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DIRECT COOLING CYCLE AIR PROCESS
FEATURES IN GAS TURBINE ENGINE AND
METHOD FOR IT REALIZATION

AHoTaniss. B poGoTi pO3MISHYTO TMpPOLEC OXOJIOPKEHHS IMKJIOBOrO MOBITPSL Ta30TYpOIHHOrO [BUTYHA MULIXOM HOro 3MillyBaHHS 3
JAUCIIEPTOBAHOIO BOJOI0 Ta BU3HAYCHO OCHOBHi HCZ[OJ'IiKI/I, AKi l'lpl/lTaMaHHi JaHOMY CHOCOGy OXOJIOJPKCHHSA. 3aHpOHOHOBaHO JUIST OXOJIOKCHHSA
LIMKJIOBOTO MOBITPsI 3aCTOCYBATH MEPErPiTy BOMY, 10 YTBOPIOETHCS B PE3YJIbTATi HOAATKOBOI YTUIIi3allii TEIUIOTH BiANpanboBaHuX rasis. Po3pobieHo
mpomec 3MiU_IyBaHH$I OTpl/lMaHO‘f BOJH 3 TUKJIOBUM HOBiTpF[M, SIKAW BHKJTIOYAE CKHIOaHHSA KpaHCJ’IBHOT piZ[I/IHI/I Ha BHyTpiU_IH}O MOBEPXHIO KOMITpECcopa.

Ku1i04oBi cj10Ba: 0X0JIO/DKEHHSI IIMKIIOBOTO TOBITpsI, eperpita Boxa, I'TITY , Bomomiii™.
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AHHﬂTal.ll/lfl. B pa6o’re PAacCMOTPEH TIPOLECC OXJIAXKIACHHUA IHUKIIOBOrO BO3AyXa Fa30Typ6]/lHHOFO JABHTATEIS TIYyTEM €ro CMCEHICHHA C
JIUCHEPIUPOBAHHOM BOJIOM M ONpE/eNIeHbl OCHOBHBIE HEJOCTaTKH, KOTOPbIE XapaKTepHbl IS JAHHOTo crocoba oxnaxiaeHus. IlpeanosxkeHo mis
OXJIAKJACHHUS IHKIJIIOBOI'O BO3JyXa HCIIOJIB30BATH IIEPETPETYIO BOAY, KOTOPYIO IOIY4YarOT B pPE3YyIbTaTe Z[OHOHHHTCHBHOﬁ YTHIIM3AaLUHA TETUIOThI
oTpaboTaBIIMX ra3oB. PazpaboTan mporecc cMemeH s TOTyYeHHON BO/IbI C IIMKJIOBLIM BO3yXOM, KOTOPbIl HCK/IIOUaeT cOpoc KaneabHO! sKHAKOCTH
Ha BHYTPEHHIOIO TIOBEPXHOCTH KOMIIPECCopa.

KiroueBble clioBa: OXJIaXA€HHE [IUKIOBOTO BO3yXa, neperperas soja, [ TITY «Bogoneii».

Annotation. In the work the gas turbine fog cooling process by mixing air with disperses water (the effect of air isotherming process) has been
considered and principal disadvantages for such way of cooling have been detected. As a result, the superheated water using for cycle air cooling has
been suggested. At the same time superheated water collected in the process of advanced exhaust recovery. This process realized in the single-circuit
heat-recovery and has some advantage opposed to conventional way of heat recovery. In addition, the process of mixing superheated water with cycle
air has been developed, which prevent water drops escape to the compressor inner surface.

Key words: cycle air cooling, superheated water, combined-cycle plant “Aquarius”.

Beryn

[pu posrisaai mporecy MOTIMONCHOT YTHITI3aMii TETUIOTH BiANIPAbOBAaHUX Ta3iB OyI0 BCTaHOBIIEHO
[1], mo ii MOXIJIMBO JOCATTH 3a paXyHOK 30INBIICHHS BUTPATH BOOU 4Yepe3 EKOHOMAaH3epHY IUISHKY
KOTJIa-yTHIi3aTopa. AJie OTpMMaHa B EKOHOMail3epi «IOoaTKoBa» Boaa (3 MmapaMeTpaMu Oins JiHii
HACHYEHHS) HE MOXE IIEPETBOPIOBATHCA B Mapy B 3B’SA3Ky 3 HECTAuel0 Ha I MpOIEC TEeIIOTH
BiIpaIibOBaHUX ra3iB HEOOXiTHOTO TEMIIEPATypHOTO MOTEHIiary. PasoM 3 TuM, y razomapoTypOiHHUX
EHEeproyCcTaHOBKax, II0 peai3yloTh TEXHOJIOTi0 ,,Bomomii”, iCHYIOTh TEPMOIMHAMIUHI HPOILECH, SKi
3/IaTHI BUKOPUCTOBYBATH OTPUMaHy B €KOHOMa3epi «10JaTKOBY» BOAY IUISl IiJABUIIEHHS €(DEKTHBHOCTI
ycraHoBKH. OJHUM 13 TaKMX TEPMOJIUHAMIUYHHUX IPOLECIB € MPOLEC 3BOJIOKEHHS MTOBITPSHOTO NOTOKY Ha
BXOJ[i B KOMIIPECOpP ra30TypOiHHOTO JBUTYHA.

3B0JI0:KeHHS MOTOKY MOBITPSI HA BXO/i B KOMIIpecop

Sk Bimomo, XapakTepHOIo 0coOuBicTIO ra3oTypOinHnx neuryHiB (I'T/I) € te, mo O6inst ABOX TpeTHH
MOTY>KHOCTI, II0 BUPOOIAETHCS HOTO TypOiHAMH, BUTPAYa€THCS HA MPHUBOA KomiipecopiB. [Ipu mpomy ns
MOTY>KHICTh TUM O1JIbIIIa, YMM BHIIE TEMIIEPATypa IOBITPs HABKOJIUIIHEOTO CEPEIOBHIIA, M0 HAIXOTIUTh
B KOMITPECOPH.

SIK MOKa3yrTh AOCIHIKEHHS, OJHUM 13 IUIAXIB MiJBHIICHHS e(pEeKTUBHOCTI POOOTH KOMIIpecopa €
130TepMyBaHHS TPOLIECY CTUCHEHHS IOBITPSA, TOOTO HaOMIMKEHHS KiHIIEBOI TeMIepaTypyu CTHCHEHHS 10
MOYaTKoBOi. BupimmTh 1ie 3aBAaHHS MOXHa JCKiIbKOMa CHocobaMu, aje HaumpocTimuid — 1e
3MIIIYBaHHS IIMKJIOBOTO MOBITPS HA BXOJI B KOMIIPECOP 3 AUCIIEPrOBaHOIO BOO0 [2-5].

TumuacoMm, peaiizallisi TIpolLecy KOHTaKTHOTO OXOJIOJDKEHHS BHMMAara€ BEJIHMKHX BUTpaT BOJH,
OCKiﬂbKI/I 0XO0JIOPKYBaJIbHa BOJa Yy Bl/IFJ'lSIZLi napu pasom 3 Bi[alaleOBaHl/IMI/l ra3aMM BUKHIAAETHBCA B
HaBKOJIMIIHE cepepoBuiie. KpiM Toro, 111 YHUKHEHHSI COJBOBHX BIIKJIAJEHb HA JIETAJISIX KOMIIPECOPIB
3BOJIO’KEHHSI IMKJIOBOTO IOBITPS HEOOXITHO 3/iiiCHIOBaTH 0OpEe OUYMILIEHOIO BOJOK. B KoMIutekci me
NPU3BOJNUTH JI0 3HAUYHMX BUTPAT KOIUTIB HAa BoaomiArorosieHHs. OJHaK, SKIIO BOAY, IO NOJAETHCS B
KOMIIpECOp, TOTIM BJIOBIIOBATH HAa BHUXOII 3 YCTAaHOBKH, HANpPWKIAA, HUIIXOM ii KOHICHcAIl 3
BiJIpaIibOBaHUX Ta3iB, AK IIe POOUTHCS B YCTaHOBKaX TUIy «Bomomiit», To meil HeomiK ycyBaeThes. B
BOMY BHWIIQAKYy TIpoOjeMa IMiIBUIICHHS e()EeKTHBHOCTI CHEePrOyCTAaHOBKM IUIAXOM 130TepMyBaHHS
NpolLIeCy CTUCHEHHs MOBITPsi B komipecopi [ T/ BopckyBaHHSM OXOJIO/PKYBaIbHOI BOJH 13 MpoOieMu
TEOPETUYHOT IEPEXOIUTh B 00JIACTH PEabHOTI0 TEXHIYHOTO BUKOPUCTAHHS.

Tepmo- i razoanHaMigHi IPOIECH, IO MPOTiKatTh B kommpecopi ['T/] mpu mogadi Bogu B IUKIIOBE
MOBITPSl, CKJIQJAHI 1 MarOTh BEIMKY KUIBKICTH OCOOJMBOCTEH, KOTpi CYTTEBO 3ajieaTh Bif
KOHCTPYKTUBHOTO BUKOHAHHS IPOTOYHOI YAaCTUHHU JIBUTYHA i CUCTEMH BIIOPCKYBaHHS BOJU. B 3B’s3Ky 3
UM HaHONbII HamiMHUM 1 paliOHAJIBHUM 3AJIUIIAETHCS EKCHEPUMEHTAIBHUH METO] BH3HAYEHHS
eKCIUTyaTallifHuX XapaKTEpPUCTUK €HEProyCTaHOBKH, 10 OTPHUMaHI B pe3yJbTaTi BIOPCKYBaHHS BOJH B
MOBITPSHUHN TIOTIK.

Haii0inpim netanpHO 1 MOBHO I JOCITIKEHHS MPOBEACHO B PoOOTi [5], me B skocTi 00’ekra
JOCTIKeHHST BUKOpHCTaHo ra3oTypOinauit nuryH UGT15000 notyxHicTio 16 MBT, skuii ckiagaeTbes
3 kommpecopa Huzbkoro Tucky (KHT) 3 TypOinoro Hm3pkoro tucky (THT), kommpecopa BHCOKOTO THCKY
(KBT) 3 typb6inoro Bucokoro tucky (TBT) ta wotnproxcryneneBoi cumoBoi TypOiau (CT).

Cucrema momaui Boxu Ha BXig KHT ckmagamace 3 16 gBokaHanmbHUX (OPCYHOK 3 KOJIEKTOPAMH
iABOY BOJH 1 IOBITPS, 3aBASAKH YOMY CEepeIHii qiameTp kpanens He nepeBumnyBas 40-50 mxMm. Burpara
BOJY B IEPIOJ EKCIIEPUMEHTY BH3HA4alach 3 XapaKTEPUCTUK (POPCYHOK 1 MepeBipsiach 3a 3MiHOIO 11
piBHA y BUTpaTHOMY Oaky. 3araipHe HampaioBanHs [T/l 3a nepioa qociimkens ctaHoBUIIO 495 rojuH,
B TOMY YHCJI 3 BHOPCKYBaHHSIM Bojau — 132 rogaunu. [IpoTarom BCiX eKCIIEPUMEHTIB 3 MOJa4yer0 BOAU Ha
Bxix KHT croctepiranace HaziiHa i cTilika poOoTa ABUTYHA.
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[Tpu mnopiBHSHHI BHXIIHUX XapaKTEpUCTUK ,.cyxoro” I'TJ i XapakTepHCTHK 3 BIOPCKYBaHHSM
0,95 xr/c Bonu Ha Bxig KHT 3a ymoBu noctiiiHoi notysxHocti ['T/I, OyJi0 BCTAHOBJIEHO HACTYITHE:

"  MacoBa BUTpaTa NaJlBa MPAKTUYHO HE 3MIHIOETHCS;

= yacrora 00epTiB TypOokomnpecopa Hu3bKoro Tucky (TKHT) mpakTHYHO HE 3MIHIOEThHCS;

* yacrora 00epTiB TypOokomnpecopa Bucokoro THcKy (TKBT) 3menmyerscs;

= remmeparypa rasy 3a THT 3menuryersest Ha 60-40 °C. Binbini mudpy BigmoBizaioTh MeHIIEM

3HaYeHHsIM noTyxHocTi [T/,
ITopiBHAHHS THX CaMO XapaKTEPHCTHK 32 YMOBH IOCTIHHOI TeMIIEpaTypy Iapora3oBOro IOTOKY 3a
THT nokasaio:
=  abCONIOTHUM HPHUPICT MOTYKHOCTI B 3aJIE)KHOCTI Bif Temmeparypu ra3zy 3a THT 3amumaerbcs
MPaKTUIHO CTAUM i gopiBHIOE 2,5-2,7 MBT (15,6-16,9%);

= KK/ I'TH 306imbmryerscsi, ajne NOpW MiABHIICHHI pexumy pobotu I'T/[ me 30impmieHHs
ynoBinsHIOEThCs. I[lpn  mortyxuocti 8,3 MBt nBuryna Bin 30iibmiyerscsi Ha 4,5 %
(abcomnroTHHX), a pu OTY>KHOCTI 15 MBT BiH 30ibI1y€eThest Bechoro Ha 0,6 % (aOCOMOTHUX).

[Tix yac nocnigie He Oyso BHUSBIEHO BIUIMBY Ha MapaMeTpPH JBHUIYHA IUCIIEPCHOCTI 1 TeMIeparypH
po3nuTy BOJIH.

Pazom 3 THM, 3a J0ONMOMOroI0 CHELiAIBHUX IHIMKATOpiB, IO OYy/iIM BCTaHOBJIEHI B po3'eMax
KOMITPECOPIB 1 KaMepy 3TrOPSIHHS, YIPOJOBXK NMPOTOYHOI YACTHHU IMX €JIEMEHTIB BUSBICHO BHOMBAHHSI
Boau. [Ipm mpoMy HaHOUTBII IHTCHCHMBHE ii BHOWBAHHS CIIOCTEPITa€Tbes i3 MPOTOYHOI YACTHHH
KOMIIPECOPIB Maike Ha BCIX pekHMaxX poOOTH KpiM MaKcHMallbHOTO. Pazom 3 THM, po3paxyHKOBOIO
OLIIHKOIO BOJH, SIKA& BHIIAPOBYETHCS BIIPOJOBXK HMPOTOYHOI YAaCTHHM KOMIIPECOPIB 1 KaMEpH 3TOPSHHS
BCTaHOBJICHO, IO Ha peXMMax MaKcuMaibHOI moTykHocTi I'TJ wacThHa BOOM TOXOOUTH OO KaMepH
3TOpSIHHS 1 HOTpeOy€e Ha CBOE BUIIAPOBYBAaHHA JOJATKOBUX BUTPAT MaJINBA.

Came 1s oOCTaBMHA 1 € MOSCHEHHSIM 3MEHILIEeHHs! iHTeHcuBHOCTI 3poctanns KK]I mpu 30inbuieHHi
noryxnocti I'TH.

TakuM 4YMHOM, OTpPHMaHi pPE3yJIbTaTH EKCIHEPHUMEHTAIbHUX JOCTI/DKEHb CBiAYaTh MpO Te, IO
KparieJibHa piliHa BOJOMOBITPSHOT CyMIlIl MicsIsl HaJXO/DKEHHS B KOMIIPECOp OciJjae Ha HOro po0odmx
JIOTIaTKaX, BiALIEHTPOBOIO CHUJIOI0 CKHUIAEThCS Ha 30BHIMIHIA KOpPIYC KOMIIpecopa i MOB3€ IUIIBKOIO
Horo BHYTpIIIHBOIO TIOBEpXHE B Oik kamepu 3ropsHHS. Ilpum npomy 1i BUIapoByBaHHS
31IHCHIOETHCS B OCHOBHOMY 3a PaxyHOK TeIUIa, 0 HaIXOJUTh BiJ KOPIYyCy, 1 eTaled KoMIIpecopa,
a He TeIlUla MOBITPSHOTO MOTOKY. [Ipo Ile HarIsIAHO CBIAYHUTH BiNCYTHICTH BIUIMBY AHCIIEPCHOCTI
BOJM Ha TEIUIOTEXHiuHI XxapakTepucTuk ' T/l i HaAXOKEHHS BOJIM B KaMepy 3rOpsSHHS Ha peKuMax
MakcuManbHOi mOTyXHOCTi. Kpim ToOro, wactuHa piguHH TOXOAUTH OO0 KaMepHW 3TOPSHHSI 1
JOBHIIAPOBYEThCA TaM 32 PaxXyHOK TEIUIOTH IajuBa, IO CyTTeBO 3MeHmye edextuBHud KKJI
€HEeProyCTaHOBKH.

Ionaya napu B Komnpecop

ABTOpaMu CTaTTi pO3pO0JIEHO CIOCI0O BUPOOHMITBA B IIMKII E€HEPrOyCTaHOBKM HAJIUIIKY
HacuueHol Boju [1], 3a paXyHOK TEIUIOTH SIKOT MOXKJIMBO CTBOPIOBAaTH Iapy i BUKOPHUCTOBYBATH ii B
SAKOCTI JOJAaTKOBOTO poOOYOro Tija mMKIy. SIK BiZOMO, OJATKOBY BOJIY 3 NapaMeTpamH Ha JIiHil
HacCHYEHHS 3 MOJaJbIINM IIEPETBOPEHHSM 1i B apy MOKJIMBO OTPUMYBATH i B TpaJAWLIHHUX KOTJIAX-
yTHIII3aTOpax, aje 3a paxXyHOK HaJAOyAOBH HAJ HAMH OJHOTO a00 HAaBiTh JBOX IO CYTi JONAaTKOBHX
KOTJHiB. Y 3B’SI3KYy 3 UM TPAAULIIHUI KOTENI-yTHIIi3aTOP IIEPETBOPIOETHCA 3 OJHOKOHTYPHOTO KOTJIa
(KOoT)Ia OHOTO THUCKY) Ha 0araTOKOHTYPHHH, TOOTO KOTEN JBOX ab0 TPhOX THUCKIB.

3anponoHOBaHUN METOJ BUPOOHHUIITBA BOAM 3 TIapaMeTpaMu OISl JIiHiT HaCMYEeHHs MPUHITUIIOBO
BIAPI3HAETBCA BiJ MIIOYWX TPAOUIIHHUX IBOKOHTYPHHX 1 TPHUKOHTYPHHX KOTJIIB THM, IO
3M1MICHIOETBCA BiH B OJHOKOHTYPHOMY KOTIi-yTHJi3aToOpi 1 Mae jumie 30UIbIIEHY TETUIOOOMiHHY
IIOBEPXHIO EKOHOMaM3epa.

KpiM TOro 3ampornoHOBaHWN KOTEJI-YTHIJI3aTOP B IMOPIBHSHHI 3 TPaAWLIHHUMHU KapIUHAJIBHO
BIIPI3HAETHCS 1Ie i THM, IIO:

" qo-miepiue, BiH BHpOOIsie 3HAYHO OUIBIIY KUIBKICTH BOJM 3 mNapaMerpamu Oinsg miHil
HAaCUYEHHS;

" mo-gpyre, Bcsi BHpoOJeHa Bojaa (OCHOBHA 1 J0JaTKOBa) Ma€ BHCOKY TeMIleparypy, ska
JOPIBHIOE TEMIEpaTypi HACHYEHHS MPH JAHOMY THCKY, III0 3HAYHO MIEPEBUILY€E TEMIIEPATYPY
HacH4YeHOl BOAW B IPYIOMY 1 TpPEeThOMY KOHTYpax TPaAHWIIHHUX KOTIIiB-yTHIIi3aTOPIB.
30KkpeMa, AKIIO TeMmIeparypa BHPOOJIeHOI B KOTIi-yTHiizatopi mapu mopisuioe 410°C, a
TeMIlepaTypa BiANpalbOBaHUX Ia3iB Ha BHUXOAI 3 Komia-yruiisaropa 60°C, To BuTpara
JOJATKOBOI HAacHYeHOi BOAM Ha BHMXOZl 3 exoHomaiizepa mimsa I'TITY «Bogodmiit» moTyXHICTIO
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16MBT nocsirae 18,5% Bin BUTpaTH LIUMKIOBOIO MOBITPs, IO Maibke B 9 pasiB Olibllie BUTpATH
BO/JIH, 5IKa MOYKE BIIOPCKYBATHUCS B IOBITPsI HA BXOJi B KOMIIPECOP.

Bucokuii TepMoaMHAMiYHMI MOTEHLIaJ] YTBOPEHOI BOOU JI03BOJIAE 33 PaxXyHOK il TEIUIOTH
YTBOPIOBATHU Iapy NpH PO3MIHUPEHHI B NOCIIIOBHO PO3TAIIOBAHUX PO3IIMPIOBAYax i CIIPSIMOBYBATH i1
B TPOTOYHY YacTHHY KOMIIPECOPHOTO TpakTy. [IpM HbOMYy NpPOTOYHA YacTHHA KOMIIPECOPHOTO
TPaKTy Ta KaMepa 3TOpsSHHS 3aJHUIIAEThCS CyXO0lo, 110 3abe3rneuye OibIl €KOHOMIYHY 1 HalilHy
poboTy eneproycraHoBku. [IpaBna, B [bOMY BHUMAJAKY ITiIBUIICHHS €(QEKTUBHOCTI €HEPrOyCTAHOBKH
JOCATAETHCSI B OCHOBHOMY HE 32 PAaxXyHOK OXOJIOJKEHHs IOBITPS, a 32 PaXyHOK BHKOPHUCTAHHS
TEIJIOTH HACHYEHOI BOJU.

Bona Ha BuXOZi 3 eKOHOMaif3epy He 3aBXKAM AOTPIBAETHCS JO HACHYEHOTO CTaHy, IO MOTipuIye
e(heKTUBHICTh POOOTH PO3LIMPIOBAYIB 1, KPIM TOT0, BiAOIp «I0IaTKOBOI» BOIM 3a EKOHOMAH3epOM HE
nependavae {1 o4MIEeHHs, 110 00yMOBIIOE HAKONMUYEHHs B Hid coseil. ToMy 3ampornoHOBaHO BCHO
BOJy IIiC/II EKOHOMaii3epa CHpsSIMOBYBaTH B OapabaH-cemapaTop KOTJIa-yTHIi3aTopa, J€ BOHA
000B’SI3KOBO JIOTPIBAETHCS O HACHMYEHOT'O CTaHy, a HAJUIMIIKOBY 4acTHHY BinOupaTtu 3 Oapabana-
cemaparopa i CIpsSMOBYBAaTH 4epe3 OKpEeMHUH TpyOOIpoBiA B pO3LIMpIOBadi. Y [OMY BHIAJIKy B
HNepurii 3 TpynH pO3IIMPIOBAYiB HAAXOIWTh HE JIMIIE HAacH4YeHa, a W OYHWIIeHa BoAa, IO
3a0e3neuyeTbess KOHCTPYKII€I0 HMKHBOT YacTHHU OapabaHa-cenaparopa.

TertoBy cxeMy ra3omapoTypOiHHOI yCTaHOBKM 3 TI'€HEpalli€l0 Mapd 3 HAacHYeHOi BOJIU B
MOCITIIOBHO PO3TAIIOBAHHUX PO3MIMpIOBadax 300paxkeHo Ha puc.l.

Bona cknamaeTscs 3 ra30TypOiHHOTO ABUTYHA 1, SIKMIT BKIIIOYAE KOMIIPECOp 2, KaMepy 3rOpsIHHS
3 1 TypOiny 4, sika HmiJKJIIO4YEeHa 0 CloKHBada MexaHiuHol eHeprii 5. Kpim Toro, Typ6iHa 4 cBoim
BUXJIONIOM 3a BIJIIPAllbOBaHUMHM ra3aMH MiJKII0YEHA OO KOTJa-yTHiizaTtopa 6, SKuil CKIagaeThCs 3
eKoHoMaiizepa 7, BumapHuka 8§, mapomeperpiBaua 9 1 Oapabana-cemapatopa 10. Ilpu npomy
napomneperpiead 9 CBOIM BHXOJOM 3a MEPErpiTOI0 Mapor MiAKIOYEHO A0 KaMepH 3rOpsSHHS 3.
Koten-ytumnizarop 3a BignpanboOBaHUMH Ta3aMH IIIKIIOYEHO 10 KOHJIeHcaTopa 11, BuXix skoro 3a
BUKHJHUMH T'a3aMH IT1IKJIFOYEHO JI0 CUCTEMHU BIIOPCKYBaHHS 0XOJIOKEHOT Boau 12, a 32 OTpUMaHuM
KOHJIEHCATOM — 10 JekapOonizatopa 13 i wepe3 po3moainbHHK 14 Ta Hacoc 15 — 10 OXOJIOTHUKA
koHzaeHcary 16. Ilpu npomy po3noninbHUK 14, pereHepaTHMBHMH MiAirpiBHUK neaeparopa 17,
neaeparop 18 Ta nupkynsuiiHui Hacoc 19 miaKIIOYEHI MOCKTIZOBHO 10 BXOAY €KOHOMaiizepa 7
KOTJa-yThiizaTopa 6.

. 24

Puc. 1. TemnoBa cxema ra3omapoTypOiHHOi yCTaHOBKH ,,Bomomiif” 3 reHepamielo mapu B HOCIIZOBHO
PO3TaIIOBAHUX PO3IIUPIOBAYAX
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OpnnouacHo, Oapaban-cemaparop 10 koTia-yTuiizaropa 6 3a HACHYCHOK BOJOKO IMiIKIIFOUECHO
yepe3 perynoBabHUN KiamaH 20 10 BXOJy MEpHIOro i3 Tpynu posmuproBadiB 21, skuMH
3a0e3meyeHa ra3onapoTypOiHHA YCTaHOBKAa, a MOro BHXIJ 3a HACHYCHOI BOJOK MiJKIIOUCHO [0
BXOJy JApYyroro posmuproBaya 22, i T.A., a BHUXIl OCTAaHHBOIO po3lIMpIoBada 23 uepes
peryJroBaNbHAN KianaH 24 MiIKII0YeHO A0 BXOJy B Jeaeparop 18, a 3a HacHYEHOIO Mapolo, II0
YTBOpWJIACH IIPH PO3MIMPEHHI HACHYEHOT BOJH, KOXKHUH 13 pO3IMIMPIOBaYiB IiAKJIIOYEHO 0 TPOTOYHOT
YaCTUHH KOMITpecopa 2 BiAMOBIAHO 3a CTYNEHSIMH, ¢ THCK HOBITPS TPOXH HIDKYE 32 THCK IapH, IO
TYIH ITOJAETHCS.

Kpim Toro, mis ounineHHs HacHYeHOI BOAM B OapabaHi-cemapaTopi HOTO HIDKHS YacTHHA dYepe3
KJIanaH 25 MAKII0YeHa 10 MUCTePHU CKUAHOI BoAH 26 1 MepioANIHO IPOIYBAETHCS.

[Ipn npoMy BHpOOHHMITBO 3aJaHOI KiNBKOCTI NMapu B BHUIIAPHUKY 1 MapoOIleperpiBHUKY KOTia-
yTUIII3aTOpa JIOCSATAE€ThCS PETyNIOBAaHHAM piBHI BoaM B OapalaHi-cemapaTopi CHCTEMOIO
aBTOMAaTH4YHOro ynpaeiyinHs i perymoBaHHs (CAY 1 P), pospoOneHoto ¢axiBUsMHU AepKaBHOIO
nignpueMcTBa HaykoBuil BHUPOOHWUYHMII KOMILIEKC Tra3oTypO0oOyayBaHHs ,,30ps-Mammpoekt”.
CrpsimoBaHa B OapabaH-cenmapaTop «J101aTKOBa» HacHueHa Boja nepedyBac B HbOMY TPaH3UTOM, a
TOMY BOHA HE BIUIMBA€ Ha MPOLIECH BUNIAPOBYBAHHS 1 IeperpiBaHHs Iapu OCHOBHOI (€HEPreTHYHOT)
YaCTHHH BOJH.

TakuM 4YMHOM, 3aCTOCYBAaHHS PO3TIIIHYTOIO CIIOCOOY J103BOJISIE TMOBHOIO MIpOI0 BHUKOPUCTATH
TEIUIOTY HAJUIMIIKY HACHYEeHOI BOJH, 32 PaXyHOK Hel yTBOPHUTH CyXy HaCHYCHY Iapy i COpsMyBaTH ii
B IPOTOYHY YaCTHUHY TPaKTYy.

B 3B’sa3Kky 3 THM, IO OTpMMaHa Cyxa HacH4eHa Mapa Ma€ OiIbII HU3BKY TeMIEpaTrypy HIXK
TeMIepaTypa IOBITpsI B MPOTOYHIA YacTHHI KOMIIPECOPiB, BOHA IEpPErpiBa€ThCsA, a MOBITPA,
BITIOBIIHO, — OXOJOIKY€EThCA. Lle m03BosIE 3MEHIINTH BUTPATy MEXaHIqYHOI MOTY>KHOCTI TypOiH Ha
MPHUBOJ] KOMIIPECOPIB 1 THUM CaMHUM IIiABUIIUTH TEPMOAMHAMIYHY €(EeKTHBHICTh E€HEepreTHYHOI
YCTAHOBKHM. TakuM YHHOM, PO3pPOOJCHUH METOJ [1a€ MOXKIMUBICTh YHHUKHYTH CKHJAHHS BOIM Ha
BHYTPILIHIO TIOBEPXHIO CTaTOpa KOMIIpEcopa, LI0 CYTTEBO MiABUINYE €PEKTHUBHICTH HpOLECY i He
BIUIMBA€E Ha HalilHiCTh poboTH eHeproycraHoBku. Kpim toro, mns I['TITY «Bonouniit» moTyXHicTIO
16 MBT npu Temmeparypi Iapu Ha Buxoni 3 koria-yrumizatopa 410 °C moxHa 36impmurd it
KUIBKICTh B KaMmepi 3TOpsHHsS Maibke Ha 16% 3a paxyHOK Ti€i YacTMHHM, IIO OTpUMaHa B
po3mmuproBadyax. Take 30iTpIIEHHST BUPOOHHUIITBA TAPH B IIUKIII MIPU3BEE A0 3pOCTAHHS €PEeKTUBHOTO
KK 3 42,02 % no 43,22 %, To610 Ha 1,2 % abconoTHUX, a e(eKTHBHA MOTYXHICTh HA BUXITHOMY
Bay ABUryHa 3pocte 3 15810 kBt no 17137,5 kBT, To6T0 Ha § %.

BucnoBkn

1. B pesynpTaTi aHamizy MpoIeCy OXOJOMKEHHS MHUKJIOBOTO MOBITPS MIUIAXOM IOJadi Ha BXiX
KOMIIpecopa IMCIIEProBaHOI BOAM BH3HAYEHO, IO TAKOMY CIOCOOy NpPUTaMaHHE OCiaHHSA
KpaneJbHOI PIAMHU BOAONOBITPSHOT CyMilli HA poOOYMX JIOMAaTKax KOMIIpecopa i CKuIaHHs il Ha
BHYTPILIHIO MOBEPXHIO KOpIyca CTaropa 3 HOJANBIIUM CIIOB3aHHSIM IUIIBKOI B OIK Kamepu
3ropsiHHA. [Ipu 1bOMy, SIKIIO BHUTpaTa BOJAM, IO BIIOPCKYEThCS, nocsrae 2% Big BHTpaTH
NOBITPS, TO pIiAMHHA IUTIBKA Jjgocsirae poOodoro o00’eMy KaMepu 3TOpSIHHS 1 Ha CBOE
BUIIAPOBYBAHHS BUTpPayae J101aTKOBE MAJIHBO.

2. 3ampomoHOBaHO METOJ BHPOOHWUITBA BONM 3 TapaMeTpaMH Ha JiHIl HACHUYCHHS, SKHN
MPUHIIUIIOBO BiAPI3HIETHCS B MIFOUMX TPATUIIHHUX ABOKOHTYPHUX i TPUKOHTYPHHX KOTIIIB
THM, IO 3HIHCHIOETHCA BiH B OJHOKOHTOPHOMY KOTJIi-yTHIi3aTopi 1 Mae nwmmie 30inbIIeHy
TEIJIOMacOOOMIHHY HOBEPXHIO €KOHOMaif3epa. 3a paXyHOK LbOTO BJA€THCS BHPOOUTH 3HAYHO
OiTpIIy KINIBKICTP HACHYEHOI BOAM 13 BHUIIOK TEMIEPATypoOl0 IMOPIiBHSIHO 3 TEMIIEPaTypoOro
HaCHYEHOI BOJIH, 1110 YTBOPIOETHCS B JBOKOHTYPHUX 1 TPUKOHTYPHHUX KOTJIAX-yTHIII3aTOpaXx.

3. Po3pobieHo crocid BHUKOPUCTAaHHS OTPUMAHOI  «JOJAaTKOBOI» HACHYEHOI BOAM B
TEPMOJMHAMIYHOMY IIMKIIi ra30mapoTypOiHHOT YCTAaHOBKH LUISXOM YTBOPEHHS CyXOl HaCHMYEeHOT
mapM 3a paxyHoOK 1ii BHYTpIIIHBOI TeIuIoBOi eHeprii B po3mmupioBadax. Lle Bukiovae
Ha/IXOJUKEHHSI KpaleNbHOI pITUHM B MOBITPSHUH MOTIK, IO HE IMOPYLIYE PEXHUMY poOOTH
KOMIIpecopa Ta €eHeproyCTaHOBKH B LIIJIOMY.

4. Po3poOneHo mpouec 3MillyBaHHS MEPErpiToi BOAW 3 IUKIOBHUM IOBITPSIM, IO YHEMOXIIUBIIOE
CKHJAaHHs KPaneIbHOi PiAMHN HA BHYTPINIHIO TIOBEPXHIO KOPITYCY KOMIIpecopa.
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