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Abstract. The methodological approach of medium-speed engine charge air cooling by thermogasdynamic effect is
considered. For the increasing the effect of air temperature reduction before the engine and compressor power rising,
the pre-cooling before compressor is proposed. The moisture which is condensed in heat-exchanger is injected to the
termopressor. Using termopressor pre-cooling system allows to increase air pressure with a simultaneous temperature
reduction and increasing compressor power on 10...20% with engine power rising.
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AHHOTanus. PaccMOTpeH METOMOIOTHYCCKUH TTOAX0/] K OXJIAXKICHUIO HaTyBOYHOTO BO3/yXa B CPETHEOOOPOTHOM
JIBUTATEIIC C IIOMONIBIO IPUMCHEHUS TepMOTra3oiuHaMudeckoro s dexra. J{is moBbImeHus 3P PEeKTa CHUKCHUS TEM-
neparypsl Bo3iyXa fepejl IBUrareiaeM U yBeJlIMYeHHUsI MOLUTHOCTH KOMIIPeccopa MPeaioKeHO OCYIECTBIATh pe/Ba-
PUTEIBHOE OXJIAXKACHUE ITepe]] KOMIIPECCOPOM, a BIIary, KOTopasi KOHACHCHPYETCs B TEINIOOOMEHHHKE BIIPHICKUBATH
B Tepmornpeccop. IlpuMenenne TepMonpeccopHoOil CUCTEMBI C MPEABAPUTEIBHBIM OXJIAXIEHUEM TI03BOJISIET YBEIU-
YUTH JIABJICHHE BO3AYyXa C OJHOBPEMEHHBIM IMOHMXEHUEM TEMIIEpaTyphl, YTO, B CBOIO OUYEpE/b, YBEINUUBAECT MOIL-
HOCTh Komnpeccopa Ha 10...20% ¢ cOOTBETCTBYIOIIUM YBEIMUEHUEM MOILIHOCTH JIBUTaTEIIsl.

KoatoueBble ciioBa: TepMOra3oiiHaMHIeCKii 3(PEKT; TEpPMOIPECCcOop; IBUraTellb; yTHIN3AINS TETUIOTH; HaJTyBOU-
HBII BO3/1yX; TypOOKOMIIPECCOP; IKOJIOTHIECKOE YBIAKHEHNUE.

AHoTaunis. Po3risHyTO METOIOMOTTYHAHN MIIX1/] 10 OXOJIOKEHHSI Ha /lyBHOTO MTOBITPS B CEPETHHOOOEPTOBOMY JIBH-
T'YHI 13 3aCTOCYBaHHSIM TepMOra3oiuHaMiuHoro edexry. s ninBuieHHs: e(heKTy 3HIKSHHS TeMIIepaTypH MOBITPs
nepe] IBUTYHOM 1 301IbIICHHS MOTYKHOCTI KOMIIPEcopa 3aIpOrOHOBAHO 3/IHCHIOBATH MOMEPEIHE OXOJIOIKCHHS
TIOBITPSI TIEPEe; KOMIIPECOPOM, a BOJIOTY, 1110 KOHAEHCYETHCS B TEIUIOOOMIHHMKY BIOPCKYBAaTH B TepMoIpecop. 3a-
CTOCYBaHHS TEPMOIPECOPHOI CUCTEMH 3 ITOTIEPE/IHIM OXOJIOKEHHSIM JI03BOJISIE 301IBIIUTH TUCK TIOBITPSI, 3 OIHOYAC-
HUM 3HIKEHHSIM TEMIIEpaTypH, 1110, y CBOIO 4epry, 30UIbIIye MoTyXHIcTh koMmnpecopa Ha 10...20% 3 BiINOBiAHUM
301JIBIIEHHSM ITOTY>KHOCTI JIBUTYHA.

Koatouosi cioBa: TepmorazonnHaMiuHuil eekT; TepMonpecop; ABUTYH; YTHIi3alisl TEIIOTH; HA/TyBHE TOBITPS;
TypOOKOMIIpECOp; EKOJIOTIUHE 3BOJIOKEHHSL.
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INOCTAHOBKA IMTPOBJIEMbI

Ceifuac B 9HEPrOMaIIMHOCTPOCHUH CYIIECTBYET He-
CKOJIBKO METOOJIOTMYECKUX TOAXO0M0B K CHCTEMaM OX-
JJAKIACHUA HAJTYBOYHOT'O BO31yXa }:[BI/IFaTCHeﬁ BHYTpPCH-
Hero cropanus (/IBC). IlepBblii moaxon 3akiroyaercs
B NPUMEHEHHUH ITOBEPXHOCTHBIX BO3YXOOXJIAJUTEICH,
B KOTOPBIX OXJIQKAEHHE BO3JyXa OCYLIECTBISICTCS BO-
Joit uepe3 pedpucTyro cTeHKy. TermnooOMeHHast ToBepX-
HOCTh TIPEJCTABIISIET CO0O0W TPyOUATO-IUTACTHHYATYIO
WM TpyO4aTO-peOpUCTYIO KOHCTPYKIIUIO.

Bropoii noaxox 3akiovaeTcs B IpUMEHEHUH MHOTO-
CTYTEHYATHIX (JIBYX- WJIM TPEX-) KOTCHEPAaTHBHBIX OXJIa-
muteneit HanayBouHoro Bo3ayxa (OHB). B takux OHB
B IEPBBIX CTYIECHAX TEIIOTAa BO3AyXa, MMEIOIIETO BBI-
COKYI0O TEMIIepaTypy IOCJIe CXaTHsi B TypOOKOMIIpec-
cope, MPUMEHSIETCsI [UIsl TIOA0rPeBa TEIUIOHOCUTEISI CHU-
CTE€M OTOIUICHUsI, TOPSYEro BOJOCHA0KEHHS, 110JJ0rpeBa
TaHKOB TOIUIMBA, Macia M He(TenmpoayKTOB (Ha Cyaax
MOPCKOTO TPaHCIIOPTHOTO M TaHKEPHOTO (IoTa) WiIH

TEHEePaTop TETUIOMCIONB3YIOMIMX XOJIOIMIBHBIX MAIIUH
(TXM) cucreM KOM(OPTHOTO U TEXHOJIOTNIECKOTO KOH-
JULHOHMPOBAHMS BO3ayxa. OKOHUATENbHOE OXJIaxkse-
HUE BO3/yXa OCYIIECTBISETCA BOJON B MOBEPXHOCTHBIX
OHB.

TpeTbM METOJOJOTHUYECKUM MOAXOJIOM SIBIISETCS
IPUMEHEHHE TEPMOINPECCOPHBIX CHUCTEM OXJIaKACHUS,
IJie TeIUIoTa Ha/UTyBOYHOTO BO3/1yXa HMPUMEHSETCS IS
C)KaTHS ¥ OXJIAKJCHHS CaMOT0 BO3yXa (TepMora3oiHa-
Mugeckuid 3PPexT). IToT 3pekT 3akrodaeTcs B MOBBI-
LICHNH JJaBJICHUS B PE3yJIbTaTe MTHOBEHHOT'O HCIIapEHUs
JUCIIEPTUPOBAHHON KUAKOCTH, BIIPHICKMBAEMON B YCKO-
PEHHBII IOTOK MEPErpeToro napa wik rasa (sosayxa) [1].

B coBpemeHHO# SHepreTmke Bce Ooyiee HAXOIAT
MIPUMEHEHUE ABTOHOMHBIE KOTE€HEpPAaTUBHBIE CHCTEMBI
sHeproodecnedeHns. OCHOBHOW 3aavyell TAaKUX CUCTEM
SIBIISIETCS  OOecIiedyeHne IMOoTpeOuTeNneil 3IeKTpruIecKon
U TEIUIOBOM 3HEprueil. B cocrase miaBHON SHEPreTHYeCKOI
YCTAQHOBKH, KaK IPABMIIO, NMPUMEHSIOT AW3eNb-TeHepa-



TOpHI Ha 0a3e CpPeTHEOOOPOTHRIX NMEPBUYHBIX IBHTATE-
neit. OCOOCHHOCTBIO TAaKHX JIBUTATEIICH SIBJISCTCS J10-
CTaTOYHO BBICOKHI TEIJIOBOW MOTCHIMAT OTXOSIINX
razop (1 = 350..400 °C) m HanayBOYHOrO BO3IyXa
(¢,,=180..230 °C mpu _= 3,0...4,5) [2].

AHAJIM3 MTOCJEIHUX
HCCJEJTOBAHUM U ITYBJIUKAIIMA

CosepiieHcTBOBaHUE cucTeM coBpeMeHHbIX JIBC,
MIpeTHa3HAYCHHBIX /IS 00eCIeUeHNs] ONTUMAIbHBIX Ha-
YaJbHBIX APaMeTPOB pabovero IUKIa, U MPEXIE BCEro
CHUCTEMBI TypOOHAIIyBa SBISICTCS OJHHM U3 PE3CPBOB
MOBBIIEHUST dHEepreTudeckor sddextuBHoctn JIBC.
YMeHbIlIeHHEe MOIIHOCTH NPUBOAA TypOOKoMIpeccopa
HAJTyBOYHOTO BO3IyXa oOecmednT oOpa3oBaHHE pe-
3epBa MOIIHOCTH YTHJIM3aLUOHHOW TYypOWHBI, KOTOPYIO
MOJKHO HCIIOJB30BaTh IUIS YBEIMYCHHS MacCOBOTO 3a-
psna Bo3ayxa (momada TypOOKOMITpeccopa), HAYIIero
B LIWJIMHJIPBI JIBUTATEIIS, @ CJICIOBATEIIBHO, U YBEIINICHHS
MOIITHOCTH IBUTATEIIS WK JIJIS TIPUBOJIA DIEKTPOTeHEpa-
Topa [8, 9].

OmHUM U3 TIEPCTIIEKTUBHBIX CPEJCTB COBEPIICHCTBO-
BaHUsI CHCTEMBI Typ60Ha}1)1yBa ABJIACTCA NPUMCHCHHUE
TEPMOIIPECCOPHBIX CHUCTEM OXJIAXKJICHUS. OCHOBHBIM
3JIEMEHTOM TaKOW CHUCTEMBI SBJISIETCS] TEPMOIPECCOPHBIH
anrmapar, B KOTOPOM OCYILECTBIISIETCS OBBILICHHE 1aBJIe-
HUS BO3/yXa B IIPOIIECCE MTHOBEHHOTO NCTIAPEHIS BOJIBI,
BIIPBICKUBAEMON B BO3JYIIHBINA IIOTOK, YCKOPEHHBIN 10
CKOPOCTH, OJIM3KOM K 3BYKOBOIi [2]. Ha ncrapenne Bojbl
OTBOAMTCS TEIJIOTA OT HA/ITYBOYHOTO BO3yXa, KaK CIIE/I-
CTBHE, CHW)KAeTCsi TemIieparypa. Tepmomnpeccop SBisi-
€TCsl JOCTaTOYHO KOMIIAKTHBIM YCTPOMCTBOM, KOTOPBII
110 ra6ap14TaM 3HAYUTCJIBHO BBIMI'PBIBACT 11O CPABHECHUIO
C IPYTHMU OXJIATUTEIIIMH IIOBEPXHOCTHOTO MITA KOHTAKT-
HOT'O THUIIa, U TJIaBHOC, o0ecrieunBaeT HEKOTOPOEC MOBBI-
LIEHHE JIaBJICHUS, KOTOPOE JUIsl BO3/IYIIHBIX CHCTEM MO-
KeT OBITh BEChMa 3HAYUTEIBEHBIM U coCcTaBIATH 20... 30 %
[8, 9]. Coueranue HECKOIBKHX MPOLECCOB B TEPMO-
mpeccope — KOHTAKTHOTO OXJQKICHHUS HaJITyBOY-
HOTro BO3AyXa W TIIOBBIICHUA OAaBJICHHUA — II03BO-
nseT  o0ecneYuTh COKpAIleHWEe 3arpaT MOIIHOCTH
KOMIIpeccopa.

JlpyruM CpejiCcTBOM COKpAIIEHHs pacXoj0B MOII-
HOCTEH KOMIIpeccopa SIBIISICTCS OXJIAXKIICHHE BO3IyXa
Ha BcachlBaHUM B TypOokommpeccop [10, 11]. Dto mo-
3BOJISIET HE TOJIBKO YMEHBIINTH paboTy KOMIIpeccopa Ha
cXKaThe, HO M YMEHBIINUTh TeMIIEPaTypy HAITyBOYHOTO
BO3J[yXa Ha HarHETaHWUH, a 3HAYUT, U YMEHBIINTH TEIJIO-
BbIe Harpy3ku Ha OHB.

B cospemennbix JIBC mist CHHXEHHUS BBIOPOCOB
B arMoc(epy OkchaoB azota NO,  TPUMEHSIOT CIENH-
ANBbHBIC CHUCTEMBI YBJIQXHEHHUS HAJTyBOYHOTO BO3IyXa
[2, 13]. KonmuuectBo Boabl, koTopoe monaercs B JIBC
C HaJTyBOYHBIM BO3AYXOM, TOJDKHO OBITH B 3 paza 060Ib-
IIe KOJIMUecTBa C)KMraeMoro TOIUTMBA. Temmneparypa
HAJTYBOYHOTO BO3IyXa HA BXOJC B IFIMHIPHI IBUTA-
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tenst cocrasisier 50...70 °C, a BmarocopepkaHue — 0
80 r/kr [13]. Takue napameTpsl BO3IyXa MO3BOJISIIOT CHU-
3HUTh SMHUCCHUI0 OKCUIOB a30T1a Ha 70...80%. D ekt 00-
YCJIOBJIEH T€M, YTO BOJSHOM Iap BCJIEICTBHUE BBICOKOM
TEIUIOEMKOCTH OTOMpaeT Ha mapooOpa3oBaHHE 3HAYH-
TEJIbHOE KOJIMYECTBO TEIUIOTHI, YTO MPUBOAUT K CHHXKE-
HUIO TeMIepaTypsl B Kamepe cropannsa. HecmoTps Ha To,
4TO CKOPOCTh 00pasoBanust NO_HampsaMylo 3aBHCHT OT
TEMIIEpaTypbl, YeM OOJIbIlIe BOJSIHOTO T1apa B CMECH Ia-
30B B IWJIMHJIPE, TEM HIDKE TEMIIEpATypa B 30HE TOPEHUS
1 MEHBIIIe 00pa3yeTcst OKCHIOB a30Ta.

B pabore [5] mpuBeseHo coueTaHue JBYX (DyHK-
LUM CHUCTEMbI OXJIAXKJEHHUS HaJJyBOYHOTO BO3AyXa:
KOHTAKTHOE OXJIQKICHHE HAJTyBOYHOTO BO3ayXa (0
BXO0/1a B KOMIIPECCOP U IIPH CKaTHU B KOMIIPECcope), a
TaKXKe IKOJOrnveckoe (C Iebl0 YMEHBIICHHST dMHC-
CHUM OKCHIOB a30Ta NOX) YBIIQ)KHEHHE HAITyBOYHOTO
Bo3ayxa Ha Bxojae B muuHApsl JIBC. Ilpennoxken cro-
C06 TOHKOI'O paclbUICHUA BOAbI B HAaAAYBOYHOM
BO3/yXe TEPMOIIPECcopa, TO €CTh HEMOCPEICTBEHHO
B TEIUIOOOMEHHHKE-TepMoIpeccope, Omaromapss TypOy-
JIM3aLUH TIOTOKA ITPH BBICOKUX CKOPOCTSIX TIOTOKA (YHCIIO
Maxa M = 0,80...0,95) u ymeHbIIeHHE pa3MepOB Kareib
B pPE3yJbTaTe UCIIAPCHIISL.

[Mpumenenne MexaHuueckux (OpPCyHOK st op-
TaHU3AIMH  PACHBUICHUS HEIOCTaTOYHO 3()(HEKTUBHO,
K TOMY K€ 9TO IIPUBOIUT K JOMOTHUTEIBHBIM a3POIIHA-
MHUYECKUM COIIPOTUBIICHUSIM M, KOHEYHO, TIOTEPSIM JIaB-
JICHUSI, YTO YMeHbIIAeT AP (EKT OT BIPHICKUBAHUS BOJIBI.
C yd4eToM 3TOr0 TePMOIPECCOPHOE OXTaKICHNUE MOKET
MIO3BOJIUTH C OJIHOM CTOPOHBI 00ECTICUNTh MHTEHCUBHOE
OXJIXKJICHUE BO3/yXa, a C JAPYroii — obecneyuT 3Ha4u-
TenbHO Oosee 3¢ ekTnBHOE pacTbUICHHE BOJIBI B IIOTOKE
ras3a ¢ OKOJIO 3BYKOBOH CKOPOCTEIO.

Hcnonb3oBaHue KUIKOCTH B TEPMOIIPECCOPE B CIIy-
9asiX ero yCTaHOBKH 3a TypOOKOMIIPECCOPOM TTO3BOJIUT
MTOJTHOCTRIO WJIM YACTUYHO WCKIIOYHTh TPUMCHECHUC
KOHCTPYKTUBHO 0o0Jiee CIIOXKHBIX CHCTEM YBIa)KHEHHS
HaaTyBoyHOTO Bo3myxa tuma CASS («Wartsilay, ®Oun-
JISTHITHAS ).

B paborax [5, 6] ObUIH pacCCMOTPEHBI TEPMOIIPECCOP-
HBIE CHCTEMBI JJIS1 OXJKICHUSA HAJTyBOYHOTO BO3IyXa
TJIABHOTO CYIOBOTO IBHUTATENs, HO BOIY JJIS BIPBICKH-
BaHMs B TEPMOIIPECCOPE MPEUIOKEHO OpaTh N3 BHEIIHEH
CHUCTEMBI HpeCHOﬁ BOJIbI UJIM MPUMCHATH KOHACHCAT U3
nmoronauTensHOr0 OHB 32 Tepmonpeccopom. YcTaHOB-
ka momonHuTeapbHOr0o OHB HE00x011MMa, MOCKONIBKY
TeMIIepaTypa BO3JyXa 32 TEPMOIPECCOPOM JIOCTATOYHO
BeIcoka 1 cocTasisieT 70...80 °C. Bee 3T0 ycnmoxHsIeT cH-
CTEMY OXJIKICHUS M, K TOMY )K€, 3HaUMTEeJIbHasl 9acTh
Biaru KoHnaeHcupyercs B OHB, urto B cBOlO ouepens
CHIDKaeT 3((EeKT OT IKOIOTUIECKOTO YBIAKHCHNUS.

HNEJb UCCIEJOBAHUS — ouenka 1eneco-
00pa3HOCTH MPHUMEHEHHs TEPMOIIPECCOPHON CHCTEMBI
JUTSL OXJTKICHHS HAJTyBOYHOTO BO3/IyXa CPEIHE000pOT-
HOTO JIBUTATEIIS.
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Ha puc. 1 mpuBeneHa cucreMa OXJIQXKICHUS U YB-
JaKHEHUsI HAJTyBOYHOTO BO3/yXa Ul CTAI[HOHAPHBIX
MOJYJBHBIX M CYJIOBBIX JH3€Ib-TCHEPATOPOB Ha Oase
cpenreobopotHeix JIBC ¢ mpuMeHeHHeM TepMoIpec-
copa. Takast cucTeMa BKIIIOUaeT B ce0sl cxeMy, I'7ie BO3-
Iyx Tepen BcackiBaHHEM TypOokommpeccopom (TK)
oxnaxaaercs B Bozmayxooxiagurene (I10) xomoxmms-
Hoil mammubel. B TK Bo3ayx cixumaercss A0 AaBiieHUs
MEHblIE, YeM JaBjieHue Ha Bxoje B LmiuHApbl JIBC.
Cxxatue BO3yXa ¢ BBICOKOH TeMIeparypoil MOoCTymaeT
Ha HMCIIApUTENbHOE OXJIAKACHHE B TepMolipeccop. bia-
rozgaps 3pQPeKTy TepMOrazoJMHAMHYECKOH KOMIIPECCUH
TEeMIIepaTypa BO3/lyXa 3HAYMTEILHO CHMXKAETCS, a JaB-
JICHWE TIOBBINIACTCS IO BEIMYHMHBI, HEOOXOAMMOH st
NoJiayv B LUJIMHAPBHI JBUrarelisi. B kadecTBe BHEIIHEH
XOJIONWJIHOM MallMHbl MOXKET OBbITh NpPUMEHEHa, Ha-
MpUMep, TEIIONCTIONb3YIoIas adcopOIMOHHas XOJI0-
nunpHasg MamuHa (ABXM) [4]. Temnora B reHeparope
ABXM mnoaBOaUTCS 32 CUET TEIJIOThI OTXOJSIINX Ta30B
JIBC.

AnHanu3 paboThl TEPMOIPECCOPHON CHUCTEMBI IPHU-
BEACH Ha IPUMEPE CUCTEMbBI OXJIAXKICHUA HAAAYBOYHOI'O
Bo3ayxa nusenb-reneparopa (') ¢upmer MAN B&W
5L21/31 mommocteio N, = 1000 kBr. Pacuer npomuec-
COB OXJAXJICHMS U CXKATHs BJIQXKHOTO BO3JyXa ClENaH
10 KJlaccuueckuM metoaukam [11], a pacyeT mporeccos
B TepMoIIpeccope — 1o MeTonukam [ 1, 3, 12].

Temmeparypa orxomsamux razos TK mms II" 5L21/31
cocrapyser £ = 300...350 °C [2]. B xauectBe ABXM
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MIPEUIOKEHO MPUMEHHUTh OpoMucTo-muTHeByl0o ABXM.
Takast MamMHa UMeEeT psiji IPEUMYIIECTB Mepe APYIHU-
MU TEIUIOUCIIONB3YIOUIMMHI MallMHAMHU: KOMIIAKTHOCTb
1 JIOCTaTOYHO OOJBIION, KaK ISl TEIIONCIIONB3YIOMINX
MatvH, TerioBoi kodpunuent ¢ = 0,8...1,0. Temre-
paTypa TeIIOHOCHTENs Ha BXone B reHepatop ABXM
JIoJpKHA cocTaBisTh okosto 90 °C (puce. 1), a Temmepa-
Typa TEIUIOHOCHUTENS Ha BeIxoJe u3 ucnaputensi ABXM
t,= 7 °C. Takas temneparypa B [10 mo3Bosiser noay4nTh
TeMIepaTypy OXJaKIEHHOTO HaJJyBOUYHOTO BO3ayXa
A 12 °C. Konnencar npu oxnaxuaexauu B 110 mpen-
JlaraeTcsi MCHOJIb30BaTh ISl BIPBICKA B TEPMOITPECCOP.
Pacuet mapameTpoB pabOThI TEPMOTPECCOPHOIN CHCTEMBI
BBITIOJTHEH /IS IMara3oHa TeMIlepaTyp BO3/1yXa Ha BXO-
net, =20...55 °C u OTHOCHTENLHON BIAXKHOCTH BO3/lyXa
¢ =60%.

W3 puc. 2,a BuaHO, 4TO KOA(PQUIMEHT BIAaroBbI-
MaJieHusl TIPU BBICOKMX TEMIIEpaTypax BO3/lyXa Ha
Bxone (t, = 45..55 °C) nocruraer ¢ = 3..4. YMeHb-
IIIEHNE BJIAroco/iepkKaHus BO3AyXa Ha BXOJE COCTaBIIA-
et Ad = 5...50 r/kr (puc. 2,6). [Ipu aTom obmiee BbIa-
nenue Biaard B I1O cocraButr AW = 5...100 - 103 kr/c.
B cmydae tepmomnpeccoproii cxemsr 6e3 1O Ha BXO-
Je B TypOOKOMIIpeccop HEoOXOAMMOE KOJIMYECTBO
BOJIBI JUISl BIPBICKMBAHKSA B TepMorpeccop npu T = 4,0
cocrasisier W = 80...110-1073 kr/c, a npu .= 3,0 —
W = 65..90-107° kr/c. Oxnaxnerue Bo3mayxa B 10
OCYIIECTBIISCTCS IO OJMHAKOBBIX NMApaMETPOB, OTCIOJA
MPUOIN3NTEIBHO MOCTOSIHHBIA PacXoj BOAbBI Ha BIIPHICK
B Tepmomnpeccop: aiA ©, = 3,0 — W =57 - 107 kr/c,

B aBToCchepy

300...350 °C

OTXOadIIKe ra3bl
400...450 °C
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Puc. 1. Cxema TepMONPECCOPHOM CUCTEMBI OXJIAXKIEHUS HaJy1yBouHOro Bo3ayxa /IBC:

[10 — Bo3myxooxnamurens; BO — Bnarootaenurens; K — xommpeccop; T — Typouna; H — nacoc; TII — Tepmonpeccop;

JI' — nuzenb-reneparop
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Puc. 2. 3aBucumoctn ko3 duuneHTa Biarosbinaienus & (a), yMEHbIICHHS BIAarocoiepkanus Ad, KOJMUYECTBA CKOHIGHCHPOBAH-
Hoit B T10 Bnarm AW, pacxona Bojibl Ha BIIPBICK B TepMotipeccope /¥ (6) OT TeMIepaTyphl BHEIIHETO BO3TyXa £,

———— — TepMOINpeccopHas cucteMa 0e3 OXJIaXKIeH s BO3yXa Ha BXOJIE; — — — — — TEPMOIIPECCOPHAs CHCTEMA C OXJIAXKICHUEM

BO3/1yXa Ha BXOJE

ans n = 4,0 — W = 73-107° xr/c. IIpu Temmepatype
t =45..50 °C cucrema MOXET QYHKIIMOHMPOBATH MOJI-
HOCTBIO aBTOHOMHO, T.€. KOJMYECTBa BOJIbI, CKOHJ/ICHCH-
posanHoit B I10, nocrarouno st obecriedeHns paboThl
Tepmolpeccopa. Takoil quana3zoH TeMneparyp COOTBET-
CTBYET TEMIIEPATYPHBIM PEXHMaM B MaIlMHHOM OT/e-
neHuu. [Ipu MeHBIIUX TemIeparypax (XOJOJHOE BpeMs
rojia) HeoOXOMMO JIOTIOJHUTEIBHOE KOJIMYECTBO BOJIBI
(m0 52-107kr/c mpu ¢, = 20 °C).

[TpumeHeHne MpeaBapUTEILHOTO OXJIAXKICHUS BO3-
JyXa YMEHbIIAeT TEeMIIepaTypy BO3jyXa 3a KOMIIPECcco-
POM, a COOTBETCTBEHHO — Hiepe]| TepmoripeccopoM. Ot-
CIOJIa MEHBIIICE TIOBBIIICHUE NaBICHUS (pHcC. 3,a).

J171st cXeMBblI TEpMOINPECCOPHOM CHCTEMBI O€3 IpeBapH-
TENBHOTO OXNaKAeHUs: pu 7T = 3,0 — AP = 5...7%, ipu
7. =4,0—AP=8...10%, 17151 CXeMbI TEPMONPECCOPHOH CH-
CTEMBI C NPE/IBAPHUTEIIBLHBIM OXJIAKIEHHEM: IpU 7T = 3,0 —
AP =3,0..3,5%; mpu n_= 4,0 — AP =5,5...6,0%. Onnako
TeMIieparypa BO3/IyXa 3a TEPMOIPECCOPOM 3HAYHMTEIHHO
HIDKE, YeM JUII CXEMBbl 0e3 IpeIBapUTEIIEHOTO OXJIaXKIe-
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Hus (pUC. 3,0), U COCTABISIET £
ut . =66..67°Cupun_=4,0.

[IpeaBaputenbHOe OXJaXIECHUE BO3JyXa Ha BXOJE
KOMITpeccopa Mo3BOJISIeT yMEHbIIHUTL paboTy Ha CKaTue,
a, CJIEJI0BATEIbHO, YBEJIMYUTh MOIIHOCTh KOMIIpECCOpa
AN, 1a 10..25 xBr (5...12%) npu ©t_= 3,0 m 15...35 kBt
(10...18%) mpu = 4,0. YBeauueHne MOIIHOCTH JIBU-
rarenst AN nipu oTom coctasur 5...15%. bonbume 3Ha-
ueHus AN 110 OTHOIIEHHIO K cXeme Oe3 NpeiBapuTeb-
HOI'0 OXJIaXXJICHHUA 06yCJ’IOBJ’leHI)I TEM, YTO YMCHBIICHUC
MOIIIHOCTH 32 CUET OXJIAXICHHs BO3/1yXa U KOHCHCALUH
BJIart UMECT OIPEACIIAIOIICC BJIUAHNUC, YEM IMOBLIIICHUEC
JIaBJICHUS B TEPMOIIPECCOPE.

Kpome cxaTusi U OXJIQXKICHHUS BO3yXa K (DYHKIUU
TEPMOIPECCOPHOI CHUCTEMBI OTHOCHUTCSI SKOJIOTHUECKOE
yBIaxHenue. Tak, Biarocojiepxanne Bo3iyxa d, Ha Bbl-
x0Jic U3 TepMmoripeccopa coctapisieT 45..50 r/kr, npu
9TOM TEMIIepaTypa BO3AyXa [0 CPABHCHHIO C CHCTEMa-
mu tuma CASS mensire Ha 5...10 °C, uto crmocoOcTByeT
OOJIBIICH TOTUTMBHOW YKOHOMHYHOCTH JIBUTATEIIS.
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Puc. 3. 3aBucuMocTH TOBBINIEHUS JaBIeHHUA B TepMorpeccope AP (a) n TemmepaTypsl BO3AyXa HA BBIXOJE U3 TEPMOIIPECCO-

pat

ToB2

(6) oT TemmepaTypbl BHELIHETO BO3yXa [

BO3/1yXa Ha BXOJIe

— T€pMoIpeCccopHas CUCTEMa 0e3 OXJIAKICHUS BO3yXa Ha BXOJEC; — — — — — TEPMOIIPECCOPHAs CUCTEMA C OXJIAXKIACHUEM
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BBIBO/IbI. 1. Paccmorpena 1enecoo0pa3HOCTh
MIPUMEHEHUS] TEPMOTIPECCOPHON CUCTEMBI I OXJIaXK/e-
HUSI HaJlyBOYHOT'0 BO3/yXa CyJIOBOI'O CPEJHEOOOPOTHOTO
qurarens. [is mosbimeHus 3 Gexra CHUKEHUS TeMIle-
parypsl BO3yXa MEPE] ABUraTeeEM U YBEITUYEHUS MOIII-
HOCTH KOMITPECccopa, a Takke Juist o0ecrieueHnst aBTOHOM-
HOCTH pabOTHI TEPMOIIPECCOPHOH CHCTEMBI MPEIOKEHO
OCYILECTBIIATh IPeBapUTEIbHOE OXJIAKJICHUE BO3/AyXa
nepes KOMIIPECCOpoM, a Biary, KOTopast KOHJEHCUPYETCs
B TCIJIOOOMEHHUKE, BIIPBICKHBAThH B TEPMOIIPECCOP.

3bIPHNK HAYKOBUX MPALIb HYK
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2. I[IpuMeHeHnEe TepMOIPECCOPHOI CUCTEMBI C Tpe/I-
BApUTCIIbHBIM OXJIAXKJICHHUEM IMO3BOJIACT YBCINYUTDL AaB-
nenue Bo3ayxa AP = 3,0...6,0% c oqHOBpEMEHHBIM CHU-
JKEHMEM TEMIIEPATYpPBI BO3ayXxa 1o £ = 55...70 °C, uro,
B CBOIO OY€pe/lb, YBEJIMUMBAET MOIIHOCTh KOMIpeccopa
Ha 10...20% ¢ cOOTBETCTBYIOUIUM YBETUYECHUEM MOIIIHO-
CTH JIBUTATEIISL.

3. TepmomnpeccopHasi cucTeMa IO3BOJISIET oOecrie-
YHUTh HKOJIOTHUECKOE YBIAKHEHHE BO3/lyXa C KOHEUHBIM
BrarocoziepxkanueM d, = 45...50 r/kr.
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