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Abstract. On the results of the analyzing the performance efficiency of the closed charged gas-air mixture chilling
system of reciprocating gas engine of trigeneration plant it has been concluded that the closed chilling system with
tower of dry type is not able to damp the influence of increased temperature of the air at the inlet of scavenge turbo-
charger in hot time. The use of condensate, extracted during reciprocating gas engine room intake air cooling by waste
heat recovery chiller, in the closed charged gas-air mixture chilling system of the engine and waste heat recovery
chiller is discussed. Advantages of using the most efficient method of cooling cyclic air via a cooling tower wet type
and the intermediate plate heat exchanger has been described. Recommendations on the rational use of the cooling
system of the engine room supply air to produce water condensate that enhance redundant system promises more ef-
fective cooling of cyclic air of cogeneration gas engine of integrated power station have been given.

Key words: waste heat recovery chiller; reciprocating gas engine; closed cooling system; compressed gas-air mixture;
cooling tower; condensate.

Annortanus. ITo pesynsratam aHanmza 3QQPEKTUBHOCTHA PaOOTHI CHCTEMBI OOOPOTHOTO OXJIAXKACHUS HATyBOYHOM
ra30BO3IyIIHON CMECH ra30MOPIIHEBOTO IBUTATENISI TPUTEHEPAIITMOHHON YCTAHOBKHU YCTAHOBIICHO, YTO B TETNIOE BPEMS
cucTeMa 000POTHOTO OXJIAXKIICHHS C TPAUPHEH CYXOT0 THITA HE B COCTOSIHUU JIEMII(HPOBATh BIMSHUC MTOBBIIICHHON
TEeMIIepaTypsl BO3AyXa Ha BXOJC HAJIIYBOYHOTO TypOOKOMIIpeccopa. PaccMOTpeHO WCIONIb30BaHWE KOHJICHCATA,
BBIITAJIAFOIIETO B MPOIECCe OXITAXKACHUS MIPUTOYHOTO BO3AyXa MAIIMHHOTO OTACIICHUS Ta30MOPIIHEBIX IBUTaTeICH
TEIUTOHCITONB3YIONIeH XOJIOAMIBHON MAaIInHOHN, B CHCTeMe 000POTHOTO OXJIaXKICHUS HAJTyBOYHOU Ta30BO3IYIITHOMN
CMECH JBUTATENS M TETIONCIIONB3YIOMEH XOIOAMIbHON MAIINHBI.

KaroueBrnie ciioBa: TCIUIOUCTIOJIB3YIOIasA XOJIOANJIbHas MallliHa, Fa30HOpHIHeB0ﬁ JABUTaTCJIb, CUCTEMA O60pOTHOF0
OXJIQKACHUSA; HAAAYBOYHAA ra30BO3AYyLIHAA CMECh; I'palpH; KOHACHCAT.

AHoraunis. 3a pesynsraramy aHanizy e(eKTHBHOCTI poOOOTH CHCTEMH OOOPOTHOTO OXOJIOIDKEHHS HaJIyBHOI Ta3o-
MOBITPSIHOT CyMillli ra30MOPILIHEBOrO ABUI'YHA TPUICHEPAIIHOI YCTAHOBKM BCTAaHOBJICHO, 1110 B TEIUIMH 4Yac CUCTe-
Ma 000POTHOTO OXOJIOJPKEHHS 3 TPAJANPHEI0 CyXOro THITYy HE B 3M031 JAeMI(yBaTH BIUIMB MiJABHUIIEHOI TEMIIEpaTypH
MOBITPSI HA BXOJ1 Ha/UTyBHOTO TypOokoMmIpeccopa. Po3misiHyTo BUKOPHUCTAHHS KOHJICHCATa, 10 BUIIAJa€e B TIPOIECi
OXOJIOJDKEHHS IPUTOYHOTO TIOBITPSI MAIIMHHOTO BiJUIIJICHHS Ta30OPIIHEBUX JIBUTYHIB TEIUIOBUKOPHCTOBYIOUOIO XO-
JIOAWIIHHOIO MAIITHHOIO, B CHCTEMi 000POTHOTO OXOJIOKEHHS HaITyBHOI Ta30IOBITPSIHOT CyMIIlli TBUTYHA 1 TETIIIOBHU-
KOPUCTOBYHOUOI XOJIOAWIBHOI MALLIUHHU.

Karouosi cioBa: TCIJIOBUKOPUCTOBYIOYA XOJIOAWJIbHA MallnHa, FaSOHOpHIHCBI/Iﬁ JABUT'YH; CUCTEMa 060pOTHOFO
OXOJIOJ’KCHHS; HaAAyBHA FaSOHOBiTpSIHa CyMiH.I; rpaaupHs; KOHACHCAT.



Ne5 m 2015

(1]
(2]

(3]

(4]

(3]

(6]

3bIPHNK HAYKOBUX MPALIb HYK ISSN 2311-3405

REFERENCES

Elsenbruch, T. Jenbacher gas engines a variety of efficient applications. Bucuresti, 2010. 73 p.

GE Jenbacher Company Overview. Economic utilization of Biomass and Municipal Waste for power generation.
Some energy lasts for generations, 2007. 39 p.

Rouse G., Czachorski M., Bishop P., Patel J. GTI Integrated Energy System for Buildings. Modular System
Prototype. GTI Project report 15357/65118: Gas Technology Institute (GTI). 2006. 495 p.

Radchenko A. N, Ryzkov S. S., Radchenko N. I. Improving transformation of waste heat of cogeneration gas
engine module by absorption lithium-bromide chiller. Proceedings of the 15 International Symposium on Heat
Transfer and Renewable Sources of Energy: HTRSE—-2014. Szczecin, Poland, 2014, pp. 348 -341.

Radchenko A. M., Hrych A. V. Pidvyshchennia efektyvnosti kondytsionuvannia povitria mashynnoho vid-
dilennia koheneratsiinykh hazovykh dvyhuniv [Improving efficiency of air conditioning of Engine room of
cogeneration gas engines). Zbirnyk naukovykh prats NUK — Collection of scientific publications of NUS. 2013,
issue 5—6 (450), pp. 15-19.

Radchenko A. N., Grich A. V., Portnoy B. C. Stupenchatoe okhlazhdenie pritochnogo vozdukha mashinnogo otdele-
niya avtonomnoy elektrostantsii [Stage cooling of intake air for integrated electrical station engine room] Kholo-
dylna tekhnika ta tekhnolohiia — Refrigeration Engineering and Technology, 2015, issue 1, pp. 31 -34.

ITIOCTAHOBKA ITPOBJIEMbI

lazomopmmaessie  asurarenu (I'TIM), pabotaromue
Ha MPUPOJHOM Ta3e M AJbTEPHATUBHBIX Ta3000pa3HBIX
TOIUINBAX, HAXOAAT IIMPOKOE NMPUMEHEHHE B YCTAHOB-
KaxX aBTOHOMHOTO 3JIEKTPO-, TEIUIO- M XO0JIooo0ecteye-
Hus (TpureHepanronHoro tuna) [1 —3]. C noBeleHneM
TEMIIepaTypsl BO3yXa Ha BXO/AE TEPMOJAMHAMHUYECKas
s dexruBroCcTh ['TIJ] cHmkaercs (ymenbimaercs KIT/T
1, COOTBETCTBEHHO, BO3pACTacT YAEIbHBIH Pacxol To-
mBa). [lojnepxanue TeMneparypbl BO3yxa Ha BXOJE
I'TIA ocymiecTBisieTcss OXJIaX/ICHHEM HMPUTOYHOTO BO3-
nyxa mamuHHOro otaeneHus (MO). s nomydeHus xo-
JI01a TPUMEHSIOT TETUIOUCIIONB3YIOIINE XOIOANIbHBIC
mammeel (TXM), kak npaBuiio, abcopOIHMOHHBIE Opo-
mucto-nmutreBsie (ABXM), yrunmsupyrone cOpocHyo
teriory TTIJ] [4 — 6]. OTBOA TEmIoOThl KOHJEHCAIUH
u abcopOrn ot ABXM ocyriecTBiIseTcs: CHCTEMO 000-
POTHOTO OXJIAXJICHUS C TPaJpHel MOKPOTO THUTIA.

OcobeHHo oCcTpo MpobdieMa yXyAIIeHHS TOTUTHBHOM
5(QPEeKTUBHOCTH TPH BBICOKUX TEMIIEpaTypax Hapyx-
Horo Bozayxa ctouT B ['TIJ] ycTaHOBOK aBTOHOMHOTO
9HEProoOecIeyeHus] ¢ OTBOIOM TEIUIOTHI OT HaJUTyBOY-
Ho# razoBo3nymHoi cmecu (I'BC) cucremoit 060poT-
HOTO OXJIX/ICHHS C TPAJANPHSIMH CyXoro Tuna. B Taknx
IpajiupHsIX M3-32 HU3KOW WHTEHCHBHOCTH TEIJIOOOMEHa
MEXIy HapyKHBIM BO3LYXOM M BOJOH IPOMEKYTOUHOTO
KOHTYpa OXJaXXACHUA UMCIOT MECTO 3HAYUTCIILHBIC pa3-
HOCTH TeMmeparyp. [Ipy TOBBIICHHBIX TeMIepaTrypax
HapyKHOTO BO3/lyXa Ha BXOJI€ I'PaIMPHH U, CJIe/I0BATEIb-
HO, BOJIBI CHCTEMa 00OPOTHOTO OXJIaX/ICHNS HE B COCTO-
SITHUM 00€CTIeUNTh TOJ/IepXKaHue TpedyeMol TeMIepary-
per I'BC nocre oxnaaurens namrysoanoi cmecn OHC,
Ha BXOZI€ B paboure HWINHPbI ABUTATENS. YMECHBIINTD
TEIUIOBYIO HAarpy3Ky Ha CHCTEMY OOOPOTHOTO OXJIayKie-
Hus HaamyBouHod ['BC MokHO myTem Oolee miyOoKoro
OXJIQXKACHHS BO3/lyXa Ha BXOJE HayBOYHOIO TypOO-
xommpeccopa (TK), a moBeicuTh 3(p(heKTHBHOCTE OXJIakK-

nenust HapyBouHoit 'BC — 3a cueT cHUKeHHs TemIie-
parypbl BOJbI B CHCTEME 00OPOTHOT'O OXJIaXKICHHSI.

HEJb NCCIEJOBAHMUSA — nossimenne 3¢ dex-
TUBHOCTH CHCTEMBI 00OPOTHOTO OXJIAXKICHUS HATyBOY-
HOM razoBo3ayuHoi cmecu ['TIJ[ ycraHOBKH aBTOHOMHO-
TO SHEProodecIeYeHusL.

HN3JJOKEHUE OCHOBHOI'O MATEPHUAJIA

[lepBass Ha YKpawHE TPHUTCHEPALMOHHAS YCTaHOB-
Ka aBTOHOMHOTO OJIEKTpO-, TEIUIO- M Xojojxoodecrie-
yenus 3aBoma OOO «Canmopa» — «Pepsico Ukrainey»
(HuxonmaeBckass 001.) BBemeHa B  OKCIUTyaTaIHIo
B 2011 r. IlpoexkTnpoBaHHe MU MOHT@X YCTAHOBKHU BbI-
nonaensl YHIIIT « CUHATIC» — «GE Energy» (r. Kues)
n 000 «Xnagorexuuka» (r. Huxomaes). Tpurenepa-
IIMOHHAsA YCTAaHOBKAa BKJIIOYACT 2 KOTCHCPAaIMOHHBIX
I'TI JMS 420 GS-N.LC GE Jenbacher (amexrpuueckas
mourHocTh oaHoro I'TIJ] 1400 kBT, TerioBas MOITHOCTH
1500 xBt), ABXM 1 nBa ICHTpaIbHBIX KOHIUIIHOHEPA
XOJIOZIOMIPOU3BOAUTEILHOCTHIO 110 350 KBT 1 00beMHBIM
pacxomoM Bozayxa mo 60000 M>/4 Kax I IS OXJIasK Ie-
Hus puTogHoro Bozayxa MO. ITpu aTom Temiora, oTBe-
nennas ot ['TI/1, ucnonsdyercs B ABXM n1s momydyenust
XOJIOAHOM BoAbI ¢ Temmneparypoit 7...10 °C, xoTtopas sB-
JSeTCs XJIa0HOCUTEeNeM A1 Bo3ayxooxnagurener (BO)
LEHTPATBHBIX KOHIAWIIMOHEPOB, U3 KOTOPBIX OXJIAKICH-
HBIM W ocylIeHHBIH Bo3ayx nogaercs B MO, oTkyna mo-
crynaer Ha BcacbiBanue TK nBurarenei.

Cucrema OOOPOTHOTO OXJIaXJEHHUS HAJTyBOYHOU
I'BC T'TIJ] Bxmrouaer rpagupuu cyxoro tuma Evapco,
a OTBOJI TEIUIOTHI KOHAeHcarmu u abcopduun or ABXM
OCYIIECTBISIETCS TPATUPHIMHI MOKPOTO THIIA.

Kak moxkasaiia mpakTHKa MMEPBBIX JIET IKCILTyaTalluu
TPUTCHEPAIIMOHHON YCTAHOBKH, CHCTEMa OOOpPOTHOIO
oxnaxaenus 'BC He B cocTossauu obecnednts dhhek-
TuBHYyI0 padoty ['TIJ] mpu BBICOKMX TeMmmeparypax Ha-
PY’KHOTO BO3/lyXa f  Ha BXOJIE ITPaJMPEH CYXOro THIIA.



Pemrenne oSTol 3amaum  yCIOXKHSCTCS OOIBIIUME
o0beMaMH MPUTOYHOTO BO3ayxa MO, oXIJTa)aaeMoro
B HEHTPAJIbHBIX KOHAWIHNOHEPAX, B HCCKOJIBKO pa3 Ipe-
BBIIIAIOIIMMHU pacxodbl LUKIoBoro ozayxa I'TIJ, uto
UCKJTFOYaeT BO3MOXKHOCTh TIIYOOKOTO CHIDKCHHUS €TI0
Temneparypsl B BO KOHIUIIMOHEPOB (COOTBETCTBEHHO
u TemMneparypsl ¢ Bosayxa Ha exoze TK I'TIID), kotopoe
MOTJIO OBI KOMITEHCHPOBATh TeInIoBBIAeneHust oT ['TI/]
1 Temnonputoku B MO npu BBICOKHUX 7 .

[TpoBeneHHbIC M3MEPEHUS TOKA3aIIH1, YTO U3-3a 0O0JIb-
IIIOTO Pacxofia BO3AyXa GB = 60000 M*/4 CHI)KEHHE TEM-
nepaTypbl MPUTOYHOTO BO3AyXa B BO KOHAWUIIMOHEPOB
HE3HAUUTENbHOC: Aly, (o =1, — 1 o = 10...12 °C
B HanboIiee HampspKeHHbIE gachk T = 10% — 18%,

Temneparypa oXJaXIeHHOTO BO3ayXa £, .o OTPaHH-
YHBACTCS TEMIICPATY POl OXJIaKIAFOIICH BOJIBI, TO1aBac-
moit m3 ABXM B BO: ¢ =7 °C. [lonusuts Temmnepary-
py OXJKIaromei Boael 10 £ = 3...4 °C u obecneynTh
COOTBETCTBCHHO OoJiee TIIyOOKOE OXJIAXKICHHE MOXKHO,
JIOTIONTHUTENIFHO oxJaxknas Bogy oT ABXM, namnpumep,
C TIOMOMIBIO YKEKTOPHOH XOMOIMIFHON MatiHbI (OXM)
Kak OyCTepHOW HIU3KOTEMITCPaTyPHOU CTYIICHH OXJIaXKIe-
Hus [6].

[Ipu Takoi ABYXCTYNEHYATON CUCTEME OXJIaXICHUS
MPUTOYHOTO BO3IyXa B MEPBYIO (BBICOKOTEMIIEPATYp-
Hy10) cTynenb BO, MoziatoT oxy1a1aiomlyro BOIy ¢ TeM-
neparypoit ¢t =7 °C (or ABXM), a B0 BTOpPY10 (HH3KO-
TeMIIEpaTypHyto) ctynens BO, — Boxy ¢ Temmeparypoi
L= 4 °C, IOMOJNHUTENBHO OXJIaXkACHHYI0 B OXM.

[TonHass miyOMHA ABYXCTYIEHYATOrO OXJIAXKICHHSI
MPUTOYHOTO BO3/IyXa B CaMO€ JKapKoe BpPeMs CYTOK
(12%-14%) cocrapnser Aty =t —t . . =28..29°C,
9TO 3HAYUTEIBHO OOJIBIIE, YeM MPH OJHOCTYIICHYATOM:
Aty =t — 1t so,= 17..18 °C (puc. 1). llpu sTOM TeM-
mepaTypa BO3AyXa Ha BBIXOJE U3 IBYXCTymeHdaroro BO
He npesbimaer 10,4 °C o cpaBHeHHIO ¢ 6a30BBIM Bapu-
aHToOM, Korna oHa jgocturaia 28 °C. Takum obOpaszom, 3a
cdet 6osee ITyOOKOTo OXJTaKACHHUS Bo3ayxa Ha Bxoae TK
YMEHBIIIAIOT TEIDIOBYIO HATPY3Ky Ha CHCTEMY 000pOTHO-
ro oxyaxaeHus HagayBouHoit ['BC.

Pesynbrarel pacyeToB MO MporpaMme (HUPMBI-H3-
TOTOBUTENS KOHAWIIMOHEPOB IIOKA3BIBAIOT, YTO TIPH
YMEHBIICHHM pacxofa Bo3ayxa mnoutn Basoe (G, =
= 35000 m3/4) cHwKeHHE TeMmIepaTypsl Bo3ayxa B BO:
Aty =t = 1 nops — 15--:25 °C (mpotuB Aty . =
= 10...12 °C mpu G, = 60000 m’/4), a Temmepary-
pa Bo3nyxa Ha BbIxofe u3 BO monmkaercs no £ o =
= 10...12 °C (npotuB L Boo) ~ 25 °C) mpu Makcu-
MaJIbHOM t. = 36 °C. [Ipu >ToM OXJIaXKACHHBII BO3AYX
nmofaroT Kk TK OTHenbHBIM BO3IYyXOBOIOM, YTO OOecCIe-
guBaeT Ooyiee MIyOokoe oxyaxaeHue Bozayxa B BO 1o
Ly = tnnops = 10-..12°C.

[Ipormecc oxmakACHUS MPHUTOYHOTO BO3Ayxa B BO
KOHJTUITMOHEPOB COMPOBOXKIAETCS KOHJIEHCAIIMEeW BOJSI-
Horo mapa. KonaeHcar, KOTOpbIA NMpPU 3TOM OTBOJIUTCS,
MOYXHO HCTIOJNB30BaTh sl YBIaKHCHHS HapyKHOTO BO3-
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Puc. 1. Vismenenue Temmeparypbl HApy:KHOTO BO3lyXa f ,
BO3Myxa Ha BbiXome W3 BO f =~ W CHWKeHWE Temmepa-
B TEYCHUE CYTOK IpU

Typsl Bosayxa B BO At =1t —1¢ .o
G, = 35000 M/d4 W TeMIeparype OXJIAKIAIOIIECH BOJIbI

o = 4 °C, a Taoke Bosmyxa Ha Bxome I'TIJL ¢, nust GasoBoro
Bapuanta (G, = 60000 M*/u; ¢ =7 °C)

JyXa Ha BXOJI€ I'paJIupPHH CYyXOT0 THIIAa CUCTEMBI 000pOT-
Horo oxyaxjenus Haanysounoil I'BC I'TIJ] no cocros-
HUS HACBHIIIEHUS ¢ COOTBETCTBYIOUIUM IMOHIKEHUEM €ro
TEeMIIepaTypsl 10 TEMIEpaTypsl MO0 MOKPOMY TE€pMOMe-
TPy ¢,

O kommyectBe KoHxeHcara G, .o, TOIY4aeMOro
B IPOLECCE OXJAXKAECHUS NPUTOUHOrO Bo3ayxa B BO
KOHJIMIIMOHEPOB 3a CYTKH, MOXKHO CYIUTh IO pHC. 2.
Bospacranue tennoBoi Harpy3ku Ha BO (3aTpat xomo-
JIOTIPOU3BOJUTENLHOCTH Q0(35)) n3-3a OTBOJA TEIUIOTHI
KOH/ICHCAITNH BOASHBIX ITApOB B MPOILECCE OXJIAXKACHHS
BJII&)KHOTO BO3JyXa XapaKTepu3yercs:i KOI(PQPHUIHEHTOM
BJIarOBBINaICHHs & — OTHOILIEHUEM ITOJTHOTO KOJINYECTBa
TEIUIOTHI, OTBEICHHOHN OT BO3/yXa, K €€ IBHOW COCTaBIIsA-
IOLLEH, ONIPEENIIEMOM Pa3HOCTBIO TEMIIEPATYP BO31yXa.

Kak BHaHO, KOJIMYECTBO HAKAaIUIMBAGMOTO 32 CYTKH
KOHJIeHCaTa Gmm = 2350 xr. CpaBHUM €ro KOJIUYECTBO
C 3aTpaTaMu BOABI (KOHJCHCATa) Ha YBJIAXKHEHUE HAPYK-
HOTO BO3/yXa Ha BXOJI€ TPAJAUPHU CHCTEMBI 00OpPOTHO-
ro oxnaxaenns HanayBouroit [ BC I'TIJl mo cocrosHus
HACBIIICHUSI C COOTBETCTBYIOIIMM MOHIDKCHHEM €rO
TeMIepaTypsl 10 TEMIEPaTypbl MO MOKPOMY TEpMO-
METpY [/ Ha BEINYUHY AtM 10 CPABHEHUIO C HAapY>KHOM:
At =t —t . O CHIXECHNM TEMIIEPATyphl BO3yxa Ar Ha
BXOJI€ TPAIMPHH, PAcX0lax BOBI 4acoBbIX G, M CymMMap-
HBIX 3a CyTkM G Ha YBJ@KHEHHE BO3IyXa PacXoloM
35000 M*/9 10 COCTOSIHHS HACBHILICHHS MOXHO CYAUTD 10
puc. 3.

Kak Bujno, yBnaxnenue Bosayxa (G, = 35000 w’/u)
JIO COCTOSIHUSI HACBIIICHNST 00ECTIEYNBAET MPH BBICOKUX
t.=25..35°C, 1= 12% - 19%, cHmkenue ero Teme-
parypbl Ha BXOJ€ I'PaJUPHU TAKOro KOMOWHHPOBAHHO-
ro tuma 7o ¢ = 12...24 °C, T. e. Ha BENIUYMHY CBBIILE
At =10°C.

OznHaKo MpH 3TOM CIEAYET yUUTHIBATh PA3HBIE PACXO0-
b1 HE TOJBKO BOBI G, Ha yBJIaXKHEHHWE HAPY/KHOTO BO3-
JyXa Ha BXOJIE TPaJIMPHU U KoHaeHcara G, OTBOJMMOTO
B IPOLIECCE OXJIAXKICHHSI IPUTOYHOTO Bo3ayxa B BO koH-
nuuonepos (G, = 2800 kr ua puc. 3 u Gm(ss) =2350 kr
Ha pUC. 2), HO W PACXOAbl BO3MyXa Uepe3 TpagupHHU
W TIPUTOYHOTO BO3/IyXa.
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Puc. 2. Texyuue Temneparypa f 1 OTHOCHTEJbHAs BIAKHOCTH
@, Hapy»KHOTO BO3/lyXa, CHIDKCHUE €r0 TeMIeparypbl A

BO(35)
u BIaroconepxkanus Ad g B npouecce oxiaxaeHus B BO xon-

JUIIAOHEPOB, KO3 UIIMEHT BiIaroBbinaacHus &, 4acoBOM pac-
XOJ OTBOJMMOTI'O KOHJEH CaTa GK(35> M €r0 CyTOYHOE HAKOIIIICHUE
G COOTBETCTBYIOI[HE 3aTPaThl XOJIOIOMPONU3BOIUTEIBHO-

K.c(36
CTH 035) Ha OXJIAXKICHHUE IPUTOYHOI'O BO3yXa IIpU pacxonc

Bosnyxa G, = 35000 m’/u B Teuenue cyTox 28.07.2012

[TpumeHeHne B crcTeMax OOOPOTHOTO OXJIAXKICHUS
HaagysouHoit I'BC T'TIJ] rpanupen cyxoro Tuma, a He
6omee 3¢ (eKTHBHBIX anmapaToB MOKPOTO THIIA, KOTO-
pble obecrieynBaroT Oosiee TIyOOKOe CHHIKEHHE TeMIIe-
parypbl 000pOTHON BOABI (Temreparypa OXJIaXKIeHHOM
BOJBI ITpUMEpHO Ha 3 °C BHIIIE TEMIIEPaTypPhl MOKPOTO
TEPMOMETPA ¢ ), 00yCIIOBJICHO KECTKMMH TPeOOBAHUAMU
K (pr3uyecKkuM KadecTBaM OXJIaKIAromleil BOABI, KOTO-
pas LUPKYJIUPYET HEMOCPEICTBEHHO Yepe3 HU3KOTEeM-
TEpaTypHbIA OXNaauTeNb HapryBouHol cmecn OHC
M0 3aMKHYTOMY H30JMPOBAaHHOMY OT BHEIIHEH CpeIbl
KOHTYpY. IIpuMmeHeHHe TPOMEXYTOYHOrO IUIACTHHYA-
toro Termtooomennnka (IITO) ¢ mepenadei TEIIOTH OT
BHYTPEHHET0 3aMKHYTOTO KOHTYpa BOISIHOTO OXJIaKjie-
Hus Haprysounoi I'BC B OHC & (Boma ¢ HMOBBIIEHHBI-
MU (PU3HYCCKUMH CBOHCTBAMH) K BHEIIHEMY OTKPBITO-
MY KOHTYpPY 00OPOTHOI'O OXJIaXK/CHHUS BOJBI B I'paJUpHE
MOKpPOI'O THIa CUCTeMbI oxJaxaeHuss AbBXM mnozBoss-
eT pa3pelInTh YKa3aHHOE IMPOTHBOpEYHE TPeOOBaHUIA
K BOJIC KaK TETUIOHOCHUTEIIO.

Ha puc. 4 st cpaBHEHUS IPUBEACHBI TEKYIINE 3HA-
YEHMs TeMIeparypbl oxnaxacHHod 8 OHC —wnammyBou-
Hoit 'BC cucTeM OXTaKIEHUs C TPAJMPHAMHE CYXOrO £, ,
MOKpOTO £, 1 KOMOMHUPOBAHHOTO / THIIOB HPHU pac-
xozie Bosayxa G = 22000 m*/u.

Kaxk BuaHO, cictema 000pOTHOTO OXJIaXICHHs € Tpa-
JIMIpHEH MOKPOIo THIA M MPOMEXYTOYHBIM IJIaCTHHYA-
THIM TEIUTOOOMEHHHUKOM 0OecIieunBaeT Hanboee riry0o-
Koe oxJaxaeHue Haaaysounoit 'BC.
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Puc. 3. Texymue temmneparypa ¢, OTHOCHTEIbHAS BIAXKHOCTH
¢,, ¥ BIArocojepkanue d  Hapy’KHOIO BO3lyXa, TeMIepaTypa
MOKPOIo TEPMOMETpA  , CHHKEHHE TeMIIepaTypbl BO3yXa AtM
1 yBEJIMUEHHUE €ro Biarocoaepxanus Ad, pacXos! BOJBI 9aco-
Bble G, M CyMMapHbIi 3a CyTku G, Ha yBIQKHEHHE HAPY/KHOTO
BO3JlyXa JO COCTOSIHMSI HACBIIICHMS IIpU pacxoJe BO3ayXa
G, = 35000 m*/u B Teuenue 28.07.2012
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Puc. 4. Texymue 3Ha4eHUs TeMIEpaTypbl OXJaXICHHOU

B OHCHV‘ HaanyBouHOi ['BC cucteM 000pOTHOTO OXJIAXKICHUS
C IPAafiupHAMH CYXOro £ , MOKpoOro ¢ 1 KOMOUHHPOBaHHOTO
t., THIIOB

M

BBIBO/JIbI. PaccmoTpeHs! cucTeMBl 00OPOTHOTO
oxnaxxaenus Hagnysounoit 'BC I'TIJL ¢ rpagupHsaMu cy-
XOT0, MOKPOTO M KOMOWHUPOBAHHOTO (C YBIaKHCHHUEM
HapyncHoro BOS}IyX& Ha BXOIEC Fpa}]I/IpHI/I 0 COCTOAHUA
HachIIeHus) THIoB. [Toka3ano, 9To MpeaIoKeHHAs CH-
cTeMa OOOPOTHOTO OXJAXKICHHS C TPagUpHEH MOKPOTO
TUNIA W TPOMEKYTOYHBIM ILIACTUHYATHIM TEIUIOOOMCH-
HUKOM oOecrieunBaeT Haubojee IIyOOKOe OXJIaKICHUE
nHaagyBouHoi ['BC I'TI/] mpu onHOBpEMEHHOM YIOBJIET-
BOpCHHUH TPEeOOBAaHUI K Ka9eCTBY OXJIAXKTAIOIICH BOIHI,
KOTOpast IUPKYIUPYET 110 3aMKHYTOMY U30JIUPOBAHHOMY

KOHTYDY.
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