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TIPE/IUCIIOBHE

Merougeckne ykazaHuss kK KypcoBoMmy Tmpoekty "KonpunmoHupoBaHue BO3myxa B
TPaXKJAHCKAX 37]aHMsAX” COCTABIIEHBI B COOTBETCTBHHU ¢ Tporpammoii kypca "Konpuimonuposanue
BO3AyXa M XoJopocHaOxenue" aist cnenmanbHocTH 2907, JlanHberli KypcoOBOil NpPOEKT sBISETCS
YACTBI0 KOMILIEKCHOro mnpoekra « OTonjeHHe, BEHTHISALMA M KOHAMIMOHMPOBAHME BO3yXa
rpaxnaHckoro 3maHusy. [0 Hagama BEMONHEHHS KYPCOBOTO TIpOEKTa JOIDKHBI OBbITh 3aIHIIEHB:
KypcoBas paboTa MO CTPOMTENBHON Tenmmodusmke, kypcopas pabora mo «OcHOBaM OTOTUIEHHMS,
BEHTHIIALIMA H KOHAULMOHUPOBAHUA BO3ayXa» W npoekt «OTomieHne IpaskiaHCKoro 30auusy».,

B meTonuIeckix YKA3aHHUSX B COOTBETCTBHH C NEeHCTBYIOIMMH HOpMaMH B cxkaTtoii (opwme
CHCTEMATH3MPOBAH MaTepHal, HeoOXOIMMBIH Ul BBHINIOJHEHHS NPOEKTA, OMUCAHBI €0 OCHOBHBIC
pasmensl M JaHbl PEKOMEHJALMH TI0 BBINOJHEHHIO pacdeTHOH M rpaduyeckoil HacTu.
TlocnenoBaTeNnbHOCTE H3NOKEHHUS MATEPHUANa B JAHHBIX METOMHYECKUX YKA3AHUAX COOTBETCTBYET
MOCAEIOBATETbHOCTH BBIMOIHEHHUST KYPCOBOTO MPOEKTa.

IIpy BRIMONHEHHM TPOEKTA CTY/EHTHI JOLKHBLI HCMONL30BATh JEKITHOHHBIN MaTepuan u
PEKOMEHIIYeMYIO JTUTepaTypy.

1.COCTAB U IIOCJIEAOBATEJIbHOCTD BBITIOJIHEHHUA KYPCOBOT'O ITPOEKTA

O6bekrom s pa3paboTKM KypPCOBOTO TIPOEKTA SBJLIETCS OJHO TIOMENIEHWE 37IaHHs
obmecTBeHHOro  HasHaueHus: OGonbmoro oOpema (3pHTENbHBIN 34, 3ai 3acefaHWil U T.J.), B
KOTOPOM  HOPMATHBHBIMH JOKYMEHTAMH HIH 3aJlaHMEM MpenyCMaTpHBaeTCs LeHTpalbHAA
OJIHO30HAJIbHASL cucTeMa koHauimoHHpoBaHue Bozayxa (CKB), obecnieunBaromniasi onTHMaibHBIE
nmapaMeTphbl Bo3ayxa ( KOHAMIHOHHPOBAHHE BO3AyXa BTOPOrO KJIAcca).

IIpoekT cocTOMT W3 pacdeTHOM wacTu Ha 20-25 crpanumuax ¢ rpaduueckoil dacTu.
['paduueckass yacTh BHINONHAETCA HAa OOMIMX dYepTekax KOMIUIEKCHOTO TpOeKkTa, a TaK e
BKJIFOUAET JOTMOJHHUTENbHBIE HEPTEXKH,

CopepxaHue, TOCHENOBATENFHOCTh pacdeTHO W rpadudeckoii  9acTH, OTHOCHTEIBbHAS
TPYIOEMKOCTh OT/IENIEHBIX YacTell MpoeKTa.

1.1. PacgerHas gacTb

TPYIOEMKOCTh, TO Xe C
% HapacTaronuM
urorom, %
1. OsHaxkOMIICHHUE C 3aJ]TaHHUEM,
BBIOOP pacHeTHLIX NAPAMETPOB HAPYKHOTO U BHYTPEH-
HEro BO3/YXd IS TEIUIOT0 H XOJIOAHOTO NEPHOIOB
roja 5
2. Pacder noCTYIUIEHHIT TEMJIOTHL M BJIArH B MIOMEIeHHE. 10 15
3. Perrenyie NpUHIMIIHAILHON CXEMBI BO3AyXOpacpeene-
HHS B IOMEI[EHUH, OTIpefie]IeHre BO31yX0o0Mena, pac-
4eT BO3/lyXopacrpeeeHus B MOMEIEHHH 5 20
4. Beibop NpHHIMNHANEHON cXxeMbl 00paboTKH Bo3lyxa H
nocrpoeHue Ha 1-d auarpamMme NpoLECCOB KOH/IH-
LHOHHAPOBAHHA BO3/IyXa IS TEILUIONO U XOJOIHOTO
NEPHOOB roja 15 35
5. Anamms paborer CKB B 1ranasoHe H3MeHEHUs Tapamer-



POB HAapyKHOTO KIIMMATA, & TAK)XE TPU U3MEHEHHH TEILIO-

BOW M BIAXKHOCTHOM HATPY3KH S 40
6. Beibop THnOpazMepa KOHUIIMOHEPA, pACYeT BO3IyXO0-

Harpesaresel, BO3JyX00XJIaquTeneil, 0Ji0ka yBIaKHEHHUA 10 50
7 AspoMHAMHYECKHI pacyeT BO31yXOBO/0B CHCTEMBI

KB Ilonbop BEHTHIALMOHHOTO arperaTa 5 55

8 Temo- 1 X0NOAOCHAOKEHHE LIEHTPATLHOTO KOHJUIIHO-
Hepa Pacger u nonbop xoJoaUIBHOTO 060PYI0BAHNA,

HakoB, HACOCOB 10 65
9 Pazpaborka GyHKIMOHATBEHON CXEMBI aBTOMATHYEC-
Koro perymupoeanus cucremsl KB 5 70

I'padygeckas gacThb

I [Inan moMenieHusi ¢ 3IMeMEHTAMH CHCTEMBI
KOHTULIMOHMPOBAHUS BO3IyXa (BO3/IyXOpaCTIPeNeNUTeNH, BO3AYXOBOIEI),
MUIAH TeXHHYECKUX MOMENeHHH MojBana c
IEHTPaTLHBIM KOHAMIIHOHEPOM, BO3/TyXOBO/IAMH,
BO3/yX03a00pPHOH MIAXTONH M
TpyOOnmpoBOiaMHU TEMIO- U X0no/0cHabkenus B MmacmTabe 1 100
2 AkcoHOMETpHYECKas cXema BO3AyX0BoaoB cucrembl KB B
macmrade 1 100
3 Ilnan u paspes NOMELIEHUs LEHTPAIBLHOIO KOHAHLMOHEPA C
KOMITOHOBKOH KOHIHUITHOHEPA | 3JIEMEHTOB CHCTEMBI
X0J10A0CHA0KEH S, @ TAKKE [UIAH M Pa3pe3 pasMeIeHus
XOJIOJTMIBHOM yCTaHOBKH B macinTade 1 50
4 AXCOHOMETPHYECKHE CXEMBI TPYOOTIPOBOJIOB TEIIO- M XOJIOOCHADKEHHS,
00Bs3kHM Kamepws! opomeHus B Maciutabe 1 50
5 @yHKIMOHAIBHAS CXeMa aBTOMATHYECKOrO peryInpoBaHUA
CHUCTEeMb! KOHAUIIMOHUPOBAHHKS BO3/yXa
6 Cnenmdukanus OCHOBHOTO 000pyI0BaHUA [EHTPATbHEIN KOHIUIHOHED
C mepevyHeM ONOKOB, Haku, HACOCHI, XOJIOAHIIbHBIE MAIIHHBL,
BBITSKHBIE BEHTH/IATOPLL, IPaJUpPHA U T I
( B TOACHHTEIILHOH 3aITHCKE) 30

HTOI'O 100%

2 BBIBOP MCXOJHBIX JTAHHBIX UL TTIPOEKTUPOBAHUA CHUCTEMBI
KOHIMLIMOHUPOBAHUSA BO3JIYXA

PacyerHble mapaMeTpbl BHYTPEHHETO BO3IIYXa

Pacuernbie mapaMeTpsl BHYTPEHHEr0 BO3yXa B TPAKIAHCKUX 3/IaHASK YCTAHABIMBAIOTCSA Hale
HCXOMS M3 CAHUTAPHO-THrHEHMYECKHX M PeKe M3 TeXHOJIOTHYeckuxX TpeboBaHMi B 3aBUCHMOCTH OT
Ha3HAYEHHs TOMEIEeHUst ¥ YPOBHS TPEOOBAHHUH K METEOPONIOTHYECKOH 0OCTaHOBKE B MOMEIIEHHH
B 3amaHMy Ha KypCOBOM MpPOEKT YKa3aHO MOMeENeHHe, B KOTOPOM HeoOXoaumo odecneduThb
ONTAMAJIbHBIE TapaMEeTPLEl MHKPOKIAMATA OnTumanbHble TTAPAMETPHl MHUKPOKIIMMATA B
obcmykMBaeMOif 30He OOMIECTBEHHBIX M AJMHHHMCTPATHBHO-OBITOBBIX IOMEINEHMH 37aHui
onpeneisiior no  ['OCT 30494 «3pmanus xkunele 1 obmecrserHsle [TapamMeTprel MEKpOKIHMaTa B
MOMEIIEHMSIX» B 3aBUCHMOCTH OT MEePHO/ia FO/la ¥ KATerOpUH IOMEIeHus [ 5]



C uenbio yMeHBLIEHHs 3aTPAT Ha Tero- 1 xononocHabxenne CKB pacuernyio remneparypy u
OTHOCHTENBHYIO BJIAKHOCTE BO3/yXa B MOMEMIEHHH CIIEAyeT NPWHUMATh [/ TEmNoro nepHoaa
rojia MAaKCUMATbHbIE, 1T XOJIOZHOTO — MUHUMATbHBIE H3 AHATIa30Ha ONITUMAIbHBIX 3HadeHui. [Ipu
KpPaTKOBpPeMEHHOM npeOblBaHUM JH0/Iel B momenieHusx (xade, pecropaHbl, MarasHHbl U Jp.) B
MECTHOCTSX ¢ PaCYETHOH TeMIIepaTypoil HapPYKHOTro BO3/AyXa B Terbiii nepuoy rofa 30 °C u bonee
(mapamerpel B) Temneparypy BO3ayxa B OMENEHHSX CIEAYET ONpeAensTs no hbopmyne

Is = tsomﬂ +0’4(tn -—30) 2 (21)
rae " - TeMneparypa Bosayxa, onpeneiiemas no FOCT;
t, - pacdeTHas TeMIlepaTypa Hapy>XHOTO BO3/yXa no napamerpam b.

Pacuernsre mapaMeTphl HAPVIKHOIO BO3AYXA

B 3aBHCHMOCTH OT reorpadu4eckoro MecTOpacroiOKeHHs 3[aHUs ONPeJIeIsOTCs

CJEAYIONIME UCXOAHBIE KIIMMATOIOrHYecKie JaHHble [4,7,8,9]:

- reorpadugeckas MHUPOTA,

- pacyYeTHble 3HAYEHHs TEMIEPATYPHl H SHTAJBIHUH HAPYKHOIO BO3AyXa JUIA TEIJIOTO H XOJOJHOTO

TIEPUOJIOB TO/IA;

- CpeJIHECYTOYHAS aMIUIHATY/AA KoNeOaHui TeMnepaTyphbl HapY>KHOTO BO3/yXa;

- pac4eTHas CKOPOCTBb BETpa B TEILIBIN TTEPHOJT TO/1A,

- MAKCHMATBHAS M CPEHECYTOYHA HHTEHCHBHOCTD COJIHETHOH paauanuy (IpsiMOH M paccesiHHOI)
B MIONE, MOCTYMAIOEH Ha FOPU30HTAIBHYIO MOBEPXHOCTD;

- BpeMs MaKCUMyMa HHTEHCUBHOCTH COJIHEIHOM pajHallHH.

B kauecTBe pacdeTHBIX NMApaMETPOB HAPYXKHOTO KIUMATA AN TEIUIOTO M XOJIO/HOIO Mepuoja
rofla npv NPOEKTHPOBAHWH CHCTEM KOHJIMIMOHAPOBAHHUS BO3JyXa TeMIepaTypa H JHTaNbIOWs
MIPUHUMAOTCS 110 apamerpam b.

IMpu pacuerax CKB, MCOTB3yEMBIX B TeHU€HHE YACTH CYTOK, a TAakike IPH pacuere Haxkos
AKKYMYJISTOPOB, B TEIUIBI NEPHOJ rofa HeoOXOAMMO 3HATE HE TOJILKO MaKCHMallbHBIE HaCOBLIE
3IHAYCHUSI HAPYXKHOM TeMIepaTypPhl H JHTANBINH, HO U UX H3MEHEHHs T0 JacaM CyTok. llonyauts
TAKHME JJAHHbIE MOJKHO, €CJIH CYHTATh, YTO TeMIlepaTypa W SHTAILIIHA BO3JyXa B TE€4EHHH CYTOK
M3MEHSAIOTCS M0 FapMOHHYECKOMY 3aKOHY, a BJIAroco/iepkaHue He n3MeHsercd. MakcumanbHast
Temrneparypa Habmiogaercs o6ergHO B 15 WacoB comHewHOTO BpeMeHH. ECITH W3BECTHBI
CpefTHeCyTO4YHAs TeMIepaTypa U aMIuuTyaa konebanuii Temneparypsl Aty , TO TemmepaTypy t; B
IPOU3BONBHBI 4AC Z MOXKHO BBIYUCIHTE 110 hopmyie

t,=t,+0,54t, cos(((z=15)15)~1) , (2.2)

rle Z - pacueTHbIH 4ac;
Aty - ammuiuryna konebaHuil Temneparypbl HApY>KHOIO BO3yXa;
ty - pacdyeTHas TEMIEpaTypa HAPyKHOTO BO3yXa.

3. PACUET IOCTYIUIEHUH TEIUIOTHI U BJIATH B [IOMEIIEHUE

TIpu pacuere CHCTEMbl KOHIHLMOHMPOBAHMS BO3/yXa HEOOXOMHMMO YYMTBHIBATBL CHE/IyrOnIHe
TEMNONOCTYIUIEHHs: OT JIOAed, OT  COJNHEYHOH paguanuyd 4epe3 OKHA W TOKPLITHE, OT
3JIEKTPMIECKOr0 OCBEIIeHHS, TEXHOJIOTMYeckHe, 3a CHeT  Temnolepenadd Hepes HapykKHble
OrpakjeHus (IIA XOJOQHOTO MepHOAA - TEIUIONOTEPH), TETIOOTAAYY OTONHTENLHEIX MPHOOpOB
CHCTEMBI BOJISHOTO OTOIUIEHHS, €CNM OHH He BBIKMIOYATCS B 4ackl paboTel (A7 XOMOIHOTO
nepuoaa). B KypcOBOM IIpOeKTe JIOMYCKAETCS HE YYHTBIBATH TEIUIONIOCTYIUIEHHS 3a CHeT
TEMoNepeady depe3 HapyKHble CTeHBI B TEIUILIH TepHOA TOAa M TeIUIOTOCTYINEHNA 33 CUeT
COJIHEYHOMN PaIallii B XOJIOJHEIH NepHO ro/a.



HcrouHrkaMyl BIATOBIIEIEHHI B OCHOBHBIX MOMENIEHMSIX MPAakKJIaHCKUX 3[aHUSIX SBISTIOTCH
EOJTA, B CTOJIOBBIX M PECTOPaHax - ropAYas MHINA, TEXHOJOrnieckoe obopyaoBaHUe.
Jnst Be16opa HEOOXOAMMOH TIPOUZBOAUTEIBHOCTH CHCTEMBI KOHIHIIMOHHPOBAHUA BO3AyXa
HeOoOXO0/TIMO OTIPENIENTUTh He TOJLKO pacdyeTHHIE TEIIONOCTYIUIEHHs, HO ¥ XapakTep HX H3MEHEHHs
B TE€YEHHE PACYETHHIX CYTOK,

BBTQCJTCHHG TEOIOTEI H BJIard JEOOIBMH

Termnonocrymnennd, BT, ¥ BIaronmocTyruieHHs, Ki/49ac, OT JI0Jiei 3aBUCAT OT UX (DH3MUECKOH
AKTHBHOCTH W TEMMEPATYPhLI BO3/IyXa B TIOMENIEHNH U OITPEJIENSIoTCA Mo Gopmymam

Q,q = g)rn 3 (3 1)
W=wn, (3.2)
r7le N - KOJMYecTBO JIFo/ied JIist JAHHOTO Yaca CYTOK,
(s - ABHBIC TEIUIOBBRIACICHNAA OAHHM YEIIOBEKOM, Br;
W - BBIOEICHHUE BATH OJHUM YEIIOBEKOM, Kr/dac.

JaHHEIE IO (5, W TIPHBEAeHBI B CripaBoYHHKE IPOEKTHPOBIIHKa [4].

TlocTynueHue TemwIOTE Yepe3 BePTHKAILHLIE CBETOBbIE POEMBbI

HDCWHH&HHE TEMIOTE! YEPE3 BEPTHUKANbHLIE CBETOBRIE TIPOEMbBI OTIPEETIAIOT TI0 CDOPM}'JIC
o 8 8 & yen
Qcp - [(er kunc +Qp koﬁn)komHTZ +(IM _rs)"Ro ]Ao 1 (33)

i€ Qu, Qo - KOJUYECTBO TEIUIOTHI COOTBETCTBEHHO MPAMOIl MW PACCESHHOW pajaliii,
NOCTYMAIOImeH B PacuerHblil 4ac uepes OJIMHAPHOE OCTEKIEHHe CBETOBBIX MPOeMOB, Br/m’

Kiwe' - KOI(DHUIMEHT MHCONAUMH, OKA3BIBAOIIMI, KaKasd 4acTh MUIOLIAAU OKHA OCBENIeHa B
PACYETHBIH Yac CONHEYHBIMH JIy4aMH, 3aBHCHT OT MOJOKEHHs COJHIA, OPHEHTAlMH CBETOBOIO
npoema, pa3MepoB OKHA, HAJMYHWS HAPYKHBIX CONHIIE3al[UTHBIX yeTpoiicT [4, kxH, 1].

Kosx - Koo(hduumeHT oOnydeHHs pacCesHHOM pafMalue, 3aBUCUT OT HAIWYUS HApPY/KHbIX
COJTHLIE3AIUTHEIX YCTPOHCTB, MOJOxKeHus coaua [4, ka. 1].

Kom- K03(HUIHMEHT OTHOCHTENEHOTO POHUKAHMS COTHEYHOM pafiHaLMy 9epes3 3anoIHenye
CBETOBOTO MPOEMa, OTIHYAONeecs 0T OjuHapHoro [4, kH 1];

Ty - k03bhdULKEHT, YUATHIBAKOLIHI 3aTEHEHHE CBETOBOTO TIpoeMa nepereraMu [4, k. 1].

Ve

ty - YCJIOBHAd TEMIIEpPAaTypa HAPY)KHOI'O BO3/yXa B pacyeTHbli yac, °C,

ty =ta+0,5At; Y (S Kine + D Kosn) PoT2/ Oy (3‘4)

r1e ty - pacueTHas TeMrepaTypa HapyxHoro sosayxa , "C;
Aty - y/BOeHHas aMIUMTyAa KoleOaHmil TeMNEepaTypsl HAapy>KHOTO BO3JyXa, OmMpeenseMas
Juts reorpadugeckoro myHkra no [8,9];
¥ - k03DPUIHEHT, YIUTHIBAIONUN TAPMOHWYECKOE H3MEHEHHe TEMIIEPATyphl Hapy>XKHOIo
BO3AYXa, OTpeesieMbli o (GopmyJie:

v=cos ((z - 15) 15), (3.5)

rae Zz- pacueTHBIM HaC, 4ac,
S,D - x0IM4ecTBO TEMJIOTH COOTBETCTBEHHO NPAMOM M PACCEAHHON pagHalMH, MOCTYIAOmEen
B KOKJBIH 9aC PaCUeTHLIX CYTOK HA BEPTHKAIBHYIO HIIH TOPH30HTANBEHYIO MOBEPXHOCTS, Br/iv*,
Ol - K0ohPHIHEeHT TenIo0TAAYH HAPYKHOH ToBepxHOCTH, BT/ M K, onpefensieMblil



IVl BepTHKAIBHOI MOBEpXHOCTH o' = 5,8+ 11,64/v, (3.6)
15 TOPU30HTAIBHOMN MOBEPXHOCTH O = 8,7 + 2,6 Ju, 3.7

TJle L - pacdeTHas CKOpPOCTb BeTpa B HIOJE, M/C;
po - TpuBefieHHBIH KOAUIMEHT MOTNOIMEHNs pajMaly 3arfoJHEHHeM CBETOBOTO
NPOeMa HJIH TIOBEPXHOCTLIO OKPBITHSE;
Ro - conpoTHBaeHHE TerUIONEpeiaue 3arn0JHeH!s CBETOBOI0 IPoeMa, M’ K /BT;
A, - TUIOII@(b OKHA, M-

TennomocryieHus 9epe3 HapyKHEIE CTEHBI UITH TIOKPBITHE

KommgecTrO TemIoThI, NOCTyNaromeil B MOMENIEHHe depe3 Hapy KHbIE CTEHbI WIIH MOKPBITHE,
BT, onpenensitor no gopmyne

Q" = (q1ep + 12 Ag) A, (3.8)

e q 1p - CPEIHECYTOUHbIE TEMIONOCTYILIEHHs 4Yepe3 CTeHHl WM TOKphiTHe, Br/Mm’,
onpenesnsiembie 10 opmyne

q Iop:(tn—l_p(kp/au‘tn) / Rn; (39)

rae Ry - x0a(AnpenT Tennonepeadn HapyKHOR CTeHB! WK TokphITas, BT/ M K,

p - xko3dOUIMEHT TOTIONEHNST CONHEYHON paguaiy TOBEPXHOCTBIO CTEHBI HIH
NOKPBITHSA, IPHHAMAaEMBIiA 110 nprwioxkennto 7 CHuII II - 3 - 79 *¥;

Qep - CPETHECYTOYHOE TIOCTYIUIEHNEe CYMMAapHOM COTHEYHOH pajialiui Ha BePTHKANTLHYIO
WA TOPA30HTANBHYIO IOBEPXHOCTH [4, ki, 1], BT /M ;

Y2 - KOIQOULHEHT, YIATHLIBAIOINHI TrapMOHWYECKOE HW3MEHEHHWE TEMIOBOro MOTOKA,
MOCTYIAOIIEro Yepe3 CTeHy WM OKPLITHE, onpeesieMblil o hopmyIe

¥2=c0s ((Z - Zmax) 15), (3.10)
e Zumax - 94C MAKCHMAJBHBEIX TEILIOTIOCTYILICHUI uepe3 CTeHy WM NOKPBITHE, MOXEeT ObITh
OTIpeNieeH Kak

Zoax= 13+2,7 11, (3.11)

rae /[l - nokazaresb UHEPITMOHHOCTH HAPYKHOM CTE€HbI WM NOKPLITHS,
Aq - aMIIMTyAa KoneGaHuit TEMIOBOro MoTOKa, NOCTYMAIONIEro Yepes CTeHy WIH NOKPhITHE,
onpenensemas no Gopmysie

A, =ka, 0,54,y +pA, /a,) v, (3.12)
rme o -  koshdunpeHT — TEMNOOTAAYHM  BHYTpPEHHEH  TIOBEPXHOCTH  TOKPBITHA,
o= 8,7 Br /M K;
k - xoapduuHenT, yYMTHIBAIOLIMHA HATMIME B KOHCTPYKIIMM TOKPBITUS BO3AYMIHON

npocsoiiki, k¥ = 0,6 [N NOKPBITHI ¢ BEHTHWIMPYEMbIMH BO3AYLIHBIMH Npocioiikamu, k = 1 npu
OTCYTCTBHH BO3AYLIHOM IPOCIOHKH,
Ay~ aMnIuTyaa KosedaHMid TENIoBOro NOTOKA HA HAPYKHOM MOBEPXHOCTH OTPAKASHHS:

A, =(5+D)~q, (3.13)



(S + D) - makcuMalibHOE TIOCTYIUIEHWE CYMMapHOW CONHEeYHOoll paguanuu npaMoi U paccesHHOM
2
Ha BEPTUKAILHYIO HJIH TOPU30OHTATBLHY TIOBEPXHOCTE [4, kH. 1], Br/M™ |

V - TIOKazarejlk CKBO3HOTO

onpenemsieMpiit 110 npubIIKeHHOI hopmye:

v=2%0, 83+ 3,49 Ry /1),
An - IUIOImaab CTEHBI HIH NOKPBITHS, MZ,

3aTyXaHus KOJeOaHUil TemIepaTypsl

TenionocTYNIEHUA 0T INEKTPUIECKON0 OCBEIEHNs

(3.14)

B CTEHE HIW MOKPBITHH,

TennIoONOCTYIUIEHHs OT 3JEKTPHYECKOr0 OCBEN[eHHs ONpefesioT 1o (aKkTH4eCKOd WM
MPOEKTHOH 3JEKTPHUECKOH MONIHOCTH OCBEMIEHMs, a NPU OTCYTCTBHHM 3THX JAHHBIX — IYTEM
YMHOJKEHWST HOPM YPOBHsI ocBenieHHOCTH, npusefenHbix B CHull 23-05-95 « EcrecTBenHoe u
HCKYCCTBEHHOE OCBEIEHHE», HA yJIeNMbHEIE BRIENEHHUS TEIIOTE], PUBENEHHbIE B TabauIe 3. s
JIOMHMHECIIEHTHBIX Jamn. Eciu ocBemieHne NpOU3BOAMTCA JNaMIAMHM HAaKaJIMBaHHA, TO BBOJMICA
noBbIaroHit ko3 unuenr 2,75,
VnenbHble BbIIENeH s TEIIOTH OT IIOMHWHECLIEHTHBIX JIAMIT

Tabm, 3.1
Tun ceerubHUKA Pacnpenenenne CpeJTHyE y/IeTbHbIE BbIIENeHns TernoTs Br/M” Ha |
TEMNNIOBOI0 K
MOTOKA JUISL TIOMENIEHHS TUIOMIA/IBEO B M
B %
BBEpX BHH3 >200 ] ot 50 mo 200 ] <50
_TIpH BBICOTE MOMEIIEHHs B M
>4.2 <42 >3.6 <3,6 >3.6 <36
IIpsivoro ceera 0-10 90-100 | 0,067 0,056 | 0,073 | 0,058 | 0.102 | 0,766
YacruuHo npsMoro 10-40 60-90 | 0,082 0,07 | 0,087 | 0,073 | 0,122 | 0.09
cBETa
InddysHoro 40-60 40-60 | 0,094 0,077 | 0.102 | 0,079 | 0,166 | 0,116
PACCEsTHHOTO CBETa
[IpermymiecTBeHHO 60-90 10-40 0,14 0,108 | 0,152 | 0,114 | 0,232 | 0,166 |
OTPakeHHOTO '
cBETa _ B
OTpaxkeHHOTO 90-100 0-10 0,145 0,108 | 0,154 | 0,116 | 0,263 | 0,181
CBETA
TenmnoBeIeneHUs | BIATOBBIACAEHUA OT APYIUX HCTOUHHKOB
IIpu npoexruposannn CKB B TOMeneHWsX TpeMpUATHH OOUIECTBEHHOrO NHWTAHWS
TEIUIOBBIZIEIEH A OT OCThIBatoned numy, Br, onpenenator no gopmysne
Qe=mc(ty-tx)n/z, (3.15)

rae

¢ =3,35 - cpemusst Termoemkoctb omo, kJDk / (kr K);

t, =70 °C - cpenusas TemmepaTypa 671101, IOCTYNAOIMX B 06eennsit a1, 'C;

te =40°C - T0 e B MOMeHT notpebnenus, C;

Z - TIPOJIOJDKHTENBHOCTD TIPHEMa THIIH OJJHAM MOCeTHTeNeM (Ui pecTopaHoB - 1 dac, aus
cronoeeix 6e3 camoodcnykusams - 0,5 - 0,75 wgaca, ¢ camoobcnyxuBanuem - 0,34 gaca);

N0 - 9HCIO MECT B 00OEIeHHOM 3aIe.

m= 0,85 - cpeJiHMii Bec OO0, TPUXOAANIHXCS HA OJHOTO 00eIaIomEero, Kr;



BrarosbiieneHust OT ropsided mHIM B NOMENICHHMAX NPeATNpHATHI OOIEecTBEHHOro MUTAHUS,
Kr/49ac, OmpenemsoT mo hopmyIe

_keemelt, <l ) m
" 2(2500+18¢,,)

) (3.16)

rae k =0,34 - xoadduuuenT, yauTEIBarOIUI HEPABHOMEPHOCTb NOTpebIeHns Nuimy, a
TaKKe HAJTMYHE JKUPOBOH NIEHKH, 3aTPYAHAIOINEH HCIAPEHHE BIIATH;
tep = (tw + tc)/2 - CpemHss TemnepaTypa MUK

JInst BHISBNEHMS PacueTHBIX  (MAKCHMATbHBIX) H30BITKOB WIH HEJOCTATKOB TENIOTHl B
HOMELIeHHH HeoOXOIUMO MPOCYMMHUPOBATH NOTOKH TEIUIOTHL ¢ COOTBETCTBYIOL[MMHA 3HAKAMH OT
Pa3nUYHBIX HCTOYHUKOB: MO, orpakaeHnii, OCBeNneHu s, TeXHOJIOTHYeCKIX TeIIOBbIAeIeHuil 1o
KaXOMy 49acy, COCTABHMB CBOJHYH TaOIMIy TMOTOKOB TEIUIOTHL B TIOMEIIEHWH JJIA TEIVIOTO H
XOJNOJHOIO TepHoloB. B KaIOM pacuerHOM mNepuosie y4UTHIBAKOTCS Te BHJILI [OTEPh U
OOCTYIUIEHMH  TEIUIOTHI,  KOTOpHE  (pakTHYeCKHM  MOTYT  JeHCTBOBAaTbH  COBMECTHO,
Jins  Kakgoro [epHojia TOJd BHIABIAETCS PACYETHBIA Yac M MaKCHMAJbHBIE 3HAYEHHSA,
COOTBETCTBYIOLIUE ITOMY HACY.

B XOnOJHBIA TNEPHOJ TOMA CHENyeT Y4YHTBIBATH TEILUIOMNOCTYINIEHAsS OT OTOIMUTEBHBIX
npubOpoB BOAAHOM cHCTeMbl oTomleHds. Ilpexne Bcero, ciemyer pewmmTh, Oymer 4 B
MOMENIEHHH YCTPAaHBAThCA BOASHOE OTOTUIEHHE, TAKO€ OTOIUIEHHE LienecoobpasHo, ecnn pabodne
Yachl 3aHMMAIOT HE3HAYNTENBHYIO 9YaCTh CYTOK, @ TAK)KE, €CIIM  JIFOJM HAXOMAATCs  BOJW3A
HAPY/KHBIX OTPOKAAIONIMX KOHCTPYKUmil. Ecnu BoJfHOE OTOILIEHHME CYIIECTBYET, TO B Hachl
MaKCHMATbHBIX TEIUIOMOCTYIIEHHH OHO MoXkeT dacTidHo (60%) MK MOJTHOCTBIO BBIKITFOYATHCH,
HocneHee B TOM cllydae, eCIiH TIOMelleHre He MMeeT Hapy/KHBIX CTeH W OKkOH. M3 ypaBHeHHs
TEIUIOBOro GanaHca MOMEIeH s s XONOJHOTO TIEPHONIA TO/1a, COCTABISFOLMME KOTOPOTO
OyayT moTepH TemIOTH 4Yepe3 Orpaklarol(He KOHCTPYKLHH, a TakXKe MOCTYIUICHHs TeIUIOTHI OT
BCEX HCTOYHHKOB, BKIIOYas MOCTYIUIGHHS TEIUIOTBI OT OTONHTENbHBIX MNPHOOPOB CHCTEMbI
BOJISIHOTO OTOIUIEHHUs ¢ YHETOM TOHMKEHHS €€ MOI[HOCTH, OTIPEeSIOT KOMMIeCTBO H30BTOYHOM
SBHOM TEIUIOTHI B IOMEIEHHH. PacXo 1 TennoTs Ha MO/IorpeB HHPHUIETPYIOMErocs BO3yXa MOAKHO
He YYMTEIBATL, eci npu pabore CKB obecneden noamop Bo3ayxa B MOMEIIEHHH,

4, BIBOP IIPUHLIATIMATIbHOM CXEMBI
BO3JIYXOPACIIPE/IEJIEHHSA B ITIOMEIEHUH. OIIPE/IEJIEHUE
PACXOJIA ITPUTOYHOI'O BO3AYXA. PACUET BO3/IYXOPACIIPEJIEJIEHHS B
[IOMELIEHWI

CxeMa OpraHm3anmy Bo3aAyxoooMena

Cxema oOpraHu3ald BO3JyX0oOMeHa B TOMEIEHHH OKa3biBaeT OOJbIIOE BIUSIHHE HA
sppextusHOCTE CKB, T.K. OT €€ BBIDOpa 3aBHCHT obecnieneHe TPeOyeMbIX MapaMeTPOB BO3AYXa
no obbemy obcmykxuBaemol wim pabodeil 30HBI (CTENEHb PABHOMEPHOCTH TOJEH MapamMeTpoB
Bo3ayxa) u mpoussojurentHocte CKB mo Bosayxy. Ilpm BeiOOpe cXeMbl OpraHM3aLuf
BO31yX000MeHa Cle[yer y4YHTBIBAaTE KOHKPeTHBIE OCODEHHOCTH MOMELIEHHS, €ro Ha3HaYeHHE,
KOHCTPYKTHBHbLIE peIIeHns. B TOMemeHusx TpakJaHCKHX 3[aHMi, y4HMThIBag HeDONbIIYO
HHTEHCHBHOCTE TEIUIO- U BIATONOCTYIUIEHHH, OCOOEHHOCTH MPUTOYHEIX CTPYH M BCACEIBAXOIHX
¢axenor, B OOJNBIIMHCTBE CIy4aeB IPHMEHSIOT IEPEMEMIMBAIONIYI0 BEHTHISAIMIO IO CXeMe
"cBepXy-BBEPX" C MCTMONB30BAHHEM TMOTOJIOUHBIX BO3JyXOpAacCrpesenTeneH, eClii 3T0 BO3MOXKHO
KOHCTPYKTHBHO (TOProBEIe 3a/7bl Mara3uHoOB, MPeNpUsTHII 0011[€CTBEHHOTO MHTAHNS, 3albl KIYO0B
H T.J.), peke — BBITeCHSIONYIO BEHTUISILMIO WM paclpesieleHle BO3/lyXa U3 I0J] [oJia 10 CXeMe
"CHU3Y-BBEPX" (3PHTENbHBIE 3AJIbl TEATPOB W KUHOTEATPOB, KYXHH NpPEANpHUATHI 0OmecTBeHHOrO
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IATAHWS). IIpH KOHOMIHOHUPOBAHKMH BO3/IyXa B TOPrOBOM 3aje NpPEeANpHATHH 00LIeCTBEHHOTO
MATaHUs Tellecoo0pa3sHo OpraHM30BaTh  TepeTeKaHWe BO3AYyXa W3 OOCIHYKHBAEMOW  30HEI
TOPrOBOTO 3aJ1a B TOPSAYIHIl IeX 3a c4eT ucOananca BO3yXa B 9THX MIOMENeHHSX.
Pexomenpau o BbIOOpY CXEMBI MOJa4YM M y/laieHWs BOo3ayxa npusenenbl B [1, 4, 6], B
coorsercTBytomux riuasax CHull mist oOmecTBeHHBIX 3aHuid,
OnpeneneHre pacxoa MPUTOYHOTO BO3IVXA
M MUHAMAJIbHO He0OXOAMMOro pacxoga Hapy:KHOI'0 BO3ayXa

B xypcoBoM mpoekTe ISl MOMENIeHHs TPAXkKJAHCKOTrO 3/1aHHs PACcXO]] MPUTOYHOTO BO3MYXa B
CHCTeMe KOHAMIMOHMPOBAHMS BO3AYXa, M /9ac, ONPENENSIOT JUIS TETUIOro NEPHOJa roja Mo
130BITKAM SIBHOM TEIUIOTHI M CHUTAIOT €r0 HEM3MEHHBIM B TEYEHHE rojia;

B 3’6Qﬁu36
’ 1,2cski.(fa _‘In)

3 (4.1)

]
rae Q,"" -u30bITOYHOE SBHOE KONMYECTBO TEMIOTH B TOMeIeHuH, BT,

>

1, - TeMreparypa Bo3ayxa B obcnyxuBaemoii 3oue, °C;

t, - Temmeparypa Bo3dyxa, nojasaemoro B momemienue, °C, koTopoii 00br4HO
3aJTAFOTCST B 3aBHCHMOCTH OT BbIOpaHHOTO criocoba opraHH3aiiH BO3Ayx00OMeHa W THIIA
Bo3yxopacnpenenurens [1];

Cs - TETUIOEMKOCTE Bo3fyxa, pasHas 1,005 xx/(xr-°C),
k, - ko durmenT Bo3ayX00OMEHaA II0 TENIIOTE, PABHBII;

t
k, = t” I" (4.2)
a8 n
{, — Temoeparypa yaaiseMoro Bosjyxa, °C.

Koaddunuent po3ayxoobMeHa no TEIIOTe NPHHUMAIOT B 3aBHCHMOCTH OT CXEeMbl OpraHH3aliiu
BO31yX000MeEHa.

HeoOxomMbri pacxof HapyKHOTO BO3MyXd, MHHUMATLHO BO3MOJKHBIN, OTNPENENAOT H3
CHEAYIOUINX COODpaKeH it

- [0 YCIOBHAM ODECIIeYeH s YUCTOTHL H FA30BOT0 COCTaBa BO3JyXa, OTCYTCTBUA 3aM1aX0B [
TPaX/IaHCKUX 371aHUH (CaHUTApHAS HOpPMA MOJAYH YMCTOrO CBEXEro BO3JlyXa Ha OJHOTO YeJoBeKa
WK 110 pacdeTaM Ha pasbaBlieHHe BPeJHBIX ra30B U 3aI1aX0B);

- TI0 YCIOBHSAM KOMIIEHCALIMH VIANfeMOro W3 TMOMENIeHHs BO3[yXa CHCTEMaMH MeCTHOH
BEITSDKHOM BEHTHISIIMH MITH TEXHOJIOTHYECKHM 000pyI0BAHHEM;

- MO YCJIOBHSM MOJep KaHHMs PacueTHOro mozamnopa (M30BITOYHOE AaBNEHHE TOBBILEHHOE IO
CPaBHEHHIO C aTMOC()epHBIM WM JABIEHHEM B COCEQHUX MOMENIEHHSIX) 32 CHET NpPEeBBIIEeHUs
KONMMYECTRA IPUTOTHOTO BO3YXA HAJ BEITSDKHEIM, PeIyIpekIannero HHQuIsTpamo Bo3ayxa B
KOH/TMLHOHUPYEMOE TIOMEleHHE.

IMo ycnoBusam obecnedeHus kadecTBa BO3[yXa B NOMEMIEHHH MHHMMAIBHBIA pacxof
IPHTOYHOTO BO3AYXA L1y, M /4, ONpPEAeNAIOT MO HOPMHPYEMOMY YACILHOMY PACXOMY TIPHTOYHOIO

BO3/TYXa:

L, =V,n; (4.3)
L, = Ak; (4.4)
Lo, (4.5)

3 o -
rie V, - oObem momMenieHus, M, I8 IOMENIEHNI BLICOTOl 6 M 1 Boliee creflyerT NpHHAMATh
Vp=06A4n 5
A, - nnomanb NOMENeHHs, M,
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N - aucno moneit (mocernreneif), paboanx Mect, eIMHATT 000PYIOBaHMNS,

A - HOPMHEPYEMas KpaTHOCTh BO3AyXoo0MeHa, 4™,

k - HOpMUpyeMmbiil yAeNbHBI PACXOM MPHTOUHOrO BO3AYXa HAa | M’ TOJNA MOMEINEHHMs,
v/ (2 M);

M - HOPMHPYEMBIH yIeNbHbIH pacxos IPUTOUHOIO Bo3ayxa Ha 1 gen., M/, Ha ] pabouee
MEcTO, Ha 1 moceTHTeNns Wil eIMHUIY 000pYIOBaHMS.

Hopmupyemeiii ynenbHBIl pacxom HApPYyKHOTO BO3AYyXd B MOMEHIEHMSX C IOCTOSHHBIM
npeOBIBAHUEM JIFOJIEH, B KOTOPOM JTFO/IM HAXOMATCSA HE MeHee 2 4 HeNpPephIBHO WK 6 4 CyMMapHO B
TeueHue cyTok (oBIHCH, AyAUTOPHI, ONeparHOHHbIE) HopMa cocTaBiser 50-60 M /4 Ha uenoseka,
TIPH WHTEHCHBHOW (usmteckoll Harpyske (CropTHBHBIE M TPEHAKepHble 3amnbl, Oaccelinbl md
MUIOBLOB M T.1) — 80 M’/4 Ha uemoBeka, B IOMEIEHHAX C KPATKOBPEMEHHBIM MpebhBaHueM
(Mara3uHbl, KHHOTEATPHI, TEATPLI, NapukMaxepckue u T.1.) — 20-30 M°/d Ha uenoBexa. KomraecTBo
MofeR B MOMEIEHHH OTIPeAeNAeTcs Mo JIAHHBIM pa3jiea TEXHOJOTHH NPoeKTa, M0 HOPMUPYEMOMY
3HAYCHHIO TUTOMIA/IM TIOMEIEHU Ha OJHOTO 9eTOBeKa MJIM TI0 IUIOTHOCTH pa3MelleHus Jioneil Ha
1 KBampaTHOM MeTpe IIOLIA ({ TIOMENIeHNS B 3aBUCUMOCTH OT Ha3HATeHUs TTOMETICHMS.

MuHMManbHO BO3MOKHBIM PacXofl HApyXKHOTO BO3JyXa MO YCIOBUSM KOMITEHCALIUM
yAaIsdeMoro M3 TOMETIeHHs BO3AyXa CHCTEMAMH MECTHOH BBITSUKHOM BEHTUIALMH HIH
TEXHOJIOTHYeCKUM 000pynoBaHHeM L, ONpeAeNsercs Kak CyMMa pacxona BO3JyXa, y/JalieMoro

MECTHBIMH oTCOcaMu H 3abupaeMoro Ha TeXHonormdeckue Hyxmbl. OObMHO ompenensercs s
MPOU3BOACTBEHHBIX HOMCTHGm, HO MOMKET ONpeenATeca U I OGH.ICCTBCHHI:IX 3}1&5—1&‘11-"1,
HAOpUMep, JUI 3aJI0B PeCTOPAHOB C OTKPHITHIM OTHEM, TabopaTopuii ¢ BBITSDKHBIMHU IIkadaMu U
T.IL

MUHHMANLHO BO3MOKHBIN PacXojl HapyKHOTO BO3myxa L., MO YCIOBUSIM TTO UIEPIKAHIS

PACUETHOrO MOANOpPA 3@ CYET MPEBLIIeHUs KONMYEeCTBA MPUTOYHOrO BO3JIyXa HaA BLITSKHBIM,
NPeNyPEKAaoNnero HHQUIBTPALHMIO BO3/lyXa B KOHAHIMOHUPYEMOe MoMelleHHe, ONPeIeNstoT 110
bopmyne:

L, =V,n,,,(4.6)

rae nr, . — KPaTHOCTb HNPEBBINIEHNS ITPUTOKA HaJY BHITSKKOM.

n-g?

s Tennoro mepuoAa Tofa MPUHUMAKT CIEAYIONIEe NpeBLIIIEHHe TIPUTOKA B IIOMEIIEHHWH HaJ
BBITSDKKOM, BoIpasKeHHOE B 00BEMAX IMOMEIIeH:s B 1 1 (47 ):
-noMeleHne 0e3 OKOH U Hapy>XHBIX Bepei 0,5-0,75
- IOMeIeHUe ¢ OKHAMU:
Ha OJ{HY CTOPOHY

HA IBE CTOPOHBI 1,5
Ha TPH WK YETLIPE CTOPOHBL 2
- BeCTHOIOITL 2-3.

MUHMMATLHO HEOOXOMMbIH PacXo/{ HaApYXHOTO BO3AYXA OMpesenserca Mo HauOombLemy
3HAYEHHEO M3 MEPBOrO M CYMMBbI BTOPOTO H TPETHEro 3HAYEHWUH:

E, =nill B 8y 3 GF)

Ecimm pacxojy MpHTOYHOTO BO3/IyXa OKaKeTcs Bl MHHUMAIbHO HeoOXOMMOIo, TO CHeyeT
pPaccMOTpPETh BOMPOC O HenecooOpasHOCTH NPUMEHEHUA peLUpKysILuK. Perpkyasunsa Bo3MoxHa,
€clM OHAa JIOTYCTHMA TIO CAHWTapHO-THTHEHWIeCKHM COODpaXKeHMsIM, T.e. eClH B NOMELIEHHH He
BBIZIETIFOTCST  TOKCHYHBIC, TIAXyYHe MIAH  TIOXKAPOB3PBIBHEIE  BemecTna. Penupkynsamus
nenecooOpa3Ha, ©C/IH 3aTparbl Ha YCTPOWCTBO M OIKCIUTYaTaLMIO CHCTEM pPEUMPKYISAUHH He
TIPEBHIMNAOT CTOMMOCTH 3HEPIHH, SKOHOMMA KOTOPO#l JOCTHUIraeTcs 3a CHeT ee INPUMEHEHUs, eCli
IHTAIBINA BHYTPEHHEr0 WJIH YAANSEMOro BO3JyXa HIKE SHTANLIWM HAPYXKHOTO BO3AyXa s
pacHeTHbIX YCIOBHIL
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Pacuer Bo3ayxopacopeneneHus

B uensx cokpamenus TpeOyeMoro KONHYECTBA NPUTOYHOTO BO3JyXa MPHHUMAIOT
MaKkCUMaNbHO BO3MOMKHOE 3HaueHWe paboueil pasHocTH TeMreparyp (pPasHOCTB TeMITeparypsl
BHYTPEHHEr0 ¥ MPHATOYHOTO BO3AyXa) AJS COOTBETCTBYIOIIETO THIA BO3AYXOPACTIPENETHTEIs.
ObocHoBanue  3HavdeHust pabovedl pasHOCTH TEMIIEPATyp M COOTBETCTBEHHO TeMIIEpaTyphl
IPUTOYHOIO BO3MyXa IPOM3BOMAT PpacdyeroM Bosayxopacnpenenenus. Meroguku pacyera
BO3MIyXOpaclpeaeneHisi OCHOBaHb!I Ha MPOBEpKe 3HAYEHUS NOJBIKHOCTH BO3yXa M U3DBITOYHOM
TEMIIEPATYPhI B CTPye B CaMbIX HeONaronpHATHLIX TOYKaX: Ha rpaHulLe 00CNYKUBA€MOM 30HBI TIPH
nepeMenInBaoNell BEHTHIALHN M HAa ypOBHE I0JIa NPH BBITECHSIONIEH BEHTHIALMH ITyTeM
CPaBHEHMS] MX C HOPMHMPYeMBIMH 3HadeHHsMM. HebnaronpusTHele TOYKH OINpPEENTIOT B
3aBUCHUMOCTH OT BUJIA CTPYH, YCIIOBMH ee paclpoCTpaHeHHs M pa3mMepoB nomemenns. B kypcosom
NpOEKTe clejlyeT BBIMOJIHUTE pacdeT BO3AyXOpacnpejeneHHs i Tennoro Mnepdoja rojga B
KOH/TUI[HOHNPYEMOM MOMEIIeHHH, UCTIONE3YA YKa3zaHusd W peKoMeHmarmu [1, 6].

HcxoyHele manHbIe [T pacyera BO3/yXopacripe/ieNe s | 1moi00pa MPATOYHBIX YCTPOKHCTB:

- IJIaH ¥ paspe3 IMOMEeNeHMs,

- pacxoJi TPUTOYHOTO Bo3/yXa L, ( TipH pacdere nepeMelIHBalOIeil BEHTUIAIHH), Mgf‘I;
- pacyeTHas TeMIIepaTypa BO3/yXa B [IOMEIIEHHH f;

- IPUHATAsE TEMIEPATYPA IIPUTOYHOTO BO3YXA £y

- OTycTUMAst TOABIDKHOCTE Bo3nyXa B paboueii 30He v, ;

- HOMYCTHMBIE 3Ha49eHHsI CKOPOCTH U, M H3OHITOUHOM TemrepaTypsl Bo3ayxa Af ,  Ha ocH

xeon
CTPyH Ipu BXoze ee B oOcy:kupaemyto 308y [7,8].

Ob6mas MOCNeIOBATEIBHOCTE  pacyera BO3AYXOpacHpesielleHHs TIpH  IepeMellHBaromei
BEHTUISLHN:

1. Onpenenenue Tuna po3iyxopacnpenenurens. Yuer TpeSoBanuil nu3aiiHa, apXHTEKTYPHOH
KOHLIEMLMH, BBICOTHI OMeeHHst. Beibop 3Hadenns pabodeil pa3sHOCTH TeMIeparyp us3
peKOMEHyEeMBIX 3HAYEHUN H ONpeneieHue pacxoja NIPHTOYHOIO BO3AYXa,

2. Bmibop pasmepa s4eHKH MOMEIIeHUs, 00CIyKHBAeMOH OJTHUM BO3/TyXOpaclpeIenuTenem,

M KOJIIMYECTBa BO3/IyXOpacIpeAeIuTeneH, onpeienesnue TUIopasMepa
BO3/1yXOPacIpe/IeIUTeNsA C YIETOM pajiiyca AEHCTBHS, COM3MEPHUMOro C ITHHOK OTPLIBa
HACTUIAIONIEHCS CTPYH, ATHHOH BEIOpOCa.

3. PasMemenne Bo3ayXopacnpeaenuTeneil ¢ enbio Noay4eHus pABHOMEPHOIO MO
TEMITepaTyphl ¥ CKOPOCTH BO3AyXa. YYeT B3aUMOJICHCTBHSA C JIPYTHMHU CTPYAMH,
CTECHEHHOCTH, HACTUNIAHUS, HEM30TEPMHYHOCTH CTPYH.

4. Tlposepka ycnoBuit KOMGpOPTHOCTH TIyTeM OTIpeieNeHns 3HaYeHMs M3OLITOUHOMH
TEeMIIEPATYPhI U CKOPOCTH BO3JIyXa B MPUTOYHOH CTPYE B TOUKAX CEYEHUS, TIE CTPy:A
nepecekaeT 0OCHyKUBAEMYIO 30HY NMOMEIIEHHS, KOTOPLIE 3aT€M CPABHHBAIOT C
HOPMHPYEMbIMH 3HAYEHHUIMH H30BLITOUHONW TEMTIEpaTyphl H CKOPOCTH BO3/yXa.

5. IlpoBepka BEITIOJHEHUs aKyCTHYECKHX TpeDOBaHMH 1 ONpejieleHne MOTEPh NABICHMS.
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5. BBIBOP ITPUHLMITHAJIBHOM CXEMBI OBPABOTKH BO3/TYXA
WU IIOCTPOEHME HA i-d JUATPAMME ITPOLIECCOB
KOHJIMLIMOHUPOBAHMS BO3JTY XA

B kypcoBoM mpoekTe CTYAEHT AOKEH NOCTPOMTh NMPOLECCH M3MEHEHHMA COCTOSHHMsA BO3AyXa B
LEHTPAILHOM KOHAMIHOHEpe Ha 1-d muarpamme A7 pacueTHBIX MapaMeTpoB HAPY;KHOTO KITMMATa B
TeTfibiil ¥ XOJIOAHBIA MEPHO/BI TOAA MPH MaKCHMAIbHOH TeroBnaxHOCTHOH Harpyske Ha CKB. Ilpu
TIOCTPOEHUH MpolieccoB Ha 1-d  auarpaMme U BhIDOpE TEXHONOTHYECKOH cxembl 00paboTku Bo3ayxa
HEOOXOmMMO CTPEMHTBCA K pAalMOHANBHOMY WCMONB30OBAHMIO 3HEPTHH, obecnedmsas 3KOHOMHOE
pacxo/ioBaHHe XOJ0Ja, TEMNOThI, 3MEKTPOIHEPIMH, A TAKKe JKOHOMHIO CTPOMTENBHOH TIUIOMIAaH,
saHUMaeMoil oOopymoBanueM, C 3Toil Lenpl0 HEOOXOAMMO NPOAHATH3MPOBATE BO3MOMKHOCTD
TIPUMEHEHMA MPAMOr0 M KOCBEHHOTO HMCHAPUTENBHOTO OXNaXKJCHHS BO3OyXa, NPUMEHATH CXEMBI C
pereHepareil TErIOTE YAAT4eMOro BO3AyXa, TIPH HeOOXOAMMOCTH HCNONBL30BATH TIEPBYEO M BTOPYIO
PeUMPKYISLIIO BO3AyXa, cXembl ¢ OaiimacoM, a Takxke ympaeidemsie Tipouecckl. Bompoc Bbibopa
NPUHIATIHATLHOM CcXeMBbl 00paboTKM BO3/yxXa MOXeT OBITH penieH B Xofe MocTpoeHms Ha 1 - d
JarpaMMe IPOLEeccoB 00paboTKH BO3/yXa B KOH/JHLIMOHEDE,

Tennbrii nepuon rona

HcxXonHeIMA TaHHBIMU IS TIOCTPOESHUS ABIAIOTCA:
- pacHeTHBIC MapaMeTPLl HapY>KHOTO BO3YXA: Temneparypa f,, "C, W sHTanbnus i,, KJK/KT,
- pacueTHBIE NapameTpbl BHYTPEHHEro Bo3ayxa: TemmepaTypa t,, °C, W OTHOCUTENBHAsE BIAKHOCTbH
BO3MyXa Qg %0;
-M30BITOUHOE KOIU4ECTBO siBHOM Q4" 1 moHoii TerwnoTe: Q") BT, konuuectso Braru W' | kr/4ac;
-CXeMa OpPraHH3alHi BO3yX000MeHa, TeMIEpaTypa MPATOYHOTO ty | yialisieMoro Bo3ayxa ty, °C;
-MUHMMAaJLHBIN PAacXo/l HapyxHOTro Bo3ayXa Gy, Kr/4ac.

Tpebyercss ompefenuTh: napaMeTpbl XapaKTePHBIX TOYEK M3MEHEHWs COCTOIHMS BO3AyXa IUIA
MPUHLUMINHAANBHON cXeMbl ero oOpadoTku, pacxojel mpurouHoro Gy, a, ecliu  MCHOIB3yeTcs
PELMPKYJIALMS, TO PEeUUPKYIALUHOHHOTO Bo3ayxa Gpe, PacxXol BO3AyXa 4Yepe3 COOTBETCTBYIOIIEe
obopynoBanue (BO3JyXOHArpeBaTellb, BO3OYXOOXNaaMTENdb, ONOK yBIaXkHeHHUs, Oalnac), pacxoznsl
TEMIOTEl U X0Jlofa B TemnooOMeHHBIX ammaparax obpaborkm Bozmyxa. OTHOCHTENBHAS BIAKHOCTH
BHYTPEHHETO BO31YyXa MOXKET YTOYHATHCA B XOAE MOCTPOCHHMS,

IMocrpoenne HauyuHAIOT C HaHeceHust Ha i - d jgwarpammy Todek H u B, Xapakrepusyrommx
COCTOSTHHE HApYy)XKHOTO (ty ¥ 1) M BHYTPEHHEro Bo3ayXa (ts, @s) JUIA pacyeTHBIX yenoBuii (puc.5.1).
3areM onpenenstoT yraosoit koagduIMenT nponecca USMEHEHHS COCTOSHUS BO3/IyXa B TIOMEIIEHUN

m m 5 m
gn = 360" _ 360, +2540W"
Wm W?’JI’

rne O," - momHas W30BITOYHAA TEIOTa B MOMENIeHHe B Tembiii mepro, BT,
0," - sBHas 30BITOYHAS TEMIOTA B TIOMeNIeHHe B TEMbIi mepHo, BT,
W™ - BlaronocTyIruleHHs B MOMEIEHHE B TETUIbINA MEPHOM ToJa, KT / 1.

HanocsT npouecc M3MEHEHUs COCTOSHHs BO3JyXa B TOMEIIeHHM H ONpeneisioT Ha SToH JIHHUM
MONOXKEHHE TOYEK, XapaKTepU3yHOIMX COCTOSHHE TIPUTOYHOro M ypansemoro Bosayxa: T.II
(mepecedeHne JIHHMHM TMpolecca H3MEHEHH:A COCTOSAHMA BO3JyXa B TMOMELIEHHHM W H30TePMBI t; =
const ), T.Y (10 e m w3oTepmer ty, = const). [lpu mepemermaBaonei BEHTHISIMA W PACTIpe/IeNIeHHH
BO3AyXa B TEIUIbI MEepHoJ| rojid CTPYAMH, HACTUNAIOIMMMMCA HA MOTOJNOK, U YAAJeHHH BO3AyXa U3
BepXHeil 30HBI BHe AEHCTBHA TNMPHTOYHOH CTPyH, KO3(hQUIMEHT BO3AYXOOOMEHa IO TelnoTe MOKHO
TMPUHUMATh PaBHBIM EIMHHIIE, MOSTOMY TeMIlepaTypa yAalseMoro Bosjyxa Oymer paBHa TemmepaTtype
BHYTPEHHEro Bo3/lyXxa H Touka Y Oyzmer coemajath ¢ Toukoi B. Ilpw BeITecHsrOmed BeHTHIAIMH W
pacnpesieleHiH BO3/JlyXa U3-TMOJ T0J1a TeMIlepaTypa YAalseMOro BO3[AyXa JO/DKHA OBITh ompexneneHa
pacderom [1]. W3 T.I1 mpoBoAsT MMHHUIO TOCTOSHHOTO BIAarocoiepxkanus d, = const o0 mepecedeHus ¢
M30TEePMOIT tn' =15 - 1 °C B Touxe IT'.



Otpesok II - IT' yunTHBaeT mosorpes BO3AyXa B BEHTWIATOPE 3@ CUET MEPEXONa MeXaHUIecKoi
SHEPTHH B TETUIOBYIO M B BO3IYXOBOJIaX BCIE/ICTBHE TPEHHUS U TEIUIONEpeadyy depe3 CTeHKHU.

B 3aBucuMocTH oT B3auMHOIO pacnonoxerns Touek H n I1' peuraercs Bompoc o cnocoBe oGpaGoTku
HApPYKHOTO BO3J(yXa JUis JIOBEJGHHs €ro JO COCTOSHMA NMPMTOUHOTrOo. B pafioHax ¢ CyXUM M >KapKum
KIMMATOM, €CNu Blarocojiep:kanue dy < dy M SHTANBNUA iy = Iy, @ TAKKE B IOMENIEHHAX ¢ OOnbITAMMI
m30BITKAMH  SBHOH TENNMOTBEI W JONMYCTHMOW TOBBIIEHHOW OTHOCHTENBHONW BIAKHOCTBI) BO3AYXa
HEOPXOMMO OXNAMJIEHHEe W YBIAXKHEHME HADYIKHOTO BO3IyXa, YTO MOXKHO peain30oBaTh HA OCHOBE
MCTIONB30BAHUS MPSMOrO MIIM  KOCBEHHOIO MCIAPUTENLHOIO  OXIAKAEHMS, Ecmu  B3aumMHoe
pacronoxenne Touek H u I1' Ha i-d amarpaMMe TakoBO, 4TO HEOOXOAMMO OXMAXJICHHE M OCYIIEHME
HAPY>KHOIO BO3MyXa, korja Bmarocofepxanue dy > dy M SHTANBNUS 1y > Iy ,TO TIPHUMEHSIOT
MCKYCCTBEHHBIE HCTOUYHHKH XOJO/1a, HATPUMED, XOMOAUITbHBIE MAIIWHEL.

[MocTpoeHue mpOIECCOB HA OCHOBE IPHMEHEHHS NPSMOro HIM KOCBEHHOTO HCIapUTENbHOTO
oxnakmaernas mopobro paccmorpeno B [1,3] . B 6onbuniscTse palioHos PoccHy BO3MOKHO PHMEHEHHE
CXeM, OCHOBAHHBIX HA HCIAPHTENIBHOM OXNAXKACHHH, HEMPOJOIDKUTENRHEIH TEPHOA AN COKpalleHus
pacxona MCKyCCTBEHHOTO XOJIOJA, MOJIYHaeMOro B XOJONUNBLHBIX MAIMMHAX, IONHOCTHIO OTKA3aThCs OT
HCITONL30BAHMA XONOJMIBHBIX MAllMH He Bcerga Lenecoodpasno. Bo3MOXKHO — HECKOIBKO CXeM
00paboTKM BO3myXa TIPH WCMONB30BAHMM  MCKYCCTBEHHBIX HWCTOUHHKOB XOJNoja 11 0OpaboTku
HAPY’KHOTO BO3/yXa:

a) MPAMOTOYHAsSI, B TOM YHCIIE C YIIPABIAeMBIMH IPOTIECCAMH,

0) ) ¢ bafimacHO# THHHEH,

B) C OMHON MU ABYMS PELHPKYIALMAMH,

T) C MePBO# PENHPKYIALMER U DalmacHO! TMHAEH.
Ipsimomounas cxema

[IpsmoTodHast cXxema MpUMeHsieTCs B TOM Cllydae, KOrja NpUMeHeHUe PelUpKyIsauuu HEeBO3MOXKHO,
Heuenecoodbpasio ( iy > iy ), HIH HEOOXO/MMOCTH B permpkyasuun orcyteteyeT ( Gy = Gy ). [na
MOCTPOEHHs MPoLEcca MPH MPAMOTOYHOM cxeme 0OpaboTki Bo3iyxa MuHMIO dgpy= const MPOJOIKAKT 1O
nepecedeHust ¢ TUHUEH @, = const B T.0, oTBevaromelf 3HAYEHHIO KOHEYHOH OTHOCHUTENILHON BIAXKHOCTH
BO37yXa Ha BBIXOJIE M3 MPHMEHAEMOTO i 3THX [eNel TeriooOMeHHoro annapara. Jlo HemasHero
BPEMEHH JUTS OXNaKAEHHS W OCYIIeHHs BO3JyXa MCIONb30Balld MONUTPOIHbIE KAMEPhI OPOLIEHHS, B
KOTOpEIE MOJABATH BOJY HA PACHBIIEHHE C TEMIIEPATYPO HIDKE TEMIEPATYPE! TOUYKH POCH HAYAIBEHOTO
COCTOAHHUSA BO3/yXa. KOHEYHYI0 OTHOCHTEIBHYIO BIQKHOCTH BO3/lyXa Ha BBIXOAE M3 KaAMEeph! OPOINEeHHs
NPUHUMAIOT paBHOH B jmamnazoHe 90-95%. B-pocnensee BpeMa AJA OXNKACHUA U OCYLICHUSI-BOSHYKA

~HCHOMES YOT-ROBCPXHDETHEIC BO3 My XOOX AU TCIHE, B KOTOPBIN-HPH-KOHTaKTe-BO3AyXd C OXNaKACHHON

[IOBEPXHOCTEIO  PeKyINepaTHBHETRO--TeIHIoe@MeHHNKa ~ Hab/Ti0jaeTesk~ KO HIGHCAH - BOIAHBIX ~TIAPOB~"1

JPOUCXOJHUT - YMEHBIIEHHE - “BIIATOCOACPKAHMSA -~ ~BO3/yXa, 3TOT — TNPOUECC ™ HASBIBAOT - -«MEOKPLIM)?

) XTIk em, Korednas OTHOCHTEJBHAA BNKHOCTh OXAAKICHHOFO—U—OCYIUCHHOrO.  BOSIYX2 &

2y oBepXHOCTHON: BO3YXOOXTIAUTENZ 3aBUCHT OT HAYalbHOH OTHOCHTENBHOH BIAKHOCTH BO3ZyXa.

CornacHo pexomeHmamsam Koxopura O . MokHO mpuHAMATh @ =88% npu HavaNbHOH OTHOCHTENBLHOI

BIAKHOCTH BO3AYXa @u<45%, @=92% npu 45%<@s<70%, ¢.=98% mpu @,>70%. Taxum obpazom,

touka O XapakTepu3yeT COCTOSHHE BO3yXa HA BBHIXOJE U3 BO3AYXOOXIIAJUTENS, a MONYy4eHHbIH OTPE30K

OIT' -mporecc HarpeBaHus BO3YXa B BO3AYXOHATpEBaTeNe BToporo noorpesa. Janee T.H coemusior ¢

7.0, HO - mpouecc oxmaxjeHHs W OCymIeHHs Bo3lyXxa B  Bo3ayxooxnaxurene. Ilpuusatas

TIOCJE/I0BATENBHOCTE 00pabOTKH BO3/yXa SABJSETCH HEPAIMOHATBHON, T.K. BO3JyX CHadana riyboKo

OXJTAKTAETCS, a 3aTeM HarpeBaercs A0 HEOOXOAMMONH TEMIIepaTypel B BO3AyXOHArpeBaTelle BTOPOTO
MOJIOTPeBa.

JUls UCKMOYEHHs MM YMEHbIIEHMs pPAcXoAa TeIIOTH Ha BTOPOH TMOJOTPEeB MPUMEHSIOT
yripasJsieMple TPOLECCHl TemIoMaccooOMeHa B TeMIOOOMeHHHKax, OaiimacMpoBaHMe MO BO3AYXY,
BTOPYIO PEelHpKyIIUHI0, B OT/ienbHBIX clydasix, B YaCTHOCTH B TOMEMEHHSIX CO 3HATUTETbHBIMH
BIIArOBBEIIENICHISIME, MAaJlbIMH TETNMOM30BITKAMM ¥ HH3KMM 3HAYeHHeM YINoBoro koadduuuenrta
TIpolecca aCCHMWISIIMU TEIUIOTEL M BIIATH B TIOMELeHHH, HEBO3MOMKHO HCKIIOYHTh BTOPOI IT0/IOTPEB.
Ecnu marms, coeqmasiomas Touku 111 n H He nepecekaeT THHMIO HACHIIEHHs HIIH [IEPECEKAET e B TOUKe
¢ TeMrepaTypoi Hrke MAHIMAJIBHOM TeMIlepaTypsl MOBEPXHOCTH TennoobMeHa:

oo
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t," =1, +(3+95) (5.2)
rre B - HaYallbHas TeMITepaTypa XonoaHo# Bofiel, "C, T0 HeoOX0 (UM BTOPOI NOAOTPEB.

ITox ympaBisieMbIM TIPOTIECCOM B BO3JIYXOOXJAJMTENE TOHUMAIOT MPOTECCHI TeriomMaccoOMera
TpH M3MEHEHWH XOJOMOMPOUZBOAUTEIABHOCTH W nap aMETPOB BO3OYXA W BOJABI Ha BBIXOIE U3
TerI000MeHH!Ka MO JIEHCTBUEM YIPaBIAONHX BO3JEHCTBHIL. BO3MOXKHO HECKONBKO Croco0oB
M3MEHERHS XOJIOZIONPOU3BOIMTENIEHOCTH B 3aBUCHMOCTH OT YNPaBIISOMIETO BO3IEHCTBUS. M3MEHEeHNE
Pacxo/ia BOAbI ¢ TIOMOIIBIO JIBYXXOJIOBBIX W Pa3/IEMHTENBHEIX TPEXXO/IOBBIX PEryIUPYIONUX KIANaHOB Ha
TpyOONpoBO/IaX, H3MEHEHHe TEMIepaTypbl BOJbl MyTeM IOAMEINHWBAHUA BOMABL, TIPOINEAIIen
termoobmenHuk. [lony4yaTe 3afaHHBie MapaMerpbl NPUTOYHOTO BO3JyXa IOCHE BO3AYXOOXNAmUTENs
BO3MOKHO TakKe rnyteM OGaiimacupoBaHus Mo BO3MYXY, KOT/A 4acTh BO3/yXa MPOXOAUT Yepes obBommHoil
kaHan 0e3 o0paboTKM H 3aTeM CMEMIMBAETCS C TIOTOKOM BO3M1YXa, OXJAXKAECHHOTO B BO3/IYXOOXNa/IHTENE.
Crioco0 peryiupoBaHMs pacXofa BOZAbI NPUMEHSIOT JUIS BOJMHBIX  BO3AYXOOXTanuTeNed U
TTOJIMTPOTIHBIX KaMep opolieHHs, OaiimacupoBaHue 1o BO3AYXY - Ui PEOHOBLIX BO3AyX0OXIaauTenei 1
TTONUTPOTTHEIX KAMEP OPOIIeHHs.

JInst mOCTpOeHNUs YIPABAAEMOTO IIPOLECCA CIEAYET COCAMHHTD TOYKY IT' ¢ Toukoit H 1 mponomkuTs
MOYHEeHHYIO THHUIO JIO TepecedeHus ¢ (P, = const B T.0 1 ¢= 100% B TOHKY NMpesenbHOro COCTOSHUS
BO3AyXa ( CpejHss TeMIIepaTypa OXJAKIaromeil NopepxHoCTH), (puc.5.1). JInd mpoBepky BOZMOMKHOCTH
peanmsanyy TPoIecca «MOKPOTOY» OXIAXKACHHS B MOBEPXHOCTHOM BO3AYXOOXMAJUTENe IEHTPanbHOro

o 0 MUH
KOHJMIMOHEpa Ha TMHNHK HacbuneHus @= 100% nposepsior cooTHomexue £, ¢ .7 .

Eciu coOTHOIIEHNE BBIMIONHAETCS, TO YIPABIAEMBIH NPOLECC H3MEHEHHs XOIOA0NPOH3BOAUTENBHOCTH
MyTeM U3MEHEHMs pacXojia BOJIbl MOXKET ObITh peanu3oBaH, H HIT'- peanbHbIH Nporece OXIaXKIeHus 1
OCYIMEHHsT BCETO KONMUYECTBA BO3/yXa, a HOfBooﬁpaJKaeMblﬁ npouece OXNaXACHUs M OCYIIEHUs
BO3/TyXa, KoTopoMy coorBeTcTByeT 100% XONO/I0TIPOM3BO;IHTENEHOCTD, HeoOXomuMasi s BeIOOpa
BO3/IyXOOXTAUTENS M PETYIHPYIOIEro KiaraHa.
Cxema ¢ batinacnoi Munuel

Ilpu ucnons3obanmy, Gaiimaca HO' - Oponecc OXNaKOeHMs M OCYyHIeHHs 4YacTd BO3ayxa B
BO3OYXOOXJAIHTENE, OIPH- mpouecc  cMeNIeHHs — MOTOKOB — BO3AYXA,  OXJaXHEHHOTO B
BO3YX00X/IauTene u HeoOpaboranHoro. Pacxon Bo3nyxa uepes Gaiinac onpepensror no dopmyre:

d, —d,

G, =G, —>—=
& Indu_do

, (5.3)
U BO3MYXOOXJAHTENb:
G,=G,~G,,  (54)

rne G,,G,,G,, —MaccoBbie pacXofbl BO3/lyXa COOTBETCTBEHHO MPHTOYHOTO, Yepes Haiimac,

yepes BO3AYXOOXJIagUTeNb, Kr/y,

d.,d,,d, —BnarocomepxaHue BO3ayXa COOTBETCTBEHHO NIPHTOYHOTO, OXIIAXKIAECHHOTO,

HAPYKHOTO, I/KT.
Ecmu cooTHomenuwe He  BBIOIONHSETCA, TO Ha JMHAM Haceomenusa ¢= 100% oTmedaroT  TOYKY
MPEENBHOTO COCTOSHHIA Bo3lyXa TPH CPeIHeli TeMIepaType oxnaxmaomeit nopepxuocTH, 'C:

t, =t,+3.

CoeMHSAIOT NMONYIeHHYIO TOoYkY ¢ Toukod H, u Ha mepecedeHum 3Toi MUHUU ¢ dp = const HaXomAaT
Touky IT, XapakTepH3yrOIyI0 KOHETHOE COCTOSHHE OXMAKICHHOTO M OCymeHHoro Bo3nyxa. Torma '
— Heu30eKHbIH NpoIece HarPeBaHHs BO3/yXa B BO3MyXOHArpeBaTelle BTOPOro Nolorpesa.
Cxema ¢ 08yMs peyupryIAYUAMU

CxeMpl ¢ pelMpKyNALMed BO3/lyxa NMPHMEHSIOT B Clydae BO3MOMHOCTH W LenecooOpasHOCTH ee
npumenenns, Jlis  mocTpoeHuss npouecca ¢ AByMsl  permEpkyisiumsimMu  (pHc.5.2)  HeobXommMmo
MIPE/IBAPUTEIILHO HAHECTH TOUYKY B! (Yl) ¢ Temrieparypoil ty° =ty + 1, MNOBBIEHHME TeMIEpPaTypEl HA
OJIMH TPaAyC Y4YHUTBIBAeT HarpeBaHUE BO3AyXa B BBITSYKHOM BEHTUATOPE H BO3ayXxoBojax. [lonyuennyro
Touky coemmusor ¢ T.II' u mHMH©O BI(VI) -1 MPOJOIDKAIOT A0 MepeceueHus ¢ ¢, = const B T.0,
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XapaKTepH3yiomeH COCTOSHHe BO3JlyXa Ha BRIXONe M3 BosAyxooxnamwurens. Touka IT' cootsercrByer
COCTOSHHIO CMECH BO3JyXa IOCNE  BO3AYXOOXNAauTels H BTopod peudpkymsiuu. Ha ocHose
rpadiuecKoro MOCTPOEHNS ONPeNelIIOT PACXOJT BO3AYXa HA BTOPYEO PELHPKY IALHIO:

G,, =G, E—_—ﬂ (5.5) 4
(1,;[ =i,)

u ne'{:my}o PELMPKYTISLHIO: E{ 4!

Glp = Gn = GH _Gzp’ (56)

rie G,,,G,,,G, —MaccoBble pacXoikbl BO3[yXa COOTBETCTBEHHO MEPBOH M BTOPOW PELAPKYISAIHM,

ip»
HapyXHOTO, KI/4,

i \,i,,i  —y/IenbHas SHTANBIHSA BO3/yXa COOTBETCTBEHHO MPHTOYHOTO, OXJAXK/IEHHOIO,

PeLMpPKYIAIHORHOTO, K/ H/KT.
Jlanee BBRIYMCIAIOT BRarocojepxkaHue To4kd Ci, XapakTepH3ywoled COCTOSAHHE BO3AyXa IOCIe
NEePBOH PELUPKYIISLIAN .

Gjrdn & Gl.para.
et e (5.7)
G, +0G;,
rae d_ —BnarocomepikaHue pPenHpKyISLHOHHOTO BO3jyXa, T/KT.

Ha mpsvyio B (VDH mamocst 1.C1, coemmmsior Toukn C; u O Ams MOCTPOEHWMsS MPOLECca B
Bo3ayxooxnaurene. HeobXoammo mpoBepHTh, BO3MOXKHO JM pealH30BaTh IOJYYEHHBIH Mpomecc B
TIOBEPXHOCTHOM BO3ZyXOOX/AIUTENIE HIN IOIUTPOTHOI KaMepe OpOIeH s

Cxema c ByMsi pEUMPKYIALHAMHA B TEMLIA NEPHOM TOAA MO3BOMSET 3KOHOMHTE TEMUIOTY H X0JIOA HA
obpaboTky Bo3yxa. HepocrarkoM JaHHON CXeMBI ABISIETCS CIOXKHOCTH obecredeHns aBTOMATHYeCKOTO
PETYIMPOBAHUA TEMIICPATYPhl BO3AyXa B momenieHud. IIpaMmeHeHHMe CXeMbl HE BCETa BO3MOXKHO,
TMOCKOMBKY mpsiMast, coepmmsitoman Toukn TT' 1 BY(Y'), He Bceraa nmepecekaeT MMHEMIO HACHITIEHHS WK

repecekaeT B TOHKAX ¢ TEMIEPATYPOil HIbKe TeMIepaTypbl MOBepXHOCTH £, ™" .

WHorpa pacxo;| HApYKHOTO BO3/lyXa COCTABMSAET 3HAYUTENBHYHO JIOIIO OOIIEro pacxoya, BCECTBUE
9ero pelUpKYIAIMOHHOIO BO3/fyXa MOJKET 0KA3aTbCs HeOCTATOYHO /i o0ecnedeH s NepBoid U BTOPOM
permpkysiumH. B Takom ciydae Bech pacXoj PenUpKYIATHOHHOIO BO3AyXa MOXKHO NMOJAaTh Ha MEPBYIO
PELMPKYJIAUUIO, MPUMEHsIss JUIs WCKITIOUEHHs BTOPOro TMOAOTPEBa yIpaBlsemble TPOLECCHl HITH
OaitracupoBaHue Mo BO3AYXY.

Cxema ¢ 00HOII peyupKynsyue
JInsa moctpoenus mnporecca oOpaboTkW BO3AyXa B CXeMe C OJHOH PEUHPKYJISAIHUEH ONpeAestoT
BIarocoyiepxkanue Todku C, XapakTepu3ymOImel COCTOSHHE CMECH HAPYKHOrO0 H PEeHUPKYISIHMOHHOIO
BO3yXa M3 YCIOBHUA, YTO BCE KOJHYECTBO PENMPKYSIMHOHHOIO BO3AyXa IOJIAf0T  Ha TEPBYIO
PeLMPKYISLHIO:

G4d,.+G. 4,
d =—" - " (&%)
G, +G, (
rje G, — MaccoBblif PACX0Z PELUPKYISIMOHHOIO BO3/IyXa, KI/4. Pt 52 )

. 1/xr1
Ha nmuamo, coepumstomeii Touku H w B(Y'), npu Brmarocopepxanum d, HAHOCAT TOUKY C\."f

Coemumsiror 1.C ¢ T.IT, NPOJULSIIOT TIONYYEHHY0 JIMHHIO JIO TIEPECEYEHUs C (P, = COnst B T,Ol. Torma
1.IT' xapakTepusyeT COCTOsIHME CMeCH , Bo3JlyXa, 00paGOTaHHOTO B BO3AYXOOXITaMTENE H MPOIIC/IIErO
yepes Gaiimac Ges obpaborkm, a OIT'C- mpomecc CMemEHHs MOTOKOB BO3JyXa, OXNAKEEHHOTO B
BO3yX0OXNIafauTene u HeobpaboraHHOTO, 2 co! - TIPOTECC OXTMAKACHWS YacTH BO3AYXa B
BO3/{yxooxnanurene. Pacxoy Bo3ayxa uepes Oalilmac ¥ BO3J[YXOOXIIA/UTENhL ONPEAENsIoT o GopMyTIam:

16



—dt
=i, @, ~d) , (5.9)
(d.—dy)
G, =G, -G;, (5.10)
rae d, — BIarocojiepkaHAe CMECH Hapy>KHOTO M PEIHPKYISALHOHHOTIO BO3/IyXa, T/KT.

6

ﬁa OCHOBE TMOCTPOEHHs BBIMMCIAIOT (DaKTHHECKHil pacXoj Xonojia Ha OXNaK/EHHE HAPYKHOTO
BO3/IyXa B BO3yXOOXIajuTene, KBT:

=0.278G, (i, i),
Q." GD(IBH ISJ() (5 ] 1)

rre G, =G, , 1, =1,, i, =i, IPH yIpaBIseMOM rpouecce JUisi MPsSMOTOYHOH CXEMEL,
G,=0G,—-G,, i =i i, =i ,inpn Gafénacgpmm 110 BO3JTYXY IJIst TIPIMOTOIHOH CXEMBI, 4
G, =G,—G,,, i, =i,, i, =i, IPH IBYX PELHPKYIAIHSIX,

G,=G -G,, i, =i, I,=I #0pn OGalimacHpesaums MO BO3AYXY /s  CXEMBl C MeEpBOH |/

PELHPKYIISUEH.
JI1st ipaBUNBHOIO BHIGOPA MOBEPXHOCTH TEII00OMeHa | Mofiopa MOBEPXHOCTHOTO BO3JyXOOXIaIUTeN,
a TaKKe PErylHpYIOIero KiamaHa,  OTpPEeAesioT €ro MaKCHMalbHO  Bo3MOxHY0 (100%)

XONOJONPOM3BOIMTENEHOCTS, KBT:

=0.278G (i, —i
Qx oo(r’an Idk’ )’ (512)

tig G, =0 i Sk b, =18,

H

]._[pld HBDGXOILHMOCTH OIIpeaesA0T pacXo/] TEIIOThI B BO3AYXOHATPEBATEIIe BTOPOTO NMOIOTPEBA.

0 »=0278G,(t, —f}:; 3 —

ot
rae ro - COOTBETCTBEHHO TeMIepaTypa BO3yXa HAa  BHIXOJIE M Ha BXOJie B
BO3/IyXOHArpeBareb BToporo nojorpesa, °C.

OxoH4aTenbHBIH BBIOOP TEXHOJOTHYECKOH cXembl 00OpaboTKM BO3myXa A TEIJIOro TepHojaa roaa
IIPOBO/AT HA OCHOBE CPABHEHMS MOIy4EHHbBIX TEXHONOTMYECKHX IMOKa3aTeNel: pacxosia Xomno/a, pacxoya
TeroThl, HeoOxoumoro s oOpadoOTKH BO3AyXa, MPUHUMAs BapHaHT cxXeMbl oOpaboTKH BO3myXa C
HAMMEHBIIAMH 3HAUEHUAMI STHX MOKa3aTenei,

XonomHei IepHo rojxa

[lpy mocTpoeHHH Mponecca KOHJIMIMOHMPOBAHHS BO3J[yXa B XONOMHBIH TNEPHOA rojia OOBITHO
HCIONB3YIOT CXeMy 00paboTKH BO3/lyXa, KOTOPas MPUMEHSJIACH B TETUIbIH MEPHUO| C UEeNbIO YIPOMEHHS
peryTMpOBaHMUs,

WcX0/HBIMU JAHHBIMH JUTs TIOCTPOSHUSA B XOJOAHBIH NEPHOA roia ABJIAOTC:
- pacHeTHBIE IIapaMeTphl HAPYXKHOIO BO3/lyXa: TeMIepaTypa fy, °C, u sBTambmms i, KJIa/kr,
- pacuerHbie IMapaMeTpel BHYTPEHHEro Bo3JyXa: TemmepaTypa t,, “C, M OTHOCUTENbHAA BIAXKHOCTh
BO3ayXa @, %0,
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-u36BITOMHOE  KONMuecTBO sBHOM Qy (Mpm HejocTaTke TETIOTH B MOMEIIEHHH — CO 3HAKOM «-») H
nonsoit Tertote Q,°, Br, xonudaecrso pnaru W | kr/4ac;

- CXeMa OépaGOTKH BO3AYXA /i1 TEIJIOrO IepHOona, pacxodsl BO3Qyxd, ONPEOcaeHHbIC NPH pacdeTe JA
Tennoro nepuonaroma G,,G,,.G,,,G,,Gu

Tpebyercst onpe/ieIuTh: NapAMETPEL XapaKTepHbIX TOYeK H3MEHEeHHs! COCTOSHHUS BO3AyXa JUls BLIOpaHHOM
IPUHLMITHAIBHOH CXEMBI €ro 00pabOTKH, pacxoipl TEIUIOTHI NPH COOTBETCTBYIOIIMX HAarpy3kax Ha
HEHTPANBEHYFO CHCTEMY, PACXOJ BIATH Ha YBIaKHEHHE BO3yXa.

Hanocst na i - d auarpammy toukn HY (ty ¥ iy ) 1 B® (t, ¥ @y ), XapakTepH3yIOUIHe COCTOAHHE
HAPY)KHOTO W BHYTPEHHEro BO3AyXa B pacueTHom pexmme (puc. 5.3). Yacto mpu mocTpoeHHH
npoueccoB Ha i-d nuarpamMme B XOIOAHBIM  MEPHOA ToJA [PUXOAWTCS 3a/1aBaTh 3HAYEHUE
OTHOCHTENBHON BIQKHOCTH BO3AyXa B NMOMEIEHWH BHINIE, YeM MUHHMAllbHOe 3HaueHHe, Hampumep
@, = 40% , IpH HCIONL30BAHUH TPAJMIMOHHEIX OJI0KOB anHabaTHOTO YBAAXKHEHNS, TIPU  YBIAKHEHHH

BO3AYXa MapoM MJTH B amaparax ajauabaTHOro yBIAXXHEHWs, B KOTOPBIX Pealn30BaHbl YIpaBiseMble
Mporecchl, MPUHAMAIOT MUHMMaNILHOe 3HadeHne @, = 30%.

BerHaucrsioT  3HaueHHe yrioBoro ko3dduimeHTa mporecca M3MEHEHUS COCTOSHHs BO3AyXa B
HOMEIEHHH B XOIOHBI TepHo/ rojia no hopmye:

oo _ 360, + 25400
Wx

. (5.14)

Ha i-d  jgmarpamme uepe3 Touky B mpoBomsT myd mporecca M3MEHEHHsi COCTOAHHS BO3AyXa B
TIOMEIIEHHH,

3. W2 ypapHeHus (GanaHca TEITOTHL 7 [OMEIEHUs TIPH TOM K€ Pacxoie IPUTOYHOro BO3IYXa, 9TO U
ISt TETUIOTO TIEPHO/IA TOAR OTPEAeNIAOT TeMIIEPaTypPy IPUTOYHOIO BO3AyXa;

_EQ__"._(S]S)
c,G,k,

€ H

L §

(.1

4, Ha nmuHumM mpouecca B NOMENICHMHM OpH f, HaHOcAT Touky II, XapaxkTepu3yrolly: COCTOsHUE

MPUTOYHOTO BO3AyXa M TOYKY BM, XapakTepHU3yIoIYI0 COCTOSHHE YIOANAeMOro BO3/yXa.
Temneparypy yjanseMoro BO3AyXa OIPeAEHsOT aHaJlOTHYHO, KaKk B TEIUIbIH MEPHOA ToAa, B
3aBUCHMOCTH OT CXEMbI OpPraHW3aluu Bo3ayxoodmena. [Ipu mocTpoeHun mpormecca I XOJOJHOTO
MEePHOA MOBBILICHHE TEMITEPATYPHI B IIPUTOYHOM M PELMPKYJLHOHHOM BO3AyXOBO/aX He yIHThLIBAIOT.
5. Xox manpHemero mocTpOeHUs 3aBUCUT OT BBIOPAHHOM cXeMbl 00paboTkH BO3AYyXA.
IIpsimomounas cxema

B npsmorounoit CKB, utober moeectn Bo3nyx w3 cocrosHus T.H o cocrosmus T.II, ero
HEOOXO/IMMO HATPeTh W VBIAKHATE. JTH TPOLECCHI MOXKHO pealu30BaTh COOTBETCTBEHHO B
BO3/1yXoHarpesarene u 6noke ypnaxnenus. [Ipumensiercs cnejiyioias nocneioBaTelsHOCTh 0dpaboTku:
BO3/IyX HarpepaeTcsd B BO3JlyXOHarpeBaTese MEPBOrO MOJOIPEBa, 3aTeM YBIAXKHACTCS MPU HOCTOAHHOH
SHTATBIMHK 710 ¢ = 90-95%, a 3arem cHoBa HarpeBaercst 7o coctosHus T.I1 B BO37yXOHarpematene
BToporo nogorpesa (puc. 5.3). [Tonoxkenue . O, Xapaxrepusyromed COCTOSHHE BO3/{yXa Ha BBIXO/IE U3
Hrnoka amuabaTHOro YBIAKHEHUS, OMPEJIeNA0T Ha NepecedeHiH THHHM MOCTOSHHOTO BIArOCO/iep KaHs
dy=const m ¢ =90 -95 % . Uepe3 1. O npoBoAST TUHHID MOCTOSTHHON SHTANBIIHK W HA TIepecedeHuH

TOH JWHAM C JWHHEH MOCTOSHHOTO BIIATOCOJIEPIKAHUS dy = const monywator Touky K,
XapaKTepU3yIOIyl0 COCTOSHHE BO3Jlyxa Ha BXofe B OJOK ajguadaTHOTO YBIAXKHEHUS MOCTe
BO3/IyXOHATpeBaTens nepgoro monorpesa. Torma HK — npomecc Harpepanuss Bo3ayxa B

BO3AyXOHarpesartene mepsoro mojorpesa, KO — mpouecc agmabaTHoro yermakHeHust Bosayxa, OII-
npornecc HarpeBaHHs BO3AyXa B BO3JyXOHarpesaTele BToporo mogorpesa, IIB — mpouecc usmenenus
COCTOSIHUA BO3/[yXa B IOMEICHHH.
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Ecnu cxema 00paboTku Bo3/Tyxa B TEILIBIT MEPHO| T0/1a He BKITIOYAa B cebs BTOPOro Moiorpesa, To B
XOJIOAHBINA TIEPUO;T MOXKHO TAKIKE OTKA3aThCS OT HEro, npuMenss ynpasmsiemsiit nmpouecc B OK. B stom
clydae TOCTPOEHHE CNEAYET MPOBOANTE cleayomum obpazom (puc. 5.3): gepes T.IT npoomsT muHunro
MOCTOSIHHOM 3HTANBIIHU JI0 TIepecedeHus ¢ IMHKUel MOCTOSTHHOTo BIarocomep xanus d, = const B Todke K,
XApaKTePU3YIONEil COCTOSHIE BO3/IyXa MOC/e BO3yXOHarpesaTeNia NepBoro nojiorpesa nepeq kamepoi
opomesmsa. Torna HK'- nponecc marpesanus sosmyxa, KII - ajmaGaTHoe ympabisemoe yBIaxHeHHe
BO3/[yXa, KOTJA 3aJaHHas OTHOCHTENbHAs BIAKHOCTH BO3/lyXa Ha BBIXOAe W3 ON0OKa yBIaKHEHHs
JOCTHTaeTCst H3MeHEHHeM KONMUeCTBa BOJIbL, 107IaBaeMOil Ha opomenie, mM1Go BeIbopoM Hacanku 6moka
COTOBOTO YBI@KHEHHUS OMNpefeneHHoil rayOmubl. J[ms ycroiumsoil paborhi ¢opcyHOK HeoOXommmo
obecnequTs MUHHMAIBHBIH PacXoji BOABL, KOTOPBIH [/ Kamep OpOLIeHUs CTAHAAPTHOIO HMCIONHEHHS
cooTBercTByer Koadduumenty ammabarhoi sddexruprocTH 0,65, 3TO e 3HAYEHHE COOTBETCTBYET
MHHHMAJILHOH rMyOHHE HAca/(Kd OJIOKa COTOBOTO YBNaKHWTENs. ECTH mpH mocTpoeHHH TpeOyeMbrit
ko3 dunpent anuadbarHoit appexruBrocTH MeHee 0,65, TO TaKO# TPOLIECC YBIAKHEHUs B CTAHAAPTHOM
KaMepe opolleHdsi u OIOKe COTOBOrO YBIAXKHEHHs peann3oBaH ObITh He MOXET, TOTaa HeOOXOmIMO
NPUMEHHUTH Daifiac Mo BO3AYXY WITH BTOPOI MOAOTPEB Toche 0oKa aanabaTHOTO yBIasKHEHHUS.

Cxema ¢ baiinacom no 6030yxy
[TocTpoenne B cayuae, KOTHA NpUMEHsAETCA cxema ¢ HalinmacoM kaMeps! OPOIIEHHS WIH ONoKa
COTOBOIO YBNAXKHEHHMS TI0 BO3J[YXY, AHAJOTHMYHO IMOCTPOEHHIO IS IPAMOTOYHOM CXEMBI C YIIPABIIAEMbIM
MPOLECCOM, TOJIBKO JH?HHIO MNOCTOAHHOH IHTANBIMHU Iy = cOnst OPOIAIOT A0 mepeceueHus ¢ ¢ = 90-95
% u monmygator T. O, XapakTepH3YIOIIYI0 COCTOSHHE CMECH MOTOKOB BO3jyXa, MPOMIEAMIAX uepes
OpOCHTENTLHOE MPOCTPAHCTBO U depes Gatinac (puc. 5.3). CeueHne Halfraca Ha3HAYAOT, OPUEHTHPYSICH HA
ckopocThb L = 8-12 M/c mo MakCHMaJIbHOMY PacXoay Bo3jyxa 4depes Oaifmac:

(@ds-d,)
6:Gn(d—{d_? (5.16)

J=di)
npelycMarpuBas PeryIHpyoONIAH KIanas Ha BO3AYLIHOMH THHUM.

IMpr  yBnaxHeHWe BO3AYXa MApOM MPOIECC YBIAKHEHUS MOHAET MO JUHUM IOCTOSHHOMH
TEMIIEPATYPEL, KOTOPYIO IPOBOAAT Yepes Touky Il 1 Ha mepecedeHHH 3TOM THHUN ¢ TMHUEH ITOCTOSHHOTO
Bnarocomepskanus  d, = const nony4atot Togky KII, XapakTepHU3yrolyto COCTOSHHE BO3yXa Ha BXOJIE B
KaMepy MapoBoOro yBIAXKHEHNS II0CIIE BO3AyXOHArpeBaTens neppoil crynenu (puc. 5.3).

Cxema ¢ nepeoil peyupkyasyuei

JI1s yMeHBIIEHUS PAacXojia TeIJIoThl HA HATPEBAHME BO3/yXa B XOJIOJHBLI MEPHOJI ro/1a MPUMEHSIOT
cxemy 00pabOTKH ¢ permpKynsauueii Bosayxa. PaccMoTpum nmocTpoeHue npomecca oOpabOTKH BO3yXa B
ciayJae TIPHMEHEHHs PEeHHPKYISIHN A7 XONOAHOTo TepHoma ToAd, KOTHA PACcXoJibl HAPYXKHOTO H
PELMPKYIALMOHHOIO BO3/lyXa, OIpefeNeHHbIe NP MOCTPOeHHH TIPOLiecca IS TeMIoro Mepuoja Toja,
cuntatorcss u3BecTHeiMH. B CKB c¢ mepsoit perupkyndimen coeaussror T. H u 1. B (>Yf, Ha
MOJNYIeHHON JIWHUM ONpEsieNsAI0T ToN0okKeHHe TOYKH cMmecH C HapyKHOTO M PenMpKYIALUOHHOTO
BO3AyXa I10 HaiJIeHHOMY 3HA4Y€HUIO BJIaTOCO/IEP/KaHUA UITH SHTAJBIUK!

G, +Gyd,

dal_‘—_—'
G, +G,

(5.17)

Otpesoxk HCB — mponecc cmenienus Bo3/lyxa NepBoil perUpKyIsSiHy U HapyxHoro Bo3ayxa. Ecan T,
C nexwur Beime auaan @ = 100 %, To nanbHellnee MOCTPOEHHE AHANOIMYHO IIOCTPOEHHIO JiMs
MPSMOTOYHON cXeMbl 00paGoTKM BO3JyXa CO BTOPBIM MOJIOIPEBOM, C YIPABISEMBIM TNPOLECCOM HITH
Daitnacom (puc. 5.4).

JIns cxembl CO BTOPBIM MOforpeBoM nonoxkenue T. O,  Xapaxrepusyiomed COCTOsHHE BO3JIyXa Ha
BhIXOZIe M3 ONOKa anuMadaTHOTO YBIAXKHEHMs, OTNPEACISIOT Ha IEPECeYeHHM JHHHH TIOCTOSHHOIO
Brarocomepxauus d, = const u @ = 90 - 95 % . Uepes 1. O nMpoBoAsT THHHUIO MOCTOSHHON 3HTANBINN K
Ha MepecedeHHH 3TOH JTMHAN C THHUEH TIOCTOsIHHOTO Baroconepxkanns d. = const monywqaoT Touky K,
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XapakTepPHU3yIOIIYI0 COCTOSHHE BO3/yxa Ha Bxoje B 0Onok ajwabaTHoOro yBIAXHEHHS MOCTe
BO3JyXoHArpeparens nepporo mojorpesa. Torma HCB (HE3H— mpouecc cmemenus HapyXHOTO 1
peuupkynsuonHoro Bosayxa, CK — mpouecc HarpeBaHusl BO3AyXa B BO3JyXOHArpeBaTelle NEpBOTO
nonorpesa, KO — npounecc agnadarHoro yeaaxnenus sozmyxa, OIl — mpouecc HarpeBaHus BO3OyXa B
BO3lyXOoHarpepatene proporo mojorpesa, IIB YIIBRL) — mpouecc HM3MEHEHHs COCTOAHMS BO3AyXa B
TIOMETIeHNH.

JInst CXeMBI ¢ yIIpaBJseMbIM mponeccoM gepes T. [1 npoBomsiT NHMHUIO MOCTOSHHON YHTAIBIINY JIO
mepeceyeHus ¢ JNHHHEH NOCcTOsHHOro Brarocojepxanus d, = const B Touke K;, Xapaxrepusyomeit
COCTOSTHHE BO3/IyXa MOCNe BO3/IyXxOHarpesarels nepsoii cryneny nepen 6nokom ysnakuenus, Torga CK,
— mpouecc HarpepaHus Bozzyxa, KiIl — ajmabatHoe yBnaxHeHHe BO3/lyXa.

Jlnst cxemsl ¢ baiimacom uvepes T. [T mpoBomsaT MuHMIO MOCTOSTHHON 3HTANBIMU 0 NepecedeHHs ¢
JMHUE TIOCTOSHHOTO BrAarocosiepxkauus d, = const B Touke K;, Xapaxkrepusyromeil cocTosHie Bo3yxa
rocjie BO3jlyXOHArpeBaTens MepBoil CTyNeHH mepej ONOKOM yBlaxkHeHus u nuHMed ¢ = 90 - 95 % B
TOYKE 9, XapakTepusyiomeil COCTOSHHE CMEeCH MOTOKOB BO37lyXa, MPOLIEAIIHX 9Yepe3 OPOCHTENbHOE

npoctpaHcTeo U depes Oaiimac. Torma CK; — mponecc marpesanus Bosnyxa, KiOy— apuabarnoe
YBIaXKHEHHE BO3JyX4, KIHO'.C_ Mpormecc CMeleHus: MOTOKOB Bo3/iyxa uvepe3 baifrmac M OpoCHTENbHOE
MPOCTPAHCTBO.

Ecmnr 7. C! et wimke nusmm ¢ = 100%, T.e. B oOnacTu TymaHa, TO 3TO MOXKET NPHUBECTH K
KOHJIEHCAIAH BOJITHBIX MApPOB BHYTPH ONloka cmemeHns. B 3ToM ciryuae HeOOX0IMMO HAPYXKHBIH BO3TYX: *ﬁ“
TPE/IBAPHTENLHO HAMPETH, @ 3aTEM CMEMIAThL C PELHPKYIILMOHHBIM BO3MyXOM (puc. ﬂﬁ“ﬁ Yrobbl
onpenenuts nonoxkenue Toukd C, XapakTepusylolled COCTOAHHE HArpeToro HapyKHOro H
PeuMpKYISTHHOHHOTO Bo3/yxa, HeoOxozumo gepes 1. I1 (ju1s ynpasaseMbrx mpoueccoB unu Datimaca)
wm 1. O (19 cXeMbl CO BTOPBIM [OJIOTPEBOM) ITPOBECTH JIMHUI) TOCTOSHHOMN SHTANBIHI ,ao £~
mepecedyeHusi ¢ NHHEMEH TOCTOSHHOTO Braroconepkamus d. = const (puc.526—8y B T. £
x'apampuaymmcu COCTOSTHHE CMECH TIOZIOTPETOTO HAPYKHOTO U PEelHPKYIANMOHHOTO Bo3ayxa. JIMHUO CC{)
BC (B ), XapakTepH3YIOIYK MPONEcC CMENIeHHs, CleflyeT MPOJONKHTE 10 TepeceueHus ¢ THHHeH
NMOCTOSHHOTO Biarocozeps:kanus dy = const B Touke K (KL), XapaKTepU3yIOIedl COCTOAHUE HaPYHKHOTO ‘/
BO37YXa MOCNE ero NoJloTpesa B BO3/[yKOHArpesatene neppoii ctynenu. TakuMm oOpaszoM, BO3AyX CHa4Yana
HATPEBACTCS B BO3MYXOHArpeparTesie nNepBoro ToJorpea — TPOLECC HK, sarem cmemmuBaercs ¢
peuupkysiuonnbiM — npouecc KCB, panee yemaxkwnsiercst — mpouecce CO anms cxeMbl €O BTOPHIM
nojorpesom, mpouece CiIl — nms ympaemsemoro mpomecca. B cxeme ¢ failtmacom C;0; — mpouece
YBIAKHEHHS YaCTH MPUTOYHOTO BO37yXa, MPOXOAMAIIETo depe3 opocutenbHoe mpocrpancteo, CiI10; —
TpoLiece CMeNIeHust Bo3/lyXa, npourenmniero depes Hainac u Bo3ayxa 4epe3 0poCcHTeNsHOe TIPOCTPAHCTBO.

Cxema ¢ 08yMA peyupKynNayusmu
B cxeme ¢ nByMs penUpPKYIAIMAMHE PeIHPKYIAIMOHHBIN BO3AYX pa3/ielieTcs Ha JiBa OTOKA!
TepPBBIH  CMETIMBACTCS C HAPYXKHBIM BO3/IyXOM, BTOPOH — € BO3JIYXOM, YBI@XHEHHbIM B Ol0ke
amnabaTHOrO YBIaKHEHHS.

B CKB c nepeoii 1 Bropoill peuupky/sinyeii nmonoxenue T. O, XapakTepU3yomeil COCTOSHHE CMECH
BO3AyXa TMepBOH penupKyIAUH M HApY)KHOTO BO3OyXa I[OChe YBJAaXKHEHWs, ONpefelsloT Ha
nepeceyeHHHy TMHUH OTHOCHTENLHOH BIAKHOCTH @ = 95% M THHUH MOCTOSHHOTO BIArOCOAEPKAHHS
d, = consty' [Ipn H3BecTHBIX pacxopax HapyKHOTO M MPUTOYHOTO BO3/(yXa, BO3/yXa MEPBOM M BTOPOH
PeLHpKyJISIIMA 3Ha4YeHHe Buarocojepxanus Touku O d, BHUMCIAIOT Mo popmyne:

|
et 5.6 G,d,~G,,d b
d =
? Glp +G,

(5.18)

Jlanee Touxy O coepuusioT ¢ Toukoit B' (V') M Ha nepeceuennn ee ¢ nHAHHER d, = const MONyTA0T
Touky C;, XapaKTepU3YIOIYI0 COCTOSHHE CMECH BO3AyXa BTOPOll peLMpKyIALNH. MansHelimee
MIOCTPOEHUE MPOLEecca 3aBUCHT OT TOTO, T/ie TTPOHCXO/JHT CMENIEHHE BO3/yXa MEPBOH PEHUPKYIALMH: /IO
WJTH TIOCTIE BO3jIyXOHATpeBarens nepporo nojorpesa. OHO aHalOrHYHO TOCTPOEHUIO, PACCMOTPEHHOMY
BhIIIE JUIS TIPAMOTOYHOH CXEMbl M C NEPBOHM PELMPKYISNHEH, M CBOJMTCA K IIOCTPOEHMIO Ipouecca
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HarpeBaHus Bosny:g B BO3JyXOHArpeBaTele [EPBOM CTYIIEHM M YBIAKHEHHS B COOTBETCTBYHOIIEM
anmapare (puc 5#) Ilpw noaMemmBaHHM BO3AyXa MEPBOH PENUPKYNALUHH 1O BO3YyXOHArpeBATEI
nepsoro monorpesa orpesok HC;B'(HC;V') — mpomecc cMeureHuss Hapy»HOTO BO3yXa H BO3AyXa
nepsoii peunpkymauny, C;K — npouecc HarpeBaHus cMecu B BO3AyXOHArperarene neperoi crynedu, KO
— mpouece ysnaxHenus cmecn, OC;B'(0C,Y") — nportece cMenieHns yBIaKHEHHOTO BO3NYXA U BO3AYXA
sropoit permpkymsiun, C,IT — nporecc HarpeBaHHs BO3/yXa BO BTOPOl CTyNeHH

¢ Ha ocHOBe LOCTPOEHHs MPOLECCOB 00pabOTKH BO3MYXA JUIST XONOTHOTO MEPHUOJia OMPEAENstoT
Pacxo/Ibl TETOTH B BO3AYXOHArpeBaTe e epBOro NOA0rpeBa HEHTPAIbHOI0 KOHAHLHOHEPa

O m =0278G,,(t, —t,), (519)
rae ik - COOTBETCTBEHHO TeMITepaTypa BO3/yxa Ha BBIXOJE W Ha BXOME B
BO3yXOHArpeBarTens mepeoro noporpesa, “C,
G,,, —Ppacxo] BO3/lyXa qepes BO3/lyXOHarpesare/b IEPBOTO NOOTPEBa, KI/4, PaBHBIi
G,, =G, N cxeMbl C penUpPKyJISALAed 0 CMemenHeM Hapy>KHOTO BO3/lyXa Hocle

marpesarns, G, =G, +G,, U CXeMBI C MEPBOi peLHPKYIIALHC,

anl

G,, =G, A OpSIMOTOYHOMI CXEMBI,
U B BO3JlyXOHAr peBaTesie BTOPOro MOJ0rpeBd LEHTPaNbHOTO KOHAHIHOHEPa

O w2 =0278G,,,(t, 1) (520) v/
G acxOd BO3OAyXa Jepe3 BO3aAyXO0Harpeeparelinks BTOPOro ooaor eBB. KD(‘-T 06quH0
P A o P ye EMMWPMQF p *:f.-ahm

= of cas el € e
G =G EA Lo g" TITILT PP P & ce ot K OL Gl L,
Ha ocnose rtompoemm npouetca gfﬁ‘f) BosAyx fm xonom;g neppmr_ga ,u anHa 7 cxeMbl ¢

onpeacisieTea pacxo BIard, HCnapsrw meics B 6rmoxe annaﬁamom YBIAKHEHHA

W =G,(d, ~d,).(521)
rne G, — pacxon Bosayxa depe3 ONOK YBIAasKHEHMs, Kr/4, pABHBIA
G, = G, nIA NpAMOTOYHOH CXEMBI,
G, =G, — G, nus cxemsl ¢ Haiimacom,

a

G, =G, + G, nns cxeMel ¢ IBYMs PELUPKYIALUIMY,

d

d - COOTBETCTBEHHO BIarocojiepixaHHe BO3/1yXda Ha BBIXOJE H Ha BXOJIE B

ok ? " on
61Ok YBIAKHEHWs, KI/KT,
d, = d, A BCEX CXeM, KpOME YUPaBIsieMbIX HPOLECCOB, 1T KOTOPBIX o |, = d

d, = d, AT CXeMbl C MegRail peLUpKysunel, 4 , = d , ULl IPSIMOTOYHOMH CXEMBI

TpebyeMyio MPOH3BOAUTENLHOCTE MAPOYBIAKHATENS onpenenstoT o Gopmyne 521, tne G, =G,

6 AHAJIM3 PABOTBI CHCTEMbI KOHIHUIIMOHHNPOBAHWUA BO3AYXA IIPH
U3MEHEHMH TTAPAMETPOB HAPYXXKHOI'O KIIMMATA, A TAKXE TIPU
W3MEHEHHHM TEILIOBOU W BJIIAJKHOCTHOM HAI'PY3KH

[TocTOsHHO H3MEHSIOIIMECS HAPYKHbBIE KIMMATAIECKHE YCIOBHSA ONPENE/IAIT alrOpUTM
byaximonnposarnss CKB, kKak  mOCHeNOBaTeNbHOCTh pexkuMoB 00paboTku BO3ayxa AJNropur™
dbyuxumoruposanns CKB sBISeTCS OCHOBOH JIA COCTABIEHHA TEXHONOTMYECKOH cxeMsl 0OpaboTKH
BO3JIyXa, OTNpesieNeH s TeXHoIorn4eckux nokasareneil paborel CKB (pacxomoB xonona, TeIwioThl, BOAbI,
3NEKTPOIHEPTHH) 32 TONOROM THKN ee paboThr W BeIOOpa HanbOMEE ONTUMATBHOMN MOCNENOBATENbHOCTH
obpaboTki BO3AyXa, OCHOBOHW Ui pa3padoTKu  (PYHKIMOHANBHOM CXEMbl  ABTOMATHYECKOTO
perymMpoBaHus
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Pazpaborky amroputma QYHKUMOHWPOBAHMSA [POWITIOCTPHPYEM Ha TIpUMepe [EeHTpanbHOM
onnozonampbHoi CKB ¢ meppoii penqupkynsinuei W yIpaBiiieMBIM HPOLECCOM B OPOCHTENLHOM Kamepe
IJIs 3puTeNbHOro 3aia kunortearpa. Cxema oOpaboTku Bo3nyxa B CKB 3purenbHOro 3ana KHHOTEaTpa
[IPH PACUETHBIX [APAMETPAX TETUIOro NEPUO/IA TOMA IIPEeIYCMATPUBAET: CMellieHIe HAPY)KHOTO BO3AYXA C
BO3/TyXOM, YAalisieMBbIM H3 TOMeEIIeHWsl (NepBas pPemHpKyIsAsa), OXIakAeHne W OCylleHWe CMECH B
HOBEPXHOCTHOM BO3JlyXOOXJ/IdTENe, TOAOIPEeB B BeHTHIsATOpe W Bo3AyxoBomax Ha 1°C. Ilpu
pacdeéTHBIX IIapaMeTpax Hapy)XKHOTO BO3AyXa B XONOAHBLIA MEPHOJ TOAAd HAPYXKHBIM BO3AYX C LEIbIO
IKOHOMHH TEIUIOTHI CMEUIHBAETCSA ¢ PEMPKYIAINOHHBIM, HarpeBaeTcs B BO3JyXOHArpeBarese HepBOM
CTYIIEHW W YBJIaXKHIeTcsd B OMoke aanadaTHOTO yBIAKHEHHS € YIIPABISEMBbIM TIPOIeccoM MK Oafimacom.
Pacxon mpuTOYHOIO BO3AYXa G, NMOCTOSHHBIN, PACXO] HAPYXKHOIO BO3AYXA MOXKET H3MEHATHCS OT

MUt Maxs

MHHUMAJBHOTO 3Ha4deHus G, 710 MakCMMalbHOro 3Hadenus G, =G,. Bce mocrpoenns Ha i-d

AHarpaMme BIAXHOTO BO3/yXa OTpakKeHsl Ha puc. 6.1.
1. Hanocum Ha i-d nuarpamMmy o6macts ONTHMANBHBIX MapaMeTpoOB MHUKPOKJIAMATA B IIOMELIEHUH
3purensHOro 3anma kuHorearpa: 16 °C < ¢ <25 °C = 30% < @™ < 60%.
2. Ilpopoaum dHepe3 kpalfHHe TOYKM 0ONACTH ONTHMANBHBIX MApaMeTPOB  BO3AyXa B MOMENIEHHH
NMHUHA C yraoBbiMH ko3dduumnerramu & (Toukn B; u By) u £" (toukn B, u B;), oTknansisaem Ha 3THX
NIMHAAX COOTBETCTRYIOLME 3HAUeHHA pabodeii pasHOCTH TeMIlepaTyp H MOMydaeM OOIacTb NapaMeTpoB
npurtodHoro posnyxa [ I1:I1:11;, B ToMemeHWH TIpHHSTA MEPEMEITHBAIOIIAS BEHTHIAIMUS, BO3YX
[OAAETCS HACTUNAIOMUMHCS CTPYSIMUM B BEPXHIOI 30HY W yAANAeTCs W3 BepXHeil 30Hbl BHE IIPSIMOTO
JIEMCTBASA NMPUTOTHOM CTPYH. [ToaToMy mapamMeTpsl Bo3fiyxa, yaaseMoro n3 NoMelleH!s, He OTINIarTCsa
OT DapaMerpoB Bo3ayxa B obcnyxkupaemoii 30He. CTPOMM rpaHHLBl 30H, HA KOTOpLIE JieuTcsa 06macTsb
mapaMerpoB  HAPYKHOTO  KIUMAaTa, AIsS  KakAoH W3  KOTOPBIX  CYINECTBYET  OIpeneNeHHas
IOCIIeNIOBATENLHOCTH NponeccoB 00paboTku Bo3ayxa B annapatax CKB.

3. Jlns nocTpoeHus rPaHHI] TEPBOI 30HBI BBITHCISIEM 3HTAIBIIHIO TOUKA M

G —-G MLH
N T
i, =ip, T (ip, —in,), XIDK/KT, (6.1)
H
rne iy ,ip, — - MHHMMAIbHBIE 3HAYEHHA OSHTANBIHM Touek B: m II5 | COOTBETCTBEHHO,

BHYTPEHHETO M IIPHTOYHOIO BO3NyXa B XONOAHBIA IepHon road.

[Tponnsem BHU3 o1 TO4KHM /73 ¢ mapamMeTpamMu i pux,d JIMHUKO YTIOBOTO ITpOIiecca B

x

MUk
TIOMEUEHNH B XOJOMHBIA IEPHON TOAAd & MO MepecedeHus C JUHWEH TMOCTOSHHOM 3HTATBITHNA
Iy, = const W TONyIaeM TOGKY M;, [epes kOTOPYIO TPOBOAMM JIMHHIO MOCTOSTHHOTO BIArOCOCPKAHNSA

dMi =consf W JHMHHIO MOCTOSHHOM 3HTANLNHH I, = const. Ilepsas 30Ha XapakTepUsyeT Mapamerpsl

COCTOSIHUS ~Hapy)KHOTO  KJIMMaTa, Korja iEl. W d.%2d el COOTBETCTBYeT TaKas

M3

MoC/IeIOBATENLHOCTh 06pabOTKH BO3MyXa: CMelleHHe MAHAMATLHOTO KOJMYeCTBA HAPY)KHOTO BO3/yXa
G,"™" ¢ pelMpKyIAIMHOHHBIM, HATPEBAHHE CMECH B BO3AYXOHArpeBaTese NepBoil cTyneHn i ajuabaTHoe

"
yBIAKHEHHE BO3ayxa (ympamisieMblid mpouecc wnd Oaifinac). B cxeme ¢ HaifmacoM 9acTb Hapy)KHOTO
BO3yXa IIPOXOJUT 4Yepe3 KaMepy OpOIUeHMs WK ONOK COTOBOTrO yBIAXKHEHHA U 3aTeM CMELINBACTCS C
HeoOpaboTaHHOM 4acThI0 HApY)XHOTO BO3ayxa. B cxeme ¢ ynpaBisieMbIM NPOLECCOM YMEHBIUAETCS
pacxojl pacHbUIIeMOil BOAB! B QNOke yBIAKHEHHA ¢ (OPCYHKAMH TOHKOTO pacmbiia. KommdecTso
BO3AyXa 4epe3 Oaiimac MM PAacXoj PacibLIAeMOM BOIbI HEOOXOAMMO HM3MEHSTH B 3aBHCHMOCTH OT
TpeOyeMBIX 3HAYeHWH TemIepaTypbl M OTHOCHTENLHON BIAXHOCTH BO3/yXa B momeuieAud. [lo mepe
TIOBBILIEHUST TEMIIEPATyYPLl M HHTANBIIAM HAPYKHOro Bo3ayxa Tpedyercs cokpauieHHe KOJIHYeCTBa
TEMNOTBL B BO3JyXOHArpesaTeje I€PBOM CTymeHH @0 CHTHamy AaT4dka TeMIepaTypbl MOKPOTO
TepMoMeTpa To4kH K, ycTaHABIMBAaeMOro nocne bmnoka ajradarHoro yenaxHeHus. [Tpu 6omnee seicokoM
3HAYEHWH SHTAJIBIIHH HAPY)KHOTO BO3/lyXa Iocne Onoka anuabaTHOrO yBiakHeHHs OyneT npekpalneHa
nojada ropsideil BOABI B BO3JYXOHArpeBaTelb MEPBOH CTYNEHW W MPOU30HAET I[epexoj Ha Jpyrou
peskM 00paboTki BO3yXa.
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4, ITna mocTrpoeHus TPAHAL] BTOPOi 30HBI Yepe3 TOUKY /13 MPOBOJMM JTHHUIO OCTOSHHON SHTABITHH
[*weun = const . T paHAIIAME BTOPO# 30HBI SBISFOTCS THHUH i, , = CONSt, € W [“nun = const . ITOii 30He
[apaMeTpoB HAPYKHOTO KINMMaTa COOTBETCTBYeT Takas MOCHEN0BAaTENbHOCTL 00paboTku BO3yXa:
CMellTeHHe TIEPEMEHHOT0 KOIMYECTBA HAPYKHOTO BO3MIYXa C PEIHPKYISIHOHHBIM Tak, 9T00bI SHTAIBITHS
cMmecu Obma paBHa [ =1'mar, W aauabaTHOE yIIpaBIsieMOE YBIAKHEHHE CMecH WIH amuadaTtHoe
yBIaKHCHNE C Oaitmacom. JlaTaukn TeMmepaTypsl B OTHOCHTENLHON BIAKHOCTH BHYTPEHHErO BO3yXa

NOIDKHBI OBITH HACTpPOEHBL! HAa mapaMeTpbl TOYKH B 1O CUTHANY KOTOPBIX M3MeHseTcd pacxon
pACIIBLISIEMOI BOMIBI MITH PACXOJl BO3AlyXa Yepes Oafinac.

5. YerBepras 30HA coBHafaer ¢ 00NACTBIO MapameTpoB mpurtouHoro Bosayxa [ 111511, nnst neé
xapakTepHo orcyTcTBUe 00paboTku HapykHOTO Bo3jyxa B ammaparax CKB, HapykHbIH BO3AyX ¢ TAKUMH
TIapaMeTpaMu Mojiaercs B noMeniende Oe3 odpadorTku.

6. JIasl mocTpOeHus TPAHUIl TPEThEH W TATON 30HBI HEOOXOMMMO HAHECTH TOYKY M, Ha nepeceveHUH
IPOAOIIKEHAS. TMHAM W3MEHEHWs COCTOSHMS BO3AyXa B TOMEWEHHW & ¢  JIMHWEH MOCTOSHHOM
SHTANbIMHU [, =const, a TOUKY My — HAa mepeceueHHH NPOAOIDKEHHUS TUHUM W3MEHEHMS COCTOSHIA

BO3/lyXa B HOMEMIEHHU £ ¢ JHMHHUEH NOCTOSHHOW TeMIepaTypsl £, = t,, =const. DHTABINIO TOYKH

M onpenenstor no Gopmyiie, ananoruuHoi Gopmyne 6.1

Gl o G MUH
i""l = i”l - "G Mu: (I‘BL i iﬁ'l) , KIDx/xr, (62)'

M

['panmupt Tpetveit 30mbl - marun MMy , MM, , d,, =const w d,, =const. IlapaMerpbl HapY>KHOTO
KIMMaTa oTBeqaoT yenosuo f, <f, u d, <d, <d, u d, <d <d, wu teMueparypa BO3ayxa HIKe

TEMITEPATYPHI TOUEK, JIKAUUX Ha TUHIA MM 1PH COOTBETCTBYIOUMX 3HATEHUAX BIArOCOACPIKAHHS,
DToif 30HE COOTBETCTBYeT CMelleHHe MHHUMAJLHOTO KONMHYeCTBA HAPYXKHOIO BO3JlyXa C
PEeLMPKYIALHOHHLIM W HATPEBAHHE CMECH 10 COOTBETCTBYIOIIEH TeMIepaTypbl MPHTOYHOIO BO3AYXA
Tak, 9ro0bl TEMImepaTypa Bo3/lyXa B TIOMEIIEHUH OTBeYana 3ajaHHoMy 3HaqdeHuto. [lepemenienue Totex,
XapaKTepU3YIOUIMX COCTOSIHUE HApyXHOTO BO3JyXa, B CTOPOHY MSATOM 30HBI MOTPEOyeT CHIKeHHs
pacxofa TEIUIOTH B IOBEPXHOCTHOM BO3/lyXOHATpERaTelle NEPBO CTYNMEHW A0 MOJIHOTO HpeKpaieHus
MOJIA49H FopsTaei BOBI, KOTAa HapaMeTphbl Hapy»KHOTO BO3/IyXa AOCTHTYT MPaHMI TpeTbeit U MATOM 30H.

7. Mlaras  30Ha orpannuena jwHusMuA 1,17, , [T, &, MMy , MM, w £". DToi 30He IapaMeTpoB
HAPY)KHOTO KJIMMATa COOTBETCTBYET CMelIeHHe TMEePEMEHHOr0 KOJMYecTBa HAapPYKHOro BO3AyXa [0
TAKWX TIAPAMETPOB TPHUTOYHOrO BO3AyXa, 4TOOBI TeMmiepaTypa BO3AyXa B IOMEHIEHWH OTBe4ana
3a/1AHHOMY 3HAYEHHUIO.

8. I'paHUIIaMH mIECTOM 30HBI SBISFOTCS JWHHUH [ jun = CONSt, 1" axe = const , ILIT> , 11> . Jlns ee
NOCTpOeHUsT HEOOXOAMMO [epe3 To4uku [/; u J1; mpoBecTH NTHHUM HOCTOSHHOM SHTAJbIMKM, B 3Toif 30He
SHTANBINAS HapyKHOTO BO3/yXa MEHbINE 3HTANbIIWH YAIAEMOro BO3/yXa, [MO3TOMY PEUHPKYISLIHUS
BO3/lyxa HeuelecooOpasHa. I[lapamerpam HapyHOTO BO3yxa B 3TOM 30HE COOTBETCTBYET amnabarHoe
yIpaBisieMoOe YBNAKHEHMEe WU aauadaTHoe yBNakHeHHe C OaifmacoM MaKCHMANbHOIO KONMMECTBa

Hapy»HOro BO3ayXa G, "™ =@, .

9, JLnst HOCTPOEHUS FPAHUI] Ce/bMOI 30HBI Ha nAHHIO @ =]00% HaHOCHM TOYKy Kp, XapaKTepU3yrouIyro
IIPEJIeNIbHOE COCTOSIHAE BO3/yXa MpH ero 00paboTke B MOBEPXHOCTHOM BO3/IyXOOXJaauTene (OcylIeHne
U OXJaK7eHue), coequnsisi Toukn Ky u /I;, ¥ 1onydaeM NHHHIO C YIIIOBBIM KO(QHOHIMEHTOM &y, A
qepe3 TOUKY B; IPOBOIAM JIUHHIO MOCTOSHHOW 3HTANBIHHN 1" ewaxe = const . TOrna TpaHHIBI CeBMOM
30HBI — " puaxe = CONSE | 1" smaxe = CONSt W &, B 3TOI 30He SHTANBIHA HAPYKHOTO BO3MYXa, TAK Ke, KakK
H B 30He 0O, MeHbUIe JHTANBOMH YAAIAEMOr0 BO3[yXa, IIO3TOMY PEUHPKY/SIIHS BO3OyXa
senenecoobpassa. Yepes Touky Ky IPOBOAMM IHHUKO MOCTOSHHOIO BIATOCONEPKAHAA d,, = const . OTa
NWHUSA Pa3fieluT CeJIbMYI0 30HY Ha JiBe JacTH — 7a W 70. B mpepenax 30HBI 7a, KOrjla 3HTAIBLITHS
HapY:KHOrO BO3JlyXa BBIIIE [, a BIarocojepxxanue Mespie d,,, HEOOXOMHUMO yIpaBlieMOe CyXOe
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OXJIKAEHHE BO3AyXa JI0 TEMIEPATYPHl IPUTOYHOIO BO3AYXA ! nuaxc; B TIPENIENAX 30HBI 70, Kornma
BarocosiepykaHue Bo3ayxa Oompme d HeOOXO/IMMO ~ yMpaBIsAeMOe  OXJaK1eHHe H OCyHICHHE

Ko 2
BO37IyXa 0 TEMIEPATYPHI MPUTOYHONO BO3AYXA " awace. 1aKUM 00pasoM, B CelbMOH  30HE
MaKCHMalIbHOe KOJIMYeCTBO Hapy)kKHOro Bosayxa G, =G, oxmaxpmaercs B TOBEPXHOCTHOM

BO3OYXOOXNIaguTele. B 30He 7a BO3MOXKHO UCIIONL30BAHUE HCI APHUTENBHOTO OXTNAXKACHHA U SKOHOMHH
HCK}?CC’I‘B CHHOTO XO0Jonaa. 3 aNlaHHbIC [IapaMETPhI BO3QyXa B NOMEUIEHHH NOJDKHBL O DecueunBaTbCs IpH
HU3MEHEHHH KOMHYECTBA XON0Ja B IMOBEPXHOCTHOM BO3ZAYXOOXNANMHTENE, 3TO MOXHO CHENaTE MOYTEM
YMEHBIIECHHA pacxodd XOJI0 THOH BOJIBL HEpEes TEILI0O OMEHHUK,

10. I'pasUIIaAMHA BOCBMOI 30HBI SBIIOTCS JTUHHAN 1" syaxe = CONSt MU Egp. ITON 30HE COOTBETCTBYET
CMELIEHHE MHHHAMAIBLHOrO KOJIHWYECTBA HAPY/KHOIO BO3JIyXa C PEIMUPKYIANIMOHHBIM MW HNOJHTPOIHOE
OXJIaX/IeHHe U OCYLIEHHE CMECH.

11. TpaHMmaMu AEBATON  30HBI SBIIOTCS THHHHA d " axe = CONSE, Eo N Eiol U 1" smaxe = CONSE .
Jluaus ¢ yrnoebiM KO3QGUIHEHTOM £ TIONY4eHA MpU  coeaubHeHnH Todek Ky u O, (¢ =90%,
d" nmaxe ). B 3T0ii 30HE MHHHManbHOE KOJMYECTBO HAPYKHOIO BO3lyXa HeOoOXO[uMO CMEmaTh ¢
PELUPKYILIAOHHBIM BO3/YXOM, CMECh OXJIAZIuThb B IOBEPXHOCTHOM BO3/IyXOOXJAJUTENE, a 3aTeM
HArpeThb B BO3[yXOHArPEBATEIe BTOPOi CTymeHH, 9TO0B! €r0 COCTOSHHE COOTBETCTBOBANO TOUKE /7).

12, Jlecaro#l 30He COOTBETCTBYET CMeELIEHHE MHHHMAJLHOIO PAacxofa Hapy»KHOTO BO3JyXa C
PELMPKYIALMOHHBIM, HATPEBAHUE CMECH JI0 COCTOSHWA, XapaKTEPU3YEMOro MmapaMeTpaMu NHHHH & ,
MONMTPONHOE OXTAKIAECHUE U OCYLICHHE CMECH,

13. I'panpaMy OJIMHHAZIATON 30Hbl  SIBISIOTCS MUHHH d " juace = CONSE, Exo W Expl U 1" auaxc = CONSE .

Mare

B 5T0it 30He MakCHManbHOE KOJNWYeCTBO Hapy:KHOTo Bozayxa G, =G, HeoOXomuMO OXIaguTh B

MOBEPXHOCTHOM BO3AYXOOXJNAAHTEIE, a 3aTeEM HarpeTe B BO3NyXOHaArpeBaTele BTOpOro noaorpeesa,
4T00BI €10 COCTOSHHE COOTBETCTBOBANO TO'KE /7 I

14. TpanuiiaMy ABEHAAUATOM 30HBI  SBISIOTCA NHHHH d " wuace = CONSE, 1" suare = CONSt U &y B 3TOH
30He MAKCHMAJILHOE KOJIMYECTBO HAPYHKHOTO BO3MyXa HEOOXOAMMO HATPETh B BO3MyXOHATpeBaTelne
nepBoli CTyneHH, 9T00b! ero COCTOSHHE COOTBETCTBOBAJIO TOYKAM HA JIMHWH &,, A 3aT€M OXIA/IHTEL B
[IOBEPXHOCTHOM BO3/lyxooxnanurene. Mosker ObITh HCIOJNB30BAHBI TAKXE JIBE LOCIEJOBATENBHO
YCTAHOBJIEHHBIE CTYNEHH IOBEPXHOCTHBIX BO3MYXOOXJAJHTeNel JUIT OXJaXJIeHWs BO3/yxa ¢ Oonee
rryOOKHM OCYLICHHEM.

15. T'panuiaMut TPUHAATON 30HBI SIBISIFOTCS TMHAR d " ware = CONSt , dy = CONSE H &". TprHauaToii 30He

COOTBETCTBYET TakKasl ITOCJEeA0BATEBHOCTE 00paboTKH BO3/yXa: CMelleHHe TePEMEHHOTO KOJIHYecTBa
HAPY’)KHOTO BO3/IyXa € PEUHPKYIAMMOHHBIM BO3/IyXOM M HarpeBaHHe CMECH B II0BEPXHOCTHOM
BO3yXoHarpesarene. Ha nieBoil rpaHuiie 30HBI pacXoj HapyKHOTO BO3yXa MHUHHMATEH, BO3MYILIHbIH
KJIamad CMeCHTEIbHOTO OJoka IepBOi penMpKyIAmHy IOJHOCTEIO OTKPBHIT, IIPU HMepeMELIEHHH TOYKH
Hapy»KHOTO BO3/TyXa K TIPaBOii rpaHuUIle yBeNTUUMBAETCS O HAPYKHOTO BO3/lyXa B CMECH, M Ha FpaHHLe
c 3oamu 11 u 12 pacxon Hapy»KHOTO BO3/lyXxa MMeeT MakCHMAanmbHOe 3HaudeHme. [Ipu npubmmkennn
TOYKH HAPY)KHOTO BO3MyXa K BEPXHEi TpaHHIe 30Hb! 13 ¢ 30HOM 5 TpeOyercs yMeHbLUIATh KOMHYECTBO
TENIOTEI B BO3AYXOHArpeEBaTee.

Taxkum  obpazoM, amroput™  (QYHKIMOHHPOBAHMSA COCTOMT W3  COBOKYIIHOCTH  IIPOLIECCOB
TETUIOBNIAKHOCTHON 00paboTkH BO3Ayxa, BKIIOYAIOUIEN TPHHAALATHL TEXHONOrHMYeckHX pexkumon. Jlns
TEeXHONOTMYECKON cXeMbl 00paboTKH BO3AyXa ¢ [HepBOI PEUUPKYNSIHeld M yIPaBIgeMbIM POLECCOM
una  OaifmacoM XapakTepHO mnoTpeOlieHWe TemiIOTEI B IIEPBOH, TpeTheH, MEBATOM, ecATOMH,
OMHHANIATON, [BEHANUATON M TPHHAMUATOW 30HaX. B  ceapmol, BOCHMOM, AEBATON M AECATOMN
30Hax Tpedyercs morpebneHue WekyccTBenHoro xonona. IlorpebGnenre BOMEI Ha YBIAKHEHWE BO3/IYXa
HeoOXoMUMO B MepBOH, BTopoil M wecrtoil 30Hax. Ilepexon ¢ oAHOro pekuMa Ha JIPYrod MM
ABTOMATUYECKOE IIEPEeKIIOUeHHE PEeKUMOB, a TAKKe YIpaBIEeHWE IIPOIECCAMH BHYTPH DEKHMOB
OCYIIECTBISIIOTCSL COMMIACHO MojyIexaneMy pa3padoTke aJrOpuTMy aBTOMAaTHYECKOIO PEryJIHpOBaHHs
CKB. Jlna npyrux cxem 00paboTku Bo3ayxa aHainu3 pabOThl clieqyer HpoBoauTh aHanormdHo [1, 10].

s ananuza pabotsl ¢ CKB npu HENOMHOM 3al0MHEHUH IOMEIIECHIS JFOBMHA WITH MPH JaCTHIHOM
OTKIIKOHYEHHAH TEIIOBBIAENAIOMET0 000pyAOBaHUA CTPOAT Hpouecc oOpaboTku Bo3ayXa sl pacieTHBIX
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3UMHHUX M JIETHAX YCTOBH, NPHHMMAas W3MeHeHHOE 3HAYeHHEe MHHHMAJBHOIO Pacxoja Hapy’KHOro
BO3JlyXa M Temno-paaxuHocTHoe oTHowenue er[1]. CpaBHuBas pe3ynsTaTel MOCTPOEHUs MPOLECCOR JUIA
pacHdeTHHIX M M3MEHEHHBIX HArpPy30K, JenaeTcs BBHIBOJ 00 W3MEHEHHH PEXHMOB padOThl OTAENbHBIX
anmaparos CKB: BoznyxoHarpesaTeneil, KaMepel OPOLIEHHS, KOTOPbIE CIE/lyeT y4ecTb Impu noadope
cooTBeTcTByOmEro obopynosanus u npu paspaboTke QyHKUMOHANBLHOM CXEMbI ABTOMATHIECKOTO

pEryIHMpOBaHMSL.
{

7. BBIBOP TUTIOPASMEPA U PACUET ®YHKIIMOHAJILHBIX BJIOKOB ITEHTPAJILHOIO
KOHIUITHOHEPA

ITocne cocTaBneHUs TEXHOJNOTHYECKOH cxeMbl 00paboTKH BO3AyXa B HMEHTPAJIbHOM KOHMIMOHEpE
HEOOXOIMMO BHIOpATH €ro TUIIOpa3Mep, PacCcunTaTh M NoA00paTh GyHKIHOHANBHBIE W BCIIOMOTaTeNbHbIe
GOKH, CKOMIMOHOBAaTh MEHTPANbHBIA KOHMULIWOHEP W3 OTAENbHBIX OIOKOB B MOCIEAOBATENBHOCTH,
COOTBETCTBYIOMIEH NIPUHATOH TEXHONOTHIECKOH cxeMe.

Bribop TaunopazMmepa

Tunopasmep LEHTPANBHOrO KOHAMUHOHEPA, OMpereiseMblii pasMepamu (POHTANBHOTO —CeYeHHs T
NPOXo/ia BO3/yXa, BHIOMPAIOT MO PEKOMEHAYEMOMY 3HAYEHHIO CKOPOCTH BO3AyXa B 3TOM CEYCHHH.
PekoMEeHIYIOTCS CIEeNyIOLUe auana3oHsbl ckopocrd: oT 1,5 no 2,5 m/c, ot 2,5 no 3,5 m/c, o1 3,5 no 4,5
wm/c. 3Ha9eHWA CKOPOCTH YCTAHOBIIEHBI U3 CIEAYIOIUX COO0PaKEHHIH:

1) orpaHnYeHns MO NOTEPSIM AaB/IeHHs B OI0KaX HEeHTPAIbHBIX KOHAMIMOHEPOB, 0COOEHHO MPH HATUIHH
Hompmroro konuyectsa 61okoB (10 2,5 M/c);

2) HeNOMyCTHMOCTh YHOCA Kamesb, 00pa3yrioluxcss TPH KOHJEHCALMK BOJSHBIX TIAPOB W3 BO3JyXa B
Iporiecce OXNAKAEHUS B MIOBEPXHOCTHBIX BO3JYXOOXNAMUTENAX, a Takke U3 Kamep opowenus (mo 3
m/c);

3) obecnedeHne BBICOKOH HHTEHCHBHOCTH TeruiooOMeHa B BosayXoHarpesarelsx (mo 4,5 m/c) B
ycraHOBKax Oe3 BO3ayxXooxNnaguTenell W YBIaXXHHATENeH | IMPH OrpaHAIeHHs X Ha rabaphTel YCTaHOBKH,
4) noMyCTUMBIM YPOBHEM IIyMa.

i seibopa HEOOXOAMMOr0O THIIOPa3Mepa UEHTPANBHOr0 KOHAWIHOHEPA B Karamorax (Gupm-
npon3BoauTenei npuBoauTcs rpaduk. MoKHO BbIOMpaTh LIEHTPaNbHbIi KOHAHLMOHEP, OPHEHTHPYSICH
Ha 3HAYeHHe Pacxojia IPUTOYHOro Bo3AyXa. Hampumep, meHTpanbHBIA KOHIMLIMOHED, MPOM3BOIUMBIN
bupmoii «Bezay, obo3nasaercst kak KITKII-5; mudpa 5 o3Haqdaer HOMHHANLHYIO NPOW3BOUTENLHOCTE
KOHIHUIUOHEPA B THIC. M /9ac, KOTOPOil COOTBETCTBYET CKOPOCTH BO3/yXa BO (DPOHTATLHOM CEUEHWH
okoJo 2,65 m/c.

BoznyxoHarpeBaTeny U BO3IyXOOXTAJUTENH

C uemsro oOecnedeHust TpeOyeMoil LPOM3BOJMTENBHOCTH BO BCEM JHAllA30HE YCIOBHIA
SKCINIyATALMHU BO3MYyXOHATpeBaTels MW BO3JyXOOXTaJureNsi BHIOOpP €ro JOMKEH IPOW3BOJIUTLCS LIS
pexuma, TpeOyrouero MakCHMalbHOH NMOBePXHOCTH TeiuiooOmena. [l BO3yXOHArpeRaTens nepsoro
MOJIOrPeBa B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHH MAaKCHMAbHAs MOBEPXHOCTh HArpeBa JIOJDKHA
OMpenenaTbes AN MBYX pexkumos  paborbl. Ilepsblil pexxum — pabora npu pacueTHO#H Temmeparype
HApPY’KHOTO BO3/lyXa B XOIOJIHBIH IEPHOA rojja ¢ MHHHMANLHOMN TENNOBOH HArpy3ko# B MOMEL[EHHUSX,
MOCJE/IHEe YCIOBHUE CIIeNlyeT YYUTBHIBATh IPH OTCYTCTBHH BTOPOro mojorpesa. Bropoil pexum — pabora
I[pH TEMIEPAType HAPYKHOTO BO3MyXa, COOTBETCTBYIOULIEH TO4YKe W3JIOMa OTOMHTENbHOro rpaduka
teroBoit  cetn  TOIl wWnm  KOTENBHOM, TpPU 23TOM  BIArOCOfiep:KaHHE HApyXKHOTO  BO37yXa,
COOTBETCTBYIOLIEE TOUKE H3IOMA, I0MYCKAETCA NMPUHAMATE paeHbIM 1 - 1,5 r/kr.

JUnsi BO3myxoHarpeBaTeleil BTOPOTO MOAOTPEBa, KOT/a HadallbHAst M KOHEYHAs TeMIlepaTypa BOJbI
MOCTOSIAHBI, MAaKCHMaJbHash [OBEPXHOCTE Harpea TpeOyeTca TIPH MHHHMANBHON TeMmmeparype
TEILUIOHOCUTENsL B LojiatomeM TpyOonpoBojie, KOTOpasi COOTBETCTBYET TOYKE M3]I0Ma TeMIepaTypHOro
rpaduka, ¥ HEMOJIHBIX TEIUTOBBIX Harpy3kax B romemenun, [Ipu 3ToM Harpyska Ha BO3/lyXOHarpeBaTenb
BTOPOIr0 LIOAOTPEBa MOYTH HE 3aBUCUT OT M3MeHEeHUs TeMIIepaTypbl HapyKHOIo BO3ayxa, nosromy B BH
BTOPOTO TIOJIOTPEBA CIEAYET O/aBaTh TEIUIOHOCHTENL MNOCTOSHHONM TeMiepatypsl, o0sraro 70°C,
TeMIlepaTypa 00paTHOH BOAbI MoxkeT ObITh nprtsTa 40 °C.
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Pacuder MOBePXHOCTH TErIOOOMeHa BO3IyXOOXIAAHTENS MPOBOIIT HA MAKCHMAILHO BO3MOXKHYHO
(100%) x0monONpPOH3BOHTENBHOCT.

IToBepxHOCTHBIE BO3MyXOHATPEBATENM W BO3/YXOOXJNAJUTENH IeHTPAaNbHBIX KOHJAWLIHOHEPOB -
BOJOBO3AYyLIHbIE TEIIOOOMEHHUKHA - U3rOTABJIHBAKOT ¢ PA3NUTHBIM YHCIOM XOJOB 110 TENJIOHOCUTEITIO,
LIaroM IUIACTHH OpeOpeHus U KOJMHYECTBOM PsiZIOB TPYOOK MO X0y Bo3Ayxa. B kawecTse mpumepa Aus
pacdera BhIOpPaHbI TEIUIOOOMEHHHMKH TeHTpanbHbIX kouaumpoHepoB KIIKII, mpomseopmmble ¢upmoii
«Besay.

Bopsiaele Bo3yxoHarpesaTend neHTpanbHeX kouauuuonepos KIIKIT BHB 243.1 n3rotapnusaroT
C ONHUM, ABYMs, TpeMs W 4YeTBIPbMSI psilaMH TPyOOK IO XOAy BO3/yXa, C PacCTOSHHWEM MexX/y
mractuHaMu (marom) ot 1,8 mo 4,2 MM, Bomsasble Bosayxooxnagureny BOB 243.1 — ¢ uucnom panor
Tpybox ot 1 mo 16, ¢ marom muactid ot 2,5 no 4,2 MM. XapakTepucTHKa TeInoOOMEHHHKA yKa3aHa B
ero oboznadeHun: BHB 142 1-xxx-aaa-c-d-ff-e.

XXX — AJIMHA opeOpenbix Tpybok, cMm;

aaa — BbICOTa TPYOHOI! peIIeTKH, cM;

¢ — YHCIIO PAaoB TPyOOK MO XOAy BO3AYXA;
d — mar opebpenus, Mm;

ff — aucno xonoB Mo BofIE,

€ — HCMOJIHeHNe (TIPaBOe HIIM JICBOE).

B mpunoxennn 1 B Tabmame 1 NpUBEJIeHBl  JIaHHble, HeoOXOMMUMbIE U pacdera
TemI000MEeHHNKOB BO3J/lyXOHArpeBaTeneil u Bosayxooxmaagutened xoxnauuuoHepos KIIKIT. B rabmune
IOk TeMI000MeHa COOTBETCTBYET TETUIOOOMEHHHKAM ¢ OJIHHM pAnoM TPyO IO Xony Bo3ayxa, Julst
TEMI006MEHHHUKOB ¢ GOMBIIMM KONMUYeCTBOM TPyD A7A onpeneNeHns IOMANM TeriooOMena cresyer
YMHOKHTb 3Ha9€HUE U3 TaONNIIbl Ha KOJHYECTBO PAAOB TPYO 1O X0ay BO3AyXa.

Pacuem eo3dyxonazpesamens
HMcxonnbie fanHble AJ1s pactiera BO3lyXOHarpepares: HavYalbHEIE M KOHETHRIE [JAPAMETPHI BO3YXa
t., t, °C, pacxon Bozgyxa G, Kr/dac, Ha4albHas U KOHe4Has TeMIlepaTypa TeIUIOHOCHTeNs 1, 17, °C.

Tpeﬁyercsr OMpPEnEenuTL. HEO ox0 JHMYH TIITouanb MOBEPXHOCTH TerooOMeHa Bo 3AYXOoHarpesarensa, €ro
A3pOJAHHAMHYECKOE H THAPpABIIMYECKOE COIPOTHBIIEHHE.

Heobxomumast nmomane obecmedusaercss MoAOOpPOM HYHCIa PssioB TPyD TernmooOMeHHWKa IIpH
BBIODAHHOM  3HAYEHUH PACCTOSHHUS MeKAy [nacTuHamu. PaccrosHme MexJly TiacTHHAMM
BO3QyXOHarpesaTens Moxer ObiTh paBabiM 1,8; 2.5; 4 Mm. OOBIYHO NPHHUMAIOT WIAT 2,5 MM.

1. Beibupator THHOPa3Mep EHTPANLHOTO KOHAMLHOHEPA W ONpPENleNsioT IIomans (PpoHTAILHOTO
cederns Fy (mpunoxenwe 1) . OmnpenenstoT MaccoByIO CKOPOCTh BO3JyXa BO (DpPOHTAIBLHOM

2

CeIeHNH KOHUITHOHEPa, Kr/c M

G
vo=——t . (11
¥~ 3600-F, W

2. PaccunTEIBAIOT KOJIMYECTBO TEILTOTHI A HATPeBaHUA BO3Ayxa, Br:

0 =0,278¢,G,(t. —1,). (72

3. OmnpenensiioT pacXo;1 TETIOHOCUTETIS, KIY/4;

3.60
G = :
L e lrl —t, ' (7-3)

4. 3anaBasch CKOPOCTHIO JBIDKEHMS TeryoHocuTens B Tpydkax ot 1,2 no 1,5 m/c, ompenenstor
9HCJIO XOMOB U IUION[A/b AKHBOTO ce4eHMs I npoxona ol IlpensapurensHo Taioke cieayer
3a0aThC TUCIOM PSAOB TPYOOK MO XONY IBHIKEHUs BO3/lyXa P (He MEHEE JIBYX).

Obwiee konu4ecTBO TPYOOK:
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H
e phm, (1.4)

rae H,,— BeicoTa TPyOHOH pewneTkn (Mpuiioxenue 1), M,
h — wrar Tpy6 no Bercore, M, amt KIIKIT A = 0,05 .

Yucio Xoa0B:
N
fi=—,(1.5)
m
rae m — “4uciao TpyOok, MOAKIITAEMBIX K TIOIAI0IIEMY KOMTEKTOPY, ONpeenieMoe

OPHEHTHPOBOTHO IO PEKOMEHAYEMOMY 3HAYEHHIO CKOPOCTH ABMIKEHNA BOBI B prﬁlcax
w=1,5+2,0wm/c:

[z,
m= (7.6)
3600- o, - f, - W
Yucao Xo 0B MoKeT ObITh paBHBEIM 2, 4, 6, 8, 12, 16.

[MpurnMaroT GnMxkaliniee 3Ha4eHAE 9UCIA XO0I0B, ONPENeAIOT KOMUIECTBO NOAKIIOYEHHIT K KOMIEKTOPY
U YTOUHAIOT CKOPOCTh ABIDKEHHT BOABI B TPyOKax, M/c:

GW
W= — . (7.7)
3600-p, - f,-m

rfe f,- TI0ma/b JKHBOTO CEedeHns MeIHOM TpyOkH, M>; TIpH BHYTPEHHeM sHamerpe Tpy6ku 11,8 MM
(KILIKIT) cocrasanser 0,0001108 »?,
5. Ouwnpenenstor ko3dduument rtennonepenaqdu, K, Bt/ - °C; ans BO3J/lyXOHArpesarenei
uenTpansHoro kouaumuorepa KIKIT dupmer «Bezan — o bopmyne:
k=A-(vp)" -w™* (7.8)
6. AspoamHaMuteckoe CONPOTHBIEHHE Bo3ayxoHarperatens, [1a, onpenenstor mo dhopmyne:
AP, =B(vp)",(7.9)

7. TuapaBnHdYeckoe COMPOTHBIEHHE BO3lyXxoHarpesarens, klla, onpepenstor no dopmyiie:

AP, =1968] w"”, (7.10)

Xofga

e lyona — PUBENEHHAS JIMHA XOJa BOABL B TPYOKax; ompeaernsieTcst Kak MPON3Belenne 9icia XO/10B Ha
AmHY TpyOoK (Mprnoxkenne 1).

3Hauenns aMnupudeckux koapdunuentor A, b, m onpenemnsior no Tabdbnune 1.
Omnupudeckre kKodpdrumenTe! s paciera Bo3lyXoHarpepaTenei
Tabmuua .1

O6o3HaueHme Komaectso psanos Tpybok 1o xoay Boszayxa
okasaress 1 I 2 | 3 ! 4
ITar nyacTHH, MM
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i 1,8 1.8 1.8 -
l 25| 4 1,8 9.5
i A 20,94(21,68(23,11| 20,94 | 21,68 20,94 20,94
j B 2,104[1,5741,034] 4,093 | 3,035 6,044 7,962
i - ——
| & m 164 [ 1,74 [ 1,81 ] 1,65 1,72 1,66 1,59
8. Tpebyemas mmouaab NOBEPXHOCTH TEIIO0OMeEHA:

w 2 (7.11)

kAt,,

BpiOuparoT 4HCIO psjioB TPYOOK BO3AYXOHArpPEBATENs W COOTBETCTBYIOL(YE (DaKTHYECKYH MIOM{aib
noBepxHOCTH TermnooOMera. OnpenensioT 3amac MOBEPXHOCTH TernoodMeHa B %o.

Pacuem nosepxnocmmnozo 6030yxooxaaoumens

Hcxonnble naHHBlE IS pacdera BO3YXOOXIAJMTENs: HayaldbHble M KOHEYHBIE MapaMeTphl
BO3/lyXa TEMIEPATYPA foy, Loy, "C, W SHTAIBIHS Igy, lse KJDK/KT, pacxon Bo3iyxa Gy, Kr/Hac.

Tpebyetcst onpenenuTs. HeOOXOAMMYIO TIIOI[A/(b TOBEPXHOCTH TEMIO0OMEHA BO3IYXOOXIAUTENs, ero
a3pOIHHAMAYECKOE W IHJIPABINYeCcKOe COMPOTHRIIEHHE.

B 0CHOBY METOAMKH pacdeTa BO3NyXOOXJIaaUTes sl LIOJIOKEHO IPECTABIEHHe 00 YCIOBHOM MpOLECCe
«CYXOTO» OXNaXKAEHUs, KOTOPBIM 3aMEHSIOT PacueTHbId peanbHbIH MPOIece «KMOKPOTO» OXJaxkeHHs
IPH paBEHCTBE ABHOI'O KOIMUYIECTBA TEIJIOTHI IPH YCIOBHO «CYXOM» OXJTAMKIEHHH U [MOJIHOTO KOJIMYEeCTBAa
TErJIOTHI TP «MOKpOM». [t MOCTPOEHUsT YCIOBHOTO «CYyXOro» TMporecca 4Yepes TOYKH Ha4aJbHOro (
1.C) u koHeunoro (1.0) cocrosHMs BO3AyXa HOpOLIECCA «MOKPOTO» OXJIAKACHHS [NPOBOIAT NHMHUU
MIOCTOSTHHOM 3HTANbIUK i, = const, 1, =const( puc. 7.1). Uepes TOUKY HpElENbHOrO COCTOSHMA Ha

5
JIMHWR @ =const TPH TeMMeparype MOBEPXHOCTH MPOBOJAT IMHHIO TOCTOSHHOTO BIIOTOCOJEPKAHMUS
d=const . 3Hauenus remuepatyp (f, U f;,’) B TOUKaX IepecedeHus YHTAINBINA ¢ nnaned de=const 2 u 1
SIBIAFOTCS PACYETHBIME, a4 CaMa JHHUS 2-1 XapakTepU3VIOT YCIOBHEIN MPOECC «CYXOroy OXJIAKICHHS.
ITpu 3TOM BBEINOJIHSAETCS YpaBHEHHE TENIOBOTO OanaHca:

G, (i ~1a)=c, Gln? ~1.")=C. Gl ~1,,) (1.12)
rne G, — pacxof XONOAHOI BOABI, KI/4ac,

“ 0
t ..t . — KOHEIHas H Ha9allbHasA TeMIepaTypa XOM0AHOM BOABI, C.

WE ? " wH

ITocnenoparembHOCTE pacyera:
1. 3HadeHuwe TeMIEpATYPbl XOJOAHOM BOJABI HA BXOAE B  I[OBEPXHOCTHBIHA

BO3/IyXOOXTAAUTENb [IPHHUMAIOT [10 COOTHOMIEHUIO 3.2,
2. Pacxos XOJOIHOI BOJIE! OMPEAENSIOT 110 YPaBHEHUIO TEMNoBOro OamaHca H3 yCIoBUs,
4TO [epenaj TeMIlepaTyp XOJIOAHOM BO/b! B TEIUIO0OMEHHUKE HE MOJKeT ObITh BbIlIE

L o

386, ~1,)

Celun —tun)

3. Omnpepemsitor, aHANOTWYHO IIOBEPXHOCTHBIM BO3JyXOHATPEBATENsM, MAaCCOBYIO
CKOPOCTb [BHKEHHA BO3AyXa BO (DPOHTANBHOM CEYEHHWH,  9YWCIO XOJZOB TI0
PEKOMEHIYEMOMY 3HAYEHWIO CKOPOCTH JBMKEHNUS BOJb! B TpyOkax ot 1,0 no 1,5 m/c
(3amaBasick IUCIOM PsI0B TPYOOK MO XOAy BO3AYXa, A1 BO3AYXOOXIAAUTEII OT 4 /10
8), YTOYHEHHYIO C Y9eTOM IPWHSITOTO 9HCIA XOJ0B CKOPOCTb JIBHIKEHWS BOJIbI,
k03(duruent Teruonepenadn no Gopmyne 7.8 nus rermonepenadn 6e3 MaccoobMeHa
NP YCIOBHOM TIPOLIECCE «CYXOTO» OXNAXKAEHHS KAk I MOBEPXHOCTHOIO
BO3IyXOHATPEBATENS.

4. OmnpenenarOT OTHOCHTENBHEIN BOASHON SKBUBANCHT N0 hopmyie:

(7.13)

WK
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W = 0,6,

(7.14)

LA
1 xoapduument 3hGeKTHBHOCTH TEMIOOOMEHHUKA BO3AYXOOXNIAAUTENs [PH YCIOBHO
«CYXOM) OXJTAXKCHHUH:

P _¢P
; aztp —*f_—(‘?ls)

5. Ilo rpaduky Ha puc.7.2 npH 3HAYEHWH OTHOCHTENBHOrO BOJISHOrO 3KBWBANCHTA H
koapummenta 3PPEKTUBHOCTH ONPENENAOT YHUCIIO EUHUL TePeHoca TeruloThl
NTU , v TpefyeMyIo iowaas, MOBEPXHOCTH TEMI00OMEHa:

_ NTU c,G,

! 3,6k
6. VTOUHSAIOT YWCNO pAmOB TPyOOK [0 XOAy BO3Ayxa W moBTopstorT pacder. llpu
HEOOXOUMOCTH PEmaloT IPSIMYI0 3aj1ady II0BEPOIHOIO pacdera TENTOOOMEeHHHKA
BO3/IyXOOXJIQ/IUTENIs AHAIIOTHYHO PAacHeTy TeIUI00OMEeHHIKA BO3yXOHarpeBaTens mpu
[pOBEpPKE 3aMep3aHus, onpenenss mpu  (akTH4eCKOH [IOWAAH TOBEPXHOCTH

TerooOMeHa pPacxoy XOMOMHOH BOALI M €€ TEMIEpPaTypy Ha BHIXOfle M3
BO3AyXOOXNMamuTens [1].

(7.16)

Kamepa oporueHus

Kamepa opormennst MoxeT ObITh HCIONB30BAHA JUIA peanu3aluu anuabaTHbIX K TIOJTHTPOITHBIX
nporieccoB 00paboTkM BO3AYXa.
Ipamas 3adaua pacuema Kamepsi Opouients Npu ROIUMPONHOM npoyecce odpabomiu 6030yxa
Hcxonpble MaHHEIE SIS pacdera ONpPefe/BIIoT Ha OCHOBE TOCTPOeHHs mpoueccoB obpaborku
BO3MVXA B TEIUIbIA IEPHOA rofia Ha 1- d amarpamMme BIAXKHOTO BO3JyXa (MONUTPOMHOE OXNAKICHHE U
OCyLIEHHE):

1. TMapaMeTpel HAYaNbHOTO H KOHEYHOTO COCTOSIHMS BO3JyXa TEMOEPATYPA [l lox, C, W
IHTAIBIIUS igy, Loy, KJDK/KT.
2 Pacxon Bo3/iyxa qepe3 kaMepy opoureHusa Gy , Kr/4ac.
[Ipu pacuere kameph! opomeHus Tpefyercs ONpefleNHTh: pacXoi opowaromeil Boawl G, Kr/4ac,
KOHETHYI) W HAYANIbHYK) TeMIepaTypy XONOJHOW BOmbl f, ¢ .., °C, HeoOx0omMMOe MaBNeHNe BOJIbL

nepen hopeyrxamu Py , Ila, morepn nanenus no gosayxy AP

oK ?

IIa, u no Bone AP, , Ila.

[TocnenoBarenbHOCTH pacyera:

1. Ha 1 - d muarpaMme 4epe3 TOYKH HAYATBHOTO W KOHEYHOTO COCTOSHHA BO3MYXa MPOBOMAT MPAMYIO U
HA ee MepecedeHyn ¢ KpuBoil Hacklmenns @ = 100% onpenensioT napamMeTpbl MPENeTbHOT0 COCTOSHHS
BOSRYXA 1,51 0> gy (PHC. 7.3).

2. Boramcnsitor koadpunuent annabarnoif s dexrapHOCTH:

BN

i, —1,
E, =I—_~—"~ (7.18)

6H snp

3. Haxopar ko3 dunuent oporieHns

- (In(1- £,)+0,15)
A,vwﬁ

b=l 1% ] (7.19)
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i koo dunmenT srTanEMitHOM 3¢ dhexTHBHOCTH TIO hopMye:

B l—eXP[¢:;1(1— E,)] (7.20)
rae ¢=(1+ 0123 )1+ 0,39(-In(1- E )™ }, (7.21)

unu §10 rpadguky Ha puc.7 4.
Uy, — CKOPOCTB BO3/TyXa BO (PPOHTANLHOM CeYeHUH KaMepbl OPOLIEHHS!, M/C;

A, @, B — xo3pdunueHTsl anmpokcHMarKH, NPHHAMAEMble B 3aBHCHMOCTH OT THMA KaMepbl
OPOLIEHNUS sl TIOJIUTPOIHBIX PEXKUMOB, €€ UCIIONHEHNS W IIPOM3BOUTENBHOCTH 10 Tabl. 2.

KosdduuueHTe! anmpokcuMamiu 1uist IBYXPSaHEIX KaMep OpommeHns, paboTarouiux B MOMMTPOITHOM

pexume
Tabn.2.

Tun KaMepsl | A; 177 yii
OpOIIEHNA
KOIT 25-40 u KOII | 1,01 2,0516 0,2166
63-100
KOIT 10-20 u KOIT - | 1,1657 2,065 0,2032
50

4. BOMHUCIAIOT OTHOCHTENBHBIH NIepenas TeMIeparypsl skuaxkocty 6 1o Gopmyne

11
O=h X W 5
Cm#(E E)( )

rme b=033 wxrK/xIx;
Coc — TETIOEMKOCTB XuakocTH, KD/ kK.
5. OnpenensitoT HATANBHYIO TEMIEPATYPY BOMBL

=g HaTl)  oq (723
7

Hawanenas TeMmeparypa BOABl He JOMKHA OBITH HIDKE TEMIEPATypbl XOMOAHON BOABI OT MCTOYHHKA

0
X05104a, HO He HIKe + 5 °C,
Kone4nast TemriepaTypa BOJIBI:

ey (qu _'l'»mq) !OC‘ (?24)

WK WH
N

6. OnpenenstoT pacxoy OpoIIaoIeil BOJIbL:

G, = uG, ,xr/41, (7.25)

ar ?

W PACX0J] BO/IBI HA OJTHY (DOPCYHKY:

GQJ
gy = e kr/4, (7.26)
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rje # - KOMH4ecTBO (POPCYHOK B OPOCHTENHHON CHCTEME KaMephl opomeHus. Pacxox Bozabl Ha OfHY
hopcynky He momken OwiTh MeHee g, A14 ycroiiumsoii paGoter ¢opcyHok. DTta mposepka

HeoOXoauMa AJ1s1 YIIpaBiIsieMbIX IPOLECCOB.

7. Heobxogmmoe maeineHue BOObl mepea GOpPCYHKaMHu M NMOTePH AABIEHMA IO Boxe B (opCyHKax,

KOJNMEKTOpaX H CTOsikaX Kamepbl opomenus Ap = f(G,) onpenemsiror mno TabnuuaMm MM
; rpapHKaM KaTaaorOB COOTBETCTBYIOIIHMX NPOH3BOAUTENEH KaMephl OpOMeHHs.

Pacuem kamepui opowenus npu aduabamuom npoyecce obpabomku 6030yxa
DUPMBI-IPOU3BOAUTENH TMPHUBOAAT TEXHHYECKHE XapaKTePUCTHKH (OPCYHOUHBIX afHadaTHBIX

KaMep OpoIieHHs B BHAe TaOmui WiM HOMOrpamM /s HOMHHAJIBHOIO pacxoza Boszayxa. B cocras
OPOCHTEJIEHOHM CHCTeMBl KaMephl OpOIMEHHS BXOANT LMPKYNSITHOHHBI HACOC C TMOCTOSHHBIM YHCIOM
06opoTOB, pacxoxn XHMAKOCTH 4Yepe3 (POPCYHKH OCTAeTCs NPAKTHYECKH MOCTOSHHBIM, YTO HCKIOYaer
BO3MOKHOCTh TIDHMEHEHHs YIpaBisieMbIX mporeccoB. Hampumep, [l Kaxkzoro THIOpasMepa
dopeynounoit kamepsr KIIKIT mpm HOMHHANBHON NpOM3BOAWTENBHOCTH B Talnuue NMpUIOKEHW
MPUBOANTCA 3HAYEHHE pacxomga BoObl M faBJeHMA nepen (OpCyHKaMM, OPH KOTOPBIX AOCTHUIalOTCs
COOTBETCTBYIOIIME TPH 3HaYeHus kodpduumenTa aguadbarnoii s¢pdexrusnoctn 0,65; 0,85; 0,95,

Ecnin daxtnaeckas npoM3BOAMTETBHOCTD LEHTPATBHOTO KOHAHIMOHEPA OTIHIHA OT HOMHHANBHON, TO
CIEAYET YHUTHIBATH 3aBHCMMOCTh KO3bhdummuenra aguabatHoll 5QdexTHBHOCTH Taxke M OT pacxona
BO3/yXa:

E, =1-exp(-4,0%%), (7.27)

rae A> , o — xodbdunmenTsr annpokCcUManMH, TNpPUHMMaeMble B 3aBUCHMOCTH OT THIOpasMmepa
anuabaTHOI KaMepE! OPOIIEHHs IO TAHHBIM TIPOU3BOAHTETTSL.

ITpy yBenMdeHHM pacxoda BO3AyXa NPOMCXOAMT yMeHbiuenue xoddpdummenta 3hHEKTHBHOCTH.
ITpakriueckn, ecnn QaxkTuueckoe 3HAauYeHHe pacxozga Bosayxa Lg OTnmMYaercs OoT HOMHHANbLHOIO
3HadeHuA Lo, TPH COXpaHeHHH TOCTOSHHOrO pacxoga Bomel, TO  kod(pdunuenr agumabaTtHON
spdexTHBHOCTH OnpenenoT no rpaduKy Ha puc. 7.5 B 3aBHCHMOCTH OT oTHOMmeH#s Q'

0 = Ly .(7.28)
LHDM
Kpusast 1 cooTseTcTByeT pacxoAy M AaBMEHHIO BOBL, KOTOpbie 00ecreumBalOT INpH HOMMHAIBHOM
TIPOU3BOJUTENBHOCTH MO BO3ayxy 3Hauenue E,=0,95, kpusas 2 — E,=0,85, kpusas 3 — E,=0,65.

Hcxonuble naHHble Jns pacdera ONmpeaessioT 1o 1 - d auarpaMme Ha OCHOBE NOCTPOEHHS NPOLIECCOB
oOpaboTkH Bo3ayXa B XONOJHBIN Neproa roga (annabaTHoe yBNakHEHHe) U COCTOAT U3:

1. ITapaMeTpOB Ha4YanbHOTO M KOHEYHOIO COCTOSIHHMS BO3AYXA: TEMOEPATYPHI fon, low, C, H
SHTANBISA Igy, KJDK/KT.
2 Pacxon Bo3myxa uepes kamepy opoeHnst Gy , Kr/4ac.
Ilpn pacdere xamepbl OpomieHms TpeOyeTcs ONpenenHTh. pacxox opowmawroweid soxgsl Gy, kr/gac,
HeoOxoxuMoe faBieHue Bogw! nepen popeynkamu Py, Ila, motepn nasmenus no soszayxy AP, Ila, n

ox ?

no soxe AP, Ila.

IMopsinox pacyera agnabaTHON KaMepsl OPOMICHHS:

1. Ha i - d guarpaMme depe3 TOUKY HAYaIBHOIO COCTOSHHMS BO3AYXa MPOBOJST JIMHHIO NMOCTOSHHOM
SHTAJBIIMHA U HA €€ MepecedeHUN C KpUBOM HACHILeHHA ¢ = 100% onpenensioT 3Ha4Y€HUE TeMIepaTyphl
MOKPOIO TEPMOMETPA frm -

2. Boaucnsitor Tpedyembrit koapdrument agnabarHoii addexruBrOCTH N0 hopMmye:

{
E — e &K 730
« =7 7 (1:30)

& Mm
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3. Ilpn HCIONBE30BAHHH CTAHAAPTHOIO HACcOCa, MOCTAB/IAEMOro B KOMIlUlekTe ¢ (hOPCYHOYHOMH Kamepoil
OpoLleHns, TpUHUMAIOT Onmkaiiniee 3Ha4ueHne xoahdripenta agnabatHoi addexTnBnocTH No Tabnuiie
2 npunokenns 1 s nedTpansHoro kogunuonepa KLIKIL Onpenensiror pacxon opomaroumiei BOIbI
G. , kr/a, n HeoOxoammoe namneHue BoAwl nepen dopcyHkamu Pg, Ila. Ecim 3nadenne pacxo,ua
NIPUTOYHOTO BO3AYXA OTAHYAETCH OT HOMHHAILHOIO PACXOAA BOSAYXA, TO  ONPEACIIOT OTHOIEHHE o'
no dopmyne 7.28, n no rpaduky Ha puc. 7.5 yrodHeHHOe 3HaueHne kod(drmneHTa E.

4. Koppeicmpym’r nmocrpoenue Ha 1-d gmarpamme, omnpenenss TeMmeparypy BO3NyXa TOCie

OXNaKAeHNUs 1 VBJIAKHEHNA 1O hopMyIe:

t s = rsn _Ea'(fsn —fnim) (?31)

Biox coToBOro yBIaXKHEHHS

B KOHTAaKTHBIX ammaparax ¢ HacaaKo#, K KOTOPEIM OTHOCSTCA ONOKHM COTOBOTO YBINAKHEHMS,
koshdummenT agunadarHoii 3QGEeKTHBHOCTH 3aBHCHT He OT PACXOAa BOAbBL, a OT CKOPOCTH JIBHIKEHH
BO3yXa H TIOmAAM CMOYEHHON MOBEPXHOCTH HACAAKH, omnpegenseMoi ee rayOuHoil. Ilpu rnyOune
100 mm pocruraercs 3HadeHue xo3dbuumenta sdpdexruenocrn E,=0,65, npu rnybnre 200 mm
E.=0,85, npu rayoune 300 mm E,=0,95. [Tpu pacyere 6roka COTOBOTO yBIAXKHEHHA ONpeNeNdioT pacxoj
opomaromei Boasl Gy, Xr/4ac, pacxox caMBHOH Bogsl G, Kr/d9ac, HeoOXOnMMOM And MoaepKaHus
KOHLIEHTPALMA MUHEPAJOB | coyelf B Gake yBIaXKHUTENS HA DOMYCTHMOM ypOBHE, ¥ 00Ilee KOIHHeCTBO
BOZIBI, PABHOE CYMME HTHX ABYX 3HA4EHHII.

Hcxoarele nanHBle Ui pacdera ONpPENeNsAr0OT AHANOTHYHO, KaK M IpH pacyeTe Kamep OpOIUeHHS.
IMopsimox pacuera ONOKa COTOBOTO YBNAKHEHUS:

1. Ha i - d mmarpamme €epe3 TOYKY HAYaJbpHOTO COCTOSHHMA BO3JyXa MPOBOMAAT JMHHMIO NOCTOSHHON
SHTANILITNN W Ha e€ TiepecedeHnH ¢ KPUBOW HachImeHns ¢ = /00% onpenensaioT 3HaUeHHe TeMIEPaTyphbl
MOKPOTO TEPMOMETPA Ly -

2. Berumcior Tpedbyembrii koapduunent aguabaruoii s3dpdexrusnoctn no popmymne 7.30.

3. BoiOuparor THN Kaccerhl yBnakuurens (rinyOMHY Hacagkm), ompenersiioT (akTHueckoe 3HAYCHHE
koaddunmnenta agnabaTHoit 3hPEKTHBHOCTH M TOTEPH JAABACHHS 1O BO3AYXY NpHu QakTHdeckoM ero
pacxope. Pacxoj opomatonieit Boasl G, , Kr/4, onpegensior no tabmiie 3 npuiokeHns 1.

4 Koppexktupyror noctpoenne Ha I-d quarpamme, onpezenss TeMneparypy Bo3yXa NMOCHe OXJIaKIeHHsS 1
yBnaxaenus no Gopmyne 7.31.

6. OnpenpersiioT pacxox caIABHOM Bogel G, Kr/4,!

o (1.32)

rae f; — xoaddunrenT cnusa, onpeaenseMsiii B 3aBHCHMOCTH OT Ka4ecTBa BOJIbL:

wa ?

2+ - -

cozmepkaAns woHOB Kambums Ca™ | Guxapbonara HCO;™ wu pH mopasaemoili Bogbl mo auarpamme
KauecTBa BOABL, B KypCcOBOW pabore pomyckaercs TpMHMMaTh 3HadYeHwe f, paBabM 03,
COOTBETCTBYIOIIIEE BOAE CPEIHEH JKECTKOCTH.

7. OnpegensirtoT cyMMapHBIi pacxos Boas! G, Kr/4ac:
G=G, +G,,.(733)

BerTHnsipioHHBI arperart

IMonGop BeHTHISIMOHHOTO AarperaTa IEHTPABHONO KOHJMIIMOHEPA OCYIIECTBISIOT MO pPacxony
BO3JlyXa M MOJHOMY JABJIEHHIO, PABHOMY CyMMe a’pOAMHAMMYECKUX CONPOTMBIEHUIl OT/ENbHBIX ero
ONOKOB, BEHTIISIUMOHHONW CeTH, TIOATOpa, C HCMONb30BaHHEM  XapaKTepHCTHK BEHTHIATOPOB,
NPHBENEHHBIX B KaTanorax  ¢upm-npomssoautenell.  AspogmHamMH4eckoe  COTIPOTHBICHHE
BEHTHIALIHOHHOM CETH OMPeeNsioT B Pe3yIbTaTe a3poMHAMHUHECKOr0 PacieTa BO3AYXOBOJOB CHCTEMBI
KOHIUIIMOHUPOBAHNUS BO37yXa. PerMpkymsaIHOHHbIe BO3YXOBOABI MOAOHMPAIOT TAKUM OOpazoM, 4ToOkI
TOTepH NaBNEHHs B HUX OBUIM PAaBHBI MOTEPSIM JABNEHWA NO HAMNPABIIEHUIO OCHOBHOTO ITOTOKA OT

32



BO3yX03a00pHOr0 YCTPOMCTBA O CMeCHTeNbHOM Kamepbl. Ecim He yjmaercs obecrnednTh paBEHCTBO
TOTeph AaBNeHHs, To Tpebyercsa mogoOpaTh H YCTAHOBUTD PELHPKYIALMOHHbIA BEHTHIIATOP.

AdpoInHaAMHYECKOE  CONpOTHBNeHHe (DYHKIMOHANBHLIX OJOKOB  LIEHTPANbHOIO  KOHAMIHOHEpA
OMpeNensoT MpH HMX pacdere WIM OPHEHTHPOBOYHO MO TabnmWuam COOTBETCTBYHILETO Karajora.
CpenHuie 3Ha“eHHs a’3pOAMHAMHYECKOr0 compoTuBienus Onokos xonmumuonepa KIIKIT 1,6-100
MPUBENCHB! B MPUIOKEHHH 2 tabn.1. CompoTHBIeHHe BO3OyXOHArpeBaTellss W BO3AYXOOX/IAAHTENs
OIpeseNAT NP pacyeTe.

AspoauHaMutieckoe CONpPOTHBIEHHE OpOMAaeMbiX crnoes Hacagkn riybouHoit 200 u 300 mm Gmoka
COTOBOrC YBJIAXKHHUTENsS BO3PACTaeT COOTBETCTBEHHO ¢ MOBbIMIAOMMMH Kod(duumentamu 1,35 u 1,8

Cnenyer MpHHAMATH B pacyeT cpeaHee 3HAYeHHE KOHEYHOrO COMPOTHUBICHHS 3albUleHHOro (uiusrpa
150 Ila.

IMIpn BeIbOpe THIIA BEHTHNATOpPa ClleAyeT OTAABaTh MNPEANOYTEHHE BEHTHIATOpaM C
NONATKAMH, 3arHYTHIMH Ha3aja, uMeomumu Oonee BHICOKHE 3HajeHWs Kod(Qduimenra more3Horo
neiicTBus. BEHTHIATOPHI ¢ TOMATKAMHM, 3aCHYTBIMH BIepel, CleayeT NPUMEHATb NpH HeoOXOAHMOCTH
co3padus OONBIIMX AaBJEHHHM NPHM TOM e 4Hcie 00OpOTOB 1O CPaBHEHMIO C JIONMATKaMM, 3arHyTHIMA
Ha3a/;, WM TOTO )K€ JABJEeHUsi NPH MeHbIleM wucie obopoToB anekrpoasuratent. OHu nMeroT Honee
HU3KMIT K03 dHIMeHT noesHoro neicTeis U Oosee BHICOKMI ypOBEHD MyMa, HO MEHBIIHE radapHThl K
BEC.

8. TEILIO- U XOJIOJOCHABXKEHHE LEHTPAJIbBHOI'O KOHJHIIMOHEPA.
PACYUET H ITOABOP XOJIOAW/IbHOI'O OBOPYIOBAHHMA, BAKOB, HACOCOB

Tennocuabxenne

B kypcoBOM mpoekTe CTYAEHT A0JUKEH BBIOPATH M TIPEACTABHTH HA YepTeke CXeMbl TeTOCHAOKeH s
BO3yXOHArpeBaTelNeil epBoro 1 BTOPOTO TIOIOrPeBa.

TennocuaGkeHne BO3OyXOHArpeBateneil MepPBOro MOAOIPEBa OCYLIECTBISETCS M3 TEMJIOBOH CETH
qepe3 TEILIOBOM y3en BBOJA €€ B 3JaHHEe WIM OT HHAMBHAYaJdbHOro TeroreHepatopa. Cnenyer
NpeayCMOTPETE B CXeMe TerIoCHaOKeHHsT BO3MOJKHOCTE PEryIHpOBaHWS TEeMIEpaTyphl BO3MyXa H
3aIATY OT 3aMep3aHws BOABl B TPyOKax TermmooOMeHHHKa. BosjgyXoHarpesaTenu BTOPOro Mojorpesa
noTpeOIAT TOpsA4yK) BOAY TMOCTOAHHOHW TemIlepaTyphl, I0JaBaeMyrd TO Trpaduky Tropsiero
BoaocHabxkernms. Cxema tennmocHabxennsa BH mosker OpiTe He3aBHCHMOI MpH HaTMIHH BOAOBOAAHOIO
TeImo0OMeHHHKA HIH CO CMECHTEeNBbHBIM HacocoM. BoO3MOJKHBIE CXeMBI TemnnocHaOKeHHs
BO3YXOHArpeBaTe el MEPBOro U BTOPOro MoAorpesa npuBenewsl B [ 1, rinasa 10].

XonogocHabixeHue

B KypcoBOM mpoekTe MPOeKTUPYIOT OJHY CHCTEMY KOHIMIIMOHHMPOBAHMS BO3AYXa, OOCHYKHBaeMyIO
OJTHOM WM JIBYMSI BOJOOXITAKAAFONIMI XOIOMUITBHBIMEI MariHaMu. CxeMy XolxomocHabxeHus
CTYAEHT BHIOMpAET C TIOMOIIBIO PYKOBOAWTENA, PYKOBOACTBYACH JUTEPATypoOil {2, 4] B 3aBUCHMOCTH OT
BEIOpAHHOrO ammapaTa OXJaXJEHHS M OCyIIeHHs BO3/yxa M crnocoba OXMaKneHus KOHIeHcaTopa
XONONMIbHON MAailWHB], W TPEACTABIAET ee Ha uYepTeke. B KadecTBe XONOAWIBHOIO areHra IpH
X0noA0cHAOKEHHH CHCTeM KOHAMIMOHHPOBAHMS BO3AyXa JKHABIX H  OOINEecCTBEHHBIX 37aHUi
HCTIONB3YIOT XIAJIOHBI, B KYPCOBOM MPOEKTE MOXKHO MpUMeHnT: XnamoH - 22 (R 22). Onpenensromum
s paboThl APOKOMIIPECCHOHHON XONOAUIBHON MAIIHHbI ABNETCA TEMIEPATYPHBIN PEXHM  PabOoThI,
KOTOpBI TpH pacdeTe W ee noabope HasHa4aeTcs B 3aBHCHMOCTH OT 3HA4YeHHH TeMmIeparyphl
OXJIAKJAeMOi cpefbl B ucnapurene (B KYPCOBOM TPOeKTe- XOJIOJHAA BOMA) M OXNaxiaromed cpejist B
KOHIeHcaTope (Hapy KHBIH BO3AYX HJIH BOJA).

33



Temnepamypuwiii pedcum padomet XONOOUTHOW MAUIUHBT
Temneparypy ucnaperms, °C, ons BOAOOXNAXJAOmEH XONOANIBHOM MalIHHBL ONPENENAOT M3
COOTHOLIEHHS:

ru = tcp:«: - (5 3-8) 5( 8‘1)

roe ¢ e CpenHsasA TeMmeparypa »kKHMAKOCTH Ha BXOAE U BRIXOOE M3 HCIIApUTENA!
o
."
f..+1
f‘:px — WH 2 Wi > (82)

Ecmui Teninora KOHAEHCAIIMA OTBOANTCS BOAOH, TO TeMIepaTypa koHgercauun , "C:
t, =1, +(5+8),(8.3)
rae t,,, - CPENHsis TEMIepaTypa BOAR Ha BXOZE M BHIXOAE M3 KOHACHCATOPA, Mepenaj TeMIepaTyp BOAbI
At, =8+10°C.
ITpn MCTIONB30BAaHWH BOJONPOBOAHON BOAbI I OXJAKASHH KOHIEHCATOpa NMPHHHMANT HAYAIbHYHO
Temmepatypy t « = 20°C, a mpm merombsopanun 060POTHOH BOARL, OXNMakaaeMOl B MOKPOI TpamnpHe,
Ha9anbHas TEMIEpaTypa BOAbl  OTPENCIACTCS:
tw = by T (3_' 4); GC: (84)
rae tyw - pacHeTHas TEMIMepaTypa HapyKHOTO BO3AyXa IO "MOKpOMY” TepMOMeTpy  Ajs

TENNnoro nepuoaa.
ITpu oxnax/ieHHNn KOHAGHCATOpPa BO3AYXOM TemriepaTypa koHaeHcanun, °C

te =1, +(8+15),(8.5)
nepernan TeMnepaTyp Bo3ayxa B koaencatope , °C:
At, =6+10°C.
HauaneHyio Temmeparypy BO3AyXa Ha BXOJ€ B KOHIEHCATOP NPM OXJaXKAEHHHM HApPYXKHbIM BO3IYXOM

NPUHUMAKOT PABHOM pacyeTHOH TeMrnepaType Hapy;KHOTO BO3AYXa s TEIIOr0 Nepruo/a, MPHHATOH NpU
npoekruposann CKB st cooTBeTCTBYIOLIErO reorpapu4eckoro myHkTa.

TemnepaTypy BCachIBaHKs apoB pabo4ero BeLecTBa B KOMIIPeccop onpenestor, °C:

t.=t, +(5+10). (8.6)

TleperpeB Ha BCachIBaHMM HEOOXOAUM At TOTO, 4T00BI 00ecnednTs Oe3omacHyio paboTy KOMIIpeccopa,
TAK KaK TOMaJaHHe >KMOKOCTH B IHJIMHAP TOPIIHEBOTO KOMIIPECCOpa MOMKET TIPHBECTH K
THAPABITHYECKOMY YAapY, AJA JPYTHX THIIOB KOMIIPECCOPOB MONAAaHNE JKHAKOCTH TOKE He)KeIaTe/IbHO.

Temnepa‘rypy MEPeOXNaXKACHHA KHUIKOro XnajoarceHra nepen perynipyomiM BEHTHIEM ONpenensoT
TpH BO3AYIIHOM OXNAKIACHHHA KOHAEHCATOPA.

ty =t, —(4+7),(8.7)
NpH BOAAHOM OXNaXACHHH KOPLE['EHCBTO]JHZ
t, =t —(2+3).(8.8)

[IpuBeseHHble TIepenajgbl TEMMEPATyYp SBISKOTCS OPUEHTHPOBOYHBIMM, OHH 3aBHCAT OT pabouero
BELLeCTBA, THIIA TeINOOOMEeHHIKOB MCHAPUTENs M KOHASHCATOpA.

[Toobop xonodunsnou Mautitbl

IMonbop XONMOAMIBHLIX MAIWH TMPOM3BOAMTCS OAHMM M3 TPeX MeTOAO0B. IyTeM Iepecuera
XO0JI0/I0MPOM3BOUTENEHOCTH ¢ pabotero pexkuma Ha crienudUKAHOHHEIHA, YKa3aHHBIA B KaTajiore, TIO
rpaHUeCKIM XapakTepHCTHKAM XOIOAMTbHBIX MAIIHH WK 1O Tadmuuam, no TeopeTHdeckoil o0beMHOMN
nopade Kommpeccopa. BTopoil cnoco® mnombopa u ompeleNeHHA TeKyUIMX 3Ha9YeHHH Tenmo- u
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XONOAOTIPOM3BOAUTENLHOCTH [0 Tabnuuam wunu  rpadukam  sisasercss Haubonee TPOCTHIM |
yrorpedurensibiM. OH Hauge Bcero TMPHUMEHseTCs A7 YHINePOB M KOMIIPECCOPHO- KOHAEHCATOPHBIX
Onokos. Tabnuupl Ans COOTBETCTBYIOLIMX YHIUIEPOB M KOMIIPECCOPHO-KOHAECHCATOPHBIX ONOKOB
OPUBOJATCS B KaTallorax GUPM Npou3BOAHTENEH].

Haubonee To4yHBIM siBIsieTcs TPETHI MeTOX, OCHOBaHHBIM Ha TEMIOBOM pacyeTe XOJIOAHIbHOIO
IMKJla arperaTa B paCHeTHOM pexkuMe. 3azatell TOHHOrO TEMUIOBOTO pacteTa XONOMHILHOH MAMIHHEL
ABNAEeTCA ompenenenne Tpebyemoll oObeMHON mopaud Kommpeccopa, ero mondop, orpeseneHue
TEIJIOBOM Harpy3KH Ha KOHAEHCATOP M UCIAPUTENb, NOA00D KOHAEHCATOpA U HCIApUTEs.

Yante Bcero B HHXKEHEPHOI MpaKTHKEe OTPAHHAHBAKOTCA NMOAOOPOM XOJOAWIBHONW MalIHHEL MO
Tabnuiam win rpadukaM, npegocTaBIseMbIM NpoH3BoAnuTeNeM obopyaoBanua. B xypcosom npoexre
clienyeT UCONb30BaTh BTOPOH M TpeTHil crnocobl

HCcXonHBIME JaHHBIMH Il pacyeTa sBISIOTCSH. KOJNMUYECTBO BblpabaTeiBaemoro xomoma Q. B,
omipenenseMoe Kak CyMma 3aTpaT Xonoma Ha oOpaboTKy BO3AyXa B LEHTPAJbHOM KOHAWIHOHEPE W
MoTeph XOJIOAa B U30IMPOBAaHHBIX TpyOomporomax (10% oT ocHOBHBIX 3aTpaT XOJ07a), TeMreparypa
XOIOAHOM BOJHI Ha BXOZE © BbIXOJe W3 CHCTEMbl XOMOAOCHAOMEHHAs TOBEPXHOCTHOIO
BO3/yXOOX/TaJATENs WM TIONHATPOIIHOW Kamepbl OpomeHHA twy M tw °C, cnocod oxnmaxmeHus
KOHIAEHCATOPa XONOAUNLHOM MAIIKMHBL W TEMIepaTypa oXnaskaarouteif cpeasr (BOabl KK BO3NYXA).

INopsimok pacyera XOIOAHIbHOM MAIIMHBL

1. CocTaBSIFOT pacyeTHYIO CXeMy TTapOKOMIIPECCHOHHOH XonoarabHoil Manuael, OOb4HO

HCMONB3yeTCs OAHOCTYNEHYATaA XJaJOHOBas X0NoAnIbHas MamuHa (puc.8.1 ). {/'
2. Beibuparot pacueTHslii TeMnepaTypHBIil pesxum paboThl YCTaHOBKH: 1,7, , R B

3. CTposT UMK W3MEHEHWsI COCTOSIHUS XJiajjoarenTa B quarpammve lg P-i s xmagona R 22 (pue. 8.2)
a) HaHOCST Ha quarpammy m3o0b6apsr Py u Py, cooTBeTcTBYIONIME ty H T AN XNAJ0AreHTa,
6) mpozoIIKAOT TMHMIO Py 10 nepece4enus ¢ H30TepMOH 7).
B) uepe3 T.1' mpoBosAT amnabary (JIMHHS MTOCTOSHHOW 3HTPOTIHM) A0 €e repecedeHa ¢ n300apoi
Pk -1.2

I) NPOBOAAT JHHHK TOCTOSHHOW SHTaNBNHU I, M Ha ee nepecedeHun ¢ mizobapamu Py n Px

MONy4aT TOYKH 3 u 4,
1) OTpeAenstoT JSHTANBIMIO XJAJ0HA BO BCEX TOUKAX LKA W yAeabHBIH 00beM MapoB XIamgoHa
ki 3
Uy, M/KI, B TO4YKe 1.
4. Onpenensior yAenbHBIE XapaKTEPUCTHKHA LIMKIIA;
yAeNbHAs XOJNOAOTPOH3BOAUTENBHOCTD, KIDi/KT:
9. =4~ L
yOENbHOE KOIMYECTBO TEIUIOTHI, OTBOAMMOE B KOHIeHcaTope, K K/kr:
QK = iZ = I;' )
yIeNbHas TeopeTH4YecKas paboTa cxkaTust B komrpeccope, kJDi/xr:
I =i, -i

m 2 Wi

5. OnpenensioT TpeOyeMbIii MacCOBBIN pacXox Xnagoarenrta M xr/c:

M_= . (8.9)
q,

3
6. Tpebyemast 0OBbeMHasi IPOU3BOAUTENBHOCTD KOMITpeccopa YV M/c:

y b (8.10)
=—L.@

K
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rne A - xoadphHIMEeNT nogavd KOMIIPeCcopa, KOTOPBIH YYHTHIBAET 0OBEMHEIE TIOTEPH, KOTOPBIMH
COMPOBOXKAAeTCA QEHCTBHATENBHEIHN MPOLECC CKAaTHA,
KoadduunenT nogaun npeAcTaBasdioT B BUAE IPOU3BECHNS HeThipeX Koo QuueHTon, Kax/slii u3
KOTOPBIX YUHTHIBAET BIMsTHHE OHOTO (akTopa:
A=A A2 A3 g, (8.11)
rae Ay - o6BeMHBIN kK03 dUIIeHT nogaYK OnpeleNnaeTcs OTHOmeHneM 00beMa 3acachIBaeMBIX NapoB K
06BEMY, OIICHIBAEMOMY MOpPIIHEM, /1751 (PPEOHOBBIX MaIJ]_IHH onpezensercs :

AMo=1-c [(px /pa), -11 (812)

rne  C - xo3dduumeHT MEpPTBOrO MpOCTPAHCTBA, NPHHUMaeMbid Ans Oompmmx mammua 0,02 ans
maneix 0,06,

N - NOKa3aTelb MOJHTPOIE], TPHHUMAEMBIH /111 XJ1aJOHOBBLIX KoMripeccopos pasHbM 0,9 - 1,1;

A2 — ko3 duLMenT APOCCETMPOBAHNS VINTHIBAET YMeHbIIEHHE NMPOU3BOJUTENbHOCTH U3-3a MOTEPh BO
BCACHIBAIONIEM Kiamane. Y CpeHeTeMIepaTypHBIX XOJOAMIBHBIX KOMIPECCOPOB A , HAXOAUTCH B

npegenax 0,98 +1,0.
Kosdduupment nogorpesa A | yunThiBaeT yMeHBIICHHE NPOH3BOAHTENHHOCTH H3-32 TIOAOTPEBA pabouero

BEIIECTBA IIpH €0 ECaChIBAHHH H CKATHH B HUIIHHADE, €r0 MOXXHO CHHTATE PABHLIM.

&
-5 = (8.13)

A e KOS((QHULMEHT NJIOTHOCTH YYHUTHIBACT YMEHbIIEHHE TPON3BOJMTENHLHOCTH H3-3a YyTeYeK M

nepereyek. [l COBpEeMEHHBIX XONOJMILHHIX KOMIIPECCOPOB, HMMEIOIUX MOPIIHEBRIE KOJIbIA,
k03hdHLMEHT NIOTHOCTH HAXONUTCH B ripenenax Ay = 0,95 - 0,99, MeHbllee 3HAYEHHE COOTBETCTBYET
DOTBIINM OTHOIIEHUAM JaBlIeHHsT KOH/IEHCAIHN H UCTIADEHHA.

ITo 3nauerno VK BbIOMPAIOT OAHY HAH AB€ XOMOAUILHbIE MAIUHBL C KOMIIPECCOPOM COOTBETCTBYIOIEH
Npou3BONTENBHOCTH V' Tak, 4To6bl cyMMa 00beMHEIX mogad KomnpeccopoB Obima Ha 25 - 30 %
DoJbme BeIMYHHbL, NONYYEHHOH pacyeToM.

7. OnpenensiioT efCTBUTENBHYIO XOTOA0NPOH3BONTENRHOCTE KoMTIpeccopa, KBT:

0,=Mq, (8.14)

rae My - meHcTBHTENBEHBIA MACCOBBIA PACXO/T XJTaf0areHTa, Kr/c:

AV

M, =

. (8.15)
Il
JelCTBUTENEHYIO XOI0A0TPON3BOAUTENBHOCTE HAXOAT 110 hopMye:
Q. =M.q,.(8.16)
8. DnexTpudeckas MOUIHOCTh Komnpeccopa, KBT:
a) TeopeTHdecKas

N =M1, (8.17)
6) HHOMKATOpHAS
N, = g—"‘;,, (8.18)
n;
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6) Ha Bany 3MeKTPOABHraTeNs

N, =N (319)

3

ulls
A€ M Muex Tan = K03 DUITHEHTHI TONE3HOTO NeHCTBIA HHAUKATOPHBIA 1); = 0,7-0,8, MeXaHWUIeCKHI Myex™
0,9, mpu Py /Py = 5 -7, Nuex = 0,8 mpu Py /Py = 11 - 13, KIIJl snexTpoaBUrarens s Manbix  Men =
0,85 - 0,9, anst KPynHBIX Moy = 0,9 - 0,95.
9 OnpenensioT TEMNOBYI0 HATPYy3Ky Ha KoupeHcatop Qg kKBr, u3 ypaBHemmsa Ternosoro Gamadca
XONOAHNbHOH MalIAHBL;

O =0, N, ; (8.20)

1 4epes y.ﬂ,ﬂﬂbl—l'b[ﬁ pacxon TennoThl Ha OCHOBE 1THKIIA XONOAUNBHOM MalIMHBL

0,=M.q,, (8.21)

BEIOKpasi OomNbiee 3HAYEHHE, 00BIYHO MONy4YaeMoe U3 ypaBHeHHs OanaHca TemnIoThI.
10. Iins mopbopa xoHjeHCATOpPa ONpenensioT TpedyeMyio TJomajahb Terumonepeaalmeil noBepXHOCTH
KOHZEHCATOpa, M™:

B ettt

= , 822
" ALY RF)

rae ky - koabdummenT Tennonepenaun Konnencaropa, KBr/m’K, ans KoHpeHcaTopos, paGoTaronmx Ha
xmagone R 22 k=400 - 650 Br/m* K;

Atep' - cpenrenorapudmMudeckrii TeMepaTypHbIil epenas, onpegeniemMblii no hopmyne:

Al = At

o [ M
At = 4&5% (8.23)
In—=
Ar,
4 tx
t
te + Aty
rae Ate =ty —tw (8.24)
A=t — tw - Aty (8.25)
tﬁ:l
F L

Pacxon BojibI, OXNaKaarolleid KOHAeHcaTop, KI/4ac:
G =399, (826)

w
C'N" AIK
11. Tpebyemast mona s TOBEPXHOCTH HCMIAPHUTEILA OMpeAe/IAeTCs aHATIOr HYHO
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QIJ

S < - 8.2
kAt " 520

2
rne ki - xoahdumEent Teruonepenadu ucnapurens, BrivT K |
BeJTHHHA KOTOPOro MOYKET TIPHRMMAThCs pasHoit 500 - 650 Br/m® K npn xmazoarente R 22.
Atepy UL HCHIAPHUTENA HAXOAUTCA aHANOTHIHO, rae At u At, onpenenaioTes u3 rpapuka

'

t toi Ats =tk - tu (8.28)
t‘-’l‘l’l Atu = t\l’ﬂ -] tﬂﬂ (829)

Ly

F

PazMeurenrie XONMOAWIBHBIX YCTAHOBOK He JONYCKAETC B JKMIBIX 30AHMAX, HMHTepHAaTax I
TNpecTapeNbiX U HHBAIHIOB, AETCKAX YUPEXKIEHISX, TOCTHHALAX, 3/[aHANX J1ede0H0-podHNakTHYeCKUX
YUPEKAEHMI, OHM JIOJUKHBl pasMeIaTbCss B OTAENbHO CTOALIMX 3JaHHMAX. B INpOM3BOJACTBEHHBIX,
0011eCTBEHHBIX ¥ AJMUHHCTPATHBHO OBITOBBIX 3JaHMSX CIeAyeT pasMellaTh XOJOAUILHBIE YCTAHOBKH B
MOMENIeHUsIX, I7€ HA/ MepPeKpHITHEM HITN TIoA MONOM HET MOMELEHHH ¢ MIaHOBBIM MOCTOSHHBIM HIIH
BpeMEHHEIM MpeOblBaHHeM JIOZeH, NpeaycMaTpHBas TPEXKpPAaTHBLIA BO3AyX00OMeH, IpH aBapHH -
MATHKPATHBIE, BBICOTa MOMeEnIeHus pHHAMaeTcst He MeHee 3,6 M, NpoXoj Mexay arperatamMu 1,5 M,
paccrosiaMe Mexay creHamHu M arperatamu 0,7 wm. Bopooxnaxkpamomme XONOXMIbHBIE MAMIHHBI C
BO3/IyLIHBIM OXJIAJKIEHEM KOHAEHCATOPA M ¢ OCEBBIM BEHTUNATOPOM pa3MEMAIOT CHAPYIKH 3aHUA. HA
KpBITIe WK BO BOPE 37aHMUs,

Cxema xonoznocHabxenns. IToabop 0akoB, HacocoB

Cxema x0100CHAOKEHHA TEHTPAIBHOTO KOHAUIIMOHEPAa MOXET OBITh OJHOKOHTYpHOI Oe3 Gaka B
YCTAHOBKaX C MOBEPXHOCTHBIM BO3AYXOOXiamuTeNeM H C TONWTPONHOH KaMmepoil opormeHwus
XOJIOIOTIPON3BOANTENBHOCTRIO A0 150 KBT, OJHOKOHTYPHOM ¢ ABYXCEeKUHOHHBIM DakoM [ 4, KH.2, puc.
164, 16.6 a,B ] npn OoNbMMX 3HAYEHUAX XOJOJONPOH3BOAATENBHOCTH.

B cxeme Oe3 Gaka mpM AeneHTpaM30BAaHHOM XONOAOCHAOXKEHMH, TOCHE MCMONL30BAHUA B Kamepe
OpoIIeHHs OTeIUIeHHas BOJa 3abMpaercss HacoCOM W3 TION/IOHA, TIPOXOJWT Yepes MCMapuTenb
XOJMONMITBEHOH MammuHEl MW rnomaercs obpatHo k  QopcyHkaMm. 2Ta cXeMa T@PHMEHSETCHA, eClH
XOJONONPOH3BOAUTENBHOCTh  MAMIMHBI  PeTyNMpPYyeTcs aBTOMATHYeCKH IO TeMIepaType BOIRL,
BLIXO/IAIIEN M3 HCHapuTess, Npr Oobiuom o0beme Tpybonposoaos u ucnapurenst. ITonoOnas cxema Oe3
Gaka TIPUMEHSAETCA U ANA NOBEPXHOCTHOTO BO3MYXOOXNATHTENA.

B ycranoskax Ooxybinell NMpOM3BOAWTENHHOCTH W TPH [EHTPAITN30BAHHOM XOJOJ0CHAONKEeHHH OT
XOJIOMHUIBHBIX CTAHIINH OTETNIeHHAs BOJA M3 TOJJOHA KaMephl OPOLIEHH CaMOTEKOM IOCTynaeT B Oak,
pacroNOKeHHbIH HIDKe YpOBHs HOAZOHOB Kamepbl opomenusi. [Ipu aByxKoHTYpHOIH cxeme Oak WMeer
JBa OTCEKA: OTEIUICHHO M OXNaKACHHOH BOMRL, JBE IPYIIbI HACOCOB, OJHAa U3 KOTOPBIX OCYLUECTBIAET
HUPKYJSAMMI0  XONOJOHOCHTeNs Mexnay OakoM M norpeOutesneMm XOnofa, BTOpas Mexay Oakom u
HCrapuTeTeM XouogunbHOM MamuHbl CreneHbh OXNaXAEHMsl BO3AyXa TNOCHe Kamepbl OpOMIeHHs
perynupyercs ¢ MOMOLIBID TPEXXOXOBOIO CMECHTENBHOTO KJAMAaHA NyTeM HM3MEHEeHHUs TeMIepaTyphl
XOJOAHOM BOABL MoAaBaeMoi Ha GOPCYHKH, 3a CHET M3MEHEHHsl COOTHOMIEHMs KOJIMYECTBA XOIOIHOH 1
PELMPKYJISIOHHON BOIBI B KNamaHe. N ympaBiaeMbiX [IPOIIECCOB B OPOCHTENBHON KaMepe CTerneHb
OXNaKIEeHUA BO3AYXa IOCHE KaMepbl OPOMIEHMs KPOME TOro PerylIMpyercsl MyTeM W3MEeHEeHHs pacxofa
XOJIOAHOM BOZBI C IOMOIIBID ABYXXOJOBOTO PEryIupyIOLIero KianaHa.
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Hoodbop nacocos

1[HpKyIAIHOHHBIE H CMECHTETbHO- LIMPKYTISLMOHHBIE HACOCHI, HCTIONTb3YEMbIE B CHCTEMAax Tero-

U X0J070CHa0KeHus:, NoAOMPAIOT TIO J{BYM 3HAYEHHAM: ToZade Hacoca, paBHOH 0OBEMHOMY pacxOmy
TETJIO- XONOAOHOCHUTENA, U HANOPY, Pa3BUBAEMOMY HACOCOM.
Harop, pasBHBaeMEIH HAcOCOM, ONpeZeNAOT B 3aBHCHMMOCTH OT CXeMbI TEIMIO- M XONIojocHaldkeHus
NMOBEPXHOCTHOIO TenloOOMEeHHHKAa WIH KaMepbl opomenus. J[na 3aMKHYTOH CXeMbl IHPKYIAIHHA C
ncs‘épxﬂoc'mhm TenNnoOOMEHHHKOM OH  CKNAABIBAETCS W3 TOTeph Hamopa B TPyOONmpoBOmax,
perymHpyrOIIed, 3amopHOl apMaType, INPOMEXYTOYHBIX BOJO-BOASHBIX TEMIOOOMEHHHMKAX —TIPH
HE3aBHCHMOIl CXeMe, TMOBEPXHOCTHOM TermooOmeHnuke. IloTepn Hamopa (maBnenws) B OTAENbHBIX
SMeMeHTaX T'HAPABIWYECKON CeTH BBIMHUCIAIOT Tipu  nogbope COOTBETCTBYIOIIEro 00OpyAoBaHHA.
ITotepn Hanopa (masneHusa) B TPyOOMpOBOZAX ONPEAEHAIOT B Pe3yNbTaTe rHAPABIMYECKOIO PacyeTa,
HA3HAYAA JUaMeTp TpyGONpPOBOsa, OPHEHTHPYACH HA CKOPOCTH ABIKEHHS XuikocTy He Gonee 1-1,5 m/c
WK B KYPCOBOM IPOEKTE NPHHAMANA OPHEHTHPOBOUIHO.

Hacockl ansi mojaus BOAbI B OPOCHTENbHYIO Kamepy mogOMparT Mo Pacxomy XOJOAHOHW BOIBI M
HATOPY, Pa3BHBAEMOMY HacOCOM, OnpeneseMoMy Tio Gopmyre:

H=A_+h+P,/pg, (8.31)
rae Ah,, —rnoTepu Hanopa B TPyOOTpPOBOAAX W KOJUIEKTOPAX, M. B. CT., OPHEHTHPOBOYHO 0,5 M,

h — BBICOTA MOJBEMA BOIbI, M,

(2 — TIOTHOCTH BOMbI, KI/MC;
g — yckopenne cBoGOHOTO majgenns, M/c’;

P, — nasnenue BOoAbl nepen GOPCYHKaMM, COOTBETCTBYHOINEE PACXOAY BOZABI AIA HOCTIKCHHA
3nagenns koadbdumuenta anuabatHoi adpdexrusHocTH (Tabmuma 2 npunoxenne 1), Ia.

Hacockr anst nogaum oTennIeHHOW BOABI B HCMIAPUTENH XONOAUIBHON MalllHHbI U fanee
B pe3epByap XOJOOHOH BOABL, MOAOMPAIOT 110 PACXOAY XONOAHOH BOJLI H HATIOPY:

H=Ah, +hs +Ah,, (8.32)

roe Ahy - morepu Hanopa B ucnapurene, Ila;
hy, - BRICOTa Oaka XONOIHON M OTEIIEHHOH BOJALI OT BCACKIBAIOIIEN TPYOBI MO MEpenyBa, M;
Ahy, - notepu Hanopa B Tpybonposozax, [la.
Hoobop pacuupumensnozo baxa
Jns KoMmeHcaluy yBennueHHs odbema B 3aMKHYTOM T'MAPABIHYECKOM KOHTYpe TpyOOIpPOBOJOE,
0OBIMHO TPH HE3aBHCHMOM cxeme,  CcllefyeT NpeaycMaTpuUBaTh 3aKPHITHI PaCIIHpPHTENbHBIH Oak.
TMose3nbiit 06BEM 3aKPHITOTO PaCIMPHTENHHONO Daka onpeAensoT no Gopmyie:

Vs =0,0006A1V, Frne D ,(8.33)
(PMQKG - P;\mn )Pnp

raoe At - m3MeHenmne TeMmnepaTypsl BOAbI OT MUHHMANBHOTO 10 MAKCHMATbHOIO 3HAYECHHWA B CHCTEME, nCZ
M=t~

Maxc

B pexume OXJaXAeHHS MHHUMANbHAas TeMmIepaTypa NpuAHMaercst pasnoil +4°C, MakcHMmalbHas,
paBHOI TemmepaType okpykaroiiero Bo3ayxa 35°C.

V. —obbeM BOZBI B CHCTEME TEIUIO- XONOZOCHAOXKEHMA MOBEPXHOCTHBIX Tem100OMEHHHKOB

G P »

oripepensieTca CYMMHDOBaHHEM obrema BOOBI B OTHENBHBIX 3JIEMCHTAX. HCIApHTEIC YHINepa,
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TpyOOMpoBOAAX, BO3AYXOOXIANANTENE TIPH 3aBHCHMOM TNIPHCOEMHEHNH, BOIOBOJAHOM TENNooOMEHHHKeE,
BO3IYXOHArpEBATENE WU BO3AYXOOXIaguTene, TpyOOonpoBoAax NpH HE3aBHCHMOM MPHCOETHHEHHHN,
P, —abconoTHOe MHHMMajibHOE [aBjeHue B pacmupurenshHoMm Oake, klla(bap), pasHOe

MUK
ragpoCTaTHYeCKOMY daBJIEHHI0O Ha YPOBHE YCTAHOBKH faka ¢ HEKOTOPBIM 3anacoM TpH YCTAHOBKE
HAacOCOB M Dakxa B HIDKHUX TOUYKAX CHCTEMBI

: P =P +pgH+P,, (835

MUH

rae P, - 3amac AaBNeHHA 478 CO3JaHHA H30BITOYHOTO JaBNEHMA B BEpXHel Touke cHCTeMEl, KIla,
npuHIMaeTest pasHbIM 5 klla;
H —BBICOT4 OT YPOBHA BOABL B PAaCILUPUTENLHOM OaKe 10 BepXHEeH TOYKH CHCTEMEL
TETIIO-XOJI0I0CHAOKEHNA, M;
£ — TLIOTHOCTB TETLIO-XONO0 HOCHTENS TIPH MAHHMATBHOH Temreparype, KI/M

Ecnu pacmumpurensubii 0ak ycraHaBIUBAaeTCs B BEPXHEH YacTH CHCTEMBI, TO MHHHUMANbHOE JaBieHHe
npunanmaercs 150 xIla (1,5 Gap) HesaBHCHMO OT meperiafa BHICOTHI MEXKIY TOYKOH ycTaHOBKH Oaka m
norpedureneM (pankoitnom, rennoobmennnkomM). Ob6beM 3aKkprITOoro Oaka yMEHBIIAETCA [IPU TMepexone
ero B BEPXHIOIO YaCTh 31aHNA. |

P, —abcomorHoe napnenwe B Oake A0 ero noakmodenns k cucreme, klla, mm pasnerne
npenBapUTeNbHON HACTPOMKH, onpe,aemremoe Kak:

i = —(0,5+5).(8.34)

Ad'leH

P, .. —abconoTHOe MaKCHMallbHOE fAaBienne Boabl B Oake, kI1a, NpHHAMAETCs paBHBIM!
P :ﬁ+Ppaﬁ_(Pn+R}:(8'36)

Maxc

rage P paii paﬁoqee AJaBlieHHe, DOIyCTUMOE s 3JIEMEHTOB CHCTEMBL TEeII0-X0JI0A0cHaA0KeHU B

Husmen ee Touke, klla; qna koxyxorpybroro ncnapurens unnnepa 1000 xlla
(10 6ap), ana pazboproro nnacrurdatoro ucnapurens —500 xIla (S Gap).
P — narnenne, pazpusaemoe HacocoM, kI1a;

P, —rugpocTaTU4eckoe AaBieHHe cTonda SKUIKOCTH BBICOTOM A, OnpeaensieMoil, Kak pacCTOSHHE OT
YPOBH: YCTAHOBKH HACOCA A0 YPOBHS BOJBI B PACIIMPUTENLHOM Oake.
Bak moabupaercs no o6beMy 1 JaBJIEHHIO TIpeABAPUTENHHON HACTPOHKH P

1loobop axxymynupyioujezo bara

JInst CHIDKEHMST YCTaHOBJIEGHHOH MOIIHOCTH XONOAUIBHOrO OOOpYZOBaHHA TPH 3HAYUTENLHOMN
HEPABHOMEPHOCTH XOJOLOHATPY3KH B TE€YEHHE CYTOK MPUMEHAIOT OaKM-aKKyMyJIsTOpBI, 910 0COOEHHO
1enecoobpa3sHo TMPH HAIMYHH JBFOTHOrO HOYHOTO TapH(a Ha 3NeKTPOIHEpTHIo. bak-akkymymisTop
BKJIFOYAETCS B CXeMY XONOHOCHAaDKeHHs MapallielbHO OCHOBHOMY LMPKYJSALHMOHHOMY Konbly. bakm-
AKKYMYJIATOPBL IPUMEHSIOTCA AJA TOTO, YTOOBI CHH3UTh YaCOBYI) NMPOHU3BOAHUTENBHOCTh YHIJIEPOB OT
MaKCHMAaTbHOH YaCOBOMH [0 CPeIHECYTOYHOI.
Jns monbopa akKyMyNHPYIOMEro 6aka ONpeHeNndlOT pacXod XONoga B PacyeTHble CYTKH UL KajKIOro
4aca Ha OCHOBE pacyera INOYaCOBBIX TeNJIONoCTyrIeHuil B nomemnienus. Jlnst onpenenenus CyToYHOro
pacxoma xXonoga CTposT modacoBblii rpadmk. Ilnomanes ¢urypsr mox rpadukxom onpegenur obmmnit
pACXOJI XOJOMA 34 CYTKH.

HOHGSHYEO HY4COBYH) XOJNIOJONPOHU3IBOAHTENBHOCTD HHJIIEPa 34 CYTKH OIPEnesAT To tbopmyﬂe:

Qcym
7

rae Q.. — CpenHesacoBbIA PACXOJ XON0/a 3a CYTKH, KBT;

Q. —obmmii pacxox xonopa 3a cyrku, kJhig
T - TIPOJIOJKUTENLHOCTH PaboThI YHiNepa B CYTKH, npuHumaercs 20+ 22 1.
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Konauectso Xonoja, K0Topoe MoxeT ObiTh akkyMymuposano Q. , kBT, — momans, orpaHdueHHas

ar
CBEPXYy KpPUBOW pacxoma XOloma, a CHHU3y NpPAMOIl, ONpemesslomei NONe3HY 4YacoBYIO
XONOIOTPOU3IBOIHTENBHOCTD 34 CYTKH.

ObbeM sxuKOCTHOrO Haka-aKKyMyIsITOpa OpeAeNsoT 1o (opmye:

QGK o V

— p—é—(l:_'—-:';—'-)" p? (838)

ax

/

Q.. — KONUYECTBO XONOAA, AKKYMYIHPOBAHHOrO B Oake (IIPOTOPUMOHANBHO MIOMAMH MEXNy KPUBOWH
CYTOYHOrO PacxXoia X0Joja U MoJe3HOH XOIOIPOU3 BOAUTEIBHOCTBIO YHiinepa), KBT;

3
Px, Cx - TUIOTHOCTE W VIETBbHAS TEMIOEMKOCTh Xonoaonocutens, kr/m™, k/Dx/xr K;
tws, twx - HaYanbHAs W KOHeYHAsi TEMIEPATYPa XOJOMOHOCUTENS |
3
Vi - 00beM TpyOOIpOBONOB CHCTEMbI XONOIOCHA0KEHH A, M.

9. PASPABOTKA ®YHKIIMOHAJILHON CXEMBI ABTOMATHUYECKOI'O
PEI'YJIMPOBAHWA CHCTEMbBI KOHIHUITMOHUPOBAHWA BO3IAYXA

O6biuH0  (HYHKIMOHANBHYIO CXEMY aBTOMATHYECKOTO PETYIMPOBAHUA COCTABJIAET CIIELMANUCT
N0 KOHOHLMOHUPOBAHUIO BO3NYXA COBMECTHO CO CIELHUATMCTOM 110 aBTOMATHYIECKOMY PEryJMpOBaHHIO,
NN 49ero OH  [JOJUKeH OBITh 3HAKOM C OCHOBHBIMH TONIOKEHHSMH TEOPHH aBTOMATHYECKOTrO
PeryIHPOBAHYS, TPENCTABIATE MEXaHU3M PEaH3ALMH YITPABIAIOIMX BO3AEHCTBUH, 3HaTh BO3SMOKHOCTh
peanu3aliK YIPaBIsAIOUX BO3AEHCTEHI B COBPEMEHHOM 00Opy/I0BaHNY, B TOM 9YHCNE U B HCTOUHMKAX
TErUIOTH ¥ XonoAa. HayauThCa MPUHIATAM COCTABICHUS (DYHKUMOHATBHOM CXeMbl HEOOXOTHMO TaK JKe
IUIs TIOHUMAHUS Y MPABHILHOTO NPHUMEHEeHHs CTAaHAAPTHEIX PELleHHH TI0 aBTOMATH3ALMH LEeHTPabHbIX
KOHIULIHOHEPOB.

HMexopnbiMi  TaHHBIMA @~ JUId  cocTaBieHuss  (YHKOUMOHANTBHOH  CXeMbl  ABTOMATHYECKOTO
PEryNUpPOBAHMS SBIAIOTCA TEXHONOrmdeckas cxema obpaborku Boszmyxa B CKB, i - d marpamma c
n3o06paskeHreM PeKMMOB paboTBI CHCTEMBL H MPAHUL, PEKMMOB IIPH H3MEHEHWH 1apaMeTPOB HAapyAHOIO
BO3AyXa, TEILIOBOU U BIAYKHOCTHOM HArPY3KH.

IMocnepoBarenbHOCTh cOcTaBNeHUSs (PYHKUMOHANBHOH CXeMBl aBTOMAaTH4eCKOro peryiupoBaHusi
CIIEYIOIIA:

1. BeOHPAOT W pasMemAOT NepBHYHLIE mpeoOpasoparend (HATYMKH)  pEryIUpyeMblX |
KOHTPOJIBHBIX ITapaMeTpoB Bo3ayxa. JlaTduku TeMOepaTyphl BO3yXa YCTAHABIHBAKOT B 0OCTyKHBaEeMOiH
30He MOMENIeHUs HJIM B KaHale BLITSUKHONO BO3[yXa HPH 3aMeTHON HEeONHOPOZHOCTY TEMIIEpaTyp B
obcykmBaeMol  30HE, B KaHajse HAapyKHOTO BO3MyXa, (UKCHPYIOIMHUE TEMIEPATYpy MO CYXOMY U
MOKpPOMY TEPMOMETPY, B KaHajie IPUTOYHOro Bo3ayxa. I[Ipy HeoOXOAMMOCTH TOYHOrO MHO/IepKaHus
OTHOCHTENRHOW BIAKHOCTH BO3JYXa YCTAHABIMBAKOT JAATYMKH OTHOCHTENBHON BIAJKHOCTH BO3JyXa B
oOcny)kMBaeMOH 30He MOMEI[eHUs MU B KaHajle yganseMoro Bo3jayxa. B kadecTse HaTUHKOB B
NOMEIIEHNH TIPUMEHSIOTCA KOMHATHBIE TEPMOCTATBI W TUTCPOCTaThI,  YCTAHABIMBAEMble HA CTEHE
nomemieHust. [Ipu 3HAYUTENbHON HepAaBHOMEPHOCTH apaMeTpoB BO3JAyXa B npeaenax obcmyxuBaemoii
30HBI AATYAK TEMIIEPATYPh! (OTHOCHTENLHOH BIAXHOCTH) BO3AYyXa  YCTAHABIMBAIOT B BBEITHKHOM
BO3ZIYXOBOAE, HO TPH 3TOM HAJH4YMe TpagHeHTa TeMIepaTypbl B nomemeHuu Tpedyer BHeceHuUs
HEKOTOPLIX KOPPEKTMBOB B HACTPOMKY narduka. YacTo B MOMEIIEHMsX C He3HAUYNTeNbHBIMH HIIH
TIOCTOSIHHBIMHM BJIATOBBIACTHEHHAMH TIPUMEHAIOT KOCBEHHOE NMOIepKaHue OTHOCHTENBHOH BJIAXKHOCTH
BO3AyXa TNyTeM crabumm3amii  TeMmIepaTypbl BO3AyXa IOCHe OpPOCHUTENbHOH KaMepbl WIH
BO3/IYXOOXJAMTENsA, YCTAHABIMBAs HaTYMK TEeMIIEpPaTypel  “TOYKM pockl " B KaHa/Jle NPHTOIHOIO
Bo3AyXa. B 3T0M cnydae nmpuMeHAeTCsA KaHAaNbHEIN AATYHK TeMIepaTyphl Bo3ayxa. KaHanbHble 1aTunKu
TEMIMepaTyphl BO3/lyXa MOTYT ObITh yCcTAaHOBIEHBI nocne 610k0B 06paboTku Bo3ayxa ana cradunazauan
apaMeTpoB NPOMEXYTOUHOTO COCTOSAHWA BO3AyXa B KACKaAHBIX CX€Max peryIvpoBaHus,
Hampumep, B CKB ¢ mnepsoi peuMpKymsAlHed W yhOpaBIseMbIM IPOLECCOM B TOBEPXHOCTHOM
BO3/IyXOOXNAZNTeNe  yCTAaHABIMBAIOT /JATYUK TEMIEPATypbl LPHTOYHOIO BO3AYXa, IO KOTOpPOMY
peryiMpyercsi COOTHOLIEHHE pacXo[0B HAPYKHOTO M PEeNUPKYIANHOHHOTO BO3AyXa Uid 4 30HBI H
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CTEMNEHDb HOJJOFPEB& CMECH MHHHMAJIBHOI'O pacxo,r_[a Hapy}KHOT'O H PBHHPKYHS]L[HOHHOTO BO3OyXa O 3
30HBI B BO3JyXOHArpeBaTene nepsoro mogorpesa (puc. 6.1).

[Ipu ynopasasieMBIX HOpOLECCAX YBIAKHEHHS BO3/yXa YCTaHABIMBAIOT [aTYMK TeMIlepaTypbl
"MOKpOro" TepMOMerpa, XApaKTepH3YIOINMH SHTANBIUI0 NPUTOMHOrO BO3AYXA, [UIs PETYIHPOBAHW
CTeMeHH OXJAXKAEHHS 1 YBIAKHEHHs TIPUTOYHOrO BO3AyXa. B kadecTBe maTduMka TeMmepaTypbl MOKPOro
TEPMOMETPa HMCIOIB3YIOT CTAHAAPTHBIH NOTPYKHOH AAaTYUK TeMOepaTyphl, yCTaHABIMBAEMbIH NHOO
HIDRE YDOBHsi BOAbI B CTEHKE MOAZOHA Onoka yBrakHeHdss nubo BhINE YPOBHA BOILI B NOANOHE B
CMaYHMBaEMOM TKAHEBOM UeXJe, KOHell KOToporo omyuieH B Boay. Ilocne Onoka yslaXKHEHHs B MOTOKE
OPUTOYHOTO BO3/IyXa YCTAHABIMBAIOT KAHANBHBIH JAaTYHK OTHOCHTEIBHOH BIAKHOCTH HJi KOHTPOIS
MaKCHUMaJIbHOTO 3Ha4eH s 3TOro napaMerpa.

JUnsi 3amuThl OT 3aMep3aHds BONBI B TpyOKax BO3MyXOHArpeBaTeNns yCTAHABIMBAIOT KOHTAaKTHBIH
[ATYHK TEMIIEPaTypsl BOgbl HA 0OpaTHOM TpyOONPOBOAE M JATYHK TEMHOEpATyphbl BO3AyXa Mepen WiH
mocjie BO3JYXOHarpesarensi. B craHAapTHBRIX CXeMaX DNpPHMEHAeTcs [JaT4yuk-pene TeMIepaTypsl B
Ka4eCcTBE TEPMOCTATa YIpO3bl 3aMep3aHus BO3HMYyXOHArpesaTessi IEPBOro MOAOrPeBa, yCTaHaBIMBAEMBIH
nocye TemIoooMeHHHKA.

KonTpons 3arpA3HeHHOCTH (PUIBTPA OCYIIECTBISETCS ¢ MOMOIbI0 g depeHuHaTpHbIX 1aT9uKOB-
pesie  JIaBNEHHMs MO BO3AYXY, KOTOpbIe HOMKIOYAIOTCA C HOMOIIBIO TNIACTHKOBBIX TPYOOK /0 M Tocie
dunbTpa K marpyOkaM B KOpIyce KOHAMUHOHepa. AHAJNOTWYHBIE NATYMKH YCTAHABIMBAKOTCA ISk
KOHTpOJsi paboTHl BEHTWIATOPOB 10 mepenagy nasneHus. Tak ke  auddepeHumanbHble AaTHHKH
NaBIeHAs HeOOXOAMMO yCTaHaBIHBATE I KOHTPOJI Iepenana AABIeHUs B MOTOKe YOAINEMOro BO3yXa
AO W TIOCJE TEMIOOOMEHHHKA pereHepalHyl TEIIOThI, TaK KaK POCT Mepenana NaBleHds CBHOAETENbCTBYET
0 3aMep3aHun 00pa3yomerocs KOHgeHcaTa.

Bee paTYMKd cOGOUHUAIOT THHAAMHE ¢ KOHTposepoM. Ha nHHHAX, COeqHHAOMUX 3NEKTPUIECKHE
npeobpaszosateny (MaT™WKA) € MHUKPOTPOLECCOPHBIM KOHTPOIEPOM IMOANUCHIBAIOT 3HaueHUe
PEryaupyeMBIX NapaMeTpoB, ONpeaeNseMble W3 MOCTPOeHust Ha 1 - d imarpaMme.

2. Bmibwpator ympasmsnomne BosjeiicTeHe Ha dynaxmmonambubie Omoxn CKB, nocnenosarenbHo
paccMarpuMBas IPHEMHO - CMecHTeNlbHBIH ONOK B cxeme C PpeUHpKyJsLUeH BO3/yXa,
BO3JIyXOHATPEBATENb, OJIOKH YBIAKHEHHS BO3/yXa, BO3AYXOOXNAmATEeNb, ONOKH OCYIIEHHs BO3AYyXa,
BEHTUIIATOP, HACOCH], TEIIOOOMEHHHKY pereHepaluy TenIoTs yaanaeMoro sosayxa [1]. Temneparypa u
OTHOCHTENIbHAA BIaAHOCTh BO3AyXa B MOMEMNIeHNH MO /IEPKUBAETCA MOCTOAHHON TPH HANIMYIHI BTOPOTO
NOJOTPERa TOCPEACTBOM PEeryJMpOBAHMS pacXofa TEIUIOHOCHTeNsi dYepe3 BO3[yXOHArpesaTelb
(perymiposaHie 1Mo METOAY «TOYKH POCED»). ECmi BTOpO¥H MOAOTpeB OTCYTCTBYET, TO TeMmeparypa u
OTHOCHMTENIbHAS BIAKHOCTE BO3JAYyXa HOANEPXKHUBAETCH PEryJIMpPOBAHHEM CTEIEHH HArpeBaHWs WM
OXJIAKIEeHHsi TPUTOYHOTO BO3yXa B COOTBETCTBYIOIINX ammaparax o6paboTkH BO3yXa MpU M3MeHEeHHH
pacxoma BOAbI, pacublieMoil ¢opcyHkamMu npH apuabdaTHOM YBI@KHEHUM,  BKIIOYEHWEM WA
OTKJIFOUYeHeM KacceT OJIOKA COTOBOTO YBIAKHHUTENA, TIPH U3MEHEHHH TTPOM3BOIUTEIBHOCTH TeHepaTopa
mapa, W3MEHEHHMH pacXoma XONOXHOH BOAbl IPH YHPABIAEMBIX HPOLECCAX B  IIOBEPXHOCTHOM
BO3AYXOOXJNAAUTeNe, Y3MEHEeHHH PACXO[a BO/BI B MOBEPXHOCTHOM BO3AyXOHArpepaTele, H3MEHEHHH
pacxofa BO3/lyXa 4epe3 OOBOMHOW KaHAN M ANMApaT TerIOBIAKHOCTHOH 00paboTkH BO3ayxa (Meron
ONTHManbHBIX pexumoB). [To pesynbraram BeOOpa cnoco0OB perynMpoBaHHA Ha CX€ME YKa3blBAIOT

BEIOpaHHOE VCTPOMCTBO [N pPErynHpoOBaHHAs — BO3ZAYHMIHBIH perynupyromuil KianaH, BOASHOH
PEryIUpPYIONIHI KiamaH, 5JIeKTPONPUBOL HACOCA WUNH BEHTHISTOpAa. B COOTBETCTBUHM ¢ NPHHSITHIMU
pelieHusIMA  MUKPOTIPOLIECCOPHBIH  ONOK COEMWHSIOT  JIHHHAMH C  COOTBETCTBYIOIIHMH

HCIIOMHUTEIIbHBEIMH =~ MEXaHH3MaMK PEeryiupyomiux KranadoB W 3JEKTpOnNpHBOdaMH HACOCOB H
BEHTHIIATOPOBE.

I'panuuamu pesximor paborel CKB sBnsitoTcst u303HTaNBNOEL N5 mepexnioueHns ¢ OJHOTO pexuMa
HA APYroil cleayer TPeAyCMOTPETh CHATHAIM3ANHIO IO CHTHANY [aTddka Temmeparypsl "cyxoro" n
"Mokporo" TepMoMeTpa B KaHalle HApyXXHOIO BO3/lyXa, HanpuMep, And BKIOYEHHs XOJOTWILHOH
MAalIHHBI JaTYUK HACTPAHBAETCA HA SHTAIBINIO [ suaxe -

3. CormacoBanue peryaHpyeMBIX TApaMeTpoB B TOMEIEHHH C BO3MOXKHBIMH YIPABISFOIMAMA
BO3/IEHCTBUAMA. AHANH3 CTAHAAPTHHIX CXeM aBTOMATHYECKOro peryiipoBaHHA, BbIOOp aHamora M
COOTBETCTBYIOIErc  mporpaMmboro obecnedenusi. Paspaborka  anroputMa  aBTOMAaTHHYECKOIO
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perymuposanuss CKB B Bume Onok-cxembl, peanusylomero BbIOpaHHYK)  IOCIENOBAaTENIbHOCThb
YOpaBJieHUs IPOUEccaMH  TEMUIOBNAKHOCTHOH 00paboTKki Bo3gyxa TIpH WM3MeHEHWH ITapaMeTpoOB
HApYKHOIO KMMMara ¥ W3MEHEHHH TENNO - W BIArONOCTYIUIEHHH B IIOMEIEHHH, ONpENeleHHYI0 Ha
OcHOBe rojoBoro asammsa pexuma paborer CKB (cmorpm pasgen 7). Ilpm  HeobxomumocTn
KOPpPEeKTUPOBKA CTAaHOAPTHOH CcXeMbl W TNepenporpaMMHpOBaHAEe CMEHHOTO ONOKa KOHTpPOIIepa.
Onucanue paboTel cXeMBI ABTOMATHYECKOTO PETYIHPOBAHHS.

4. IlpeaycMaTpUBAIOT YCTPOKWCTBA aBTOMATHYECKOrO YIPABJIEHHs, PEAH3yIomue QYHKIMH  KOHTPOJIs
napaMerpoB, o0ecHeYMBaIOIAX HAMSKHYI0 H OesomacHyi0 paboOTy UEHTPANBbHOTO KOHAWUIHOHEPA,
CHrHATH3ALMIO aBAPHHAHBIX pexkuMoB. [ repMerusaluu CHCTeMbl B Hepabodee Bpems, YTO BAKHO B
XOMNOMAHBIH MEepHOA TOAa, BO3AVIIHBIE KIANaHLl HAPYKHOTO M BHITAKHOIO BO3AYXd, HMEIOIHE
ABTOMATUYECKHI EKTPONPHBOM, HOJDKHEI ObITh COIIOKHPOBAHBI C 3MEKTPOABUTATENSIMH BEHTHISTOPOB,
TaK JKe KaK | 3JIeKTPOIBHTaTeNd Hacoca ONoka yBIAXHEHWs, BO3AyXOHArpeBaTens MEepPBOTO MOJOrpesa,
KOMTIPECCOpa, BRITSKHONO BeHTUIIATOPA.

10. TPAOHUYECKAA YACTh KYPCOBOI'O ITPOEKTA

B rpadmeckoit 4acTH KypCOBOTO MPOEKTA JOJDKHBI OBITh OTPaKEHBI BCe NPHHATHIE pelnenus. Jo/mKHbl
OBITH H300paKeHBL:
1. ITnan nmomemieHHs, B KOTOPOM YCTpaWBAaeTCsi KOHOWIMOHHpOBAaHWE Bo3xyxa B macmrabe 1:100 c
HAHECEHHEM  TEXHOJOrHYecKoro  OOOpyHOBaHMS,  BO3AYXOpAaclpejenuTeNei,  BBITSOKHBIX |
PELUPKYISLMOHHEIX PEIIeTok, BO3AYXOBOAOE C YKa3aHUEM WX THITAa ¥ Pa3MepOB.
3. [Tna# 1 paspes moMermeHs KOHTUIHOHEepPa H XONOAANBHON Mamudabl B MacmTade 1:50 ¢ HaHeceHneM
KOHAULMOHEePa, XOMOMUIbHbIX MALINH, HacocoB, bakos U T.4. Ha nnaue u paspese HeoOXO MO TIOKA3aTh
BO3YXOBOMbI, BO3Ayxo3abopHoe ycTpoiicTBO, TpybompoBoabl OOBAKH  BO3IyXOHAarpesaTenei,
BO3/IyXOOXJIaanTeNell, KaMepbl OPOLIEHWs ¥ XOJOJHIbHBIX MamuH. Bee obopynosanue momkso OBITH
OPHUBA3AHO K CTPOUTENBHBIM KOHCTPYKLIAAM.
4. Axconomerpudeckas cxema Bosayxosonos CKB B macmtabe 1 : 100.
5. AxcoHOoMeTpHYecKHe CXeMbl TelUlo-xonojgocHabxenns B wMacmrabe [ : 50 (1 obsaska
BO3[[YXOHArpesartenei, BO3AYXOOXJNAJUTeNel M KaMepbl OPOIUEHHA C YKa3aHHeM pPeryIupyiolux
KJIanaHoB, HACOCOB M T.1., 00BA3KA XONOAMUIbHON MaIIHBI).
7. OyHKIHOHANBHASA CXEMa ABTOMATHIECKOTO PEryITUpOBAHUSA CHCTEMbI KOHTHIIHO HUPOBAHHUSA BO3yXa.
8. Creundukauys ocHOBHOro obopymoBauus: ONOKOB LEHTPaNbHOTO KOHAUUIWOHEpa, 0aka, HACOCOB,
XOJIOJVIBHBIX MAIIH, BBITSDKHBIX BEHTHISTOPOB, TPyOOMNPOBOMOB, PEryNTHPYEIOIMHX KJIANaHOB H T. JI.
Creuudukanys npu HegocTaTKe MecTa MOXKeT ObITh HOMeIeHa B NOACHATENBEHON 3aIHCKe.

['padmudeckasn gacTh mMpoekTa HOMKHA OBITH BRIMTONHEHA B cOOTReTCTBUH ¢ Tpebosanusmu ['OCT mo
oopmnennro qepTexel OTOMIEHUA ¥ BEHTHIAUNH.
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Ipunoxeune 1

Texyuueckne XapakTepmcTHKM — BO3AyXOHArpeBarenedl M BO3NYXOOXJAIHUTENCH LEHTPANBHBIX
koHzinmoHepos KLIKIT
Tabnuna 1

Tunopazmep 0boznayenne [Tnomans | Pasmepsi, MM [Tnomaae
KOHTULIHOHEPA BO3/lyXoHarpesarensi | (hpoHTAILH TennoobMeHa

BHB oro OIMHOPSAHOTO

BO3/IyXOOX A uTelis CEUYCHHA, TennooOeHHHKa,

BOB M M>, mpH  mare

ILIACTUH, MM
Jmaa Beicora | 1,8 2.3
TpyOOK TpyOHOH
pemICeTEN

KLIKII- 5 243.1-073-065 0,475 730 650 12,4 9,8
KIIKII- 6,3 243.1-103-065 0,67 1030 650 18,3 13,8
KLKII- 8 243.1-072-085 0,865 720 850 23.6 17,9
KIIKII- 10 243.1-102-085 0,927 1020 850 233 19,1
KLKII- 12,5 243.1-102-115 11,236 1020 1150 133,8 25,5
KLIKII- 16 [243.1-133-115 11,596 1330 1150 436 330 |
KLIKTI- 20 243.1-133-145 1,956 1330 1450 53,5 40,4
KLIKTI- 25 243.1-166-145 2,445 1660 1450 66,9 50,5
KIIKTI- 31,5 243.1-166-175 2,934 1660 1750 80,2 60,6
KLIKTI- 45 243.1-196-205 3,474 1960 2050 95 £4 ¢
KLKII- 50 243.1-185-200 3,96 1850 2000 108,3 81,8

Texnuaeckue xapakrepuctuxy Gopeyrounsix kamep KLIKIT
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Tunopasmep Kosdduunenr| Pacxon Bojsl, Hasnenne nepen
anuabaTHOH T/9ac thopcyukamu, 6ap
3hdhexTHBHOCTH (kr/cm” unmnm 10°T1a)
E.
¢ KIIKTI-10 0,65 9,0 0,6
' 0,85 13,1 1,35
0,95 17.1 2,45
KIIKII-12,5 0,65 9,0 0,60
0,85 14,2 1,38
0,95 17,3 2,92
KIIKII-16 0,65 11,8 0,65
0,85 17,1 15
0,95 22,5 2,74
KIIKII-20 0,65 15,9 0,67
0,85 230 1,53
0,95 30,3 2,8
KIIKII-25 0,65 19,6 0,72
0,85 28,5 1,64
0,95 37.4 2,98
KIIKTII-31,5 | 065 29,4 0,72 |
0,85 42,5 1,62
0,95 55,7 2,94
KILIKII-45 0,65 40,0 0,72
0,85 58,0 1,62
0,95 76,0 2,95
KIIKII-50 0,65 48,5 0,7
0,85 70,2 1,59
0,95 92,0 2,88

Texaugeckue XapakTepucTHku 0JI0K0B coToBOro yenaxuenus KIKIT

Tabm, 2

Tabn. 3
i Tunopaszmep Pa3Mepb! KacceTs, | Pacxon Bogpl, T/9ac, npu 3Ha4eHHH E,
% BxH, MM 0,65 0,85 0,95
| KLIKII-5 900x600 0,168 0,342 0,42
| KIIKII-6,3 1200x600 0,342 0,48 0,684
KLIKTT-10 1200x900 0,342 0,48 0,684
KIIKTT-12,5 ~ 1200x1200 0,342 0,48 0,684
KLIKTI-16 1500%1200 0,48 0,54 0,798
KIIKII-20 1500x1500 0,684 0,798 0,96
KLIKIT-25 1800x1500 0,684 0,96 1,08
KLIKII-31,5 1800x1800 0,798 1,08 1,38
KLIKIT-40 2100x1800 0,798 1,08 1,38
KLIKII-50 2100x2400 0,96 1,08 1,59
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[punoxenne 2
Cpenume 3HaueHus a3pOAUHAMHTIECKOrO CONMpoTHBIeHHs 61okoB koHauuuonepa KIIKII 1,6-100, [1a

CkopocTe BO3myXa BO |2,5 20 3,5 [Tprmedanne
(bponTanbHOM
ceveHuH, m/c
Brnok npueMHbli 15 20 27 -
bmok npueMubiH | 20 28 |36
CMECUTENEHEIH
Bnok umsTpos | 55 80 110 HAYaNbHOE
TIEHKOBBIX rpyboit COTIPOTHBIIEHHE
ouucTkH G3
bnok ¢unsTpos | 70 100 135 Ha4allbHOE
cpenHe OTHCTKH CONpOTHUBJIEHUE
kapManHeix G3-F9
bnox CODpPOTHBIEHME
BO3/lyXOHArpeBaTe st OZTHOrO psima

19 25 32 1,8 npu mare

13 19 24 2.5 TIIACTHH
briok 19 26,5 333 ¢ BIAroBbINaeHHEM
Bo3myxooxnamurenst c | 13,5 19 24 Oe3 BJIaTOBBITIAICHUA
cenapaTopom n
10/ IOHOM
[TnacruHYaThI 125 200 260 MEPBLIH KOHTYP
TEMIO0OMEHHUK 110 k55 230 BTOPOMN KOHTYP
pereHepauuy TEIOThH
®dopcyHovHas Kamepa |85 120 165
OpOILEHHA [
CoToBbiii 1105 155 215 Tipu ry6une
YBJIAKHATENb nacapku 100 mm
IMaposoii ypnaxunTens | 1,25 1,5 Lo
bnox mymornyenns |25 40 60 Jmana 1000 mwm

50 75 110 Hmna 2000 am
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OI'JIABJIEHHME

cTp.
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. Cocras 1 nocnieNoBaTeNbHOCTE BLINOJTHEHHS KYPCOBOTO MPOEKTA

. BpiOop HCXOMHBIX JAHHBIX [UIA MPOCKTHPOBAHKSA CHCTEMEI KOHMUMOUHPOBAUHS BO3/IyXa.
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i-d marpaMMe MpoLECcCOB KOHAHUHOHMPOBAHHS BO31yXa

. AHanu3 paboThl CUCTEMB! KOHAHLMOHEPOBAHKS BO3/lyXa TPH H3MEHCHAH MMapamMeTpoB 24

HApPYKHOTO KIFMATA, a TaKkiKe TP H3MEHEHAN TETLTOBOH U BIAKHOCTHOM HArpy3KH.
Beifop THIOpa3Mepa LeHTPATBHOIO KOHAULHOHEPa H pacder ero GyHKUHOHANEHEIX ONOKOE

Temno- u xonoa0cHabkeHHe LeHTPaTBEHOrO KOHuuoHepa. Pacuer u noxbop 32

XOJIOUITBHOTO 060pyIOBaHHAs, DAKOB, HACOCOB
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