILHOM
Kavepe Apy, = ; T 274173 84 = 186
rae R, n R,-—-conpoTHB/IEHKe B HAYasle H KOHIE
cMecuTenbHOM Kamepsl, I1a Ha | M JUIMHBL Ka-
Mephl
17 HuaMetp yeTbs nudbysopa npunumaem u3 ye-  Ilpu cxopocrs 8,9 M/c npunuMaetcs aua-
TOBHS CKOPOCTH v, = 6 + 12 Mm/c Metp 0,63 M
18 Jamna muddysopa 1, = 10(d, — d;) 10(0,63 —0,52) = 1,1 M
19 IMotepu nabneHus Ha Tpenue B quddysope
]1
APy = 5’—';&1,,,,, Ej—zti 1,1 = 10,23 Ma
rae R, —conpoOTHBICHHE TPEHHIO B CEYCHHM KOH-
ua gupdysopa, MMa sva 1 M anansl papdysopa
20 CyMMapHBIC FIOTEPH HANOpa B HAIIOPHOM 4acTH
IKeKTOpa
Aps = Apps + Apyun + BP 10,2 + 18,6 + 47,5 = 76,3 1la
21 BricoTa umauHapHyeckoi Yactd comma I' = 0,54,  0,5:0,29 = 0,145
22 Beicora kondysopa comia E = 2d, 2:0,29 = 0,58
23 Panmyc 3akpyrieHHS HalOPHOTO BO3JYXOBOIA
OpH BXOAE B NpPHEMHYWO Kamepy r=~d,, rae Tlpuanmaem 0,63 m
d,— MaMeTp HaNoOpHOro BO3JAYXOBONA
24 CKOpOCTh KEKTHPYIOUIETO BO3AyXa B Hanop-
HOM Bo3ayXOBOJE v, = L§(0,7854%) 3,89/(0,785-0,63%) = 12,5 m/c
25 PaccrosiHie OT LEHTPA HANOPHOr0 BO3AYXOBOJIA
Ao Hp3a npueMHOHR kameph 3 =d, 0,63 m
26 Jlmmna kondysopa npreMHoi kamepul H = 2,54,  2,5-0,29 = 0,73
27 Bricota npaemroil kamepbl K = K + 3 = 2d, 2:0,63 = 1,26
28  Jluamerp npuemuoit Kamepsl J = K = 2d, 2:0,63 =126
29 Onuna auddyzopa npuemioi kamepnt M = d,,  Ilpunumaem 0,63 M
30 CkopocTh 2KEKTHPYIOLIErO BO3dyXa BO BCachl-
BAOLLIEM BO3AYX0BOAE U,, = L5/(0,785d5. 3,89/(0,785-0,63%) = 12,5 m/c
31 JluHaMHYeCKOe 1aBJeHHE B KOJBLEBOM CEUCHHH
Kamepbl Ap,,., = 0.6v3 0,6-14,7* = 129,6 Ta
32 BakyyMm B Hayaje CMECHTENbHON KaMepsl
Ap.. =Ap; + Ap .0 400 + 129,6 = 529,6 a
33 INoTeps mapneHus B HANOPHOH ceTH 10 Hacajka
Ap, ITo pacuery Bo3ayxoeoaos 550 Ila
34 JlHHaMHueckoe AaBlieHHE B BBIXOAHOM CeYEHHH
nacaixa Ap,,., = 0.6v} 0,6+ 58,7* = 2067,4 Ia
35 IMToNHoe NaBileHne, CO3aBAEMOE BEHTHIATOPOM

Apncn = l'lsApmml + Apu - Apnl

1,15-2067,4 + 550 — 529,6 = 2398 I1a
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Ipodoascenue maba. 10.5

Ne OnpeaenseMas BeJHYHHA B pacyeTHas dopmyia
n.m. ‘

Pewenne

36 IMonnoe naBnieHHe y BBIXOJA M3 Hacanka Ap,
= qunnl - Ap'“
37 Crarucriavecknit KITJL axexTopa
L5(Ap, + A
— Ll N
L Ap,

K ycraHOBKE NMpUHHMAeM pajHAILHLIA BeH-
tuasTop B-1114-46 Ne 5 n= 1560 mun~'; H =
= 2400 Ila ¢ snexkrpoasurareneM 4A160M4, N =
= 18,5 xBt, n = 1500 mun"".

10.3. X KEKTOPBI BBICOKOI'O JABJEHUA

DKeKTHUPYIOUIHE annapaThl BEICOKOTO AaBie-
HAA KIacCHPUIMPYIOT MO CTeneHd cxaTua (OoT-
HOIIEHHHY KOHEYHOTO [aBJEHHS CMECH p, K Ha-
JaibHOMY MKEKTHPYEMOMY p,) H CTCileHH pac-
wHpeHHsa paboyero noToka (OTHOLIEHHK HaYallb-
HOTO JIaBJIeHHs Mepe/l COMJIOM p, K KOHeYHOMY 32
COTUIOM p,, ¥ Pa3je/IsioT Ha TPH IpyNns:

ra3ocTpyiiHble KOMIPEcCOpsl, HMetolne 60b-
LIYI0 CTeNeHb PACIIHPEHHS H YMEPEHHYIO CTENeHb
ckatus (2,5 = p./p, = 1,2);

ra3o(apo)CTpyHHBIE KEKTOPbl, HMEIOIHE
60JBLIVIO CTENEHE CXaTHS NpH 00JILIION CTeleHH
paclUIdpeHus;

raso(mapo)cTpy#iHsie WHKEKTOPHI, HMEIOIHE
60J1bI1YI0 CTeNEHb PACUIMPEHHS 1 MAJYIO CTETCHDL
ckats (p./p, < 1,2).

Bropyto rpynny annapaToB NPEMEHAOT IS
nojjiepxaHug ray6okoro Bakyyma; MpM CTeneHH
cKaTHs p./p, > 2,5 UX UPHMEHANOT B KOHACHCA-
IIHOHHBIX YCTAHOBKAX NApOBHIX TYPOHH H B Napo-
KeKTOPHLIX XOJIOAHNLHBIX ycTaHoBkaX. OnTH-
MajbHOH 171 HHX sABnfeTcd KOHWYecKasd kamepa
cMenicHus. MHQopManus o pekoMeHaauMsx 1o
pacuety, THRax akekrtopos I1-2-400-3, DII-3-
600-4, DI1-1-600-3, 3XK-A, IXK-b, IN-A, DJI-1,
914, XD-11-90, XD-25-220, XD-40-350 =
X3-700-550 npupeneHa B «TemIoTeXHHYECKOM
cnpapoynuke». T. I (nog obmed pen. Hpesesa
u Jlebenesa).— M.: Dueprus, 1976. [MTapocTpyiHble
IKEKTOPLI BBHINOJHAT OJHO-, [ABYX- M TPEXCTY-
neHyaTeIMH. PacveTHoe MHHHMAlbHOE (M36BITOY-
HOE) JIABJICHHE TTapa B THNOBBIX 3XKEKTOPAX COCTaB-
ager 5-16 MIla, a Ko/M4eCTBO OTCACHIBAEMOIO

Bo3ayxa — ot L,1:107* no 03 xr B | c.
ok

2067.4 — 529,6 = 1537,8 I1a

3,89 (400 + 80)

e i0=31.2
3,89 1537.8 e

B BeHTHAAUMOHHOH NPAKTHKE HANIE NpUMe-
HAKT KEKTOPbI TpeThell M MepBoil rpynn, KoH-
CTPYKTHBHAS CXeMa KOTOpbIX NpH paboTe Ha cxa-
TOM BO3AyXe oaWHakosa (puc. 10.4.).

Ceuenyte f, SBISCTCA KOHEUHBIM CEYECHHEM
OpHEMHON KaMepbl M Ha4albHLIM CEUCHHEM Ka-
Mepsl cMettieHus. OCHOBHAS 4acTh 3TOH Kamepbl
IMIHHIPHYECKAA C CeYEeHHeM f; < f,.

INpu orcoce 065eMOB IKEKTHPYEMOrO BO3TY-
xa no 0.3 M*/c NpPHMEHSIOT 2KEKTOP BBICOKOTO
AaBleHHs ¢ HOKOBBLIM MOMBOLOM KCKTHPYIOUIET O
notoka (puc. 10.5). CkopocTb BEIXOJa BO3j1yXa M3
Coflcil IKEKTOPOB, PABOTAIOWMX HA CKATOM BO3-
ayxe mpu napieHnd Gonee 10° [Ta, opuentupo-
BOYHO NMpHHKUMAaeTcs paBHOW 320 m/c, a auamerp,
MM, BBIXOJHOTO OTBEPCTUS CONA ONpee/AcTCH
no gopmy.e

d, =0,0584./G,, (10.1)
rae (7, ~MaccoBblif pacxoa Bo3dyxa 4epe3 comia, Kr/c.

JuaMeTp, MM, HaYaJbHOIO OTBEPCTHSA CMe-
CHTENBHOH KaMepbl

d, = /(0.001d, + 0,004) + 1,085G,/v,, (10.2)

rae G, M v,~MAaccoBelll Pacxoj H CKOPOCTH 3XeKTH-
pYeEMOro BO3AyXa:

G,=G,B. (10.3)

JlHaMeTp BBIXOOHOTO OTBEPCTHS CMECHTENTb-
HO KaMepbl dy OMpeaensioT MO HOMOTpaMMaM,
npuBeeHALIM Ha puc. 10.6 wmu 10.7. DToT Mma-
METP ABASETCH (QYHKUMEH CyMMAapHO#R Maccel BO3-
JlyXa W CKOPOCTH BO3yXa B KOHIC CMECHTE/ILHOM
KaMepsl 5.

CkopoCTH BO3fyXa y, H Uy, & TakKe kod3(-
(OUIHEHT 2XekUMH  HAXOIAT MO HOMOTpaMMe,
mpenctabBaeHHo# Ha pmc. 10.8, wexons w3 cym-
MapHoH notepu gapienus B cetn Ap, + Ap,, Ia.

Ilpu cocraBnennn HOMOTPaMM NPHHATO:

JaBleHHE CXKATOrO BO3JAYXa MEPEd 3KEKTO-
pom 9,8:10* ITa npu T = 291 K;
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Apﬁdper Uz Uy B
700 a0 /00—
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%;Z 72 90 3
4 66 ———85—— ™
64 64 Eg0—1 19
60 - 2 76
gg 60 ] 75 C 17
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36 = = 60 22
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2 ] E 28 ——F- 75 ——%0
70 - - — 45
— 24 Jo —1 50
8 - |55
6 —20 25 — 60
. E 16 ;Ez =0
2 g 4 80

Puc. 10.4. CxemMa KkeXTOpA BBHICOKOIO NABJIEHUA
I-pabouee conno; 2 -npuemHas kamepa, J- kamepa CMeIUCHHS,

4-mpbysop, [-pabounit norok; [l kekrupyowsi NoT0K;
1T -cMmelaHnLi nOTOXK

Puc. 10.5. JxekTOp BHICOKOrO aBieHHAA
I-uacanka (comno), 2-kamepa cmetuenns, 3-muddylop D, -
OMaMETp BO3[AYXOBOAA IKEKTHPYIOIIEre BO3AyXa, d, —OWAMETP
BBIXOAHOIO OTBEPCTHA HAcaukh (conna), D,—aHamMerp BO3IAYyXO-
BOIA FKEKTHPYEMOTO BO3AYXA, d; — AHAMETP BXOLA B CMECHTENb-
HYI0 KaMepy, o;—JHAMETP BbIXOJZ M3 CMECHTE/ILHOH KaMephl,
d, - pnameTp peixiona amudpdysopa; |- 3kexTHpyemsiii notok, [ -

PKEKTHPYIOWIHA 110TOK

Puc. 10.6. HomorpamMma a8 onpeleleHHs JHAMETPd
BHIXOAA H3 CMECHTE/IbHOH Kamephi dy NpPH TPOH3BOIM-
TeNBHOCTH 3xekTopa 10 200 m?/q

Puc. 10.7. Homorpamma is onpe/esieHus AHamMeTpa B
KOHIE CMECHTEelbHOH KaMepbl dy OpPH [POHIBOOHTENb-
HOCTH 3xeKkTopa oT 200 go 1000 m*/g

Puc. 10.8. Homorpamma s onpenefieHHs CKopocTeit v,
H vy B Ko3(p(dHUMEHTa NOAMEIUHBAHHA

4

51—-

6(7

NOABOI PXEKTHPYEMOTO BO3AYXa, MPOH3BO-
JHTCH TIO OCH DKEKTOPa;
KOHHYeckas (popMma conna u auddysopa nme-
€T NOCTOAHHBIH YIOJ MEXIY 00pasyionMMu;
TEMIOEpaTypa KEKTHpyeMoro Bosayxa T =
= (289-298) K:
ONTHMATBLHAS JTHHA CMECHTENBHON KaMepsl
L = 8(d5 — d). (10.4)
JuaMeTp, M, BHIXIONHON TPyOwl 3a nuddy-

30pOM d, PACCYMTHIBAKOT MO 3204BAEMOM CKO-
POCTH BO3yXa B BBIXJIOTIHOM CEYEHHH U, =

=415 M/
dy =1,04./G;3/v,. (10.5)
OnTtumanshas pmuaa auddysopa
buo = 8(dy — d). (10.6)

TTapameTpel 3KEKTOpA KOHCTPYKTHBHO CBS-
3aupl. HenocraTounas anmuba l,, BbI3BIBACT CHH-
KEHHE MPOU3BOIHTEILHOCTH 3KEKTOPA, 4 H3JIHII-
He Gonbllas JMHHA MPUBOAMT K YBEAMYCHHIO MO-
TepE HA TPeHHe NPH OOBLIYHO BBICOKHX CKOPOCTSX
B ropioBHHe 2xekTopa. Juddy3op ¢ koHHYeCkOi
bopmoil conna M NOCTOSAHHBIM YIJIOM MEXIY
0o6pasyloUMH NPOCT B M3rOTOBIEHWH, HO He-
ckoJIbKO cHukaer KIT/I sxexkTopa no cpaBHenuIo
¢ KIIJ sxkektopa, umeromero comnno Jlapans
n audpdy3op ¢ mepeMeHHBIM YIIOM PACKPBITHS.
Homorpammel He OTPaMKaloT peaibHLIX YCAOBHi
paboTul annapata. ITo3TOMy pacueT 2xekTOpPHBIX
YCTAHOBOK OCYIIECTBISIOT KAaK C HpHMEHEHUEM
HOMOIpaMM, Tak M MO 3MNIHPHYECKUM 3ABMCH-
MOCTAM, NPEATOKEHHBIM Pa3sHBLIMH HCClenoBaTe-
JISIMH.

B ocHosHOM npumeHsior Metomukn 11 H.
Kamenena (nosnuee yrounennsie [[. IT. Konepniv)
n B. A. Ycnenckoro.

Peanmsamds nocieqoBaTeNbHOCTH pacyeToB
KEKTOPOB JUIA KOHKPETHBIX 3a71a4 [PHBEJIEHA
B peulenrn npumepor 10.3-10.6.

Ipumep 10.3. Vicnons3ys HOMOTpaMMBl (pHC.
10.6, 10.7, 10.8) u 3aBUCHMOCTH, NEpEYUCICHHbIC
B TabJdlle pacueTa NpUMEpAa, PACCYMTATH IKEK-
TOp, paboTalOMi HA CKATOM BO3AYXE, MUK yJa-
nemns Bo3ayxa L, = 0,0416 m>/c. Ioreps nas-
JICHHS COCTaBAfeT BO BCACBIBAIOINEH ceTH Ap, =
= 167 Tla u B BeixjONHOK TPYGe 3xekTopa Ap; =
= 167 ITa. Temmneparypa yaalseMOro BO3ayXxa
289 K.

Pewenye. PesynbTaTsl pacueTra CcBOOMM B
Tabn. 10.6.
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TABJIULA 10.6. IIOCJIIENOBATEJIBHOCTh PACYETA H PEIMIEHUE IMMPUMEPA 10.3

Ne Onpenensemas BeJHYHHA K pacyeTHas opmyna Pewenne
. m,
1 Pacxon ynansemoro sosayxa G, = L,p,, 0,0416-1,18 = 0,049 xr/c
rae p,—mJOTHOCTH yAanseMoro Bo3ayxa, kr/m?
2 CymmapHas noteps nasiaesus p.,, = Ap, + Ap 167 + 167 = 334 [1a
3 CKopocTH v,, U; H KO3p(QHIMEHT >XKeKUHH v, = 46,8 M/c
onpeaensiemM no Homorpamme (cm. puc. 10.8) vy = 58,5 m/c
=225
4 MaccoBriii pacxog pabowero (axextHpytowero)  0,049/22,5 = 0,002 xr/c
Bo3ayxa [em. popmyny (10.3)]
5 O6umii pacxont cmecn Bosayxa Gy = G, + G, 0,049 + 0,002 = 0,051 xr/c
6 JluamMeTp BBIXOJHOIO OTBEPCTHA CMECHTEABHOH
KaMmepsl d, ONMpefenseM M0 HOMOIpamMe (CM.
puc. 10.6) no naHubIM vy U G, 0,031 m
7 JluaMeTp BBIXOIHOrO CEYEHHS COoTLIa
d, =0,0584./G, 0,0584 /0,002 = 0,0026 m
8 JHaMeTp BXOJHOTO OTBEPCTHA CMECHTENBHOH
KaMmephbl
dy = /(0,001d, - 107 + 0,004)* + 1,085G, /v, (0,001-0,0026- 103 + 0,004)* +
+ 1,085-0,049/46,8 = 0,0335 m
9 Inuna xamepsl 1, = 8(d; —d,) 8(0,031 — 0,0026) = 0,227 M
10 Avamerp BhIXJonmHOH Tpybul 3a mudpdyszopom  Ilpunumaem v, =5 wm/fc, Torma 1,04 x
d,=104./Gs/v, x 4/0,051/5 = 0,101 m
11 Jmana muddysopa I, = 8(d, — dy) 8(0,101 — 0,031) = 0,56 M
TABNUIA 10.7. ITIOCTELAOBATEJBHOCTb PACYETA U PEMIEHHE NMPUMEPA 10.4
Ne OnpegensemMas BeJIHYHHA M pacdeTHas dopmyna Pewenne
I1. 1.
1 CexyH/HbIE PACXOABI BO3AYXA:
LS = L,/3600 200/3600 = 0,565 m%/c
Li=L3/B 0,565/10 = 0,0565 m°/c
3=L3+ LS 0,565 + 0.0565 = 0,6215 m’/c
2%  KoucTpykTuBHBII napamerp F = 3,42p!3% 3,42-1013% = 76,6
3*  XapaKTcpucTHKa maBiacuHs a = 1,722[31:62 1,722-10"%2 = 72
4%  OpHeHTHMpPOBOUHOE 3HAYEHHE JHHAMHYECKOTO
napjieHAs Ha cpese comna Ap,,., = (Ap, + Ap;)a (250 + 150) 72 = 28 800 I1a
5*  JlononHHTejJbHOE JaBlieHUE, CO3ABAEMOR IIKEK-
TOPOM, BCEICTBHE HEPABEHCTBA IaBJIeHMUi B n0-
Tokax Ap,,, = 0,198 Ap_,,,/F'** 0,198 - 28 800/76,6'°* = 600 IMa
6 Hausbiroaseiitice cooTHOmEHAE n = v,/vy npy 0,65
3aaaHHeIx &,, Z&; u P (onpenenserca mo HoMo-
rpaMmMe)
7*  CkopocTh BO3ayXa TIOCNC CMEINEHHS MOTOKOB
© B DXKEKTOpe
2 Ap, + Ap; — A 250 + 150 — 60
vy = \[_\/ 722 \D3 Pnon E l, \/ . s 33,96 M/C
IV +ZEDN[ = (1 + &) + Z&3)n?] 1,45(1 — 1,08-1,45-0,65%)
H €TI0 JHHAMHYCCKOE JaBieHue Ap,..; = pvi/2 1,2-33,96%/2 = 692 Ia
8 JuaMeTp HHIMHAPHYECKOR KaMepbl CMEUICHU S
d, =dy = 1,128 /L5 /v, 1,128.,/0,6215/33,96 = 0,152 m
9 Cpennss no KOIMYECTBY ABWKEHHA CKOpPOCTH
B KOHIle cMeutuBanug vy = (1 + Z&3) v, 1,45-33,96 = 49,24 m/c
10 CKOpOCTb MOAMEIIHBAEMOIO NOTOKA U, = MUy 0,65-49,24 = 32 m/c

H ero AMHaMHMueckoe aasnenue Ap,,. ., = pv3/2
CxopocTk BO3AyXa Ha BHIXOJAE H3 COMTa

vy =(1+ B — np)v}

H ero AMHaMuyeckoe faslenue Ap,,,, = pvi/2

1,2-32%/2 = 614 I1a

(1 + 10 — 0,65- 10)49,24 = 220 m/c
1,2-220%/2 = 29040 Ma
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Ne OnpenenseMas BeJMYMHA M pacdeTHas dopmyna Pewienne

12 JluaMeTp BBIXOJAHOIO OTBEPCTHA cOmA

d, = 1128 /LS /v, 1,128.,/0,0565/220 = 0,018 m
13 yTquscM xonchymunﬂbm napameTp *
= (d,/d,.)* (0,152/0,018)* = 71,3
14 l],mma KaMmeprl cMmeilneHus [, = 84, 8-0,152=1216 m
15 IToTepu aBJICHUA HA TPCHUC B KAMEPE CMEILICHHS
Apye = (Ry + R3) L0y /2, (45,5 + 50,8) 1,216/2 = 58,6 I1a

rae R, H R; - COUPOTHBIICHHE TPEHHIO MIPH d3, U,
H U3 COOTBETCTBEHHO Ha | M JUIMHBI (MTPHHAMA-
I0TCS 1O JAHHBIM JU18 pacueTa BO31yxOBOJIOB)
16 JluameTp BLIXOJHOTO OTBepcTHA Auddy3opa
d, = 1,128 LS/v,, the v,-npuHumaercs w3  1,128.,/0.6215/10 = 0.281 m
yCnoBri obecneyeHus HCOgXOI{HMOH CKOPOCTH
Beibpoca (obbrHO v, = 10 M/C), J_AMHAMEYCC-
KOC [ABJICHHE B HCM Apmm pv4/2 1,2:10%/2 = 60 Tla
17 HAmna aubdysopa /,, = 10(d, — ds) 10(0,281 — 0,152) = 1,29 m
18 IMoTepu papnenuss Ha TpeHde B Auddysope
Ape =Ry + Ry) 1 4/2, Tne R,—anamormsmo (50,8 + 3,8)1,29/2 =352 Ta
R, npu v, u d,
19 CymmapHelc TIOTepH /[aBICHHA B Hamopxoit 58,6 + 60 + 35,2 = 153,8 IMa (cooTBeTcTBYeT
yaCTH 3KeKTOpa Apy = Ap,,, + APy + Ap,,,  TDMHATOMY B ycioBuH Ap, = 150 Tla)

20 Nuametp xopryca kektopa Dy = 1,128 (/LS /vy,  1,128.,/0,565/6,5 = 0,315 m
rac v, —CKOpOCTh nNOACACBIBAEMOrO BO34yXa

B KOpryce (MPHEMMAETCS KaK CKOpOCTh B BO3AY-
X0BOJAX v, & 5 = 8 m/c)

21 Himuua kondysopa /., = 1,5D, 1,5:0,315 =044 m
22*  PaccrosHue OT cpg3a comnia ,ao HAYAJIA KaMephl
cMmeniendn h = 4d,, 4-0,018=0,072 M
23 Baxkyym BoO BTO]JH'{}IOM NOTOKE B Hayaue cMme-
mmBaHAa Ap, = Ap; + Ap.., 250 + 614 = 864 Ila
24 IMonnoe nasienude Ha cpese comia
Ap, = Apyay — Apouy 29040 — 864 = 28176 Ila
25*  Craruueckuit KITJl s%ekTopa
LS(Ap, + Apy + Apon) 0,565(250 + 150 + 60)
Ner = =0,1632
Li Ap, 0,0565-28-176 .

* [lynktel gonondens! [, [T. KonepbiM.
[Ipumesanns: |. B caydac oKpyrieHus 3HaveHud aMameTpos d,, dy, dy M d,, HeoOXoaum nepecict ans

ONpeAeIeHUs X MCTUHHOrO 3HAYCHWA.
2. B cayyae, ecom Ap; (n. 20) He COOTBETCTBYET NPHHATOMY B YCIOBHM, CIE€AYET NOBTOPHTH PACYeT, HAYMHAR

¢ . 4 ¥ npuHgs Ap,, GIH3KOe K [OJ1y4EHHOMY.
TABJHULA 108 NOCAENOBATEJNBHOCTb PACYETA H PEUWEHWE IIPUMEPA 10.5

Ne OnpenenseMas BeJHYHHA H pacucTHas dopmyna Pewenune

1 Pacxonsl pabodero U 3KEKTHPYEMOTO ITOTOKOB:

G,=G.J/(1+ By 16/(1 + 4) =32 xr/c
=BG 4-32 =1 28xr/c
2 OTHoueHAe yAeHbHBIX 0OBEMOB MPH ONHHAKOBBIX
ra30BhIX NOCTOSHHBLIX H TCIJIOEMKOCTHX NOTOKOB
Vi _p T 981000300
LT 98100 400
3 Temneparypa cMecH :
T, 400 + 4-300
T, = _ri'__ —_ = 320K

1+p 154



ITpodoancenue maba, 10.8

Ne OnpenensemMas BEARYHHA M pacdeTHas Gopmyia Pemenne
0. II.
4 OTtHoweHle yaeabHoro obbema cMmecH k pabodemy °
V, ppT 981000 320
V, pT, 98100-1,1400
npe/BapuTebHO 3aaaaumMcs p. = 1,1 p., nockoneky
P, 3apaHce HEH3BCCTHO; CM. M. 2)
5 XapakTepUCTHKH razon:
xoapuument 11, = p,/p, 98100
981000
IMapametpsl X, €, ¢ UpH pacueTHoM [T, (ompenens- A, =1, 7 a =0,193; ¢q,, = 0,519,
€M [0 ra’o/MHAMHYECKUM Tabaumam) Epx = 0.6
Ipupenenroe oTHOMmEHME AaBienus /1« = r/K, 0 742/1 4 0 528
rae r = 0,742 (s Bo3zayxa)
6 Kpumqecxax cKOpocTh paboyero noroka rasa,
NpeiCTaBsiomas coboli NEHCTBHTEILHYIO CKO-
POCTh ra3a ¥ paBHas MECTHOH CKOPOCTH 3BYyKa
vy = /2K/(K + 1)\/RT, \/2- 1,4/(1,4 + i)ﬁ87-400 = 366 m/c
7 Kputaveckoe cevenne pabodero conna
G,v 3,2-366
Sy =22 D 162:10 *m
K, Hup, 1,4-0,528- 981000
¥ ero auameTp dye = 1,13 /f 1,13./1,62-1072 = 0,045 M
8 Brixonmoe cevenue conna fi, = fox/q,, 0,00162 — 0,00313 M2
0,519
u ero amametp d; = L13/f, 1,13./0,00313 = 0,063 m
9 CedeHne KaMepbi CMEILICHHA f3 = (f3[fox) %
rae f3/f,+— ONTHMaNbHOE OTHOLICHHE “nioluanei:
f3) b+ /b’ —4dac
p* B 2a '
3neck a = @, Prq,, 0,95-0,975-0,519 = 0,48;
1 4 - 1
b= — +& ——0,5)=x —{0,95-0,975+0,193[(——0.5) b
(pl ch Pl @3 ) Vp 0‘9
x (1 +PB)? - (p, 0, — 0,5 = B’]} x 7,25(1 + 4)* — (0,975-0,925 — 0,5) x
X 7,5-42]} = — 25,1
€ 0,193
= 2B (———05)—]+ z ( (]5)‘.’251+42 = 82,5
s Rl 0.519\0,9 i £4
OnTuManbHBIMM PHHHMAIOTCA 3Ha4eHUs Koaddu- 251 2512 — 4- -82
IIACHTOB cKkopocTH @, = 0,95; ¢, = 0,975; @, = 0.9; 5 gyt X \/ 4 0,48-82,5 = 48
o, =0925. Toraa nony4aeM JMaMeTp KaMephl Low 2:048 "
curenus d 1 13\/1'T f; S neinn dole
o™ =1,
} } 1,13 =0315m
10 JlmHa cBoGOOHOM CTPyH NpH
0,37+ B 0,37 + 4
0,51, =——d,, 0,063 = 0,79
P> 440 44-0,08 M
rae a- KoHcTauTa, pasiaa 0,07-0,09; d, - BexoaHoi
AUAMCTp colnjia
11 Jnamerp cBOOOJHOM CTPYH Ha pACCTOAHMH [, OT
BRIXOJHOTO ccYeHus comia mpu B = 0,5
d, =1,55d,(1 + B) 1,55-0,063(1 +4)=0,49 m
12 JITMHa KOHHYECKOTO Y4acTKa Mepejl LMINHIpUYec-

KOH 4acThblO KaMephl CMellleHust [, = dy — dy

0,49 — 0,315 =0,175m
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IIpodoancenue maba. 10.8

*

OnpenenseMas Be/IMYHHA W pacyeTHas opmyaa

Pewenne

13

14
15

16

18

19

PaccTofiHMe OT BBHIXOJHOTO cedeHns pabowero conna
[0 BXOAHOTO CEYCHMS [IHIHHADUYCCKON KaMepn

cmelerns [, = [, + [
JinuHa MHJIHEIPHYECKOH KaMephl cMeHIeHus
I, = (6= 10)d,

OHCTPYKTUBHBIE PA3MEPBI (B MM)

790 175 2205 Lg

0,175 + 0,79 = 0.965 M
7-0,315 = 2,205 m

g = .
%‘El ’
6l P
Jomnaa muddysopa npE yrae packpeiTHs a = 8°
_ ds — dy
T 21g(e/2)
JlocTHXHMOE QaBJIEHHE CKATHS P, OTPeIeNnseTcs no
nepenany Ap, M HAYAIBHOMY p,:
Ap, K 1

N

B35

P

=—r X
Py 22UK,+ Dn,,

PIOIAL.

csdiy

[y oMY

ds | @900

0,9 — 0,315

=413 m
2:0,07

1.4 1 0,95%-0,975%- 1,72
2014 + I)G.l(ﬁl__no‘s)_us y
0,9

s

=

X

»

i V. vV
——-—0.5)—5(1 + B¥ — (o - 0,5)—np?
((p:, V. B 204 )P; B

(f:!r(f;‘ on .
{f!/fp“ }nu - l/qp,y ’

ko3pduument K, = K = 1.4.

Oruowenue p./p, = 1 + Ap /p,, oTkyna

p. = pu(1 + Ap./p,)

JlaBiieHHE PKEKTHPYEMOro MOTOKA p; BO BXOJHOM
CCYCHHMH ILMIHHAPHYECKONH KaMephbl CMELICHHS NpH
CBEPXKPHTHUECKOH CTeNeHH pacipenns pabouero
MOTOKA ONpeie/MTCs 1o nepenagy Ap, w Hadalb-
HOMY P,

v,
0,5K &, 11,02 B
0

Tae n=

Apl

Pn 2 ( fi i )
7 B L R

Qs P fp* qp‘
e K, =K =14
Otromenne p,/p, = 1 — Ap,/p,, oTKyaa
PZ =pn(i + AP./{FH)
Jasinenne CMELIAHHOIO NMOTOKA B BBIXOJAHOM Ceve-
HHH IHIHHAPWYECKOH Kamepbl CMEIUCHHS

&, _ b,

Pu Pu Ap,’

p3 =Pﬂ(pc/pu - APE/P;)! rae

Ap, _(L+ PPV,
A, B VY,

x (1 +4)* —(0,975-0,925 - 0,5) x

e = ), 122
x 7,5-1,04-4% ’

1+0,122=1,122
98100 (1 + 0,122) = 110000 ITa

0,5-1,4-0,634-0,528-7,5-42

2
0,925%-0,1 (48 - —-———)
0,519

98 100 (1 — 0,155) = 82600 ITa

= 0,155

1+ 42725 _

1 122 - 0,1 =
98 100 (1,1 0,155) VR

= 87000 I1a




TABJIHWULIA 109.

IMOCJIEAOBATEJIBHOCTb PACYETA M PEIMIEHHME INTPUMEPA 10.6

Z

=

Onpepensemas BeNMHYHHA W pacuernas opmyna

Pewenne

~

JlapjicHue B Kamepe 3kekTopa py = pg — H
KputHueckoe jaBneHde napa B y3KOM CEUEHHH CO-
nia p,, = 0,546p,
:')HTaﬂanﬁ napa npd paciudpeHuu no aanabare io
KPMTHYECKOro AaBicHuA (o auarpamme [-—S)
AnnabaTuveckuil mepenajg TelIa A0 KPUTHYECKOro
napjcaus AL = I — I35
DHTanLnHus B KOHuC anua6a-rm!ecxoro paclInpeHus
710 NIABICHHSA B KAMEPE CMELLCHHMH p, (TIo AHarpaMMe
O6umii agnabaTudeckunii nepenag Al = [, — I
JeficTBUTENILHbIE IEPENA/IB TEILIA ¢ YUeTOM NOTEPh
B comie npu g, = 0,1:
AlL, = Ap(1 —¢,)
Al, = AIY*(1 — g,)
JleHCTBHTEIbHAS SHTANBLIMA Tapa B KPHTHYECKOM
cevenun I, =T, — Al
J],eﬁcramenman IHTANBINS napa Ha BBIXOJE . M3
comna I, =1, — Al
CKopOoCTh B KPMTHYECKOM CeYeHHH 0, = K
rae K = 44,7, ckopocTb Ha BBIXOJE w3 conna
= K./AI,

Y,nenbﬂmn 06'bCM napa V,, B y3koM (KpUTH4ECKOM)
CCUCHHMM COMMIA TpH p,, " : o, OnpeneseM (Mo aua-
rpamme I-S)
To ke, B BHIXO/IHOM .CCYEHHH COILIA
lluﬂammccmn Hamop KCKTUpYOUIei cTpyu

= /(2 V)

Al,

P Tb
PoTy’
rae py = 0,131 kr/m* —oTHOCTS TIpK HOpMaﬂhHhIX
yenopusx (T, =273 K u p,=1013«Ma), T,=
= 293 K- TemnepaTypa 2KeKTUpPYeMOTO BO3AyXa
KoHcTpykuuio s%kekTopa BeIGMpacM ¢ HCIOB30-
BaHHEM CKOPOCTH 3KEKTHPyeMoro Bosfyxa n >0
1 ¢ audbysopom, HMCIOIINM KoaddHiuerT BoccTa-
HoBJICHHA napieHus ¢ = 0,8, Haxonum m,, = h, /H,
Ilpr paBneHMu B kaMepe CMELICHUS p, 3a7aeM
IECTh PEKHMOB B MHTEPBAJIC TEMNEPATYP CMECH OT
363 mo 413 K ¥ cBoauM pacueT B CIEAyIOUIEM
nopsanke B Taba. 10.10.
15.1. Tlo naHHBIM BenWuYMHaM p, W T3 To aua-
rpamme I-S§ Haxonum Iy u V' (crpoku 1-4)

T1I0THOCTE KEKTHPYEMOTO BO3YXA Py = Po—

15.2. PaccuuThiBaeM IUIOTHOCTL napa M BO3ayxa
B CMeECH (CTpokH 35, 6)

15.3. Ucnonb3ys ypasHeHue TemjloBoro Oananca
onpenenseM KodhouuenT Mkexuui f (cTpoka 7)

15.4. Haxonum OTHOILEHUS IUTOTHOCTEH (CTpoKH 8,
9), HeobxoauMBIC ANs BhIYMCICHUR m (cTpoka 10)

15.5. Tlo u3menenmro m otT 13,47 no 6,83 ompe-
JIEJIACM PEKHM CO 3HA4YCHUEM m, OJH3KMM ONTH-
MaJ1bHOMY

15.6. Pexxum 5 Oepem 3a pacueTHbIH M NPOBOAHM
JlaNbHEHIIHE TOJCYETHl Pa3’MEPOB JKeKTopa IS
3TOr0 pexuMa

Benuuunea n, XapakTepu3yloulan, Kak | BEJIMYMHA m,
OTHOIIIEHHE CKOPOCTCH MOCIC MX CMEHICHUA (TpH

2
K=0jp==="Y(Ps_ D3

2 \py p3p?

99250 — 29300 = 69950 Tla =

0,546 1275000 = 69400 ITa = 69,4 kIla

Iiy = 2945000 [k/kr =
3095 — 2945 = 150 xAx/xr

" = 2518 JIx/kr
3095 — 2518 = 577 kdx/xr

150(1 — 0,1) = 135 x[Ix/xr
577(1 = 0,1) = 519 k][Ix/xr
3095 — 135 = 2960 k[x/kr

3095 — 519 = 2576 xAx/kr
44.7./135 = 517 m/c

44.7./519 = 1020 m/c
Vip = 0,35 m*/xr
V=228 m*/xr

1020%/(2-2,28) =
69,95273
101,3293

22800 INa =

0,131 = 0,0843 kr/m>

228/29,3 = 7,76

PacueTHBIH pexum:
p, = 0,0843

P1 = Py = 0,0447

0,843

2945 kJIx/xr

2— 0,8(0,0843

2 \00616 0,0384-2721
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Ne Onpeagenseman pe/iHYiHa ¥ pacucTHads dopmyna Peruenne
n.
p:B . 0,04472,21
17 KIIJ, 3%ekTo, =— S =0,15
A bk pam 0,0843 7,76 !
18  Pacxoa mapa G, = G,/p 0,417/2,21 = 0,189 xr/c
0,189-0,
19 Ilnomane Comen B y3koM KPHTHYECKOM CeueHHH f, = M: 0,000128 m?
v Ha seixone f= G, V/v 517
_0,189-2,28 o5
T 020 ™
4-128
20 BrifepemM KOHCTPYKIMIO KEKTOPA 110 CXEME MHOTO- o = 5 = 0,0052 m
CTPYHHOrO (C IECTBIO COTIAMHM) PACTIOIOKEHUS [0 6:3,14-10
OKpYXHocTH. JIMameTp kaXAoro comia B KpUTH-
4eCKOM H BBIXOJHOM ceveHusx D = Y \/ G 0.,0095
ém 6-3.14-10°
21 Anusa pacmmpsiomefics 4acTH colula npH  yrje
packpeITHs @, = 6 rpan [, = Dy~ dy 0% —000%a 0,041
g * = Jtgta./2) g3
22 TInomiafb ceyeHWs B FOPNOBHHE fy = mf,, muamerp  7.76-422-107° = 0,0032 m?
madysopa B ropiosuse Dy = /4f3/n \/0,00327-4/3,14 = 0,0645 m
Hudysop nepexoaut B Tpyby amamerpom D, =
=0,2 M (BbIXOIHOI)
23 lnmua madyszopa mpd yrie packpeiTs o, = 8 rpan
D,-D, 0,2 — 0,0645
Pl 00 i ——— =097 Mm
2tg(ay/2) g 2-0,07
24 Tlpu guameTpe HEHTPOBO OKPYKHOCTH PACHOJIO-
z(Dy + 28 + 1)) 6(9,5-1073 +2:141,05107%)
weHus conen Dy = ————————, = 0,042 m;
n 3,14
rO€ Z—YMCIO COMEs; &—TOJNIMMHA CTEHKH COIia
B KOHIE paclHpeHus; D, - 1HaMeTp conna Ha Bbi-
x07ie, /; — paccTosHHE MeXy COILIAMH,; PacCTOsHHE
OT coOla A0 UHIHHAPHYECKOrO CMECHTCIBHOrO
p Dy,—D,—D, - 0,0645 — 0,042 — 0,0095 oS
yacrka /, = —————; 37aeck O --nojnosuHA =0,045 M
i : g © 8 O108HH 20,146
yraa packpbITHA CTPYH TNpPH NAaBJICHHH B KaMmepe
CMeEILCHHS:
Py, xlla ©, rpaa p,. xla @, rpan
98,07 9.5 49,03 7,2
88,26 9,1 39,23 6,7
78,45 8,7 29,42 6,0
68,65 8.3 19,61 5.1
58,84 7.8 9,81 43
25  Paccrosuue oT comia ao quddyzopa
D, m— nf 0,0645 7,76 — 0,55-2,21
lo=L+L=—"012-——+——]); —_ —_——— | =
\/; 1+B—np \/E 1+ 2,21 —0,55-2,21
JUTHHA IMIMHJAPHYECKOTO cMecuTelibHoro yuwactka =023 m
L=1,-1 0,23 — 0,045 = 0,185 m
26 duamMeTp KOMNEKTOpa Ha YPOBHE BBIXOJHOIO ceYe-

}4 4
HHA comell Dx = 1—t(fl +f2)' Jm (0,000422 + 0,00595) = 0,09 M

rxe fy = f/n =0,00327/0,55 = 0,00595 wm?
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10.3. Dowexmopst 8bICOK020 dasenus
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Puc 109. MHorocTpyiHEiii 3XKeKTOp
@ cxemMa annapara, O —3nemMeHTHI comnja. comiosoi TOJIOBKH H
KOJNeKTopa

IMpumep 10.4. Tpebyercs paccuuTath napa-
METPBbl KEKTOpa IS yAaneHus Bosayxa L,
= 2000 M>/4 NpH COMPOTHMBJICHHH BCACHLIBAIOLIEH
ceth Ap, =250 [la u mpM CONMPOTHBICHUM Ha-
reeTaTensHol cetd Apy = 150 Ila. Koabduunent
sxexnnn B = 10. KoahduuuerTsl conpoTHBICHAR
akekTopa &, = 0,08, £E,0,45.

Pewenue. PacueT npumepa BHINONHSAETCH Me-
TONOM pAacueTa IKCKTOpoB, pa3zpaboTaHHoro
1. H. KameHeBbIM M IOMOMHEHHOIO COTPYHHKOM
TUIMPOHUU AH CCCP I.I1. Konessim. Jlan-
Hble pacyeTa cBoauM B Taba. 10.7.

ITpumep 10.5. BuInonHHTE pacueT OCHOBHBIX
rEOMETPHYECKHX PA3MEPOB ra3oCTPYHHOro IKek-
TOpa V1A Cleyromux ycnoBuid. Paboyas u axek-
THpyemas  (ylajsemas) Cpeia-—BO3NyX; p,=
=981000 IMa; T, =400 K, p, = 98100 IMa; T, =
=300K;, K=14;, R=287 Ix/(xr-K), npous-
BOIIUTEIbHOCTS IO yAansemMoi cmecu G, = 16 xr/c;
koapdumueHT MKekuun pabed 4. Jln1s mpouHoCT-
HBIX PacueTOB CJCAYeT ONpEAe/HTEh [0CTHXUMOC
JaBICHHE OKaTus, a TakkKe NaBICHUE PKCKTHPY-
eMOro MOTOKA TIPH CBEPXKPHTHYECKOM paciuHpe-
HHH BO BXOJIHOM H BBLIXOIJHOM CEMEHHAX UMIIHH.-
pHYECKOH KaMephl CMeLIEHHs KCKTOpa.

Pewenue. PacueT ocyLiecTBIsSEM C HCIONb-

30BAHHEM Ta30/IMHAMHYECKHX TaGIWI MO aHAIH-
THYECKMM 3aBUCMMOCTSAM JUIA CTPYHHBIX annapa-
ToB, npuBeacHHux B paGorax E. . CoxoJsosa
u H.M. 3unrepa. PesyaeTaTel pacuera CBOAUM
B Tabn. 10.8.

B sakmroueHHe NMpUBEEM MCTOMKY pacueTa
MHOTOCTPYHHOr0o KEeKTOpa Ha MpHMepe paGoThl
NMAapoBOTO BKEKTOPA MO YAAJEHUIO BO3yXa IMociae
CHCTEMBI NMHEBMATHYCCKOTO 30JI0yAancHus. [laH-
HBIH cyvail pacyeTa XapakTepu3yeTcs HEH3oTep-
MUHYECKHM TIPOLIECCOM.

Ipumep 10.6. PaccumTaTh mapoBoii 3KeKTOP,
OTCACBLIBAIOUINI BO3AYX INOC/E CHCTEMbl NMHEBMAa-
THYCCKOTO 30JI0YIATICHUS OIS CIACAYIOMHX YCIo-
BHit. Pacxon otcaceiBaemoro Bosayxa G, = 0,417
Kr/c; TeMIepaTypa oTcacsiBaemoro sosilyxa T, =
= 293 K; 6apomeTpHueckoe maBicHHE pg = 99250
Ila; conmpotuBicHue cuctemnr H, = 29300 [1a;
MABIEHHE CBEXEro napa Hepefl COMIOM p, =
= 1275000 Ila; TemnepaTypa CBeXero napa Ie-
pen comnom Ty = 598 K; suTanenus napa nepen
cormioM I, = 3095000 [Ix/kr.

Pewenue. PacueT BBINIOJHEH 1O METOJMKE,
npenioxeHHoi B. A. Yenenckum. Pesyastatsl pe-
mieHHs cBonuM B Tab6a. 10.9 u 10.10.

[Mo npuBencHHOMY pacuety mnpumepa 10.6
NpeVIokeHa OfHA M3 KOHCTPYKUMH 3IKEKTOpa
¢ obrekaembIMH GOpMAMH COIUIOBOH TOJIOBKH
1 koJnekTopa (puc. 10.9).



I'nasa 11
KOHCTPYKTUBHBIE PEHIEHUSA CUCTEM
MEXAHUYECKOW BEHTUJISLIUA
U KOHAULIMOHUPOBAHUSA BO3AYXA
U YKA3AHUS 110 BbIBOPY OBOPY/IOBAHUS

11.1. KOMITOHOBKA BEHTH/ISILHIMOHHBIX
CHUCTEM H OBOPYJAOBAHMUE KAMEP

A. TlpuTounble N BHITHAKHBIE KamMepbl

[lpuTo4HbIC W BRITAXHEIE KAMCDBI B NPOU3-
BOJICTBCHHEIX OJIHOITAXHBIX 3aHUAX PCKOMEH]TY-
CTCA pa3sMCillaTh BHYTPH HOMC!HCHHﬁ, Hd dHTpC-
COJIAX, 3TAXEPKax, B MeKGbePMEHHOM NpOCTpaH-
CTBC M HAa KpOBJIAX. anTO‘{HHE KaMCpbI CIENYyCT
pacnojarath ¢ y4etom 3abopa Bo3ayxa M3 He-
3arpA3HCHHBIX 30H M HCXOOA H3 MHHHMMAJLHBIX
NpUBECHHEIX 3aTpaT. [IpHTOUHBIC KAMEPBI U KOH-
JHUIIMOHEPL! B ODUICCTBEHHBIX U a/IMHHHCTPATHB-
HBIX 3IaHUAX, 4 TaKXKe BO BCIOMOTATE/NLHBIX 1IO-
MCUICHHAX NMPOH3BOCTBCHHBIX NMPCANPHATHR cle-
AyeT NMPOEKTHPOBATL B HHKHUX YacTHAX 3JaHUA
(MPEUMYLUECTBCHHO B NIEPBBIX 3TaXax), BLITAXKHbIC
KaMCpbl — B BEPXHHX 4aCTAX 3[1aHHA (Bcpxru»re 3Ta-
%M, YepAaku). B MHOTO3TaXHBIX 3NaHUSAX C 6OIb-
UIHM KOJIHYECTBOM BCHTHI/IALHOHHBIX CHCTEM pEe-
KOMEHIYETCA YCTPAUBATE TEXHHYCCKHE ITAXKH.

ArperaTsl NPHTOYHBIX W BHITSXKHEIX BEHTH-
JIAIMOHHLIX CUCTEM HE CIEIYeT pacrnonaraTh B 0]
HOM Kamepe. YKa3aHus [0 PasMCIUEHHIO W YCT-
poiCcTBY kamep, 0OCIyXHBAIOWIMX B3pBIBOONAC-
HBIC TIOMCIICHUSA, TIPUBCACHBI B KH. 2.

B npou3BOACTBEHHBIX U OGUICCTBEHHBIX 3]a-
HUAX, I'I¢ YCTAHABJIWBACTCA BEHTHIIAIIHOHHOC obo-
py/lioBaHue 18 MATH U Gosice cHCTEM, HeoOXo/au-
MO TpelyCMAaTpHBATh NOMELIEHHE JIIS PEMOHTA
0bopynoBaHKA, a TAKKE JUIA pereHepalud macia
GUILTPOB, €CITH OTCYTCTBYIOT LEHTPATH30BAHHBIE
PEMOHTHEBIE MAacTepCKHE HIIH HEHTPAIbHBIE yCTa-
HOBKH [If pereHcpallH macna.

B nomelneHusx s BEHTHIAHOHHOTO 060-
PY/IOBAHHA H KOHAHIIHOHEPOB TIPH HeoGXxomaHMocC-
TH JIOJIKEeH GLITh NPENYCMOTpEH NMOJBOA M OTBOJL
BOJIbl TS MTPOMBIBKH OGODYNOBAHMA U MOJIOB.

“‘pH KOMIIOHOBKE BCHTHIAUHUOHHBIX CHCTEM
H pasMeUuICHHH KaMCp CICAYCT PYKOBOJACTBOBAThL-
csl CAEAYIOUIMMHE COOOPaKEHUAMU:

panuMyc ACHCTBUS CHCTEM MOJDKCH OBITH OIl-
THMAJILHBIM KaK 10 TEXHHKO-I)KOHOMUYCCKHM, TAK

M 110 KOHCTPYKTHBHBIM cooOpaxeHusM (50-60 m);
BEHTHJIANMOHHBIC CHCTEMBI JIOJDKHBI 00CITy-

KHBATh NOMEUICHUA, OIU3KHE Mo xapaKTepy Hpo-

H3BOJACTBAa M METCOPOJIOTHYECKHM YCIOBHAM;

HEIOMYCTUMO OOBEAHHEHHE BBITAKHBIX YCT-
PONUCTB, OTCACHIBAIOIIMUX MbUILHBIA W BJIaXHBIH
BO3/IyX, JErKOKOHACHCHPYIOLUHECS HMAPBI W MhUIb,
SIIOBHTHIC BELICCTBA M IPYrHe BPEHBIE BBLACIIC-
HHS, NIPU CMCILCHHM KOTODBIX CO3/IACTCS SJOBH-
Tast, BOCNIJTAMCHSFOILASACS WK B3PBIBOONACHAS Me-
XaHUYECKAsl CMeCh, d4 TAKKE rOpIOMHE BELCCTBA
U rasbl (HampHMEp, OTCOCHl OT MAC/IHSHBIX BAaHH
W TEPMHMYECKUX TeYei);

HCO6GXO/MMO YUYHMTBHIBATb TIPOTHBOMNOXKAPHbIC
TpeOoBaHUs, NPHBEICHHLIE B KH. 2.

TlpH npoekTHPOBAHMM Kamep MOKHBI Npe-
YCMATPUBATHCH:

JICCTHHLBL, TUIOIIAIKH, 4 TAKXKC JTFOKH U IBCPH
JUIA QOCcTyna k obopyoBaHuIo U TpyGoNpoBoIaMm,
TpebylommMm 06CIyKMBAHUS,

nepenBUKHbIE HIH CTAllHOHAPHbBIE MOABEMHO-
TPAHCNIOPTHEIE CpeAcTBa (Hanpumep, 610Ku, Tau,
MOHOpC/ALCH, @ B OT/IC/IbHBIX CIy4dsx I8 rpo-
Mo3akoTOo 0bopy/loBaHMA KpaHbI);

JICKTPHYECKOE OCBELICHUC TIOMCLICHUN Ka-
Mep W CeKIHii, a TakkKe TOMeUIeHHH 1Is pas-
MeleHUs 000pY/10BAHHA BEHTHJIANMOHHBIX CHC-
TEM W KOHAMIIHOHEPOB.

BricoTa moMmellleHHs, NpeaHa3HAYeHHOrO T
pPa3sMEILCHUS BEHTUIALMOHHOrO 060pyaOBaHuS,
NODKHA NPHHUMAThcs He MeHee veM Ha 0,8 M
Goablie BBICOTHI 660pymeaHua, HO HC MCHee
1,8 M OT mojia Mo HU3a BHICTYNAIOWIMX HacTed
KOMMYHHKaHMH H oOOpyIOBaHHA B MECTax He-
PETYIAPHOTO IPOXOnaa 0OCHYKHUBAIOLIErO Mepco-
Hala, M He McHee 2 M—B MeECTax peryaspHoro
mpoxofa IOJICH.

Hlupuna npoxoma aas obcayxuBarouiero
TIEPCOHANA MEX/1Y BLICTYMAIOUIMMH YacTAMH 060-
pYJ0BaHMs, a TaKke Mexay obopylaoBaHHEM H
CTCHAMM WM KOJIOHHAMHM [IOJIKHA NpeiyCcMaTpH-
BaThes He meHee 0,7 M.
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Bb. Boanyxosoasr

Bo3nyxoBoibl BEHTHIALUUOHHBIX CHCTCM Clie-
/iyeT NPOEKTHPOBAaTh TaK, 4ToObl MpH HaHMeHb-
e ux NpOTsKEHHOCTH obecneynBaguchk HOpma-
TUBHBIE KJIMMATHYECKHE YCIIOBHA BO BCEX paboumx
30Hax nomeeHns. Bosnyxosoasl nomKHBL mpen-
YCMATPUBATLCA KPYrJIOro Ce4eHHs, 3aBOACKOro
W3rOTOBNICHUA. B 3aBHCHUMOCTH OT APXHTCKTYp-
HBbIX, KOHCTPYKTHBHBIX M QPyrux TpebGopaHuil Bo3-
JyXOBOZBI [IOMYCKACTCA IPOEKTUPOBATh IPAMO-
YrOALHOTO WM OBANBLHOIO CCYEHHA.

Pasmepsl monepedHoro  CeMeHHs MCETAIH-
4ECKMX BO3/lyXOBOJIOB, 4 TakXe BO3NAYXOBOJIOB M3
MIACTMACC NPUBE/ICHBI B KH. 2.

Bo30yXoBoZbl BBITSXKHBIX CHCTCM MECTHBIX
OTCOCOB, 10 KOTOPHIM YJATISOTCH TOPIOYHE Fa3bl,
JIOJDKHBI MIPOKJIAIBIBATECS ¢ NOJLEMOM B HAaNpaB-
JICHUH JIBIDKEGHHS Fa3oB.

Jlas TpaHCIOPTHPOBAHKA BJAXHOrO BO3AYXa
(c OTHOCHTENBHOW BJIAXHOCTLIO Gonee 80%) u
cMmecel ¢ JIETKOKOHIEHCHPYIOIIMMHUCH —napaMu
JIOJTXKHBI HpHMeHﬂTbCH BO3J]YXOBOIIM A3 OIHHKO-
BaHHOM CTaJIH, KOTOpBIE NMPOKIANBIBAIOT C YKIO-
oM 0,005-0,01 wiu BepTukaneHo. s Apenaxa
B HWKHHUX TOYKAX BO3/JYXOBOMOB IpEIycMAaTpH-
BatoTca cuponbl u3 TpyG amameTpoM Oosee
20 Mm.

Kpennenne BO31yX0BO/0B, NPHCOEIHHACMBIX
K BEHTUINTOpaM H APYroMy oOOpyNOBaHHIO, Cle-
AyeT TMPOEKTHPOBATH Tak, 4ToObl BEC BO3OYXO-
BOJIOB HE NepefaBajicd Ha BEHTUNATOP U Jpyroe
obopynosaHue.

J1ns H3MepeHHA MapaMeTPOB BO3AYIIHOH cpe-
bl B CTEHKaX BO3/yXOBOAOB, B OFpaXICHUAX
BEHTHJISIMOHHOTO 000pYAOBaHHS H KOHAMIMOHE-
POB [I0JKHEI NIPEyCMATPHBATLCSA JIIOUKH, THIb3kI
WIH pyrue ycTpoicTsa.

BuITSXKKY W3 BepxHell 30HBI NPOU3BO/ICTREH-
HBIX [TOMEILIeHHH 0 BO3MOXHOCTH CIEAyeT ycTpa-
uBaTh 0e3 pa3BETBICHHBIX BO3YXOBOJOB € TO-
Moubo Gonapei, maxT, neduexTopoB ¥ Kphblil-
HBIX BEHTHJIATOPOB.

HanopHele y4acTKH BO3/lyXOBOJ/IOB BbITHXK-
HBIX CHCTEM, KaK NPABHI0, He JOMKHBI NPOKIA-
ABBATLCA 4epe3 Apyrue nomeuchHus. Tlpu HeoOd-
XOJAHMOCTH Takoil mpokaanxku Heobxoaumo npen-
yCMaTpHBAaTh MEpPHI, TIPETOTBpAIAIONIME TIONaxa-
HHE 3arpA3HEHHOrO BO3/lyXd B 3TH MOMCILUCHHA.

[lpH nepeMeEllEHWH BO3[yXa, COJACPKAIIErO
XHMHYCCKM AKTHBHBIC CMECH, MPHUMEHAIOT BO3y-
XOBOIBI, H3rOTOBJIAEMBIE M3 KHCJIOTOCTOMKOMH CcTa-

TABJIHLUA 11.1. PACCTOAHHUE MEXAOY
KPOHIITEHHAMM (INOJIBECKAMU)

Boanyxosomust MaKcHMAIbHOE
PacCcTOAHHE, M
Metannuyueckue HEH30JIMPOBAHHBIC 4

Ha GecIaHIEBOM COCIMHEHMH TIpH

JUaMeTpe MJIH pasmepe OGonbiieit

cTopoHbl a0 400 MM

To xe, 6oaece 400 Mm 3

MeTanau4eckue HEU30NMPOBAHHEIC 6

Ha d1aHUEeBOM COEIMHCHUH THAMET-

pom 1o 2000 MM uu pasmepe 60J1b-

nieit croponsl a0 2000 mMm

MeTannuueckde HEH3OIHPOBAHHLIE 4

BEPTHKAJBHBIE BCEX pPA3MEPOB

BuuuniacTosble BCEX pasMepoB:
rOpH30HTaLHBIE 2-2,5
BEPTHKAJILHBIE 3

7, TMCTOBOM CTAJM C 3ALIUTHBIMH NMOKPHITHAMM,
BHHUILIACTA, KEpaMUKH M KHCIOToymopHoro Oe-
ToHa. BUHMIUIACTOBBLIC BO3JyXOBO/BI M3-3a XpYyI-
KOCTH HE CIeAyeT NPUMEHATb B MecTax, MOJ-
BEpXEHHBIX MEXaHWYCCKUM BO3/ICHCTBUAM, 4 Tak-
Ke npu Temmepatype cpeabt Bbiiie 50 °C.

ITpH KpEIJICHUA BO3JYXOBOJOB paccTOAHMSA
MCXK/1y TIOJIBECKAMH HEe JO/KHBI TMPEBLINATE 3HA-
4YeHHid, yka3aHueix B Tabm. 11.1.

Jns NEpHOAMHYECKOR YHCTKH TOANOJBHBIX
KHPIMAYHBIX WM OCTOHHBIX KaHAJIOB B WX mepe-
KpHITUSX YCTPaHBaloT JIIOKH, KOTOpHIE paclonara-
JOT: NIPH HEMPOXO/HBIX KaHA/1ax - Ha BCEX MOBOPO-
Tax, OTBETB/ICHHUSAX M Yepe3 5 M HA NpSMbIX y4acT-
Kax; NpH MOJyNpPOXOJHBIX KaHaNax (ceyeHHeM He
meree 700 x 900 mm) - He vaue ueM uepes 20 M,
pacnojiaras WX NMPEeMMYIIECTBEHHO HA NMOBOPOTAX
M NPOTHB OTBETBICHWK IPH NPOXOAHBIX KaHa-
Jax —He vaule vem yepes 50 m.

Bo3ayxoBonbkl ACUHPANMOHHEIX CHCTCM H
NHEBMOTpPAHCIOPTA, Kak MpaBHJIO, NpPOK/IabIBa-
10T nosepxy. IlpH npokjajake NOx MONOM CTalb-
HBIC BO3/IYXOBO/IbI YKIA/ILIBAKOT B KHPTIMYHBIX UJTH
OGCTOHHBIX KaHajlaX, NEPEeKphIBAEMbIX CHEMHBIMH
nuTaMmi. OTBETBICHUS BO3AYXOBOJIOB NIPUCOE/IU-
HAIOT K MArucTpalsiM B CHUCTEMAX AaCHHPALHH
W NHEBMOTpPAHCIOpTa cOOKY HJIH CBEPXY.

B. 3anopsbie H pery/Mpyoune
YCTPOHCTBA

B kauecTBe 3allOPHBIX M PErYJIHPYHOUIMX
YCTpOHCTB HA BO3AyXOBOJA4X NPHUMEHAIOTCH IIIH-
Gepnl, knanaHbl (3aC/I0HKH) M HANpapisftolUIMe an-
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Puc. 11.1. JTiouku ¢ 3arnyimkaMu s H3IMEPEHHA OaBlie-
HHE H TEMOEPATYp BO3YXa B META/UIHYECKMX BO3AYXO-
BOIAX

I—naneu-3arayiuxa; 2- npyxuna; 3 - dukcarop; 4 - crenxa po3ay-
XOBOJA; 5 npoKaauka; 6 — 140K

Puc. 11.2. Cxema BeHTUNAUAOHHON CHCTEMBI C JIIOYKAMH
Jj1 3aMepa naBlendil Bo3ayxa

I- MPHTOYHBIE HACAJKMW, 2-10 Ke, TApeaLvMaToro THIA, ."'ﬂp(,lc-
cenb-knana#; JI.3 - 1040k ¢ 3arayLkoi

naparsl (CM. KH. 2). B BO3iyXoBOaX, PACION0KCH-
HBIX B TPYAHOAOCTYIHBIX MECTAX, HCHOJIL3YIOT
KTanaHbsl ¢ MEXaHHYeCKHM TIPUBOJIOM H [IHCTaH-
UMOHHBIM ynpasneHueMm. Ha BosayxoBosjax cuc-
TeM ofulero Ha3HauyeHWs KJamnaHbl YCTaHABIH-
BAIOT:

Ha OTBETBJICHHUAX, KOTOphie TpeOYOT BBIKIIO-
YeHHS MM pPEeryJMpoBaHMs Moaayd (0Tcoca) Bo3-
J1yXa B MPOIECCE IKCTIYATAIMH;

nepesi BCEMH BO3NYXOPa3JaTOYHBIMH H BO3-
JyXOTIPHEMHBLIMH  YCTpPOHCTBAMH, KOTOpbIC He
MMEIOT B CBOCH KOHCTDYKUHH PETryJIHPYIOLIMX H
3aKPLIBAIOMIAX YCTPOHCTB;

Y BCEX MECTHBIX OTCOCOB,

Iunpapnaudeckuii pacueT BO3AYXOBOJOB A0~
XKEH NPOM3BOANTLECH TakK, YTOGbI HEYBA3KA MOTEPh
JaBJICHUA 10 OTAEIbHLIM BETBAM BO3AYXOBOJOB
se npessimana 10% ; npu Sonsmell HeyBA3Ke Tpe-
DyeTcs NpUMEHEHHE JIPOCCENHPYIOLINX YCTPOHCTB.

Ha orgerBneHusx ycTaHapimuparoT auadpar-
Mbl W3 TOHKOIUCTOBOH CTalu nisf HAYaJbHOTO
PETYIHPOBAHUA NPH HalajJKe.

Ha Bcex BBIOpOCHBIX HIAXTaX CIACAYET TPH-
MCHSATH JIBYXNO3HIMOHHBIE KjanaHel. B maxrax
CHCTEM TOpAYMX IIEXOB C HEMPEPBIBHBIM TpOIIEC-
COM HpPOM3BOACTBA KJIANaHbl MOXKHO HE CTABHTh.

B cHCcTeMax acnuMpanMu M MHEBMOTPAHCNOPTa
YCTaHOBKa JPOCCEIUPYIONIMX KIanaHOB HE A0MYyC-
kaetcs. Jlas MOJIHOrO OTKIKOYCHHS MECTHRIX OT-
COCOB 3a HHMH Ha BEpPTHKAJBHBIX y4acTKax pe-
KOMEH/IyeTCs YCTAHABJIMBATL KOCBIE IIHOCPBI.
B Mectax BO3MOXHOIO 3aCOPCHMS BO3AYXOBOJIOB
(3a OTBOJIAaMH) H Ha NMPAMBIX yyacTKax yepes 15 M
YCTPaUBakOT CMOTPOBBIC JHOKH.

JIns W3MepeHHWit, CBA3aHHEIX C PEryJIdpoBa-
HHEM M HANaJKOW CMOHTHPOBAHHEIX CHCTCM,
NpellycMAaTPHBAIOT CHEHMALHBIE JHOYKM C 3a-
riaymxamua (puc. 11.1). JTrouku ¢ 3araymkamu cie-
NyeT pasMelliaTh Ha NPAMOJIHHEHHBIX YYacTKax
BO3/IYXOBOJIOB HA pacCTosHUM He MmeHee 4d 3a
HAMKAWIIHM MCCTHRIM CONPOTHBIEHWEM, HO He
MeHee 2d 10 TIOCHIEAYIOUIErO M0 ABHKEHUIO BO3/1Y-
X4 MECTHOTO CONPOTHBJICHHUSN, CO3/IAIOMIEr0 BO3-
MyL[ICHHC MOTOKA. H_T]ﬂ NpAMOYTOJLHBIX BO3/1YXO-
BojoB d = 1,13/ f, rae f— miomans monepedHoro
CCYCHHS BO3YXOBOAA, M2,

Kak npaBmilo, JIOMKH C 3araylmikaMu (puc.
11.2) AOJIKHBL pa3MeIaThCS:

/10 H NOCJIe BEHTHIATOPOB, HKJIOHOB, CKpY6-
0epoB U (HUILTPOB;

Yy OCHOBAaHHA KaXI0H BETBH, MPUMBIKAIOMEH
K Pachpec/IUTCALHOMY HIH cOOPHOMY MAarucr-
panbHOMY BO3/IYXOBOJY NPH 4HCIE BO3AyXO-
BBIMYCKHBIX HIM BO3NYXONPHEMHBIX YCTPOHCTB Ha
BCTBH Gollee ABYX;

Ha BETBAX NMPHTOYHBIX CHCTEM —II0 YHCIY Ma-
TpyOKOB, HCAOCTYNHBIX LIS 3aMCPOB aHEMOMeET-
pPOM, MHMHYC OAMH H IO MMCIY Tpynm BO3IyXO-
BBIMYCKHBIX YCTPOHCTB, B KOTOPBIX CKOPOCTH MoO-
ryT OBITH 3aMEpEHbl AHEMOMECTPaMH,

Ha BCTBSX BBITSKHBIX CHCTEM-TO HUCIY
MECTHBIX OTCOCOB, HEJOCTYNHBIX A 3aMEpPOB
AHCMOMETPOM, MHHYC O/IHH U IO OJHOMY IIOHMKY
Ha KakAyH TPYMIy OJHOTHINHBIX MECTHBIX OT-
COCOB (BBITSXKHBIX 1IKadOB, 30HTOB H T.I.), AO-
CTYNHBIX JUIS 3aMEPOB AHEMOMETPOM.

11.2. YCTAHOBKHU [TPUTOUHOM
U BBITAKHON BEHTUIALIMU

A. O6ume nmojokKeHust

l'lpﬂ KOMITOHOBKE BEHTHJIAUMOHHBIX Kamep
HeobxoauMo IpeEAYCMATPHBATE  BO3MOXHOCTh
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Puc. 11.3. KoMnonopka NpHTOYHOH KaMephi

] -Henoasuxnble *kano3uiiHbie peweTkH; 2- yTenennblil xnanan;

3-camoounmatoumiics Machanbiii GuabTp; 4-obsoanoil xanan,

5—xanopudepbl; 6-NpeIOXpAHHTENbRAR DEIETKA; 7 —MATKHE

BCTaBRKH, §— BeHTHIATOP; - natpybku ¢ 3araymkamu; /0—repme-
THYeckHe NBepH; /- Tennopas HIONALMK

MOHTaXa ¥ aeMoHTaxa obopynoBanus n ynober-
BO €ro o0cIy:xuBaHus. Pa3mMepsl NPOXOIOB, a TaK-
K€ JBEPHBIX H MOHTXHBIX NPOEMOB B Kamepax
JIOTKHBI TIPUHUMATBCS € y4eToM rabaputos 060-
pynoBanus. Mpoxoasl ans obcmyxupaaus obopy-
MOBAHMA Q0TXKHBI ObITE IHPHHOI He Meree 0,7 M.

PaauanbHble BEHTHIATOPB! NPATOYHBIX M BhI-
TSOKHBIX CHCTEM, KaK IPaBHJIO, YCTAHABIHBAIOT Ha
BHGPOOCHOBAHMAX C NPYXUHHBIMM BUGPOM3ONSA-
TOpaMH.

Be3 BHOpPOOCHOBaHHI BEHTHIATOPHI YCTAHAB-
JMBAIOT TONBLKO HAa OeTOHHBIX (yHIaMeHTax He-
TOCPEACTBEHHO HA TPYHTE B NOMEIUEHHAX C Mpo-
H3BOJCTBEHHEIM IyMom 70 gb u Gosee. B 3aa-
HUAX C MOBBIMIEHHBIMA TPEGOBAHHAMM K YPOBHIO
iiyMa (TeaTphl, KHHO3adbl H T.II.) BEHTHISTOPHI
cleayeT YCTaHaBIHBATh Ha BHOPOOCHOBAHMSA M
TP PACTIONONEHHH UX Ha GeToHHBIX (yHgameH-
Tax Ha TpPYHTE.

Tpd yCTaHOBKe BEHTHJIATOPOB Ha BHOpo-
OCHOBAHMAX O0M3ATETbHO HPHUMEHEHHE MSATKHUX
BCTABOK HA4 BCACBIBAKOIUIEM H HArHETATCIBHOM
natpybkax BeHTHLATOPOB. BcraBkM jenatoT M3

PE3HHEI, IPOPE3WHEHHOH TKAHM M CTEKJIOTKAHH.
Ipu ycraHoBke BeHTHNIATOpPOB Oe3 BubpoocHOBa-
HUMH MATKHE BCTaBKM HEOOXOIMMBI HPH COCIdH-
HEHHH C BO3QyXOBOJAMH M3 CTPOMTENbHBIX Ma-
TepHaNoB (Kupumd, 6eTOH), KpOMe TOTO, HX IpPH-
MEHSFOT JUTA NIPEeJOTBPAllleHHA PacnpoCTpaHeHHs
yMa Mo BO3JEYXOBOJAM.

VYcraHoBKa MATKHX BCTABOK B CHCTEMaX achu-
pauMy ¥ NHeBMOTPAHCIOPTa APEBECHBIX OTXOIO0B
HekelaTenbHa. B 3THX coy4asix BeHTHIATODPHI ac-
IMAPAUMOHHLIX ¥ THEBMOTPAHCIOPTHBIX YCTAaHO-
BOK crapsT Oe3 BuOGpoocHoBaHmit. [Ing ymeHb-
HICHAS MIyMa BEHTHJIATOPLI PEKOMEHIYETCS BBI-
HOCHTH 32 Npeaenbl pabouux noMeLeH .

Ilpu 3abope Bo3dyxa BEHTHIATOPOM HEMNO-
CpencTBEeHHO U3 paboyero MOMEILEHHA HIIH OTCeKa
6eToOHHOM WM KHPNHUYHOH KaMephl Ha BCACHIBAMO-
1eM OTBEPCTMH BEHTHIATOpPA YCTAHABIMBAIOT
NpPeIOXPAHUTEILHYIO pelleTky (puc. 11.3).

Ilpu TpaHCIOPTHPOBAHHM BO3JyXa C TOBBI-
HMIEHHOH BIAXHOCTBIO, A TAKXKE NPH YCTAHOBKE
BEHTHJIITOPA TOCTe MOKPOH OYHCTKH BO3JyXa
B HIKHEH TOYKe BEHTHIATOpAa HEOOXOAUMO Mpes-
yCMaTpHBaTh yCTPOMCTBA ApeHaka ¢ yCcTaHOBKOI
cudona d = 25 MM.

b. YcTaHOBKH NPHTOYHOH BeHTHIALHA

IlpuTOYHBIE YCTAHOBKH MOTYT BBITOJHATHCH
IO Pa3’TMYHBIM TEXHOJIOTHYECKMM H KOHCTPYKTHB-
HBIM CXeMaM ¢ OYUCTKOW M Oe3 OYHCTKH BO3Iyxa
OT NbLTH.

Kak npasuio, cieayeT NPUMEHATh THIOBBLIE
NPUTOYHLIE KAMEphl, COOHpaeMbie M3 OTAEILHBIX
CCKILH]‘:I. H3roTOBJAEMBIX HA 3aBOgax MJIHM B LEHT-
pPalbHBIX 3arOTOBHMTEIbHBIX Mactepckux (L13M)
no TtunosoMy npoekty ITIM Canrexnmpoekt
5.904-12.

IIpuMep KOMIIOHOBKHM HETHNOBON IPHTOYHOM
KaMepel HpuBeleH Ha pHc. 11.3.

Bo3ayxosaGop. Bo3ayxo3abopHble oTBEpCTHA
A8 NPEeJOXpPAHEHUS OT MONadaHHs B YCTAHOBKH
AOXKISA W CHera 3axpmsa}o1' HENOABHXHBIMH Xa-
MHO3UHHBIMHM [ITAMIIOBAHHBIMH METALTHYECKHMH
pemetkamu. Ilocne pemeTok ycTaHaBIHBAIOT
yTeNJIeHHBIE MHOTOCTBOpPYAThIE KJallaHel C PyY-
HBIM M MEXaHMYECKHM IIPHBONOM (nocnemHuii
OMoKMpYeTcA € TMyCKOBBIMH ITPHCTIOCODIEHASMH
BEHTH/IATOpA). A8 NpefoXpaHEHHA CTBOPOK OT
CMEP3aHuA MCNONB3YHT KIanaHbl ¢ 3JIEKTPONIOA0-
TPeBOM.

Knanasel ¢ nomorpeBoM NPHUMEHSIOT: IpH
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aBTOMATHYeCKOM H JIHCTAHUMOHHOM YIpaBlie-
HHH KaMepoii B palfoHax ¢ pacyeTHOH TemIepa-
Typoii ke — 10°C; npu obcnyKHBaHHM Kame-
PO, pacloJIOKECHHOW B BEpPXHEH YacTH 3/1aHHA
BIIAXKHBIX MTOMELICHHH; NpH HepekIIOYeHHH KaMe-
pbl B Hepabouyee Bpems Ha peudpkyisauuioo. Ha-
YHHATL ToZorpeB ciaeayer 3a 10-20 mun 10 oT1-
KpLITHS KJalaHa M 3aKaHYHBaTh ¢ IYCKOM BeH-
THJIANHOHHOW CHCTEMBI.

JonyckaeTca oObeanHATH OQHOW BO3/YyX03a-
OopHOM 1aXTOi BEHTHISUMOHHBIC CHCTEMBbI, 00-
CyXKHBAIOIME O/THOXaPaKTEeDHBIE IOMEIIEHMA.
Henp3s o6beauHATh cucTemsbl, o0CIyXuBalolime
B3PHIBOONACHLIC NOMELIEHHS, a Takke IoMeLle-
HUS, HMEIOUIHE Ta30-, MBIJIEBLIIC/ICHAS H BbIIeJIe-
HHs © pe3kumu 3anaxamu. IIpu obmieit Bo3ayxo-
3a00pHO# maxTe 4189 KaX 0¥ CHCTeMBI ycTaHaB-
TABAIOT OT/ICTLHBIH YTENNCHHBIH KIalaH.

CKOpOCTE BO3ayXa B XMBOM CCUEHHHU BO3MY-
X03a00pHBIX DPEIIETOK H YTEILIEHHBIX KIallaHOB
IpH pacfoJlokKeHUH IPOTHB HAX MACISHBIX CaMo-
OMHINAFOMIMXCA GUILTPOB NPHHMMAIOT He Oonee
4 M/c, npr oTcyTcTBEHM (HIBTPOB-d0 6 M/c.
CKOpoCTh BO3JyXa B BO31yX03a0OpHBIX IAXTAaX
AOJIKHA COCTABIATEH 4—6 M/C.

@nibTpauns mpuTouHOre Bozjayxa. [lpurou-
HBIH BO3JyX OMMIIAIOT B COOTBETCTBHH C yKa3a-
HHSAMW, TIPUBEJEHHBEIMH B TUL 4.

Camoouniuaroiecs GQUILTPEL CIEIYET ycTa-
HABJIHBATL Tak, 4ToOBI BO3ayX, Haberas Ha Ion-
HUMAOIIMECA MITOPKH, BHIXOAHI CO CTOPOHBI
onyckalommxcsa wropok. O6cnyxkuBanne QUIBLT-
poB (NpOMBIBKA, CMEHa Macla) NOJKHO TpOM3-
BOJHTBHCH CO CTOPOHBI BXO/[a HEOYHIIEHHOTO BO3-
AyXa, T.e. C 3arpA3HCHHON CTOPOHBI KaMephl.

DUNLTPH A8 BTOPDHYHOH TOHKOH OYHCTKM
Bo3ayxa (nampumep, JIAUK, snextpoduibTper
M Jp.) yCTaHABAMBAIOT 1OCJe HarpeBaTteseil Bo3-
JyXa, a MPH OYeHb BLICOKMX TpeGOBaHMAX K 4HC-
TOTe BO3AyXa—HM TMOCJIC BEHTHIAATOPOB.

B npuTOYHBIX Kamepax, o000OpyZOBaHHBIX
AYEHKOBBIMH (PHIILTpaMH, ClleAyeT NpeaycMaTpH-
BaTh Bauku j1/id NPOMBIBKH (GUILTPOB B COTOBOM
pacTBOpe H /18 NOKPLITHA MX MacioM. [lna npo-
MbIBKH (HILTPOB HeoOXOOHMBI ropsyas BoJa H
Tpan 1A CNycka 3arps3HEHHBIX BOA.

Hpu OGonbmioM YHcHEe CAMOOYHMIIAFOUIHXCSH
GUILTPOB 1eNleco00pa3HO YCTPaHBaTh MEHTPANH-
30BAHHYIO YCTaHOBKY [JIf CMCHBI M OYHCTKH
Macia.

Vcranoska kanopudepos. [lng mHarpepa Bo3-
Oyxa, K4aK IPaBWIO, NMPHMEHAIOT OMMeTalHyec-

KHe H cTalbHbIE ITACTHHYAThIE KaJlopidepsl, 060-
rpesaeMbie MapoM MM BOJOI.

Ilpu TemroHoCHTENNe BOAE A8 HEPBOHAYAIb-
HOTO PEryJIHpOBaHHA MOTYT ycTaHaBIHBaThCA 06-
BOJIHBIE KITanaHel ¢ Py4YHeIM ympabiexuem. Ilpu
onpeneseHHH pasmepa 0OBOIHOrO KJanaHa HCXO-
OST M3 YCJAOBHS: NOTEPS AaBJIeHHA B KIanaHe NpH
nponycke Yepe3 HEro BCEro BO3JAyXa AOJIKHA pas-
HATbCA 1I0TEpe AaBIeHHs B kalopHdepax.-

Ilpu TemsIOHOCHTENEC Nape AJMA pEeryjaMpoBa-
HHSA TEMIMEPAaTyphl BO3yXa HEOOXOIUMO YCTAaHAB-
JHBATL Tieped KanopudepamM cABOEHHbIE Kiama-
HBl (peryiupyembleé aBTOMATHYECKH WIM Bpy4-
HYI0), KOTOpbiC NDH OTKpbIBaHMH 00BOZa TpH-
KPHIBAIOT NMPOXOA BO3AyXa Yepes xajopudep.

Ipu TemnoHocHTeNE BoAe A8 Ipeaynpexe-
HHUA 3aMEP3aHUs BOIB! B KaJOPH(BEPAX, HATPEBAIO-
WMX BO3OyX ¢ TemmepaTypod —3°C u HuXe,
crenyer:

CKOPOCTH BO/Ib B TpyOKax Kalopudepos npu-
HUMaTh He menee 0,12 M/c npu pacdeTHOH TeM-
nepaType HApYXKHOIO BO3OQyXa IO TNapameTpam
B u npu 0°C;

Kanopupepsl ¢ BepTHKAJIBHBIMH TpyOkamu
YCTAHABJIMBATh CTPOrO BEPTHKAJLHO, a C FOPU30H-
TAJIbHBIMH —CTPOTO TOPH3OHTANBHO BO u30exa-
HHE CKOIUTCHMS B HHMX BO3IYXa;

KadopHudepsl COEAMHATE IO TNPAMOTOYHO-
NepeKpecTHON cXeMe: HOJaBaTh TENJIOHOCHTEND
B nepewiil psa kalopudepoB mno Xxoay BO3AYyxa
M YJQJSITh W3 MNOCIECAHETO Psjia, XOTA 3TO B KaKoii-
TO Mepe yXydUlaeT TemIooTAa4y Kanopudepos;

TennoBoi 10TOK BhIOpaHHOTO Kanopudepa
NPHHUMATh HE NPEBBILIAONIAM pacucTHEIH Gomee
eM Ha 10%;

BO BCEX BEPXHUX TOYKax OOBA3KH kanopHde-
poB (IpH TENTOHOCHTENE BOMAE) CTABUTH BO3JYyXO-
cOOpHHKH, a He BO3AYMIHBIC KPaHbI;

ABTOMATHYECKYIO 3alUUTY OCYIIECTBIATH CO-
TJIACHO YKAa3aHHSM, NPHBEICHHEIM B KH. 2.

TMpu TennonocuTene nape XA Npeaynpexie-
HHA 3aMeEp3aHlA KOHJAEHCaTa B Kamopudepax, Ha-
TPeBaIOILHX BO3AYX ¢ TemuepaTtypoil — 3°C u Hu-
xe, TemrIoBod moTtok BuibpaHHoro kanopudbepa
YCTaHABIIHBAThL HE TNPEBLIIIAIONAM PACYETHRIH
fonee yem Ha 10% H npenycMaTpHBaTh:

YCTAHOBKY KOHAEHCAaTOOTBOAYHKOB He MeHee
4em Ha 300 MM Huke maTpybxoB kanopHdepos, U3
KOTOPBIX CTEKAaeT KOHIEHCAT;

yJajleHHe KOHJeHcaTa OT KOHJIEHCATOOTBOI-
YUKOB CAMOTEKOM 70 cOOpHbLIX 0akoB;

ABTOMATHYECKOE IIpePhiBAHHE BAKYYMa BHYT-
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pH kamopudepoB, BO3HHKAIOLlEE B pe3ynbTaTe
ApOCCENMPOBAHUS MOJA4YM Napa M ero KOHJEHca-
LHH NpH TemnepaTypax nuxe 100°C.

B ceBepHO#H CTPOMTENBHO-KIMMATHYECKO#H 30-
HE /U8 TIpeaylpexk/eHHA 3aMEpP3aHus BOIBI B Ka-
nopudepax B ZOMOJIHEHHE K MepaM 3allThLI, YKa-
3aHHBIM B KH. 2, JONyCKaeTcs TPH COOTBETCTBYIO-
nieM oOOCHOBAHHH NPUMEHATH Kanopudeps ams
TOOOrpeBa DPEUUPKYNALUHOHHOIO BO3dyxa (pwuc.
11.4,a) win ycTpausaTh OOBOAHON BO3AYXOBOI
¢ kanopudepom (puc. 11.4,6) ans wacTuyHOro

TIONOTPeBa HAPYXKHOTO BO3jyXa Nepe] MOCTYILIE-

HHEM €0 B OCHOBHbIE KaJOPH(pEPLI CHCTEMBI.

KanopudepHsle ycTaHOBKH clicayeT IPOeKTH-
pOBATE COCTABIAA WX M3 MHHHMAIBHOTO YHCIA
xanopudepos c apMaTypoii, obecrieunparomeii pe-
TYJIHpOBaHHE NPOM3BOJHTENLHOCTH 1O Tery.

Tlpu paboTte Ha TemIoOHOCHTeNE BOAE HEOD-
XOQMMO Mpe/lycCMaTPHBAaTh BO3MOXHOCTh HC3aBH-
CHMOI'O OTKIIFOYCHHS M ONOPOXHEHHS OT/ICIBHBIX
kanopudepoB, PAOOB HIH TPYIN KanopHrbepoB (Ha
BONBUWINX YCTAHOBKAX).

B MHOTOpAMHEIX KalOpH(EPHEIX YCTAaHOBKAX,
paboTaromMx Ha mape, 3alOPHYH apMarypy pe-
KOMEHIYETCS Pa3MenaTh Tak, YTOOBI MOXKHO Obl-
JI0 BEIKIIFOYAaTh OTAETbHBIE PANBI KamopHdepos.

VeranoBka raymmrened myma, [nymmrenu
BBIOHPAIOT B 3aBHCHMOCTH OT YACTOTHOI Xapak-
TEPHCTHKH I1yMa H ero YPOBHA H yCTAHABIMBAIOT
Ha BO3YXOBOJIE MeX1y BEHTHIATOpPOM W IOMe-
ICHHAMH.

PasMellienne KOHTPOJIBHO-H3MEPHTEIBHBIX H
peryanpylommx npubopos. [ns 3amepa craTuuec-
KHX [aBIeHHil BO3/yXa IIpH HaJadke CHCTEM B OI-
PaxKkJeHUSAX KaMeEpBl CaelyeT MpeaycMaTpUBaTh
3agenky narpybkos w3 Tpy6 aMamerpom 15 Mm
¢ 3arnymkaMHd. [TaTpybkH QOJOKHBI pasMeraThes
0 M moclie KanopHpepos, (GUILTPOB M BO3AYXO-
OXJTaJATENeH.

Jns cHCTEeMaTHYecKOro KOHTpoJis 3a CTe-
TNCHBIO 3ATPA3HEHUS MCPHOIUYECKH OYHIIAEMBIX
¢UILTPOB pexOMEHAyeTCHS YCTAaHABIMBAThL CTa-
IMOHAPHBIE Y-00pa3nble MaHOMETPHI HIH MHK-
POMAHOMETPHI, COEIUHACMBIE PE3HHOBBIMU TPYO-
KaMH c KaMepo#t, 1o u nocie ¢minTpos. [lpu
PYYHOM DEryJIHPOBAHWH CHCTEMBI HA BO31YXOBO/IE
NocJie BEeHTUIIATOPA YCTAHABIIHBAIOT TEPMOMETP.

B npoekTax cHCTeM BEHTHJIAIMH H KOHOHU-
LUMOHHPOBAHUA BO3ayXa, paspabaTeiBaeMbIX B
MOSHOM YBSI3KE C TPOEKTAMH ABTOMATHYECKOTo
PETYJIMpOBAHMSA, JOJDKHBEI TpelyCMaTPHBATHCA:

peryIupymollie KIanassl Ha TpyGonpoBoaax;

a) g

H Vi

Puc. 11.4. CxeMbl DpHTOYHOH YCTAHOBKH MJIH KOHIHIHO-
Hepa, paboTaloNHX C YACTHYHOI PeUHPKYIALHEi BO3ayxa
(a) 6o ToIBKO Ha HAPYXHOM BO3ayXe (6)

1 —oBcnyxHsaeMoe nnoMeweHHe; 2 - ocHosHOM Kkasopudep; 3 - ao-
HOJHHIEAbHBIR Kanopudiep, ¢ PCUHPKYISIHOHHLIA BO3AYXOBOA,
5—ob6ponnol BO3NYXOBOA

KJIaNaHbl AJ8 aBTOMATHYECKOTO peryJIHpOBAHHS
KanopH(pepoB NpH TEIUIOHOCHTEIE Nape CleayeT
yCTaHABJIHBATL Ha Tpybomposoae, OABOAAILEM
map, a IpH TenJOHOCHTele Boje—Ha Tpybonpo-
BOjic 00paTHO#M BOJIBI, 32 MCKJIIOYEHHEM CITyvYaeB,
KOT1a MAKCHMaJTLHOE TIOJIHOE JaBJICHHE B MOJaro-
1eM Tpy6onpoBoie (MpH 3aKPhITOM KJIanaHe) Mo-
*eT MpeBbINATh JOMYCTHMOE 10 MPOYHOCTH JaB-
NeHMe BOAbI B KallopHpepax; B 3TOM cly4ae pe-
TYNHPYIOUIMH KlalaH JOMKEH YCTaHABIHBATHCH
Ha nogatomeM TpyGonpoBoje;

WITYHnepa Ha TpybonpoBoaax U BO3AyXOBOAAX
A0S YCTAHOBKH JaTYMKOB:

KJ1allaHbl (3acJIOHKH) Ha BO3AYXOBOAX;

MECTA JUTS YCTAHOBKH 1IIHTOB aBTOMATH3AHUH
co cBoGOAHBIM (poHTOM oOCTyXkHBaHHS HEpeq
HHUMH HE MeHee 1-1.5 m.

Ipr pacyete TpyOONpPOBO/IOB, IOJBOAALLKX
TEII0 K KanopudepaM NPHTOYHBIX Kamep, He-
00X0/IMMO YYHTBIBATB, 4TO JIABJICHHE B MAarucTpa-
NAX pAacXoayeTcs MeHbILE YeM B OTBETBIEHHMAX
K KaJopHdepam, a Takxe To. uTo He meHee 50%
pacnonaraeMoro JaBJIeHHS Ha KaX[OOM peryiiu-
pYeMOM OTBETBICHHH NODKHO pPACXOAOBATHLCH
B PEryJMpPYIOHIMX KJIaHaHax.

[Nonson TemonocuTens k kaaopudepam. Tpy-
GonpoBoaw, MUTaOMIHE KaJIopudepHbIe YCTAHOB-
KH NPHTOYHBIX KaMep (BOJOBOALI, NAPONPOBOILI),
KaK NIpaBHIO, He cledyeT COBMewarb ¢ Tpybo-
NpOBOMAMH: CHCTEM OTOILUIEHHS, 0DOpYyAyeMBbix
MECTHBIMHM HarpeBaTebHBIMA NPHOOPaMH; BOAO-
U naponojorpesaTencit CHCTEM Tropsa4ero BoxO-
CHaOWEHHA; CHCTEM NPOM3BOACTBEHHOTO Ha3Ha-
YeHUA.

B oaHy cHcTeMy peKOMeHayeTcs O0beAUHATE
KanopHdepHble yCTAHOBKHM MPHTOYHBIX Kamep, ar-
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peraThl BO3AYIIHOTO OTOILIEHMS M Kalopudeps:
BO31yIHO-TENIOBbIX 3aBeC,

MuoroxonoBsle Kanopubepsl NpH TEIIOHO-
CHTelle BOAE B 3aBHCMMOCTH OT pacrosiaraemMoro
NMABIIEHUA COEMMHAIOT MApaUIebHO M IOCHeno-
BaTenbHo (puc. 11.5,a u 6).

Ilpu TemmoHOCHTENE Iape KaJlopHudepsl co-
eaMHSIOT NapajiiensHo (puc. 11.5,6). [laa xaxnoi
NPUATOYHON Kamepbl WM TpyHnbl Kajiopudepos
(npu GonbInOM ¥HcHe KaJopHudepos) mpeaycMar-
puBacTCA OT/ACIBbHBIA KOHIEHCATOOTBOIUMK,

Jasienne B cHCTEMax, IMTAIOLIMX KAJOPH-
(bepHBIE YCTAHOBKY NApOM MM BOIOH, HE JOTKHO
NpeBRIMATEL AaBJIeHHH, oOyciloBIeHHBIX 3aBoda-
MH-TIOCTABIIHKaMH.

IpuTo4HbLIE BEHTHASNKOHEbIE KaMepsl. BenTH-
naunorHbIe Kamepsl 2ITK 10-21TK 150 npuMeHstoT
B KAYECTBE BEHTHISMUOHHEIX ¥ OTOMHTENLHO-BEH-
THIISOMOHHBIX YCTAHOBOK 0€3 DPEHMPKYIAIHH U
C peuMpkyjIfuMeii Bo3ayxa B HHX MOXeT ouH-
maThCs, HarpeBaThcsd H anuabatuyeckn obpaba-
THIBATHCA BO3AyX. B opocuTenbHO# cexuum Hc-
NOJBL3YIOT 1Hpokodakenbubie GopcyHku, co3aga-
roime HeoOxoauMoe pacuslierde BoIsl. Ilpume-
HEHHE TAKHX (OPCYHOK MO3BOJAET OCYLIECTBJIATH
npouecckl aanabaTHyeckoil oGpaboTku Bo3dyxa
1o TpedyeMoH KOHEYHOH TeMmepaTypsl M OTHO-
cHTeNnLHOM BnaxHocTH 30-85%.

B NpPUTOYHEIX BEHTHIANMOHHEIX KaMepax Mo-
TYT MPOHCXOAMTE TAKXKe MPOLECCHl CyXOro OXIax-
JeHWs BO3AYXa, TNPU ITOM B KauyecTse MOBEPX-
HOCTHOTO BO3JIyXOOXJIAAUTeNs HCIOJb3yeTcs Ka-
nopudepHas cexuus.

Kamepsi B 3aBUCUMOCTH OT TEXHOJIOTHYECKHX
TpeGoBaHmit k oOpaboTke Bo3gyxa MoryT OBITH
BBINIOJIHEHBI JHOO € IOJMHBEIM HAbOpOM CEKIIHiA,
mmGo Ge3 opocuTenbHOM cexumu. Kamepsr MoryT

4

Prc 115 Cxembi moaBoaoK TeNIOHOCHTENA K KaJIOpH-
depam

a W 6- napajinensHOe W TOC/EN0BaTENBHOE (COOTRETCTBEHHO) COoe-

JHHEHHE MHOTOXO0QO0BBIX Kﬂ,.l’[opnd}cp(}'ﬂ NpH TENJIOROCHTENE BOMOE,

6 - coeIAHERME Kanopudepon nps TennonocHTene Nape, / - ropavas

sopa, 2-ofparnas sona, 3 - xanopudepb, 4 -3anopras apMartypa,

5 TpofinukH ¢ npoGkamu, 6- nap, 7-KOHOEHCAT, §— KOHOEHCATO-
OTBOMIHKH

ObITH JIEBOTO M NpaBOTO MCNOMHEHHsA. M3rotos-
JASIOT HX KaK B MOHTAXKHBIX OPraHM3auMsx, Tak
M cepHiiHo Ha 3aBoge. TpaHCHOPTHPYIOT KaMephl
B COOPAHHOM BHIE, CEKIIHOHHO WIM OTAETbHbLIMH
y371aMM M MaHETAMH.

B. YcTraHoBKH BLITHXKHOH BeHTHIAUNH

VY CTaHOBKM BBITSKHONH MeXaHHYECKOH BEHTH-
JAUHHE IPHMEHSIOT ABYX THNOB: €3 OYHCTKH BHI-
6pacbiBacMOT0 BO3dyXa H C OYMCTKOH BO3ayXa
nepex ero BeIGpocoM B atMoctepy. K mepsbiM
OTHOCATCA YCTAHOBKM 001meoOMeHHONH BeHTHIS-
MM, JALIL B HEKOTOPEHIX Cilyvadx oOcTykuBaro-
LIHE MECTHBIE OTCOCHI; KO BTOPBIM - YCTaHOBKH,
06CTYKHBAIOLIME MECTHBIE OTCOCH IPH DOJBIOM
COAEPMAHHH BPEAHLIX BEUIECTB, H BCE YCTAHOBKH
CUCTEM ACHHPANMH H [HEBMOTPAHCIOPTA.

Ecnu no xapaktepy MpPOH3BOACTBA HIH IO
yCIOBHAM 0€30IIacCHOCTH TPy/Aa NepephbiB B paboTe
BBITSKHBIX BEHTHISIMOHHBIX YCTAHOBOK HedOIYC-
THM, TO I GecnpepsIBHOTO MOANEPXKAHHA Tpe-
OyeMbIX yCIOBMHl BO3/yIIHOH Cpeabl QOKHBI
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NPEIYCMATPHBATLCA DPE3EPBHBIE YCTAHOBKH HIH
obecrnieunBaThCd BO3MOXKHOCTE BPEMEHHOIO WC-
HONIL3OBAHHA CHCTEM BEHTHMIALMH APYTHX Mome-
menuil. Ecau gonycTdMel mepepeiBbI B padoTe,
JOCTATOYHBIC 1A 3aMEHbI BBILLIEAIIErO U3 CTpOA
oGopynoBaHMA, TO CNEAYeT MCNOIL30BaTh 3amac-
Hoe obopynoBaHMe, XpaHAEECHd Ha cKiale.

Ilpn HeOGXOAMMOCTH TIIYINEHHS a3po/IMHa-
MHYECKOr0 IyMa, CO3JJaBa€MOr0 BEHTHIATOPOM,
TIYHIMTEIH YCTAaHABIMBAIOT HA BO3AYXDBOJIE MEXK-
J1y BEHTUJIATOPOM M MOMEIICHAAMH.

VceranoBka nbiieynoBureled. Bee memieyio-
BHTEIM [T OYMCTKM BO37yXa Iepen BeIOpocoM
ero B atMocepy, Kak NpaBuio, cleayeT YCTaHaB-
JHBATHL 10 BEHTHJISTOPA, YTO NPEJOXPAHAECT BEH-
THIIATOPBI OT TIPEXIEBPEMEHHOr0 H3Hoca. Mckmo-
YeHHE COCTABIAIOT IMKIOHBI ANA YT4BIMBAaHHUS
JpeBecHBIX OTXOJ0B B CHCTEMax IHEBMOTpaHC-
nopra, KOTOpwie OOBIMHO YCTaHABIMBAOT (BHE
30aHUA) 1OCE BEHTUIIATOPA.

PykaBubie (UABTPH YCTAHABIMBAIOT KaK A0
BCHTHJIATOPA, TAK M JIOC]IE HErO B 3aBUCHMOCTH OT
KOHCTPYKUMH (PUIBTPA.

INblneylOBHTENM TNPH  MOKPBIX  Crocobax
OYMCTKH BO3[yXa MOHTHPYIOT B OTAILIMBAEMBIX
HNOMELIEHHX (KPOME KOXHBIX paiiOHOB), NpH cy-
XHX crocobax —CHApYXH 3aHHA MIM B HeoTal-
JIMBAEMBIX MOMEUIEHHSAX.

Ipu ouncrke Bo3ayxa, COEPXKAIIEro OQHO-
BPEMEHHO TBUTL M BJAry BO3AYXOBOA JIOMKEH
OBITE KOPOTKMM U1 yA0OCTBA OYMCTKH OT Ha-
munatomiedl mbutH. s 3TOTO  MBLTEYJIOBHTEND
YCTAHABIMBAIOT HEIOCPENICTBEHHO OKOJO MecTa
oTcoca, COeHHAA €ro ¢ OTCACRIBAIOIIMM KOXYXOM
HpAMBIM Y4aCTKOM BO3/1yXOBOJA.

MNruteynosurenu HeobxomMmo obopynosath
repMeTHYECKHMH OyHKepamu c IUTFO30BBIMM 3a-
TBOPAMH, HE NONYCKAIOUMMHU TIOACOCA MM BbI-
Opoca BO3IyXa 4Yepe3 pasTpy30YHBIC OTBEpCTHA
TIpH ONOPOXHEHHH HBLIEYIOBHTENCH.

VcnoByua YCTAHOBKH LMKJIOHOB 1S YJIaBiu-
BAHUA IPEBECHBIX OTXOAOB NpHBedcHBI B T 9,
a MpLTeYI0BHTENEH 1715 B3PKIBOONACHEIX IBINICH — B
KH. 2.

Vaanenne nulam w3 nbuieygosnteded. Ilpu
MOKPOM croco0e OYMCTKH BO3yXa YJIOBJICHHAA
neifIb B BUOE HIlaMa 1o Tpybam Hampasisercs
B OTCTOHHHKH, OTKYJa TPAHCIOPTHpYyeTCd B OT-
sa1. IIpH cyxoM crocobe OYMCTKH U1 YIAJICHUSA
NBUTA CAEAyeT HCIONb30BATH TPAHCIIOPTEPHI HIIM
JIPYTHE YCTPOHCTBA, HANpaBnfs HONy4YeHHLIE OT-
XO/bl zi.rm panbHeluel odpaboTku WIM B OTBaJl.

Ilpy HeBOIMOXHOCTH MCHOJIL3OBAHHS TEXHO-
JIOTHYECKMX CPEACTB YJIOBIICHHAS IBLLUTL TMEPHO M-
YecKH YyAanfdeTcs TpaHCHOpTepaMH, THApPO- H
MHEBMOTPAHCTIOPTOM, aBTOMAIIMHAME, 3IEKTpO-
KapaMu. B 3ToM cilydae NBLTICOTASTHTENH QOTACHBI
ofopyioBaThed NbllecOopHHKaMu (DyHKepamu).
Tlpu ynatdeHwn NBELTH aBTOMAUIMHAMH HITH 3JIGKT-
pokapamu nox OyHkepamH nosikeH ObITh oGecne-
ueH CBOOOMHBIN MOIbE3] TPAHCIOPTHRIX CPEACTB.

YerpoiicTeo BeiOpocos Bozayxa. Han Bribpoc-
HBIMH IUaXTaMH LIS NpeJOXPaHeHHs OT Hollaja-
HMA B HHX 0%/ M CHETA YCTAHABIHBAIOT 30HTHI.
30HTBI He CllelyeT CTAaBHTh NPH KPYTJIOCYTOYHOI
paboTe BBITSXHOH CHCTEMBI M MOKDPOif OYHCTKe
0oTCcackiBa€MoOTo BO31yXa, a Takxe MpH TNpHMe-
HeHHM «(hakeTbHBIX» BHIOPOCOB.

Ilpn GonbliOM YUCe BHITAKHBIX CHCTEM BEI-
6poCHBIE IUAXTHI OTAENbHBIX CHCTEM MOXKHO 00B-
€OHHATHL B O0UIYIO IIAXTY.

CucTeMBI ¢ MECTHBIMH OTCOCAMM, OOCIYXH-
BaIOIIME B3PLIBOOMACHBIE MOMEIICHHA, COAEpkKa-
IUME BPEAHLIE XMMMYECKHe BEIllecTBA M Ppe3KHe
3alaxu, He clenyeT o0BEOMHATH 0Omed miaxTo
C APYTMMH BBITSDKHBIMH CHCTCMAaMH.

11.3. OBOPYJIOBAHUE
MEXAHMYECKON BEHTWISILIMU

A. BenTnastops

ITo npurmMny paGoThl Pa3sTHYalOT BEHTUNSA-
TOpHI paauaibHbie (EHTPOOECKHDBIE) H OCeBple,

B 3aBHCHMOCTH OT pa3HOCTH NOJHBIX [aB-
TIeHHH, CO3QaBaeMBIX NDH MEpeMemeHHH BO3yXa
(IpM ILTOTHOCTH BO3AyXa HAa BXOJAE B BEHTHIISATOD
1,2 xr/M%), panMa’gbHble BEHTHJIATOPHI | AEJAT
Ha CleayloiiHe TPYNNbl: HU3KOTO JaBJIEHHS —
no 1000 IMa; cpeamero nasnewus—ot 1000 mo
3000 IMa; Beicokoro masneHus—oT 3000 mo
12000 Ia.

PanuansHble BEHTHISTOPBI OZHOCTOPOHHETO
H IBYCTOPOHHEr0 BCACHIBAHHS NIPABOTO BPAICHHA
HMEIOT KoJleco, Bpallaomeecs (eclIi cMOTpPeTh Ha
BEHTHJISTOP CO CTOPOHBI BCACKLIBAHMA) MO YaCOBOI
CTpesike, a JIeBOTO —K0JIECO, BPAIAOUIEECS Npo-
THB 44aCOBO# CTpEJKH,

IMonoxeHus KOXKyX0B PaaHalibHBIX BEHTHIIS-
TOpOB OlpeneffloTCd YTJIOM NOBOPOTAa Kopmyca
OTHOCHTENIBHO HCXOOHBIX IOJIOKeHHil. Yrisl oT-
CYMTBHIBAIOTCA O HATIPABJICHMIO BpauleHHs pabo-
vero koneca (puc. 11.6).

BeHTHIATOPBI, KaK NPaBHIO, NPHBOAAT B
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aeificTBHE NEKTPOABHIATEIAMM, C KOTOPBIMH OHH
COEMHSIOTCA OQHMM H3 CIEAYIOIHX crocoboB:

HeToCPeACTBEHHO HAa OJHOM Baly HIH Yepe3
MACTHUHYIO My(DTY;

KJIMHOpPEMEHHOM mnepefayedl ¢ NOCTOSHHBIM
nepeaaTOYHBIM OTHOIIEHHEM;

peryiupyemoit  OeccTyneHuyaToil Tnepenaveit
Yepe3 IMADABIHYECKHE M HHAYKTOPHbIE MY(hThHI
CKOJIbKEHHA.

CxeMbl HCHOJIHEHHH pagMalIbHBIX M OCEBBIX
BEeHTHIATOPOB NpHBeaeHs! B Tabm. 11.2.

B 3aBHCHMOCTH OT COCTaBa TepeMeraeMoi
cpenbl BEHTHJIATOPbI H3rOTOBIIAIOT:

OOBIMHOTO HCMOTHEHWS ~ A7IA  TIEpEMEICHM
HEarPECCHBHBIX CPEA C TEMIEPATYpPOil HE BbIile
80°C, He coAepXaUIMX JTHIKHX BEILECTB, NPH CO-
AEPKAHMM IILUIH H APYTMX TBEPABIX MPHMeEceH He
Gostee 100 Mr/M*, 0718 BEHTUIATOPOB ABYCTOPOH-
HETO BCAchIBAHMS C PAaclOJIOXKEHHEM DEMEHHOMH
nepefadd B HepeMelnaeMoll cpede TemIepaTypa
nepemMeniacMoil cpeasl He JOJKHA NPEBHIIATEH
60°C;

KOPPO3HOHHO CTOMKHE,

B3pHIBOOE30NACHOTO HCTIOTHEHHS;

TbIZIEBBIE — I TIEPEMELIEHHA BO3yXd C co-
nepxanueM Tsind Gosee 100 mr/m.

BeHTHNATOPH KOPPO3HOHHO CTOHKHE; H3rO-
TOBJSAIOT M3 TMTAHA, HEPXaBEIOILEH CTalH, amo-
MHHHA (IS HEKOTOPBIX Cped) M MOJHUMEpHBIX
MaTepHaNiop (BHHMILTIACT, MOJHIPONHIEH). B oT-
JIC/ILHBIX CIIy4asx MOXHO NPUMEHATh BEHTHIATO-

Mp.135° 735°

\@ A270°
Mg

J
©

/1180°

@@

Puc. 11.6. Pacnonoxkenue KOpnycoB paanajibHbIX BEHTH-
JAATOPOB Hpaporo (a) u Aesoro (4) BpalieHHS

DB, BBITIOJIHAEMBIEC H3 YIIEPOIUCTON CcTalM ¢ aH-
THKOPPO3IMOHHBIMH HOKPBITHAMH.

BeHTHIATOPB!I B3PHBO6E30MACHOTO HCIOIHE-
HUA H3TOTOBIAKOT B COOTBETCTBHM C TEXHHYECKH-
MH yCJ’[OBHS{MH.

Jinst nepeMelicHUsl CMeceid, B3pbIBAROLLIMXCA
OT y[aapa, BEHTHASATOPHI TPHMEHATh HENb3A.
B 3TOM ciyyaé MCMOAB3YIOT IKEKTOPHI (CM.
rn. 10).

JlnA cHcTeM NHEBMOTPAHCNOPTA APEBECHBIX
OTXO/IOB YCTAHABIIMBAKOT NBIJICBLIE BEHTHIATOPLI
Cpe/lHETO M BRICOKOTO OaBlEHHS (HANpHUMep,
B-11116-45 n ap.).

B dcClIMpanMOHHBLIX CHCTEMAX MOI'YT HCHOIL-
30BaTBCH Kak ILIECTHJIONACTHBIE, TaK M MHOro-
JIOMACTHBbIE BEHTHIATOPHI CPEHETO MIIH BBICOKOTO
NIaBIIEHUA, YCTAHABIMBAEMBIC [0 W TIOCNE TMblle-
YITOBHMTENS.

Jns ymanenus Bo3ayXa M3 BepXHel 30HH
NOMEIIEeHHA YCTAHABIMBAIOT KPBIIMIHLIE OCEBHIE H
pagnanbueie BeHTHasTOPHL. IlpH TpancmopTHpo-
BAHMHM JIMIIKOH, BOJIOKHHCTOH W LIEMEHTHPYIOLEH-
CA MBLTA KPBIIHBIE BEHTHIATOPBI MPUMEHATE 3a-
npemaerca. [lpm noBeleHHBIX  TpeGoBaHHAX
K OecIIyMHOCTH clIelyeT OTAAaBaTh IpeaNoYTeHHE
paaMaJbHBIM KPBIIHBIM BEHTHIATOPAM.

OceBble KpBINHBIE BEHTHIATOPBI, KaK IIpa-



113 Ob6opydosariue wtexanuueckou GenmuaTyun 247

TABJIHIA 112 CXEMbI UCITOAHEHWA PAAUAJIBHBIX U OCEBBIX BEHTUJIATOPOB

PannanbHble OceBbie Pannanbasie Ocesbie
Hcnonuenue 1 Ucnosxenue 1 u la HUcnonuenue 4 Hcnonaenue 4
4
=]
L} 1
S —— |
Hcnonnenue 2 Ucnonnenne 2 u 2a WUcnonvenue 5 Ucnonsenne 5
- _ Ie
@ @ et 1
Wcnonuenue 3 Hcnonuenue 3 WUcnonuenne 6 Wcnoneenue 6

Hcnonxenne 7

BH/IO TPHMEHAKOT [NA yOAJICHHA BO3AYXa C TeM-
neparypoit o 40°C npu o6u1e0OMEHHON BHITHXK-
HOHl BEHTHJISLWMH, @ TaKKe IPH HeoOXO/HMOCTH
HaMpaBHTb YAANACMBIH BO3/AYyX COCPEAOTOYCHHOMH
cTpyeil BBEpPX

PagHalbHble KPHIIHBIE BEHTHJIATOPH! (CTaNb-
HBIE) MOT'YT IIPHMEHATHCA JJIS YCTAHOBOK C CETBEO
BO3JIyXOBOIOB (B TOM 4HCIE AN MHOTO3TaXHBIX
ananni) HMx Takke MOXHO ycTAaHaBIMBATh /A
yhajieHHd Bo3JyXa ¢ TemMIeparypoil e Oonee
50°C oT MecTHBIX YKPBITHH (KOoTaa He TpeDyeTca
OYMCTKA ero mepen BeiGpocom B aTMochepy)

Koppo3uoHHO cTOWKHE KpBILIHBIE BEHTHIISA-
Toph! U3 TUTaHa THna BKPT npennassavenw ans
yAaTeHHs HEB3PBIBOOTIACHBIX  Ta30BO3QYIUHBIX
cMecell ¢ arpecCMBHbBIMM MPHMECAMM, BBI3BIBAIO-
UMK YCKOPEHHYIO KOPPO3HMIO BEHTHISTOPOB H3
yriepoaucToil u HepkaBetoulel craneft Ouu mo-
TYT DPHMEHATbCA KaK /115 001e00MeHHOM BHITSX-
HOM BCHTMIISLMH TIOMEIUEHHH, Tak M I CHCTEM
MECTHBIX OTCOCOB, THAPABIIHYECKOE CONpPOTHBIE-
HHE KOTOPBIX HaXOZHTCA B Ilpeaenax Hamopa,
CO31aBaeMOT0 BEHTHIATOPOM

BeHTHSATOPLI M3 THTAHA MOMXKHO HCIOJb30-
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BaTh B CPEJax, B KOTOPHIX IIPOMCXOJIAT IMaCCHBa-
IWAS NOBEPXHOCTH THTaHa B pe3yibTaTe obpaso-
BAHHMA OKHCIIOB, THAPHAOB M CYIb(HOOKHCHBIX CO-
eIMHEHHI THTaHa. PeKOoMEHIyeTCA IPHMEHATH pa-
AMANBHBIC BEHTHIATOPHI M3 THTaHa B Ta30BO3-
OYIIHBIX Cpefax, CONEepXalIMx: BJIAXKHBIA XI0p
(koymyecTBo Baard Gonee 0,005%); mapel pacrBo-
POB XJIOpHIOB M 1Ue04el; apbl a30THOH KHC/IO-
THI; OKHCH a30Ta (BJaxHY0); napel 0—20%-# co-
JMSHOW KHCIOTHEI TIpH TemmepaType ao 60°C (B
ciydae obpa3oBaHHs KOHAEHCATA COJNAHON KHCITO-
THI €r0 KOHIEHTPAIMA He JOJIKHA TpeBpnuaTh 5%
npu Temnepatype He Bbie 30°C); mapwr 20-
H 95%-# cepHO# KMCIOTEI IPU TeMIEPaType COOT-
BeTCTBeHHO He Bhire 60 u 20°C (s cmywae 00-
pa3oBaHuA KOHIEHCATA CEPHOIl KHCIOTHI €ro KOH-
LHEHTPauUs He NOKHA npeBniiaTk 5% IMpH Tem-
nepaTtype o 30 °C); cepHMCTBII aHTHApHA (BJIax-
HBI) 6e3 mpuMecH NapoB CEpHON KUCIOTHI NMPH
TeMmnepaType ue Belne 20°C; mapel MemaHxa
(H,S0, + HNO,); napsl napcko#t BoIku, ruapo-
KCHJI HATPUA, NAapbl OPraHWYECKMX KHCIOT (MO-
noyHo#, nyOHIBHOM, BUHHOI); mapsl docdoproi
KHMCIIOTHI (B cyyae 0Gpa3oBaHHA KOHAEHCATA €ro
KOHILEHTpAaUMs He TOKHa npeBbnuatek 30% npu
Temuepatype ao 30°C).

 TuTaHOBLIE BEHTWIATOPBI HEMb3sA MPHUMEHATD
B TAa30BO3IOYIUHEIX CPENdx, CONEPMKAIHX TNaphbl
(ropucToBOZOPOAHOR M ITABMKOBOH KHCIOT,
dropa M Opoma, a Takke razoo0pa3Hble cyxue
XJ0p M #oa.

TIpOH3BOAMTENLHOCTh BEHTHIATOPOB ClIEAY-
€T ONpedeNnATh C YYeTOM MOTEPh WIH IOACOCOB
BO3/lyXa B_ BO3IYXOBOJAX, BBOIA IONpPaBOYHbIE
ko>(pUnEEHTEI HA pacyeTHOE KOJMYEeCTBO BO3-
nyxa: LS CTaNbHBIX, MIACTMAcCCOBEIX H acbecTo-
HeMeHTHBIX (M3 Tpy0) BO3IYXOBOMOB /TMHOMN 10
50 m—1,1; nas ocramsusix—1,15. Kpome Toro,
KOJTHYECTBO MOMCACHIBAEMOrO BO3yXa B MELIEYJIO-
BHTEIAX (HalpHUMEp, B pykaBHEIX (puiabTpax PB)
cleayeT NPHHMMATH MO 3aBOJCKHM XapaKTepHc-
TUKaM.

BenTunatopsl cieayer noaGMpaTh MO CBOA-
HOMY TPADUKY HIM MHAMBUAYaTbHBIM XapakTe-
pHCTHKaM (cM. KH. 2), pa3paGoTaHHBIM C yYeTOM
ONTUMAJILHBIX TEXHHKO-DKOHOMMYECKHX IOKa3a-
Tesei.

BeRTHJIATOPEI BHIOHPAIOTCA B CIHETYIOLIEM
HOPAJKE: TMO 3aJaHHBIM 3HAYEHMSM 1IPOM3BOIH-
TENBHOCTH M O2BJIEHHS HA CBOAHOM Tpaduke Ha-
XOMAT TOYKY mepecedenun koopausat L— p,. Ec-
JIM JTa TOYKa pacroliaraeTcd Mexay «pabouumu

XapakTEPUCTHKAMM», TO €€ CHOCHT 10 BEPTHKATH
Ha Jexalllylo HHxe «pabouyto XapakTepHUCTHKY»
H TIEPECYHTHIBAKOT CHCTEMY Ha HOBOE JABJICHHE,
COOTBETCTBYIOLIEE TNOJyYeHHOH pabowueli ToUKe,
MJIM Ke MOBBIINAIOT €€ [0 PacnoIOXEHHOH Bbille
«paboyeil xapakTepucTuku». Ioab3ysch MHAHBH-
IyalnbHBIMH XapaKTepHCTHKAMH, MO 3aJaHHBIM L
H p, HAXOAAT 4ACTOTY BpameHus paboyero Koseca
BeHTH/ATOpPa h, MuH ', ero KIIJ n, a takske
onpeacasioT noTpedaseMyr0 MOIIHOCTD.

XapakTepUCTHKM AaHLI B Npedenax AOoNyCTH-
MBIX YaCTOT BpaieHus paGouHMX KOJEC BEHTHIIA-
TOPOB M3 YCJIOBHif MX HPOYHOCTH, NMOITOMY NpPH-
MEHEHHE BEHTWIATOPOB ¢ Gonbiuelt yacToToit Bpa-
meHMs HE gonyckaercs. YacToTy BpalneHMs pa-
60YMX KOJIEC BEHTWIATOPOB OrPAHHYMBAIOT YCIIO-
BHAMHM GeciyMHOCTH.

Ilpu omnpeaeneHuu pasmepa (HOMEpa) BeH-
THIATOpPA CACAYET CTPEMHTHCA K TOMY, HTOOM
3aJaHHBIM 3HAYeHMsSM L H p, COOTBETCTBOBAIO
makcumansHoe 3Havenue KITJ, wo ue umxke 09
MaKCUMallbHOTO.

XapaKTepPHCTHKA BEHTHJIATOPOB COCTaBIICHH
JUIS CTaHOapTHBIX YCIOBMHM, T.e. Ana 4HCTOrO
Bo3ayxa npu f = 20°C, ¢ = 50%, p = 1,2 kr/m?,
ps = 0,101 MITa. IMosTomy ans yciaoBei, oTi-
HAOWMXCA OT CTAHOAPTHBIX, MPH BLIGOpE BEHTH-
JIATOpA cleayeT NPHHUMATh TIPOU3BOIUTENLHOCTh
BCHTH/ISTOPA M YCJIOBHOE NABJIEHHE PAaBHBIMH CO-
OTBETCTBEHHO:

L=Lp,6;
273 + 1 0,101 p, (1D
P =P 03 pe b

riae L~ pacueTnslit 0ObeM BoayXa npu pabodux ycno-
BusX, M”/g; L—pacxon Boiayxa, m?/4, npuHEMaeMlii 118
noaBopa BEHTHNIATOPA; P, 45— PACYETHOE CONPOTHBIEHHE
cetn, ITa (118 cHCTeM IHEBMOTPAHCIOPTA M ACHHpAlHK
C Y4€TOM NOTEPh HA NPHMECH); P, — YCIIOBHOE [JaBJICHHE,
Ia, nprEMMaemoe and moaGopa BEHTHISTOPA; /- Tem-
nepatypa Bo3myxa mmm rasa, “C; pg- 6apoMeTpuyeckoe
JaBnenHe B MeCTe YCTAHOBKH BeHTHiasTopa, MIla; p, -
moTHOCTE rasa (f = 0°C u p, = 0,101 MTIla); p, -wior-
HOCTh BO3/YXa TPH TeX ke YCAOBHSAX.

TpebyeMyro MOIIHOCTL Ha Bany 3/1eKTPO/BH-
ratens N, xBr, onpenenstor no dopmynam:

NpH MNEPEMENICHHH YHMCTOrO BO3AyXa and
CTAHAAPTHBIX YCIOBHIM

Lpy pas

Nm——tE0 . :
3600 1020m,n,, )

NpH IepeMEIUEHHH BO3JYXa € MeXaHWYeCKHMH
NIpUMECIMH
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_ i,ZLP., pab
©3600-1020m,1,,

rae 1, - KI/I eaTunaropa B paGoueil TOuKe XapaKTepHe-
THKY; 1), — KI1/] nepesayn, npuanMaemMsiil no tabn. 11.3.

YceTaHOBOYHYHO MOIMHOCTB CKTPOBIMIaTe-
as N, kBT, naxoaar no dopmyne

N, =KN, (11.4)

rae K,—koddpHuHenT 3anaca MOLHOCTH, IPHHHMAEMbIK
mo Tabn. 11.4.

Ilpn ycTaHoBKe 3JIeKTpOABMIraTeseil B nmome-
meHnu ¢ TemmepaTtypoit 45°C  ycTaHOBOYHYHO
MOLIHOCTh 3NekTpoaBuraTens N, neobxoaumo
yBeMYuTL Ha 8%, a npu 50°C-na 15%.

Ipnvep 11.1. MogoGpaTe pagHaibHBIA BEH-
THAATOP ANA Nepemertenns L = 40000 m3/u uuc-
TOro BO3ayxa ¢ temnepaTypoil ¢ = 80 °C. Conpo-
THBJIEHHE CETH BO3IyXOBOJOB Py pas = 700 ITa. ba-
pomeTpuyeckoe aasienne pg = 0,096 MITa.

Pewenue. Tak xak TemmepaTypa Iepeme-
112eMOro BO3JyXa OT/MYaeTcs OT CTAHAAPTHOM
(r = 20°C) no dbopmyae (11.1) onpenenseM ycrnos-
HOe JaBleHHe ANif moabopa BEHTHJIATOPa
273 + 80 M — 900 Ta.

293 0,096

OTUM YCIOBUAM YAOBJIETBOPSET PAXHATLHBI
peHTHagTOp THma [I4-70 Ne 12,5, xoTophii npm
L= 40000 m>/x u p, = 900 IMa umeer KI1J, pas-

weiil 0,78 (cM. kH. 2).
B Touke nepeceyeHHs JIHHUM NaBJICHHSA H Npo-

M3BOOMTENILHOCTH [0 XAPAaKTEpHCTHKE ANA AaH-
HOFO HOMEpa BEHTHIATOpa HaXOAHM YacTOTy Bpa-
meHHs pabodero xolseca BEHTHJIATOPA.

Ilpu ycTaHOBke BeHTHIATOpPA HAa KIMHOpe-
MEeHHOIt nepesiaye TpedyeMas MOIIHOCTh 3MEKTPO-
nsurarens no dopmyne (11.2) cocrabur:

40000 - 700
" 3600 1020-0,78- 0,95

VeTaHoBoYHAS MOUIHOCTh 3MEKTPOABUTATENS
¢ y4eToM 3anaca no gopmyne (11.4) nomxuea OLITH
ue mMemee N, = 1,1-10,3 = 11,3 xBT.

INpnanmaerca  Omukaiiiunii  GonplwMi 10
MOLIHOCTH IEKTPOBHTATEND.

(11.3)

p, =700

= 10,3 xBT.

b. DnaekTpoaBHraTesn

B cyxuX MaJo3anbiIEHHBIX MOMEIICHHAX, HE
CO/IepX alliX B BO3JyX¢ ArPECCHBHBIX Ta3oB H
B3PLIBOONACHBIX BEINECTB, YCTAHABIMBAIOT 3aIlH-
[IEHHBIE BHTATENH.

TABJTHIA 11.3. 3HAYEHHWA KIT[ ITEPEOAY

[lepenasa KIIg
HenocpencreenHas Hacaaka kojeca BeH- |
THIATOpPA HA BAJ JJIEKTPOABHraTens
Coennnenne Bajla BeHTHASTOpA W 3nekT- 0,98
PONBHTATENS C IOMOUILIO My(ThI
PeMennblii npuBO ¢ KIMHOBEIMH peM- (0,95

HAMH

TABJIHULA 11.4. KO3OOULUMEHTHI 3AIIACA
MOIHOCTH

Koa¢pdunment 3anaca
NpH BCI-ITHJ}IHTOPC

MOIKEOCTE Ha BanMy
anexTpoasurarens, KBt

pagnaiabHOM OCEBOM

B momMewlieHMsIX MbUIbHBIX, BJAXHBIX H CO-
OCPXKAlIMX ATPeCCHBHBIC Ta3bl, 4 TAKXe NPH ycTa-
HOBKE HA OTKPBITOM BO3/lyXe NMPUMEHSIOT 3aKphl-
TeIE 00QyBACMBIC ABHIATCIH.

B nomeuenusx, coaepkaliMx B3pbiBOONAC-
HBIC COE/IMHEHWA, a TaKKe NpPH YCTAHOBKE 3IEKT-
PONBHTaTENCH B OHOM TOMEHMICHUH C BRITSKHEI-
MH BEHTHJIATOPAaMH, 0DCIyKHBAIOMHMH B3pBIBO-
omacHble NMPOM3BOACTBA, NPHMEHAIOT ABHIaTelH
BO B3pLIBOOE30NACHOM HCIOJHEHHH. YCIIOBHA
YCTAaHOBKH 37CKTPO/BUTATENEH BO B3pLIBOOMAC-
HBIX TIOMEINCHHAX NPUBEJEHBl B KH. 2.

Ilp KIHHOpPEMEHHBLIX mNepena4ax 3JMeKTpo-
ABUTATEIM YCTAHABIMBAIOT HA calaskax.

B. Ilepesaun

Coenunurensunie MydThi. Ilpu menocpencr-
BEHHOM COCIWHEHMH [BHraTteleil ¢ BEHTHIATOpa-
MH 10 cxemMam ucnojHenda 2 u 3 (em. Tabn. 11.2)
NPUMEHSAOT YIPYrde BTYJNOYHO-NIANBLEBbIE Myc-
Tel THH2a MYBII (MH 2096-64).

My¢Ter 3TOH KOHCTPYKUMH M3rOTOBISIOT
ABYX THNOB: HopManeHbie (Tun MH) ans nepe-
JavuM KpyTAmmMx MomeHTOB oT 128 go 15350 H-m
u obneryennsre (Tun MO) juia nepema4u KpyTs-
mux MoMeHToB oT 67 a0 7160 H-m.

Kpyrsimmii MOMEHT onpenensor mno ¢op-
MyJie

M = 5266N/n, (11.5)
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rae N-)’CTQHOBO‘!H&R MOULIHOCTE 3JJIEKTPOJABHIATENIA,

kBT, m—yacrora BpalleHHs Bajsa, MHH ', HA KOTOPOM

ycTaHasauBaerca Mydra.

Kannopemennnie nepenayn. [lpu coequHeHun
ABUTATEICH ¢ BEHTHIATOPAMH MO cXeMaM 4, 6 u 7
(cM. Tabn. 11.2) IpHMEHAIOT KIHHOPEMEHHYIO Ne-
peaady. KimHopeMeHHyio mepejiayy pacCYHThIBa-
ot mo TOCT 1284.3 -80*.

I'. Kanopudepbl

BumeTauIHYeckHe CO CINHPAJIbHO-HAKATHBIM
opeGpeHneM Xalopudepbl MOryT GHITH OJHOXO-
JIOBBIMH € BEPTHKAJIBHBIM DPACMOJOXKEHHEM TpYy-
HOK M MHOTOXO/IOBBIMH C TOPH3OHTANLHEIM. [L1ac-
THHYATBEIC KaJTOPH(EPhl M3TOTOBASIOTCA TOJBKO
MHOT'OXO/IOBBIMH C TOPH3OHTAJIbHBIM PACHOIOKe-
HUEM TpyOOK.

llpu TeruionocuTene BOAE ciemyeT NpUMe-
HATb MHOTOXOAOBBIE Kanopuepsl H HX mnocie-
IOBaTeJIbHOE COE/IMHEHHE IO TeTUIOHOCHTeo. [lo-
nyckaeTcf MapasiiebHOE COEHHEHHE MO TEITO-
HOCHTEIIO PAJOB KaJlopHU(pepOB, PAacHOIOKEHHEBIX
noceoBaTeIbHO MO XOQy BO3/yXa.

Ilpu TennoHocMTENEe mape peKoMeHyeTcs
NPHMEHATh OOHOX00BRIC kanoputepsl. [Ipu Ten-
JTOHOCHTENE mape (NeperpeToM WilH HACBIHICHHOM)
pacuer cleiyeT NMPOH3BOAUTbL Ha PA3HOCTh MEXKy
TEMIlepaTypoil HacBILICHHOIO napa’ M Cpeanei
TeMmepaTypoil Bo3gyxa. '

Pacyer miomagd HOBEPXHOCTH HArpeBa Ka-
nopudepoB CHCTEM BEHTHIANMM M KOHIUIHOHH-
pPOBaHMA BO3AyXa, COBMEILIEHHBIX C BO3QYIIHBIM
OTOIUICHMEM M 3aNpPOEKTHPOBAHHBIX IS IOAAYH
HapyXXHOTO BO3AyXa B KOJIWYECTBax, HeoGxomu-
MBIX JIJI BEHTHJIALHH B TEUEHUE XOJOTHOTO Tie-
pHOJa TOAa, CleXyeT MPOH3IBOIMTL MPHHHMAS pac-
4eTHBIE mapamMeTphl B (ina 3aaHuit ceibCckoxo-
38HCTBEHHOTO HA3HAYEHHS -TIO NapaMeTpaM A).

JelicTBaTenBHBI pacxon Tenna, MoBOIMMO-
ro K kajxopudepy, onpenenserca no cymMme pac-
XO/IOB Tell1a Ha OTOIUICHHE H BEHTHJIALMIO, COOT-
BETCTRYIOILMX pacxoay IpH pacyeTHOH Temrepa-
Type HApyXHOro BO31yXa B XOJIOJHBIH mepuon
roja mo pacyeTHHIM mapamerpam b.

Kanopugeps nepporo mnogorpesa CHCTeM
KOHJIMIMOHHPOBAHHS BO3/1yXa M MPHTOYHBIX BEH-
THAAMMOHHBIX CHCTEM C YBIIaXXHeHHeM HNPHTOYHO-
ro BO3IyXa IPH TEIJIOHOCHTENE BOAE HYKHO NpO-
BepATh Ha PEXHMBI 3KCILTYaTalHH, COOTBETCTBYIO-
HIME HapyXHOH TeMiepaType U TeMIlepaTypam
B TOYKax u3nomMa rpaduka TemmepaTyp BO/IBI

B TCIUIOBBIX CETHX, H HA TEMIEPATYPY BOIBI Ha
BBIXOJIe U3 Kaslopudepa.

Pacyer kanopubepoB NMpPOM3BOAMTCH B Cle-
ayoleM nopsake.

1. 3agaBasick MaccoBOH CKOpPOCTbIO BO3JyXa
vp,, Kr/(M?-c), onpenensmoT HeoOXOAUMYIO TIJIO-
maas (PPOHTANBLHOIO CedyeHHs, M2, kalopubepoB
1o BO3AYXY:

fi= G/(”P].)y

rae G- pacxoa HarpeBaeMoro BO3dyxa, Kr/c.

(11.6)

2. IMonb3yach TeXHHYECKMMH NaHHBIMH O Ka-
nopudepax (cM. npunoxenue II) um ucxons us
reoOxoauMoit numomanu GpOHTATBHOTO CEYeHHs
f1, NoabUpaoT HOMEpP M YHCIO YCTAHABIHBAEMBIX
napanienbHo KaJopHhepoB H HAXOAST ACHCTBH-
TeJLHYIO TIT0manb uX (GpoHTanbLHOro ceveHus f.
Yucno kanopudepoB O01KHO OBITH MHHHMAIL-
HBIM.

3. OnpenensoT AeHCTBHTENBHYIO MacCOBYIO
CKOPOCTL BO3Ayxa B Kanopudepax

op = G/f. (11.7)

IIpu TennoROCHTEJEe BOJE pacXol IpOXOons-
et Yepes Kakiwlii Kanopudep Boasi, M*/c, BbI-
YUCIAOT 1o hopmyne

0

Glnau = )
4,19 10° (tr0p — osp) 1

(11.8)

rae (0 -pacxoa TEMNIOTHI HAa HarpeBaHue BO3ayxa, Br;
Lop M lo5,—TEMIEPATYPA BOABI HA BXOJE B KaJlopHpep
H Ha BuIxoze H3 Hero, “C; n - uHC/IO KaaopH(epoB, napan-
JeNBHO BKJIXOHAEMBIX N0 TEIUIOHOCHTETIO.

Haxoaat ckopocTs BoABI, M/c, B Tpybkax
Kallopudepos

W= Gnnnbl/.f!’p >

rie f,,—KHBOE cedenne TPyGOK KanoprepoB s mpo-
xoma Boabl, M.

(11.9)

ITo mMaccoBo# CKOPOCTH Up H CKOPOCTH BOJIbI
(IpH mape TONBKO MO MaccOBOH CKOpPOCTH) IO
Tabsinnam npuiioxerus [l Haxoaar xoapduumenT
Temonepeaayu kanopudepa K, Br/(m?-°C).

4. PaccuMTHIBAIOT HEOOXOAMMYIO IUTOIIAABL
TIOBEPXHOCTHM HarpeBa, M2, KamopudepHoil ycra-
HOBKH:

. .
K{tep — (1, + 1)/21
rae f.,—CpenHss TemuepaTtypa TemioHocutend, °C; f,-
HaYanbHas TEMIEpPAaTypa HarpesaeMoro Bo3ayxa, “C;
{,—~KOHEYHAA TeMIlepaTypa Harperoro Bosdyxa, °C.

(11.10)

Cpenusa Temnepatypa TennoHocurens, “C.
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IpH TCIIOHOCHTENC BOAC
tep = (trop + Loop)/2;

IOpH HACBILEHHOM Iape J[aBjeHHeM [0
0,03 MIla

tep = 100°C;

IOpH HACBILEHHOM Tlape NABJCHHEM CBBIIHE
0,03 MIla

lep = Inapa,

TAE 1,5, TEMIEPATYPA HACBIIEHHOrO flapa, COOTBETCT-
Bymwlllasg €ro [JAaBJICHHIO.

5. OnpenensiroT oblee YHCIO yCTaHABIABAC-
MbIX KaJlopudepos:

n =Fy/F,, (11.11)

rae F - miouans noBepXHOCTH HAIPEeBa OHOIO KAJIOPH-
tepa BRIOpaHHOH MOJIEIH.

Oxpyrnsa uucno kanopudepos A0 KpaTHOro
YHCJIA MX B NEPBOM pPSAY N, HAXOAST JCHCTBH-
TeBHYHO IUIOMIaAL NOBEPXHOCTH HarpeBa, M2,

YCTAHOBKH:
F,=F.n.
Tennosoii notok BuibpanHOro kanopudepa
He JIOJDKEH TIpeBblluaTh pacueTHbii Gonec wem Ha

10% . M30biTouHBIA TeNNOBOH moTOK Kanopudepa
COCTABHT!

F,,K[f:p i (Iu + [‘)/2] - Q 100%
Q .

TTpu u3bLITOYHOM TeIJIOBOM MNOTOKe Gosee
10% cneayer NpUMEHMTHL APYIYIO MOJENbL HIHM
HoMep Kanopudepa M TIPOH3BECTH IIOBTOPHBIH
pacHerT.

[Mo Tabnuuam npun. II mo maccosoif cko-
pOCTH BO3[lyXa ONpefelsioT a’PoJHHAMHYECKOe
CONMpOTHBIEHHE KanopupepHoill yCTaHOBKH.

T'uapaBaHyeckoe COMpOTHBICHHE KasopHde-
POB BCEX THNOB H BO3AYXONOJOTPEBATENICH LEHT-
panbHBIX KOHJHMIHOHEPOB onpeaensercs no dop-
Myne npeanoxennoii BHUWkonanumonepom:

Ap, = 485w [2,7(f/f) + 6,7(n, — DS I0L)P +
+ 0,6n, + O,OIZInKI/d‘-m‘ + 3,91,

rae Ap, - FHAPABIHYECKOE CONPOTHBICHAE KalopHpepa,
[Ta; f,— niowank cpeaHero CeYEHKs JUIA NPoXoda Temno-
HocHTend, M%; f - miuowanb cevenns natpybka, m?; f, -
IUIOILa/h CEYeHHA KOJLIEKTOpa, M?; 1, —4HCIO XOAOB IO
TEIUIOHOCHTEMO; [—/ITHHA TPYOKM B OMHOM XOOE, M;
d—BHYTPEHHHH OuaMeTp TPYOKH, M.

B npun. II npusemenst Tabnuuel as pacuera

THAPABIHYCCKOrO CONMPOTHBIICHHA Kanopu¢ep03
f

pasiaMuHbIX THNOB 1o (opmyse
Ap, = A wh

Conporusnenne KanopudepHoil YCTaHOBKH
onpefiensieTcs YMHOXKEHHEM COIPOTHBICHHA OX-
HOTo Kanopudepa Ha MHCIO KanopHepoBs, coemu-
HEHHBIX TIOC/E0BaTeNbHO TIo Boje. Ha compo-
THBJICHHE 110 BO3AYXY cJeAyeT AaBaTh 3amac 10%,
Ha conportusieHe no soae—20%.

IMpumep 11.2. Tono6pate ycTaHOBKY, COCTO-
Ayl A3 OMMeTanTHYeCKHX KanopHpepor THma
KCK ans npuTovHON BEHTHJISLHOHHON KamMepbl
NPOH3BOJCTBEHHOTO NOMeileHns, paboTaromeil ¢
TIeperpeBoM Bo3Jlyxa (s OTOIUICHMs). Bentuss-
wnsA o0meobMeHHas, pacCHYHThIBAEMan 110 pacHeT-
HLIM NapamerpamM B HapykHoro Bo3ayxa ans
XoJoaHoro nepuoaa roaa. Pacxoa marpesaemoro
Bo3fyXa G = 40000 kr/u = 11,1 kr/c. Makcamans-
HBIA pacxoA Tenusia Ha ortomnenne @ = 150000 Br.
PacyeTHas TemniepaTypa HAPYKHOIO BO3JlyXa I, =
= —26°C; Temnepatypa B paboueil 30He nome-
WEHHA fp., = 16 °C. Teronocutens—Boaa ¢ ma-
paMeTpaMH frop = 150°C, 156p = 70°C.

Pewienue. OnpenenseM MaKCHMalbHBIH pac-
XOJ1 TENJIOThl Ha BEHTU/IALMIO!

Q, =11,1-1005(16 + 26) = 466 000 Br.
OO6wmMii MakCUMaJIBHBIH PacXoji TENIOThI
Q = 466000 + 150000 = 616000 Br.

BoiuucisieM yCIOBHYIO KOHEYHYIO Temmepa-
TypY TIPHTOYHOIO BO3MyXa:

i o T 150 000

x i 1008~ 0 ¢

3agaemcs MAacCOBOH CKOPOCTBEO BO3AYXa BO
(dpoHTanbHOM ceueHHH vp, = 4 kr/(M*-c) H onpe-
nensem no gopmyne (11.6) Heobxomumyro 1io-
waAb GPOHTANBLHOrO CCHEHHA YCTAaHOBKH KaJlOpH-
tepos no Bo3ayxy:

o 40000
1736004
Vcranapnusaem apa kanopugepa KCK3-11-
02XJI3A, BbiuHcaseM ACHCTBUTENBHYH MJIOWIANAbL
¢pouTaneHoro ceyenus (cm. mpun. II):

f=1662 =332 Mm%

OmnpemensieM  JEHCTBHTENILHYIO  MAacCOBYIO
CKOPOCThb BO3/lyXa BO (hPOHTANLHOM CCHEHHH Ka-

nopubpepos:

= 2,78 Mm%

40000

- = 2,
P = 3600 13 3,35 kr/(m*-c).
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ITo dopmyne (11.8) HaxoaMM pacxod BOZXEI,
npoxoasuied yepes Kaxabid Kamopudgep:

616000

== = 3
Gnons e 4,19_ 106(150 = 70)2 = 0,00092 M /C.

OnpenensemM ckopocTh BOABI B TpyOKax ka-
nopudepos mo 3aBucuMocTH (11.9):

w = 0,00092/0,002576 = 0,36 m/c.

TTyTeM HHTEPNIONMPOBAHMS 3HAYCHHH vp H W
HaXO[UM KOIDPHMUMEHT TeIIONepe/iayd KaaopH-
depa:

K = 37,3 Br/(m*-¢).

Bbruucnsem HeoOXOQMMYHO IUIOIA b NIOBEPX-
HOCTH Harpesa ycraHoBku no dopmyne (11.10):

616 000

™ 37'-3 [(ISO + 70)/2 —(— 26 + 30)/2] =154 M2,

Fy

Onpenensiem no seipaxenunto (11.11) neobxo-

IUMOE 4YMCIO YCTAHABIMBAEMBIX KalopU(epos:
n = 154/83,12 = 1,85.

CraBum aBa kajgopudepa oOmell miomaaso
MOBEPXHOCTH Harpesa 166,24 m?,

HaxoauMm npoueHT u3GhITOYHOrO TEMIOBOro
NOTOKa CO3/IABAREMOT0 KaaopHhepHO# ycTaHOBKOI
1O CPABHCHHIO C TPeOYeMBIM Pacxo/ioM TeILIOThHI:

166,24-37,3- 108 — 616 000
616000

ITo maccosoit ckopoctu Bo3ayxa BO ¢poH-
TAJILHOM CeHeHMH Kasiopadepos vp = 3,35 kr/(m* )
onpeaesiseM a’poJHHAMMHYECKOE CONPOTHBIICHHE
YCTaHOBJEHHBIX KamopupepoB mno npun. I
Ap, = 53 Ila.

ITo ckopoctu npwxenus Boasl B TpyOkax
kajopupepa u no npun. Il maxomum rmapapim-
4eCcKOe COTIPOTHBIICHHE Kajlopudepa:

Ap, = 34,25:0,36 = 4,45 kIla.

100 =9%.

I'nasa 12

BOPbBBA C IYMOM YCTAHOBOK BEHTUJISILIUA
N KOHAMLIMOHUPOBAHUSA BO31VXA

12.1. OBIME MOJIOXKEHUA

VpoBeHb wmyMa SBIASICTCS CYLIECTBCHHBIM
KPHTEpHEM Ka4ecTBa CHCTEM KOHIHLIMOHUPOBAHHSA
U BEHTHIANMM, 4TO HeOOXOAMMO YUHTHIBATH TIPH
NpPOEKTHPOBAHUH 3/IaHKI pa3NHYHOIrO Ha3HAYCHHS.

Tpn Beibope qomyckaeMeix yposeel mniyma
JUTA BEHTHIALMOHHBLIX CHCTeM HeoOXoamMo yun-
THIBATH YPOBEHbL KaK CODCTBEHHOrO IIyMa B IO-
MeLeHnH, 00yCI0BIeHHOTO HOpMAaNbHO| paboueii
AKTHBHOCTBIO, TaK M IIyMa B TOMEIUCHHH OT
TOPOJCKOr0 TPAHCIOPTA.

Ins cHCTEM BEHTHAALMH CYMTAETCH YKOHO-
MHYCCKH HCOI‘!paBJ}aHHHM HpHHHMﬂTb B Ka4eCTBe

JIONYCKaeMbIX YPOBHH 1yma Gonee yem Ha 5 nb
HHXKE YpOBHeH (akTHyeckoro mymoBoro (oHa
B NOMECILUCHHH.

12.2. JOIMYCTHMBIE YPOBHH IIYMA
CUCTEM BEHTHWJISALUWHA
" KOHIAULIMOHUPOBAHHMA BO3AYXA

VpOoBHH 3BYKOBOIO /[4BJICHHS B OKTABHBIX
ToNocax 4acToT B Ab ¥ ypoBHH 3ByKa B 1BA mns
Iyma, CO31aBacMoro B NMOMCIIEHHAX H Ha TCPpH-
TOpHAX, NPHIETAOIIUX K 3JaHHAM, CHCTEMaMH
BEHTHJIALMHA, KOHAHIMOHHPOBAHHA BO3AYXa H BO3-
AYLIHOTO OTONJeHHsA, B cooTBeTcTBHH co CHull
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TABJIHUA 121 JAONYCTUMBIE VPOBHH IIYMA L. CUCTEM BEHTHJIALUHUHU U
KOHAULIHOHHPOBAHUA BO3JIYXA

ITomernenns HJIM TEPPHTOPHH Bpems cytok YpoBHH 3BYKOBOro jaBieHus, Ab, YposaK
B OKTABHBRIX NOJIOCAX 4aCTOT 3BYKa,
CO cpelHereoMeTpH4YecKUMH 4acToTami, 1 1BA

63 125 250 500 1000 2000 4000 8000

ITanatel GonbHuL U canaTopues, ome- C 7 go 234 54 43 35 29 25 22 20 18 30
pauMOHHbIe OOALHMIIEI C23 0074 46 34 26 19 15 12 12 12 2
KaOuneTsl Bpadeil NMOJHKIMHHK, aM- — 54 43 35 29 25 22 20 18 30
OynaTopmii, aWCNaHcepoB, OOJBHHIL,

CaHaTOpHEB

KnaccHpie nomemenns, yyeOHble Ka- - 58 47 40 34 30 27 25 23 35
OMHETHI, ayMUTOPHH IIKOI H JPYrHX

yueOHBIX 3aBejieHHH, koH(epeHi-3a-

JTbl, YMTATBHEIE 32716l OUONHOTEK, Y4u-

TENbCKHE KOMHATHI

JKunvie komuatbl kBapTup, *kuiasie C 7 go 23w 58 47 40 34 30 27 25 23 35
[IOMELUCHHA IOMOB OTAbIXa, mawcno- C 23 no 74w 50 39 30 24 20 17 15 13 25
HATOB, JOMOB-HHTEDHATOB s TIpe-

crape_rlbux H HHBEHHJ]OB, cralbHbIC

NOMEILECHHsA B JCTCKHX IOIIKOJIbHBIX

YYPEXACHHAX M ILKOJIaX-HHTepHATAX

Homepa rocrusnn 1 xkunbie komHatel C 7 mo 239 62 52 44 39 35 32 30 28 40

obexuTHit C23n0079 54 43 35 29 25 22 20 18 30
3anul kade, pecTOPAHOB, CTONIOBBIX — 70 61 54 49 45 42 40 38 50
Toproseie 3ajbl MArasHHOB, Nacca- — 74 65 58 53 50 47 45 4 55

JKHPCKHE 3a7Bl a)PONOPTOB M BOK3a-
NI0B, TIpHEMHBIE MYHKTHI TPENPHSTUIH

ObITOBOTO 00CTYXKHBAHHS

Tepputopuu, HenocpeactsenHo mpu- C 7 no 239 62 52 44 39 35 32 30 28 40
Jeralouiie K 3aaHuAM (B 2 M OT C23n0o 79 54 43 35 29 25 22 20 18 30
OTpaXJAIOLIHX KOHCTPYKLMii) 6oib-

HHI[ U CAHATOPHCB

Tepputopuu, nenocpenctseHHo npu- C 7 no 23y 70 61 54 49 45 42 40 38 50
JIETarolIMe K XHjbiM qomaM, 3aanusam C 23 no 79 62 52 44 39 35 32 30 28 40
(B 2 M OT OTpaX[arollHX KOHCTPYK-

uMi) TONMKJIMHHK, amOyiatopuid,

JIMCIIAHCEPOB, I0MOB OT[bIXd, MAHCH-

OHATOB, TOMOB-HHTCPHATOB JJA Ipe-

CTapesblX W MHBAJIHIOB, ACTCKHX HO-

LIKOJIbHBIX YUPekKACHMUH, IWKOMI U ApY-

ruxX y4eOHbIX 3aBenieHuil, GHOIHOTEK

Téppuropun, nenocpeactTBenso npu- C 7 mo23u 74 65 58 53 50 47 45 44 55
JleraroiMe K 3aHusAM (B 2 M oT C23n0o7y 66 56 49 44 40 37 35 33 45
OFPAXAAIOHIMX KOHCTPYKUMMH) TOCTH-

HAL H OOmexuTHiE

IMnomanku OTABIXA HAa TCPPHTOPHH — 54 43 35 29 25 22 20 18 30
OOJILHUIL M CaHATOPHER
Koncrpykropekse 6ropo, noMenieHss — 66 56 49 44 40 37 35 33 45

PAacHeTYHKOB, MPOrPAMMHCTOB BBIUNC-
JHTENbHBIX MalnuH, JabopaTopuit
NS TIPOBEJICHHA TCOPETHYCCKHX pa-
6ot H o0paboTKH IKCHEpUMEHTANDb-
HBIX JIAHHEIX, TIOMELLEHHAS /15 IIpHeMa
OOJNILHBIX B 3/IpaBNyHKTaX
IMomemenns ynpasnenus, paboune - 74 65 59 55 S50 47 45 4 55
KOMHAThbI
KabGuuerer nabnronenuit u nucTaHuu- —
OHHOrO yHpaBJICHHSN:
6e3 peuesoil cBA3u no Tenedony 89 82 77 73 70 68 66 65 75
¢ peueBoii cA3bIO Mo TenedoHy 78 69 63 58 55 52 50 49 60
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IIpodoancenue maba. 12.1

[ToMelleHAA UIH TEPPUTOPHH Bpems cyTok

YPpOBHM 3BYKOBOTO AaBlcHHSA, 1B, YpoBHK
B OKTaBHBEIX M0JIOCAX YacTOT IBYKA,
CO Cpe/lHETCOMETPHYECKHMH dacToramu, ['m  nBA

63 125 250 500 1000 2000 4000 8000

IMomemenns U y9acTKH TOYHO#U cOop- — 78 69 63 58 55 52 50 49 60
KM, MAIIMHONHCHBIE OrOpo

JlaGopaTopun A1 TIPOBEACHHS DKC- — 8 82 77 73 70 68 66 65 75
NEPUMEHTANBLHLIX padoT, MOMEIIEHH

[T pa3MELICHHA LIYMHBIX arperaTos

BBLIYHC/HTENLHBIX MALIMH

TMocrosnneie pabouue mecra u pabo- - 94 87 81 78 75 73 71 69 80

4YHEe 30HBI B TIPOM3BOACTBEHHBIX IIO-
MEILCHHAX W Ha TEPPHTOPHH Mpej-
NPHATHIA, TIocTosIHHBIE paboume MecTa
CTAIMOHAPHBIX MAIHH (CETBCKOXO-
3SHCTBEHHBIX, TOPHBIX H [P.)

IIpumeuanue. Tpebosanus k L,,,. npHBeacHHbIe B TAbIMNe HE OTHOCATCA K KOMHATHHIM KOHIMIMOHEDPaM:
OKOHHBbIM OCEBbIM BEHTHJIATOpPaM M [IpYTHM YCTAHOBKAaM, KOTOpbie paloTalOT NEPHOAHYECKH MO KOHTPOJIEM

norpeburens.

11-12-77 cnenyer npuHumath Ha 5 AB HEXe n0-
NYCTHMEIX YPOBHEH IIymMa [Uls roMelleHHid 3/1a-
HHH M Opurieraromicil TEPPHTOPHH HIH (akTH-
YECKHX YPOBHEH LUyMa B TOMEMICHHSX, eCllH TIo-
cjle[iHHE HE MPEBBINIAKT NOMYCTHMBIX YPOBHel
3BYKOBOTO JaBiacHuA H He HExe 30 nBA., .

B 1abun. 12.1 naHbl JONYCTUMBIE YPOBHH IUY-
Ma CHCTEM BEHTHISUHH U KOHAMUHOHHPOBAHHS
BO3/yXd C YUeTOM mompaBkd A = — 5 ab.

12.3. ICTOYHUKHA IYMA
BEHTUJIALITMOHHBIX YCTAHOBOK
U UX MIYMOBBIE XAPAKTEPUCTUKH

OCHOBHBIM MCTOYHHKOM HymMa BEHTHIALHOH-
HbIX YCTAHOBOK SBJISCTCA BEHTHIIATODP, IIpHYEM
B BO3QyXOoBOJdax H INOMEIUECHHH BEHTHJIALHOHHOMR
KaMepbl OOLIYHO JOMHHHUPYET €ro a3pPOJMHAMMH-
YECKMi 1yM. YDOBEHB IiyMa 3JIeKTPOABHIaTe/s,
KJIHHOPEMCHHOTO TIPHBOJA M TIOALIMIIHHKOB TIpH
HX HCTIPAaBHOM COCTOSHHHM 3HAYMTEIBHO HIDKE H
ero MoXHoO He yunTeiBaTek. Ha puc. 12.1 nokasaus
OCHOBHBIC MCTOYHHKM LIYMa CHUCTEM BCHTH/IAIMH
H KOHJMIMOHMPDOB2HMA, & TAKKE TNYTH Pacmpo-
cTpaHeHus 3ByKa M BHOpalMm.

IlymoBbIC XapaKTepUCTHKH MCTOYHHMKOB Iy-
Ma (BEHTHIATOPOB, OTOMHMTENbHBIX AarperaTos,
KOMHATHBIX KOHIMIMOHEPOB, [IPOCCCTHPYIOLMX
YCTPOMCTB, PEIIETOK, NIa(OHOB H T. 1), H3MCPEH-
HblE B COOTBETCTBHHM €O CTaHAApTaMH, AOKHEI
YKa3bIBATHCH B MACTIOPTE MM B KATaJ0rax BEHTH-

TABJHULA 12.2. 3HAYEHWSA KPUTEPHS
MYMHOCTH L U1 PAAMAJIBHBIX U OCEBBIX

BEHTUJIATOPOB
Bentnnarop Kfm%pnﬁ WYMHOCTH
, Ab, ansg cropoxr
THIT HOMCPp AHaMETp HarHe- BCa- BOKPYTr
paﬁnqem TaHHA CbiBa- BCHTH-
Komneca, HHA JATOpa
O/D, D“t
Paduanviible
2,5; 3,2, 4, 90-100 33 30 31,5
B114-70 5; 6,3: 8; 105 36 32 34
10; 12,5;
16A
B114-76 8; 10; 12; 100 30 27 285
16; 20
BIl14-46 2,5;3,2; 4 100 34 31 325
BI6-28  5: 8 10 100 40 32 36
1110-28  2,5;3,2;4;5 100 38 33 355
LII17-40 5,6, 8 100 38 33 355
Ocesoil
5; 6,3; 8; 100 32 32 32
06-300 10; 12,5

* D,~HOMHHAIBHHH aHameTp paboyero Kosneca

BCHTHJIATOpA.

NsunoHHoro obopynosanus. IIpy X OTCYTCTBHH
ITH XapaKTepHCTHKH MOXHO OpHEHTHDOBOYHO
PACCYHTATE TIO [@HHBIM, TPHBEICHHBIM HHXKE.



12.3. Hemounuku wiyma 6eHMUAAYUOHHBIX YCMAHOBOK 255
or )
% E—
SR é 83
/ ( - E— ——- - -
—{(—— v
~ %
Z FNYWATENL 7 P o8
é 7 . Bel ‘\ 3
7 7
% By % Nz
Z. %
- gjat—l'_. <
% ¢ P
p——y —_—
By B2 B3 4 r 4
WYM BEHTUNATOPA| | WWYM BEHTUARTOPA| |WYM BEHTUNATOPA BUBPALUA FEHEPUPOBAHHBIA | | FEHEPUPOBAHHbIA
(YEPE3 CTEHKN (CTOPOHA (CTOPOHA “ NOTOKOM NOTOKOM
KOPNYCA) HATHETAHHR) BCACbIBAHMA) | |wymBEHTMNATOPA| | wymMnnasona WYM APOCCENA
BO3AYXOBOA
v
BEHTKAMEPA l nBOP I l MPYXUHBI _I
y 1 |
NEHOE "
| cgﬁﬂim“ I [ BO3AYXOBOA —l [ OKHO ] I non BO3/IYXOBOJ, I
! ! } !
L NOMEWEHNE ] L NOMEUEHHE —l I NOMEWEHHE [ I NOMEUEHUE H MOMEWEHHNE “ NOMEWEHNE I
v ] v v ¥ v

—

Y
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Puc. 12.1. OcHoBHBIE HCTOYHAKH WIyMa H INYTH pacn-
pOCTpaHeHus 3BYK4a H BHOpammn

Jlns BEeHTHIATOpAa Kak MCTOYHHKA IyMa Xa-
PAKTEPHO CYIIECTROBAHHE TPEX HE3ABHCHMbIX I1y-
Tell PacnpOCTPAHEHWA HIYMA: N0 BO3AYXOBOAIM
H4 BCACHIBAHHM M HAarHeTAHHWH M Yepe3 CTEHKH
KOpIyca B MPOCTPAHCTBO, OKPYXAroLIee BeHTHIA-
TOp (BOKpYr BEHTHIATOpA).

OxTaBHbI¢ YPOBHH 3BYKOBOH MOLIIHOCTH BEH-
TUIATOPA, M3J1y4aeMOM:

B BO3JYXOBOJ, BCACbIBAHMS W/IH HarHETAHMA

L= L+20lgp, + 10lgQ + 8 — AL, + AL,;
(12.1)

L

Po;

OTKPBITBIM BXO/AHBIM WM BBIXOIAHBIM NaTpyo-
KOM BEHTHJIATOPA B NIOMELICHHE WM B aTMochepy

L, =L+20lgp, +10lgQ + 5 + AL, — ALy,
(12.2)

yepe3 CTeHKH Koplyca BEHTHIATOpa B IO-
MellleHHe M B aTMochepy

=L, , +20Igp, +101gQ + 8 — AL,,
(12.3)

L,

roe L, L, ,~xpwrepnr tiymnocts, aB, npHRHMacmuie
B 3aBHCHMOCTH OT THNAZ H KOHCTPYKIH# BCHTHJATOpA Mo
T1abn. 12.2; p,—nonnoe NaBlieHKe, CO3IABAEMOEC BEHTHIIA-
Topom, [Ta; @~ 0ObeMHBIR pacXod BO3AyXa BEHTHIATOPA,
m3/c; AL, -noupaska, Ab, yunTbiBalomas pacnpenenenue
3ByKOBOﬁ MOLIHOCTH BCHTHJIATOPA nO OKTABHBIM MO-
710caM HacToT H NMpHHKMAaéMas B 3dBHCHMOCTH OT THILA
M YacTOThl BpallleHHA BeHTHIATOpa no t1abn. 12.3; AL, -
nonpaska, aAb, y4YdTbIBalOIAas aKycTH4eCKOC BIUAHHE
MpHCOeIHHEHHA BO3JYX0BO/a K BEHTHIATODPY W onpele-
msemas no Ttabn 124 (opm aTom B pacyer Oeperca
miowaabs natpybka seHTHIATOpa); AL, 4acToTHas no-
npaeka, 1B, papHas pa3sHHIE noTeph OTPaKEHRI IByKa OT
OTKPHITOro KOHLA naTpyOka BcachIBaHHWA HJIH HarHeTa-
HHA BCHTH/IATOPA NpH €ro CBOGUHHOM PACIIOJIOKEHHH
B NOMELICHUH H 3aN0UTHII0 CO CTeHOH (KaK npH aKycTH-
4ECKHMX HCNBITAHHAX BEHTHIATOPOB) H ONpEleinseMas no
tabn. 12.5; & -mompaBka Ha pekHM paboTbl BEHTHIA-
topa, ab, B 3aBucumMoct o1 KITJl BenTUnsaTOpa:
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O09+DMyage- - « - = « +« « - . .0
(0,85 + 0.89) Nyure , =i
(0,75 + 0,84) ... -6
(0,65 + 0,74) Myurc . =9
(0,55 = 0,64) Nyre =T
(0,50 + 0v54) MNuaxe e

Cymmy 201gp, + 101g Q MOXHO onpelenHTh
no puc. 12.2.

Jlnsi OceBBIX BEHTUISTOPOB YPOBHH 3BYKOBOI
MOIIHOCTH HIyMa Ha BCACBIBAHAM M HATHETAHWM
BBHIY CHMMETDHH TIOTOKA MOTYT ObITh TIPHHATHI
OJIMHAKOBBIMH.

[Tony4yennsie mo dopmynam (12.1)-(12.3)
3HAYCHUA L, —~ XapakTCpU3ylOT 3BYKOBYH MOLI-
HOCTb, M3JIY43EMYI0 BEHTHJIATOPOM TIPH YCIIOBHH
IJI&BHOTO MOABOAA BO3AYXA K BXOJAHOMY maTpys-

Ky. YC/IOBHS TJABHOTO TMOJABOAA BO3AYXA K BEH-
THAATOPY 00ecrieYHBarOTCA, KOT/14 HA BXOJE BEH-
THIASTOPA MMECTCH IIABHBIH KONNEKTOP MJIH KOT-
Na NpAMOM YYacTOK BO3/lyXOBOJA HA CTOPOHE
BCACBHIBAHHSA BEHTHIATOPA NPH OTCYTCTBHH Jpoc-
censt UMeeT JTHHY He MmeHee 3D, tue D, = 4F /IT-
THAPABJIHYECKHI JHAMETD NPAMOIO y4yacTKa BO3-
pyxosoaa, M; (F—nroliaje nonepe¥HOro ceueHus
BO3/1yX0BOAd, M”; JT - epUMETP BO3IYXOBO/A, M).
Ilpn HenslaBHOM NOJBOJE K BXOJHOMY Na-
TpyOKy BEHTHAATOpPA WIH TPH YCTAHOBKE JpOC-
ceJis Ha PAMOM Y4aCTKe MpH JJIMHE BO3AYXOBOAA
3a HUM meHee 5D, K 3HaYCHHAM me, ONpeeieH-
HeiM 1o dopmynam (12.1)-(12.3), cneayer no-
0aBaATL IS OCEBbIX BeHTHJIsATOpoB 8 nb, mns
neHTpobexHbX 4 ob.
OkTapHbie YPOBHH

3BYKOBOH MOLUHOCTH

TABIHIIA 123. 3HAYEHMS TTOMPABKH AL,

Tun v Homep  YacTora BpaweHuHs

IMonpaska AL,, nB, npu cpennereoMeTpHueckux 4acTorTax

BEHTHJIIATOpA BEHTHJIH;I?D&. OKTaBHBIX T0JIOC, l"u
MHH
63 125 250 500 1000 2000 4000 8000
Paouaasbie

B114-70 930-1120 6 5 7 13 14 20 25 31
N 25, 3,2, 4 1370-1700 6 5 5 10 14 17 22 27
2800-3360 7 7 6 6 11 15 18 23

BILI4-70 350-450 4 6 9 12 16 23 30 38
Ne 5; 6,3; 8; 10; 460-600 5 5 8 11 15 20 2T 34
12,5 635-800 5 4 7 10 15 18 24 30
BLI4-76 850-1000 6 5 5 9 11 16 22 28
1015-1290 6 5 4 8 11 15 19 27

1200-1620 7 6 5 8 15 19 25

Bl114-46 720 8 6 5 6 14 18 22 27
915-985 9 7 6 5 13 17 21 25

1360-1455 10 8 6 5 7 14 18 23

2815-2900 12 10 8 6 5 7 14 18

BII6-28 600700 4 6 9 13 17 21 26 31
8001400 6 6 6 9 13 17 21 26

1410--1900 9 6 6 6 9 13 17 21

1110-28 2810-2940 12 4 il 8 9 10 14 18
LII17-40 600-700 4 6 9 13 17 21 26 31
800-1400 6 6 6 9 13 17 21 26

1410-2600 9 6 6 6 9 13 17 21

Ocesvle

06-300 7001400 13 8 8 5 7 9 15 23
1400--2800 18 13 8 8 5 7 9 15

2810-2850 23 18 13 8 8 5 7 9
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TABJIUUA 124. 3HAYEHHA [TOTIPABKH AL,

TABJIMIIA 12.5. 3HAUEHUSA [IOINMPABKU AL,

Muamerp Bosayxo- Ilonpaeka AL,, nb, npu cpeaHe-
Bofa (matpyoka) TeOMETPHYECKHX HacTOTax
HJIH KOPeHb KBajl- OKTaBHEIX monoc, I'n
PaTHbLIH H3 IUIO-
MAad NONEPeYHOro g3
CeuecHHA KOHMa
TUPAMOYT0JILHOTO
BO3/1YX0BOJa WIIH
PELUICTKH, MM

125 250 500 1000 2000 4000 8000

50 272115 9 4 1 0 0
80 231711 5 2 0 0 O
100 2118 9 4 1 0 0 O
125 19 13 7 2 0 0 0 O
140 1812 6 2 0 0 0 0
160 1711 52 0 0 0 O
180 16 10 4 1 0 0 0 O
200 15 9 41 0 0 0 0
225 14 8 30 0 0 0 0
250 13 7 20 0 0 0 O
280 12 6 20 0 0 0 0
315 11 5 20 0 0 0 O
350 10 4 1.0 0 0 0 O
400 9 4 1 0 0 0 0 0
450 8 3 00 0 0 0 O
500 7 . 2 00 0 0 0 0O
560 6 2 00 0 0 0 0O
630 52 00 0 0 0 0
710 4 1 00 0 0 0 O
800 4 1 00 0 O 0 O
900 3 0 00 0 0 0 0
1000 2 0 00 0 O 0 0
1250 2 0 00 0 0 0 0
1400 1 0 00 0 0O 0 O
1600 1 0 00 0 0 0 0
2000 0o 0 00 0 O 0 0O
IMpumedvarnue. JlaHHble HAacTOsAIEH Tabannbl

OTHOCATCA K C/lyYalo, KOrga BO3JyXOBOA 3alelaH 3d-
MOMJTHIIO B CTEHY MAH B MOTONOK H pacnojiokeH, Kak
¥ BO3/lyXopaclpelennteibHoe ycrpoHcTno (pelerga), Ha
PACCTOSAHHM [BYX AHAMETPOB BO31YyXOBOAd HNK Gonee or
APYrHX CTeH WIH [oTojka. EclH Bo3dyXoBOAd WIH
BO3jlyXOpacnpene/IHTebHOE yCTpoiicTBO (pelueTka), 3a-
OENaHHBIE 3ANOANTHUIO B OIPAXAAOLIHE KOHCTPYKIIHM,
pacnonoxensl 61Kxe K APYTAM Orpa¥IaloliiM KOHCT-
PYKIHAM NOMEIIEHHA, TO CHHAXEHHE OKTABHBIX yPOBHEH
IBYKOBOH MOIUHOCTH ClleliyeT ONpede/IaTh NPHHHMAs
3gayeHne AL, A QMaMeTpd BO3AYKOBOMAA, YBEJIHYEH-
HOTO BJIBOE.

KPBILIHOrO BEHTHIATOPA, H3NyyaeMoll OTKpHITBIM
naTpybKOM HarHeTAHHS WIN BCACHIBAHMS B aT-
mochepy WM B NOMEIIEHUE, CHENYET ONPENENITh
no Qopmyne

L, =L+50lgu+20lgD —AL,; (124)

Py
npu paboTe KpPBIIHOTO BEHTHISATOPA C CETHIO
BO3/IYXOBOJOB OKTaBHBIE YDPOBHH 3BYKOBOH MoILI-
HOCTH, H3JyYacMOH BXOJIHEIM TIATPYGKOM B BO3-
AyxXoBof,

QO 2-... 1avc

[Monpaeka AL,, 1B, npu cpense-
reOMETPHYECKHX 4acTOTax
OKTaBHBIX moJsoc, I'n

NuameTp nian
pa3Mep CTOPOHBI
narpybka BEHTH-

nATOpa, MM
63 125 250 500 1000 2000 4000 8000
200 3 321 0 0 0 0
225 3 3 22 0 0 0 0
250 3321 0 0 0 0
280 3321 0 0 0 0
315 3 310 0 0 0 0
350 3 31 1.0 0 0 0
400 321 0 0 0 0 0
450 32 2 0 0 0 0 0
500 321 0 0 0 ®© 0
560 321 0 0 0 0 0
630 310 0 0 0 0 O
710 310 0 0 0 0 O
800 2 1 0 0 0 O 0 O
1000 21 0 0 0 0 0 0
1250 1 1. 0 0 0 0 0 O
1400 210 0 0 0 0 O
1600 1 00 0 0 0 0 0
2000 1 0 0 0 0 0 0 O
7 20gps+7019Q ,46
z
| ;LGUG s
70 V =
—-P"_— 1500 ’1‘1‘1 u-/
60 - " DU i
ansiiiie Saaicg
— //,.-v"r'f d’:_,./
40 CERATT 50 —
LT I—-"/’ b—"‘"---
4 204 =t ]
T L7 Tl
20 = Z G
__"/’r—' | g
A
g

07 020385071 2 3 J 7q,m%c

Puc. 12.2. K onpeaesenmio 3nagenni 201g p, + 1012 ¢

me =L+ 50igu +20lgD — AL, + AL,,
(12.5)

rae L-orsieveHnsiii ypoBeHs myma, ab, 3aBHcsammit o
THIA ¥ KOHCTPYKLMHA BEHTHIATOpa (T.€. yPOBEHb 3BYKO-
BOH MOIIHOCTH, CO3aBaeMbiil BEHTH/IATOPOM [aHHOIO
THNA Opu auaMeTpe pabodero koneca | M, OKpykHOM
ckopocTH | m/c npr pabore B 3agamHoii Touke ©Oea-
Pa3MEpPHOIl 23pOAMHAMUYECKOH XapaKTepHCTUKH BEHTH-
NSTOpa) M NpAHRMaeMbli mo Tabm. 12.6; u—okpyxHas
ckopocTh paboyero kosieca, m/c, D - muamerp pabouero
xoseca, M; AL, -nonpaska, ab, yyuTeBalomas pacnpe-
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TABJIML A 12.6. YPOBEHb WIVMA L 1718 KPbIIIHBIX BEHTHI1ATOPOB

Tun BeRTH/IATOpA

OTB/eYeHHbI ypoBeHb wyma, L, nB, s

CTOPOH
BCachLIBAHHA HArHeTaHuAa
Paguanbhele (uenTpobexupie) KL14-84 u KI1[3-90 23 28
Ocesoit 19 19

TABJMUI[A12.7. SHAYEHWA [IOMPABKH AL, 1JIA KPBIIIHBIX BEHTWJIATOPOB

Trn BeHTHAATOPA

Yactora Bpamenus, mua '[lonpaska AL,, nB, IPH CpPeIHEr€OMETPHYECKMX HacTOTax

OKTaBHBIX [10J10C, l"u

125 250 500 1000 2000 4000 8000

PajnanpHble:

K114-84 400-480
{ 570
KI113-90 920-950
Ocesble 720-920
{ 1370 - 1400

ZieneHde 3BYKOBOH MOIUHOCTH (10 OKTABHBIM T110/10CaM
YacTOT U NPHHHMAeMas B 3JaBHCHMOCTH OT THNA H 4aCTO-
Thl BpallicHUs BEHTHIATOpA no T1abm. 12 7; AL, —nonpas-
Kd, OB, yUHTHIBAIOIAN AaKyCTHYECKOE BANAHHE [IPHCOEIH-
HeHHs BO3]YXOBOAA K BEHTHIATODY W onpenpeisgemas mno
Tabn. 12.4.

Ecnu B BeHTHIALMOHHOH Kamepe OHOBpE-
MCHHO paboTaeT HEeCKOIbKO BEHTHIATOPOB, TO
JUIS KaXA0#i OKTaBHOM noJockl Tpebyercs HaWTH
CYMMapHBI#l YPOBEHb 3BYKOBO# MOLIHOCTH LIyMa,
H371y4aeMoro BCEMH BEHTHIATOPAMM B IIOMEllle-
HHE BEHTHJISALMOHHONH KaMepsi.

JobaBka k Oonee BLICOKOMY YDOBHIO, He-
obxoaumas JUIA Onpejle/ieHHss CYMMapHOro ypos-
Hf 3BYKOBOH MOLUHOCTH 1Iyma pru, 3ABUCHT OT
Pa3sHOCTH OBYX CKITa/IbIBAEMBIX YPOBHEH:

Pa3Hocth yposaeit, 1B 0-1 2-4 5-9 210
Hobaeka, 16 . . . . . . 3 2 1 0

ITpu uucne cnaraembix yposhei Ooliee ABYX
CIOKEeHHe HAYHHAKT C JAByx OONMsHIHX YpOBHEH
H Jlajlee NOC/IEe0BATENbHO CKJIA/ILIBAIOT C CYM-
MAPHBIM OCTABILHECH YPOBHH.

4 8 10 16 23 28 33
4 6 9 15 21 26 31
5 4 8 10 16 23 28
6 6 9 12 16 21 29
7 6 6 9 13 17 23

12.4. PACYET YPOBHEH 3BYKOBOI'O
JABJIEHUS B PACHETHBIX TOYKAX

HMcTounmkn myMa XapakTepH3yrTCs YPOBHS-
MH 3BYKOBOH MOUIHOCTH. [lomyckaembie ypOBHH
3BYKOBOTO IABJICHHSA [/IS TIOMELIEHHH B 34BHCH-
MOCTH OT WX Ha3HA4YeHUs YCTAHABIHBAIOTCH ca-
HUTAPHBIMH HOpMaMHu. B olmieM ciyvae ypoBHM
3BYKOBOI'O JAB/ICHHS 3ABUCAT MOMHMO ILYMOBOH
XAPAKTEPHCTHKH HCTOYHHKA IUYMa OT Pa3sMepoB
M aKyCTM4ECKHX Ka4€CTB NoMelleHus, BoiGopa pac-
YeTHOH TOYKHM (€€ PacloJIOKEeHHS OTHOCHTEILHO
HCTOYHHKA [TYMA H O PAXKAAIOILHX CTPOUTEIbHBIX
KOHCTPYKUMH) M OT HCKOTOpBIX [pYrHX MeHee
3HAYHTEIBHBIX (PaKTOPOB.

PacueTHrle TOUKH cleayeT BHIOHPATHL BHYTPH
noMeuieHu Ha pabouymx mectax, GmKaHILIMX K
HCTOYHHKAM IIymMa, MM B 30HE IOCTOSHHOIO
npebbiBanns moaei (Ha Beicote 1,2-1.5M ot
YPOBHA 1I0/1a), @ TAKXKE Ha TpPHIEralowux Tep-
PMTOpHSX (HalpHMEP, HA IpaHHIE [IOMAIKH OT-
nLixa).

Ecnu B nomerenne nocrynaer LIyM OT He-
CKOJIBKHX MCTOYHHMKOB, TO YPOBHH 3BYKOBOTO JaB-
JeHHsl B PACYETHBIX TOYKAX CJEIyeT OIPEeneIaTh
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IS KAWKA0T0 HCTOYHHKA OTICIbHO (HAIpHMEp, OT
BEHTHIATOPOB ~NIPHTOYHOIO H BLITHKHOIO, KOH-
IEBHIX JIPOCCENeH, BO3/YXOpACHpeaeNH TElbHbIX
YCTPOIHCTB H T.11.).

PaccmorpuM naubonee 4acTo BCTpevaroilne-
¢ Ha NpaKTHKE CIyYau.

Cuayuaii 1. Pacuyernble TOYKM HAXOAATCH Ha
npuieratouieii K 3jaHnto Teppatopun. Ilym Ben-
THIATOPA PACTIPOCTPAHACTCH 110 BO3AYXOBOIY H
H37y4aeTcs B OKpykarotiee TPOCTPAHCTBO Hepes
peLICTKY MM 1axTy, 100 HeNOCPEICTBEHHO CTEH-
KaMUl KOpILyca BEHTH.IATOpPA HJIH OTKPBITHIM Id-
TpyOkOM TIpM YCTAHOBKE BEHTWIATOPA CHAPYXKH
31aHHS.

OKTaBHBIE YPOBHH 3BYKOBOTO JIABJIEHHS B pac-
YETHBIX TOYKAX ONpeNenstoT No dopmyne

L= Lpu“ - ALPmM —201gr, + 101g® — 11,
(12.6)
tae AL, —CyMMAapHOE CHHXCHHE YDOBHA 3BYKOBOMH

mowsoctH o TMyTH paclpocTpaHeHHs 3ByKa B BO3AYXO-
BOIE B pacCMaTpHBaeMoil OKTaBHOIT nonoce, ab; r,—pac-
CTOosiHHEe OT HCTOYHHKA uyma 1o paC‘ICT}IOﬁ TOYKHA, M;
@ -ko3hduunesT HanpaBlIEHHOCTH, XapaKTePU3YIOLNH
CTCIIEHb KOHUCHTPALHH 3BYKAa B ONpPeAc/ICHHOM HanpaB-
JCHHM MO CPaBHEHHIO C PABHOMCPHBIM H3JIYHYCHHEM B
nonnyko chepy (prc. 12.3).

Ecnu r, Gonbie 300 M, TO HCOOXOUMO y4H-
THIBATH 3ATYXaHHE 3ByKa B aTMmochepe, ocobenno
Ha vacrotax Bblme 1000 I'n. Ecnu pacueTnas
TOYKA HAXOAMTCH B 3]aHHMHU, TO HEODOXOAMMO JO-
TIOJIHATEJIBHO YYUTLIBATE CHHXKEHHMC LIymMa, obec-
LCYMBAEMOC HAPYXKHBIM OIPaXAeHHeM B 3aBHCH-
MOCTH OT €ro KOHCTPYKIMH (Ta6:. 12.8).

[Ipu M3MepeHuH WIyMa Kak Ha NPHICTaroLiek
TEPPHTOPHH, TAK ¥ B 34aHMM HCOOXODUMO YuM-
THIBATH LIYMOBOM (oH. [119 onpeneneHus YposHs
IIYMA TOJIBKO OF CHCTCMBI BEHTHIISIHMH H3 CyM-
M4PHOTO YPOBHS CIICAYET BbIYECTh TONpPAaBKy, 3a-
BHCHIIYEO OT pa3HocTH ypoBHeil nipu paboTtaromicit
¥ BBIKJFOYCHHOH CHCTEMC BEHTHISIIHH:

Pa3sHocTbh ypoB-
we,nb. . . . .0 1 2 3 4
Honpaska, a1b =107 4 3 2

Cnyuaii 2. McToynuk wyma (reHepupyromas
IWYM pelIeTKa, niadoH, aBTOHOMHBIA KOHIHIHO-
HEP W T.71.) HAXOQHTCH B PACCMATPHBAEMOM [IO-
meleHss (M. puc. 12.1).

OkTaBHbIE YPOBHM 3BYKOBOTrO naBjicHus, nb,
co3jlaBaeMble B PacyeTHOIl TOuke paccMaTpHBae-
MBIM HCTOYHHKOM IIyma.

[+E3

I

@m

m ¥

\L

Puc. 12.3. Kospduunent nanpabiaesHoctn @ B 3aBHCH-
MOCTH OT pacnojiokeHus obopynosaHus

—_——
~— —

1 pasnomepHoe cteprueckoe HailydenHe, ® = | (oTpamalommx

nosepxHocTed HeT); IT-paBroMepHoe monycepHyeckoe M3Tyue-

nue, @ = 2 (o1Ma OrpakalolIas NOBEPXIOCTL); 1] - pasnomepnoe

winy4eline B 1,4 cepb, © =4 (aBc OTpa)aloUIHE NOBEPXHOC TH);

1V~ paBHOMeproe u3.1yseHue B 1/8 chepet, © = 8 (Tpu oTpaxaio-

umte nowvepxpociu), V- 60abwoll HCIOYHAK (MOKer 3aBHCETH OT
Haupaﬂﬂeuuul

> 4
L=Ly, +10lg(—+ ). (127)

r i

ra¢ ©-korbdUnHeRT HanpaBIeHHOCTH (IPH OTCYTCTBHH
NacnopTHLIX JaHHbIX Oonpejensercd no puc. 12.4); r - pac-
CTOSHME OT [eOMETPHHYECKOTO HEHTPA MCTOYHHKA LIyma
1o pacyerHoii Touku (P. T) wiw paboyei 3ouel, M; B, - no-
CTOAHHAA NMOMELICHHA C HCTOYHHKOM mlymMa B paccMar-
PHBAEMOil OKTABHOH Nonoce, M7,

s HeOonblIMX TIOMELIEHUH 00BEMOM 10
120 M* u IpH PacHoNoXeHHH PACICTHOH TOUKH He
MEHEE YeM Ha PAcCTOSHMM 2 M OT pEIICTKH WIH
nnadoHa, Korjia MOXHO npeHeOpeyb HepaBHOMeD-
HOCTBIO 3BYKOBOTO MOJs B UX 00beMe, Cpe/IHUE Mo
TIOMELIEHHD YPOBHH BBIMHCIAIOT Mo (opmyie

L=L, ~—10igB,+6. (12.8)
ﬂOCTOﬂHHyIO noMelneHus B B okTaBHBIX TO-
JToCax 4acToT CJACAYET ONpPEAcasTh IO ¢OpMyH€

(12.9)

rae B, oo~ NOCTOAHHAS mHOMEIIeHWs, M%, ma cpeme-
reoMeTprueckoil 4acrore 1000 I'u, onpege;semas mno
1aba. 12,9 B 3asucuMocTd or ofbema F, M7, W Thma
MOMEWEHRS; |1 —4ACTOTHbIA MHOXHTENB, ONpeaenseMblit
o tabm. 12.10.

Ecan B nmomellleHHM HAXOJMTCA HECKOJIBKO

B = Bjooo}t,
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TABJIU1A12.8. CHHOKEHMUE IIYMA, OBECIIEUMBAEMOE THIIOBBIMH HAPYIKHBIMH
OTPAXKIEHUSMH 30AHHHA

Koncrpykuus

Chickenne myma, 1b, NpH cpeaHereoMeTPH4YeCKHX 4YacTOTax

OKTaBHBIX nojioc, 'y

63

125

250 500 1000 2000 4000 8000

Tunosas creHa:

¢ OTKDBITBIMH OKHamu, oblas muomaik
KOTOPbIX cocTapjisieT 5% nnolagn HapyxX-
HOW CTeHbI

¢ OTKPBbITBIMH HEOONBUIMMHE (HOPTOUKAMH,
obmas naowmaar KoTopsix cocTapaser 1 %
IJIOLIA/IH HApYXKHOH CTEHbI; BCE OKHA 3aK-
PHITHI

C 3aKpBITBIMH, HO OTKPHIBAKOLIMMHUCH OK-
HAMH, MI0LLAAb KOTOPhIX cocTasiuser or 10
a0 20 % nowianM HapykHOH CTeHb

C VIUIOTHCHHBIM OCTEK/ICHHEM TOJIMHON
0,006 M (6 mm), ILIOIAL KOTOPOTO COCTAB-

aser 50 % mniowand HapyXHOH CTCHBI
Crena 6e3 okoH M wieneil Maccoi, xr Ha 1 m

TJIOUIAAH MOBEPXHOCTH:
okono 100
* 250

TABJMULA 12.9. IOCTOAHHAS MMOMEIEHUHA

HA YACTOTE 1000 I'n

2

9

13

19

14

24
32

Tun
nome-
1EHUSH

[MomemenHus

2
Byo00, M

1 C HeOONBWIMM KOJIHYECTBOM JIHO-
aeit (MerannoobpabaTeiBarolue
eXH, TeHEPATOPHbIE U MAIlUHHLIE
3a/bl, HCMBITATETLHBIE CTEHIBl W
T.11.)

2 C xkectkoii MeGenbro H GONBIIMM
KOJINYECTBOM JIHOJIeH HIH C He-
DONpIUMM KOJHYECTBOM JTIONCH H
Msrkoil Mebenbto (1aGoparopu,
TKAlKHE M nepcaooﬁpaf)l::nbmam-
IHE LeXH, KAOWHETH W T.11.), BEH-
THIANMOHHBIE KaMepPbl

3 C OonblIMM KOJIHYMECTBOM JIHOJEH
1 MArkon mebenbio (paboune mo-
MEIIEHHA 31aHUH YIIpaBiIeHHi, 3a-
JIbl KOHCTPYKTOPCKHMX Oropo, ay-
OUTOpHM Y4eOHBIX 3aBe/IcHHH, 3a-
Ikl PECTOP2HOB, TOPTOBBIE 3a1bl
MarasmHOB, 3a7bl OXHAAHHA a3-
pOnopTOB M BOK3aJIOB, HOMEpa
TOCTHHHIL, KJIACCOBBIE TIOMCIIICHHS
B IOKOJAX, WYHTAlbHBIE 3aJibl
OuOHOTEK, KHUIBIE TIOMEIICHUA U
T.1L.)

4 [lomemenus co 3BYKONOIJOLIAKO-
et 0OJUIOBKON MOTOJIKA M YACTH
CTeH

V/20

V/10

V/6

ViL5

14 15 16 17 18 19

20

20

10 11 12 13 14 15 16

20

24 26 28 30 30

26 28 29 30 3 33

25 37 30 33 38
38

43 48

34 36 42 48 53 58

a)

LN s o

11

e
| //

7

|
2
a1
T
5
J
Z
7

n

-
10752030 50 70100 200300500 7000FVFors,lu-1
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Puc. 12.4. CxeMa BO3MOXKHOIO PA3MEILCHHS BEHTH/ISALHA-
OHHBIX OTBEDCTHii (pewieTok) (@) W Kpusble koahduin-
€HTA HAlpaBiIeHHOCTH Hinyyenua ¢ ucTouHHKa LryMa (6)

HCTOYHHMKOB OIMHAKOBOH 3BYKOBOW MOIIHOCTH, TO
YPOBHH 3BYKOBOTO [aBJIEHHA B BbIOpaHHOH pac-
YETHOH TOYKE ompenensoT no dopmyne:
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TABJIMLA 12.10. YACTOTHBIA MHOXMUTEJIb p
O6bem nougmeum V. 3HAYCHUA | IUIA CPEHErcOMETPHYECKHMX YacTOT OKTABHBIX nmojoc, I'nm
M
63 125 250 500 1000 2000 4000 8000
< 200 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5
200-1000 0,65 0,62 0,64 0,75 1 L5 24 4,2
> 1000 0,5 0,5 0,55 0,7 1 1,6
TABJHUILA 12.11. OIEHKA 3BYKOIIOIJIOIMEHHWA I[TIOMEIMEHWA?, PAZJHOCTE L,-L
Bucota nome- XapaxkTepHCTHKA L ~L
LICHAH, M NOBEPXHOCTEH IPH CPEAHETeOMETPHUYECKMX HaCTOTAX OKTABHBIX moioc, I'm
63 125 250 500 1000 2000 4000 8000
Teepasie 4 2 1 1 1 2 2 3
3 Cpennue 4 4 4 4 4 4 4 5
Msrkue 4 5 6 6 6 6 7 7
Teeprasie 4 2 1 | 1 2 3 5
6 Cpennue 4 4 4 4 4 4 5 6
Msrkue 4 5 6 6 6 6 7 8
Tsepawre 4 2 | 1 2 2 3 6
9 Cpeanue 4 4 4 4 4 5 5 7
Msrkue 4 5 6 6 6 7 7 8
Taepasie 4 2 1 1 2 2 4 7
12 Cpeanne 4 4 4 4 4 5 5 8
Msrkue 4 5 6 6 6 7 7 9

! 3HaueHns NpUBEIEHBI A4 CTAHIAPTHOrO NOMELIEHMS TUIomanbio 11,5 m?; nus Apyrux niomaaei

cliefiyeT BHOCHTB ITOmpasky mo tabm, 12.12.

= ® 4n
L=L 101g| = ! — 1, (12.10
poee + 10 g(':la——fmrl + B) ( )

A€ m—YHCIO0 BO3AYXOpacmpeleTuTeNbHbIX YCTpOHCTB
(pewieTok), BGaHkANLIMX K pacyeTHOH TOuKe, OT OUHOH
CHCTEMBI BEHTHIAIHH, KOHAHIHOHUPOBAHMA BO3JYXA HIH
BO3AYIIHOrO OTOIUIEHHA (T.e. PEIUeTOK, NI KOTOPbIX
r, < 5r,,.. 30€Ch r,, —PAaccCTOSHHE, M, OT pacyeTHOH
TOYKH [0 AKYCTHHECKOro meHTpa Onmxaiured pewleTku);
n—ofmee 4HCI0 BO3AYXOPACHPEAEIUTENbHBIX YCTPOHCTB
(pewteTOK) OQHOM paccMaTpHBaeMoil cucTeMsl; @, r,—TO
*e, uTo H B Gopmyse (12.7) ais i-ro BO3gyxopacnpeie-
JIMTEIBHOrO YCTPOHCTBA (PEeIIETKH).

Jns THIMYHBIX NOMELLIECHHH PA3IHYHOTO Ha-
3HAYEHHSA CO CPEJHHMMH MPONOPLUHMAMH 3HAYECHHE
passnocTi L, — L ¢ TouHOCTbIO 00 + 1 mam +2 1b
MOKHO OLEHHTE MOJb3ysck Tabm 12.11-12.13

Caysaii 3. PacyeTHast TOYKa HAXOAMTCHA B BEH-

THIMPYEMOM TIOMEHICHHH, KOTOPOe HAN0 H3OITH-
poBaTh OT LLyMa.

llym OT BEHTHIATOPA MM TEHEPHPYIOILETO
WwyM Jpoccess, TPOMHHKA H T.I. PacmpOCTpPaHs-
eTCs 1O BO3/yXOBO/AAM CHCTEM H H3JIy4aeTcs B MO-
MelleHHe Yepe3 BO3/JyXOpaclpelelHTelbHble U
BO3/lyXOIIpHEMHbIE YCTpO#CcTBA (Hanpumep, pe-
weTkn uin 1agousl). OKTaBHBIE YPOBHH 3BY-
KOBOTO [aBJICHHS B MOMEIUCHHH ONPEAEAIOT LI
KaX/I0TO MCTOYHHKA liyma 1o Qopmynam:

IpH NPOHUKAHWK LIyMd B MOMELICHHE 4epe3
OMIHO BO3AYXOPACIpe/ieTHTEILHOE YCTPOHCTBO

o 4
L=L, —AL, +10lg ( a7 E)’

(12.11)
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TABJIHIA 12.12. IIOIMTPABKA HA TJIOIA/lb
NOJIA U MUHUMAJIBHBIE PACCTOAHWA A5
ITOJIb3OBAHUA TABJI. 12.11

MHHMManBHOE pac-
cTosHue* 110 Grm-

Tno-  TImomane no- Ilon-
@Ak BEPXHOCTEH no- pas-

nona, M> Mewenns, m?  ka**, xaiiureil perueTkn, M,
aB  npu ukcie peweTOK
1 2 3 4
11,5 60 o 1,3 1 08 07
23 100 +2 1,7 14 1,1 09
46 185 +5 23 1.8 14 1,1
93 325 +8 31 23 1,8 14
185 600 + 11 3,1 23 18
370 1150 + 11 5,5 3,1 24

* Ecu pacyeTHas TOYKa pacloioxkena 6nuxe
TPUBEACHHBIX B TabNulle PacCTOSHMH, TO JOMHU-
HHpYeT IpAMOii 3BYK M HAaZO NOJB30BaTHCH (oOp-
mynoit (12.7).

** Tlonpasky cieayeT npuO4BHTL K 3HAYe-
HHIO, OnpeaeIeHHOMY mo Taba. 12.11.

TABJHUOA 12.13. XAPAKTEPUCTHKH
3BYKOITOI IO EHMS IMOBEPXHOCTEN
[MOMEIEHHUA PA3JIMYHOI'O HASHAYEHWA

Tlomewenns Xapakrepuc- Cpeanuit

THKa NMOBepX- Ko3hdHmm-

HOCTEH TOMe- eHT 3By-
LIEHHA KOMOrino-
IeHus
TeneBU3HOHHBLIE CTYIHH W Mirkue 0.4
PAIHOCTYUH, TEATPHI,
JIEKIIAOHHEIE 3aJThI
Konteptasle 3aiwl, mara- Cpenuue 0,2
3UHBI, PECTOPAHbI, KOHTOPEI,
KOH(epeHI-3alIbl, HOMepa
FOCTHHHIL, WKOIbI, HOIB-
HHIBI, KHIblE A0Ma, Onb-
JTHOTEKH, flOMeLIeHUs 1St
CYETHBIX MAILUWH H IIp.
CnopTHBHBIE 3aJIbl, TpOH3- Teepanie 0,1

BOJACTBCHHLIC TMNOMEUICHHA
thabpuk u 3aBOAOB

NpH NPOHHKAHHHM LWIYMa B TMOMCIICHHE 4Yepe3
HECKOIIBKO BO3AYXOPACTIPEACTHTE/TBHBIX yc’rpOﬁCTB
(peleTok) OAHOH CHCTEMBI

L=L

Poks

moQ, 4n
o ALP‘:HH + IOIg(E.! 4—#?.1 + —B") N

(12.12)

rae AL, —cyMMapHoe CHHXEHWE YPOBHS (MOTepH) 3BY-
cern
KOBOil MOILHOCTH HCTOYHMKa lyma, AB, B paccmarpu-

BAEMOM OKTABHOH MOJIOCE HACTOT MO OYTH PacnpocTpa-
HEHHA LIyMa B 3/IeMEHTAX CeTH [10 BhIXOJA B MOMellienHe
4epe3 MEPBYIO PEIIETKY, BKJIFOYAs NOTEPH OTPaXeHHs OT
nepBoii (MO Xoay 3ByKa) pelueTKH.

Ilpu pacuere no (opmyne (12.12) B 3naueHue
Achm HE CleayeT BKJI0YATh CHHXeHHE YPOBHSA
3BYKOBOH MOIIHOCTH TMIpH €€ paclipelie/leHHH Ha
HECKOJILKO PELeTOK B OJHOM MOMELICHHH, & IIpu
Onpe/ie/IeHHH TI0Tepb OTPaXEHHWA OT OTKPBITOIO
kouna no Ttabia. 12.4 chnenyer Oparh MmIomMALb
OOHOH pelIeTKH.

Pacuer ypoBHel 3BYKOBOIO aBleHUs MO (op-
Mygam (12.7) u (12.10)—(12.12) cnpasennus, ecnu
OTHOILEHHE MEHbIIETO pa3Mepa IOMELIEHHH K
Gonsliemy He npeswiuaer 1:5. B apyrux ciyua-
AX (HampHMep, TNPOH3BOJACTBEHHOE IOMEIICHHE
¢ Goasoit maomAARI0 TOJA4 HpH  HeGONBILOWH
BBICOTC IMOTOJIKA) MOCTOAHHYEO NOMelleHus B pe-
KOMeH/lyeTcst onpeaensth no tabn. 12.9 B 3asu-
CHMMOCTH OT BooOpaxaemoro ofbema, onpesense-
Moro mo gopmyJe

V' = 5h%b, (12.13)

roe h—MerbIUME pa3mep noMemeHus, M; b—BTOpo# mo
BEJIMYHHE PA3MEP NOMEILEHHA, M, ecian b < 5h.

Eciau b > 5h, 10

V' = 25k3. (12.14)

JIns neboNbUTHX No 00beMy IOMeElIeHHH
L=L, — Achm —10lg B + 6. (12.15)

Poxs
12.5. CHUXKEHWE YPOBHEH 3BYKOBOMH
MOIHNHOCTH ITO MYTH
PACITPOCTPAHEHHSA IIYMA
B BO3AYXOBOJAX !

CumkeHHe ypoBHEH (3aTyXaHHe) 3BYKOBOI
MOILHOCTH MCTOYHHKOB IUyMa, HAnpuMep BeHTH-
JATOPA WIIH POCCENS, MPH NMPOXOXKICHHH 110 BO3-
AYXOBOAAM OIPEAEIA0T MNOCIeA0BATENLHO 74
KaX0ro J7eMEHTA CETH M 3aTeM CYMMHPYIOT.
Crnenyer WMeThb B BH/IY, YTO [JaXe B AKYCTHYECKH
He oOpaloTaHHHIX CHCTEMax BEHTHIALMH COOCT-
BEHHOE 3ATYXdHWEe BECbMA 3HAYMTEIBHO U €ro
HEODXOAHMO YYHTHLIBATH.

CyMMapHOe CHIDKEHHE YPOBHEH 3BYKOBOI

! JlaHubie 3TOr0 MYHKTA OTHOCATCA K 3aTYXaHHIO
Ges yueta BausuuA notoka. Wym, renepupyemsiii noTo-
KOM B (JACOHHBIX 3/IeMEHTaX, CNEJyeT YYMTHIBATH MO
CmenunaibHON JIMTEepaType, a 3aTyXaHue ero Mpu pac-
NPOCTPAHEHHH B BO3AYXOBOJAX — [0 HACTOAILEMY TYHKTY
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TABJINA 12.14. CHUWKEHME VPOBHEN 3BYKOBOW MOIIHOCTH B METAJIJIMYECKHX
BO3J1¥XOBOZAX IMPAMOYTOJIBHOI'C U KPYIJIOTO CEYEHUA

Ilonepeunoe INuapasaudeckuil CHukenuve ypoBHeil 3ByKOBO MOWHOCTH, 15, Npu cpeaxereoMeTpHueCKHX
ceyeHHe  BO3NYXOo- gHamerp D, MM 4acTOTaX OKTABHBLIX monoc, I'm
BOOA

63 125 250 500 1000 2000 4000 8000

IpamMoyronbHoe 75-200 0,6 0,6 045 0.3 03 0,3 0,3 0,3

210-400 0,6 0,6 0,45 0,3 0,2 0,2 0,2 0,2

410-800 0,6 0,6 03 0,15 0,15 0,15 0,15 0,15

8101600 0,45 0,3 0,15 0,1 0,06 0,06 0,06 0,06

Kpyrnoe 75-200 0,1 0,1 0,15 0,15 0.3 0,3 0,3 0,3

210400 0.06 0,1 0,1 0,15 0,2 0,2 0,2 0,2

410-800 0,03 0,06 0,06 0,1 0,15 0.15 0,15 0,15

810—1600 0,03 0,03 0,03 0,06 0,06 0,06 0,06 0,06

IIpumevanusn: 1. [Ipy HATHYMK TEIUIOM3OMALUMI HA METAJIJIMYECKHX BO3QyXOBOJaX JaHHbIe TabiIunsl cleayer

YBEJIMYHBATL B 2 pasa.

2. CHMKEHHEM YPOBHEH 3BYKOBOH MOILHOCTH HA NPAMBIX yYacTKaX KHPNMYHBIX H OETOHHBIX KAHATIOB W3-3a

BEICOKO# KECTKOCTH WX CTEHOK MOKHO mpeHeOpeds.

MOLUHOCTH, B, 1o MyTH pacnpocTpaHeHHs LyMa

cleyeT ONpe/eNaTh Mo (Gopmyse
"l

AL, . = AL,

rae ALP. ~CHUXEHHE OKTABHLIX YPOBHEH 3BYKOBOH Mo~
HOCTH B OTJENbLHBIX JNEMeHTax Bo3ayxosomos, ab; n -
o6llee KOJAHYECTBO 3JIEMEHTOB CETH BO32yX0BOI0B.

(12.16)

Ipu pacnmpocrpareHud wyMa MO NPAMbBIM
y4aCTKaM BO3JYXOBOJOB MX CTEHKH HAYHHAIOT
BHOPHPOBATL MO BO3/IEHCTBHEM 3BYKOBBLIX BOJIH,
M Had HH3KMX 4YacTOTax NPOHCXOJHT 3aMETHOE
CHH)KEHHE YPOBHEH 3BYKOBOH MOII[HOCTH, NPHYEM
y MPAMOYrOJILHEIX KaHANOB OHO 6Olee BHICOKOE,
4eM Y KPYIIBIX.

CHUKEHHE OKTABHBIX YPOBHEH 3BYKOBOM
monoctd AL . 1B, Ha | M AIHHBI B NpAMBIX
Y44CTKaX METATIMYECKHX BO3AYXOBOIOB NPAMO-
YrOJILHOTO M KPYTJIOTO CEMEHHH cleayer NpPHHH-
Matk 1o Tabn. 12.14.

Ha noBopoTax BO3AYXOBOJOB 3HA4YMTEIbHAS
4aCcTh YHEPIHH OTPakaeTcs 0OPATHO K HCTOYHHMKY
3ByKa. B Kpyrnbix Kauanax oTpaieHHe MeEHbINe,
qeM B NPAMOYrofabHEIX. OTpaxeHne MOXKeT ObITh
YBEJIMYEHO C NMOMOIIBIO 3BYKONOIIOaowmei ob-
JIHIIOBKH CTEHOK KdHANA [0 H MOcie NOBOPOTA.

CHuxeHne YpOBHEH 3BYKOBOH MOLIHOCTH B
NpSMOYTOJILHEIX HeOOIHLOBAHHBIX M OOIHLOBAH-
HEIX Y44aCTKaX [OBOPOTA BO3JAYXOBOAOB ONpene-
amoT mo Taba. 12.15. Tlpu yrie nosopoTa MeHb-
meM HIM pasHoM 45° CHUXEHHE YDOBHEH 3By-
KOBOI MOIIFHOCTH He yunThIBawoT. s ddexkrus-
HOTO 3aTyXaHHA HeO6X0HMO OGJINIEBATE HMEHHO

TABJIMLA 12.15. CHWKEHHUE YPOBHEH
3BYKOBOM MOIHOCTH B OBJIMIIOBAHHBIX 1
HEOBJIMLIOBAHHBIX MPAMOYI'OJILHBIX
MOBOPOTAX

Mecto obiuuuoskd 1 ChHxeHde ypoBlieH 3BYKOBOH MOUIIOCTH,
WwHpuHa mopopoTa D, nb, npy cpeaHereOMeTPHISCKUX HacTOTax
MM OKTaBABIX no.ioc, [

63 125 250 500 1000 2000 4000 8000

Bes ob6nuuoBKH:

125 o0 0 1 5 7 5 3
250 001 5 7 5 3 3
500 0o 1 5 7 5 3 3 3
1000 1 5§ 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3
Ho nosopoTa:
125 0 0 01 5 8 6 8
250 0 01 5 8 6 & 11
500 01 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11
[Tocne mosopoTa:
125 0 0 0 1 6 11 10 10
250 0 0 1 6 11 10 10 10
500 0 1 6 11 10 10 10 10
1000 1 6 11 10 10 10 10 10
2000 6 11 10 10 10 10 10 10
Hdo u mocne mo- '
BOPOTA
125 00 0 1 6 1214 16
250 0 0 I 6 12 14 16 18
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18

Mpumeuanue. Januee cpaseTHBBL, €CAH AMHHA
00JMUOBAHHOIO Y4acTKa cocTaBiaseT He meHee 2 D, a
TommuHa o6nHmoBkuM paBHa 10 % mmpaeEs D. [las
0GIMIOBOK MEHbIIEH TOJMIMHB AJHHY O0JMUOBAKHOIO
yHaCTKa ClleayeT NpOnopUMOHATBHO YBEJIUYMBATS.
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TABJAMLA 12, 16. CHYDKEHWUE VPOBHEH
3BYKOBOH MOIIHOCTH B ITJIABHbIX
[OBOPOTAX BO31YXOBOAOB

Illupuna nopopota CHMXeHHe YPOBHeH 3BYKOBOH Moul-

D, MM HOTH AL,, nB, npu cpeaHereomert-
PHYECKHX YACTOTaX OKTABHBIX MO-
noc, I'm
63 125250 500 1000 2000 4000 8000
125-250 000 0 1 2 3 3
260-500 o001 2 3 3 3
510-1000 0 012 3 3 3 3
1100-2000 0123 3 3 3 3

GoKkoBBIE CTOPOHBI B ILIOCKOCTH NoBopoTa. [las
MJIdBHBIX TIOBOPOTOB CHHXEHHE YPOBHEH 3BYKOBOM
MOLLHOCTH YyKa3aHO B Tabx. 12.16.

CHuxeHUe OKTaBHBIX YPOBHeH 3BYKOBOIA
MOLUHOCTH ALP, ab, npu W3MEHEeHMH NJIOLIAMK
TIONEPEYHOTO CEYCHHUSA BO3AYXOBOAA OIpeAcasicTcs
B 3aBHCHMOCTH OT YACTOTHI U Pa3MepoB Monepey-
HOTO Ce4eHUsl BO3/AYXOBOOB TIO ciefyroumMm dop-
Mygam:

TIPH pa3Mepax MonepeyHOro CeYeHUs BO31yX0-
BOJA, MM, MEHBLUHX, YeM yKa3aHel B Ta0bn. 12.17

— 10 1M+ 1)
AL, =10 g2,

(12.17)

rae m,— OTHOLUCHHE rmomaneii nonepeql{m OE:‘]EHHﬁ BO3-
YXOBOJA:

m, = F,/F, (12.18)

(F, u F,—murom@aan rnonepevHoro ce4yeHHs BO3Iy-
XOBO/A COOTBETCTBEHHO A0 M TOCIEe H3IMEHEHHS
CeYeHHs MO NYTH PAclpocTpPaHEHHS 3BYKA, M2);
[pH pa3Mepax MOonepeyHoOro CeYyeHHs BO3Y-
XOBOJd, MM, PABHBIX HJIH OONBLINX, YeM YKa3aHbI
B T1aba. 12.17,
AL, = 10lgm, (mpu m,>1); (12.19)
(12.20)

an IUIaBHOM NEepexoe BO3AYXOBOAd OT OO~

AL, =0 (mpu m, <1).

HOI'O Ce4YeHHS K APYIrOMY CHHXEHHE OKTABHBIX
YPOBHE# 3BYKOBOIl MOLIHOCTH He YYHTBIBAKOT.

Hanpamep, eciu mo OyTH paclpOcTpaHEeHHs 3BYKa
BO3AyX0oBOA cedenmMeM 200 x 300 MM pe3K0 mepexoIMT
B BO3ayXomoa cedeHuem 500 x 600 MM, TO CHHXKeHHe
OKTABHBIX YPOBHEH 3BYKOBOH MOUJHOCTH HAa 4acToTax
63-1000 I'u Haxoaat no dopmyne (12.17) 1 oHO paBHO
2.5 ab, a uaunHas ¢ 2000 I'n-no hopmyne (12.20) 1 oHo
PaBHO HYIO.

CHukeHue OKT4BHBIX YPOBHEH 3BYKOBOM
MOILHOCTH TOC/ie Pa3BETBICHHS BO3YXOBOJA
cleayeT onpeaAensTs o Gopmylie

EForat (m, + 1)

ALp=l0[g[ = 4m,,_]’ (12.21)

rjae m,~OTHOIIEHHE MJIOIAned CeueHHH BO3AYXOBOJOB;
m,=F/ZF, . Fo,, A F~IU0Wam nonepeynoro ceve-
HHS BO3[YXOBOJIA COOTBETCTBEHHO OTBETBIICHHS W Mepest
oTBeTBAeHHeM, M7, IF, —cyMMapHas MIomaib nome-

PEUHBIX ceveHHi BO3YXOBOJAOB BCEX OTBeTRIICHHIA, Me.

Qopmyna (12.21) yunTeiBaeT 3aTyxanue 3a
CYET Pa3/leleHHA 3BYKOBOH MOLUHOCTH 110 OTBET-
BIEHHAM H IOTepH, ODYCIOBJIEHHBIE BHE3ANHBIM
H3MEHEHHEM TUJIOWIA/H NONEPEHOTO CCUEHHS,

Ecin BO3ayXoBOA paccMaTpHBaeMOTro OTBET-
BJACHHS B pa3BeTBJIEHHH nosepHyT Ha 90°, TO
K CHHKEHHIO OKTAaBHBIX YPOBHEH 3BYKOBOH MOIL-
HOCTH B pPA43BETBJIEHHH, PAcCYUTHIBAEMOMY IO
dopmyne (12.21), HeoOX0AUMO [0DABUTH CHHMKE-
HHE OKTaBHBIX YPOBHEH 3BYKOBOH MOLIHOCTH B TO-
BOpOTE.

Koraa Bo3ayx BBIXOAHT B NMOMEUIEHHE Yepes
OTKPBLITHIH KOHEIl BO3/JYXOBOJAA HIM BeHTHIIALH-
OHHYIO pellieTKy, TO [pH TOM Ha BBHIXOJE TpO-
HCXOMUT OTpakeHne 3Byka. CHIKEHHE YPOBHEH
3BYKOBOH MOLIHOCTH 3aBHCHT OT HACTOTHI, MO-
IepeyHOro CeYeHHS peIUeTKH WIH BO3AyXOBOJAA
M OT pacHo.IOKEHH# BBIXOJTHOTO OTBEPCTHH OT-
HOCHTE/IBHO OTPaIeHHH MOMEIIEHHS.

CHukeHHE OKTABHBIX YPOBHeH 3BYKOBOIf
MOIIHOCTH B pE3yjJbTaTe OTPaXeHHA 3BYyKa OT
OTKPBLITOTO KOHIA BO3AYXOBOJA HIIH PEILeTKH Jia-
HO B Taba. 12.4- 118 pacmoIOXeHHS 3AIOHIIO

TABJUIA 12.17. OIIPEAEJIEHUE TPEAEJIbBHOIO PASMEPA BO3/1YVXOBOJA

Cpennereomerpuieckue

MenbLuni pasmep nepporo no CpeaHereoMeTpHYeCKHe

MeHbLIHA pa3Mep Nepeoro no

HACTOThLI OKTaBHBIX [OJIOC, X04Y 3BYKA [ONEPEYHOTO CeYe-4aCTOThLI OKTABHBIX MMOJOC, XO4Y 3BYKa MOIMEpe4HOro ce4e-

T'u HHSA BO3OAYXOBOJA, MM
63 5000
125 2500
250 1400
500 700

I HHA BO3AYXOBOOA, MM
1000 400
2000 200
4000 100
8000 50



265

12.6. Onpedeaenue mpebyemozo chudcenus wymd

TABJIHULA 12.18. CHWKEHUE VPOBHENA
3BYKOBOW MOIIHOCTHW B PE3VJIbTATE
OTPAXEHUSA 3BYVKA OT OTKPBITOIO KOHLA
BO3AVXOBO/IA WJIM PEIIETKH,
BBICTYITAKOIIMX B IMOMEIIEHUE WU
ATMOC®EPY

Juame1p BO3gyxoBO-
Ja WM KopeHb KBaj-
paTHBIH H3 TomaaH
NPAMOYTOJILHOTO  BO3~
AYXOBOJA WIH peiuet-

Cuuxenue 0K1aBHBIX YpOBHE#H 3BYKOBOi
monmiocTH, AB, NpH CpeaHeTeoMe | pUHECKHX
MaCTO1ax OKTABHBIX Tonoc, [

KH, MM
63 125 250 500 1000 2000 4000 8000

25 36302418 12 6 6 0
50 30241812 6 2 0 0O
80 2620148 3 0 0 0
100 2418126 2 0 0 0
125 2216104 1 0 0 0
140 21159 4 1 0 0 O
160 20148 3 0 0 0 0
180 9137 2 0 0 0 0
200 g126 2 0 0 0 0O
225 171 5 2 0 0 0 0
250 16104 1 0 0 0 0
280 59 41 0 0 0 0
315 148 30 0 0 0 0
350 13720 0 0 0 0
400 126 2 0 0 0 0 0
450 11520 0 0 0 0
500 w41 0 0 0 0 0
560 9 410 0 0 0 0
630 8 300 0 0 0 0
710 7200 0 0 0 0
800 6 200 0 0 0 O
900 5200 0 0 0 O
1000 4100 0 0 0 0
1250 3000 0 0 0 0
1400 2000 0 0 0 O
1600 2000 0 0 0 0
2000 1000 0 0 0 0
2500 0000 O O 0 O

co creHo u B Tabn. 12.18-ans ciayyad, korma
BO3/IyXOBO/, (pelieTka) CBOOOIHO BLICTYIIAET B I10-
MellleHde uin aTMocgepy. CHukenne ypoBHeii
3BYKOBOH MOIIHOCTH B KaJOPU(Epax ¥ BO3AYXO-
OXNaJMTENAX NpHAMMaioT pasHeiM 1,5 nb. Cywm-
MapHOE CHWXEHHe YPOBHell 3BYKOBOK MOLIHOCTH
B CEKIHAX LIEHTPAJIbHBIX KOHHIHOHEPOB WJIIH TH-
MOBBLIX TPHTOYHBIX KaMEp MOXHO TIPHHHMATh
10 b Ha BCeX yacTOTax.

12.6. ONPEAEJEHUE
TPEBYEMOI'O CHMXKEHHMS [IYMA

TpebyeMoe CHIKEHHE OKTABHLIX YPOBHeEH
3BYKOBOTO [IdBJIEHAS DPACCYMTBIBAIOT OT/EILHO
A KaKA0M0 MCTOYHMKA ITYMAa, HO TIPH ITOM

YYHTBIBAIOT 0OlIee YHCIO ONHOTHIHMLIX IO CHEKT-
pPY 3BYKOBOil MOIIHOCTH HCTOYHHKOB IIymMa M
YPOBHH 3BYKOBOIO J@BJIEHHS, CO3/14BAEMBIC KakK-
ABIM H3 HHX B pacyeTHON Touke. B obuiem ciyyae
TpebyeMoe CHHKEHHE MyMa JUIS KaXa0ro McTou-
HUKA [IOJKHO OBITB TakuM, 4TOOBRI CYyMMAapHBIE
YPOBHH BO BCEX OKTABHBIX TOJOCAX 4HacTOT OT
BCEX MCTOYHUKOB IlIyMa HE NpPEeBLIITATIH AONYCTH-
MBIX ypoBHeit 38ykoBoro fasnerus. KoHTposeHoe
CITOKEHHE YPOBHEH MOXKHO CAETaTh 1O JTAHHBIM,
npHBeAeHHBIM B Tadi. 12.1.

[Tpy HaIHYHH OJHOTO HCTOYHMKA UIymMa (Ha-
[pHMeEp, ABTOHOMHOTO KOHAMIHOHepa) Tpebye-
MOE CHHXEHHE ypOBHEH 3BYKOBOTO MA4BJICHUS B
pacyeTHOM TOYKEe B TIOMEUIEHHH WIKM HA TEPPHTO-
pUH ompeaensoT 10 hopMye

ALz = L — Lyon, (12.22)

rae L-yposens 3BykoBoro namienus, AB, B pacdyernOiH
TOYKE B PAacCMATPHBaeMOH OKTaBHOH MOJ0Ce YacToT,
cO3/1aBaeMblii JAHHBIM HCTOUHMKOM wmiyma (oM. m. 12.4);
L —JONYCTHMbIH OKTaBHBIH YPOBEHbL 3BYKOBOI'O JaBJle-

non

uust, 1B, Wig CHCTeM BeHTHIALMM, KOHIHIHOHHPOBAHHS
BO3/IYXd M BOZAYIUHOTO OTONJIEHHA, (cM. 1. 12.2).
TpebyeMoe cHHXeHHe OKTABHBIX YPOBHEN
3BYKOBOTO /IABJIEHHA B paéqemoi’l TO4YKE B TIO-
MEIIECHNN WJIH HA TEPPUTOPHH MNpH HAJIHYHH He-
CKOJIBKMX MCTOYMHHKOB 1IyMa, OTIHYAIOUIHXCA
oamH or apyroro medee dem ua 10 ab, onpe-
IENAT A8 KaXka0oro UCTOYHHKA B OT/EJLHOCTH
no dopmymne
ALW’

=L L, +10lgn, (12.23)

rne L,—oKkTaBHBIH ypOBeHs 3BYKOBOro mnaBrmeHus, ab,
CO34BaeMbIiA pacCMATPHBAEMBIM HMCTOYHHKOM IIYMa B
pacudeTHOM Touke; #—o0Lee 4MCI0 NPUHAMACMBIX B pac-
YeT HCTOYHHKOB IHYMA.

B ofuiee yucrno MCTOUHHMKOB I1yma 7 TIDH
onpenelieHHH TpeOyeMOro CHHXEHHS OKTABHBIX
YPOBHelH 3BYKOBOIO MABJIEHHS B PACYETHBIX TOY-
KaX, PACMOJIOKEHHBIX HA TEPPUTOPUHM KUIIOW 3a-
CTPOMKH H/M Ha MAOMIAAKAX IIPOMBILIIEHHBIX
TpeNPHATHH, ClTeAYeT BKIIOYATh BCE HCTOYHHKH
1ITyMa, KOTOpBIe CO3/Iak0T B PACYETHOH TOYKE OK-
TAaBHbIC YPOBHM 3BYKOBOTO IABJIEHHH, OTJIHYAIO-
muecs MeHee vem Ha 10 ab.

K ucrounmkam Iiyma Ha npuierarortieil Tep-
PHTOPHH MOTYT OTHOCHTBCA OTKPHITO YCTAHOB-
JeHHble BEHTHIATOPBI, KOMIIpECCOPbl M T.IIL,
a TaKxe BBIOPOCHBIE WIH BO3MyXo3abopHbie OT-
BepCTHs (MPOoeMbl) KAHAIOB M AXT, H3JTy4arolnuX
IyM B aTtMocdepy.

IMpu onpenenennu AL., 118 pacuyeTHBIX TO-
Y€K B IIOMELIEHHH, 3a1IHILAEMOM OT LIyMa CHCTEM
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BEHTUIIALHH, KOHAHIMOHMPOBAHHA BO3AYXd WIH
BO3/IyLIHOTO OTOIUIeHHS, B obLuee KOJIHYeCTBO
NPUHMUMAEMBIX B pacdeT HCTOYHUKOB IIyma clle-
JIVeT BKIIHOYATh:

npu pacdere TpeOyemMOro CHHMXEHHS LIyma
BEHTH/IATOPA (PACHET LEHTPAILHOTO TJIYIIHTENA)
TPUTOYHOH MJIH BBITSKHONW CHCTEMbI— HHC/IO CH-
CTEM C MEXaHHYECKMM TOOYMXaeHHeM, obciyxku-
BAIOIMX MOMEIIEHHe C PACYETHON TOUKOH; IyM,
TEHEPHPYEMBIH  BO3AYXOPACHPEACTNTETLHBIMH,
BO3AYXOPETYIHPYIOWIHMMH ¥ (hACOHHBIMH JIEMEeH-
TAMH, [IPH 3TOM HE YYHMTHLIBAETCS, TAK KAK CIIEKT-
pBl MX IYMd CHJIBHO OT/HMYAIOTCS H OKTaBHbIE
YpPOBHH LIYMa B MIOMELIEHHH B Pe3y/IbTaTe ITOrO
HE yBﬁ.‘TH‘IHEa}OTCH;

npu pacdere TpebyemMOro CHHXKEHMA Iyma,
reHEpUPYEMOTO BO3AyXOpacnpe/e M TeIbHEIMH
YCTpOHCTBAME OJHOH BEHTMJIALMOHHOM CHCTEMBI
(m1adhoHaMHu, peleTKaMH M T.IL),— HHCJIO CHCTEM
BEHTWIALMH C MeXaHHYeCcKUM NOOYKIeHHeM, 00-
CIYKHBAIOLUIMX PAacCMaTpPUBAEMOE IIOMEILEHHE,
LUYM BEHTHJIATOPA, BO3AYyXOPEryIHPYIOWHX H da-
COHHHIX JJICMEHTOB IIPH 3TOM HE YYMTHIBAETCH;

TIpH pacyeTe CHHXKEHHS IIYMa, TeHepPHPYeMO-
ro (hacOHHBIMM 3TEMEHTAMH H BO3JYXOpPEryJin-
PYIOUIHMH YCTPOHCTBAMH PaccMaTpHBAEMOTO OT-
BETBJIEHUS,— YHCJIO (PACOHHBIX JIEMEHTOB M APOC-
ceneilf, YPOBHH IIYMa KOTOPBLIX B JAHHON OKT4B-
HOHl Toj0Cce OTIHYAKTCH OQHH OT APYroro MeHee
yem Ha 10 gb (Hanmpumep, TPOHHMKOB K OTBET-
BIIEHHMIO M Jipoccelieid, T.e. # = 2); UM BEHTHIH-
Topa A PELIETOK IIPH 3TOM HE y‘!HTLIBHETCﬂ, HO
AL., ypenuuupaetcs Ha 3 gb.

B obmieM KOIHYECTBE MPHHHMAEMBIX B pacyeT
HCTOYHMKOB [IIYyMa HE YYHTBIBAIOTCH JPOCCENH-
PYIOLIAE H BO3AYXOPETYJIUPYIOLIHE YCTPOHCTBA,
YCTAHABJIHBAEMBIE B MarHCTPajbHbIX BO3AYXOBO-
Nax; He VYHTBLIBAIOTCA MCTOYHHKH [IYMa, CO3/ar0-
[IMEe B PACYETHON TOYKE B PACCMATPHBAEMOH OK-
TABHOH TOJIOCE YPOBHH 3BYKOBOTO aBJICHHS,
MeHbIIIE, YeM JoTycTumsie, Ha 10 b npu ux wHciae
ue Gonee 3 u Ha 15 ab npwm ux ynciae He 6ouee 10.

Tpebyemoe cHHMKEHHE ITYMA, TEHEPHPYEMOTO
BO3/lyXOpacrnpe/ie;TaTe IbHbIMA, ~ BO3/YXOpETY.IH-
pyrolAMH 1 (DACOHHBIMA JIeMEHTAMH CHCTEM,
JIONYCKAETCS PACCYMTHLIBATE TOJNLKO [JIA CcpejHe-
reomeTpHieckux dactor 500 m 1000 I'm.

Ilpu onpenenennn no popmyne (12.6) okTas-
HBIX YPOBHEH 3BYKOBOro JaBieHMs L OT pasziny-
HBIX HCTOYHUKOB MIYMa [UIA pacueTa Tpebyemoro
CHHKEHHsSI YPOBHEH 3BYKOBOTO JABJIEHHS B pac-
4yeTHOW Touke mo (opmyne (12.23) nomnyckaercs

PACCTOSHHSA MO HMCTOYHHMKOB 1IyMa TNPHHHMATH
O/IMHAKOBBIMH H PABHBIMH CpeHEMY apH(pMeTH-
YEeCKOMY Fep(r, = rep) B CIy4asiX, KOT/AA [Fuaxe <
< 1,57yuu ANA pa3’HBIX HCTOYHHKOB IIyMa.

JIns OMMHAKOBBLIX IO H3J1y4aeMOl MOILIHOCTH
MCTOYHMKOB LUYMd B 3TOM CIydde JOCTATOYHO
paccunTaTth TpebyeMoe CHHKeHHe YpoBHeH 3BYKO-
BOr'O ABJICHHSA JUIS OJTHOTO HCTOYHHKA, MPHHMMAN
r, = rep. Torna TpeGyeMoe CHHKEHHE YPOBHS 3BY-
KOBOTO naBjieHus AL., GyaeT OAMHAKOBBIM A%
BCEX HCTOYHHKOB IUyMd.

B cnyuae HeoOxoammocTH (HAapHMep, A8
KOHTPOJIbHOH TpoBepkH) Tpebyemoe cymMMapHoe
CHHXKCHHE OKTABHBIX YPOBHell 3BYKOBOTO AaBJie-
HHS B TIOMEIICHWH TIPH OJHOBpeMeHHOH pabore
HCTOYHHKOB IYMa CJIeAyeT ONpenenaTh no ¢op-
MyJie

ALTP cym = Lcyu = L;(o" N (I 2 24)

rae qu" OKTaBHBLA YPOBEHE IBYKOBOI'O JaBlieHHs B pac-
4eTHOA TOYKE OT BCEX HCTOYHHMKOB Liyma, b, ompe-
JejseMblid N0 JdHHBIM, NpHBegeHHbIM B Tabn 12 1, wiu
H3MEPCHHEM B JKCIUIYATHPYEMBIX 3MaHHAX

12.7. 3BYKOM3OQJISILIUSA
WM BUBPOM30JISILMSE
BEHTHUJISILIMOHHBIX KAMEP

JIns cHUKEeHHs WymMa CaMOro HCTOYHHKE He-
obxoanmo: 1) npu BLifOpe 060OpYynOBaHHA YuH-
TBIBATH HAPAAY C APYrHMH pabouyuMM napamer-
PaMH YpOBEHb 3BYKOBOH MOLIHOCTH BEHTHIATOPE;
2) cTpeMUTBCA K TOMy, 4TOOBI NpH 3aaHHOM
06BEMHOM PACXO/IC H CONPOTHBJIEHWH CETH BeH-
THISTOp paboran B pexHMe MAKCHMAIbHOTO
KII[; 3) cHuxaTh CONPOTHBIICHHE CETH H HE YCTa-
HABJIMBATL BEHTHIATOP C 3aIlaCOM MO AABIECHHIO;
4) nenaTh TUTABHBIN MOABO BO3AYXa K BXOAHOMY
naTpybky BeHTHIsSITOpY; 5) ocoboe BHHMaHHE OG-
paliaTh Ha CTATHYECKYIO M IMHAMMYecKyr OataH-
CHpPOBKY pabouero koieca BEHTHASTOpaA; 6) OT-
JIABATh NPeANoYTeHHe UEeHTPOOEkKHBIM KOoMIpec-
COPaM H HACOCAM K4K MEHEE IIYMHBIM IO CDaBHe-
HHIO C MOPLIHEBHIMH (KOMITPECCOPHI ¢ 4eTHIPbMSA
u Gosee UWIMHAPAMH NPENNOYTHTENbHEE, YeM
C OJTHHM WIH C JIBYMH).

OT THXHMX NOMEINEHHH BEHTHISAUMOHHBIE Ka-
MEpBLI TI0 BO3MOKHOCTH CledayeT YAalfiTh, pac-
nojaras MX B OT/AENbLHO CTOSIMX TNPHCTPOIKax
WM B NIOJBANAX 3AaAHHH

B obumiem cnyuae mns obecnedeHus xopouiei
3BYKOH3OJALHH  PeKOMEHJYeTCs  CJeayrolee:
1) ycTaHaBIHBATL TIYIIHTENM A9POAUHAMHYECKO-
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O LIyMa B BO3/lyXOBOJaX BCACHIBAHHS H HATHETa-
HHS BEHTHISTOPOB; 2) BUGPOH30/IHPOBATE BEHTH-
JIHUHOHHBIE ATPEraThl W HACOCH! C IOMOIIBIO TPY-
AKHUHHBIX HITH PE3HHOBBIX aMOPTH3aTOPOB; 3) NpH-
MEHATh 3BYKONOTJIOWAKONIHE OOIHLOBKH /IS CHH-
HEHUSA ypOBHH myma B CAMHX BEHTH.IALIMOHHBIX
KaMepax HIH BeHTHIHPYeMbIX MOMELICHHAX; 4) U1
CTPOMTEIBHLIX OrPAXAeHHII HCIONB30BATH KOH-
CTPYKLHM TOBBILEHHON 3BYKOH3OJALHH; 5) NPH-
MCHSTH «IJIABAROMIHE» KOHCTPYKIHMHU NMOJIa B BEH-
TUIALHOHHBIX KaMepax; 6) YCTpauBaTh CILTONIHbIE
MIOfIBECHbIE IIOTOJIKH B PACHOJOKEHHBIX IO/l BEH-
THIAMHOHHEIMH KAMEPAMH THXHX TOMEIIECHHAX.

BuGponsonsuma. BenTUnATOPH M HACOCHI He-
00XOMMMO YCTAHABIVBATE HA BHOPOW3Q/ISATOPEL
BuiGop THna BHOPON30NATOPOB 3aBUCHT OT MecTa
YCTAHOBKH OGODYAOBAHHA H 4aCTOTHI BpAlllEHHsS
pabotero Kojeca BEHTHIATOPA W OJIEKTPOABH-
TATENS.

ek THBHOCTL AKYCTHYECKOH BHOpDOM30.14-
LA  OTIpenesifseTcs ocankoil BuOGpOH3014TOPOB
TIOA HArpy3ko#. YeM MeHee KecTKoe NepeKphiTHe,
TeM Oo0fpiNe AOIAKHA OBITE oOcajka BHOPOH3O-
JIATOPOB.

PekOMEH/IyeTCsl IIpH 44CTOTE BPAICHHS 10
1800 MuH "~ HCIIOJIB30BATEH CTANBHEIE IPYKHHB CO
3IBYKOM3OJIMPYIOLIIMMH TIPOKJIAIKAMM (HalpHMep,
Hu3 peOpuCTOi MM K3 NepPOPHPOBAHHOM JIMCTO-
BOH pe3umbl), a 1pu uactote Goiaee 1800 muu~!
JIONYCKAETCH NPHUMEHEHHE PE3MHOBBIX aMOpTH3a-
Topos. [Ins mpyXKHHHBIX AMOPTH3ATOPOB PEKO-
MeHjyeTcs cTank Mapku 60C2, a A pe3HHOBDIX —
pesnna coctapa Ne 1847 wim Ne 3311 mockoBckoro
3apoma «Kayuyk».

O6opyaoBanne, coznaroliee OoJbIIHE THHA-
MHAYecKHe HATPY3KH (BEHTHJIATOPBI, HACOCHI, KOM-
npeccopbl H T.1L.), Nepe/l YCTaHOBKOH Ha BHOpO-
H3O0JIATOPHKI CJIEAYET XECTKO MOHTHPOBATL HA TH-
*elloi GeToHHON nHTe. Bec IMTE n0mkeH ObITh
npumepuo B 2-3 paza Goneime ofmiero Beca
arperata ¢ WIEKTPOJABHTATCIEM,

Jas xopoiieit BHOPOH30/AIMH HEOOX0JHMO
YCTpPaHHTB BCe JKECTKHEe CBA3H Mexay BuOpomnso-
JIHPYEMBIM ATPETaTOM H CTPOHTENbHBIMH KOH-
cTpykuuamu. [THTaHue K 37IeKTPOJBHTATEIAM Cle-
AyeT NOABOAWTH THOKHMH KabelenpoBoaaMH.
T'uOKMMHA BCTABKAMH HYXHO IPHCOCIHHATH He
TOJIBKO BO3[YXOBO/IbI K BEHTWJIATOPAM, HO H TPY-
6ONMpPOBOBI K HAacOCaM.

I'ubkue BCTaBKU AN BO3AYXOBONOB CJIEAYET
MOHTHPOBAThH TAK, YTOOBI OHM CUNILHO HE MpoO-
BHCA/IH M HE HATATHBAIIKCE, TOITOMY Jy4llle BCETO

HCIIOJIL30BATH MATEPHAJ THMNA TNPOPEIHHEHHOTO
OpezenTa. B kavecTBe rubKHUX BCTABOK 1A Tpybo-
NPOBOJIOB MOXKHO NPHMEHATH PYKaBa Pe3HHOTKA-
HEBblE HANODHBIE WIH PYKaBa PEe3MHOTKAHEBbIE
¢ metaveckumu cniapansmu (TOCT 18698-79%),
MoxHO Takxke HCIONB30BATHL THOKHE MeTaJllIH-
4eCKHe BCTABKM JOCTATOYHON JUIHHBI (Hanpumep,
no TY 400-2/7-37-71, T'1aBcaHTEeXMOHTaX).

PexoMesnyeMass MUHUMAJIbHAS JUTHHA METAl-
JHYECKHX BCTABOK 3aBHCHT OT amameTpa Tpybo-
npoOBOJA:

HAuamerp Tpybomnpo-
BOAa, MmM . . . . . 10 15 20 25 32
JAnuHa BCTABKH, MM 200 220 240 250 280

ITpodoancenue

HAuamerp Tpybomnpo-
BOAa, MM . . . . . 38 50 75 100

JuHa BCTABKH, MM 330 380 500 600

3sykonornomawume o06.amuoBkH. B BenTHIIA-
OWOHHBIX Kamepax Ha BCeH MIOLA/M MOTOJKA
W HA BepXHeil NMOJNOBHHE JBYX CMEXHBIX CTEH
chefyeT yCTpauBaTh 3BYKOTOrIIowawume obiam-
1OBKH. JII8 BEHTHIHPYEMEBIX TIOMEIEHHH A0CTa-
TOYHO OGNHUEBATE TOILKO NMOTONOK.

CuwkeHHe YPOBHS 3BYKOBOTO IaBleHus, nb,
B TIOMEILEHHH B Pe3yJIbTATe NPHUMEHEHHS 3BYKO-
norjoawllield o6IHIOBKH ONPeAenaoT o (hop-
Myie

AL =101gB,/B,, (12.25)

rae By A B, -noCTOAHHbIC MOMEINEHHA COOTBETCTBCH-
HO 10 M nocne ycTpolictea 3Bykonorjiowasoueid o6-
JIMMOBKMH, M~

DddekT CHIKEHHA 1IYMa B pe3y.bTaTe MpH-
MEHEHUS 3BYKONOIIOWAolIe obnuLOBKY O6kIY-
HO cocTapisier 5-8 1B (9KBHBANEHTHO CHUKECHHIO
3BYKOBOH MOLIHOCTH WCTOYHHKA myMa B 3—6 pa3).

PaznuyHbie 3BYKONOINOINAOUINE KOHCTPYK-
IHH H HX KO3(hPUUHEHTB] 3BYKOMOITOIEHHS TIPH-
Beflensl B «PykoBOACTBe IO pacue1y W NpOEKTH-
POBAHHIO HTYMOTJIYIIEHHS B IPOMBIILJIEHHBIX 3714~
ausix» (M., Crpoiiusnar, 1982).

3nyKon3oanpyroume CTPOHTENLHBIC KOHCTPYK-
man. J{ns obecnedeHns NOBBINIEHHONW 3BYKOM30IIs-
OHH MEXKAY I[OMEIIEHHAMH 11 BEHTHIATOPOB
H CMENKHBIMH THXHMHM TOMEIICHHAMH TI0JI, CTEHBI
H TEPEKPbITHA BEHTWISAIHOHHBIX KaMmep IOJKHEI
OBITb TOCTATOYHO MACCHBHBIMH.

Tpebyemyro  3BYKOM30JIMPYIOUIYIO CMOCO6-
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Puc. 12.5. KoncTpykuus mosja Ha yOpyrom OCHOBaHMM
H ero CTHIKA CO CTeHOM

[ - we1e306eTONHAN «NNABAKOMAR) NIWTA, 2 - THAPOM30NALMHS: 3 -
ynpyruit coi; 4 - Hecywas niuuTa NepeKpuLITHA; 5 YyIIOTHHTENb,
6 - CTeHa

HOCTh, 1B, Orpaxk/eHnii OIpenensioOT MO ypas-
HEHHFO

Rip= Ly — Laon + 101gS/B,,  (12.26)

roe L,,—ypOBeHb 3BYKOBOTO IJ4BJICHHS B LIYMHOM MO-
Me[IeHHH — BEeHTHIAUMOHHOA Kamepe, ab; S-mnomans
CMEKHOIO OTpaXkaeHus, M. B, -IOCTOSHHAs MOMelde-
HHA, H3IOIHPYEMOI'O OT LIyma, Mz.

3nayenus L, W B, OnpeleisoT akycTHHeC-
KHM PacieToM. 3ByKOH30IHPYIOLIAs cCnocoOHOCTR
HEKOTOPBLIX KOHCTPYKIMH PaccMOTpeHa B CHpa-
BOYHMKE MNPOEKTHPOBIIHKA «3al|Ta OT WIyMa»
(M.. Crpoiiuzaar, 1974).

[Ipu pacronokeHHH BCHTH/IAIHOHHbIX KAMep
HA TIPOMEXYTOYHBIX MIH BEPXHHMX TEXHHYECKHX
sramax SPPEeKTHBHO CO3JAHHE «IIJIABAIOLIETO»
noJia Ha BCel MIOLIAH TTOMEIIEHHS UIA BEHTHIIA-
uuonHoro obopynosanus (puc. 12.5). Jonyckaercs
CKAaTHe PEKOMEHIYEeMBIX ANf OTABAOUEro Mona
B KayeCTRE 3BYKOH3OIMPYIOLErO CJ10A CTEKI0BO-
JOKHHCTHIX ILTHT Ha 10-20% Tpur TIPUIOXKEHHH
HArpy3kH 4 JONOIHHTENbHOE Ckathe Ha 10-15%
Te4eHHe CPOKa CIVKOB BEHTHIAUHOHHOH YCTa-
HOBKH.

PacyeT CTPYKTYPHOTO IyMa OT BEHTHIISLH-
oHnbIx arperatoB 114-70, 114-76 u 1114-46, ycra-
HOBJIEHHBIX HA TIEPEKPHITHAX, H3JOokeH B «Peko-
MEHJAIUAX [0 PacdeTy CTPYKTYPHOTO WIymMa OT
BEHTH/IALIMOHHBIX aTPEraToB, YCTAHOBIEHHBIX Ha
TMepeKpEITHAX, H MCTO/IaM €ro cuuienus», A3-861
(1982 r.), paspaboranusix HUMC® n T'MHU Can-
TeXNpoeKT.

12.8. IPOEKTUPOBAHUE [JIYIIHTEJEA

B BeHTHJIAIMOHHBIX CHCTEMAX Haubonee ue-
:Iccooﬁpaano OPUMEHATE AKTHBHBIE TIYIIHTCIIH,

T.€. TAYUIATENM CO 3BYKOIOTNOUAMOIIAM MaTe-
PHAJIOM, TIOCKOJILKY BEHTHIIATOPBI HMEIOT LIMPO-
KOIOJIOCHBIA criekTp myma. Pexomenayercst npu-
MeHATh TpyOuyaThele, MJIACTHHYATHIE H K4AMEpHBIE
TJIYIIATEIH, 4 TaKke 06THIIOBAHHBIE H3HYTPH 3BY-
KOTIOMJIONIAOIAMH MaTepHanaMu BO3JyXOBOIbI
W MOBOPOTBHI.

B ofwmemM cnyyae TpyGYaThIE TNYIIKTEIH CNe-
JlyeT PUMEHATH MPH pasMepax BO3AYXOBOJOB /10
500 mm. Mpu Gonblumx pasMepax uenecoobpastee
NNACTHHYATRIE HJIH KaMEpHBIE TYIIHTEIH.

Heobxoaumyio niom@anb CBOOOAHOTO cede-
HHS TAOYIUHTEIs ONPEAensitOT H3 COOTHOUICHHS

S, =0/ . (12.27)

rae Q- pAacxoa BO3MyXa ueped FIYIIATENb, M/C; Uy, —
[0NycKAeMas CKOPOCTL BO3AyXa B IIylHTene, m/c, 3a-
BHCSAIIAA OT PACIOTATAEMBIX TIOTEPh NABIEHHA H YPOBHS
yM00OpPA30BAHHA B [IyIIHTENE.

JInst OGLIECTBEHHBIX H AMHHHCTPATHBHBIX
3MaHMil IOTTYCKAEMYIO CKOPOCThH BO3/lyXa OpHeH-
THPOBOYHO MOMKHO NPHHHMATE B 3aBHCHMOCTH OT
JIOTIYCKAaeMOTO YPOBHS 3BYKa B MOMEIICHHHM:

JlonyckaeMblil ypOBEHE 3BY-
Ka B MOMeIleHuH, 1BA .

JomnyckaeMasi CKOpoCcTb BO3-
ayxa,m/c. . . . . . . 4 6 8 10

B Hp0H3BDﬂCTBCHHbDL 3AAHUAX HpOMblI.l.lﬂeH-
HBIX TIPCANPUATHA CKOPOCTH BO3JYXa B TITyILH-
TeNnAx He A0kHA NMpesbnnaTh 10-12 m/c.

30 40 50 55

12.9. TIPUMEP AKYCTUYECKOI'O
PACYETA MPUTOYHOW YCTAHOBKH

Hexoouvie dannwie. B noMemenne o6paboTku
JAHHBIX JUTS BBIYHCIHTEIBHOTO LEHTPA € ILTO-
maapo moja 12 x 6 M KW BBICOTOH moTosKa 4 M
uepe3 LIECTh XAMO3WHHRIX pemleTok THna PP-4
pasmepom 400 x 200 MM nojaeTcs BO3AYX ¢ pac-
xozmom 2800 m? /4.

[IpuTOUYHEIE pelieTKH CMOHTHPOBAHBI 3aMo-
JIMUO B cpeﬂ.ﬂcﬁ YaCcTH CTEHBLI, HMCIKOT OTHOCH-
TenpHoe cBoboaHoe ceuenne 0,7 H pacrnoI0KeHH
HA PACCTOSHUHM r = 2,5 M 1 moa yriom O = 45° ot
Brnuxkainiero pabovero mecra.

B rpHTOMHOM YCTAHOBKE HCHOJNBL3YEeTCH LEHT-
poGexublil BenTunaTop BLI4-76 Ne 16 ¢ mapa-
MeTpamm: pacxond @ = 45000 M3/ = 12,5 M%/c,
naassienne p, = 1300 Ila, yacToTa BpaleHHs n =
= 565 MuE " !, OTKNOHeHHe pexuma pabOTHI BEH-
TuasTOpa OT pekuma makcumyma KIT-12%.
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Puc. 12.6. Cxema pacyeTHOH BeTBH BO3AYXOBOAOB

J-npuToYHLIA BenTHaATOP; 2-naaBnbif noBopoT; 3 Tpoiinuk,
4- Kamepa CTATHYECKOI'0 JABIEHHN; 5—KPEeCTOBHHA, 6 KA TFO3HHE-
Hble pelierkH; 7 - peUMpRYISUMOHNBIH BeHTHIIATOD

PaszMep  BEIXOHOTO
1120 x 1280 mm.

MeTtanmHyeckue BO3AYXOBOJBI TETLIOH30JIA-
1M HE HMEIOT.

Tpebyercs ONpeneiuTh IWYyM B NOMEIICHHUH,
Co3/1aBaeMblii MPHTOYHOM cucTemoii I1-1, BLISABHTD
TpefyeMoe CHHKEHHE YPOBHA LIyMa M 10100paTh
raymuTens, Cxema pacueTHOH BeTBH BO3AYXOBO-
nos naHa Ha puc. 12.6. .

Pewernue. OXTaBHBIE YPOBHH 3BYKOBOH MOIL-
HOCTH TNPUTOYHOIO BEHTHAATOPA, W3JIyd4aeMOk
B CeTh, onpeaenuM no ¢opmyne (12.1), aas gero
TIPETBAPHTEIBHO BbIYHCIHM:

L+20lgp, +101gQ + 8 =

45000
3600

3navennss nonpaskn AL, Hax0oaHM IO
taba. 12.3, nonpaekn AL, -no tabn. 12.4.

Jlns  HACASIHOCTH  pacyeTd INPOMEXYTOM-
HbIC [aHHBIE W KOHEYHEIE pe3yJbTaThl CBOIHM
B Taba. 12.19.

CumxeHHe YpOBHeH 3BYKOBOH MOIIHOCTH B
OTAEJIBHBIX 3JIEMCHTAX BEHTHNSAIIMOHHOW CETH OT
NPHTOYHOTO BEHTHIATOPA A0 PacCcMaTpPHBAEMOIo
MOMEMIEHHS ONpeneseM 1[0 NaHHBM pHc. 12.5
W BHOCHM B 103, 5-16 T1abn. 12.19. CHmxeHue
IyMa B PAa3BETBJICHHWH TIPHTOYHLIX PEHIETOK He
YYHTBIBACTCS, TIOCKOJBKY PeHIeTKM HaxoaaTcs
B omHoM momeltennH, CyMmapHoe CHHXEHHe

natpybka  BEHTHIATOPA

=30+ 201g 1300 + 101g + 3 =106 ab.

\7200=7000

YpOBHeil 3BYKOBOH MOLIHOCTH NMPUBE/ICHO B 1103. 17
Tabn. 12.19.

IMocToAHAYO TOMENICHHS HAXOAUM 110 Tabit.
129 u 12.10 ¢ y4eTOM TOFO, 4TO TOMEIICHHE
00paboTKH AaHHBIX JUTS BBIMHCIIMTEIILHOTO WEHT-
pa OTHOCHTCA K TOMEINEHHAM CO 3BYKOTIOI/IO-
uiaroeil oO/IMIIOBKONW MOTONKA W YACTH CTEH.
3nas obvem nomemenus V=288 m> u THn no-
Meltiehus 4, no Tadn. 12.9 HaAXOAUM NMOCTOAHHYIO
nomellienss Ha 4actote 1000 I'm, koTopas paBHa
192 M2,

PaccuuTtanaeie 1o gopmyie (12.12) oKkTasHbIe
YPOBHH 3BYKOBOTO NABJICHHS B PACYeTHBIX TOYKAX
OT paccMaTpHBaeMONl CHCTEMBI CBe/ICHBI B 103. 25
Tabn. 12.19.

VuureiBast, 4T0 001Iee YHCIO BEHTHIIAIMOH-
HBIX CHCTeM, OOCTYKHBAIONIHX TIOMElIeHne, n = 2
(MpUTOYHASN M PEUMPKYIALUMOHHASN), MO (opmye
(12.23) noacuuTeiBaeM TpebyeMoe CHUKECHHE YPOB-
Hell 3BykoBOro napieHnsi. [lomyyeHHbIe NaHHBIE
npuBeaeHs B 1103, 26 Tabn. 12.19.

TpebGyemoe cHMMCCHHE YpPOBHeH 3BYKOBOTO
J@aBJieHHs ODECNeYHT MIacTHHYATHIR TIIYHIHTENb
AHHOH 2.5 M ¢ muacTdHamu 200 MM Ha pac-
crosuu 200 mm.

PaGoune wepTexku TriyluHTeNel NpPHBEAECHBI
B THIOBOM IpoekTe «I IylInTenu HmiyMa BEHTH.IA-
[IHOHHBIX YCTAaHOBOK» cepuu 5.904-17. Yrobwn mo-
nobpark rIyHIATENb, IPeABAPUTENBHO ONpEaAcIis-
€M Uyon TIO OaHHBIM 1. 12.8. JIns paccmarpuBae-
MOTO TNOMELIEHHSA Unen = 7 M/C. JI7I UEHTpasb-
HOTO TJIYIUMTENA TPHHHMAEM MAaKCHMAIBHYIO
Daon = 15 M/C (YUHTBIBAS ONACHOCTL BHIIYBAHHS
3BYKOTIOTJIOTHTEJIS).
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TABJIWULOA 12.19. MOCJHAEAOBATEJIBHOCTb PACHETA

Ne n.n. PaccmaTpuBaemas senvuuna  Mcrounuk 3navenHa pacCYHTHIBAGMON Bennumuel, AB, mpu cpeamereo-
METPHYECKON 4acToTe OKTABHONH nomocky, I'u

63 125 250 500 1000 2000 4000 8000

1 L,,., 1B Tabn. 12.1 66 56 49 44 40 37 35 33
2 IMonpaeka AL, ab (ana Taba. 12.3 5 5 8 11 15 20 27 34
TMPUTOYHOTO BEHTHIATOPA),
npr # = 565 mua !

3 IMonpaska AL,, nb (ans Tabn. 12.4 2 0 0 0 0 0 0 0
NPHTOYHOTO BEHTHJIATOPA),
1000 x 1600 MM

4 Oxrasuasie Y3M npurouno-Dopmyia 103 101 98 95 91 86 79 72

ro BEHTHIsTOpa, WM3aydae-(12.1)
Mble BBIXO[HBIM TATpPyO-
KOM B BO3IYXOBOJ Ha CTD-
poxe HarHeTaHus L, , nb
CHHKEHHE YPOBHEH 3BYKO-
BOH MOIIHOCTH B 2JjleMeH-
Tex cetu AL, nb:
5 B meraiuyeckom Bo3ay-Taba. 12.14 45 3 1;5 1 0.5 0,5 05 05
xosoae 1000 x 1600 mm,
JUTHHOH 10 M
B nnaBuom nosoporte mm-Tabn. 12.16 0 1 2 3 3 3 3 3
punroit 1600 MM
B nuasHoM noBopote mm-Ta6n. 12.16 0 0 1 2 3 3 3 3
pusoit 1000 mm
B pa3sersienun Ha npoxo-@opmyna 1 1 1 1 1 1 1 1
ne (m=0,8) (12.21)
B Bosayxomoae ceuennem Tabn. 12.14 2 1,5 1 0,5 0,5 0,5 05 05
1200 x 1000 Mm, panuMHO#R
S5M
10 Ipu wu3MeHeHnn mnonepey-Popmymsl L5 1.5 1,5 0 0 0 0 0
Horo ceyerus (m=0,3)  (12.17)u (12.19)
11 B pasperBnennn kameph @opmyna 7 7 7 7 7 7 7 7
npu (m = 2,65) (12.21)
12 B metannnyeckoMm Bo3ay- Tabm. 12.14 3 3 1.5 I 1 1 1 1
xoBoJe ceyenueM 500 x
x 500, nouwoit 5 M
13 B passersnennu kpecrosu-Popmyna 5 5 5 5 5 6 5 5
Hel (m = 0,55) (12.21)
14 B npsmoyroassom noso-Taba. 12.15 0 1 4 6 6 4 3 3
poTe wHpHHOH 400 MM
15 B wmerannudeckom Bosay-Tabn. 12.14 1,5 1.5 1 | 0,5 0,5 0,5 05
xoBoJie ceveHuem 400 x
x 400, murol 2,5 M
16 B pesynbtare orpaxenns Tabn. 12.18 15 9 4 1 0 0 0 0
OT pELUETKH CEYEHHEM
400 x 200 MM
17 CymmapHoe cCHHKeHHE Cymma 103. 40,5 345 30,5 28,5 27,5 255 24,5 245
YypPOBHS 3BYKOBOH MOLIHO-5—17
cru, AL

L= A )

p.CeTu
18 Tapamerp f\/F,,, = 0,28f - 17,5 35 70 140 280 560 1120 2240
19 Koaddpuuuent Hanpas- Puc. 12.4 2 2 23 2,8 32 3,5 4 4
aeaHocTH @ (npu 6 = 45°)
20 m P
Cymma 24 = ®opmyna 0,15 0,05 017 02 024 027 03 03
1 4nr
(m=06,r=25) (12.12)

21 YactoTubiili Muoxurens p Tabn. 12.10 0,65 062 064 075 1 1,5 24 42
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IHIpodoancenue maba. 12.19

Ne m m PaccmarpupacMan BeimunHa — MCTOYHMK 3HaycHUE PACCYHTHIBacMOM Bennuuubl, Ab, npH cpeitnereo-
METPHYECKOH 4acToTe OKTaBHOM momnockl, '
63 125 250 500 1000 2000 4000 8000
22 [MocTosnnHas nomeieHus Popmyna 1248 119 123 144 192 288 461 806
B = Bioook (12.9)
23 OTHgIHCHHe 4n/B (npu  Dopmyia 0,19 0,2 0,95 0,17 0,125 0,08 0,08 0,03
n=0) (12.12)
24 Benuuuua To xe -5 —45 —45 —45 —45 —45 —45 -5
101 ( ¢ 4n) b
4 s | I
4nr* B
25 OxTtaBubie Y3]] B pacuet-" 57,5 62 63 62 59 56 50 425
Ho#i Touke L, nb
26 Tpebyemoe chamxkenne Y3Adopmyna — 9 15 21 22 22 18 12,5
(n=2), nb (12.23)
27 O¢ddexTHBHOCTL  BRIOpaH-AnsGoM cepun 4 10 26 39 21 21 16 14

HOrO TAYIIHTENs NpH JUIHHeS, 904-17
2,5 M, ob (nnacTHHBI TOJI-

upeoit 200 MM Ha pac-
cTosiHuH 200 MM)

HeobxoauMyo miowais cBobOgHOIO ceue-
HHS TaywiHTeNs onpeaenseM no dopmyae (12.27)

Sew = 45000/(3600- 15) = 0,83 Mm%

To anebomy LIUTIT noabupaemM riayluuTe L
mpuHoit 1200 MM, BeicoTOi 1500 MM, naMHOb
2500 MM W MIOLIAABKD CBOOOJHOTO  CEYCHHSA
0,9 M*. dakTHuCCKas CKOPOCTh B CBOGOHOM Ce-
HCHHH TJTYLIMTENs

Ugaxr = 45000/(3600-0,9) = 14 m/c.

[Mapapau4eckoe COMPOTHBICHUE TIYHIMTENS
paccuMThIBaEM IO M3BecTHOH (opmyne (mict 14,
amsboma LIMITIT), npeasapuTeabHO OTIPEIE/IHB

D - 4-0,2- 1,5

rT202+ 1,9
(1a mnacTun ¢ oOTeKaTeNsMH Ha BXOJIE TIpH
0 = 0,5) Torma
2
0,35

=035m; (=038

12-14?
2

Afl = (0,38 +0,04 = 70 IMa.



I'nasa 13
OXPAHA ATMOC®EPHI OT BbIGPOCOB

13.1. OBIIME MOJMOXKEHWUSA

TpeboBaHus 1o oxpaHe aTmocdepsl perna-
mMeHTHpoBanbl 3akoHom CCCP 06 oxpaHe aT™MO-
cepHOrO BO3ayXd, CaHMTApHBIMH Hopmamu CH
245-71 n pykoBOASIIMMH DOKyMeHTaMH ['ockom-
NPUPOIBL.

[MpeaycmaTpHBaeMble yCTPOHCTBA H MEPO-
TIPHATHA MO OXpaHe aTMocdepsl OT COBOKYITHOCTH
BBIOPOCOB BCEX TEXHOIOTHYECKHX H BEHTHIIALIHOH-
HBIX MCTOYHMKOB BBIICJICHHS 3arps3HAIOMIMX Be-
LECTB AODKHBI obecneduBaTh COOMOICHHE B KH-
JI0H 30HE MPEACIbHO JONMYCTHMBIX KOHUCHTPAUHH
(MAK), ycrasoenednbix Munsapasom CCCP.
B MecTax BO31yx03a6OpOB A8 CHCTEM MeEX4HH-
YeCKOH M eCTeCTBEHHOH BEHTH/SLMH, BK/IHOYAN
A9PAIMIO IOMEIICHUH, KOHIECHTPANIMH 3aI PA3HAIO-
IIMX BEIECTB HE MO/KHBI NpeBbimaTh 30% TTAK
s paboueit 3ouwr (ITAK, 5).

Benuynab! BRIGPOCOB U YCIOBUS NOCTYILICHUS
Hx B atMocdepy, NPH KOTOPBIX ofecmeduBacTcs
CcO6ITr0/IeHHE CYMMAPHBIX TPH3EMHBIX KOHIIEHTpa-
uuit B npenenax HopmupyeMbix [TJK, xBamudu-
HMPYHOTCH KaK MpPe/IeTbHO JOMYCTHMBIE BLIGPOCH!
(TIAB). B Tex ciy4asx Korja JUlsi CHHKEHHS 3a-
IpA3HEHHH 10 Kakomy-TH6o Bewectsy no [TAK
JICHCTBYIOILMI MCTOYHHMK 3arps3HEHUs BO3jyxa
NODKER 6bITh 10060pY/I0BAH [ONOHUTE ILHBIMH
YCTpoHCTBAMA  (HAIIpHMepP, IOBBILIEHA BHICOTA
TpyObl) HMIH JIOJKHBEI ObITH M3MEHEHBI YCIOBHSA
MOCTYIUICHUST BLIOPOCOB M3 MCTOYHMKA B aTMO-
chepy (M3MeHeHa TemmepaTypa ra3oB M T.1.),
BBIOPOC MO PACCMATPUBACMOMY BELIECTBY KBAJIH-
(GUnupyeTCcsl KAK BPEMEHHO COTIACOBAHHBIH BhIO-
poc (BCB). I1pu stom umeercs B Buay, yto BCB
Mo Mepe BHE/PCHHS MEPONPHATHH MOTYT HMETh
CTyNeHuaTEId XapakTep, Hanpumep, BCB,, BCB,.

Benmyunst T1IB (BCB) ans kaxaoro ucrou-
HHK4 BBIACIICHHUA 'S’d.l'pﬂjHﬂI{)LLlHK BCIIECTEB yCTa-
HaBIMBAIOTCH B MpockTe HopMaturos 1B (npo-
ext T1JIB) ans npennpustus. I[IpoekT nopmatu-
BOB BBITIOJNIHAETCA BENOMCTBEHHOH TOJIOBHOH Op-
ranmsauuei B cootsercTeuu ¢ FOCT 17.2.3.02-78.

B npoekte nopmatupoB [1JB nmpusopdarcs
CBEJICHHS, XapaKTEePN3YIOMIHE penbeHO-KITHMATH-
YCCKME YCTIOBHS PACHOJIOXKEHHMS TUIOMWIAAKM TIpEi-
NPUATHA; JAHHBIC O CYUICCTBYIOIIEM KOJMYECTBE

BBIOPOCOB, 3arpA3HCHHM BO3AYyHIHOro OacceiiHa
H €ro BIMAHHUHM Ha 3[IOPOBLE HACENICHHA, a TaKke
OKPYKAIOIIYIO CPeiy; NPHYHHBI TUIOX0H paboTst
OT/IENBHBIX CYIIECTBYIOMIMX IA3004YMCTHHIX yCTa-
HOBOK M T.TL.

Ha ocuoBe cBeneHuil no oTaebHBIM HCTOY-
HHKAM BbIJEICHUS 3ArPA3HAIOMMX BEUIECTB B NPO-
exte HopmaTtusBoB [1JIB coctaBasercs cBomHas
Tabnuia napamMeTpoB BHIOPOCOB BELIECTB B at-
Mochepy ans pacuera ITJB. B Tabnuue, Bemosn-
Haemoit B cootBetcTBuM ¢ I'OCT 17.2.3.02-78,
JUTSL KAXKI0TO UCTOYHHKA YKa3bIBAIOTCA KOOPJAUHA-
ThI MECTOMOJIOKEHHS MCTOYHHMKA HA TJIAHE Tpe-
NPHATHA, TUAMETP M BLICOTA TPYOBI, 06BEM M TEM-
nepaTypa ra3os, COCTAB H KOJIUYECTBO 3arpA3HAIO-
LIMX BEIIECTB A0 M TOC/IE OYUCTKM T430B HIH
JAPYTHX MEPOIPHATHH, TIpe/lyCMaTPUBAEMBIX IS
COKpAaILEHHA BBHIODOCOB, a TAKXKe IpOYHE CBeMC-
nudA. Tabauna nmapamMeTpoB BLIOPOCOB COCTABIISA-
€TCs Ha CYyHICCTBYIOUIEe NONOKEHHe U HA NepCrek-
THBY TIO HaMEYaeMbIM I3TANamM Pa3BHTHS Npei-
NpHATHS.

Ha ocnopanuy Tabauusl napaMeTpos BeiGpo-
COB TIPOM3BOJIMTCH PACUET CYMMApPHBIX TpH3EM-
HBIX KOHIIEHTpANWi B XUIOH 30HE HA CYLIECTBYHO-
e IOJOXEHHE H Ha IMEPCIEKTHBHBIA mepuon
C YYETOM PA3BHTHA NPEANPUATHA U JOOCHAICHHA
CYIIECTBYIOIIIMX MCTOYHWKOB BBIETICHHSA 3arpss-
HAFOMIMX BCIIECTB YCTPOHCTBAMH [UIS 3aIMHTHI
atMocdepsl. TTpu stom Heobxoxumo, 4ToOBI MO
crienM@uyeckHM BLIGPOCAM  3ArpA3HAIOMIMX Be-
MICCTB, BBIACIAIOIMIMXCS TONBKO OT paccMaTpH-
BAEMOTO MPEANPUATHS, CYMMAapHble IpH3EMHbIE
KoHUeHTpauuu He npeswimanu [1AK, a no semecr-
BaM, KOTOpBIC MOIYT BBIACNATLCA M OT APYIHX
NPeNpUATHE, pACOIOKEHHBIX B TdHHOM paioHe
(nBLIB, OKMCE YIJIEpOdad, OKMCJBI a30Ta, Gens(a)-
NHUPEH M T.T.) MPHU3eMHbIE KOHIEHTPAIIMH HE Tpe-
BpIIANK cooTreTcTByIomMe noau [NJJK, yctanos-
JEHHBIE I8 pPAcCMAaTPHBAEMOTO TpPEANPHATHS
FockoMnpupomoit wiM, ecin gavusie FockoMmpu-
pPOABl OTCYTCTBYIOT, TpPEABAPHTE/LHO TPHHATEHIC
pa3paboTuukOoM MpoekTa HopMaTusos I1JIB.

B Tex ciywasx Korga ykaszaHHble TpeGoBaHUA
BBITIOJIHSAIOTCS, TIPEABAPUTENLHO TPHHATBIE HA
TIEPCTICKTHBY BEJIHUMHBLI BBIGPOCOB M YCIIOBMS HX
MOCTYI/ICHHS B aTMochepy KBaiubuuMpyHOTCs
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kak [1J1B. Eciu ycnosHs He BLIACPKHBAROTCH, TO
napaMeTphl HCTOYHMKOB BBIGPOCOB YTOUHHIOTCH
METO/I0M TPHOTHXEHUA [0 TeX MOop, NMoKa TpH-
3¢MHBIC KOHIEHTpAnHM He OyayT BhIOepiKaHBI
B YKa3aHHbIX Npeae/ax.

YuuTeIBAg, YTO OKOHYATENLHOE pELICHUE MO
JIOCTATOYHOCTH TIPEAYCMOTPEHHBIX MCPONPUATHEH
MOXET OBbITh NPHHATO TOJBKO MOCIE CBOJHOTO
pacdeTa MPU3CMHBIX KOHIEHTpAmmid no paioHy
B uenoM, npoekT HopmaTupoB [1JIB momnexur
COTJIACOBAHHIO € OprasamMy ['OCKOMIIpHPOALL. ITH
OpraHbl MO Pe3yNbTATAM CBOJHOIO pacdeTa NpHU-
3eMHBIX KOHLCHTPAUMH OT BCceX HCTOYHHMKOB 3a-
TPSA3HCHUS BO31yX4, PACHOIOKCHHBIX B TOPOJIE,
COTTIACOBBIBAIOT HAMEUCHHEIC BEIMYHHBI BHIGPO-
coB B aTtmocqepy HIIM BbIABMraroT TpeboBaHHe
0 HEOOXOQHMMOCTH MPEAYCMOTPEThL JOTNOIHHTE b=
HEIC MEPOTIPHATHS 10 CHHXCHHIO BbIOPOCOB M
npU3eMHBLIX KoHuenTpauuii. Ha sTo#f ocHoBe pa3s-
pabaTHIBAOTCSA JONOIHUTCIbHBIE MEPONIPUATHS U
TPOM3BOJMTCH TepepacyeT TPH3eMHBIX KOHICH-
Tpaumif ¢ COOTBETCTBYIOWIEH KOPPEKTHPOBKOH
npoexTa HOpMaTHeoB TTJIB.

TMocne yTBEepKJIEHHS TNPOEKTA HOPMATHBOB
IMAB npe/npuaTHEM H COIJIACOBAHHA IPOEKTA
¢ opraEaMp [OCKOMIIPHPO/Bl TOCYAapcTBEHHAN
uHCneKMs TOCKOMIIPHPOLI BRIZACT TpEAIpHS-
THIO pa3pellleHHe Ha BBHIOPOC B COOTBETCTBHH
C Be/IMYHHAMH, YKa3aHHLIMH B TabmuIe mapamer-
poB BbIOPOCOB, NMPHBEACHHON B NMpPOEKTE HOpMAa-
THBOB. Pa3pemieHue BbIAAETCH IS KAXIOro HC-
TOYHHKA BBIIENICHUS 3arpA3HAIOIIMX BEIIECTB, a
TaKxKe An mpeanpHsaTHs B nesomM Konrtpons 3a
cODIIIO/ICHHEM YTBEPKICHHLIX HOPMATHBOB OCY-
HIECTBNACTCA TocyaapcTBeHHON uHenekuuedt Toc-
KOMIIPHPO/BI, BBIAABLICH pa3pelleHHe Ha BuIGpoC
HecobmioaeHue COTIACOBAHHEBIX ¢ opraHamu I'oc-
xomnpupoasl Hopmatusos [1B (unu BCB Ha
MEPUOA M0 OCYLICCTBIICHHS MEPONPHATHH) BlleYeT
3a coboit npUMeHeHHE TPAdHBIX CAaHKIHH BILIOTH
JIO OCTAHOBKH COOTBCTCTBYIOLIMX AIPEraToB HJTH
EX0B.

B cocrase npoekTa HopMmaTHBoB [T/IB kpome
pacyera NpU3eMHBIX KOHIECHTPAUUH B KHIOH 30HE
MOXKET TIPOH3BOJUTBCA pacHeT CYMMAapHBIX NpH-
3eMHBIX KOHIIGHTPALHI HAa MPOMILTOIIA/IKE B Mec-
Tax Bo3nyxo3abopos. OkoHuarensneie ITJAB ana
KaXI0TO HCTOYHHMKA ONPEACIA0TCH MCXOOd W3
yenouit cobmonenns TTJAK nas xuaoit 30HBI
u cootBeTcTByroweit gonu ot [IJK nns pabouci
30HBI B MECTax BO3/1yx03a60OpoB H4 NpOMIUIO-
IA/IKE.

[MpoekT BEeHTHNAUMH arperata HIM pexa sB-
nsetcs obied 4acTbiO NMPOEKTAd TMpEeaAnpHATHA.
JlonycTHMOCTB BEIOPOCOB OT CHCTEM BEHTHJISAIIHH,
00OpY/IOBAHHBIX M HE O0OPY/IOBAaHHBIX YCTAHOB-
KaMH OYMCTKH ra30B, NPOBEPACTCH roJioBHONH Be-
JIOMCTBEHHOW OpraHM3aiMeii npu pazpaboTke npo-
exta HopMmatmeBoe [I[AB 1o TpeanpuaTHs Ha
OCHOBE MAHHBIX, MOJyYaeMBIX OT pa3paboTuukoB
CHCTEM BEHTHIIALMH, TyTEM pacyeTd CyMMAPHBIX
TMPH3EMHBIX KOHIEHTPALHIA.

Jns mpoBeaeHNs NPOBEPKH OTAEN HIIM Opra-
HH3aOHA-Pa3paboTyuK NPOEKTa BEHTWIIAIHH JIOJTK-
Hbl BbIIATh 3aJaHHC pa3pabOTYHKY BEIAOMCTBCH-
Horo nmpoekta ITJIB M 3aTeM, 10 OKOHYAHHA pas-
paboTKu MPoeKTa BEHTHIALMK, MOIYyYHTh OT HETO
COrIACOBAHHE TIPHHATBHIX PEIICHMH 1O OYHCTKE
ra3oB M NapaMeTpaM HCTOYHMKOB BbIGPOCOBR 3a-
TPSA3EAIOUIMX BEIECTB B aTMocdepy.

B Tex cliydyasx Korga I'lpOCKT BCHTHJIALIHHA
(pabouas NOKYMEHTALMS) BBINOIHACTCH IIOCHE
yTBEPXK/IeHHS TpoekTa HopmaTtusoB I[1JIB nans
TIPEANPHATHS, IPHHUMAEMBIC CHCTEMBI TA300MHCT-
KH, BEJIMYHHEBI BHIGPOCOB M YCJIOBHSA MX MOCTYILIC-
HAS B aTMOC(epy JOKHBI MOJTHOCTLIO COOTBETCT-
BOBATh NMApaMeTpaM BeIOPOCOB, IPUHATEIM B yKa-
3aHHOM mpoekTe HopMatueop IIJIB [lpu pac-
XOKACHHUAX C YTBEPIKICHHBIMU HOPMATHBAMH JUIs
COOTBETCTBYIOIIMX HUCTOYHHKOB BHIGPOCOB B aT-
Mochepy TOAOBHOH BEIOMCTBEHHOH opraHu3anu-
eit, paspabatbiBaBuieil npoexkt HopmaTHsos [11B
HAd OCHOBE HCXOIHBIX MAHHBIX, NMOJIYYAEMBIX OT
pa3zpaboTiAKka nNpOeKTa BEHTHISANHH, TOJKHO
6bITh pa3paboTaHo U (NPH yyacTuH paspaboTyuka
TIPOEKTA BEHTH/IALMM) COTJIACOBAHO C OPraHaAMH
I'ockoMnpHpoLl AOMOIHCHHE K MPOEKTY HOpMa-
tusos [1JIB, na 6a3e koToporo npeanpusTHE
CMOXeT TONYHYHTh JOTIONHHTENBLHOE pa3pelleHHe
Ha BuIOPOC OT PacCMATPHBAEMBIX HCTOUHHMKOB.

ITpx 3TOM nO TeM BELIECTBAM, IO KOTOPBIM
B HaType Habmromaercs npeponuenue [TJK, yse-
JIMYCHUE BAJIOBOTO KOJHYECTBA BRIOPOCOB M0 CpaB-
HEHHIO C YTBEPXIEHHBIM NMPOCKTOM HOPMATHBOB
TMOB nonyckaeTcsi TOJLKO NPH YCIOBHH BKIIHO-
YECHUA B nycxosoii KOMIIJIEKC CTpOHTCJ‘IbCTBa, KOM-
TICHCHPYFOLIMX MEPOTIPUATHH 1718 COOTBETCTBYIO-
LIero CHUKEHUS BLIOPOCOB.

[Tpu BLINOIHEHMH NPOEKTA BEHTH/IALMM HA
6ase 3apybexnoro o6opyIOBaHHS H TOINMHCAHHH
KOHTPAaKTOB € 3apyGexHBIMH (QHPMAMH K YKDBbI-
THAM H Fa3004HCTHOMY O0OpYAOBaHMIO, 3aKylnae-
MOMY 3a pyOekOM, JOKHO MOPeABABIATECA Tpe-
H6opanne obecneuenus dpdexkTuBHOM paboTH B yC-
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nosusx CCCP ¥ HanmuHs CPEACTB €e KOHTPO-
ns. JloCTATOYHOCTh TpemaraeMelXx (HpMaMu
YCTPOHCTB IS 3aIUThI aTMOCHEPBI TAKKE NOJIK-
Ha TPOBEPATHCS H4 OCHOBE CBOJHBIX DACYETOB
TIPH3¢MHBIX KOHLCHTPALMIA, BLIMOTHAEMBIX pa3pa-
6oTyHKOM TpoekTa HopmaTHeos 1B npeanpus-
THS.

B cONMpOBOAUTENLHOM AOKYMCHTANMH Ha 3a-
KynaeMoe OOOpYAOBAHHE HNOJDKHBI COAEPXKATHCH
cBeeHHs, HeoOXOAUMBIe IS 3anoNHeHUus Tabau-
b mapameTpos Beibpocos no dopme Tabn. 13.1.

B Tex cmydasx, Koraa o7 3akymaemoro 006o-
PY/IOBAHUS Hepe3 BEHTHIAUMOHHbIE CHCTEMBI Bbl-
JEIAIOTCH 3arPA3HSAIOMIME BEIIECTBA, HA KOTOPBIE
oTcyrcTBytoT yetanosiaexusie B CCCP TIJK, ot
dHUPMBI CenyeT MOMYYHTh NMPEATOKCHUS HA OpH-
eHTHpoBOYHbIe Benuuunel TTIK.

13.2. PAJPABOTKA 3AIAHUA
HA MPOBEPKY JOCTATOYHOCTH
MPEAY CMOTPEHHBIX MEPOTTPUATHIA
JJA 3ANUTBI ATMOC®EPBI

3afaHHe AOJKHO COAEPKATH TJIAH PACnono-
JKCHUS MCTOYHMKOB BBIAENCHMA B aTMocdepy 3a-
TPA3HAMIMX BEIIECTB, TaOJIMIY MapaMeTPOB Bbl-
6pocoB BewecTs B atMochepy s pacyera ITAB,
CBEICHUSA O CTOHMOCTH MEPOIPHATHA M JaHHBIC,
XapaKkTepU3yIOlHe TEXHHYCCKHH YPOBEHL INMpPHHA-
THIX PELICHHI MO 3alluTe aTMOC(EepHOro Bo3/tyxa.

Tabnuua cocraBaserca o Gopme IMpuioxe-
s 3 TOCT 17.2.3.02-78, nononHeHHOH pAanoM
CBeJCHMH, YKA3aHHBIX B NpPHMepe 3aloJIHEHHR
(ta6mn. 13.1). Ilpu 3anonmenuyu Tabnuikl HOMEpa
HCTOYHHKOB MPOCTABIAIOTCH B COOTBETCTBHH C yC-
JIOBHBIMH HOMEpPaMH, MPHHATBIMHA Ha ILTaHE pac-
MOIOKEHHS MCTOYHHKOB. KOOpaHHATBEI HCTOYHH-
KOB HE YKa3bIBAIOTCA—HMX HAa OCHOBE I4dHA pac-
NOJIOKEHHS HCTOYHMKOB, ONpEIeNsieT BeJIOMCT-
BeHHas TOJIOBHASA OPraHM3alMd B TIPHHATOH [/
npoekra HopMaTHBOB T1[1B KoOpPAMHATHO!H CeTKE.

J1151 MCTOYHHKOB, paboTarOIHUX B CTALIHOHAD-
HOM peXHMe, YKa3bIBaCTCs OJHA BCIHYHHA BbI-
OpocoB B I/c ¥ COOTBETCTBYHOLIAS ¢ oqHA BENH-
YMHA COZCPXKAHHS 3alrpA3HAMOMMX BEMIECTB B
mr/m® (IpH TemmnepaType ra3oB, YKa3aHHOW B
Tabnune). [19 HCTOYHHKOB, NIPH paboTe KOTOPLIX
KOJIMYECTBO BBIIEMCHHH 3arPA3HAIOMIMX BEIIECTB
MEHACTCH, YKa3bIBAIOTCA Mpeacsnl KoneGaHus B
Mr/m>, ocpeaHeHHEIe 3a 2(0-MHH NEPHOJ BPEMEHH.
Tlpn OrpaHMYEHHOM KOIHYECTBE AAHHBIX MOXKET
YKa3bIBATLCA OJHA BEJMYMHA, HO 3a TOT MEPHOJ,

KOId COAEPXKAHHE 3aTrPA3HAIOLIMX BEUIECTB B OT-
XOAALIMX ra3ax AOCTHraeT MakCHMAILHOW Bemu-
upHbl, EcCM B ras’ax H3-3a HECTAIIMOHAPHOCTH
TEXHOMOTHYECKOr o MpoIecca CoAepXaHue pa3Ho-
POAHBIX BECLISCTB HE COBMAJAET, KAXKad H3 BEJIH-
4Y4MH BLIOPOCOB ykKa3wlBaeTcs B r/c 3a 20-mwue
NEePHO MAaKCHMAaJIBHOTO BBIJICITCHUS.

Benuuuner BIGPOCOB, T/r, MOKA3bIBAIOTCH B
TabIHLUE C YY4E€TOM 4uucna 4acoB paboThl CoOT-
BETCTBYIOITHX TEXHOJOTHYECKMX arperaTtoB mWin
YCTAHOBOK, KOJeOaHUNW KOMMYeCTBA BHIAC/ICHMI
3aTPA3HSAIOMX BEUIECTB MO XOAy TeXHOIOTHHeC-
KOro IMK/4, CPEOHEro IKCINTyaTalHOHHOIO 3Ha-
YEHMS CTEMEHM OYMCTKM ra3oB, a TAKKe BPEMECHH
NPOCTOS Fa3004MCTKH HA PEMOHT, €CIH Mekpe-
MOHTHBIH TIEpHOT Ta3004YMCTKH MCHBIIE . MEX-
PEMOHTHOTO TIEPHOJA COOTBETCTBYIOLIETO TEXHO-
JOrHYeCKOI 0 arperara.

Jna kaxgoro MCTOYHMKa B TabnMue yKasml-
BAIOTCA MApaMeETphbl BLIOPOCOB BEIECTB B ATMOC-
(epy Ha CYLIECTBYIOLUEE TOJIOKEHHE W HA nep-
CMEKTHBY C YYETOM BIIMAHMS NONOJHUTEILHO BBO-
AUMBIX MCPONPUATHH 1/ CHHKCHHS NPH3EMHBIX
KOHICHTPALKA.

Koapdunuent obecneyeHHOCTH ra3004MCT-
kot K'Y, %, mulucasior no (opmyne

g I
KM =—100,
T
rae T,*HPO_EIOJDKHTEJILHOUTB paﬁon.l 3a roJi TEXHOJIOI M-
geckoro obopynosauns, 4, T,—npOAODKHTEILHOCTD Pa-
DOTBI 3a FOJ FA3004HCTHBLIX YCTaHOBOK Oe3 y4era meob-
XOAHMOI0 BPEMCHH MPOCTOEB HA PEMOHT, 4.
CpenHIOK  3KCIUIyaTAMOHHYKD  CTEICHL
ounctkn K, %, onpenensioT cneayrommm o6-
pasom:

K@ =(KPT, + K?T, + ... + KPT)/T,,

TJle n—YHCIO MHTEPBATIOB, HA KOTOPHIE pa3buTa obnacts
peanbroro M3Menenks crenedd oumctkn K2, ¢ ywerom
HAJTHYH A (OTCyTCTBHﬂ) PE3CEPBHLIX TA3004YHCTHBLIX YCTa-
HoBOK, Ty, Ty, ..., T,— NpOAOMKHTEILHOCTh HHTEPBAJIOB,
coorercTylowas dpdextusnoctn owmcrox K¢, K§,
.y RE

ITpu 3anmucu B oHY CTpoky TabGmuis! nmapa-
METpPOB BHIOPOCOB MaHHBIX AN N OIMHAKOBBIX
HCTOYHHKOB, YKa3bIBACTCA CyMMapHBIl BbIGpoc
(Bb1OpoCcE]) M oT Bcex N HCTOUHHKOB, HO OObeEM
ra3’oBO3IYIIHOH cMecH V| OT OIHOrO MCTOYHMKA.

JlaHHBIE TIApAMETPOB BLIOPOCOB, NPHBEICH-
Hele B TablIMIe 10 HX Tiepefdyd B Ka4eCTBe 3ana-
HHA BEJIOMCTBEHHOH TOJIOBHOH OpraHM3auuM 1o
pa3spaboTtke npoekTa HopMaTusos ITJAB, nomxkHbI
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noaBeprarbest pa3paboTYMKOM 3aJaHHS TpelBa-
PHTENTLHOM TIPOBEPKE MyTEM pacueTa OXKUAaeMBIX
TIPU3EMHBIX KOHIEHTpAnni.

3apaueit npoBepoyHOTO pacueTa SABJIACTCH
NPEeAOTBPAIIEHAE BBIAAYH 3aJaHWs C 3aBe/lOMO
HEMpHUEMIIEMBIMH JIAHHBIMH, KOTJa MpPH3EMHBIE
KOHUEHTPALMU TOJILKO OT PACCMATPHBAEMBIX B 3d-
JAHAH HCTOYHHKOB MOTYT ObITh Bhimre TTJK um
Ham3kn k HuM. EciM B peaynbTaTe POBEPOYHOro
pacueTa BBIABJIACTCH HENMPHUEMIIEMOCTDL TOJIYYCH-
HBIX PE3yIbTATOB, TO A0 BbIAAYH 33 IdHHA CIEAYET
Npe/lycMOTPETh  JIONOJHUTENLHEIC MepONPHATHS
N0 CHUXCHUIO NMPHM3EeMHBIX KOHLEHTpauwii # Ha
3TOH OCHOBE MPOM3BECTH yTOYHEHHE Tab/IMIbI Na-
pamMeTpoB BLIGPOCOB.

ITpu pa3paboTke MepONpUATHI Cle1yeT, COB-
MECTHO € TEXHOJIOTAMH BBIABJIATbH BO3MOXKHOCTb
HauOOJIBIIETO COKPAIICHHSA BBIOPOCOB M YMEHb-
IEHHA 06BEMa OTCACKIBAEMBIX TA30B, B TOM HHCIIE
33 CYCT MPUMCHCHHMS YKPBITHH ¢ MHHMMAJbHBIM
NoACOCOM 6aMIacTHOTO BO3/IyXa.

CHmKeHMe NPU3EMHBIX KOHIICHTPAIMI myTeM
YBEJIMYEHHS BLICOT TPYD MONYyCKaeTCH TONBKO MOC-
Jie HCTOJIb30BAHMA TEXHOJIOTHYECKHX MEPOTPHA-
THif, NpUMEHEeHHS PPEKTUBHBIX CHCTEM OYHMCTKH
Ta30B M LEHTpanu3anu4 BbIGPOCHBIX TPYO.

Y106l yuecTh 3aTpaThl Ha 3aUWTy aT™MOche-
pbl, B 3a/aHUM YKa3biBaeTCHA MOJTHAS CTOHMOCTH
BBITSKHBIX CHCTEM C YYETOM BHYTPEHHEH M BHEIN-
Hell pa3BOJIKH BO3AYXOBONOB, BEHTHIATOPOB, ra-
3004ACTOK, CHCTEM pasrpy3kd YIOBICHHBIX Be-
IECTB H T.il., & TAKKE YaCOBbIE PACXOABbI BOJbI,
CKTPOIHEPrHH H APYTHX dHeproHocuteneii. M3
3THX JAHHBIX pa3pabOTYHKH NMPOEKTa HOPMATHBOB
TTAB OTHOCAT YacTh CTOMMOCTH CHCTEMBI Ha 3d-
muty atMocdepst — obbivHo okonmo 70%. B Tex
CITy4asix KOraa CHCTEMa yNAAJICHHA TNpeJHA3Ha9eHa
B OCHOBHOM [UISi YMCHBIICHMS 3arPA3HCHUS Ha-
PYKHOTO BO3/yXa, HAIpHMEp YCTAHOBKA BBITSXK-
HBIX 30HTOB MOJ Kpblllledl mexa WM yKpBITHE
M OTBOA Ta3oB OT JIEKTpomneyel, 3aTpaTel OT-
HOCAT IOJHOCTBIO HA 3aMNTY aTMocdepbl.

CpaBHeHHe NPUHATBIX peIleHdH MO 3aluTe
aTMOChepsl C JIYYHIMMH OTEYECTBCHHBIMM M 3a-
pybexHBIMH 0Opa3snaMH AOKHO HOCHTh HH/IH-
BH/IYAJIbHBIH M KOHKPETHBIN XapakTep s Kaxaoi
CHCTEMBI BEHTHIISIIUH MIM TPYMNIbl OJHOPOIHLIX
cucTem. B kauecTe mokaszaTencH s CpaBHEHHA
crneayeT MpUHHMaTh HaubOJlee XapakTepHbie na-
pPaMETPBl PACCMATPUBAEMBIX CHCTEM BEHTHIISIHH.

Hanpumep, npH neHTpaiH30BaHHOMN CHCTEME
acnupauiy NoAGYHKEPHOTO MOMELIEHHS 3aTpayu-

BACTCH 3HAYMTE/IbHO OOJbIIE 3JIeKTPOIHEPrHM,
4eM MPH JEUCHTPANM30BAHHBIX YCTAHOBKAX, HO
oHa 6oJIee MPOTPECCHBHA, TAK KAK IIPH BHEAPEHHH
HEHTPANIU3OBAHHON CHCTEMBI obecrieunBaeTcs Ha-
NeXHas IKCIUIyaTalMs, M CPABHEHHE €€ MOoKa3a-
Teneil clelyeT NPOM3BOAHTL € AHAJOTHYHBLIMH
CHCTEMaMH, 06ecTIeYHBAIOIMMHI TAKYIO K€ HA ALK~
HOCTE B pabote. /Ins OUECHKM paccMaTpHBAEMOid
cUCTeMBI 1e1eco0bpa3Ho MpPOBECTH CPABHCHHE B
YACTH 06BEMOB OTCACHIBACMOTO BO3/yXa HA OJHY
JIOMEHHYIO TieYb, YTO ONPEaCIAETCA COBEPIICHCT-
BOM TEXHOJNOTMYECKOH CXeMbl IIMXTONOAAYM H
KOHCTPYKUMEH yKDBITHH; HAageXHOCTBIO M 3b-
(PEKTHBHOCTBIO CHCTEMBI OYHMCTKH; 3aTpaTaMy Ha
COOPYKEHHE M HKCIIyaTanio; o6ecnedeHHOCThIO
OecnbLTEHOH pa3rpy3KH YIOBJICHHOH TBUIM M T.T1.

Tlpu cpaBHEHHM CHMCTeM TBLIEra3oymalicHus
OT DBNEKTPOAYTOBHIX Teueil OCHOBHBIMH IMOKA3a-
TEnsMH ABJAOTCS MOJHOTA W HAAEKHOCTH YJIAB-
JIMBAHMS Ta30BbIACICHUH MPH BCEX MepHoaax pa-
0OTHI meyr (BKJIFOYAS CIIMB CTanH), 0OBEM Ta30B,
nocrynaroml»lx Ha O‘IHCTKy, a TaKxe HﬂﬂHHPOBO'{-
HBIE PEHIEHHS PAa3MEICHHUA Ta3004UCTKH, €€ MOo-
KazaTend ¥ T.A. [IpH cpaBHEHMH HOJKHBI TIPH-
BOJAUTHCH KOHKpPETHBbIE HPHYHHBI, OOYC/ITOBUBILHE
Goslec BHICOKME TIOKA3ATENH, YeM Y JIYYIIHX H3-
BECTHEIX AHAJIOTOB, WIM NPHYWHBI, HE TO3BOJHB-
mue 106HThCA TAKMX TNMOKa3aTe/eH.

13.3. OBOCHOBAHME BBIEPOCOB
3ATCPSI3HAIOMUAX BEIECTB

Coctas BLIGPOCOB 3arps3HAIOLUIMX BELICCTB
OTIPENENAETCA C YYETOM CHIPLEBBIX MaTCPHANIOB,
HCTIONB3YCMBIX B TEXHOJOTHYECKOM  TIpOLlecce,
1 (PM3MKO-XMMHYECKHX MPCBPALLIEHNUH, TPOUCXOAS-
MAX B MPOIECCEe MPOHM3BOACTBA M OYACTKH ra3oB.

Jlnst onpenesieHAs KOJIMYECTBEHHON XapakTe-
PUCTHKH 3aTPS3HSFOIINAX BEIICCTB, BBILAEISIIOLIMX-
€A /10 OYMCTKH Ia30B, UCIONb3YIOTCH NdHHBIE Ha-
TYPHBIX 3aMEPOB HA PAcCMATPHBAEMOM HIIM aHa-
JIOTHYHOM NPOH3BOCTBE, OTHETHBIE JAHHBIE IPE/-
TIPUATHA, HMEIOLIHECH ODLICCOIO3HBIE H OTpacie-
BBIE HOPMATHBHBIC MATEPHAINLI. CBEJCHHS O BO3-
MOXKHBIX KOJeOaHHAX B KOJNHYECTBCHHOM M Ka-
4ECTBEHHOM COCTABE BLIGPOCOB B MEPHOJ BE/ICHHUS
TEXHOJIOIHYECKOr0 MPOLECCd.

PacueTHbidf ceKyHambIH BBIOPOC 3arpA3HAiO-
LIMX BEIeCTB BbIYHCIAETCH MO (opMyJe

273

M, = V,g———,
e T
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rie M, —BuIGpoc 3arpsa3HAIOmIero BemecTsa, r/c; V; — pac-
XO0J1 ra3oB NpH paloYHX YCIOBHSX, M?/C; ¢ - KOHLEHTPA~
IHS  3arpA3HAIOMIETO BEIUECTBA B OTXOOMAIIHX ra3ax,
ocpeaHennas 3a 20-mMuH nepuoa Bpemenu, /M7, npu
HOPManbHBIX ycloBuax: T-Temmepatypa rasos, °C.
Ocpeanenne BoIGpocOB 3a 20-MHH IEpPHOJL
BPEMCHM TPOU3BOAMTCH B CBHA3H C TEM, 4TO IO
pe3yIbTaTaM pacyeTa MPH3EMHBIX KOHUCHTPAUHi
npousBoanTcs ux cpasHenue ¢ [TJK B atmocdep-
HOM BO31yXe, /Ul KOTOPEIX nepHo oT6opa npob
YCTAHOBJIEH JICHCTBYFOIUMMHM NpaBuIaMu B 20 MHH.
PacyeTHblll TOHOBOH BLIGPOC 3aTPA3HAFOLMX
BELICCTB ONPE/IENSETCS B 3aBUCUMOCTH OT NEPUO-
aa paboThl WCTOYHHMKA C YYeTOM KoJlebaHMii ce-
KYH/IHBIX BEIGPOCOB:
M, =(MaT, + MaaT, +... + MT,)3600-1075,

rae M _—ronoeoit BEIOPOC 3arps3HAIOILEro Be1ecTsa, 1/1;
M., M, ..., M_, —cexynanble BLIGPOCH [0 NEPHOIAM
paboThl MCTOMHMKaA 3arpsi3HeHus Bodmyxa; Ty, T, ...,
T:—I‘[epHO_E[h'I paﬁOTb[ HCTOYHHKA, COOTBETCTBYHOLINEC
BbIACNIEHNIO 3arps3AflOlIMX BemecTs M., M,
M, /T

"B Tex ciayuasx KOT[a M3BECTHO TOJILKO obluee
KOJIMYECTBO YacoB PaboThI HCTOYHMKA BbIICICHUS
3ArPA3HAIOLMX BelecTB 3a roaoBoil mepuon T,
M KpaHHHE TIpefieNbl KoJeOAHHA CEKYHIHBIX Bbl-
OpocoB MmO X0y TEXHOIOTHYECKOTO IIPOIECcd,
OLICHKA TOAOBLIX BBLIOPOCOB TPOH3BOAMUTCH MO

dbopmyne

M (3”‘_*2’1’_2) T.-3600- 107,

rae M, u M, — kpaitHue npeneJibl Konebanus ceKyHInbIX
BbIOpOCOB, OcpeanenHbIx 3a 20-MuH nepuon.

PacyeTsl XapakTepHCTHK BEIOPOCOB MO HCTOY-
HHKAM BBIACIICHUS BPEAHBIX BEIIECTB CBOIATCH
B TabIuibl ¥ COXpAaHAIOTCH B apXxuBe pa3pabor-
YHKOB /U1 NPEAOCTABIICHHA MX 3KCICPTHPYIOLIHM
opranuzanusmM. Tabauuel cocraBisiioTcs B npo-
U3BONBHOH opMe, HO B HUX IOJTKHBI COAEPKATh-
cAd  TEXHOJIOTHYECKHE NapaAMETphl HMCTOYHHKOB,
BIIMAIOLHUEC HA KOJIHYECTBO oﬁpasymumxcn 3a-
TPA3HAIOIIMX BEIIECTB, 4 TAKXE NMPUHATHLIC HCXO-
HbIE TAHHBIE B BHAE Pe3y/IbTATOB 3aMEPOB, YAL/Ib-
HBIX X4PaKTEPUCTHK BHIGPOCOB M APYTHE CBEACHHA
CO CCLUIKOH B TIpHMeYaHHAX Ha HayYHO-HCCIEOo-
paTenbckHe paboTel, OoTHETHI 3aBoga mo Gopme
No 2-tm (BO3AYX), HAYYHO-TEXHMYECKYH) JIUTEpa-
Typy M TPOYHE HCTOYHHMKHW, OTKYJdd OHH B3fTHI
l'[pmm!waemmc JIAHHBIC JOJIAKHBI NOABEPraThCa
KPUTHYECKOMY dHAJIN3y HA OCHOBE CPAaBHCHHSA CBE-
JICHKﬂ, HMCIOIIHXCA B PA3HBIX HCTOYHHKAX, B TOM
YUCJIC B PaHEE BBLIMOJIHCHHBIX MPOCKTAX. ,

B Tex MHOrO4MCIEHHBIX ClIy4asX, KOrgd JaH-
HbIe 3aMEPOB OTCYTCTBYIOT OIICHKA BHIGPOCOB MO-
KET MPOM3BOAMTLCH HA OCHOBAHMM GaTaAHCOBBIX
PACYETOB C YYETOM COCTABA CHIPbA M MPOHCXOMN-
mHUX (PH3HKO-XUMHMYECKHX Tpoueccos. Hampumep,
CCIIH OTCYTCTByIOT JaHHBIE TIO KOﬂI/l‘[CCTBy XHMH-
HECKMX COCTAB/ISFOIUMX B TILUIH, BBLACTSIONICHCH
B aTMochepy Yepe3 adpauMoHubii GoHaAPL J1OMEH-
HOTO 1eXa, BBINJABIAIOINEro PeppoMaprasen, Ko-
JTHYECTBO OKHCNIOB Mapra}{ua yCJIOBHO MOXET 6blTb
ﬂpHHﬂTD AHAJIOTMYHBIM [O0JI¢ MaprdHia B “YyI'YHC
C TIONPABKOH HA YBEJHUEHHE €O MACChl 3a CYeT
JNIOOKACTIEHHS no MnO.

[Npumep pacueta XapakTEPUCTHKM BLIGPOCOB
npusefed B taba. 13.2.

13.4. PACYET IMPU3EMHBIX
KOHUEHTPALIUIA

Ha puc. 13.1 mpuBeaeHa aKCOHOMETpPHHECKAS
cXeMa 3arps3HEHHS BO3[yXa CO3JABACMAS OJ(HUM
ucrounukoMm. HenocpencreenHo moa TpyGoil 3a-
rpsA3HEHHME BO3JIyXa OTCYTCTBYET, a HAYHHAS OT
TOYKH, B KOTOPOH AbIMOBO#H ¢aken npu Hebnaro-
TIPHATHBIX METEOPOIOIHYECKHX YCIOBHSAX KACALT-
€ 3eMIIM, MAPU3EMHAs KOHUEHTpAalus BPCIAHbLIX
BCHICCTB OBICTPO BO3PACTAET M HA PACCTONHHH,
pasHoM 10-40 BeicoTam TpyObl, 1OCTHIAET Max-
CHMAlILHOI BEJTMYWHBL. [1s cpeHux ycioBHit 3Ta
BenuuuHa papHa okono 20 H. IMocnae ToYkH Mak-
CHMANBLHOIO 3arpA3HeHHs NpU3EMHAas KOHLEHTpa-
UM MEIEHHO yObIBaeT B/10/IL BeTpoBOid ocH. [pn
3TOM NPOHCXOIHT PACIIMPEHHE ABIMOBOTO (ake-
na. Kak BUIHO M3 CXeMbl, KOHLICHTpAUHS B H060i1
TOYKE (HanpuMep, B TouKe A) 3aBHCHT OT pac-
CTOSIHMA X, Hd KOTOpOE OHA yjajleHa OT TpyOwr,
H OT CMELICHUA Y TT0 OTHOILIEHHIO K BETPOBOH OCH.

Pacuer npuseMHBIX KOHIIEHTPALIMH 3arpas-
HAIOMIUX BEIECTB NPOHM3BOIUTCS B COOTBETCTBHA
¢ HopMam no pacyeTy KOHLCHTpauuii u pac-
ceuBaHMs BHIOPOCOB MpempHATHIE B aTMochepy.

MakcuManbHAs KOHUCHTPAIMA Coyaxe, MI/M>,
co3jaBaeMas TOYEYHBIM HMCTOYHHKOM OIIpEaess-
ercs o hopMmynam:

I «HATPETBIX» Ta30B

AM Fmnn
Cuaze = e

H? /V,AT.
[ «XOITOHBIX» Ta30B
Craxe = AMFnmK/H*3,
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TABJIMLLA 13.2. PACYET BBIBPOCOB OT UCTOYHMKOB LIEXA XOJIOJHOM ITPOKATKH (TIPUMEP)

Homep Hawnmenosanune Konuue- Pacxon Temme- Bpenubie BEIIeCTBA Koapduument Tun ounctku u
HCTOY- CTBO rasos, parypa B rase HeCTanMOHap- il
HHAKa 4acoB m/c ra3os, HOCTH Bbl-
pabotst € naumenopanme pac- 6pocos
B 1oa xon',
r/m?
43 JlpeccupoBOYHBII 6200 10 25 TMapwl 0,05 0.8 Ha cetuatom
CTaH IMYIIbCHH dunbTpe, 60%
57 MacTepckas peBH- 2000 55 40 TIlapm 0.2 0,6 Bea ounctku
3HH MOJIIKIHHKOB KEpOCHHa ’

Ipodoancenue maéda, 13.2

Homep Hanmenosanue Buibpoc BpeaHLIx BewtecTs? Jna- Konu- CKopocTh
HCTOY- - METp H4ecTBO BBIXTONA
HHKa r/c /r Tpy6bI, TPYO, ra308,
M T, M/c
43 Jipeccuposounnit  10-0,05=0,5 0,5-3600-0,8:6200-10" ¢ =89 0,8 1 10-4 19.9
cran 0,5:0.6=0,3 0,3:3600-0,8-6200-10 ° =54 3,14-08
57 Mactepckas pesu- 5,5:0,2=1,1 1,1-3600-0,6-2000-10" ¢ =48 0495 2 5,5-4
3MHM MOJUIHITHHKOB 2-3.14-0.4952
=143

! Tlo namubIM 3aMepos.
2 Han YepPTOi — 10 OYHCTKH; MO 4epTOo# — nocne OYHCTKH.

roe  A-kodpduuHeHT TemrepaTypHOH cTpaTuduka-
uun atMocdepbl B paiioHe Pa3MEILEHHS NPeanpUATHA,
¢?3-mr-rpan'’®/r (npuuamacics no Taba. 13.3); M —sb1-
opocsl, 1/c; F - Ge3pa3MepHbiil k0IhPHLNENHT, YIMTHIBaO-
Uit oceadaHMe YacTHIl B aTMocdepnom Bo3ayxe (nmpH-
EAMaeTcs no Tabn. 13.4); m, n nm k- koapduuneHTs,
YYHTBIBAIOIME YCIOBHA BbIXODA ra30B M3 TPyOmr (pac-
CYHTBIBAKOTCH [0 HOPMAM pacyeTa MpPH3EMHBIX KOH-
ueHTpanmii); n = 1-+1,3-06e3pasmepusrii ko3ddunuent,
VIMTBHIBAIOIIAHA BIMAHHE peibeda MECTHOCTH (3adaercs
reHepa/ibHbIM NPOEKTHPOBIIHKOM MpeanpHaTHa); -
reOMeTpHYECKasl BbICOTA HCTOYHWKa BbiGpoca (TpyObi,
nednexTopa, GoHAPA M T.0.) Had YPOBHEM 3eMIM, M:
¥, - pacxoa Fa3oBO3AYIUHON CMecH, M>/c, MPH Temmepa-
Type ra30B; AT—-pa3HOCTh TeMINEPATYpP Fa30BO3YLIHOH
cMecH M okpyxkatomeit cpeasl, “C.

MaxkcHMalibHble TPH3EMHBIE KOHIEHTPALMH
OT HCTOYHMKOB, 4¢pe3 KOoTopbie B atMochepy
UOCTYMAIOT BPCAHBIC BCIICCTBA € CHATPETBIMUY — pu. 13 AxcoHoMeTpnyeckas CXema MPH3EMHOH KOH-

WIH «XONOIHBIMIY Ta3dMH, OPHCHTHPOBOYHO MO~ pepTpauM OT OJHOTO MCTOYHMKA (CTpekoH moKa3aHo
ryT 6bITh onpeaeneHs! no Tabia. 13.5, B koTopoii Hanpap/icHHe BeTpa)
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TABJIHIOA 133 KOSOPULUHMEHT
TEMIIEPATYPHOWU CTPATUO®HUKALIUU
ATMOC®EPBI

TeppuTopua A, ¢ mr-rpaa'3/r

Cy6rponunyeckas 3oHa Cpen- 250
Hell A3uM (roxkHee 40° c.mn)
n 3abaiikanbe (bypartckas
ACCP u Yurtunckas ob6i.)
Esponeiickas dyacts CCCP
(paitonst PCOCP  roxnee
50° ¢. 1., oCcTaabLHbIE PaHOHBI
Huxnero ITososxkes, Kas-
ka3, Mongoea) ¥ a3zdatckas
yacte CCCP (Kasaxcrawn,
Hanbunii BocTok u ocraib-
nasg uacte Cubupn u Cpen-
Hell A3nn)

Espomneiickas wacte CCCP u
yacTe Ypana B 3oHe ot 50°
a0 52° ¢.ur. (3a HCKIIOYEHH-
€M TepeyHCIeHHBbIX  BBbILE
paiOHOB, TIONAAOUINX B 3TY
30HY)

Epponeiickas uacte CCCP
(38 MCKIIOYEHHEM UEHTpa)
H uyacTh VYpana cesepHee
52° c.ur., a TakXke YKpaHHA
(/181 pacTIONIOKEHHLIX HAa YK-
panHe HCTOYHUKOB BbICOTOI
menee 200 M B 30He oT 50° mo
52° c.ur— 180, a  roxHee
50° ¢, ur.—200)

Lleurp eBpomeiickoil uacTu
CCCP (Mockosckas, Tynsb-
ckas, Psasanckas, Bmaaumup-
ckan, Kanyxckasa u MBanos-
ckasi obnacTn)

200

180

160

140

NPUBECHE! YCTbHBIE MAKCHMATLHEIE TTPH3CMIBIE
konneHTpamud  C' mpm  BeGpoce M =1r/c
A MCTOYHWKOB, MMeromux F' =1, spicoty H
H PACTIONIOKEHHBIX B paione ¢ 4’ = 160 ¢** - mr x
x rpan'3/r u n' =1, a TakkKe pacCTOSHHS, Ha
KOTOPBIX MpHU3EMHAS KOHLEHTPALMA J[OCTUTAET
MAaKCHMYM2 X,apc-

{Ipumep 13.1. PaccuyuTaTh MaKCHMAadbHYIO
NPU3EMHYIO KOHIIEHTPALMFO B3BEIIIEHHBIX BCLIECTB
H ONPEIENUTL PACCTOSHHE 0 TOYKH MAKCHMaJlb-
HOH KOHIECHTPALMH OT BEHTHJIALUHOHHOH Tpy-
61 TIpH CleaylomMx Tapamerpax: H =25 M,
D =2wm; V, = 47,1 M¥/c (4TO COOTBETCTBYET CKO-
pOCTH BhIXOAd Tra30B H3 Tpybel w = 15 m/c),
AT =40°C, M = 21r1/c, F =2, A =250 ¢**-mr x
x rpan'3/r w n =12

Pewenue. Tlo Tabn. 13.5 mpu 4’ = 160, F' =
=1,n"=1uM =1r/c MAKCUMATILHAS KOHIIEH-
Tpanus Cyae = 0,010471, x,.,.. = 502 M.

TABJIHULA 134, BE3PASMEPHBIN
KODOOUIIMEHT F

Bewectna F

lazoobpasnble (aMoKcHA cepwl, OKCHI yr- |
Nneposa, OKCHbl a30Ta W T.1M.)
MenkoaucnepcHsie a’po30JH (NbLIb, 3074
M T.1.), ANS KOTOPBIX:
v;l/uunuc < 0’0] S ]
0.015 < v, /i 0y < 0,03 1,5
Uy /ttyxe > 0,03 MK B OTCYTCTBHM JaHHBIX
o v, npu KIT[1 ouncrku:
= 90% 2
75-89% 2.5
0-74% 3
BoasHoit nap, copepkaHue koToporo B 3
BeIGpOCAX OCTATOYHO ANA TOro, 4TOOBI
B TedeHHE BCETO rofa MPOHCXOMMIA ero
MHTCHCHBHAS KOHACHCAIMA Cpa3y Ke mocie
BbIX0a B arMochepy, a4 TakKe Koaryaauus
BII2XHBIX TILIIEBbIX YaCTHULL

lMpuMeuaune. v, —MaKCHMaJIbHAA CKOPOCTh yNo-
PAAQYEHHOTO OCCOAHMA a3pO30JIBHBIX HacTHL B ATMO-
ciepe; u,,,,. —MaKCHMalIbHas CKOPOCTb BETpA.

Ilpn 3apasHBIX YCIOBHAX

C;mx::MAFn
Cmauc o
AF
0,010471-21-250-2-1,2
= = 0,82 mr/m>.
160-1-1

TIpuseMaas KoHueHTpauMsa B J0OOH Touke,
pPACNOJNIOKEHHOH C HABETPEHHOH CTOPOHBI OT
HCTOYHHKA, OnpeenseTcs no dopmyJie

CmiC. 88

MaKc

rae S, —Oe3pasMepHas BelHYMHA, XapaKTEPH3YIOUWIan H3-
MCHCHHE TIPH3CMHOI KOHLUCHTPAUHH MO OCH tbaxena B 3a-
BHCHMOCTH OT OTHOIOCHHA PacCTOAHHA 10 pacqemoﬁ
TOYKH Y K PAacCTOAHHIO [0 TOYKH MAKCHMAJBHOR KOH-
HEHTPAUHH X, S,-0c3pasMepHas BeIHYMHA, Xapak-
TepH3YIOMlasi HIMCHCHHE NPU3EMHONR KOHUEHATPALMH Ha
PACCTOSHUY y, M, N0 NEPOeHIUKYIApY K ocH dakena,

IpH x/Xuaxe < | BeIMuMHA S, ompenensiercs
no puc. 13.2, a. Ipr 1 < X/Xyare < 8 BeIUUHMHA S
onpenensiercs no puc. 13.2, 6. TIpn x/Xpuxe > 8
u F =1 Benuuuna S, ompejensercs no KpHBoil
I puc. 13.2,6, a mpH X/Xusxe >8 ¥ F > 1-mo0
KpHBO#H 2.

JIJ18 HM3KHX HMCTOYHHKOB BhicoTOH H =2-—
=10 M NpH 3HAYEHHAX X/Xuare < | BeIMHHHA S,
3aMeHsieTcsl Ha S, ompemensemyio mo puc. 13.3
B 3dBHCHMOCTH OT X/Xpuxe H H.

Benuuuna S, onpenensgercs no puc. 13.4 g za-
BHCHMOCTH OT TlapameTpa f,.
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3HayCHHE mapaMmeTpa f, onpejedsercs B 3a-
BHCMMOCTH OT ONACHOH 11 JAHHOTO HCTOYHMKA
CKOpOCTH BeTpa W, T.C. TadKOH CKOpOCTH MOpH
KOTOpOH TPH3CMHAA KOHIEHTPAIH [OCTHIaeT
makcumyma. [IpH pacueTe NPU3CMHBIX KOHIICH-
Tpauuii OT IPYNNbl HCTOYHHKOB YYHTHIBACTCS
Cpe/IHEB3BELICHHAS OMACHAs CKOPOCTb, KOTOpas
3aBHCHT OT PACIOJIOKEHUS PACYCTHOW TOYKH MO

Puc. 13.2. K onpeneienuio 3Haqenns Ge3pa3sMepPHOro xo-
s¢ppunmenTa S,

I - nerxkaa npumeck, 2 Tsxenas NpPHMECH

87
w0 ez /
4 /
as /)
b - 7
§ 7
06
/
/~ 10
G4
0.2]
0 0,2 0,4 0,6 G84/xm

Puc. 13.3. K onpenenenuio 3navenus 6e3pa3MepHOTO KO-
spdunmenTa §; npu x/x, <08 u H<10

Sz
10 v
08 —
0,6
a4 ~\ '
a2 ‘\\ —‘

0 gos o1 015 02 G265 03 055ty
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