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BBEILEHHE

[IpumeneHne ynpaB/jasieMHIX OPOIECCOB TEIJNOBJIAXHOCT-
HOA 00paloTKE BO3AyXa B CHCTeMaxX KORIHIHMOHHDPOBAHHA
BO3AYXa W BERTHJSNMH SBJIACTCS HOBHIM M 3(PGOEKTUBHBHIM
CPeACTBOM HMX COBeplLIeHCTBOBaHHsA. Ficcaexomanus, NpoOBO-
auMne INHHUUDIT unxxeneproro oGopynosauus, 6asupyror-
CA Ha HOBOM HPUHIUIE YNPAaBJACHHS NPOLMEccaMy TeIaO- H
EJaroobGMeHa npm aawabaTHOM YBJIAXHEHMH BO3AyXa, UTO
JaeT BO3MOXKHOCTb HOJIYYHTh HEHOCPEACTBEHHO HOCJEe CMe-
CUTEJHHHX KOHTAKTHEIX annaparoB (HanmpuMmep, OPOCHTEAL-
HHX KaMep), BO3AyX ¢ pasjmuHofl TeMmepaTypo# HO CyXo-
MY TEeDMOMETPY IIpH NOCTOAHHOM 3HAYECHHM TEMIEpaTypH
MOKpPOI'O TepMoMeTpa.

[IpuMenenne ynpasiseMhIX NPOIECCOB B CHCTEMAX KOH-
AAUHOHAPOBAHNS BO31yXa M BEHTHJANNH NOTPeOOBaANO pe-
INeHHA KOMIJIeKCa Pa3J/IMuHEhIX 3a1ad.

1. Cosganua 06opymoBaHKA JJf VIPABJAAEMEIX IpoIlec-
COB TENMJIOBJaXHOCTHOH 00paboTKm BO3Ayxa. B HacTosamee
BpeMst XapbKOBCKAM 3aBOAOM <KOHIHIHOHEpP» B COCTaBe
THNOBLIX NeHTPaJdbHRX KoHmmuuonepoB KTII m KTII 2
CEPHAHO BHINYCKAIOTCA OpPOCHTeNbHMe Kamepnl OK® ¢ mm-
pokodakeNbHEMA (GopcyHramH, paspaboramunie LHHTHHWHUDII
HHXKEHEPHOro 000pyAOBaHASI COBMECTHO € 3aBOAOM-H3I0OTO-
BHTENEM.

INMupoxodageJbHNME (POPCYHRKAMH OCHAIMAIOT TaKXe
GJoku TendomaccooOmena BTM-2, aagmabatHre opocHTENb-
Hele cEcTeMn! B kaMepax OKC W cexknum opolueHus mpu-
TOUHHX BeHTHAAINOHHHX KaMep 2[1K.

2. Pa3paGoTKn HOBHIX CXeM aBTOMATHUECKOI'O pery.ms-
pPOBaHHS YNpPaBAAEMEHIX HpomeccoB aamabaruoli 06palboTkA
BO3yXa, cofrpaeMBLIXx M3 CEPHHAHO BHIOYCKAEMEIX HNPOMLILI-
JIeHHOCTBIO NpPUGOPOB AaBTOMAaTHUECKOrO PperyJupoBaHHusl,
HoBme cxeMn He TpeOyioT paspalGoTKH HOBHIX H HpHUMEHE-
HUS NOPOrOCTOAIINX OPUOOPOB aBTOMATUYECKOrO PETyJHPO-
BaHUs! (NATYMKOB BJATOCOAEPIXAHHS, SHTAJBIHE H T. HI.).

3. IlpoBenenns TepMoaMRaAMHYECKOro aHaaH3a pPaGoTH
CHCTEM BEHTHJASAINH M KOHAMHIOHHEPOBAHHS BO3AyXa C VII-
pPaBJASEeMBIME MPOLECCAMH C HEJAbI0 BHIABJACHHSA HX TeIIO-
TEXHHYECKHUX NPEHMYINECTB; IPOBEPKM B HATYPHHIX YCJO-
BHX DPaboTOCNIOCOGHOCTH CHACTEM C HOBHMHA CXEMaMH aBTO-
MaTHYeCKOI'C pPEeryJIipoBaHus ¥ pPa3paboTKu KOHCTPYKTUB-
HEIX pellieHHH OPH HX NPOEKTHPOBAHKH,
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4. Pa3paloTkn METOJNHKH pacyeTa YNpaBiseMHX Ipo-
EeCCOB TEIJIOBAArcoOMeHa B CMECHTEJbHHX XOHTAKTHHIX
anoaparax. HoBrit Memox pacuera Oasmpyercss Ha TeOpeTH-
YeCKHX HCCIACROBAHMAX A NMOATBEPXKACH O6OJbIIHM 9SKCHIEPH-
MEHTaJIbHEIM MaTepHaJioM, NOJYYeHHHM NPH¥ HCIHTAHWAX
CEpUIHO BHIIYCKAGMAIX OPOCHTEJBHHIX KaMep H Jaboparop-
HEIX YCTAHOBOK,

[IpusosmMBle B BacTOAIMHX PekoMenpamusix MaTepHa-
Jp! AJ BHOOpa TENAOTEXHHUECKHX CXEM B CXEM aBTOMAaTH-
YECKOr0 PpEeryJupoBaHMsl YCTAHOBOK KOHIWNHOHHDPOBAHUSA
BO3JlyXa H BCHTHWIALKXY C YIPABJAAEMHMH [POLECCAMH
auabaTHOrO yBJAXHEHHS BO3JyXa U MeTOAWKA TEIJIOTEX-
HAYECKOI'0 pacyeTa OpPOCHTEJbHEIX KaMep HJVIOCTPHPYIOTCH
NOAPOOHEIMH HpHMEpaMH,

Pacyer B noafop CraHAAPTHHX 3JIEMEHTOB YCTaHORBOK,
TAKHX, KaK TenJooGMeHHHKH NepBOoro mnoxorpesa (KajaopH-
¢epr), Bo3AyINEKE (GUILTPH, BEHTHASTOPH, IOBEPXHOCT-
HEle BO3AyXOOXJajauTesiu W Ap., CJAelyer NPOU3BOXHThL IO
COOTBETCTBYIOHIEM DPEeKOMEHAYEMHIM MaTepHajaM.

[Ipu npuMeneHHA yUPaBJseMHIX NPOIECCOB B CHCTEMAX
KOHANIROHNPOBAHHS BO3AYyXa M BEHTWISIUM DEKOMeHIyeT-
csl IOJb30BATLCA METOJOM TepMOAMHAMHUYECKONO aHaJ M3a
paGoTH cucreM npot. A. A. Prmkesnua [1].

CxeMn YIIA sSIBAMOTCS HOBHMH TEeXHHYECKHMHE peme-
BASIME §  SaUIMIHeHH  AaBTOPCKHMH  CBHAETEJNLCTBAMHU
(Ne 342016, 352093, 827893, 846930).

Pexomenaanuu paspaborann JaGoparopuel KOHIMIHO-
pupoBanusg Bosxyxa IIHHHIII unuxeneproro obopynona-
pust (aBTOPH: Kanf. TeXH., Hayk JI. M. 3ycMaHOBHY, HHXKE-
repnt M. H. Bpyk, 3. I [lo6pununa, JI. M. Creranuesa,
JI. A. Crynosa).

MeToAuKa TEOAOTEXHHYECKOr0 pacyeTa yHpaBJAsSEMEIX
npoueccoB aguaGaTHOIC yBJAXKHEHHS BO3JAYyXa B pasniuy-
HEIX KOHTAKTHHIX amnmapartax paspalboraHa KaHI. TexH.
nayk JI. M. 3ycmMaHoBHueM, HOMOrpaMMH MO pacdeTy yi-
paBJseMHX NpoueccoB cocrasiennl uHX, 3. II. oOpw-
HUHOH.

SaMeyaHHsl B HpeAJIOKEHHsI O coxepixkaHmy H odopMm-
JeHHr Pexomenjaumii NIPOCEM HAOPaBJsSTh, [0 aLpecy:
MockBa, Ilpodcoosnad, ya., 93a, HHHMHUIII unxerneproro
000pYAOBAHHUA.



1. OBIIKE NOJNO)XEHKA

1.1. Hacrossmue Pexomenmauum pacunpocTpaHSIOTCH Ha
IIPOCKTHPOBAHHUE YCTAHOBOK KOHAHUMOHHDOBAHKA BO3JAYyXa H
BEHTHJISIUMH T'PaXXAaHCKUX W DOPOMBEIIIICHHMWX 3JaHuH,
TMpeaHasHaYeHHHX JJas o0ecneyesusi B 00CHyKMBaEMbiX IIO-
MEIIEHHSAX B XOJIOAHHIX M NepexOAHKH NepHOZN roxa on-
THMAJ/IbHBIX HJIM MPOMEXYTOYHHIX MEXJAY ONTHMAJbHLIMHA U
AONYCTUMHIMY IapaMeTpoB BO3[YyXa, a TakXXe NnapaMerpos,
N0 TEXHOJIOTHYECKHM TPeOOBaHHAM COOTBETCTBYIOIMX IJa-
BaM CHull mo npoexTrpoBaHuI0 OTONNEHMS, BEHTHJASLHM M
KOHJIRNHOHNPOBAHNA BO3Ayxa. K umciy 3THX CHCTEM OTHO-
CATCH YCTAaHOBKH KOHIMIIHOHAPOBAHHUS BO3/AYXa M BeHTHJIS-
HHU, PacCUMTHIBaeMble¢ B XOJIOJHKIA NEPHOA Ha mapaMeTph!
b, B Tenan# — va napamerpu A.

1.2. Pexomennanuy npegHasHaueHW JJs pacgera
NPOCKTHPDOBAHHUS YCTAHOBOX KOHAMUHOHWPOBAHHUS BO3AYXA
A BCHTHJAALHE C yHOpaBJISeMEBIMH IpoHeccaMH anmadaTHOTro
YBJIaXKHeHHUS] BO3J1yXa, B KOTOPHIX B KadeCTBE OCHOBHOIO
TCNJIO- ¥ BJAAarooOMEHHOIO amnapaTta NPUMEHSIIOTCH OPOCH-
TeJbHEE KaMephl C IHPOKO(aKeJbHHIMH (DOPCYHKAMH.

yupasjaseMne IPoLecCH IpeAHa3HAYeHH IJd INpHMe-
HEHHS B CACTEéMaX BCHTHSAUHY W KOHIHHOOHHUDOBAHWUS IPH
TENJIOBJMAXKHOCTHOR 00paboTke BO3ayxXa 0e3 TemaocoOMeH-
HHKOB BTOPOro nojorpesa ym OGaHmacHHIX BO3AYXOBOLOB ¥
KaMep OpOIIeHMs.

1.3. PexoMeHnnanun cjenyer ucCHodb30BaTh NPH pacuere
HOBHIX B PEKOHCTDYHDYEMBIX YCTAHOBOK KOHIHIHOHHPOBA-
HUS BO3AyXa ¥ BEHTWJIALMH ¢ OGOpYyJZOBaHHEM, mepeduc-
JIEHHKM BO BBCIAEHHH, a TaKXe ¢ paHee BHINMYCKABIHMHUCH
kamepamu Kt wiu Kx nmo cxeMaMm ¢ YIpaBJASeMEIMH IpO-
neccamu, Ilpm atoM THNOBEIe GOPCYHKH CAelyeT 3aMEHAThb
IIHPOKO(aKeNbLHEIMA.,

1.4. PexoMenaauuy MOXKHO HCIOJb30BATh NPH MHNPOEK-
THPOBAHKM KPYIJOroJHYHO paboTaolUX YCTAHOBOK KOH-
AMOAOHEPOBAHUA BO3AYyXa A TPaXXAAaHCKUX K HPOMKIHI:
JEeHHBEIX 3JaHull, pPacCUHTHIBAEMBIX HAa NapaMeTpul b nas
XOJIOAHOT'O ¥ TenJoro nepuojoB. s oxAaxKIeHHST BO3AY-
Xa B TEIMRH [NepHOJ MOXHO INPUMEHSITb ODOCHTeJLHLIE Ka-
MEpPH MJM TOBEDXHOCTHble BO3AYXOOXJAIHMTENH, a JJs
YBJaXKHEHHSl BO3JAYyXd B XOJNOAHBIA H [MEePEXOJHHHA NEePUOLL!

roga -—— OpoCHATE IbHEIE KaMepH uJam GJOKH TenjroMaccooG-
MeHa.

1.5. BMecTo TpaAMUMOHHEIX CXeM YCTAHOBOK C TEMJIO-
OOMEHHMKAMHA NEPBOTO M BTOPOTO NOAOIPEBA M OPOCHTEJb-
HEIMH KaMepaMmu, Pery/upyeMbeiMy o Touke pockl (pHc. 1),

g
& Toseerue

Puc. 1. Texnonornueckne cxeMul IHEHTPAJbHRX OKHO30HAJB-
HHX KOHAMIHOHEPORB

@ — TpajunHOHHAsl CXEeMa; 6 — cXeMa KOHIHIIHOHEpa, peryJHpyeMo-
ro MO METOAY <ONTHMAJBLHRIX PEeXHMOB»; & — CXéMa ¢ ylnpabJse-
MbIMH NpoleccaMy oﬁpaﬁo'rxn Bo3ayxa; I, § ~— KjaanaH BOSNYIHBIR;
2 — KaMepa BOaaywHas; 4 — OUILTp; 5 — KaMepa OOCAYXHBEHHS;
6 — BO3AyXOHArpeBaTeJb; 7 — KaMepa opomieHHfl: § — GJIOK HOpHCOoe-
JUHATENbELIHA; 9 — BeHTHAATOPHERA arperart

CJIeNyeT NPHMEHATh CXEMH YCTAaHOBOK KOHAHOHOHMPOBABHA
BO3JyXa M BEHTHJASALHA C yUpPaBAfAEeMHMH IpoueccaMy o0-
PaboTKHE BO3AyXa B XOJIOAHBEIY W HDEPEeXOAHHHA NEPHOAL! I'0-
Aa KaK JJs OPAMOTOYHHIX CHCTEM M CHCTEM C PEemUPKYJIs-
OUeH BHYTPEHHEro BO3J4yXxa, Tak AJASA OAHO3OHAJLHHX H
MHOr030HaJbHEIX,

2. CYULTHOCTDb YNPABJSEMbBIX MPOUECCOB TEIJOBJA)XKHOCTHOH
OBPABOTKHM BO3AYXA U MX NMPEUMYUIECTBA

2.1. YopaBasieMuIMK IponeccaMa aadabaTHOro OxJax-
LEHHS ¥ YBJaxXHEHHS BO3AYyXa Ha3BaHLI MPOLECCH! TENJO- H
BJaroofGMeHa, B pe3yJbTaTe KOTOPHX HemOCPEeACTBEHHO MOC-
Jé CM@CHTSJbHBIX KOHTAKTHEIX annapaToB IMOJy4aioT BO3-
AYX C NepeMeHHOH TeMIepaTypofl HO CyXOoMYy TepMOMeTpy
P NOCTOSIHHOM, (DUXCUPOBAHHOR Temmeparype no MOKPO-
My TepmomeTpy (puc. 2, a).

YnpagsiaseMule npoueccn aauabatHod 00paboTkH BO3-
ayxa (YIIA) ocylmecTBAAIOTCS B CMECHTEJbHHX KOHTAKT-
HHIX anmaparax H3MeHeHUeM pacxoxa (AaBJCHHUNA) pPACHH-
JASIeMOH PenupKYJASALNOHHON BOJK! NMPU NOCTOSIHHON ee TeM-
nepatype, KOTopaf COOTBETCTBYET TeMiuepaType Bo3jayXxa HO
MOKpOMY TepMoMerpy. MaMeneHmwe paBJsieHHS penupxyJs-
HMOHHOH BOJAH HO3BOJACT HPOBOJAMIL NPOLECCH MpPU Oepe-
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MEHHOH MIOBEPXHOCTH TenAooOMeHa MEXAY BO3AYXOM H
BOJIOM.

2.2, Peanmsauus ¥YIIA B CMECHTEJNbHBIX KOHTAKTHRIX
anunapatax (OPOCHTEJbHEIX Kamepax) I[peAyCMaTpHUBaeT
IpMMEHEHHE CHeUHAJbHRX CXEM PeryJupOoOBaHus,

TemnepaTypy BO3AyXa MNOCJAES CMECHTENbHHIX KOHTAKT-
HhIX angapaToB PeryJdupyior OyTeM BO3JAEHCTBHS JaTInKa
TeMmepaTypH BO34yXa B NoOMemeHHd (HJAM B HNPHTOYHOM
BO3/lyXOBOJIE) Ha KJauakk, U3MEHSIOUEe PacXOoi BOAK B
opocuTeIbHON cHCTeMe. B KauecTBe peryadpyioOlHX yCT-
POHCTB MOTYT OLITb TaKiXe HCHNOJL30OBaHH THAPOMY(DTH! HAN
apyrne npuacnccofieHHs, H3MeHSomYe 4ucao o060pOTOB
9JCKTPOJABUraTesl HAcoca H T. I,

IlocTOoAHHYIO TeMIepaTypy BO3AYXa NO MOKPOMY TE€PMO-
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Puc, 2. KoHeunble napaMeTpH BO3AYyXa NMOCJE CMECHTENbHEX
KOHTAaKTHRIX annapaToB

4 — OpH OpPHMEHEHHH YyIpaBiasieMEIX nponeccons andabarrofi obpa-
OOTKM BO3ayxa; 6 — B TPaRHIHUOHHBIX CHCTeMax: I, § — HavaAbHRIE
napaMeTpsl BO3JlyXa; 2 — KOHGYHLIC MapaMeTpH! IIPR peryJHPOBaHHUH
Mo MEeTOAY <TOYKH DOCEI»; 4 -— KOHEUHble napaMeTprt B CHCTeMax ¢
GafinacoM y XaMep OPOIIGHHS MO METOAY <ONTHMAJAbHKX DEeXKHMOBS ;
5 — napaMeTrphl CMeCH BO3JyXa IOCJe KaMepbl OPOMEHHA B BO3AY-
Xa ¢ HavaJIbHbIMH HapaMeTpaMH 3

METpy NOAAEPKHUBAIOT JATYUKYU TEMHEPaTYpH, YCTaHABAH-
BaeMble B mojache (cm. m. 3.4), BO3JefiCTByIOUHE Ha YCT-
POHCTBA, H3MEHSIOIIME pPacxoj TEIUIOHOCHTEAA B TEIJO-
OOMeHHUKe NepBOI0 NOAOTPeBa HJH COOTHOINEHHE B CMECH
HapYXHOI'0 H PEUUPKYJALUHOHHOTO BO3AYXA.

2.3. Ilpunnun YIIA kKauecTBEeHHO OTJMYAETCA OT TPaIH-
HHOHHHIX METOJOB PEryJHpPOBaHHA CHCTEM BEHTHJSIUHM H
KOH/IHIIROHEDOBANNUS BO3AYXa (TOYKH pPOCH H ONTHMAJL-
HHIX Pe3KHMOB).

TpaauuuoHHble METOAK 32KJAI0YAIOTCH B NOJAYICHHAX H
MOJAEPIKAHUY  HENOCPEACTBEHHO TOCJde CMEeCHTedbHHX
KOHTaKTHHIX anilapaToB BO3/lyXa C MOCTOSIHHOH, a He nepe-
MEHHOH TeMIepaTypoH MO CYyXOMYy TepMOMeTpy HpH (PHKCH-
POBaHHHIX 3HaAYEHUSAX TEMIEpaTypPH IO MOKPOMY TEpPMO-
METPY, B TOM 4UCJIe ¥ NpH HOPHMEHeHHU GainacHHX BO3AY-
X0BOAOB (puc. 2, 6).

[TapameTpr! BO3ZyXa nOC/AE CMECHUTENbHHX KOHTAKT-
HEIX annapaToB OPH TPaAHUOHHBEIX METoJaX NOAJAEpPKHBA-
0T, NOJb3YSACh ONHHM JNATUMKOM, H3MEDSAIOMWHUM TeMOeparTy-
PY BO3AyXa HO CYXOMY TEPMOMETPY. DTO BHS3hIBaeT Heo-
XOANMOCTD 0053aTEAbHOIO AOBEACHUSA BO3AyXa B DpPOLECCs

OPOLICHHS MO COCTOSIHNSA, OJH3KOro K MapaMeTpaM HACH-
[HEeHHS, KOI{a 3HAYEHHUS TeMmMieparyp MO CYXOMYy # MOKPOs
My TepMoMeTpaM OJIM3KH APYr APYTY WU COBOAJAIOT.

B GonpmigpcTBe CJOydYaeB 3TO NPHBOAHT K OXJAXKJIERHIO
obpabaTeiBaeMOro BO3AyXa HHXKE TeMIepaType NPHTOKA,
4T0 H OOYCJIOBJIMBaeT Nepepacxoj] Tenja, XoJ0ha, JeKTpo-
SHEPTHH H pacHBIIAEMOH BOJHL.

JCTQHOBRI KOHOUUUOHUPOBAHUS 8030Yxa U BeHTUAR-
yuw ¢ ynpasisemeiMu npoyeccamuy 00200Q10T cyulecroer-
HbIMU RPeUMywecTeamit RO CPABHEHUIO € TPaOUYUORHbIMY
peweruamu,

2.4, [lppMenenne ynpaBJsieMHIX NPOLECCOB HO3BOJSAET
0TKa3aThCAd B OOJBIIKHCTBE CJAy9acB B OAHO30HAJBHLIX CH-
CTEMax OT YCTAHOBKH TEIIOOOMEHHMKOB BTOPOr0 NOAOIPEBa
H OxHON npoMexyTouHoi cekuum (cm. pmc. 1,8). Illpu
S5TOM OTHaAaeT HeoOXOAMMOCTh B YCTPOHCTBE: aBTOHOMHBIX
cucTeM TenJsiocHafxendsn ¢ GoijiepaMy HJIM CMeCHTEJNbHRMH
HACOCAMH JJf TelJNOOOMEHHUKOB BTOPOTO MNOAOrpeBa W
CHCTEM ABTOMATHYECKOI'O PeryJaupoBaHus pPaboTH Tem1000-

MEHHHKOBR BTOPOI'0 HOAOIPERa.
2.5. [IpuMeHenne ynpasJasieMBIX OPOIECCOB NO3BOJSET

UCKJIOYHATE YCTPOKCTBO OannacHHX BO3AYXOBOAOB Yy Ka-
Mep opomenus (cM. pac. 1,6) m, crexoBaTeJbHO, YCTAHOB-
Ky HABYX NPOMEXYTOUHHX CEKINHuH B NEHTPaJbHHIX KOHAH-
nuoHepax (A0 W NOCJHE OPOCHTSJIbHEIX KaMep) ¥ ORHOU C
PEryJHPVIOMAME KJalaHaMH, a TaKXe€ CACTeMYy aBTOMAaTH-
YECKOT0 pery/MpOoBaHHS pacxofa BO3JyXa no OGanmacHOH
JINHUH.

2.6. Ucxiouenne TemJoOOMENHAK2 BTOPOro HOINOTpeBa
A NMPOMEXYTOYHOH CEKIHHA MO3BOJHT SKOHOMHTH B CpeHeM
800 xr Metanana ma ogHo#t ycranoBke. (Llubppa npuseneHa
C VUYETOM YVAEABHOT0 KOJKUECTB4 KOHAMNHMOHEPOB KaXKAOH
NPOU3BOAUTENBHOCTH N0 BO3AYXY, BHIYCKAaeMHX XapbKOB-
ckuM 3aBojom <Kouaunuoueps B rof.) IIpu stom mHa 10—
12 % yMeHbIlaeTcs AJAMHA KaXJOH YCTAHOBKH KOHIHIHO-
HUpOBaHHst BO3AyXa HiH BenTmasuuu (cM. puc. 1,8) 1,
CJACJOBATEJNbHO, NAOMALY MAIUAHHHX 3aJ0B, OTBOAHMEIE

04 2TH YCTaHOBKH.

2.7. BaXnnM OPEeHMYIIECTBOM YIPABJASEMBIX NPOIEC-
COB B CHCTEMaxX BEHTHJAALMH M KOHAHIHOHHPOBAHHUA BO3/Y-
Xa, KAk @OXas3aJ TepMOJMHAMHUYECKHHA aHAJNU3, BJACTCH
SKOHOMHs TEILIOBON SHEPrHH, B XOJIOAHHHA M NePEeXOXHEIA
MepHOAR roja AOCTUracMasi KaKk B NPAMOTOYHEIX YCTaHOB-
Kax, TaK ¥ CHCTeMax, pafoTalomux ¢ PelHpKyJIsIueH.

Axonomun Tensq npu padbore NPAMOTOUHbLLX CUCTEM C
ynpasisemuiMy npoyeccamy KOCTHraercs OJnarofapsi mHoX-
HepXaHui0 B OOCAYXHBAEMHX HOMEUICHHAX ONTHMAJbHHX

(R JAONYCTHMEIX) NapaMerpos Bo3JAyXa HpH MHHHMAJb-
HEX 3HAYCHHAX SHTAJDBIHH H OTHOCHTEJIbHON BJIAXKHOCTH

((p=30 %).
[Toanepxanme 3THX NapaMeTpoB 00eCHEUHBAIOT YIPaB-

JsieMBle NMPOoIEecCH, NO3BOAKIOMKe NOAYUATL HEMmOCPEACTBeH-
HO NOCJe CMECHTEJbHEIX KOHTAKTHHIX aBNapaToB BO3AYX C

napaMeTpaMy NMPHTOKA NPH pPasjHIHBEIX 3HAYCHHAX YIJIOBOTO

Ko3(pdHHeHTa € JYy4Ya npolecca B NMOMEINeHHH.
TpamunroHaLie NPAMOTOYHEIE CHCTEME! BeHTHASIIAN Kk

KOHAUUMORHPOBAHHS Bo3ayxa (cM. puc. 1, a), paboramoinue

C TenJooOMeHHUKaMH NEePBOro m BTOPOro HOZOrpeBa H pe-
ryJAHPYEMBEE MO METORY TOYKH pPOCH, HE MOTYT O0eCHeYHThH

B O0CiayXubBaeMbiX HOMEIIEHHAX ONTHMAJALHOR WiIH AOIMY-

b
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Puc. 3. Ilpouecc oGpaGoTEA BO3AyXa B TPAAMIOUOHHOL CH-

cTeMe Ha J—d-auarpamMme

I'panun
AXanagsoHa

(cMm. puc. 4)
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SOHEI ¢ PECXOAOM TenJa

P YIIA

A A
b b
B —
i i
E -—
3 3

A-+B+B+I+E+3 |A-+B-+I-+3

[1pOACIIKUTENLHOCT, | PACX0A Tenaa, KIDK/Kr (KKaj/Kr)

CTHMO¥ TeMIepaTypH OPH MAHHMAAbHEIX 3HAYCHHSX OTHO-
CHTEJIbHOH BJaxHocTH Bosayxa (30 %) m spranbnum.

Jlis mojsyueHus 5THX HmapaMeTpOB TeMIepaTypa TOUKH
POCH BO3AyXa NOCJE OPOCHTEJLHOH KaMeDH AOAXKHaA ORTh
cko/aI0 0°C may Huxke, uro mpu aguabaTHOM pexHMe pa-
GOTH CMecHTeNILHOrO KOHTAKTHOTO amnapata OpUBEAET K
3aMEP3AHHIO LUDPKYJIAUUOHHOH BOAHL. IlosTOMY sHTa bOUA H
OTHOCHTE/IbHASA BJAXKHOCTH BO3AyXa B OOCHAYXKNBAEMOM IIO-
MelleHpnyd Bcerga OyAyr 60jblue MUHHMAJbHO AONYCTAMHX
3Havennit (puc. 3).

PasHocTs sHTajpnM# B TOUKAX @ (MHUHHMQJIBHOE 3HA-
yegue) U [ oOycaoBiMBaeT nepepacxoX TemjJa Ha 1 Kr
obpabaThiBaemMoro  BO3Ayxa. Kak INOKasHBAOT  pac-
YeTH B 3aBHCHMOCTH OT npoluecca B IOMEIIEGHHH 5Ta pas-
HOCTh KoJeOjaercst B cpeaneMm ot 3,35 mo 5,4 xJIx/kr (0,8
A0 1,3 xkaa/kr). CpexHsima NPOJOJNKHTEILHOCTb CTOSHUS
HapyXHHIX TeMmMIepaTyp Bo3xyxa xo -+5°C (xorra tpeby-
eTC YBJIaXKXHEHHE BO3JyXa) COCTaBJAeT, KAK OPaBusO, HE
MeHee 3 200 4.

OJKOHOMHA pDacx0oja Teljla B NPSMOTOYHEIX CHCTEMAax
BEHTHJIANUHM B KOHXUNUOHHDOBAHKSA BO3AYyXa 33 XOJOAHHIA
A nepeXOAHHHA NOePHOLHR COCTABASCT B CPeAHEM NPHMEPHO
12570 gx/kr (3 000 xxkan na 1 xr oGpa6aTEBaEMOro Bo3-
Ayxa).

llpp npumenennur npamoTouHmx cucteM ¢ YIIA (Oes
TENJICOOMEHHUKOB BTOPOrQ BOJAOrpena) ONpeiesieHHas SKO-
HOMHS JOCTHraeTc W Ha NOBEPXHOCTAX Harpepa. 3a cuer
NOBHIMEHNsT CpeXHEH Pa3HOCTH TEeMIEpPaTyp NOBEPXHOCTH
Harpesa TenJ000MeHHHKA OepBOro NOAOrpeBa AOJMXKHA OHTH
MeHbIIe CYMMapHO# HNOBEPXHOCTH HarpeBa TenJooOMEeHHHKA
NepBOr0 U BTOPOro MOAOIrPEBAa B TPAAMIUOHHKEIX CHCTEMax
NpA OAMHAKOBOHU TeMNepaType HPHTOYHOrO BO3AYyXA.

IKOHOMUA TenAd npu NPUMEHEHUL PeyupRYyASyUL 8 Cl-
CTemax ¢ ynpasinemolmu npoyeccamy JOCTUFAETCHE B pe-
3yJbTaTe CJeAYIOUEero.

Ilpr obecneyeHHn OAMHAKOBBIX NAPAMETPOB NPHUTOUHO-
IO BO3AyXa MCKJIO9aeTCs Pacxof TemJia B TenNcOOMCHHHKE
BTOPOro MOAOrpeBa B TeYeHHE XOJOAHOro ¥ HNEPeXOAHOI'O
IIEpUOAOB H KOMIIGHCUPYETCHd 2TOT pPacXolx eCTeCTBeHHEIMHU
ACTOUHUKAMH TenJa 3a CYeT HCHOJAb30BAHHA NOBLINICHASA
SHTAJbIOHK HAPYXHOI'O BO3AyXa m OoJice AJHTENLHOrO Ie-
PHOZA HCIOJb30OBAHHS TelJla PEUUPKYJISLHOHHOIO BO3AyXA4.

B pacueTHRIA DOEPHOA, IPOIOJRKHTEJBHOCTH KOTOPOIo
Hesequka (7—8 Y% orounmTeapHOro nepruoaa), TenNoBas Ha-

Tadauna 1

—

DKOHOMMS TellJia

bon padote D Ment. u TP | vna o o I
280 3100 (740) | 3100 (740) 0 0
1320 10590 (2530) | 3936 (940) | 6654 (1590) | 63
210 1633 (390) (0) 1633 (390) | 100
130 1005 (240) 84 (20) 021 (220) 92
130 670 (160) (0) 670 (160) | 100
350 1758 (420) 482 (115) | 1276 (305) 73
2420 18 758 (4480) | 7600 (1815) | 11158 (2665) | 59



Puc. 4. Cpapnenne na J—d-nmarpaMme pexmMoB PaGOTH
CHCTeM KOHAHUHOHHDOBAHHS BQO3AYXa ¢ pEUUPKyJslHeA:

YIIA r TpagunuOHNORA:

I;p (napaa 28—24) — OTKAOUCHAE TEUJOOOMGHHEEA NepBOTO HO-

JHorpeRa B TPalHUIHAOHHKX CHCTEMAaX] I;n (1aeua I1—10) — OTEIC
YeRHe TellIcOOMEeHRHKAa NOepBoOro MOROTpeBa B cmcreMax ¢ YIIA;
Iip (npHnA 12—13) — TpaXUNUOBHLIE DpolRecc aARabaTHOTIO YBJAXK-

HeHHZ BO3AYXa B ODOCHTEJABLHEIX KaMepax; [ ;‘H (nagua 18—19) —
ynpasageMbifi npopece aaHalaTHOro ybJaaXKHEHUS BOSAYXA

rpysKa remiooOMenHHKa BTOPOro nMojorpesa JAOJMKHA KOM-
ICHCAPOBATLCA IEpBHIM DOJOIPEBOM B CHCTEME C YIDaB-
JsIeMBIMU NPOLECCaMH.

IlpuMencHne ynpasaseMmX mpoueccos aamaGarHol of-
pabOTKH BO3NYXa B CHCTEMAax C PelUPKYJIANEeH NPUBOAUT
K COKPallEHMIO IMOJAOBOrO pacxoza Tenna OGonee ¥ueM Ha
50 9%. PesyanTaTH pacueTa SKOHOMHM pacxofia Tenjia B
cucreMax C pepupkyasnuel YIIA B TpaaunwOHHLIX (UpPH-
MEHHTEJLHO K KJAHMATHYECKHMM YCJOBEAM rop. MOCKBL)
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Puc. 5. Paconiienne BOAW TENOBHME (popPCyHKaMua C Aua-
MeTpoM comia 3,5 1 5 MM B 1HpoKOdakeabHOH POPCYHKOH
[IId 5/9, paGoralomumy Opu Aasaesun 9,8 xlla
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Puc. 6. Pacnonizerre BOjAM THMOBHIMH (opcyHKaMm ¢ XHa-
MeTpoM comsa 3,5 H 5 MM B IIHPOKO(PaKeIbHOH (POPCYHKOH
1P 5/9, paboraromumu npu masiaeHudm 98 klla

OpHBeAeHK! B Ta0Ja. 1. 30HK HAXOXAGHUS RAPYXHHIX mapa-
MeTpoB 0003HaYeHH Ha pHC. 4.

2.8, HemanopaxuuM ODpedMymecTsoM OPUMEHeHUS CH-
creM ¢ YIIA sBagerca HCNoAb30BaHHE B HUX LIHpPOKOda-
keJsHHX $opeynox LIIP 5/9, paspaGoramamx ITHHKIII1
HHIKeHEPHOr0 080pYAOBaHU.

Taxue d¢opcyskr ycrofiquso pafoTarOT B IMUPOKOM
AnanasoHe AABJEHHS BOAH Nepex HUMH, B TOM 4YHCJE U B
oGnacte Manwx pasjenud (or 15 klla, mwam 0,15 atm) B
GTJHYHe OT THHOBHX, biarogaps STOMy OHH NO3BOJISIOT B
ABHCHMOCTE OT PACXO/ia pacnhigeMOl BOAK UJIABHO K3-
MeHATh IJOLXAAL NOBEPDXHOCTH KOHTaKTa MEXIY BO3AYXOM
H BOAOH H cfecneddBaTh NPOBEACHAS YODPABASAEMEIX IPOLXECH
COB TEILIO- H BJarooOMeHa.

B muapoxodageNbHHx (GOPCYHKAX OTCYTCTBYET METadl-
AuNEeCKAR BEAANRWNI, KOTOPRId HMeeTCA Yy TUIOBHIX (OpPCY-
HOX, B CBfASH ¢ uYeM COKpamaeTrcs pacXoh UBETHOrO Me-
TaJMIA.

Hlupokodakenshrie GOPCYHKE HMEIOT ARaMeTp BLHIXOA-
BHOro conia 9 MM (mpu ZhaMeTpe BXoZa b MM), ¥TO HO3BO-

7



g, xe/¥
700

500 IS .

400 & -

300 - > ~ |

000l — 2

0.2 03 04 0.5

06 47 48 09 10

20 30 40 o0 60

70 80 890 180 120 150

Puc., 7. Pacxoapas xapakTepucTHka muporodarennunx ¢opcynox [P 5/9

g=416V P, kr{d4, rpe k=416 — pacxoAHEA Kos(dhHnMeHT,

JIWJIO PEe3KO YBeJNHUHTb 3HAYCHHA IeOMETPHUECKOH Xapaxre-
puctaku ¢popcynok A no 4,26 smecro npumepso 0,8 y pa-
Hee BHIOYCKaBIIMXCHA. B CBf3W ¢ 3THM YBEJHUHJCS Yroh
packpuTas ¢akena IIAPOKo(akeJbHHX (PopcyHoxk po 140°
sMecTo 70° v THOOBHIX (pHc. 5 H 6) M CymecTBeHHO CHd-
3UJaCh HX AaNbHOOCHHOCTB, UYTO MOJOMHTEJIBHO CKAa3aJoCh
na paboTe BLHIXOZHOTO CE€NapaTopa OPOCHTEJIbHBIX Kamep
OK®.

KpoMe Toro, yseJu9eHHe BEIXONHOTO AnaMeTrpa COIJa
J0 9 MM CYIIGCTBEHEO CHH3WJO BEPOSITHOCTE 3aCOPOB.

P — pannenne nepen ¢opcyHKaMH, aTH

B tunoBux meHTpobGexBHX (OpCYHKax, Kak NpaBusio, 3a-
COPSIOTCS] BHIXOJAHHE CONJIAa B Pe3yJhTaTe HAACHHA B HHX
N0 HYJA OCEeBOY CKOPOCTA.

IIapokodakeabHEe (GOPCYHKH CO3AAI0T B cpeaHeM 6o-
Jee MeJKHe KalJd, uTo JaeT Bo3MoxXHocTh Ha 20 % yBe-
JHYUBATL NOBEPXHOCTh KOHTAaKTa, OpHXoAAmyiocs Ha 1 kr
pacnelJISAeMON BOJH.

PacxopHasi XapakTepHCTHKA IIHpoKodaxeJbHLIX ¢Gop-
CYHOK NpUBejJeHa Ha pHC, 7.

3. TEXHOJIOTUYECKUE CXEMbBI U PE)XHUMBI PABOTHI YCTAHOBOK,
CXEMbI ABTOMATHYECKOI'O PEryJIMUPOBAHHA
YIIPABJISSEMbIX MPOCILECCOB U X ONTMCAHHUE

3.1, YcTanoBKM KOHAMIMHOHUPOBAHHS BO3AYyXa M BeEH-
TWISIAA C VipPaBJAAEMHIMH npoueccaMH aauadaTHOTO YB-
JIAXKHEHHST CJIeAyeT HPOeKTUPOBATh B COOTBETCTBHH € IIPHH-
I¥NYAJbHEIMKE CXEMaM¥ TEXHOJOTHYeCKoM o6paboTK# BO3-
Ayxa ¥ cxemamu peryaumpoBamus YIIA-1, 2, 3, 4, o.

3.2. Cxema peryamposannsi YIIA-1 (pmc. 8,2) c aBy-
Mf JAaTUUKaMM TeMNEepaTypel B IOMEMEHHM (peryJaHpylo-
UM H KOHTPOJBHHIM) PEKOMeHAyeTcfi JJs HamboJjee
mupoKoro mnpuMeneHud. OHa obGecneyuBaeT MOAJdEpIKaHHE
TpeOGyeMofi TemmepaTypsl BHYTPEHHEro BO3AyXa MNpH JAO-
NycKaeMHX HOpVaMH KoJieGaHuaX ero OTHOCHTENbHOH BJIaX-
HOCTH.

Cxema peryaupoBanus YIIA-2 (puc. 8,6) ¢ AByMs
NaTUAKAMH TeMuepaTypn (0 MOKPOMY TepPMOMETpY) B
nojA0HE OPOCHTENLHHX KaMep W ABYyMSl AaTqyKaMu B HO-
MeIlCHUM DEKOMEHAYETCHA JJIsi MOMEIIeHHH C Pe3KHMHU KoJe-
GaHHSIMH BHYTPEHHHX TEIVIO- K BJATOBHIEJICHUN.

Cxema peryaupoBanus YIIA-3 (puc. 8,8) c AByMd

LATIHKAME TeMnepaType (IO MOKpOMY TepMOMeTpy) B
IIOAMOHE M KOPPEKTHPOBKOH TeMIEpaTypH MOKPOIO TEpPMO-
MeTpa MO BEJHYMHE OTHOCHTEJBLHON BJAXKHOCTH BOSAYXa B
NOMEIIeHUN PEeKOMEHAYyeTc B CJydae OPEeAbABACHHS XKECT-
KHX TpeboBaHAA K MOAMEPIKAHAI0 OTHOCHTEJLHOH BJAXHO-
CTH BO3JyXa.

CxeMa perysmposanus YIIA-4 (puc. 8,2) pekomeHny-
eTcs MJsT MHOro30HAJBHHIX CHCTEM MNpPEHMYHIECTBEHHO B
NPOM3BOJCTBEHHHX 3AaHusX. JlaTuWku TeMmnepaTyph (pe-
PYJAMPYIOIME ¥ KOHTPOJbHHIN) clelyeT NPH 3TOM YCTaHaB-
JuBaTh B NPHUTOUHOM BO3AYXOBOJE, a2 TOYHOE PETyAHpOBa-
HHe TeMIepaTyphl B KaXJo# 30He [POH3BOAHTL C KO-
MOIIbIO 30HAJBHEIX HOAOIPeBaTE]EN.

Cxema peryaupopanus YIIA-5 (pmc. 8,0) pexkomeHny-
eTcH AJf VCTAHOBOK KPYIMIOTOAMYHONO KOHAMHHOHHPOBAHUSA
BO3AYyXa, B KOTOPDHX OXJaXXAEeHHE BO3JYyXa B JIeTHEe BpeM
OCYINECTBJSETCE B NOBEPXHOCTHHX BO3XYXOOXJaIHTEIAX
uax 8 BTM, B 3aBucuMOCTH OT HA3HAYUCHHH KPYTJIOroAud-



HOH YCTAHOBKH pEryJIMpOBaHHE B 3HMHHN ¥ NepeXOXHEHIH POBaHHA BO3AYyXa M BEHTH/SNUM H CXeMH aBTOMaTHYECKOI'O

MEePUOAHR AOJNKHO OCYWEeCTBAATLCA mo cxemMam YIIA-1, 2 peryJIMpOBaHuA YIPaBAseMbX NPOUECCOB OPH agnabaTHOM

uay 3. yBJAaXHEHHH BO3AyXa B 3aBHCHMOCTH OT XapaKTepHCTHKH
Cxema peryaupoBannasi paGOTH HOBEPXHOCTHRIX BO3JLY- TENJIOBJAXKHOCTHHIX PEXHUMOB B OOCAYXHBAEMEX NOMeEIle-

Xo0XJaauTediedl NOJKHA HPHAHUMATHBCS B COOTBETCTBHH C HUAX ¥ TpeGoBanmu#l K NOLACPKAHUIO BHYTPEHHHX NapaMer-

TPAARUHOHHLIMH DPEelICHUSIMMU. pOB AOJAXKHE OPHHAMATHCI B COOTBETCTBHH C JaHHHMH,
3.3. TexHoJsoruyeckyue cxeMhl yCTAHOBOK KOHJIMIIMOHH- IIDHBEACHALIMU B TabJl, 2.

4

Puc. 8. CxeMB aBTOMAaTHYECKOrO PEryJMPOBAHHS

a — YIIA-1; 6 — ¥TIA-2; 86— Y11A-3; 2 — YI1A-4; 6 —
¥ITA-5; 1 — Bo3nywiHB# KJanaH ¢ NPHBOXOM:; 2 -— RaT-
YHR TeMIepaTypkl HAaPYXHOIMO BO3AyXa; 3 — OHALTD;
4 — BO3AYMIHWA Kiaallad ¢ NOPHUBOJAOM Ha pELHPKYJASLU-
OHHOM BOSAYXOBOAE; 5 — KaJopHdep uepsoro mnomxorpe-
Ba; 6 — KaMepa oOpomeHusl; 7 - OPHTOUHKIA BEHTHNA-
TOP; 8 — BRITAXKHOHK BEHTMAATOD: 9 — oOcayKEBacMoe
nomewmenue; I0 — JaTUUKH MHUHUMAJBHO  JONYCTHMOR
TeMOepatTyps B lOMelerad; J/I — AaTUAK TeMuepaTyph
B noMelneHEn; 12 — peperaouarean; 13 — knanman, pe-
TYJRPYIOMBH pacXol BoZH uYepe3s (HOPCYHKH KaMeph
opoigenus; 14— NATYHR TeMIOEpaTypHl MOKPOro Tepmo-
MeTpa MNPUTOUHOrO Bo3nyxa: 15 — KJanaH, peryJHpyro-
NIAK pacxXol TeNJOHOCHTENS 4Yepes Kajiopudep uepBOro
noporpena; 16 — mnepermiotaTendh XATYAKOB TeMmnepary-
Ppl MOKpoOro repMomMerpa; I7 — HAaTUHK TeMIIepaTyphl
MOKpPOro TepMoMeTpa; I§— HaTUME OTHOCHUTENLHOM
BJIaJXXHOCTH B roMemerun; 19, 20 — JaTUHKE TeMnepary-
PHl B NPHATOYHOM BO3AyXOBoAe; 2] — 30HaAJBHBE TOHO-
rpepaTendb; 22 — KiyanaH, PeryJEPYIOIIHEA pacxonx TemJo-
HOCHATEeNAS uepe3 S3S0HaJLHRIA TojorpeBaresb; 23 — IO-
BepXHOCTHEIE BO3AYXOOXJaIAHTeNb; 24 — KjganaH, pery-
JUPYIOIHEA PacXol XOJNOJOHOCHTEJ S Hepe3 MOBEePXHOCT-
HBIY BO3JAYXO0OXJaJHTeNab

2—894 0
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Tadauna 2

T PexOMeHAY eMBIE
e ponay ™ || XepeercT, MO | by L—
POBaHuSA
O0iecTBenHNe 30aHUA
AIMUHHCTDATHBHHE noMemenusi,| I[Tocroanumne Tenyonocrynaenus | YIIA-1 Hauboaee npeInouTATE/bHAS
6iopo, 3aJH 3acefaHHH, NoMelleHHsi| ¢ mpeobJajaHueM HX HaJ TENJIO- cxeMa A48 OOBIUHBIX YCTAHOBOK
nasi OBM, pecropaHm, OoJbHHILL,{ MoTepsaMH  (MMeeTcs  CHCTEMA KOHAUIIMOHHPOBAHUA B BeHTHJI-
MarasMHe, TeaTpel, OHOJHOTEKH| OTONJEHHs) uud (a. c. 846930, 827893)
H T. [.
[llxoanl, crnoprTuBHEle 3a4b, BHICTa-| IlepemesHble TensomocTymiaeHus,| YITA-2 [TpeuMyLieCTBEHHO B YCTaHOBKAX
BOUHEIE HaBHJLOHE], KHHOTEATPEI OpH 3HAaKONepeMeHHOM  TemJo- OPOU3BOAHUTEABHOCTHIO GoJee
BAAMKHOCTHOM OTHOWCHUHN | 30 Ttme. ™3y Bospyxa (a. c.
Mysen, xuuroxpanuiauma, kKuHodo-| Ilpu sopmupoBanuu u oGocHoBa- | YIIA-3 342016, 827893)
TOXPaHHJIYIA A T, [. HMM TpebOBaHHiI K HOAAEPKa- (a.c¢. 352093, 827893).
HUIO NpeJelIOB H3MEHEHHSI OTHO-
CUTEJbHOU BJAXKHOCTH B I[OMe-
IIeHAAX
llpoMbimienHpIe 31AHNSA
IIpousBoacTBennsie mnoMemenunsi, B| ITocrosimanle Temnomoctymiaenus | YITA-1 Hau6oiee npeanouTHTEAbHAA
KOTOPDHIX HOPMUDPYETCH B XOJOXHHH cxema. B nepexoaHud M TelIHIM
H NEPEeXOJHHH NepHOABl MUHHMAJb- Iepuogsl FoJa peKOMeHAYeTCs
Has OTHOCHTEJLHAs BJAXHOCTH NpUMEeHeHHe ABYXPAJHBEIX OPOCH-
TEJABHRIX KaMep JJs aguabaTHO-
ro OXJaxJIcHUsI IPUTOTIHOrO BO3-
Ayxa
[IepeMennrie Tennomoctymienust | YITA-2 B renawii OepHOJ YCTAHOBKH
gaccqmmmmrca Ha napaMeTpH
ITpoussoncTBennLe nomemenusi| IIpu HopMmupoBanuu u oGocHoBa- | ¥YIIA-1 coBMme-
JIETKON H TEKCTUJbHOH LPOMLIILIEH-| HUM CTPOTHX TpeGOBaHHA K mOA-| CTHO C CHCTEMOH
HOCTH JEePIKAHHIO OTHOCHTEJ/ILHOH | AOYBJaXKHEHUS
BJIAXHOCTH YI1A-3

* Paouyio JOKYMEHTALMIO Ha Bce cxeMH peryauposanus (mudp D-1467) moxuo sakasate B IJTHUUDII unxenep-

HOro of0opynoBauus.

Puc. 9. BapuanTk yCTaHOBKM XaTYHKa TeMnepaTyph MOK-
poro TepMoMerpa
¢ — BHIIIIE YPOBHS XKUAKOCTH; 6 — HH¥KE YPOBHS XKIKOCTH

3.4. CxeMp! peryaupoBanus YIIA caenyer cobupartb H3
BRINYCKAEMEIX OTEYECTBEHHOH OPOMHINJIEHHOCTHIO CEPHUHHBIX
NnpuOOPOR aBTOMATHYECKOrO PEryJHpPOBaHAs U YNPaBJCHUS.

B kagecTBe ZaTUHKA TEMIepaATYPH MOKPOro TEpMOMET-
pa (TMT) ucooas3yloT CTaRZAPTHHIA DOrPYXHOH AaTUHK
TEMAEPATYpH!, YCTAHABAMBaeMul Au00 HUXKE YyPOBHA BOAH
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B CTEeHKe TNOAAOHA, JuOO BHINE YPOBHS BOAK B ROAHOHE
KaMepel OpPOLUEHHS B CMaYHBaeMOM TKAHEBOM 4eXJie, KOHel
KoToporo onyineHn B Boay (puc. 9).

3.5. B peromMemayeMHX cxemax peryJampoBarms YIIA
npu KOMPOPTHOM KOHAMUWOHHPOBAHHM CJAEAYyeT HpPenay-
CMaTpPUBaTh OTKJIOYEHUE OPOCHTENLHHX KaMep NpH TeMIe-
paType HapyXHOro Bo3jiyxa Gojsee 3-—5°C. B strom cay-
vyae BJArOCOJAEpKAHNWEe HAPYKHOrO BO3AYXa, KaK NIpaBUJIO,
AOCTAaTOUHO A obecneyeHUs] B OOCAyXKHBaeMHIX noMelle-
HusIX TpeOyeMoli MUHUMAaJbHOA OTHOCHTENBHOH BJAXHOCTH
pasHO¥ 30 %.

Has oGecneueHnss MUHHMaJdbHO JNONYCTHMOK OTHOCH-
TeJbHOH BJAaXXKHOCTH B noMemenud (30 %) yBaaxHenHe Ha-
PYXHOI'O BO3ZyXa HeoOXOZUMO B NepHOX 3UMHHX TEMIIC-
patyp (mo +5°C) B Teuenne 3000—3500 u, 1. e. 2/3 oTO-
NHTEJLHOr0 HepHoja.

3.6. B xosonunit ¥ nepexoAnHf NMepuoinl (B A®anaso-
He TeMIepaTyp HapyxkHoro Bodgyxa jao 3—bH°C) nomycka-
eTcsl NPUMEHATh ONHOPSAHEE NPOTHBOTOWHHIE KaMEpH, pa-
Goralomuae IpE Maanix Kosdduunentax opoirenus (0,15—
0,7) nas oOecneuenus He3Hauuteawsoro (no 1,5—2 r/r cy-
XOT0 BO3[YyXa) yRJaxKHEHHUS BO3ayXa.

IIast anmabaTHOTO OXJAXAEHHUS BO3JIyXa B TENJHH ne-
pEof (B KHana3oHe HAPYXKHHX teMnepatyp or 15°C no



pacYeTHHIX RO napaMerpaM A) peKOMEHAyeTcss B yCTaHOB-
JGHHHIX OPOCHTENbHBIX KaMepaX BKJIOYAaTh BTOPOH pPAAR

(POPCYHOK.
IIpn paGore xaMepws Ha XBYX pPRAax HeoOxoawMO OT-

KPEITh 3afOpHYIO apMatypy (3alABHXKH), YCTaHOBJICHHYIO
Ha OpPOCHTeJLHEX KaMepax nepel psAoM, pachbVIAIONIAM
BOAY 0O IOTOKY BO3AyXa.

ONMNUCAHHUE PABOTDH! CXEM ABTOMATUYECKOIO PEIrYJIVIPFOBAHHWA

3.7. Cxema YIIA-1 aBromarusanup anmabGaTHHIX YII-
paBJSieMEX NPOUECCOB B XOJOMHBIA H IEPEXOAHLIA IEPHO-
Abl rofa NpEMeHsieTcsa npu pabore OAHO3OHAJBHHIX CHCTEM
C peUUpPKYARUHeH Bo3Ayxa (OaA NPAMOTOYHHX CHCTEM B
cCXeMe HCKJIOYaeTcs yaea perynuposanus cMecH). Cxema
NDEMEHHMAa B Pa3JM4IHBIX MOMEUIEHHUAX, B TOM HHCJIE C pes3-
KM H3MeHeHHeM TemjoBbigeJennid. OHa NpHroAHa W B Tel-
JHf nepHOA roja s axuabaTHOro OXJaXXJeHHs BO3JLyXa
B CHCTEMaX PacCYUTHBACMHX Ha mapameTpH A.

OcHopBras ocofennocty cxemu YIIA-1 3akmouaerca B
TOM, 9TO TEeMIepaTypa BO3AyXa B IOMEIICHHH NOAAEPKH-
BaeTCA HMOCTOSIHHON IOCPEACTBOM peryJHPOBARAS BEJHUAHLI
oXJiaXAeHAS TPUTOYHOI'O BO3AyXa B OPOCHTEJIBLHOH KaMmepe,
np¥ H3MEHEHWH pacxona (AaBJjieHHs!) BOZAH, PacIEIfEeMOM
(opCyHKAMH, MO UMNYJLCY JaTyuKa TEMINEpParTyprl B IOMe-
II€HHH, KOTOPHH BO3JAEHCTBYET HA HMCIOJHUTEABHLIM MeXa-
AE3M (DpUBOA) KJalMaHa, YCTAHOBJCHHOIO HAa HarHeTaTe b-
HOM Tpy6onpoBoje Mnepel OPOCHUTEJBbHON CHCTEMOH C (Pop-
cynkaMi, Ilpn nosrimeRHu TeMnepaTypH BO3AyXa B IOMe-
INGHAY KJIANIaH OTKPHIBAETCA, a NPH €€ NOHHUXKCHHH 3aKphbl-
BaeTCH.

Ilo paTawky TeMmepaTyps B HNOAJOHE OPOCATEILHOM
Kamepn (MaH Mokporo tepmomerpa TMT) peryaupyior no-
JOrpeB NPHTOYHONO BO3JAyXa: BHAYaJie BO3ACHCTBUEM Ha HC-
OOJHATEJNbHHA MeXaHH3M KJamaHa, MeHSIOIEero pacxoxn
TCIIOHOCHTENS B TEMJNOOOMEHHUKe OEepBOro Mojgorpesa, a
3aTeM Ha HCNOJAHUTEJbHHIH MEXAHH3M CMECHTEJBLHEIX KJa-
IIaHOB HapYKHOr0 M PEIMPKYJIAUBOHHOT'O BO3JyXa.

OcoGennocts palotw patuuka (TMT), ycranosJienno-
ro B NOJAOHE OPOCUTEJNbHOH KaMEpHl, 3aKJ/JI0YaeTCd B €ro
HacTpPOHKe Ha TeMIepaTypy BO3AyXa NO MOXpOMY TEepMO-
MeTpy, XapaKTepHU3yIOHmyI0 SHTAJbIHI0O NPATOYHOTO BO3AY-
Xa. JIOnoJHUTEJAbHHHA HAaTUHK TeMIepaTypH, peardpyroniui
Ha pe3koe CHUXKEHHE TEeMIEepaTypH B NOMEINeHHH, Yepe3 ne-
pexJioyaollee yCTPOHCTBO NEPEeBOJHUT CHUCTEMY Ha HOBHIH
pexnM paboTH, NPU KOTOPOM O OCHOBHOMY HATYHKY TEM-
nepaTypnl B MOMEILIEHUH PETryJAUPYIOTCH Y34k, YBEJIHIHBAIO-
e HONOrpeB NMPHTOYHOrO BO3AYXa, T. €, YCTPOHCTBA, N3-
MEHSIOMHUE pPacxoX BOAL B TEIJOOOMEHHEKE NEpPBOTO MO-
AorpeBa W@ COOTHOINEHHUE B CMECH HAPYKHOTO M PELHPKY-
JsuuHHOro Bosgyxa. [Ipm srom jpatunk TMT ortkaiowaercs
OT mepe/la¥¥ CHCHAJOB Ha Y3JIR, peryJaupylollyue NOAOTPEB
BO3AyXa.

Ha aHajloruuhmii peXHM peryJHADOBaHUsI CHCTEMa me-
PERJIOYAETCH 1O CHTHAJNY JAaTUHKA TEMIEPATyph HapyXHO-
o BO3AyXa B MOMEHT OTKJIOYEHHS 3aIUUTH OT 3aMODaIKH-
BaHHS TEIJOOOMEHHHKA IepBOro NnoAorpeBa. DTO CBHA3aHO
C TEM, YTO Hpu TeMOeparype HapyXHOI'0O BO3AyXa BHILeE
3.:0 °C 9uc/Io yacoB CTOAHUA HAPYXKHOTO BO3AYXa ¢ HHIKOM
aBCOMOTHOR BJAAMXKHOCTRIO MajoBeposaTHo (2—6 % o6mero
YACJAa YacOB 32 XOJOAHBIA H NEPEeXOJNHHI NEepHOAL) M He-
o6X0/IIMOCTE B YBJAXXHEHHH BO3AYyXa OTNaAaeT.

[Ipy MOCTHXEHHMH HapyXHHIM BO3AYXOM TEMIEPaTypH

2"

+10°C cuctema neper/mouaercs Ha JETRUH pexXuM paboTH
Bpyday0. OAHOBpEMEHHO, €CJd B 3MMHEM peXHUMEe HCHOJb-
30BaNlaCb ONHOPSIAHAS KaMepa, BKJAIOYAeTCHd BTOPOH pAX
(popcyHOK. PaGoTaer TOJBbKO y3eJ peryJsnpoBaHUs pacxo-
Ja BOAK B KaMepe OPOLIECHHSA NO KOMaHAaM NaTiuKa TeM-
HepaTyphl.

Cuctema pabotaer CIeAYyIONIHM 006pa3oM.

B xomoxmmplt mepHMOA roja CMECHTAbHEE KJIAATAHEI
o0eleunBalOT MOJAYY HAPYIKHONO BO3AYXa H PEORPKYJaA~
IIFOHHOI'O BO3AYyXa.

IIponecc nomorpesa cMecu HapyIKHOIO H PeNHUPKYJIS-
IIMOHHOI'O BO3AyXa B Kajopudepe nepsoro noiorpepa pe-
TYJIHPYIOT ¢ NOMOMBIO KJjanaHa N0 KOMaHzaM JaTddAka
TEMIEPATYPH MOKPOrO TEPMOMETpPa, YCTAHOBJCHHOIO B
NOAJOHE OPOCHTEJNLHOER KaMephl. B opoOcHTeJbHON Kamepe
BO3AYX, NOAOTPETHA A0 3aAaHHOA TeMnepaTyprl MOKPOro
TepMoMeTpa, annabaTHO YBJIAXKHACTCS BOIOH, PacxoXx Ko-
TOPOH peryJmpyiorT kKJaanadom, H3MmeHsis pacXxoh BOAH 1O
KOMaHAaM JaTiYMKa TeMIepaTypH B INOMEUIeHUH, MNOARep-
XKUBAIOT HEOOXOAUMYIO TeMOepaTypy BO3lAyXa HOcJe KaMme-
PH OPONICHMS, COOTBETCTBYIOUIYIO TeMnepaType NPHTOYHOIO
BO3JiyXa NP 3aJaHHOH TeMIepaType MOKpPOro TeEpMO-
MeTpa.

[lpn nOBHIIEHHN TeMOepaTyphkl HAPYXHOTO BO3AyXa IO
KoMaHlle natunka TMT yMenbmaercsti pacxoJ TenJOHOCHTE-
JisT yepe3 TenAooOMeHHUKH mepsoro noxorpesa. [locie mno-
HOrO 3aKpHITHSl KJalaHa Ha TENJOHOCHTEJe IO CHTHaAy
KOHLEBOIO BHIKJIOUATENA BKJAIOYAETCH HOBAsf CBA3L ® IO
curdajy pgatunka [MT peryaupoBaHneM CMeCHTENbHHX
KJaNaHOB MOAJEPIKUBAIOT 3aAaHHYI0 TEMIEPaTypy MOKPOro
TepMoMerpa. lIpm cHMXKeHMm TeMilepaTypH B HNOMeINCHUH
HaTUYMK 9TOH TeMnepaTyph HOCDEACTBOM CMECHTSJLHHEIX
KJamaHOB IIOBHILNIAeT TEMIEPATYpPy CMECH, a 3aTeM NpPH He-
JIOCTaTOUHOM KOJHYEeCTBE TENJa BKJIOYAET KaJiopHudep nep-
BOro nojorpesa. I'nybuny aamabaTHoro OxJaxACHHS BO3-
AyXa PeryJaupyioT, H3MEHSS PacxoJ BOIH KJAanaHOM OO CHT-
HaJy LKaTYHMKa TeMOepaType B paboucli 30He NOMEIUEHUS.

Pexum paGoTnl CUCTEMEI M3MEHsIeTCs, KOrJa mapaMer-
pPHl HapyXHOI0 BO31yXa HaXOUfiTCA B 30He, Iie TeMnepa-
Typa HUXe 3aJlaHHOH TeMIepaTyphl NMPHTOKA, HO HPH 3TOM
€ro TeIJIOCOAEpIKanKe BHIIIE JHUHHAM TEeNIOCOAESPIKAaHUS, 3a-
RaHHOrO AJisi aAuabaTHOIO yBJaMKHEHHS BO3yXa B OpPOCH-
reJIbHOH KaMmepe, T. €, BHINE HACTPOAKM AAaTYHKa TeMIuepa-
TYpEl MOKporo tepMoMerpa. B aTOoM ciayqae temmepartypa
B NnoMelneHuy OyZer HHIXKe MHUHHUMaJNbHOH nomycrumol, Ile-
pexnodaTesk cpaboraeT N0 KOMaHAES AAaTYHKA MHUHHMAJL-
HOM TeMInepaTypH B UOMEINeHHH H TeMHOepaTrypa CMecH
nocjie OEPBOro noxorpeBa OyAer PEryJaupoBaThCsi MO KO-
MapJe naTdHKa TeMIEepaTyPH B MOMEINeHHH.

AHaJZOruuHHE peXxuM paGoTH yCTaHABJIXBAETCH, KOrna
M0 KakuM-JHG0 NpHYMHAM TENJOBHAENCHASR B MOMEIMCHUN
PE3KO YMCHBINAKOTCA ¥ TEMOEpParypa BO3AYXa CHHIKAGTCH.

[Ipn moBonnieHMm HapaMeTPOBR HApPYXEOro BO3AYXa B
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NepexXONHbH K TENJHH NepHoALR B NOMEIICHHe IOCTYNacT
TOJNbKO HAPYXHBIH BO3AYX, KOTODHH NPH HeOGXOXMMOCTH
annabatHo yBJaXHs#ETCA. B sTOM caywae pacxox BOAH
Jepes KJalaH TakKXe peryJjupyercs MO CHrHajJaM XaTyHKA.

Cxema YITA-1 po3BoasieT MOAAEpXKBaTh B 3UMHAR M
nepexoAHEH NepHoALl TeMOepaTypy Bo3AyXa B pabouefl 30-
He Ge3 TeHAOCOOMEHHHKA BTOPOro NOAOrpeBa.

3.8. Cxema YIIA-2 aBromartusanuu ynpasJaseMbIX Npo-
I[eCCOB B XOJIOJHHH H NMepeXoAHL! NepHOAHW TOAa NpH pa-
00Te ORHO30HAJBHRIX CHCTEM C pPENHPKyJdluel Bo3Ayxa
(A5t TPAMOTOYHBIX CHCTEM CXeMa YOpOIlaercs) MNpHMeHHU-
Ma B PasjIMYHHX IOMELICHHUSAX, B TOM YHCJE C PEe3KHMH HK3-
MeHeHHsIME TenJoBhaencHuit. OHa MoxeT OHITH NpHUroaHa
B TENJIKH HepucA roaa, ecid o HOPMAM NMPHHATH napa-
MeTpH A u mo pacdery axuaGaTHOrO yBJajXKHEHHsI BO3JAYyXa
AOCTaTOYHa IJs NoANepxaHua TpebyeMBlX napaMeTpoB.

CxeMy pekOMEHIYeTCA NPHMEHSITb B INOMEINCHHAX ¢
CHCTEeMaMH KOHAMIWOHHPOBAHMA BO3AyXa BLICOKOH NPOH3-
BOAMTEABHOCTH MO BO3AyXy H O60JbinuM nBoTpebiacHHACM
Telsa, DTa CXeMa H3 BCex NMPUBEAEHHHX B Hacrormux Pe-
KOMEeHJanusX HaunboJsee SKOHOMHYHA, TAK Kak IpeaycMar-
pHBaeT He TOJMbKO MHHMMAaJbHWHA pacxXxoj Temja B pacyer-
HHIX peXumax, HO H COKpamaerT ero norpebjeHHe Npu Cy-
IHECTBCHREOM VBEJHMYCHUH BHYTPEHHHX TEIJIOBRIIEJEHAH,

B. xosnonmnm# nepuod rojla cxema paboraer aHaJiorau-
ro YIIA-1.

C nosnlllleHHeM TeMIepaTyprl Bo3ayxa B o0chayxuBae-
MOM TOMeIIEHHH KJanaH, PeryJuapyliomHH pacxoll BOJAH B
opocHTeNbHOM cHcTeMe OylerT OTKpumBarthcsi. [Ipm ompene-
JIEHHOM €ro mnoJOXeHHH cpadoTaeT KOHIEBOH BHIKJIIOYA-
TeNb, 3aTeM NOepexdiouaTesb U DOAOrpeB Bo3Ayxa Oyler

OCYLIeCTRAATLCA MO KoMaHAaM BToporo patauka (TMT) no
Gosee HU3KOA TeMmepaTypm! MOKpPOro repmomerpa. Pacxoj
TeflJ1a COKPaTUTCH.

[Ipr pe3koM CHMIKEHHH TENJOBHIICNCHUI B NOMEICHUH
10 KOMaHAe RaTYHKa MHHUMAJBHOH TeMmepaTypH cpalo-
TaeT MepekJovyaTeJb U pery/JHpOBaHHE KaJopujpepa nepso-
ro NOAOrpeBa HJM CMeCHTEJbHHX KJananoB OyaerT ocymie-
CTRJATLCA HENOCPEACTBEHHO IO KOMaHJaM OCHOBHOI'O AAaT-
YUKa TeMOepaTyph B HOMELICHHUHY,

Taxoli xe pexum peryJupoBaHHa OyAeT, eCli¥ TeMile-
paTypa BRapyXHOro BO3JyXa OKaXeTCd Buiie 3aJaHHOH
TeMNepaTypel MOKpPOro TepMoMeTpa, HO HUXKe HeoOXoHaH-
MOA TeMnepaType NpHTOKAa B 3TOM CJydae yBJA2XKHEHHS
BO3Jdyxa He Tpebyercs.

3.9. Cxema YIIA-3 aBTOMaTH3aluH YIpPaBAAEMHX
NPOUECCOB C OOAAepaHHeM TEMIEeparyphl H OTHOCHTEJb-
HOH BJAXKHOCTH B NOMEIIEHHH B XOJOJHHH NEepHOA roja
AMECT JABa JAaT4HKa TEMOepaTypH MOKPOro TepMOMerTpa,
YCTAHABJAHBAEMEIX B IOAJOHE KaMephl OpOLIeHUS U NHa-
CTpaMBaeMbIX Ha pasHue TeMmneparypn. llpu oTkiIOREHMH
OTHOCUTENbHON BJAXXHOCTH B IIOMEIIGHHUH OT 3aJaHHOTO
3HA4YEHHS1 OHA BKJIIOYAETCS HA HOBRIH pEXHM NOAOrpena
Bo3ayxa. [lo xkoMange maTuuka OTHOCHUTEJILHOH BJIAXKHOCTH
(cM. M na puc. 88) mepekJqiouaTesieM MOAKJIIOUAETCH BTOPOH
AATUHK TeMOepaTypel MOKPOI'O TepMoMeTpa, BO3AGHCTBYIO-
IMMH TakXe KaK NEepBhIA, HA Y3JH pEryJUpOBaHHS NOHO-
rpeBa BoO3xyxa Iepel KaMmepo#d opomenus. B pesyabrarte
ofecneuuBaercs TpeOyeMassi OTHOCHTEJbHAsI BJIAXHOCTL B
NOMEIleHHH NpPH 3aJlaHHOR TeMIepaType.

B ocraabHoM paGora cxeMn YIIA-3 anajormuna pe-
)KumaM padorh YIIA-L.

4. METOAHUKA PACYETA YIIPABJASEMBIX MNPOUECCOB
PACUET YNPABJSEMBIX MPOILECCOB AAMABATHOIO YVBJAXHEHHS BO3JAYXA

4.1, YnpapaseMue npoueccnl aauaaTHOro yBaaXKHe-
Husl BO3JlyXa, B TOM UHCJE H NPOLECCH, 3aKaHUYHBAIOIIAECS
MpH BRICOKOK OTHOCHTEJNbHOH BJaxHoctH (@=85—95 %),
MPOTEKAIOT B OPOCHTEJbHHX KaMepax MNPA PeUHpKyISun
pacnulisieMoit BOAM! fzm, KOTOpPasi HOpH 3TOM npuodperaer
TEMIIEpaTypy Bo3AyXa, GJU3KYI0 K MOKPOMY TepMOMETDPY I,
1. e. len=In (puc. 10).

4.2. Pacuer yIOpaBiseMHX MNpPONECCOB aamabBaTHOIo
VBJAaXXHEHHS H OXJAXKICHHS BO3AyXa B Pa3jIHYHRIX CMEcH-
TeJBHHX KOHTAaKTHHIX annapartax (OpOCHTEJNbHRIX KaMepax)
CJACYyEeT HPOBOAUTE IO AHANUTHYSCKUM 3aBUCHMOCTAM [2]

—1 :
Ly = ‘pa — 'o1 = 2 — A [exp (— A,B N

twy — fpy
HJH
W A :
B=——= — /A '
G In ( 2—23)/ 1N

rae Zs, — BeJnudHa (mapaMetp), XapakTepH3yiommass H3-
MEHeHUe TeMOeparypsl TOYKHM POCH BO3JyXa B Npolecce
OpolUcHUST €ro BOAOH; [lpy, Ip2, fm1 — COOTBETCTBEHHO TEM-
nepaTypn TOUEK POCH BO3AyXa A0 M NOCJE OPOLUCHHS H IO

Puc. 10. Cxema o6paGoTkH M o0o3HaueHHs napaMeTpoB
BO3AYXa Ha [—d-iuarpaMMe AJs pacueTa YNpaBasieMOro
aaHabataaro npoliecca
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MOKPOMY TEpMOMETpY BO3AYyXa A0 OpO-
merus, °C; B — kosdpduuresr opoiue-
Hug; W — KOJHUYECTBO pacublifeMoi
BOAM, Kr/4; O — KoJaHdecTBO 0Opaba-

TRIBAEMOro BO34yxa, Kr/a, Beauuuua N
oopeaedisiercss 1o (opMyJie
: R—1
N = ,
n

rie £ — Ko3(HUIHEeHT NPONOPLAOHAIb-
HOCTH, PaBHLIA

fei — teo
n=————==—

lp2 — ;1
rae fey, lep— TEMIepaTypa BO3AYXa IO
CYXOMY TEPMOMETPY IO H TOCJe Opolle-
uns, °C; R — kpurepu#, yYATHBAONIANR
BJHSIHHE BJIarooOMeHa Ha TenaooOMeH.

Kpureput R onpezensercs xax

R=1+-"22 pr (), = 1 4
+2:34 P’ (t)PO*

3pece P’ (f)po = fog — ¢
~— ¢BR

npoussoaHass  JlarpaHxa, rae P,
Ppy — NapuuoHaapHoOe NaBJeHWE BOJS-
HOrO Mapa B COCTOAHHM HACHILECHUSN
npr fpy A lea=1u; a/Pp— oTHOWEHHUE
Kos(pdunueHTOB TENJIO- @ BJaroobMe-
Ha, AJs OOBYHEIX YCJIOBHM pPaGoTH
OpOCHTEJbHEIX KaMep H rpainpeH, paB-
Hoe 0,34; r — ckpeiTast TemjaoTa Napo-
0b6pa3oBaHHdA, AJS CPEIHUX YCJOBHH
paBHar 2450 xllx/xr (580 kkax/kr).

[Ipn onpenencenu R MOXHO Tak-
3)Ke HCNOoJIL30BaThb NPHOANKeHHylo ¢op-
Myay ans P’ (¢)po

P’ (t)pa= 0!339+0!01233(tp1 + z:BE) T

2 2 %
+ 0,00019 (£5, + ¢, ¢+ t2.).

Hns objerdenns pacueros npm oi-
pelejeHHH R cjepyeT HCNOJB30BATH
AparpamMMy, OpuBeleHHYI0 HaA puc. 11,

4.3. PopMyJH AJs1 pacyera ynpaB-
AsIeMBIX HIpoleccoB aznadatTHOro ymJja-
XMHEHUSl BO3AYyXa, a TaKxKe TpPaIuIH-
OHHHIX MPOUECCOB B KaMepax IPOH3-
BoAuTeabHOCTHIO  10..250 TRIC, M3/9
npuseAcHs! B Taba. 3.

KOHCTPpYKTHBHEIE XapaKTePHCTHKH
KAMED OpOWIEHMS H YBJAXHHTENbLHBIX
CHCTEM € MHPOKO(DAKeJbHHMH (POPCYH-
gampu NP 5/9, nasa KoTopHIX caeryer
HCHOJIb30BATh 9TH (POPMYJIE, IIPUBEAEHH
B Tabi. 4,

4.4, IIpn npaMenenwym OpOCHTENb-
HBIX KaMep ANA aanabaTHOro yBJaxKHe-
HUS H OXJaXAEHNS BO3SAYXa B XO0JOA-
HBI K NepexOfHKi NepuoAR He cJe-
JyeT HCHOJAL30BaTh TEXHHYECKHE pele-

A9
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Puc. 11. lnarpamma ajis onpenefeHHs Kputepuss R u npumep pacuera

t
P

"“—28 ﬁCj fn H :=L6 qu t

p —iBa

=-=34 °C, R coctaBdT 1,45

=
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PacueTHLle yPapHeHMs HJisi OnPeResleHHs
THun Kamep A npeA

OpOwWeHus1 ¥ 6J0-

Tabauna 3

PacueTHple ypaBHeHHST NS onpeleJleBrs

Tanp xaMep
OPOIEHHS H
OJIOKOB TernJioMac-

won ngggnmaacco- Zq ! B cooGMeHa Zy B
9 05 Onnopanuane In 2,1
ln( ‘ ) IIPOTHBOTOUHEIE Zp=2—2,1 expX 9—27,
JByxpsannue Z,=2—2,00 expX 2—Z, kKamepa  OKd® o : B— (6)
KaMepul opoile- . B= —— (2) || (ucnoanenue 1) X[—0,7BN] (5) 0,7N
gan OK® (mc- |X[—0,42BN] (1) 0,42 N
noJaHeHne 2)
JAByxpaaHmne
KaMepHl opo-
IIEHHS OK®D 2,1
(ucnonnenue 1)| Zp=2—2,1exp X In o7 )
- —&g
OznHOps AHEIE o 08 | X [—0,48 BN] (7) B=_0—4.8_A'f— (8)
IPOTHBOTOUHEIE ln( 2 ) AByxpanutie ’
Kameprn  OK® 2—27, F| CeKLiMY  Opollle-
é;icn(t))ﬁneﬂne Z,=2—2,050 expX | B= ———-———-——0 — (4) || vua 2IIK
’ C; GJIOKH . 9
TEMNAOMaccoos- X[—0,07 BN] (3) | o \ 2,1
MeHa BTM_2 ﬂHOpﬂﬂ;HbIe 23:2_2!1 exp X Il 2 Z
NPOTHBOTOUHEE . —dg
cexuun 2ITK X [—0,64 BN] (9)| B= m"— (10)
i '

HHSA, NMPH KOTODHIX TpebyeTcs nojAydYaTth BO3AYX IOC-
Je KaMmep OpOIIeHUsT ¢ OOJbIIOH OTHOCHTEJIBHOA BJAXK-
HOCTbIO (OKo0J0 95 %). ITO. NpUBEJET K CYIIECTBEHHOMY
nepepacxony >SHepruu. KpoMe TOro, yBeJiHYeHHEe KOHEUHOMN
OTHOCHTEJNLHOY BAAXKHOCTH BO3JAyXa NOCAE opouleHus (Ha-

Trm HYucJo A _
GaoKo ;ca{s:gg ngﬂggiﬂoﬂﬁﬁae;a ng gcll ;HBOK am},i;'!’:{f“;ﬂ};;"“”
Kameprt opowenns OK® 2 BaaumoBcTpeaHOR
(ncnonanenue 2)
Kamepn opowtenusi OK@ |
(ucnosineHne 2)
KaMeprl OpOINCHUS OKC'l I
IIpoTus IOTOKAa
BJIOKH TenJIoMaccooOMeHa 1 BO3Ayxa
BbTM-2
Kamepn opowmeuuss OK® 1
(ucnoanenue 1)
Kameprt opomenrusi OK@ 2 B3aumoBcTpeunoe
(ucnoJinenye 1)
2 To xe
Cexunn opomenus 211K
1 [IpoTus IIOTOKA |
BO3JyXa

npumep, ¢ 90 no 95 %) TpebyeT Takxe HeonmpasLaHHO BH-
COKHX KO3Q(PUIUEHTOB OPOILUCHHSI.

HOas noaydyeHus nocje OPOLICHMS BO3AYXa ¢ MaJLHIMU
IHAYCHUSMH KOHEYHOH OTHOCUTCJbHOW BJAaXHocTE (3Haue-
Hus Za cocrasaswT 0,2—0,9) pexoMeHIyeTCs NPHMEHAThH

Tabauna 4
CPeRusist 0JioT-
HOCTHL pacnodio- Crnioco0 pealiizanuy pycﬁhéﬁ:m
eHUST cbﬂpCYHOK KOHCTDYKTHBHOI'O YDaBHeBH{k
B PRAY, BapHaHTa (Taba. 3)
WT/M?. AR
~22,0 TunmoBoe pemenue 3aBopa-usro-| (1) 7 (2)
TOBHTEJIS
~20 [TepBrifi psapx ¢opcyHOR, pacuu-| (3) u (4)
JSIIOILHX BOJAY 10 IOTOKY BO3AY-
Xa, OTKJIIOYAETCSH
~20 [Toautponudeckaa cucrema opo-| (3) 7 (4)
[IEHUA OTKJIOYaeTcs
~20 TunoBoe pemenue 3aBoia-u3ro-| (3) u (4)
TOBHTEJA
~15 Ilepsuit pax ¢dopcyHor, pacnul-| (D) m (6)
JAIOIINX BOAY IO IOTOKY BO3JY-
Xa, OTKJIOYaeTcs
~18 TunoBue pemeHHs 3aBoxa-uHsro-{ (7) u (8)
TOBHTeEJSA
TunoBre penieHus | (7) n (8)
18
[Tepuiii pag dopcynox orkmio-| (9) u (10)

yaetca

[IpruMeganne. [IpousBoaHTENBHOCTL KaMep opouieHHst U 6jg0KoB Telsiomaccoobmena BTM-2 nas koHanuZOHEpOB
KTLl 2 cocrasasier 10—250 Tteic. M3/d, cekuufi opomenus AJs cucteM BedTtuasuuu 10—150 Tec. M3/y,
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ONHODSAHHE OPOCHTEABLHEE KaMepH, A NOJYYEHHS BO3-
ayxa ¢ OoabplIMMH 3HAYeHUSIMH Qs (He Goaee 0,93, Z, pas-
Ho 0,4—0,98) — AByXpsAAHHE OPOCUTENbHbLIE KaMephl,

4.5. Ilo ¢opmynaM, DPHBEISEHHM B Tabh., 3, Moxer
OLITh onpelnesieH KO3(POHLMEHT opoluenuss B npy npeneib-
HOM 3HaueHHM Z;=]1, COOTBETCTBYIOIIEM OTHOCUTEJbHOH
BJAAXKHOCTY BO3nyXa mocie opouuenusi, pasHo#t 100 %. Ilpu
peaJIbHHX pacveTax BeJaHYpHa Z, He JAOJXKHA NPEBLIIATDH
0,98 a Taxxe 3HauyeHH#, yKa3aHHHX B 1. 4.4.

4.6. Jlns obecneueBus Halexnoy paloTw oOpocHTENIb-
HHX KaMep B XONOAHLIM MepPeXOAHLIM mepruoin! roja TeMmie-
paTypa MOKpOro TepMoMeTpa HOCJe ODOLIeHNS, TaK e Kax
M Ui HACTPOHKHM HATYHKOB TEMIEpPaTyp B NOJNLOHE OpPOCH-
TeJAbLHEX KaMep, JOJXKHA BRHOUPATLCS, KAaK NPAaBUJIO, B JUa-
na3oHe 5—28 °C.

MpeumanbHOe JapJeHne BojAH nepell (OpCyHKaMM B
ODOCHTENbHLIX KaMepax pexoMeHAYyeTcs NOAASPKHUBATH HE
meHee 15 kIla (0,15 atu), MaxcuMadbHOE, KaK IPABHJO, He
poyxuo npesuimath 295 klla (3,0 atn).

4.7. Pacuer JABYXPSAHBIX OpPOCHTENbHHX Kamep OKOd
HA PEXXHM C MOHMIKEHHEM SHTAJbIHHU BO3JAyXa CAEAYET HpO-
BOXUTL II0 MeTOOMKe, NpHuBeAcHHoR B nn. 4.11—4.13.

4.8. B KavecTBe YCTAHOBKM KOHAMRMOHHPOBAaHMA BO3-

Lo
10 =
095
49 B
0854 17
. iz
4 14
/A 13
- 1,2
0653 2
06 07
- 08
d v Q7
05 06
045 05
G4 04
_ . 035
03
bJ 095
025 42
02

Prac. 12. HomorpamMuma 1 npas pacuera ynpaBiasgeMbIX NPOIECCOB

CHTE/IbHBIX KaMepax OKP (uch. 2)

ayxa, paborammesr KPYrJIOTOANYHO € YIPABAACMBIMA IIpO-
LIeCCaMH, B HAcTOSIIee BpeMA MOXeT OHTh DEKOMEBJoBaHa
cxema ¢ mpuMeHenHeM kamep OK® umau cxema Ha ocHome
BTM-2. B nocneinet oxJjaxkaeHne M OCylleHHe BO3AyXa
OCYIUECTBJACTCS B TEIJIMH NepPUOod rojla B NOBEPXHOCTHHIX
BO3JyXCOXJAa0UTEIAX, 4 B XO0JOAHHH — INOAOTPEB NPOUCXO-
JIUT B TelNJao0OMEHHHKE NEePBOro MOAOrpeBa M YBJAAXKHEHHE
no cxeme YIIA B opocureantiofi cucreme BTM-2. Ilpu sTom
OTNajaeT HeOOX0AUMOCTh B YCTAHOBKE TelyooOMeHHHKaA
BTOPOrO NOAOIDEBA.

4.9. Onsa objeraeHusi pacueroB ynpaBJseMux aanabar-
HEHIX IPOHECCOB YBJAXKHEHHSI M OXJNaXKIACHHS BO3AyXa IO
gopMyJiaM, OPUBERCHHHIM B TabJ. 3, CjAeAyeT HCNOJAbB30BAThH
HOoMOrpaMmHn (puc. 12).

HoMorpamma I cocraBieHa o ¢opMmyde

Z,=2—2,05exp [— 0,42BN];

z, 2= . 5 R—1 . li—le |
tM]. — tpl Il tpz — gp]_

Homorpamma 2 cocTaBjieHa mno dopmynam (3)—(6),
npuseseHHLM B Taba. 3. Ha noMorpamme 2 npasasi IDKa-
Ja Za— 049 OJAHOPSAHKX NPOTHBOTOYHLIX OPOCHTJBHBIX

N
07

175
L 08
65

JaHo

arrabaTHOrO YBJAXKHEHHMS BO3AYXa B ABYXPSLHLX OpO-
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N
a7 Bf 7
0751 r{’g
. 14
: {3
: 12
085 11
{
49 1A,
D, j' _ 0,3
10 07
11 6.6
05
1,2+
: 74
131
0.35
W4 03
/
& __ 0,25
16
17¢. 0,2
18]
19
90
21
27
29
24 -
2’ i

10
495
09 10
085% 095
08 09
0753 085
07 ¥ 08
0653 075
a6 % %’

E 65
(551

= 06
653 55
045% p5
14 -F 045
a35§ %

E 035
03

-3
025

0,25
62 ,,
g15 + 419

Puc. 12. Homorpamma 2 ans pacyera ynpaBasieMHX NpONECCOB aanalaTHOrO yBJAXKHEHHS BO3AYyXa B ONHOPAIAHHX IPOTHU-

BOTOYHRIX KaMepax

kamep OK® (ucoosnesue 1) cpennelr mIOTHOCTHLIO pacmno-
JoXeHus ¢dopcyHok 15 mr/M2 B pady, JeBas mxana Z, —
Aan oxHopsAHBIX Kamep OK® (mcnoanenme 2) u gas ye-
JaXBUTeNRHHX cucTem B KaMepax OKC u 6aoxax BTM-2
MPA cpeiHel JIOTHOCTH pacmosoxernsa ¢opcyHok 20 mr/m2
B PSAY.

4.10. Meroauka pacuera OPSIMHX 3aJau 3aRJIOY2ETCA
B CJACAYIOLIEM.

Ilpy nasecTHHIX o1, fp1, Im, fo2, Ipe BHAYAJE BHIUNC/ASA-
10T 3HayeHHd Z, u Koapduuuenr n. [lo smauennsiv pasno-

cTE (fpi—fm1) ¥ ly Nno guarpamme (cM. puc., 11) onpexne-
JF1I0T KpuTepuit R n Beanuuny R—1.

3aTeM BHIUUCASIOT 3nagenme N = (R — /n.

[lo nomorpammam 1 uim 2 (cM. puc. 12) npm H3BecT-
HHX Zq ¥ N BHUHCAAIOT pacyeTHhii KO3(POHINEHT opolle-
nusi (B). AnasnormuHnle pacueThl BHINOJHAIOTCH OO GOpMy-
Jam, NIpuBeleHHNM B TabJ. 3.

[IppMeHeHne METOAUKH HJAJIOCTPUDPYETCS OpHMepaMu
pacgera 1—5.

PACUET YNMPABJIAEMBIX NMOJHUTPONMNUYECKHUX NPOLECCOB
OBPABOTKH BO3J1YXA C MOHVW)XKEHMEM ETO TENJOCOAEP)XAHUY

4.11, YnpasaseMrsle NOJATPONHYECKHE Mpomecch o6pa-
OOTKH BO3AyXa C DOHHXKEHHEM €ro TeHJOCORCpPKAHHA, B
TOM YHCAC B OPOHECCH, 3aKaHIMBAIOIIHECS DPH BHICOKOM
OTHOCATENbEOH BJaaxunoctd (85—95 %), nporexaror B
OPOCHTEALBHIX KaMepax HOpd Hojade OXJaXIACHHOH BOZH B
CHCYEMY OpOINCHH.

16

4,12, PacueT ynpaBasseMHX NOJHUTPONWYECKHX [Iponec-
COB C NOHMXCHHEM TEMIOCOAEPXKAHHUA BO3AyXa CJaeiyeT
NPOBOANUTL [0 AHAJUTHUECKHM 3aBuUcCHMOCTAM [3]

AT = ———2— =1 —Cyexp [CoP" (t)po— C3 Bl; (11)

Iy — lun



2'(t)yo
49
06
¢ 7,
| /
| 09
06 Q8
07
051 06
0.5
04
04
031
03
02
a1
. ars
/ZG'ﬂMé?ﬁ aa0ava Odoamiar sadaya

ﬁig-)ﬁa
14
AT 73]
Gr 12 4
) |
g 11 5
03 1
84 «
04 IPER
=
S
05 a6 2.5
0556 7 |
06 04 -0
065 03 =
0934-19
07 af
g -1
075
08

Puc. 13. HomorpaMma jas pacdera NOJUTPOOHYECKHX OPOLECCOB ¢ NOHHMXXEHHEM SHTANbNIUYM BO3AYyXa

beg — 1
Zt='—c_2'_"§£"" = Cy exp [C; P’ (¥) ;o — CeBl,

(12)
tc:[ — Ik

TAC

Aj— mapaMmeTp, XapakTepu3ywOHmui H3MEHEeHme Temjo-
COIepXaHUua BO3AYyXa B Ipoiecce TemaoMaccoobme-
.
Ha ¥,
Z;— napaMeTp, XapaxkTepPU3YIOIINH H3MEHEHHE TeMIepa-
TYP B Opolecce TenjoMaccoofmMena;

p PI[__-PBH R""'l

Plllpo="—" —  — ="
pi BH ’
paHXa;

— npou3BoaHas Jlar-

P! (8),= — KO3 (DUIHEHT TPONOPIHOHAb-

{1,], — TenAocoAcpKaAne BO3JyXa IO H TOCJe ODPOINSHHS,
kJIx&/kr (KKaJga/kr);
[ gy— TemjocolepKanue BO3AYXa B COCTOSHUHM HaCHIIE-

* Us [3] u3BeCTHO, 4TO A7 — Al Iy — I3

TE MR Ii— Isx

HAS [PH HAYaJbHOR TeMmepaType BoAH, xI{x/Xr
(kxkana/xr);
[ pgs !ug —— HauaJbHasl ¥ KOBeUHAs TEMNEPaTypa pacHulife-
MOH BOJAHI, I'DaX;
Ci+ « « Cg — sMOUPHYECKHE KOB(MDHUIUEHTH.

4,13. GopMyn AAA pacueTa HOPOLECCOB OOpaGoOTKH
BO34yXa ¢ MOHUKCHUEM €ro TenJoCOAepiKaHAA HPHBEHEHBH
B Taba. 5. Onu copaseasuBR AJR pacieTa ABYXDAIHEX Ka-
mep opowenus OK® (ucnoanenue 2). [Ipn pacuere mo yxa-
3aHHEM ¢(opMmynaaMm ABYXpsauuix kamep OK® (ucnosanenne
1) » asyxpaaumx cexuuié opomresns 2IIK caegyer yuurtH-
BaTh HNOBHINEHWE HX TENJAOTeXHHUYeCKOH 9¢h¢eKTHBHOCTH B
cpenaHeM Ha 2—4 %,

Hns obacrueHus pacueroB PEKOMEHAYETCH NOAL30BATh-
ca HoMorpaMmo# ga puc. 13, cocrasJerHol no ¢popMynam
tabJ. 5.

4.14. MerosuKka pacuera yOpaBJSeMEIX, a TakXe H
TPAJHIHOHHHX MNPONECCOB 06palOTKH BO3AYXa ¢ NMOHHKe-
HHEM €re TEWIOCOAepxanus) DPW PEleHHH NPAMHIX 3ajad
CBORHATCS K CISAYIOMEMY.
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Ipu sanaramx [y, [s, Iz BHUNCAMOT 3HATCHUE AT,

[lo 3HAUEHHAM DASHOCTH fp—Izs NPH lgm NO AHArpaMme
Ha puc. 11 onpexeasior xpurepuii R u 3HadeHue Ko3dpou-
naeaTa P’ (f) po.

3areM BHIHCAAIOT no (popMydae (14) B Taba. 5 3Haye-
npe B.

Bocnosb3oBaBilUCh yPaBHeHHEM TemoBoro OaJgaHca
I1—Iy=B (tgx—1Isun), HAXOAAT 3HAMCHHE Iy,

[Io wapecTamM napamerpaM Bo2AyXa ¥ BOAR [y, [pgm,
fey ¥ fon BRIIBCAAIOT Beauuuady P’ (1) ro.

[TogcrasuB B dhopmyay (156) B Tabia. 5 3HaYeHHA BeJIH-
qun P’(f)1o m B, noayvaloT 3BavueHHe BeaUIHHH Z;. 3Had
Z:, ONPeASAsIoOT TeMNepaTypy BO3ayXa mociae ero od6pabor-
KA (fe2). Amanoruunapie pe3ysnbTaTH pPacueTOB MOJYYaloT
NPH UCHOJL30BAHUH HOMOIpPAMME Ha pHC, 13.

llpumenenne MeTOAMKM RJIIIOCTPRPYETCR NpHUMEpaMu
6 ul.

TaOauna 5

PacyeTHRle YPaBHeHUS AJs OnPeRejeHAA

THT KaMepht
OPOIeHns Al u B | Zt
JByxpsaHbe AT-—-:I-—I ,07 expX
K;MEPH X[0,4 P’ ({)po—
opoILIeHUd
OK® (ucmoa- _0’8‘% 8] (13) Z,=0,80 expX
Hesue 2) B— 0,4 P (ﬂpo"‘“ — X[l :SP’ (t)Io—
0.88 —0,91 B] (15)
l (I—AI )
1,07 "
ey 2 ]
0,84 (

Ilpenennt: 18>B>Bgap; Bup=|1,5 P’ (f)10—0,163] /0,91;
6°¢t33<tﬂl -

5. CXEMDbBI YCTAHOBKH PETYJIMPYIOI KX KJAIMAHOB
B HUHPKYJALUOHHON CETH OPOCHUTEJIHBHBIX KAMEP

5.1. Pacxon BOaH, pacnniifgeMOd B OPOCHTENbHRX Ka-
Mepax ¢ mupokodaxensanMy QOPCYHKAMY, clefyeT U3Me-
HATh DOCPENCTBOM pPeryJHPYIOIMUX KJIAHaHOB, YCTAHaBJAM-~
BAeMBIX B IMUPKYJIALMOHHONA CETH B COOTBETCTBHUM CO CXEMa-
MH, NPHBEAECHHNMA Ha pHC. 14.

5.2. Perynupymomne KJanaHs cjlegyer pacmoJarath Ha
HATCHETATEJbHOH JIMHHY LUPKYJAAIMOHHBIX HACOCOB nepel
CTOAKaMH ¢ (QOPCYHKaMH B TexX CJydagx, Korla yCTaHOBKU
BEHTHJAANMY H KOHAWIVOHHDOBaHHA BO3Ayxa paboTaioT B
XOJOAHKA ¥ OEePeXOAHOX NeproiZk NpH HeGOALIRX KO3(D-
dunueHTax OPOWICHHS, KOTOphle oOecreuuBaldT KOM@OpT-
Hele HJAM ACHYCTHMEIE IapaMeTpel mMpH MHHHMAJBHREIX 3HA-
YEeHHAX 2HTAJbOUH W OTHOCHTEJbHOH BJAXKHOCTH BO3JyXa B
o0Cc/1yKUBaeMBIX TOMEIlEHUsAX.

Ilpp sTOM pexkoMEHAyeTCsT HOPHUMEHATb OXHOPAAHHE
NPOTHBOTOYHHE OPOCHTSIbHRE KaMepPH (B ABYXPSAAHHX TH-
NOBHIX KaMepax OTKJIYaeTcd OAWH pPAA ¢ (POPCyHKaMY,
PACHBINAOMAME BOAY DO NOTOKY BO3AyXa).

Ilag xamep opoueHus GOAbUIOf NPOUIBOAUTESALHOCTH
HOMYCKAETCA YCTAHOBKAa HApaJJIeJLHO ABYX KJalaHOB Ha
HarHeTaTeJbHOHU JHHHAY.

Puc. 14. O6nsa3ka KaMeprl OpPOLICHRAA

0.3. Peryaupyiompe KJanmaRy CASAYET pacnonarathb
Ha oOBOAHON JUHUN HUPKYAKNUOHHBIX HaCOCOB, ecjiM ycTa-
HOBKH BEHTWJISWHM H KOHAKUIUOHHPORAHUA HNOJXHBE pado-
TaTh Opu OoJblINX Koa(hhHINeHTaX OpOLIeHHS, KOTOpLle
0o0ecneyAaBalOT MAHEMAJIbHEIE Nepenajikl TeMnepaTyps Meix-
AY NPHUTOYHHIM BO3JAYXOM H BO3AYXOM B NOMEMICHHAX.

B 3sTtHX cly9asix peKOMeHAYETCHA MPHMEHATb B XOMOA-
HBlH, [IepeXOHNH, a TakxKe B Tellnlil NePHOAH roja AByX-
pAAHbElIE OPOCHTRJbHEIE KaMepH.

5.4. Pacuyer ¥ BRIOOp PeryJHpyIOMRX KJIanamoB caeay-
eT nhpoussoiutk B cooTBercrBud ¢ [OCT 14691—69
(npuna. 1). Ilpn sToM ciexnyer uMeTs B BHAY, 9TO JJAS HOP-
MaJIbHOH paboTH peryJHpYIOMEro xJjanaHa NoTepH Hamopa
NOJIKHKR cocTaBfATh He MeHee 30—50 Y% norepp Hamopa Ha
HardeTaTeJbHOH JIMHUHM HHPKYJASLHOHHOrO Hacoca.

8.5. LIHpKyJIUAOHHEKE HACOCH JJS yOpPaBAAEMBX NpPO-
1neccoB ananabatHoi obpaboTkm BO3AYXa chaeayer noada-
paTh UCXOLS M3 YCAOBUS OOSCNEYCHUS MAKCEMAJBHOTO KO-

addunHenTa opollleHHs (MAKCHMAABHOIO PACUSTHOTO KOJU-
gecTBa pacnblifgeMof BOMH).

@ — BapHaAT l; 6 — BapHaHT 2; 8 — BapHaHT 3; / — KaMepa OpOIeHHs; 2 — PEeryJaupylolmlHl Kianan; 3 — gacoc; 4 — ofpaTBHi# Kianan
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6. MIPUMEPDI PACUYETA

Mpumep 1. Pacger upaMOTOYHOA CHCTEMBI KORJRBIHO-
HUPOBaHHS BO3AyXa AJNs NOMENIEHMH C NOCTOAHHBIMH TE-
MJORJArOBLIACICHNAMY

UHcxoOuvre Oautuie

PacyeTnple HapaMeTphl Hapy:XHoOrO Bo3fxyxXa b anas xo-
JoAHoro  nepuosia  {r. MockBa): fg=—20°C, Iz=
=—3244 gJIx/kr (—b,8 Kkaa/kr); OapoMerpHUecKoe NaB-
JaeHre 96,2 xlla (745 MM pt. CT.).

[Ipou3BOAUTENBLHOCTL  CHUCTEMH
30000 m3/q,

Yraoso#t xosdduuEeHT Jyda Npouecca B NOMEIUICHRH
(g) — 10920 xdx/xr Baarm (2600 xxaJ/kr BJiard); accH-
MHJISIHOANAs CIOCOBHOCTL NPUTOUHOrO Bo3nyxa | t/kr; ne-
penajn TeMuepaTyp Mexjy OPHUTOYHHM BO3NYXOM M BO3AY-
XxoM B moMemerHuu 7 °C.

TenJonoTepn noMenmieHNs KOMIGHCHpPYIOTCH paboTol
CHCTEMH OTOIJICHHS.

[Tapamerpn BO3AyXa B NOMEUIEHWH JAOJIKHEI NOZACP-
XUBATHCHA B Npeaesax KoM(POpTHOR 30HH: fe=20-—-22 °C;
¢=30—45 %.

MO0 BO3AYXY —

T pebyercs

Brfpath TEXHOJOTHUECKYIO CXeMy CHCTeMRl, olecrneuu-
BAIOMyI0 B OOCAIyKHMBaeMOM NOMEIIECHAH ONTHMAaJbHEE YC-
JOBUS B XOJOJNHHH K NepeXOAHHHM HEpHOAR roAa OPpH MH-
RHMaJbhHOM pacxXoje TelJa.

[TocTporTh mponeccH 00paGoTkH BoO3xyXa Ha [—d-
aparpaMme,

PaccyuTaTh OPOCHTERIBHYIO KaMepy.

Brbpatp CHCTEMY aBTOMaTH3AKMU.

[Tpor3BecTH cpaBHeHHE TEIJIOTEXHHYECKHMX NapaMerpos
CHUCTEME C YNDPABJASCMHIMH IPOUCSCCAMH C TPAAMUUOHHBIM
pelleHEEM,

Pewesnue

Cucrema ¢ ynpasanermeiiyl npoyeccamu

1. Oas noxpnepxadusg B O0OCAYXKHUBACMOM NOMENICHUH
B XOJOAHKEH M NepeXOJHHH NepHOJHN ONTEHMAJbLHHX Hapa-
MeTpPOB BO3JYyX2a NPHUHUMAEM NPAMOTOYHYIO OABO30HAJBHYIO
YCTAaHOBKY KOHAMDUOHHPOBAHHS BO3JAYXa C TEIJIOOOMeHHH-
KOM MepBOro NMOJNOTrpeBa H OPOCHTEALHOM KaMepoH, obecre-
yppaomel aguabarApMi nponece yBaaxHeHHsI 0O0padaThiBa-
eMOr0 BO3XyXa. TemJOOOMEHHMK BTOPOro HOAOrpesa (cM.
puc. 1, 8) He ycTanaBJvBaeM.

YcTaHOBKA KOMILIEKTYETCSl THIIOBHIMH CEKNMSIMH IICHT-
pajbunx KoupuuumonepoB KTII 2-31,56. Ilpuaumaerca 6aso-
Bast cxeMa 1.1 uam 1.2 B 3aBucuMocTy or TpeOyeMoil mo-
BEPXHOCTH HarpeBa TeNacoOMeHHHKA.

2. {15 oupepesieHus napaMeTpoB BO3ayXa KHa I—d-nua-
rpamme (puc. 15) cTpomM YETHIPEXYIOAbHHEK HOPMHDYEMBIX
BHYTPCHHUX NapaMeTPOB BO3AYXa B COOTBETCTBHH C HCXO[-
HEIMH JAHHRIMH, a 3aTeM YeTHPEXYrOJbHAK NapaMeTpoB
NPUTOUYHOro Bo3jyxa. JlJs 3TOrO vuYepe3 BEPHIHHHE YIJIOB
JeTHPEXYIrONbHNKA BHYTPEHHRX NapaMeTpoB NOXA 3aJaHHHEIM
e (e=10920 glx/xr (2600 xxan/kr) m Ad=1 1/rr cyx.
BO3AYyX4a) HNPOBOAWM UHeThIpe Jyda npouecca. Ha xaxuom
Jyde oTKJAaALIBaeM BenuduuHy pabouyero nepenajna rteMnepa-

e

Puc. 15. ITponeccw o6paGoTkm BO3gyxa B cucTeMe ¢ YIIA
ra I—d-pmarpamMuMe (x npumepy 1)

Typ, paBaEyI0 7 °C. Hepes mnosaydueHHHe TOYKH KIPOBOABM
BHU3 BCPTHKAJbHHE JHHHE, XaPakTepH3YIOIHe NOAOrpes
BO3AyXa B BeHTHJAsATOPe ¥ BO3ayxoBojaax Ha 1°C, m cTpo-
M 9eTHPEXYIOAbHHK NapaMeTpoB HOPHTOYHOTO BO3AyXa RO
BeHTHJATODA.

Ilocae sToro cTpouM H303HTANBOY INponecca aanabar-
HOTO YBAAXHEHUS BO3JyXa B OpOCHTeJbHOH Kamepe, Ilas
3TOT0 npoBoAHM JamEuio [=const gepe3 Touky C, cOOTBeET-
CTBYIOIIYIO JICBOMY HHIXHEMY YIJY MHOIOYIOJLHHKA NPHUTO-
ka ({c=12°C u I=20,9 g Ax/kr (5,0 xKraa/xr). Jiunuio I=
=const nponoaxkaem Ko toukd E (9=100 %) u 1o nepe-
CeYeHHsl C JuHHeH NoAorpeBa BO3AYXa B TEIJOOOMEHHHAKE
nepsoro nojorpesa (Touka Bj,
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B pesynbraTte moctpoenuft Ha /—d-ararpaMme onpene-
JISIEM ;

napaMeTphl BO3AYXa nocjde TemnooOMEeHHHKa NepBOro
MoJOrpeBa M N0 OPOCHUTEJLHOH KaMeph (Touka B): f.=
=19,8°C, Iy=6°C, I=20,9 kdx/kr (5,0 xraafkr), f,=
=—28°C;

napaMeTpel BO3JyXa IOCJAe OPOCHTENbROH KaMephl
(touka C) 13=12°C; {4=6°C; I=20,9 xJIx/kr
(5 XKan/xr); tpe=—1,3 °C;

TeMIEepaTypy UHPKYJHPYIOIIEH B GDOCHTENbHOA Kamepe
BOAN (TOUKA E); fan=1y=06 °C.

[lonyuennne mapamerpH orBeyarmoT TpeGoBaHmaM n. 4.6
HacTosmux Pexomernganuit (fy>5 °C).

Ilpa oTcyTcTBHH OrpaHMuEHHH, HANPHMEP TeMNEPaTypH
[IPHTOYHOr0 BO3AYXa H T. I, JlonycKaeTc ofpaTHas nocJe-
AOBaTEJNbHOCTh MOCTPOEHUSI MPOIECCOB 06pabOTKH BO3AyXa.

Has oupepenenus MHUHMMANALHOTO pacxofa Temja Ha
06paboTKy (IONOTrPeB M YBJaXKHEHHE) HAPYXKHOTO BO3AyXa
BHAYAJNe  CTPOUTCH u3osHTasapna [=209 kJIx/xr
(0,0 xgana/kr) mpu #u=6°C uepes Touky E (cM. n. 4.6 Pe-
KoMeHjanui). 3aTteM yepes Touky D, COOTBETCTBYIOLLYIO
BHYTDEHHHMM IlapaMeTpaM BO3/JyXa B HOMEMIEHHH NPU MH-
HEM2JAbHHIX TEMIEPATypPe, OTHOCHUTENbHON BJAaXXKHOCTH U 3H-
TaJbIIMH, TPOBOAMTCH JyY HpoLecca ¢ YIJOBHM Kosthdu-
ILUEHTOM €.

IIpuruMasn mojorpes BO3AyXa B BEHTHJIATOPE M BO3LY-
xopojax pasHuiM 1°C, onpexmensioT mapameTpn Bosayxa
(rouka C) mocae opocurenbHOR KaMeph. PaGouui nepenaj
TEMOEPaTyp MEXAY INIPHUTOYHHIM BO3AYXOM H B OOCJIYKH-
Ba€MOM HNOMEINEHHH, & TaKXKe IPOH3BOAUTEJIBHOCTb YyCTa-
HOBKH IO BO3AYXY B 3TOM CJydae YCTAHABJHBAIOT HA OCHO-
BaHUH AAHHHIX IOCTPOEHM.

3. C yueToM NPOHSBOAMTENBHOCTH CHCTEMH NPHHUMA-
€M opocureabHyio kKamepy OK®-30 (03.01300) ¢ mupoxo-
(paxeJbHEIMH (popcyHkamu (mpua. 2).

B coorsercTsum ¢ TpeGoBanusmu n. 3.9 pasg. 3 macro-
Amax Pekomenganuit m He3HAUHTEJbHOA BeJHUHHON YB-
JaXKHEHHs1 NPATOYHOTO BO3AYyXa B XOJIOJHBI M MepexoaHm
nepuoAe! (cM. Ha puc. 15 Beamuuny Ad Mexnay Toukamp C
i B) DpHHUMaeM OXHODANHYIO HNPOTHBOTOUHYI0 KaMepy.
[TepBuii psix ¢opcyHOK mO XOA4y BO3AYXa B ABYXpPSIHOMN
kamepe OK® B X0/01HLI ¥ NEPEXOAHHHA NEPHOXH AOJKER
OLITH OTKJIIOYEH.

Jas ysenWdYeHMs NHanasoHa pPeryaupoBanus Koshdu-
IEeHTa opollesHsi Bhi6upaeM kamepy OK® c¢ 6Goabinei
MJIOTHOCTBLI0 YCTAHOBJAEGHHLIX (DOPCYHOK — HCHOJIHEHHe 2.
Ob6mee uucao GopcyHOK B NPOTHBOTOUHOM PSIAY { COCTAB-
JisieT 5.

OnpeznensieM BEJAUHHY Z, OTHOCHTEJBHOIO HU3MEHEHHS
TeMnepatypu o6pabGarmBaeMoro Bosayxa

fneg — Iny
z, — o2l (16)

ITpn £p;=—28°C # tpp=—1,3°C, tu=6°C

—1,3— (— 28)
p— __-___-__-——=0’785l
Za 6 — (— 28)

3aTeM onupeaessieM 3HAUYCHHe KpuTepas R.
HpH tm= tnn=6 nC, tp="'—'28 °C Stp'—‘tnnl =34 HC o
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aparpaMme (cm. pre. 11) R cocrasut 1,45, cooTseTcTBEeHRO
R=R—1=0,45.
Kosddrumenr opowenus (B) paccuuThHBaem no ¢op-

myJse (4), npuselendod B Taba. 3.
Buavane onpeneasieM Kosdduuuent

te1 — L

p= 22 (17)
tpa — Ip1

Iipn sHagenmsix fc, feg, fp1, fpy NIPHBENEHHLIX B HCXOLHBIX

Aa2HHBIX

19,8 — 12

f

=~ 0,2871

Brupcasem

N=__R__:_l__ . (18)
n

0,45

- ] = —— =1,568.
[Tpu u3BecTHRIXx R—1 U N 0.987 1

| 9.05 )
n( 92— 0.785

= (,585.
0,57.1,568
Auagornunsft pesyaerar (0,58) noayuaerca npe omnpeaene-

Huu B no noMorpamme 2 (cM. puc. 12, 6).
OnpejeasieM pacxoj pacuulisieMo BOJH

W = BG = BLy = 0,585.30 000- 1,2 = 21 060 xr/x.

OnpeaensieM JAaBjacHHe BOJH Nepen (opcydaramu. Ilo
rpaguky (cM. puc. 7) OpE NPOU3BOAUTEJALHOCTA OJIHOH
(OOPCYHKH
g=W/[i=21060/55=383 «xr/a omo cocraBur 83 Klla
(0,85 atn).

AHaJoOrMYHMA pe3yabTaT NOJYHAETCS NPH oNnpecieHuH
P4 no ¢opmyde, npuBeeHHOA HA PHC. 7.

Tornaa, B =

21 060 \2
— =8 0.85 TH ]
o (415.55) 3 ulla (0,85 arn)

4. CxeMy YCTaHOBKM pPEryJHpYIOIIEro KnamaHa BHIOH-
palOT B COOTBETCTBUH ¢ TpebGoBanuaMU n. 5.2 Pekomenpaa-
NuH. YIUTHIBAS MaJylo BeJUUUHY PacueTHOro Koa(phhuureHTa
OPOIUEHHS, PErYAUPYIOLIUE KJaanaH AJa U3SMEHEHHS pacxoja
BO/Ib, PacubBlIgeMOd B OPOCHTEJIBHOH KaMepe, YCTAaHABJIHBA-
I0OT HAa HargetrateJbHOM TPYOONpOBOLe HOCJAE HACOCA MO CXe-
Me (cM. puc. 14, a).

5. Ilpn BLIGOpe HUPKYASAIHMOHHOI'O Hacoca ONpeleasieM
Hamop Hacoca ¢ y9eToM NOTepPh JABJACHHSA B HUPKVJIALHOH-
HOH ceTH, B OpPCYHKAX H PEryJaupyloieM KianaRe.

CyMMapHYIO BeJHYHHY DOTEPb NABJEHHS B HHPKYJISIIH-~
OHHOX ceTy AH atu npuHuMmaeM ycjaoBHo pasHo#t 98 kIla
(10 M BOA. CT.) B CBSI3H ¢ TeM, HYTO ee cjeAyeT PacCUUTHI-
BaTh B 3aBHCHUMOCTH OT KOHKPETHOH HUHPKYJIALUOHHOH ceTH,
noTephr Hamopa B OOpAaTHOM KJallaHe, YCTAHABIKBAEMOM,
KaK nNpaBHJO, A0 HacoCa, I'eOMETPHYECKOH BHICOTH IO’BEeMA
BOALI OT YPOBHSI B MOJAJAOHe 10 ock TPyOompoBoga BepxXHe-
ro paclpefedUTEAbHOIO KOJJACKTOPAZ H LOTEPh AABJACHUA B
Pa3JrYHHX MECTHHX CONDPOTHBJECHHSAX, BOIASHOM HAbLTpE,
3aNopHON apMaType U T. [

[loTepu Hamopa B peryJaupyiolieM KjaanaHe ofpeaessior
(cMm. 1. 5.4) Kak

AHyg = (Py -+ AHgorn) o = (0,85 -+ 1,0) 0,3 =
= 04,4 Klla (0,900 atn).



Hamop BoJH, pa3BHBRAEMbLIH MUPKYASLUHOHHLIM HACOCOM,
JOJI2KeH COCTaBJIATD

H= AHHI[ "]‘ Pd:.‘!‘ ﬁHceTﬂ — 0,555 —l— 0,85"[— 1,0 —
= 236 kIla (2,41 artn).

[Ipn u3BecTHHIX pacxoje NHUPKYJAUHOHHON BOJMH, PaB-
oM 21060 xr/u, u Hamope 24,06 M mo karaJjory nojbupaem
nacoc: K 20/30 (Dy=162 mm) npu knx=0,63. PakTHICCKHA
uanop cocrasutr 245 klla (2,5 aru). [loTpebasemas moind-
HOCTb NpH Ko2(¢puuuente 3anaca 1,3 COCTaBUT

95-21 060-1,3
102-3600+0,63

[To xaTtajory BeiGupaeM 3jiekTpoasuratesas A02-31-2 c
YCTaHOBOYHOR MOIIHOCTBIO 3 KBT.

6. B cOOTBETCTBHH C XapaxTepucTdkaMu (cm, apui. 1)
noabHpaeM PEryJHPYIOIMA KjianaH.

[Npu onpefeseHHEIX NOTePsAX B KjanaHe, paBHHX 5,55 M
n W=21060 xr/u, npmHuMaeM AByXCEAEJbHbHIH KJanan
D, =250, 2,,=40.

7. CxeMy aBTOMAaTHYECKOIO Pery/JHPOBaHUs BhIOMpaeM
B COOTBETCTBUHM C pEKOMEHAanusMH 0. 2.0 H ZAaHHBHIMH
tabJa. 1.

Tl noMewmeHnl ¢ H3ORITKOM TelJa, B KOTOPDHX OTCYT-
CTBYIOT pe3KHe KoJeOaHus BHYTPEHHHX TEIJIO- ¥ BJaroBhl-
AeJieHKM#l, IpHHEMaeM CXEMY aBTOMaTHYECKOro peryJauposa-
Hus YITA-1 eMm. (puc. 8, a).

[IpuHATas K YCTAHOBKE CHCTEMa KOHJIWIHOHHPOBaHHUSA
BO3/yXa IPAMOTOYHAN, MOSTOMY Y3€J DEryJUPOBAHHA CMe-
CH Hapy>KHOTO BO3AyXa C PelUPKYJIAUNOHHHM HCKJIOYaETCH.

T
——

= 2,96 xBr.

T paduyuornasn cucrema

1. Ins noanepxaHud B 00CAYXHBAaeMOM NOMEICHAH
B XOJIOAHHHA H HepeXOAHBIH HepHOAH ONTHUMAJbHHX Mapa-
METPOB BO3JyXa HNDHHMMAaeM NPSIMOTOYHYIO OJAHO30HAJbLHYIO
YyCTAaHOBKY KOHJIHIMOHMDOBAHUSI BO3AYyXa C TEMJ0OOMEHHMH-
KaM¥ NepBOTO M BTOPOro MOAOIPEBA U OPOCHTE/bHOA KaMme-
poii, oOecneunBamoliesi ajanabaTHHE NDPOHECC YBJAXKHEHHS
oGpabaThBaeMoOIo Bo3ayxa (cM. puc. 1, a).

[Ipon3BOAHUTEILHOCTE KOHAMIHOHEepPAa IO  BO3JAYXY
30 000 m3/u.

YcTaHOBK2a KOMIIOHYETCH THNOBLIMHE CEKIHAMH 1UCHT-
pajabnuix xoHaunuoHepoB KTII 2-31,5. Ilpurumaercss ojHa
A3 OasoBuix cxem 1.3..1.8 B 3aBucuMOCTH OT TpebyeMol
OBEPXHOCTH HarpeBa Tel00OMEHHUKOB,

2. lns onpenesieHnss mNapaMeTpoB BO3AyXa Ha [—d-
anarpaMme (cM. pHC. 3) CTPOUM UYeTHPEXYrOJbBHUK HOPMHU-
pPYEMBIX BHYTPEHHHX IIapaMeTPOB BO3JAyXa B COOTBETCTBRH
C UCXOAHBIMH JAaHHBIMH, a 3aTeM, YeTHIPeXYyIOJLHUK napa-
METPOB NPHTOYHOrO BO3Ayxa. J[asa 2Toro depe3 BeplLIUHH
VIJIOB YETHPEXYTroJbHUKA BHYTPEHHHX NapaMeTpPOB HOJ 3a-
nanHpiM & (e=2600 u Ad=1 r/kr cyxoro BO3ayxa) npoBo-
IHM deTolpe Jyda mpouecca. Ha kaxaoM Jyde OTKJajhiBa-
eM BeJIHYHHY pabouero nepemnajga TeMueparyp, pasayio 7 °C.
Yepes nosyueHHHle TOYKH MPOBOAHM BHH3 BEPTHKAJbHBIC
JAHHM, XapaKTepuayiouye NOAOrpeB BO3jyXa B BEHTHJIATO-
pe M Bo3xyxoBoiax Ha 1°C, u cTPOUM YETHPEXYIOJbHHK
napaMeTpoB NMPHTOYHOTO BO3AYXAa J0 BECHTHJASATOPA.

OnyckaeM H3 JEBOro HHXKHEro yrJia MHOTOYroJibHHKa
HpHTOKA BepPTHKAaJb JO IepeceueHus ¢ KpuBod @=90%

(npouecc 06pabGoOTKH BO3AYyXa B KaJgopudepe Broporo nono-
rpeBa). KoOpAHHATH HOJYUYEHHOH TOYKH g: tu=-—0,8 °C,
te=—=0,1°C.

[Ipn sTHX nmapaMerpax paboTa KaMepH OpPOLICHAS HE-
BO3MOXKHA.

Heo6xoAuMO BHOpATh TeMIepaTypy BO3[4yXa IO MOK-
pomy TepMomerpy He mmxe +5°C (cm. m. 4.6 Pexkomenna-
IUH).

Bri6upaeM TOYKY j C KOOpAHHATAMH Iu=+6°C; fe=
=6,7 °C (mapaMerphl BO3/lyXa MHocje KaMEPH OpoLICHUS) H
MepPeHOCHM JMHHIO BTOPOro NMOAOrpeBa mpasee. Hosnie na-
paMeTpHl IPHUTOYHOTO BO3JyXa [0 BEHTUAATOPA (rouxka K)
M COOTBETCTBEHHO BO3AyXa B nomemleHnu (Touka [) OyAyT
caeayiomamu: fo;=12°C u fc=20°C; o=44 %.

Taxum 06pasoM, TPAaAWUMOHHAS CHCTEMAa B CBA3H C €€
TEXHOJIOTHYECCKUMH OCOOGCHHOCTSIME HE MOXET paborath C
MHHHUMAJBHEIM DPAcXOAOM TENJa, NMOANEPKHBAS MHHHMAaJb-
HYIO OTHOCHTEbHYIO BJIAXHOCTh B HOMEUICHHH (B JlaHHOM
cJaIyuae — MHHEMaJIbHOE TEeINIOCOepKaHue).

[IpoBOAHM BEPTHKaJh UePe3 TOUKY €, XapakTepusylo-
yI0 pacueTHhle NapaMeTpH Hapy2XHOro BO3ayXa (fe==
=—925°C, [=—24,4 xJx/xr, (—5,8 KKajifkr) Ao mepece-
4JeHusi ¢ WM30DHTAJbHOR (agmabaTof), KOTOPAs NPOXOAHT
yepes TOUKY j Hauaja BToporo moxorpesa. llosyuaeMm TOUKY
COCTOSIHUS BO3JyXa Iocde KajopHdepa nepBoro moaorpesa
B HauaJie npolecca ajxuabaTHOro YyBJAAXKHCHHA BO3AyXa
(Touka i) ¢ xoopamHaramm: fc=19,8°C; ta=0 °C.

B pesyawsrate mocrpoenufi ra I—d-auarpamMmme onpee-
JAeM:

mapaMeTpH BO3JyXa MNocJe TEMIOOOMEHHHKA IEepPBOro
NOJOTPeBa M JO OPOCHTEJbHOA KaMepnl (TOuKa i): fe1=
=19,8°C, tn=6°C, I=20,9 xIx/kr (D KKaj/kr), Ip=
=—28 °C;

napaMeTpH BO3JIyXa IOCJE OPOCHTEJbHOA KaMepH (Tod-
Ka j) tc2=6,7°C, tu=6°C, [=20,9 xJIx/xr (5 KKaJ/Kr),
tp2=4,9 uC;

mapaMeTpH Bo3jyxa (NPHTOYHOrO) NOCJE TEMIOOOMEH-
HEUK2 BTOporo mnojorpesa (rTouka &) £e=12°C; [I=
=26,2 kJIx/kr (6,25 kxaa/kr), in=8,5°C.

Temneparypa UHPKyJAHpyiolie# B OPOCHTENbLHOH Kame-
pe BOJHK COCTABHT fpm="Iun=06 "C.

[TosyueHHble apaMeTpH OTBeYaloT TpeGoBanUAM M. 4.6
nacrosmunx Pekomenganuit ({x>5°C).

3. C yueToM HPOM3BOAUTENBHOCTH CHCTEMEI K YCTaHOB-
Ke NpHHHMaeM opocuTeabHylo kamepy OK®-30 (03.01300)
¢ mupoxodaxenbHbiMu GopcyBKaMu (cM. npui. 2) 4 ¢ Goub-
mell MJIOTHOCTBHIO YCTAHOBKH (OPCYHOR — HCHOJHEHHE 2.

O6mee KOJHUECTBO [ YCTAHOBJEHHHX B KaMepe Qopcy-
nok I 5/9 cocrasaser 135.

Onpegeasem no gopmyne (16) Bennuury Za [lpu ly=
==6nC; tp1=—-28 °Cnu tpg=4,9 GC,

4,9 -|- 28
= ————— = 0,968.
Za 6 - 28

3atem ONpEAeqasieM 3HaueHHs KpPHTepHs R NpA In=
=tpr =6 °C, tp=—28°C H ({y—tsr) =—34 °C. Ha nuarpam-
Me (cM. puc. 11) mazoauM R=1/49, COOTBETCTBCHHO
R—1=0,45.

PaccuuTHBaeM KoaddgHruuenT opomerus (B) mo ¢op-
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myae (2), npreeaenro#t B Tada. 3. Bravane HaxozaMm n no
bopmyae (17) n N mo dopmyxne (18):

19.,8""""'6,7 . 0,45
_— T ———— = s - —— — ,1 1.
n .91 28 0,398;- N 0.398 1,13
2,05
ln( 2 —0.968 )
Terxa, B=—"ailnm - I%®

IIo nomorpamMme 2 Ha puc. 12,6 npy Tex xXe HCXOZHHX
AaHHBIX NOJYIUM AHAJOTMUHHE pesyabtat B=1,45.
OnpenensieM pacxol pacnhlisieMoil BOAL

W = BG = BLy = 1,45-30 000. | ,2 = 52 200 xr/a.

OnpeaensieM AasJjelne BOAW nepes Popcecynkamu. llo
rpaduky (cMm. puc. 7) npu ¢=>52200/135=387 xr/u ono
cocrasaser 85 xlla (0,87 atu).

AHanOrHUHLE Pe3yJbTaT NOJAYYUM H 1o hopMyae

, ___( 52 200
®7 1 415.135

4. Ilpy BriOOpe HUPKYJISIHOHHOrO HACOCA ONpEAEaAseM
HeoOXoAWMMHHN Hanmop BoAL. IIpuAuMaeM noTepw B CETH yc-
JosHo paBumMu 78 glla (0,8 atu). Torpa Py=0,87+0,8=
=163 xIla (1,67 atn).

[To xataqaory Ajasi NanHLIX napaMeTpoB noxdupaeMm na-
coc K45/30 (De=143 mm). [IlIpm noxaue 52,2 M3/a manmop
Boakrl cocrasur 167 xlla (1,7 aru), KII[=0,74. [Torpedas-
€Mas MOIIHOCTh C YYeTOM Ko3ath(uuHenTa 3anaca, paBHOTO

10.52 200-1,7-1,25

2
) = 89 K[la (0,87 arn).

1,25, cocrasur

=T logz-3600-0,7a 08 ¥Br.

Na npeMepa W, kr/a Pcb‘ RIla(aTh) KH‘:E}J;}H)

yII* 21 060 I 83 (0,85) | 54 (0,56) I
1

TP** 52 200 ‘ 85 (0,87) l —_ l

Y11 i 9 800 l 18 (0,18) I 35 (0,35) l
2

Tpl 45940 | w0 | - |

43! l 13 100 I 32 (0,33) ' 40 (0,41) l
3

TP | o7 420 ’ 100 (1,02) ' — |

v I 180 000 l 52 (0,53) I 80 (0,81) '
4

TP ‘ 219 000 l 77 (0,79) l — l
b Y11 l 02 400 59 (0,6) l 29 (0,3) l

% Y11 — ynpasJasieMule IIPOLECCH.
*¥* TP — TpaJjunuOHHHE CHCTEMUL.
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25

100

40

[To xatanory smlupaem snexrtpoasuratens A02-41-2 ¢ ye-
TAHOBOUYHO#N MOINHOCTHIO 9,5 kKBT.

5. Haa TpapunuoHHol cucTeMul (cM. pHC. 1, @) mpume-
HAETCS CXEMa aBTOMAaTHUYECKOrO DEeryjAupOBaHHs ¢ HOAZEP-
JXaHVeM NOCTOSHHOIO 3HAUCHHA TeMNepaTypel TOYKH pochi
BO3AyXa, 0o0pabaTnBaeMOro B Kamepe OpPOIICHHSA.

PesyiabTaTH pacueToB, IpUBeAeHHEIX B PekoMeHAANHAX
NIpEMepoB, AaHHW B Taba. 6. Cuenyiomue npuMeprl pacuera
AaHH B COKPAIEHHOM BapHaHTe.

lMpumep 2. Pacyer penupkKyAsinquOHHOR CHCTEM KOH-
AMOUOHMPOBAHKA BO3AYXa AJH NOMEHIeHHM ¢ NOCTOSHHLIMD
TeNJI0BLIcNeHHAMA

HexoOnele Oannoie

PacyeTHrle mapaMeTpr Hapy3KHOrO Bo3jayxa b aasa xo-
Jgoauoro mHepuopa (r. Mocksa): fa=—20°C; Ig=
=-—24,4 kJIx/kr (—5,8 KKaa/kr); OapomerpHieckoe XaB-
Jenne 96,2 xlla (745 MM pT. CT.).

IIpou3BOANTENBHOCTE  CHCTEMH
30 000 m3/4, penupxryasnus 1o 50 9%.

Yraosol KospduuHEeHT JyYa nponecca B IOMEmeHHH
e==10 920 xJx/kr Baaru (2600 xgaj/Kr Baaryu); acCUMHISA-
IIHOHHAA cnocoOHOCTh MPHTOYHOIO BO3AYXa 1 r/kr; nepenan
TEMIEPATYP MeXAYy IPHTOYHHM BO3LYXOM H BO3AYXOM B
nomemennn 7 °C.

TemsionoTepn NOMEIMEHHs KOMICHCHPYIOTCH paboTolt
CUCTEME OTONJEHUSA.

[Tapamerpn BO3AYyXa B NOMOUICHUR NOJXHHE NOXASD-

KUBATRECA B mpelredax KoOMGOPTHOH 30HE: {a=20—22°C;
¢=30—45 %.

N0  BO3AYXY —

Tabama 6
by | ommEota | Ny 1Bt | gy e

l 50 ' K20/30 (148) I 2,96 l 3

l — ’ K45/30 (143) I 4,08 ' 5,5
I 32 l K8/18 (105) ' 0,56 I 1,1
l — l K45/30 (143) ‘ 3,8 | 5,5
I o0 I K8/18 (115) l 1,12 | 1,5
’ — l K90/20 (136) l 5,2 | 5,5
l 80 l K160/30 (310) l 21 l 29

I — l K290/30 (300) I 25,8 I 30

I 80 l K90/20 (136) l 5,45 l 5,0



Tpetyercs

Bui6paTh TEXHOJOIHYECKYIO CXEMY CHCTeMH, obOecnevH-
BaiOIIYI0O B OOC/AYXHBaeMOM NOMEUISHNH ONTUMAaJbHHE YyC-
JIOBUS B XOJOAHKIA H mepeXoAHkX NEPHOAHR rOxa UpH MH-
HYMaJAbHOM pacxojie TenJa.

[Toctponth npouecckl oGpaGotka Bo3gyxa Ha [—d-
Juarpamme,

PaccuuTaTe OPOCHTEJBHYIO KaMepYy.

BrnlpaTtk cucTeMy asTOMaTHU3AUUH.

[Ipor3BecTH CPaBHEHHE TEIVIOTEXHHYECKHX MapaMeTpoB
CHCTEMH C YNpPaBAReMBLIMH NpPOIeCCaMH C TPaAMIHOHHHRM
pelleHueM,

Pewenue
Cucrema ¢ ynpasasemoimi npoyeccany

1. JIna mojpnep:xanuf B OOCJAYXHBAEMOM IIOMEIIEHHU
B XOJOAHMHA H OEePeXOAHMH OepHOAB ONTHMAaJbHBEIX Napa-
METPOB BO3/AyXa IPHHHMAaEeM pPeURPKYJAAUMOHHYI0O OJXHO30-
HaJbHYIO YCTAHOBKY KOHJIHIHOHHPOBAHUSA BO3JyXa C TemJjo-
0OMeHHHXOM IEPBOro HmOAOrpeBa U OPOCHUTEJIbLHOH KaMepoi,
obecnegnBalolefl aanabaTHRIA nponece yBJAAXHEHHs oOpa-
6aTrBaeMoOro Bo3Zyxa. TenjgooOMeHHHK BTOPOro NoJAOrpesa
He YCTaHABJNBACM.

YceTaHOBKA KOMIJIEKTYETCSE THNOBEIME CEKIMSIMH NEHT-
paababx kouaunmonepoB KTLI 2-31,5. IIpunumaercs 6a30-
Bas cxema 2.1 mam 2.2 B 3aBHCHUMOCTH OT TpeOyeMOH no-
BEPXHOCTH HarpeBa TelJa000MeHHHKA.

2. [TocTpoenne nponeccos o6pabotrkn Bo3Ayxa na [—d-
AHarpaMmMe nmoxasano pa puc. 16 (cM. Takxe 0. 2 B mpuMme-
pe 1).

[lapamerps RapyxHOro BoO3ayxa (Touka A) fz=
z=—325 °C; Ja=-—24,4 kI x/xr (—5,8 gxaJ/kr).

[TapaMeTprl PeNHPKYJASNAOCHHOTO BO3AYyXa (Touka B):

t=20°C; I=31,5 xIx/kr (7,5 xxaxa/xr).

[Tapamerpn cMecH {Touka C):

ten=0,5-20+0,5(—25) =—2,5 °C;

len=0,5-7,5+0,5(—5,8)=3,6 sdx/xkr (0,80 xran/kr).

B pesyabTaTe nocTpoeHuMid Ha [—d-puarpaMme onpeje-
JasieM HapaMeTpH BO3AyXa:

nocJe TenJo0OMeHHHKA HepBOro NoJorpesa u 10 OPOCH-
TeJIbHOR kamepw (Touka D): 16=14,3°C; tuy=6°C; I=
=20,9 kIx/kr (5 kkan/kr) fp1=—>H5,5°C.

[locne opocuTeabrod KaMepw! (Touka E): f.,=12°C;
tao=06 °C; I=20,9 xAx/xr (5 xxaa/kr); {,=—1,3 °C.

Temnepatypa UUPKYJAUPYIOIEH B OPOCUTCALHOA KaMepe
BOAKL: fpa=1u=0 °C,

[loayueHHBle MapaMeTprl oTBeYalOT TpeOoBaHHAM . 4.6
nactoamux PeroMenpamuit (fw>5 °C).

3. K ycranoske npunumaem O6aox BTM-2 (03.02120)
¢ IMUPOKo(haKeJbHHMU opcyakamMu (cM. npuia. 2).

OnpenensieM B&IMYUHY Z, 0 (opmyne (16).

HPH fm1=6ﬂC, tp1=='—-5,5 uC, tc2=12 QC, tp2=—1,3 °C

—1,31L5,5

‘a="6 155

= (0,365.

3ateM onpejeasieM 3HaueHue KpurepHsa R.

HPH fp=-——5,5 nC, =t =6°C 1 (tp"'""tﬂﬂ) = ] 1,5“ (CM.
puc. 11) BaxoauM R=1,8 m coorBercTBeHHO R—I1=0,8.

Kospduuuent opowserus (B) paccuuteiBaem mo opMy-

%}

Puc. 16. Ilpomeccn oGpa-
OOTKH BO3SAYXa B CHCTEMeE
¢ YIIA na I—d-nguarpamme

(x nmpumepy 2)

ge (4), npusejenHo#n B Tabd. 3, WM N0 HOMOTDaMMe 2
(cM. puc. 12, 6).
JIJIs1 STOTO BHUKCJASCM

14,3 — 12 . 0.8
— e 0,548; N = —_— l! o
= 1,34-5,5 0,548 4

Torza

n( 2,05 )
2— 0,365

B = W = 0,272.

Jauune o noaOOPY HACOCA U PEryjaupyioliero K/arna-
Ha OpHBeJeHH B 1264, 6.

4. CxeMy YyCTaHOBKM DelyAHPYIOLIEro Kjaanada BHOupa-
I0T B COOTBETCTBHH C TpeOoBaHHAMH NI. 5.2 Hacrosmux Pe-
KOMEHJauufA. YYRTHBAA MaJyi0 BEJHUHHY DPACUETHOTO KO-

s(ppuLHeHTa OPOLIeHNASs, PEI'YJANDYIONMIHA KJalaH NJIf H3Me-
HEHHA pacxoja BOJbl, PACILUISIEMOA B OPOCHTSALHOHN KaMe-
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pe, YCTAHABJAUBAKT Ha HArHETATEJAbHOM TPYOOMPOBOE MOC-
Je Hacoca (cM. puc. 14, a).

5., CxeMy aBTOMaTHYECKOTO peryJaupoBaHus BHOUDAIOT
B COOTBETCTBHH C peKOMeHjauumaMmy I. 3.1 H JA3HHLIMH
taba. 1.

Ias noMemenn#t ¢ W36HTKOM Telsa, B KOTOPHX OTCYT-
CTBVIOT pe3KHe KoJeOaHus BHYTPEHHMX TelJIO- ¥ BJAroBhi-
JleJIeHH, BHOMpaeM CXeMy aBTOMAaTHYECKOI'0 peryJnpoBa-
aua YIIA-1 cm. puc. 8, a).

T paduyuonnas cucrema

1. Jan noanepxanus B o0CAYXHUBAacMOM NOMCHCHUY B
XOJOAHHNY W NepeXOAHHU NEePHOAH ONTHMAJbHHX NapaMer-
DOB BO3JlyXa NPHHHEMAaeM pEIUPKYJAAUHOHHYO OIHO30HAJb-
HyI0 YCTAHOBKY KOHIZHIMOHHDOBAHHA BO3AyXa C TeNJ000-
MEHHUKAMHY NEPBOI0 ¥ BTOPOro MNOJNOrpeBa ¥ OPOCHTENbLHOH
KaMepoil, obecneynBalomes aanabaTHHH Opolecc yBJaxHe-
Hus ofpabGaTeiBaeMoro Bo3ayxa (cM. puc, 1, a). Ilponaso-
AUTEILHOCTh KOHIHIMOHepa uwo Bo3ayxy — 30000 w3/«

YeranoBka KOMIOHYETCH THIOBHMH CEKUMSAMH IEHT-
padbHnX xoupmumuonepos KTLI 2-31,5. [Ipunumaerca ogna
n3 0a30BHIX cxeM 2.0..2.8 B 3aBuUCHMOCTH oT Tpedyemoi
IIOBEPXHOCTY Harpepa Telna00OMeHHHKOB.

2. IlpousBeneM mocrpoedne NponeccoB o6paboOTKH BO3-
nyxa na I—d-pgnarpamme (puc. 17).

[Tapamerpel B Touke (G nocsie OPOCHTEJBHOH KaMeph,
o0yCJA0BANBAIOINNE MEHMMAJABLHEIR pacxon TenJsa (mpouecc
u3obpaxen NYHKTHPHOH JuHHEeR), cOCTaBAT: fu=—0,5°C,
te=0°C. Ilpn 2TrX napamerpax paboTa KamMepH OpPOILUEHHSA
geso3MoxkHa. HeoGxonumo BHIGPATh APYTYI0 TeMuepatrypy
BO3AYXa NO MOKPOMYy TepMoMerpy He HuXke +5°C B co-
oTBeTCTBUM C TpeboBammsaMy n. 4.6 HacTOAMHX PexoMeH-
Fif:Vi47378

BrbupaeM Touxy E c mapamMerpaMm BoO3AyXa Mnocje
KaMepn opoluedausi Iy=6°C, f;=6,7°C u nepeHocuM Jid-
HUIO BTOPOro NMOJOrpeBa npasee.

Hosrie nmapameTpn nNpdTOYHOrO BO3AYXa A0 BEHTHJA-
Topa (Toyka F) M COOTBETCTBEHHO BO3/lyXa B IOMeI[e-
nuB (touka B) O6yayr: lo=12°C; («=8,0°C; £.2=20°C;
o=44 % (cM. Takxe npumep 1).

HaxozuM napaMerpsl CMeCH pPEHHPKYJIAUUOHHOIO 4
HAPYXHOTO BO31yXa Npu 48 % -Hoit pelHPKYAALUNN ¥ HAHO-
CHM 3Ty TOUKY Ha I—d-pnarpaMwmy.

[TapaveTpn! HapyXHOro Bo3ayXa (Touka A): fy=
=—25°C; Ix=—244 gJIx/kr (—5,8 KKaA/Kr).

[TapameTprnl pelUpKyASLEOHHOrO BO3jAyxa (Touka B):
t=20°C; 1=36,7 klx/kr (8,750 xxax/kr).

Torna Ien=8,75-048+4 (—5,8)-0,02=5,2 kJIx/xr
(1,25 kxaa/kr) (rouka C).

M3 noday4YedHOR TOUKHM CMECH NPOBOAMM BepTHKAJb-
BHYI0O JHHHIO (mpouecc B KaJopudepe mepBoro noaorpesa)
N0 Tepeceuenus ¢ H303HTaAALNOH (azmadartoin) f[u=06"°C,
(touka D). Touxa mnepecedeHHss COOTBETCTBYeT I[apaMeT-
paM BO3AyXa IocJe KaJopa(depa nepsoro Noxorpesa nepes
KaMepoH OpollIeHus.

B pesyabTrate noctpoeHuir Ha J—d-guarpamme ompe-
JlelisieM mapaMeTphl BO3NYyXa:

nowie TenacoOMeHAMKa NepBOr0 NMOHOrpeBa U JO OPO-
cutesqbHOd KamepH, (Touka D): £.=13°C, tx=6°C, I=
=209 xIx/xr (5,0 krkan/kr), {p1=—3,4 °C;
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Prc. 17. Ilponeccr ofpa-
GOTKH Bo3Ayxa B TpalH-
LIIMOHHO!  CcHUCTeMe  Ha
I—d-gnarpamme (k npm-
Mepy 2)

nmocje OpOCHTECNAbHON Kameph (Touka E}: f62=6,7 °C;
ta=6°C: =209 gIIx/kr (5 kkax/kr); lpa=4,9°C;

gocJe TenJOO6MEHHMKa BTOPOrO NoAorpesa (NpHTOU-
HOTO BO3ZyXa A0 BeHTHaAATOpa) (Touka F): {=12°C, I=
=256 kJ1x/kr (6,1 Kkaa/Kkr).

TeMmnepaTypa HUPKYAHUPYIOUIEH B OPOCHTEIbHON KaMepe
BOAK COCTaBHT: lpn=In=06 °C.

[Noayyennne napaMerph OTBeualoT TpebopauusiM n. 4.6
pacrosmux Pekomenganuit (4u>>5 °C).

3. C y9eTOM NPOU3BOAHTEJLHOCTH CHCTEME! K YCTaHOB-
Ke NprHHUMaeM opocuTenabrylo kamepy OK®-30 (03.01300)
¢ umnpokodakeJbHEMA dopcyHkamm (cM. Opdaa, 2) — Hc-
noJueHne 2.

Obmee KOJMMUECTBO YCTAaHOBJEHHHX B Kamepe ¢opcy-
Hox HI® 5/9 cocrasaser 135.

OnpexnensieM BequUHHY Zay 110 dhopmyde (16).

Ipr (u=6°C; £p;=—3,4°C; {c3=6,7°C; {pg=49°C

4,9 3,4

=——""1 0,883,
Za=—43q 883



Satem onpegensieM 3HaueHHE Kpurepusa R.

an fnn=tmi=6ﬂc | %1 tp=-——-3,4°C 15 (tp'—-tnn):'—-g,‘q-
nmo auarpamme R (cm. puc. 11) naxoaum R=1,86; cooTser-
crBeguo R—1=0,86.

PaccuuteiBaeM kosd¢uupert opomenna (B) mo dop-
myte (2), npuBeaenHoil B TabJ. 3, uWiau 0o HoOMorpamme |

(puc. 12).
s 3TOr0 BHYHCISAEM

—6,7
n = _l'l__ﬁ_’_z 0,759
4,9+ 3,4

. 0,86
N = 0.759 = 1,133.

9.05
1“( 2 — 0.883
B— — == 0% /| 975,
0.42-1,133

Pesyaprarkl rnasbreRulero pacdera HOpHBEJACHH B

Taba 6.
Ilpumep 3. Pacuer cucreMn! BO3AYIMHOrO OTOIJICHHS

AJIst BRICTABOYHOIO NaBHJILOHA

Toraa

Hexo0Heie OatHble

Pacuernnie mapaMerph! Hapy»<Hono Bo3AyxXa b AJs XO-
gogsoro  nmepumoia  (r. MockBa): {g=—25°C; [a=
=—24,4 gJx/xr (—5,8 kxaa/kr); OGapoMeTpHUUYECKOE JaB-
aenne 96,2 xIla (745 MM pT. CT.).

IIpOH3BOAUTENLHOCTD CHCTEMHE] 00 BO3AYXYy -—
33 000 m3/q,

Yriogoii KO3 GHUUSHT Jy4a nOporecca B MOMEIHEHUR
g=-—8400 xJIx/kr Baarm (—2000 kxkaa/kr BJard); mepe-
naj TeMuepatyp MeXAy NPHUTOYHHM BO3AYXOM U BO3AYXOM
B nomemenuu 10 °C,

[IapamerpH BO3ZyXa B NOMEIIECHHH XOJIXHB NOANEP-
XHBATBCH B npejenax KoM@opTHOH 30HH: §(=20—22°C;
@ =30—45 %.

Tpebyercs

BrifpaTh TEXHOJOrHMYeCKyIO CXeMy CHCTEeMH, obecredy-
BAaIOYIIYI0 HOAAEPKAKHE B OOCJAYXUBACMOM NOMENICHHH
KOM(MOPTHHX YCAOBHA B XOJOAHH M MEepEXOAHLIH OEpHO-
JARI 02 Opy MEHHMaJbHOM Pacxofie TenJa.

[TocTpouts npouecch 06paboTke Bo3ayxa Ha /—d-nuna-
rpaMmMe.

PaccunraTh OPOCHTEJILHYIO Kamepy.

Brlpath cucteMy aBTOMaru3auuun. IIpoussecTu cpas-
HEHHE TEIWIOTEXHHYECKHX NapaMeTpoB CHCTEMH ¢ yIpasJise-
MBIMH NIPOHECCAMH C TPAIULIMOHHEIM DelUCHUEM,

Pewernue

Cucrema ¢ ynpasasemsimu npoyeccamy

1. Ins monpfzepxanHusg B OOCAYXMBAEMOM NOMEHICHHH
B XOJOAHLIA M NepexOJHHH DEPUOAH ONTHMAJbHHX Napa-
METPOB BO3AYX2 HPUHUMaeM NPSAMOTOUHYIO OAHO3OHAJBHYIO
YCTAHOBKY KOHAMIHMOHHPOBAHUA BO3AyXa C TENJOOOMEHHH-
KOM NEepBOro NoaorpeBa ¥ OPOCUTEJBHON KaMepol, obecne-
yuBalomlel aguadbaTHBHIM IIpoLece YBJAaXHEHUA obpabaThi-
BaeMOro BO3yXa.

TennooOMeHHHK BTOPOr0 NOAOTPeBa HE YCTaHABANBA-
eM, YCT2aHOBKA KOMIJIEKTYETCA THHNOBRIMHE CeKUUAMH LNEHT-

£y =14°C
¢, = Puc. 18. TIponeccw o6pa-
c_;.“‘?-5 °C G0TKH BO3AYyXa B CHCTEME
. ¢ YIIA na [—d-puarpam-
S Me (K mpumepy 3)

paJbHex KoHmuuonepoB KTLL 2-31,5. Ilpuuumaercs ogHa
u3 6a3oBrx cxeM 1.1 manm 1.2 B 3aBHCHMOCTH OT Tpelye-
MO# MOBEPXHOCTH Harpena TeNJo00MeHHHKA.

B pesyapTaTe NOCTPOEHHUS! NPOLECCOB 06palOTKH BO3-
nyxa Ha I—d-puarpamMMe (pmc. 18) ompenenseM napaMer-
PR BO3JAyXa:

NocJe TENJOOOMEHHHKA IEepBOro NMOJACIrpeBa M A0 Opo-
CUTEJbHOR KaMeprl: fo1=38°C; {x=14°C; {,=—28°C; I'=
=395 k/Ix/kr (9,4 xgaJa/Kr), nocje OPOCHTEJIbLHOH KaMe-
pH: fe2=30°C, tu=14°C, I=39,0 xIx/kr (9,4 xxaa/kr),
tp2a=—0,95 °C.

Temnepatypa umpKyJupyomei B OPOCHTEIbHOR KaMepe
BO b1 tnn=tm= 14 °C.

[ToayuenHble napaMeTpPH OTBEYAIOT TpeOoBaHuaM nn, 4.6
HacToAuX Pexomengaunit (fyw>5 °C).

3. C y4eToM NpOU3BOLUTEIBHOCTH CHUCTEMH OPHHUMAEM
opocuteanHyio kamepy OK®-30 (03.01300) ucnoauenue 2
¢ LXpOKOo(paKkeJbHEME (POpCYHKaMu (cM. npmi. 2),

2b



B coorBercTeHM ¢ TpefGoBammaMm n. 3.9 HacTOAMMUX
Pekomennauufi, a Takxke B CBSI3M C HE3HAUUTENLHON BesH-
YHHOH YBJIaXKHEHHS] DPUTOYHOIO BO3AYXa B XOJOXHHI ©
NepeXONHNA MepHoAn (CM. puc. 18) mpuHMMaeM OLHOPSA-
HYI0O DpOTHBOTOuHYI0 KaMepy. IlepBmfi psa ¢opcynok mno
Xony BO3AyXa B JAByXpsiHo# Kamepe OK®P B xononump #
NEPEXOAHLIA NSPHOAN JOJMKeH OmTh oTKMouen. Obmee
HHCJIO (POPCYHOK B NPOTHBOTOUHOM pSIAY COCTaBAfeT 55.

OnpenensieM Beaumunny Z, no dopmyae (16).

HIJH tu1==14 1|=IC,, tp1=—'"28 nC, f¢2=30 "C; tp2='—0,92 °C

Za =
14 - 98

Satem ompexensieM 3navesme xpurepus R. [pu fpo=
=—28°C, tu=1la=14°C 8 (tp—1sg) =—42 no guarpamme
(cm. puc. 11) maxoaum R=1,656 u R—1=0,65,

Kosp¢punnenr opomenns (B) paccamthiBaeM mo thop-
MyJe (4), npuBeieHHO# B Taba. 3, mau mo HOMOrpaMme 2
(cM. pHc. 12).

Jas a10r0 BrMuCcAnEM

38 — 30

=T oot - 2

= (,644.

. 0,65
N = ——
0,29

( 2,05 )

In{ — —

p__\2—0684 )
0,57.2,196 al

PesyapTaThl JaJbHEHAUICr0 pacuera [PHBEACHH B
Tada. 6.

4, B coorBercTBMH ¢ TpeGOBaHMAMH H. D.2 HACTOALIMX
Pexomennannmii m ¢ yueroM HeGOJbIUON BeJMYHHH pacyer-
HOro KOs(pHUMEHTA OPOILICHHS PEryJupyouiui Knamnasg gis
H3MEHEHHs1 pacxXojla BOAH, PaCOhLIAEMOM B OpPOCHTEJILHOH
KaMepe, yCTAHABJUBAIOT HA HArHeraTeJbHOM TpyOompoOBOJAe
mocJsie Hacoca {cm. puc. 14, a).

5. CxeMy aBTOMATHYECKOrO peryJHUpPOBAHHA BHORpaeM
B COOTBeTCTBHH C 0. 3.1 ¥ naHpuMu Talb. 1.

J1g noMmemeHusi BHICTABOYHOIO NABHJLOHA € CHCTEMOH
BO3AYLIHOIO OTONJECHHA CJAEAYeT HOPUHHMATH CXEeMY aBTO-
MaTu9eckoro peryauposanms ¥YI1IA-2 (cMm. puc. 8,6). Ilpn-
HATAaA K YCTAHOBKE CHCTeMa OPAMOTOYHAS, NOSTOMY y3el
peryJupoBaHUA CMECH HAPYKHOrO BO3AYXAa HCKMOYASTCS.

= 2,196,

Torna

Tpaduyuonnan cucrema

1. Ina noanepxanusg B OOCAYyXKHBacMOM NOMCIISHHUU
B XOJOAHHE H HEPEXOAHKWA NEPHOAH ONTHMAJIbHHX MNapa-
MEeTPOB BO3JAYXa HPHHUMAaeM NPAMOTOYHYIO OABO30HANbLHYIO
YCTaHOBKY KOHAWKHMOHRHPOBAHMSA BO3JyXa ¢ TenJOOOMeHHH-
KaMy NepBOrc ¥ BTOPOrc NOAOrpeBa U OPOCHUTENBHOH Ka-
Mepoi, ofecieuuBaOmes aguabaThrIll IPONECC YBAAXKHEHUS
ob6pafatniBaemoro Bosayxa (cM. pumc. 1,a). IlpomaBogu-
TeJbHOCTL KOHAMIHAOHepa no BO3Ayxy — 33 000 M3/4.

YCTaHoBKka KOMIIOHYETCS TUMNOBBLIMA CEKUHAMHA IIeHT-
paneabx kouaunounepos KTII 2-31,5. INpmuummaerca onua
u3 6asoBmx cxem 1.3...1.8 B saBucumocTn or TpebyeMoi mo-
BEPXHOCTH Harpena TenJOOOMEHHHKOB.
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2. IlponaseneM mocTpoeHme npoueccoB oGpaBoTRH BO3-
Ayxa Ha [—d-auarpamme (puc. 19).

B pesyabrare nocrpoenu# Ha /—d-gmarpamme ompeje-
JIfIEM MapaMeTpH BO3AyXa:

noc/ie TenJoOOMEHHHKA NePBOro IOAOTPeBa B AO OpO-
CHTeJIbHOH KaMeph: £c1=19,8°C, /=209 xIx/kr (5 kxan/
/K.I‘) , Im= 6 “C, tm =—28 ""C;

toc

Prc. 19. Ilponeccnr oGpa-
OOTKH BO3AyXa B TpanH-
NAOHHOW  cHCTeMe . Ha
[—d-nuarpamMMe (K npa-
Mepy 3)

mocJae OpOCHTeNbHOR KaMeph: £,=6,7 °C, tu=6°C, I==
=209 g Ix/xr (5 xxaa/xr); {p2=4,9 °C;

nocsae TendooGMeHHMKAa BTOpPOro momorpesa (IpHTOU-
HOro BosAyxa); f.2=30°C, /=445 xJIx/kr (10,6 kxau/Kkr).

TeMnepaTypa HUPKYJHpPYIOLIECH B OPOCHTENHHOH KaMepe
BOAH COCTaBHT: fpu="1lu=06 °C.

[ToaydeHrute napaMerps! orsewaloT TpebosBaHnaAM I. 4.6

gacTosaimix PexkoMmennanuil (fm>5°C).
3. C yueTOM NPOM3BOAUTEILHOCTH CHCTEMEl HPHHEMAEM



opocuTenbayI0 KaMepy OK®-30 (03.01300) ¢ mmpoxkoda-
KeJbHRMH (DOpCYyHKaMu (CM. NPUA. 2) — HCIOJHEHue 2,

O6imee KOJHYECTBO YCTAHOBJAECHHHIX B KaMmepe (dopcy-
Hox 1H® 5/9 cocraBaser 135.

OnpenensieM seauupny Zx no ¢opmyae (16).

HPH tm=6°C, tp=“--—28 II':"Ci.r t¢2=6,7 “C; tp2=4,9 °C

4,91 28
Zy = 6128 0,968.
3aTeM onpeAenrM 3HauYcHHE KPHTepHs R.

[Ipp tu=1tga=6°C n {p=—28°C mo amarpamme (cM.
puc. 11) maxoanm R==1,45; R—1=0,45.

PaccuntriBaeM KoshdunneHT opomenus (B) nmo dop-
MyJae (2), npuBeleHHOH B TaGJa. 3, Uad mo HoMorpamme 1
(cMm. puc. 12).

J{J19 sTOr0 BHUHC/ISEM

19,8_6,7 * 0,45
=——-———————-=—_0,398 =_——__‘=1:131
"=T49ro8 N =7 398
Toraa
In —
2— 10,968

B=——r—r——=1,45.
0,42.1,13 a

PesysmbraTel  gadpHefiIMX pacueTOB NPHBEAEGHH B
TabJ. 6.
Npnmep 4. Pacuer npamoronnoll cucteMbl KOHAMNMOHN~

POBaHHA BO3/1yXa IJf NPOMKILICHHOro 3JaHug ¢ NOCTOAH-
HbiM# HCTOYHHKAMHA TCHJAA

Hexoousle Oannwie

Pacuernne nmapaMeTphnl HapyXHOro Bosayxa b ajs xo-
aonsoro mepuosa (r. lopermit): {y=—30°C; Iz=
=—20,8 x[Ix/xr (—7,1 Kkaa/kr), 6GapoMerpudeckoe AapJie-
HHe 96,2 klla (745 mM pr. cT).

[IpouspoauTesbBOCTD  CHCTEMH 0O  BO3AYXYy —
125 000 m3/q,

BaarosHac/icHASi B IOMEINEHAN BEChMAa HE3HAYHTEIbHH
(e=o0); nepemaj TeMmepaTyp MeXJAy HOPHUTOYRHIM BO3LAY-
xoM B noMemeHun —H°C (KOJUYSCTBO BO3AYyXa OUpeimess-
eTCA H3 YCJHOBHA YAAJEHHA TEXROJOIMYEeCKHX BpeXHOCTef).

[lapamerpn BO3qyxXa B NOMEIIEHMH HOJXKHE NONJAED-
KHUBATbCA B Opelesaax KOMPOPTHOE 3oHM: [=20—22 °C:;
(p=40—60 %.

T pebyercsn

Bu6path TEXHONOIMYECKYIO CXEMY CHCTEMH, obecme-
UHBAWIIYIC MNOAAECPXKAHHE B OOCAYKHBAEMOM MOMEIleHHU
KOMQOPTHLIX YCJIOBEE B XOJOXHHT A NMEPeXOAHH NEePHO/K]
roja npH MHHAMAJbHOM PacXoje Temna.

[locrponTts Bpomeccw oGpaloTKM BoO3xyXa Ha J—d-
ZuarpamMme.

PaccunTaTh OPOCHTEIIBHYIO KaMepy.

Bulpath cucremy aBromatusaunun. I[Ipoussectu cpab-
HEHMe TeIJIOTEXHHYECKHX HapaMeTpOB CHUCTEMH C ynpas-
JsieMBIMHM OPOUECCaMU ¢ TPALHIMOHHHEIM peLICHHEM.

Peuwienue

Cucrema ¢ ynpaganemoimy npoyeccamy
1. Oaa nopnepxaHus B 00CAYXUBAeMOM MNOMEIUSHUN
B XOJOAHHM M HEPEXOAHBIA UTEPHOAW ONTHMAJAbLHEIX Hapa-

METPOB BO3AyXa NPHHHMaeM HPAMOTOURYIO OJ(NO30HAJLHYIO
YCTaHOBKY KOHZHIZOHMPOBAaHHWA BO3AyXa C TenNAOOOMeHHH-
KOM 1I€PBOro NOAOrpesa M OpPOCHTeNbHOM KaMepol, olecne-
uMBajolen aauadaTHRIH NpoUecC YBJaxKHEHUA o06pabaThi-
BaeMoro posayxa. TenjiooOMCHHMK BTOpPOro HOAOIDEBa He
yCTaHaBJIMBAEM.

[IpousBoRuTENBbHOCTL KOHAWHKOHEPA MO BO3AYXY —
125 000 m3/q.

YCTaHOBKAa KOMIJIEKTYETCS THNOBHIMH CEKLIHSIMA IEHT-
panbunx KomarumoHepoB KTLL 2-125. Ilpmammaerca 6aso-
Bast cxema 1.1 mau 1.2 B 3asmEcuMocTr otT TpebyeMo# no-
BEPXHOCTH HarpeBa TenJo00MeHHHKA.

2. IlocTpoenne npoueccoB o00pafoOTKR BO3fyXa Ha
I—d-puarpaMme nokasano ma puc. 20 (em. Tagxe npu-
Mep 1).

B pesyantate nocrpoenuit Ha I—d-amarpamMme omnpene-
JIsleM napaMeTpH Bo3ayxa:

[10CJe TEeNJIOOOMeHHMKA INEepBOrQ MmOoJAOrpeBa H IO OpO-
CUTEJIbHOH KaMephl: £.;=28,8°C, {n=98,8°C, fp1=—31"°C,
=292 x]Ix/xr (6,95 kkaa/kr);

nocjie OPOCHTENLHOR KaMmeph: f.a=14°C, tu=9,8°C,
1=292 gJIx/xr (6,95 kxkaa/kr), fp2=6,25°C.

TemmepaTypa mMpKYJAHPYIONIE# BOAEK B OPOCHTEJBbHOM
Kamepe fen=1In=9,8°C.

[loayyennrle mapaMeTpn! OTBevaroT TpeGOBaHHAM 1. 4.6
HacTosinux PekoMenpanuii ({nm>>5 °C).

3. C yueTOM OPOH3BOAHATEJNBHOCTH CHCTEMH NPHHUMAEM
opocuresabnyo kamepy OK®-125 (12.01300) ¢ mmpoxkodga-
KEJLHBIMA (POpPCYHKamMu (CM. NpHI. 2).

B coorsercTBHE ¢ TpeboBaHuaMH I, 3.9 HaCTOSMUX
PexoMeHxanui BHOHpaeM ABYXPAJAHYIO KaMepy ¢ GoJblueH
NJOTHOCTHIO YCTAHOBKH (POPCYHOK — HCHOOJHEHHE 2.

OO6uiee 9HCAO YCTAHOBJEHHHIX B KaMepe (OPCYHOK
IH® 5/9 cocrasager 594.

Onpenensem senauanny Z, no dopmyae (16).

[Ipg £.o=14°C; tp=—31°C; tx=9,8°C; fy2=6,25°C
6,25 -}- 31

79,8431 ’

3aTeMm onpenenseM spaucHHE KpuTepus R.

[Ipu {p1=—381°C u In=1x=9,8 °C no anarpamme {(cm.
puc. 11) maxongum R, pasnoe 1,5, n R—1=0,5.

PaccunrniBaeM koaddunuesr opowenus (B) no dop-
Mysdie (2), npuBeAcHHOR B Tala. 3, uad 10 HoMorpamme I
(cM. pmc. 12).

JIJIst 3TODO BRIMHUCHASEM

n=§8_-:;)——§_1_5-—=0,397 i N=- 0?;2} - = 1,259,
Toraa
n(_z'fboﬁgla_)
B=""ge 1, 7

PesyibTaTH NOCASAYIONMX pPacyeToB NOPHBEACHE! B
Tabd. O.

4, CxeMy YCTAaHOBKH peryJUpyIIero KJjanasa prOu-
paeM B COOTBETCTBHM ¢ TpeboBaHUAMEH . 5.2. YUuUTHIBaA,
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Puc, 20. [Ipoueccn obpa-
GOTKH BO3AYXa B CHCTEME

' ¢ YIIA pa I—d-puarpam-
i 90°C me (K npumepy 4)
Y ‘}
-

YT0 PacXo/i BOAB! HOCTAaTOYHO BEJHK, YCTAHABJAMBaeM Ia-
PaIQIbHO ZBAa PEryaupyloIIuX KJAamana (cM. puc. 14, 6).

YC,EOBHO NpHHUMaEM NOTEPH HANOPa BOAH B LUPKYJIS-
IIZOHHO# CeTH, B TOM YHCJIe M Ha NOABEM BOAH, PaBHLIMH
148 xlla (1,5 aTn).

OnpeznensieM noTepn BAmOpa B pEryJAHpYIOIHX KJja-
NaHax.

Coraacwo 1, 5.4 3TH NOTEPH OUEHUBAIOTCH, KaK AHpn=—=
“-—""(.ﬁptb"l‘ MEETH)kn (0533—{‘ 1,5)0,4':80 xl1a (0,313 a'm).

[lon6upaem perynupyiompe xianagsl B COOTBETCTBHU
C AAHHBIMH NPHJ. 1, cUHTAS, YTO UPH BHIYMCJACHHOM MNepena-
e 4epe3 KaAHH KJalad npoxoiaut !/, ofimero kojamyect-
BA BOJHI.

[TpuauMaeM JgBa MapajjejbHO YCTAHOBJCHHBIX JBYX-
celeIbHBIX KJanaHa ¢ nokasareaaMu: Dy=80; Rvy=03 nau
100 (kvy yTOuHSIETCH B 3aBHCHMOCTH OT 3amaca Hanopa BHI-
6paHHOro Hacoca, HHEPIHOHHOCTH ¥ APYrHX XapakTepPHCTHK

CHCTEMHI).
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5. CxeMy aBTOMaTHUECKOro peryJmpoBanHns BuOKpaeM
B COOTBETCTBHMY N. 3.1 B AaHHEMW Tabja. l.

B cooTBeTCTBHE C 3aJaHHLIMM XapakTEPUCTHKaMH MO-
MelieHus BmOupaeM cxemy YIIA-1 (cm. puc. 8, a).

[IpunATasg K yCTAaHOBKE cHUCTeMa MPAMOTOYHAsS, HOITO-
MY V3eJl pery/aHpOBaHUSl CMeCH HapYKHOIo BO3JyXxa C pe-
UMPKYJASUMOHHKNM HCKJIOUASTCH.

Ilpu paGoTre cHCTeMH Ha OAHY 30HY GOJbLIOIO 00BEMA
H DOCTOSHHEIX TENJIOBJAAroBHIAGJEHHUSX HAOINYyCKaeTcsd yCra-
HOBKA OCHOBHOTO H JONOJIHHUTEJbHOrO AATYHKOB TeMIepa-
TYPH B NPUTOYHOM BO3AYXOBOAE Iepei Bo3ZyXopacmpexe-
JUTS/bHEIM yCTpoicTBOM. JlaTYuKH Ap¥ STOM HACTpadBa-
IOTCAI HA COOTBETCTBYIOLIHE TeMOepaTyphl NPUTOYHOrO BO3-
AyXa,

Tpacduyuonnan cucresra

1. g nopnepxanus B ofCAyKUBAEMOM MOMCIICHHY B
XOJOAHKY 4 NepeXoAHHY NepHOAR ONTHMAJbHEIX DapaMer-
POR BQ3AyXa NPHAUMAEM MNPAMOTQOYHYIO OJAHO30HAJBHYIO
YCTAHOBKY KOHAMUIHOHHUPOBAHHS BO3AYyXa C TEOJOOOMEHHH-
KaMy OepBoro H BTOPOro nojorpeBa ¥ OPOCHTEJAbHOH Ka-
MepoH, ofecneupBamouied aapabaTHHA OpoUecC yBJaaiKHE-
Hua oOpalbarmBaemMoro Bosayxa (cM. puc. 1,a).

[Ipou3BoAuTENbHOCTE KOHAMIOMOHEPA NO BO3AYXY —
125 000 m3/q,

YcTaHoBKa KOMIOOHYeTCS THIIOBHIMA CeKIWSMH UEHT-
panbEHX Kopguuuonepos KTLI 2-12b. IlpnHumaerca oxpHa
13 0asoBHIX cxeM 1.3..1.8 B 3aBHCHMOCTH OT TPeOyeMoOil 10-
BEPXHOCTH HarpeBa TeNACOOMEHHHKOB.

2. IlpouwsposumM mocTpoesne mnpouleccoB 006paboTKM
BO3Ayxa Ha [—d-auarpamme (puc. 21), B pesyanTrate KO-
TOPLIX ONpPEACAAeM NapaMeTpPH:

HOoChe TeRNOOOMEHHUKA IepPBOI'c NOAOTpeRa U a0 Opo-
CHTENBHOH KaMepnl: {.=22,5°C, I=22,7 kJlx/kr (5,4 kkaJi/
IKI',), tm=6,9 "C, tp =-—31 °C;

IIoCAe OPOCHTEJbHOR KaMepH: fe2=7,8°C, fu=6,9°C,
=927 kL) /xr (5,4 KKaA/kr), fp2=6,1.°C;

nocje TeIJooGMEeHHMKa BTOPOro mnojorpesa (IPHTOY-
HOTO BO3AyXa A0 BenTmasaropa): (=14°C; @=>59 %.

TeMnepaTypa LUpKYJAHpYIOmeZ B OPOCHTEJbHOH Kame-
pe BOABL lsa=1Ix=6,9 °C.

[TonyyeHHnie mapaMeTpH OTBEYaloT TPeGoBaHHAM II. 4.6
pacrosmnx Pekomenpanui (fw>5°C).

3. C yueTOM NMPOH3BOAMTEJIBHOCTH CHCTEMAEl NPHHHMAEM
opocareabayio KaMepy OK®-125 (12.01300) c LIEPOKOPA-
KeJbREIMH GopCcyHKaMu (CM. MpHIL 2).

B 0OOTBETCTBHH ¢ TpeGoBaHUAMM I, 3.9 HACTOMIHX Pe-
KoMeRJanuil BHOupaeM KaMmepy C GoJibineli NAQOTHOCTHIO
yCTaHOBKH (POPCYHOK — HCIIOJHCHNE 2.

Upeao YCTAHOBJIEHHHX B Kamepe (OPCYHOK [ 5/9
cocTananeT 094.

OnpefeaseM BeJHIHRY Z, IO opMyae (16).

[lpr £y=7,8°C, £=6,9°C, tp1=—31°C, tpe=6,1°C

6,1 1 31
6,9 - 31

3aTeM ompeleNM 3HaueHHe KPUTEpHA R.

I[Ipu tp=—31°C K In=i32=06,9°C mo anarpamme (oM.
puc. 11) Haxogum R, pasumi 1,45, m CcOOTBETCTBEHMO
R—1=0,45.

Za — —_— 01979'



2T

t529,5nc

Puc. 21. IIponeccw obGpa-
GoTKHn BO3AyXa B TpaiH-
ILHOHHOM cucTeMe Ha
I—d-puarpamMMe (K npu-
mepy 4)

PaccunTtriBaeM Ko3tddHnmest opomenuss (B) mo dop-
myJse (2), npuseneHno#i B Taba. 3, WM IO HOMOrpamme ]
{cM. puc. 12).

HJs 37010 BRYHCIAEM

22,0 —7,8

=2 0,396
"= "6.1 431

X 0,45
- —1,136.
N 0,396 1,136

( 205 )
In| ———m———

= ——————— — 1,46,
B 0,42'11136 4

Pe3ayabTaTH JadbHeHIINX pPacYeTOB INPHUBEJCHH B
Tabda. 6.

Torna

[Tpumep 5. PacueT peluPKYISANUOHIOA CHCTEMB! KOHAH-
MUOHMPOBAHKSA BO3JyXa JJg NOMEIUIeHHH TKANKOro mexa
C NOCTOAHHMMHM TENJOBLIACAEHUAMMU

Hexoduete oartieie

PacueTnnle mapaMerphl HapyiHOrO Bo3ayxa b s xo-
aonHoro mnepmopa (r. Yecrb-Kamenoropck): Ix=-—33°C,
Iy=—33,2 xJIx/xkr (—7,9 Kxaj/kr); I8 OepexXOAHOTO e~
puora t;,=10°C, =70 %. DbDapomerpuueckoe naBjeHHe
92,3 klla (730 MM p1. cT.).

[TpousBoauTEALHOCTD
80 000 m3/u.

[IpenycMaTprBaeTcs CHCTEMA JOYBJIaXKHEHHS.

B mnomeienun Tpebyerca NOAAEPKUBATL fc=25 °C;
p=65 %.

CUCTeMH IO  BO3AYXy —

Tpebyercs

BrOpaTh TeXHOJOTrHYECKYI0O CXeMy CHCTeMH, obecme-
YYBAOILYIO IOAJepKaHHe B OOCAYKHBAEMOM NOMEINCHUH
3afaHHBIX VCJAOBHE B XOJOAHLIH H NEpPeXOXHHBIN NEePHOIL
rofa NpyH MUHUMAJBHOM pacxoje TelJja.

[TocTpoutsh npouecckt 06paborku so3ayxa na I—d-ana-
rpamMmMe,

PaccauTaTh OPOCHTEJIBLHYIO KaMepy.

Brbpare cucreMy aBTOMATH3ALUH.

Petuenue

. lns nopnepXamug B oOGCAyKHMBaeMOM NOMEIICHUH
B XOJOAHBIH H UEPEeXOAHHHA NePpHOAH ONTHMAJbHHIX Napa-
METPOB BO3AYX2 NPHHHMAEM PelUpPKYJALUHOHHYI0O MHOI030-
HaJIbHYIO YCTAHOBKY KORZMWIIMOHHPOBAHHA BO3AyXa C Opo-
CHTEJbHOR KaMepol, ofecneunmBaiomle anuabaTHRE Opo-
lecC yBJAaxHeHHss oOpabaTeiBaeMoro Bo3Ayxa (CM. puc.
1,8). VI3 cxeMpl yCTaHOBRKM CJCAYET HCKJIIOUHTH TENJI000-
MEHHHK NEPBOro IoAOr'peBa. ¥CTaHOBKA KOMIIEKTYETCS TH-
NOBHIMH CEKIMAMH LEeHTpajJbHHX KouauuuonepoB KTILI
2—80 (6a3oBas cxeMma 2).

2. [lpouspojguM nocTpoeHUe npoueccoB 06paboTKH BO3-
Ayxa Ha I—d-pnarpaMme (puc. 22).

3 nocTpoenu#t ciaexyer, 4TO AJs XOJACAHOrO NEepHoOAa
B pacyeTHOM pexumMe He TpeOyeTcsi YBJAXKHEHHA CMeCH
Bo3ayxa (rouka 3). OxHako B mepexOAHKH NEPHOJ B CBH3H
C TeM, 94TO cMech (CM. TOUKY 7) HMeeT MeHplleg BJAroCo-
AepIKaHue, HeoOX0AUMO BKJIOYATL KaMepy OpOUIeHUS.

3. C y4ueTOM NPOU3BOAHUTEALHOCTH CHCTEMK HPHHEMAEM
opocutedibHy0 Kamepy OK®-80 (08.01300) c wmupoxoda-
KeJbHRIMH (OpCYHKAMH {(CM, npHJ. 2).

B cooTtBercTBUn ¢ TpeboBarmsaMU 1. 3.9 HacTtosumiux Pe-
ROMEHAALuN BHIOHpaeM OIHOPAAHYIO KaMepy ¢ OoJiblieft
NAOTHOCTBIO YCTAHOBKM (DOPCYHOK — MCHOJIHeHHe 2.

Uucsi0 yCTAaHOBJAEGHHHX B KaMepe ¢dopcynok HI® 5/9
cocraBjaser 165. DBhumcasem seauurHy Z, 1o dopmy-
Jge (16).

HPH fc1=20ﬂc; tc2=17,8 irH‘C; tm=16,6 “C; fpi=14,6 “C;
Ip2=15,7 °C

15,7 — 14,6

7, = ——t _ _ (),55.
2 16,6 — 14,6

3aTeM onpejeJanM 3HaueHUe KpUTepHA R.



Puc. 22. IIponeccr o6pa-
GOTKH BO3ZYXa B cUCTEME
¢ YIIA Ba I—d-anarpam-
Me (K npumepy 5)

[Ipm 1p=14,6°C u fy=1£3a=16,6°C mo mmarpamme (cm.
puc. 11} Haxoaum R, paBuuil 3,22, B COOTBETCTBEHHO
R—1=222.

PaccuutrisaeM kospdunuent opomenns (B) no dop-

myae (2), upuseieHnofl B TaGa. 3, 4 no HoMOrpamme 2 (cm.
puc. 12}.

JJas sTOro BBIYUCASEM

20 — 17,8

= 5.7 —14.6

2,0

2,22
N = 2 = 1,11

1 2,05 )
. ( 2— 0,55

—— L 0,547.
5 0,57.1,11 A7

4. CxeMy YCTAHOBKH peryJupyIiolllero KJjamaHa BROH-
paeM B COOTBeTCTBHM ¢ TpeOopanmsMm 1. D.2.

YuutniBas Heo0X0AuMOCTh paboTH Hpm OGOJLILIOM pac-
X0Ae BOJAn! AJR HOCTHXKeHHA JAOCTATOYHO BBICOKOH OTHOCH-
TeJIbHOR BJAAXKHOCTH, YCTAHABJMBaeM pPEryJaupyiomul riaa-
nan Ha of6Bode y Hacoca B COOTBETCTBHM CO CXeMoH (cM.
puc. 13, 8).

[lpn nmonGope peryanpylomero Kjaanasa (cm. npui. 1),
ycTaHaBauBaeMoro Ha o0Boje y Hacoca, CJeAyeT YUYHTH-

Torna

30

BaThb ZJAaBJeHHe, pPaBHOE NOTEpPAM JaBJCHAS] Ha HArHeTa~
TEJLHOH YacTH OPOCUTEJLHOU CETH, BKJMO4Yasg (QOPCYHKH, R
pacxol, paBHHH !/, Bcero pacxoma Boaw (26,2 m3/4). Ilpu
3TOM peryJjHpoBaHHe pacxoXa OyAeT OCYHIECTBJATBCH OT
50 no 100 %.

CyMMapHEIC DOTepR Hanopa BOJAR Ha KaMepe OpoOHIe-

Hus OpH 50 % -HoM pacxone cocTOAT H3 HoTEps Ha POpCyH-
Kax, BHIYUC/AAEMHX N0 QopMyae

26 2602
b = (W) = 15 klla (0,15 aTn),

¥ B CeTH, OPUHAMAEMRX ycJaoBHO paBHuIMR (mpm 50 %-noM

pacxoae), 24,60 xlla. Hrag, ZP=0,153-0,25=39,2 xlla
(0,4 arTH).

Takum o0Opazom BrOupaeM ZRByXCeAeJbHHE KJaNnad

DY= 80, k vy '—_'-40.

ITo ussecrromy mamopy (cm. mpumep 1) u 100 % -noii
nojaue mHoAOHPaeM HacoC, onpegesasieM NOTPeOAIEeMYIG
MOLHHOCTb M BBIOHpaeM sgekTpoiaBHraTesp (cM. Taba. 6).
B coorBercreum ¢ n. 3.1 ¥ padHmME Ta6a. 1 npHaAMaeM
cxemy YIIA-l, pafoTaomyi COBMECTHO C CHCTEMOX XO-
YBJaXXHEHA.

Jnst MHOro30HAJBHO# CHCTEMH, pafoTamomeil B anamo-
THYHEIX peXMMax, pexoMmeHayerca cxema YIIA-4 (cm. puc.
8, 2). 1lpu HeobxofmmocTHE paGoOTH B JEeTHHR NEPHOX C XO-
JOAHJAbALIMA MAIIMHAMH CAEAyET NPHMEHSTh cxemy YIIA-5,
B COCTaBe KOTOPOH €CTh HOBEPXHOCTHARIEN BO3AYXCOXJaJHs
TeJIb.

fipavep 6. Pacuer nmpamMoOTOYNONH CHCTEMbL! KOHAWIHO-
HMPOBAHUSI BO3AyXa jAJf NPON3BOACTBCHHOro INOMEIICHUSR
B TEINIbM NMEePHOA roaa

Hcxognee danrete

PacyeTHre napamerprl Hapy:KHOro BO3xyxa DB aas
TenJoro mepuoxa (r. Mocksa): g=-4285°C; Ip=
=04 kJIx/kr (12,9 kraafkr); GapoMeTpudeckoe AaBJIeHHE
96,2 xlla (745 mMm pr. cT.).

IlpoussoauTe/iILHOCTD
30 000 m3/u.

Yraosold KoadduomeHT Jyda mnpolecca B NOMEINEHHA
e=2400.

ITepenag Temnepatyp MeXAY OPATOUIHKIM BO3AYXOM H
BO3AyXoM B noMemeHuu 7 °C.

[lapamerprl BO3xyXa B NOMEMEHHW AOMMKEH IOAAEP-
XUBATLCA B npefenax XoMGBOPTHOR 3OHML: f=22—20°C;
¢=40 %—b0 %

CHCTEMHW [0 BO3AYXYy -

T pebyercs

Bri6paTh TeXHOJOTHUYECKYI CXeMy CHCTeMH, olecnevn-
BAlOINYI0O MNOAJepKaHue B OOCHYXHUBAEeMOM NOMEIEHHH
KOMMPOPTHHEX YCHOBHE B TENJAHA NEpUOR TOAa.

[IpouseecTH NOCTPOEHHE npoueccoB o6paGoTkdA BOSAY-
xa Ha I—d-nnarpamme.

PaccunTaTh OPOCHTEABEYIO KaMepy.

PEINIEHHE

Cucrema ¢ ynpasisemsiMu npoyeccany

1. Oas poanepXaHusa B OOCHyXuUBaeMOM NOMCHICHHH
B TEIJLH HNEePHOA 3aJaHEHX NapaMeTpoB BO3AYXa NPHEHE-
MaeM NPAMOTOYHYIO OAHO3OHAJLHYIO YCTAHOBKY KOHIHIIHO-



HEPOBAHHA BO3AyXa € TemJI00OMEHHAKOM IEPBONO mOZOrpe-
Ba IJis1 XOJOAHOTO H NEpeXOJHOro NepucioB roia H OPOCH-
TeapbEOd KaMepo#i, ofecneunBalOmed NPOLECCH OXJAXEHUA
M ocyleHHst ofpabGaTmiBaeMoro Bo3AyXa. Ten000MeHHHK
Broporo nojorpesa (cM. puc. 1,8) He YycraHaBauBaeM.
[Ipon3BOAHTELHOCTE ~ KOHJAMIMOHEpPa N0  BO3AYXY —
30000 M3/q. YcraHOBKa KOMIJIEKTYETCH THIOBRIMH CEKIIHs-
My LeHTpaduHbnX koHaunuoxnepos KTLI 2-31,5. Ilpunamaer-
css 6asoBast cxema 1.1 nam 1.2 B s3aBHCHMOCTH OT Tpelye-
MOK AAS XOJOAHOTO OepHoja Iojia MNOBEPXHOCTH Harpena
TEMJIOOOMEHHHKA HEPBONO NOAOrpeRa.

2. IlpousBoguM TOCTPOCHHA NpoleccoB 00paboTKH BO3-
ayxa Ha [—d-auarpamme (puc. 23), B pesyJabTaTe KOTOPHIX
onpenenaseM:

napaMeTpH BO3AyXa A0 OPOCHTEJNbHOH KaMepH: fey=
=985 °C, {,=13,7°C, I,=54, xAx/xr (12,9 kkan/kr);

nocJIe  OPOCHTENBHOA  KaMepnl: feo=17°C, [=
=39,8 kIx/kr (9,5 xkaxn/xr).

TemnepaTypy BOAR], NOJABaeMOH B OPOCHUTEJNBHYIO Ka-
Mepy, npunuMaeM (fzg) =06 °C, Temsocoaepxanne HaCHIIEH-
HOro BO3AyXa ([zs) Dpm 3TOR TeMmepartype COCTaBJAseT
25,1 xIx/rr (b xkkaa/kr).

3. C yueTtoM NOpPOH3BOAHTEJLHOCTH CHCTEME HPHEWMA-
eM opocuTeabnyo KaMepy QK®-30 (03.01300) ncnoane-
HHe 2 ¢ IDupokodakeJLHERMK (GopcyHraMm (cM, mpui. 1).

OnpeneasieM BesMuunHY Al OTHOCHTENLHOTO H3IMEHEHEHSA
Terviocozepxannsa ob6pabarmsaeMoro Bo3xyxa. Ilo sHaue-
nuam: Iy, I u Iy BHURCASEM

OnpeneiisieM 3HadeRWe KpaTepEa R © Beanuuny
F 24 (f) PO HPH tp = 13,7 °C n tp“‘*tgn= 13,7—'-6= 7,7 °C mo
AuarpaMme (cM. pmc. 11) Baxomum R=2,45. llpm srtom

R—1
P’ Opo= ———
()po 234
PaccuntTHBaeM KO3 (PHIHEHT OpOIIeHHS mo (opmyde
(14), npuseacBHOK B Taba. 5:

1 — AJ
0,4P' (Hpp — In | —————n-
(Dpo ( 1.07 )

B=——— e
0,84

] —0,43
0,4-0,62—-1:1( .07 )

=——-—“—M4--_——- = 1,045,

AHaJOIMYARA pesyJAbTaT HNOJyHaeM IO HOMOrpaMMe
(cm. puc. 13).

OnpezensieM KOHEYHVIO TEMISPATypy BOAN HO ypaBHe-
HUIO TEmJOBOro Gasanca

Ii— Iy

= 0,62,

12:9— 9,5

fna=tnn+T=6+ | 045 =9,25 °C.
Briupcasiem 3HaueHune BeAMYHER P’ (2) ro:
Ii_IBH 12,9—5,0
P’ — = —— = (,351.
o = tot — Upg 28,6 —6,0

Besmwwuny Z: onpemeaseM no dopmyae (15), npuse-
nenHo#t B TabGja. b, HOJACTaBJSAA B Hee pacyerHoe 3HAYEHHUE

Koaduuneara opoiueHua B=1,045 u P'(¢)10=0,3b1:

2o, = 137°C

olﬁ
#\0
Q.
fﬁg': \225:’0
Puc. 23. Ilponeccya olpa-
- = gop 0oTKM BO3AyXa ¢ BOHHKE-
Y 64 HHeM  TeIVIOCOAEPNKAHHUA
oy Ha J[-—d-puarpamme (K
N npumepy 6)

Z,= 0,85 exp[1,5P' ({);,— 0,91B] =

= 0,85 exp [1,5-0,351 — 0,91-1,045] = 0,556.
Anasoraunnifi pesyasTarT MHOJdydYaeM NO HOMOrpaMMe

(cM. puc. 13).
Haxoxum temneparypy Bo3Ayxa, o6paloTaHHOTO B Ka-
Mepe OpOLICHHS:
teo = tpm -1~ Z¢ (feg — tpp) =
— 64 0,556 (28,5 — 9,95) = 16,7 °C.

Temnepatypa, 3afanHasi B HayaJie pacuera, 6uina 17 °C,

B naaHom caywae cumrTaeM TOYHOCTH pacuera yAOBJET-
BOPHATEJBHOH.

Ilpy sHayuTeSLHOM OTAHYMA PacCUYHTAHHOTO 3HAYCHHM
fc2 OT 3aZaHHOrO ClelyeT 3ajaTh HOBYIO TEMOEPaTypy BO-
A H JOBTOPHTb PACUET.

B coorpercTBum ¢ TpefoBanMaMH H. D.2 HACTOSIUX
PeroMenpanui# U ¢ yJeroM OTHOCHTEJbHO HeGOJBIION Be-
JIHUMHEL pacueTHOro KoadhduuMeHTa OpPOIICHMA pPeryaupylo-
INu¥ KJanad IJs H3MEHeHHs pacxoja BOAH, pacHLHIACMOH
B OPOCHTCJbHOH KaMepe, yCTaHaBJWBAeM Ha HAarseTaTeb-
HOM TpyGonpoBoje mocsge Hacoca (cMm. puc. 14).

[Ipumep 7. PacueT npamoToOuUnoi cucTeMn KOHZANIHAOHU-
poBanusa BO3gyxa AJdd OCUIECTBEHHOTO 3MAHHA B TENAKIHE
nepuoj roja.

ol



HcxoOusie danneie

PacueTHHe mapaMeTpH HapyHOro BO3AyXa B aas
Temlore neproka {r. Mocksa): fy=+285°C, Ig=
=54 rIX/kr (12,9 xkad/kr); GapoMeTpuuecKOe AaBJeHHE
96,2 klla (745 MM pr. c1.).

[Ipou3BoAMTEALHOCTD CHCTEME 1O BO3ZYXY—60000 M%/u.

¥YTs0BOK KO3 (hHunueHT yria mpoluecca B NOMEHICHAR
e=1500; mepemag TemMmepaTyp MeXAYy HNPHTOYHLIM BO3LY-
XOM ¥ BO3AYyXOM B noMemieHuu 6,2 °.

IlapaMerpnl Bo3zyxa B mOMeINeHHM XOJMXEHH NOAIAEP-
XKHBaTLCA B MpeAeaax KOMQPOPTHOH 30HH: [.=22--25 °C;
9==30 % <60 Y%.

Tpebyercs

Bui6paTh TEXHOMOTHUECKYIO CXeMY CHCTeMY, - ofecmeus-
BAIIY® NOOLAepXaHHe B OOCAyXHBacMOM OOMEHICHHHU
KOM(OPTHHIX YCJAOBHA B TENAH# NEpHOA Toja.

[IpoBecTn nocrpoenne npoueccos o6paBoTke BO3AYyXa
Ha [—d-anarpamme,

Paccuurats opocHTENBHYIO KaMeDy.

PEIUIEHHE

Cucrema ¢ ynpasasemvimu npoyeccamu

1. Has noadepxanusa B 06CAYXHBAEMOM NOMENICHHH
B TEIIId NEePHOA 3aJaHHLIX NaPaMeTPOB BO3LyXa NpPHHH-
MaeM NPSMOTOYAYIO OJHO3OHAJLHYIO YCTAHOBKY KOHJHIHO-
HAPOBaHAA BO3JYyXa ¢ TeEIJOOOMEHHUKOM NEpBOro mnojxo-
I'pPeBa JJist XOJIOAHOIO M OePeXOHHOI'0O rojfla ¥ OPOCHTEJNbHOMH
Kamepoll, ofecneynnaiomei npoueccH ¢ NOHMIKEHHEM 3H-
TaJblIuy 00pabaTriBaeMoro Boaayxa. Temoo6MeHHHK BTO-
poro noxorpesa (cM. puc. 1, 8) He ycranapsusaeM. ITpons-
BOAUTEALHOCTE KOHAMHMOHEPA TO BO3AYyXy — 60000 Mm2/u,
YCTaHOBKa KOMIJIGKTYETCH THNOBBIMH CEKUHSIMH HEHTPAJh-
HeIX KoHjauuuoHepos KTLL 2-60. Ilpunmmaercs 6azosas
cxema 1.1 wmam 1.2 B saBucumocTn ot Tpebyemo# ansm xo-
JOAHOI'O MEpHoxa roja NOBEPXHOCTH Harpera TemIooGMeH-
HUKa IEepBOro nMoAOrpesa.

2. Ilponssojmv mocTpoeHue mpOIECCOB OGPaBOTKE
BO3Ryxa Ha [—d-guarpavMe (puc. 24), B pe3yJbTate KO-
TOPHIX ONPEeAECNAEM:

NapaMeTpH BO3AyXa AD OPOCHTENLHOH KaMepH: foi=
=28,0°C; (p1=13,7°C; I1=54,0 gllx/xr (12,9 xkaa/xr);

IOCJIE  OPOCHTEJABHOM KaMepH: [e2=17,6°C; Iy=
=444 xJIx/xr (10,6 xxaa/xr).

Temmoeparypy BOAH, NOJaBaeMO#t B OPOCHTEJBHYIO Ka-
Mepy, npunuMaeM pasHo# 13 °C

Tennoconepxanne HacHmenHoro Bo3ayxa (lmx) npm
3TOH TeMmneparype cocrasisier 44,2 kJx/xr (8,8 kkaa/kr).

3. C ydJeroM NpOU3BOANTEJbHOCTH CHCTEMH NpPHHHEMA-
eM opocurenbRylo kamepy OK®-63 {06.01300) ucnosmensue
2 ¢ myupoKodakeJbHHMH (popcyHkamu (cM. OprJa. 1).

OnpegeasieM BesuanHy Al OTHOCHTE/NBHOIO M3MEHEHUS
TelvlocoAepxKanusas obGpabaTeiBaemoro Bo3ayxa. Ilo sHaue-
pasM: [y, Iy v Iz BriunCHsEM:

12,9 — 10,6

OnpejgenseM 3HaueHHC KpHTepHA R M BEJIUUHHY
P’ (t)po. HPH tp = 13,7 °C H tpl—taﬂ = 13,7—13 =0,7 °C no

32

Puc. 24. Ilponeccrr 06paGoTky BO3AYXa C MOHHMXKEHUEM TeH-
Jocojepxanua Ha [—d-auarpaMme (K npuMepy 7)

Anarpamme (cM. puc. 11) Baxommm R=2,77. Ilpm stoMm

R—1
2,34

PaccuntniBaeM koadduument opoweHus mo dopmyae
(14), npuseaenHod B taba. 5:

1 — A7
0,4Pr (t)pn —_— 11'1 ('_"__")

P’ (H)po = = 0,756.

1,07
B = —
0,84
1 — 0,b61
s I7 6 —
0,4.-0,75 ln( L07 )

AnanormgEnfi peayJbTat noJdydaeM MO HOMOrpaMMe
(cM. puc. 13).

OnpesensieM KOHEUHYIO TeMOEPAaTYpPy BOAH MO ypaBHe-
HHIO TengaoBoro 6ajanca

== —_— ——— = 14 ,6°C,
{pr = lpm T B 13 4 .49 C
BrrudcaseM 3HadeHHe BeJHIHHH P’ (f) 1o
d f = - Y= = 0,265
P O toei — lpm 28,5 — 13

Beavunny Z: onpeaeaseM no dbopmynae (15), mpuse-
JAeHHOH B TabJ. D, MOACTABJNSA B Hee pacHeTHOE 3HAUEHHUE
kosthdbuunenra opoumenus (B) n P/(f) 1=0,265:

Z; = 0,85 exp {1,5-0,265 — 0,91-1,42] = 0,347.

Haxoxum teMnepaTypy Bo3fyxa, o6palOTaHHOrIO B Ka-
Mepe oOpoOleHHA: fco=Ilpa+Z:(fe1—1lax) =13+40,347(28,5—
—14,6) =17,8 °C.



Temmeparypa, 3alanHaf B Hauaje pacuera, COCTaBJfA-
da 17,6°C. B nanroM cayuae c¥@TaeM TOUHOCTh pacyera
YAOBJAETBODHTEJIbHOM.

B coorBercrBEEr ¢ Tpefomanusmd n. 5.2 macrosmax
Pexomenpganufi # ¢ y9eTOM OTHOCUTEJNbHO HeGOABIION Be-

AAYAHK pacieTHOTO KospdANEeHATa OpPOMEHHA PETryJHPYIO-
MHE KJaOoaH AJASg H3MEHCHHS PacxoAa BOJIH, pacunasemoi
B OpOCHTEAbHOY KaMepe, yCTaHaBjA#BaeM Ha  Hargerarelb-
HOM TpyOonmpopojae mocje Hacoca (cMm. puc. 14).

OPHJNO)XEHHUE 1

XapakTepuCTUKA ABYXCEACABHLIX PEryAnpyOMHX KJANanoB

JlaMeYp yCAOBHOI®
HpoROXa KJanaHoB

Kosdbdunguenr ycaoOBHON
nponycKkHoR cnoco8HOCTH

JinaMeTp yCJIOBHOTO
IpOX04a KJalNaHOB

KostbbanedT ycJIoBHOR
NPpONYCcKHOoil ¢nocoOHoCTH

Dy “vy Dy M “vy
25 4; 6,3; 10 80 40; 63; 100
(32) 6,3; 10; 16 100 63; 100; 160
(40) 10; 16; 25 (125) 100; 160; 250
50 16; 25; 40 150 160; 250; 400
(65) 25; 40; 63 200 250; 400; 630

Texuuyeckaa XapaKkTepucTHka xKamep opomenna OK® u 6a0xoB TenaomaccooGmena BTM-2

HPHJAOXEHHE 2

Taéauua 1
KoJdnuecTBo (POPCYHOK, T,
M - —
MANcX0 REMEPL a}::[KHaonggpﬂanH chg;*&enne B OXHOM cTOsKe | B nepeoM B OHOM CTOfKe BO BTOPOM
nepsoro psaAa PRAY RTOPOro paAxa paRy BCEro
01.01300 KTL, 2-10 1 8 24 6 18 42
2 10 30 8 24 54
02.01300 KTL 2-20 ] 8 40 6 30 70
2 10 50 8 40 30
03.01300 KTL 2-31,5 1 11 55 8 40 95
2 16 80 11 5d 135
04.01300 KTLL 2-40 1 15 75 11 55 130
2 21 105 15 75 180
06.01300 KTL 2-63 ] 1} 121 8 88 209
2 16 176 11 121 297
08.01300 KTLL 2-80 1 id 165 i1 121 286
2 21 231 15 165 396
12.01300 KTL[ 2-125 1 11 242 8 176 418
2 16 352 11 242 594
16.01300 | KTI{ 2-160 l 15 330 1 241 572
2 21 462 15 330 792
20.01300 | KTI{ 2-200 1 11 352 8 956 608
2 10 512 11 352 864
25.01300 KTL 2-250 1 15 480 11 352 832
2 21 672 15 480 1152
Taﬁ.unug__:!
_ g 5| 2uexrpopsuratens ' é'g DaeKTPOABHraTeb
Viepeso Mapxa Mapka | 284 Ungexc Mapxa MgpKa | 58y
Gioxa | xOBEAmwHOHepa | Racoca ég_é mocrs | spamenng,| OVOK2 | KoHAMnmOmepa | macoca EEE HoCTs, | Bpaments,
oo KBT o6 /MER Moo KBy of/MuH
01.02120 | KTL{ 2-10 | K20/30 24 4 08.02120 | KT 2-80 | K90/35 165 15 29X)
02.02120 | KTI| 2-20 | K45/30 | 40 7,5 12.02120 | KTL[ 2-125 | K160/30{ 242 | 30 1450
03.02120 | KTI{ 2-31,5] K45/55 50 16.02120 | KTL, 2-160 330
04.02120 | KTLL 2-40 75 15 2900 [20.02120 | KTL, 2-2001 K290/30| 352 40
06.02120 | KTLL 2-63 | K90/35 | 121 125.02120 | KTH, 2-250 480

* HaHHnie 3aHMCTBOBAaHB K3 MaTepHaJoB XapbKOBCKOro 3asoja <KoHARIHOHEpS,

KosmuecTBo ¢opcynok B kamepax opowenHs OKC rtakoe xe, Kak u B OGaokax TensoobmMera BTM-2 coormercrByiomtef

BPOB3BOAHTENBHOCTH.



