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CUCTEMBI 1 CTIIOCOBBI TEHEPAITMY MOINHOCTH C UCITIOJIb3OBAHHUEM
BJIOKEHHbIX CO, IUKJIOB

Q0sacTh TEXHUKU

Hacrosiiee n3obpereHre OTHOCUTCS K CUCTEMaM U CIOCco0aM reHepanuu
MOIIIHOCTH, B KOTOprX MOIXKET 6bITb IIOBBIIIICHA 3(1)(1)6KTI/IBHOCTI:; OUKJIa reHepaLu/m
MOIITHOCTH, MUCITOJB3YIOIIEr0 MUPKYIUPYIOIMYIO TeKy4dyto cpeny Ha ocHoBe CO;. B
YaCTHOCTH, MOTOK ¢kaToro CO, U3 HMKJa reHepaluid MOIHOCTH MOJKET HarpeBaThCs
OT HE3aBUCHUMOI'O UCTOYHHUKA U paCH_II/IpﬂTbCﬂ, HpOI/ISBOI[ﬂ I[OHOJ'IHI/ITGJ'II:;HYI'O
MOIIIHOCTHL U O6CCH6LII/IBa$I HOHOHHHTeﬂbelﬁ HaneB IJIsT UKJIa FeHepaL{I/II/I
MOIIIHOCTH.

YpoBeHb TEXHUKU

HauGonee pacnpocTpaHeHHBINH B HACTOSIIIEE BPEMs LIMKJI I'€HEPALd MOIIHOCTH C
UCIIOJIb30BAHUEM MPUPOAHOIO ra3a BKIOYAET ra30BYI0 TypOUHY B COYETAHUU C
naporeHepaTopoM-pexyneparopom. Takas cuctemMa MOXeT ObITh OTHECEHA K
KOMOMHUPOBAHHOMY LIMKJIY HAa C)KUTAHUU NMPHUPOJHOTrO ra3a, B KOTOPOM B
yCOBEPIIEHCTBOBAHHON CHCTEME M'eHepalui MOIIHOCTH, paboTaroineil mo napoBomy
nukJy PeHknHa (maporeHeparop-peKkynepaTop Iioc naposas TypOuHa),
UCIIOJIb3YEeTCs TeTJIO TOPSYNX TYPOMHHBIX BBIXJIOTIOB Ui OJYUYEHHUs Napa ¢ LeJbo
JIOTIOJTHUTEJIbHOHN reHepanuu MOIHOCTU. Mcnonb3oBanue 6yoka, padoraromero mno
KOMOMHHUPOBAHHOMY LMKy HA MPUPOJHOM rase, 0ObMHO cunTaeTcs 3P PeKTUBHBIM
croco0OoM reHepalui MOLTHOCTH Ha TakoM Toruse. [Ipu padore Takoro 6y0ka BeCh
CO,, BoxsHbIe mapbl U okcuabl a3oTa (NOX), mosiy4yeHHbIE TPU TOPEHHH,
BBIOpPACHIBAIOTCS B aTMOChepy.

bruto nmokaszano, uro ucnonp3oanue CO;) (0COOEHHO B CBEPXKPUTUUECKON
dbopme) B kauecTBe pabodero Tena siBISIETCS BBICOKO3(PEKTUBHBIM CITOCOOOM
reHepanuu MomHOCTH. CMoTpH, Hanpumep, nateHT US 8,596,075 Ha umsa Allam u
ap., COmepKaHue KOTOPOro B MOJHOM 00beMe BKJIIOUYEHO B JaHHOE OMHCAHHE B
Ka4eCTBE CChUIKH, U B KOTOPOM PaCKPBIBAETCS UCIOIb30BaHHE HETIOCPEACTBEHHO
Harpetoro pabouero Tena Ha ocHoBe CO) B cucTeMe reHepanuu MOLHOCTH,

NEUCTBYIOINEH IO KUCJIOPOAHO-TOIUIMBHOMY pPEKyIepaTUBHOMY LUKJIY bpaliToHa
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IPaKTUYECKH C HYJEBBIMHU BBIOpOCaMu JIOOBIX MOTOKOB B atMocdepy. Panee
npennaraioch npuMeHenne CO;, B kauecTBe pabodero Tejaa B 3aMKHYTOM LIUKJIE, B
kotopoM CO) MHOTOKPATHO C)KMMAETCS U PACLINPSAETCS AJIsSI F€eHepallii MOIHOCTH C
IPOMEKYTOYHBIM HArpPeBOM C UCIOJIb30BAHHEM MOOOYHOr0 UCTOYHHUKA TeIja U
OJTHOT'O HUIM HECKOJIbKUX TeII000MeHHUKOB. CMOTpHU, HApUMep, MaTeHT

US 8,783,034 na umsa Held.

Jist moBeimeHust 3¢(HEKTUBHOCTH TAKUX CIIOCOOOB reHepali MOLTHOCTH
NPUBJIEKAJIHNCH pa3jinuHble cpeacTsa. Hanmpumep, mpon3BoaUIaCh ONTHMHU3ALIHS
paboThI peKyNmepaTUBHOIO TEIIOOOMEHHUKA MYTEM CXKAaTHUSI TOPSIYEro ra3a uiu
UCIIOJb30BAHUS BHEITHUX UCTOYHUKOB Harpesa. Onrumusauus CO, HuKIOB B
OCHOBHOM ()OKyCHPOBaach Ha JOCTH)XKEHUH MAaKCUMAJIbHOW BBIXOJHON MOLIHOCTH
TypOuHbl. HecMOTps Ha Takue MOMBITKY B JAHHOH 00J1acTH COXpaHsAeTCs NOTPeOHOCTH
B CHCTE€MaxX U crocobax reHepanuyu MOIHOCTH C MOBBIIIEHHONW 3 () EeKTUBHOCTHIO U
BBIXOTHOM MOIIHOCTBIO MPU OAHOBPEMEHHOM OTPAHUYEHHUHU WU B OCHOBHOM
UCKJIFOUEHHNH BpIOpoca mo0bix moTokoB (Hanpumep, CO,, NOX u Apyrux CBS3aHHBIX C
ropeHueM MPOAYKTOB) B aTMOChepy.

CyiHOCTh U300peTeHust

Hactosimee nzoOpereHne OTHOCUTCS K CUCTEMaM U crioco0aM reHepamnuu
MOIIHOCTH, B KOTOPBIX 3((PEKTUBHOCTH LIUKJIA T€HEPALUU MOLIHOCTH C
ucnosnb3zoBanueM CO; B kauecTBe paboyero NOTOKa MOXKET ObITh MAKCUMH3UPOBAHA
IIPY OJTHOBPEMEHHOM yBEJINYEHHH F'eHEePUPYEeMOi MOIHOCTH 6e3 HEOOXOAMMOCTH B
CYLIECTBEHHBIX U3MEHEHUIX 000PYI0BaHUS, 3a1€iCTBOBAHHOIO B LIUKJIE T€HEPAL[UU
MoOIHOCTHU. [ToBbIeHHE 3 PEKTUBHOCTH MOXKET OBITh OCYIIECTBJICHO MyTEM
JOTOTHUTENBHOI'O HarpeBa noToka paboyero Teina cBepx Harpesa, JOCTHIKUMOTO 32
CYeT peKynepaluu NPy BHYTPEHHEM TEIJIOO0OMeHe, MPU 3TOM IOMOJHHUTEIbHbIH
HarpeB o0ecrneyYnBaeTCs BHEIIHUM UCTOYHUKOM TeTljia, HE3aBUCHUMBIM OT LHKJIA
reHepaluy MOLUIHOCTH. B 4aCTHOCTH, HE3aBUCHUMBIH UCTOYHHK TEIJIa MOXKET
UCIOJIb30BAThCS U HArpeBa Mo MeHbIlell Mepe yacTu peunpkynasiauonHoro CO,
MOTOKA BBICOKOTO AABJIEHHsI, MOCTYNAKLIEH U3 LHKJA F'eHepaLUl MOIIHOCTH,
HarpeTbiii TAKUM 00pPa30M MOTOK MOXKET pa3IMYHBIMU CIIOCOOaMH BO3BPAINATHCS B
LIUKJI TeHepaLHH MOIIHOCTH, 00eCreYnBasi JOMOJHUTEIbHBIA HATPEB

peunpkysinnoHHoro padouyero CO, noroka. IIpeaAnoYTHTENbHO HATPETHIN TAKUM
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obpazom perupkyassnuoHHbIH CO) MOTOK MOXKET pacIUPSITHCS AJIs1 BBIPAOOTKH
JOTIOJIHUTEJIbHOW MOLTHOCTH | IJIsl IPUBEIEHUS] HArPEeTOTO TAKUM 00pa3om
peuupkynsiuuonHoro COj moToka B COCTOSHUE, TPUTOAHOE JUUIsl BO3BPAILEHUS B

OCHOBHOH LIMKJI T€HEPAIMU MOLIHOCTH MOJ AaBJICHUEM, IPU KOTOPOM He Tpedyercs
BBEJICHUS JONMOJIHUTEIBHOTO 000PYyaOBaAHMUS.
TakuMm 00pa3oM B HEKOTOPBIX BAPUAHTAX BBIMOJHEHUs HACTOsIIee H300peTeHue

obecneunBaeT Crocod reHepanui MOUTHOCTH, BKJIIOYAO MU, MEePBbIH LIHKJ FeHepaluu
MOIIHOCTH, B KOTOPOM peuupKyasiquodHbiii CO) MOTOK moaBepraercs

MHOT'OKPAaTHOMY (IOBTOPSIOIIEMYCSI) CKATHIO, HATPEBY, BOBJICUEHUIO B IIUKJI TOPEHUS,

pacUIMpPeHHIO Ui BBIPA0OTKH MOIIHOCTH U OXJIAKJCHHIO, U BTOPOU LUKJ MeHepaluu
MOILIHOCTH, B KOTOpoM ckaTbiii CO; U3 nepBOro 1ukjia reHepanuy MOIHOCTH

Harpe€Bac€TCsd OT UCTOYHHUKA TCIJId, HE3AaBUCUMOTO OT NEPBOro LHKJIA TEHEPALUU

MOIIHOCTH, PACIIUPSIETCS JJIsl BBIPAOOTKH MOIIHOCTH U
BOCCOEMHSETCS/peKOMOMHUPYET ¢ peuupKyasuuoHHbiM CO) MOTOKOM B EPBOM

LUKJIC TEHEpALUXU MOLIHOCTH. B YaCTHOCTH, HArpes, HpOI/ISBOI[I/IMI:Jﬁ B MEPBOM LUKIJIC

reHepalyuy MOIHOCTH BBIIIE 10 NOTOKY CTaJUM FOPEHUs, MOXKET BKJIHOYATh
NpUBJIEUEHUE TEIJIA, COOOMEHHOTO CxXaToMy penupkyiasinuoHHomy CO; BO BTOpoM
LUKJIe TeHepaluu MOIHOCTH. Hanpumep, Harpes B Ne€pBOM LIUKJIE F€HEPALUU
MOIIIHOCTH MOJKET BKJIIOYATh NpoNyckaHue penupkynsnuuonHoro CO; noToka yepes
peKyInepaTHUBHBIN TENIOOOMEHHUK BO B3aUMOJEHCTBUHU C OXJIAXKAAIOIHUMCS
BBIXJIOITHBIM NMOTOKOM TypOuHBL, 1 ckaTblii CO7 MOTOK, HArpeThI BO BTOPOM ITUKJIE

reHepaly MOLIHOCTH, MOXKET IMPOMYCKAaTbCs Yepe3 peKynepaTUBHBIA TEIMIIO0OOMEHHUK
(unu depes ero ompenesieHHY YacTh UM OJI0K) IJisi COOOIEHUs TOTOJTHUTETbHOTO
HarpeBa peuupkyasunoHHoMy CO; MOTOKY B MEPBOM IUKJIE T€HEpaLluu MOIIHOCTU. B
APYroM HE€ CIIyKall€M OTrpaHUYCHUEM IIPUMEDPE HepBbII\/'I LUK r€éHepauu MOITHOCTHU
MOJKET BKJIFOYATh BCIIOMOTraTeNbHBIN TEMI000MeHHUK, U c:kaTbii COj, MOTOK,
HaneTbII\/'I BO BTOPOM HHUKIJIC TCHEPpALIWUHU MOIIHOCTHU, MOXKET MPOMYyCKATHCA UEPE3
BCIIOMOTaTEJIbHBIN TeHJ'IOO6MeHHI/IK BO BSaHMOI[efICTBI/IH C 4aCTBbIKO

peuupkynsiunonHoro CO; moToka B MepBOM IUKJIE FeHEepalld MOLIHOCTH, U 3aTE€M 3Ta

4aCThb MOXET PEKOMOMHUPOBATH ¢ OCTAJIbHONW YacThi0 penupkyiasinuonaoro CO,
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NOTOKA Mepell, BO BPEMs HUIH MOCJIe MPOMYCKAHUS Yepe3 peKynepaTuBHbIN
TETI0O00OMEHHHUK.

HcrouHuk Temia BO BTOPOM IIUKJI€ FeHePAalUh MOIIHOCTH MOXET COJepPIKaTh
ar000€ yCTPOWCTBO MM KOMOMHAIIUIO YCTPOHCTB, BBIMOJHEHHBIX TaK, YTOOBI
COOOLIEHHOE MOTOKY TEIUIO OBLIO JOCTATOYHBIM A mojgydeHus cxxatsiM CO;
MOTOKOM TpeOyeMOro B COOTBETCTBUHU C MPUBEAEHHBIM ONTMCAHUEM KOJIMUECTBA TEIIa
C HY>KHBIMH CBOWCTBaMHU. B kauecTBe He ClyKalero orpaHMuYeHueM puMepa
UCTOYHHK TEIUIa BO BTOPOM LHKJIE T€HEPALNN MOIHOCTH MOJKET NMPEeACTaBIsATh COO0OH
OJIMH WJIK HECKOJIbKO KOMIIOHEHTOB U3 IPYMIIbI, BKJIOYAK e HCTOYHHUK,
UCMOJIB3YIO NI TEIJIO TOPEHUsI, HCTOYHHK Teria, paboTal Uil Ha COJTHEYHON
SHEPTHH, SANEPHBIH UCTOUYHHK TEIJIA, T€OTEPMaIbHBII HCTOYHHK TEIJIa U HCTOYHHK
cOpPOCOBOro MPOMBIILIEHHOTO Teria. MCTOYHUK Temia MOXKET COepKaTh
TEeI0O0OMEHHHK, TEMJIOBOH HACOC, YCTPONCTBO reHepauy MOIIHOCTH U JIF000e
COYeTaHHE PA3JIUYHBIX 3JIEMEHTOB (HapuMep, TpyOOIpOBOABI U T.1II.), CIIOCOOHBIX
dbopmupoBaTh, 0OecreunBaTh UJIN JOCTABIATH HEOOXOOUMOE TEILIO.

B npyrom mimocTpaTUBHOM BapHaHTE CIIOCOO reHepalui MOLUTHOCTH COTJIACHO
HACTOSIIIEMYy U300PETEHHIO MOXKET BKJIIOYATh BHINIOJHEHHE MEPBOToO LUKIA,
BKJIIOYAIOLIEro: paciiupeHne pabodero nNoToka, CoaepkKallero peuupKyIsiiHOHHbIN
CO,, B nepBoii TypOuHe Ay BbIpaOOTKH NEPBON YAaCTH MOIIHOCTH, OTOOp Temyia OT
pabovero NOTOKa B peKyNepaTUBHOM TEIJI000OMEeHHHUKE; CxKaTHe pabovero mNoTokKa;
NOBTOPHBINA HarpeB pabodero moToka ¢ UCMOJb30BAHHEM OTOOPAHHOTO TeIJa B
peKymnepaTHBHOM TEIJIOOOMEHHUKE; U EePerpeB C:KaToro padboyero noToka B KaMmepe
cropanus. Cmocod MOXKeT TakKe BKJIKOYATh BBINOJHEHHUE BJIOXKEHHOTO IUKJIA, B
KOTOPOM C)KaTbIil pab0Yuii MOTOK M3 MEPBOro LIUKJA HATPEBAETCS OT UCTOUYHHKA
TeI1a, HE3aBUCHMOI'0 OT KaMephbl CrOPaHHs PEKYNEePaTHBHOTO TEIJI00OMEHHHUKA, U
pacimupsieTcst BO BTOpOU TypOWHe ISl MOJIy4eHHs] BTOPOU YaCTH MOIIHOCTH. B
YaCTHOCTH, PACIINPEHHBIH pado4unil MOTOK U3 BJIOXXEHHOTO LIUKJIA IMOCJIE CXKATHS U
nepes neperpeBOM MOXKET UCIIOIb30BATHCS ISl JONMOJIHUTEIBHOIO Harpesa padboyero
NOTOKA B TIEPBOM LTUKJIE.

B npyrux BapuaHTax BBIIOJHEHUS HACTOSIIEE H300PETEHNE MOXKET
obecneunBaTh CrocOObI MOBBIMEHU 3P (PEKTUBHOCTH UKJIA F€HEPALMU MOIMHOCTHU. B
HE CIIy’KalleM OTPaHUYEeHHEM BapHUaHTEe TAKOW CIOCO0 MOJKET BKIIOUYATh NEHCTBHE

IIUKJIa T€HEePaIlud MOIIHOCTH TAKUM 00pa3oM, YTOOBI CXKATBIN, PELUPKYISLHOHHBIHI
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CO, nponyckaics 4yepe3 kaMepy CropaHusi, B KOTOPOH yriiepoacoep Kkaliee TOMINBO
C)KUTaeTCsl B IPUCYTCTBUU OKHMCIUTENS AJs MOJYUE€HHUsl BBIXOJHOTO NOTOKA,
coaepxamero peuupkyasiuuoHHbI COj; BBIXOIHONW MOTOK pacUIUpPsCS B TYpOUHE
IJIsl TeHepaLuy MOLTHOCTH U OPMHUPOBAHHS BBIXJIOIMHOTO MOTOKA TYPOUHBI,
cozeprkaiero peuupkyasiquoHHbIil CO;; BBIXJIOMHONW MOTOK TYPOMHBI OXJIaXKIAJCS B
peKymnepaTUBHOM TEMJIOOOMEHHUKE, OXJIaXKJEHHBII BBIXJIONHON MOTOK TYPOUHBI
IPOIYyCKAaJICs Yepe3 cenaparop Ajs oTAeSeHus peuupkyiasanuonHoro CO;;
peunpkyasiunoHHbl COy coxuMancs; u cxxarelii pequpkyiasnuonasiii CO;, Harpesancs

NP NMPOMYCKAHUU Yepe3 PeKyNepaTUBHBIN TEMIOOOMEHHUK OT BBIXJIOIHOTO IMOTOKA

Typbunsl. Takoi cmoco0 MOXKeT Takke BKIYATh N00aBIEHUE JONOJTHUTEIBHOTO
Harpesa caToro, peuupkyasinuoHHoro CO; Bellle YPOBHs HarpeBa, JOCTUKUMOIO OT
BBIXJIOIIHOI'O IMOTOKAa Typ6I/IHI:>I, npu 3TOM I[OHOJ'IHI/ITGJ'II:;HI:;II\/'I Harpes obecrieunBaeTcs
3a CYeT OTBOJA YaCTHU CKATOro peuupKyasaquoHHOro CO;, Harpesa OTBEAEHHON 4acTU
CXKATOTO PCUUPKYIALIHUOHHOTO C02 OT HCTOYHHUKA TCILJIa, HEC3aBUCUMOTI'O OT LHUKJIa
reHepalny MOIIHOCTH, U MePeaayu Temnjaa OT OTBEAEHHOTO U HAarpeToro CKaToro
peunpkyasinnoHHoro CO; ocTtanbHON 4acTu cxxatoro peuupkyiasaguonHoro CO; B
LIUKJIe TeHEepalli MOIIHOCTH. bojiee KOHKPETHO, Takol crocod MOXKET BKIHOYATh
IPONYyCKaHUE OTBEIEHHOIO U HarpeToro cxkartoro peuupkynsuuonnoro CO; yepes
peKyInepaTHuBHBII TeNI0OOMEHHUK, TaK YTOOBI B HEM IepeaaTh TEIJIO CXKATOMY
perupkyasiuuoHHOMY CO;. ANbTEpPHATHBHO HJIM JOMOJHUTENIBHO TaKOH Crocob
MOXXET BKJIOYATh MPOMNYCKAHUEC OTBEACHHOTO U HAT'PETOr'0 CKAaTOIro
peuupkysinnorHoro CO, depe3 BTOpOIl TeMIOOOMEHHUK NI HArpeBa
peuupkysinuoHHOro 60okoBoro CO, MoToOKa, KOTOPBIH 3aT€M BOCCOEIUHSIETCS C
OCTaJIbHOM 4acThIO CKaTOro peuupkynasinuoHHoro CO, B pexkynepaTUBHOM
TeII000MEeHHHKE. B HEKOTOPBIX BapHaHTaX BBIMOJHEHUS TAKOH CIIOCOO MOXKET
BKJIIOYATh PACIIUPEHNE OTBEJEHHOTO H HArPETOro CKatoro penupkyasnuonHoro CO;

MOTOKA BO BTOPOH TypOMHE NI reHepaliui MOIIHOCTH.

B ogHOM HMITM HECKOJBKUX BaPHAHTAX BBIMTOJHEHHS CIIOCOO MOXKET BKIIFOYATH:
AelCTBHE MEePBOTO MUK T'€HEePAlUHd MOIIHOCTH, B KOoTopoM pabounii CO;, motok
NOABEPraeTCss MHOTOKPATHOMY PACIIUPEHUIO Al BBIPaOOTKHM MOIIHOCTH,

OXJIAXKACHUKO, CKATHUIO, HArp€BYy U BOBJICYCHUIO B LIUKJI TOPCHUS, U HeﬁCTBHe BTOpPOTO
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[IUKJIa T€HEePaluyi MOIIHOCTH, B KOTOPOM IO MEHbIIEH Mepe 4acTh CKaToro pabouero
CO; nmoToka U3 MepBOro LUKJIA FeHEPaLUl MOLTHOCTH HarpeBaeTcsi OT UCTOYHUKA
TeI1a, HE3aBUCUMOI'0 OT EPBOTO LHKJIa FeHepallui MOIHOCTH, PACIIUPSIETCS s
BbIPaOOTKM MOIIHOCTH U BoccoenuHsiercs ¢ pabounm CO, MOTOKOM B MEPBOM LIHKJIE
reHepauy MOITHOCTU. B yacTHOCTH, Takoil crmocob reHepanuyu MOUTHOCTH MOXKET
OTJIUYaTbCA TEM, YTO K HEMY MOXET 6bITb NPpUMEHCHO OOHO UJIHU HECKOJIBKO U3
CIAEAYIOUIUX MOJIOXKEHUH: pacIIupeHne AJIsl TeHePalu MOLIHOCTH BKJIFOYAET
pacmupenue pabouero CO, moToka B nepBOil TypOUHE ¢ BhIpaOOTKON MepBOH YacTu
MOIIIHOCTH; OXJIAXKJI€HUE BKJIIOUaeT oTOOp Temna ot pabouero CO; moToka B
peKyInepaTHBHOM TEIJIOOOMEHHUKE, CxKaTue BKJoYaeT cxkatue padboyero CO, motoka
10 MEHbLIEH Mepe OOHUM KOMIIPECCOPOM; HarpeB BKJIOYaeT Harpes padbodero CO;
MOTOKA C UCTIOJIb30BAHUEM TEIJIA, OTOOPAHHOTO B PEKYNEPATHBHOM TEIJIOOOMEHHUKE;
y4acTHe B MPOIECCe TOPEHUsI BKIIOYAET reperpes cxxaroro pabouero CO; moToka B
kamepe cropanus. B no6GaBieHue K BbIIIECKA3aHHOMY CIIOCO0 reéHepanuy MOIHOCTH
MOXET 6bITb ONPEACIICH TEM, YTO MOXET MPUMCHATbHCA .]'II-O60€ OJHO UJIU HECKOJIbBKO U3
CIeAYIOLINX IOJIOXKEHHUI: HArpeB B MEPBOM LUKJIE FeHepalii MOIHOCTH BKJIIOYAET
noJlyueHue Tera, coodueHHoro padbouemy CO; mOTOKY BO BTOPOM IUKJIE F€HEPALUU
MOIIIHOCTH; HCTOYHHUK TEIlJIa BO BTOPOM IIUKJI€ F'eHePaLUl MOLIHOCTU MPEACTABISAET
co0O0l OAMH UM HECKOJbKO KOMIIOHEHTOB M3 IPYIIbI, BKIIOYAKOMIEH: HCTOYHUK,
UCIOJIB3YIOIUH TEIIO TOPEHUs, HICTOYHHK TeIula, paboTao MKl Ha COJTHEYHOM
OHEPIruu, HﬂeprIﬁ HCTOYHHUK TECILJIa, FeOTepMaHbeIﬁ UCTOYHUK TEIIJIa U HCTOYHUK
cOpPOCOBOrO MPOMBILLIEHHOTO TEIJIA;, PACIIMPEHHBIH pabounii MOTOK U3 BTOPOTO
IIUKJIa TeHEePAaIlud MOIIHOCTH HCIOJb3YyeTCs AJsl nobasneHus Temna pabouemy CO,
IMOTOKY B NIEPBOM LHUKIJIE T€HEPALUU MOIHOCTH MOCJIE CXKATHUA U NEPEN YIACTUEM B
NPOLECC TOPEHHUSI.

U emre, reHepanusi MOITHOCTH MOXKET OMpeneNsiThCcs TeM, uTo pabouunit CO,
MOTOK U3 BTOPOro LUKJIA TEHEPALIUKU MOIIHOCTH, KOTOprfI BOCCOCOHUHACTCA C pa60‘{HM
NMOTOKOM B NEPBOM HUKJIC TCHEPALIWUU MOIIHOCTHU, MPEACTABIIACT CO6OI\/'I OAHH HUJIHN
HECKOJbKO KOMIIOHEHTOB U3 IPYIIIbI, COAEpIKaIeil: BXOJHOW MNOTOK NOCe
OXJIAXKACHUA U IEPEA CXKATUEM B IICPBOM LIUKIIE TCHEPALIUU MOIIMHOCTH, BXOI[HOﬁ
MOTOK TOCJE CXKAaTHUs U Nepell HarpeBOM;, BXOJHOM MOTOK B MPOIECCe Harpena B

NEPBOM LHUKIJIEC TEHEPAIUU MOLIHOCTH.
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B npyrux BapuaHTax BBIIOJHEHUS HACTOsSLIeE N300pETEHNE MOXKET TaKXKe
obecrneynBaTh CUCTEMBI T€HEPALMH MOIHOCTH. B 4aCTHBIX BapHAHTaX BBHIMOJTHECHUS
cHUcTeMa reHepalui MOLTHOCTH MOXKET COEePKaTh: KOMIPECCOpP, BBIIOJIHEHHBIH C
BO3MOKHOCTBIO cxkaTust CO, moToka 1o nasieHus no Mmenbiieii mepe 100 6ap (10
MIIa), xamepy cropaHus, pa3MeLIeHHYIO HIXe 110 IOTOKY OT KOMIIpeccopa; NepByIo
TypOUHY HHXKE MO MOTOKY OT KaMepbl CTOPAaHUS U BBILIE MO MOTOKY OT KOMIIPECCOpa,;
MepBbIi TEMIOOOMEHHUK, YCTAHOBIEHHBIN TaK, 4YTOOBI IPUHUMATD MOTOK M3
KOMIIPEeCCOpa U MPUHUMATH OTAEJIbHBIN MOTOK U3 TYPOUHBI, U BBIMOJIHEHHBIH C
BO3MOXKHOCTBIO TIE€PEauy TEIIa MEXAY MOTOKAMH, BTOPYIO TYpOUHY HHXKE MO MOTOKY
OT KOMIIpeCccopa; U BTOPOH TEIIOOOMEHHHUK, YCTAHOBJIEHHBIN TaK, YTOOBI IPHHUMATH
MOTOK OT KOMIIPECCOpPa M MPUHUMATh OTAEIbHBIA MOTOK OT HCTOYHUKA TEIJIA.

B HexoTOpBIX BapuaHTaX BHIMIOJHEHUS] BHEITHUN UCTOYHHUK Teria (Hampumep,
razoeas TypOMHa) MOKeT OBITh HHTETPUPOBAH € SHEPTrocucTeMol, B kotopoii CO,
UCIIONB3yeTCs B KauecTBe pabodero Ttena. B HEKOTOPBIX BapHaHTaX BHIMIOJIHEHUS
MOTOK, MOJIYYEHHBIH OT BHEIIHETO NCTOYHUKA TeIia (HanmpuMep, BBIXJIOMHOMN MOTOK
ra3oBoil TypOuHBI), MOXET oxJaxxaarbces, Harpesas CO, MOTOK BBICOKOTO NABJIEHUS.
OnunoHanpbHO, NOTOK, MOJYYEHHBIH OT BHELUIHETO HCTOYHUKA TEIJa, MOXKET
JTOTIOJTHUTENIBHO HAarpeBaThCsl MPU TOPEHUHN YIiepOoACOoaepIKallero Tomninusa. B
HEKOTOPBIX BAPUAHTAX BBIMOJIHEHUS peuupKyIssuuoHHBIH CO) MOTOK BRICOKOTO
JaBJIEHUS, HATPEThIH OT BHEIIHEr0 HCTOYHUKA TeIia, MOXKET PaCIIUPSITHCSA B
reHepUpyI el MOUHOCTh TypOuHe. BBIXJIONMHON MOTOK TYpOUHBI MOXKET OBbITh
CKOH(UTYPUPOBAH TAK, YTOOBI JAaBJIEHUE B HEM COOTBETCTBOBAJIO BXOAHOMY,
MPOMENKYTOYHOMY MJIH BBIXOAHOMY HABJEHUIO peuupkyiasiunonHoro CO;
KOMIIPECCOpa B aBTOHOMHOM IIUKJI€ T€HEePallui MOIIHOCTHU (HANpUMeEp, B LIUKJIE
Annama, onucaHHOM B [Ipumepe), B TO BpeMsl KaK BXOJHOE JaBJIeHUE TypPOUHBI MOXKET
COOTBETCTBOBATH BbIXOAHOMY AaBieHno CO,; Hacoca B aBTOHOMHOM LIMKJIE
reHepalu MOIIHOCTH. B HEKOTOPBIX BapHUaHTAX BBIMOJHEHUS PEUUPKYISILIUOHHBIH
CO; mOTOK BBICOKOTO JIaBJIEHMs, HATPETHI OT BHEIIHETO HCTOYHUKA TEIJIa, MOXKET
UMeTb TeMrepatypy npudnausurenbao oT 400°C no npubnusurensuo 1500°C,
npenno4TuTeabHo npudnusurensuo or 700°C no mpubausurenpuo 1300°C.
O0ecrnedueHne HarpeBa B TAKOM TEMIIEPATYPHOM JHAMA30HE MOXKET ObITh 0C000

NpEANOYTUTEIIbHBIM JI PC€AIU3allu ONMUCAHHBIX YCOBepmeHCTBOBaHHﬁ.
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B npyrux BapuaHTax BBINOJHEHHUS BBIXJOMHOU MOTOK BCIIOMOTaTeIbHOU
TypOUHBI C MOBBILIEHHONW TEMIIEPATYPOI MOKET HUCIOJIb30BAThCS AJIs 00ecTedeHus
IOTOJTHUTENBHOIO Tera, Tpedyemoro s Harpesa CO, B TeMnepaTypHOM AUana3oHe
oT okpy:xatomei cpensl 10 S00°C, B cBsi3U ¢ HAMHOTO 00Jiee BBICOKOH yIOEIbHOM
teroeMkocTeio CO; B Anana3oHe paBiaeHuil npubdausurenbuo ot 200 6ap (20 MIla)
no npubauzurenbHo 400 6ap (40 MIla) mo cpaBHEHUIO C YAEIbHONU TEMIOEMKOCTBIO
npu temneparypax Boime S00°C. Takoe noOaBineHne Temia B HI3KOTEMIIEPATYPHOM
Auana3oHe MOXET ObITh, B YACTHOCTH, MOJYYEHO OT TeIJa, COOOLUIEHHOTO
peuupkynsinuoHHoMy CO; MOTOKY BBICOKOTO JAABJICHHUS, KaK 3/1€Ch OMUCAHO. XOTS
nobaBieHUE TeIJIa B HU3KOTEMIIEPATYPHOM JHANa30HE MOXKET ObITh MOJIE3HBIM IS
noBbIIeHHs 3QPEKTUBHOCTH IIUKJIA TOPEHHUS], 3TO NOOABIEHHE TEIJa B
HU3KOTEMIIEPATYPHOM JUana3oHe He 00s13aTeNbHO NOJKHO KOMOMHUPOBATHCS C
nobaBieHuEeM Teria B 0ojiee BBICOKOM TeMIIepaTypHOM nuamnasoHe. Ilpu
HEOOXOAMMOCTH, B IOTOJHUTEIbHOM Harpese penupKyaasnuoHHbXx CO, MOTOKOB B
TeMIlepaTypHoM auanaszone Huxe 250°C MOKeT NpeAnoYTUTENbHO HCIIOJIb30BaAThCS
TEIUIO, MOJIYUYeHHOE OT padoTarmero B annadaTu4eckoM peKrMe TIIaBHOTO
BO3JyUIHOTO KOMIIpECCOPa YCTAHOBKU KPUOTE€HHOTO Pa3felIeHus] BO3AyXa,
obecneunBaIeil KUCIOPOA, TPeOyeMBbIi AJIsi CUCTEMBI.

PackpbITbie CHCTEMBI U CIIOCOOBI B HEKOTOPBIX BAPUAHTAX BBIMOJHEHUS UMEIOT
IPENMYIIeCTBO B TOM, YTO 00ECIEeYHUBAIOT BO3MOXHOCTb OOBEIUHEHHS CUCTEM, TaK
4TOOBI OAMH WJIM HECKOJIBKO KOMIIOHEHTOB 000OPYAOBAHMS MOTJIM HCIIOJb30BATHCS
coBMecTHO. Takoe 0ObeTUHEHUE MOXKET MPENOCTABUTh HECKOJIBKO MPEUMYLIECTB,
BKJIIOUasi obecrnedeHrne NOBBIIIEHHON BBIPA0OOTKU SHEPTUU U 00ecTieueHne CHUKEHUS
KaMUTaJbHBIX 3aTPaT Ha YBEJIHUYEHHYIO MOIIHOCTh B KBT. Kpome Toro, Takue
oO0benMHEeHUS He 0053aTEeIbHO OTrPAHUYEHBI ONPENEICHHBIMU MEPEKPBIBAIOIIUMHUCS
TeMIepaTypHBIMH AuanazoHamu paborsl. Hanportus, cuctema, nedcTByOmas B JI000M
TEMIEPATYPHOM AHAIa30He, MOXKET ¢ OOJNBIION MONb30i 00BEAUHATHCS C [TUKIOM
reHepalnny MOIIHOCTH, B KOTOPOM B KadecTBe padbouero nmoroka ucnoibsdyercs CO-,
(kak B oOmIeM 3/1eCh OMUCAHO), U TEM CAMBIM JJOCTUTaTh OMUCAHHBIX
yCOBEPIIEHCTBOBAHUI.

KpaTkoe onucanue ueprexen

Janee nuzo0pereHne pacCCMOTPEHO CO CChUIKOW Ha MpUJIaraeMble YepTEeKH, Ha

KOTOPBIX MOKA3aHO!
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Ha ¢ur. 1 - OIoK-CcXeMa MU0 CTPATUBHBIX CUCTEMBI U cIOC0O0a reHepanuu
MOIIHOCTH COTJIACHO HACTOSAIEMY H300pEeTEeHHIO,

Ha ¢ur. 2 - OIOK-CXeMa CUCTEMBI U criocoba reHepaluyu MOIIHOCTH,
obbenuHsomast ra3oByo TypOuHy U CO) LHMKJ COTJIACHO UJLTIOCTPATUBHBIM
BApUAHTaM BBIIIOJIHEHUSI H300peTeHNs.

IToapoOHOE onucaHue OCYIIECTBIEHNU U300peTeHus

H3noxkeHHast CyIIHOCTh U300peTeHus najgee Oyaer onucaHa 0ojiee MOJHO CO
CCBUIKOH Ha MJUTIOCTPATHBHBIC BAPHAHTHI €r0 OCYIIECTBIECHUS. DTU BaPUAHTBI
BBITTOJIHEHUSI TIPECTABJIEHBI TaK, 4TOOBI JAaHHOE OMUCAaHUE ObIJIO 3aKOHYEHHBIM U
HCUYEPIBIBAIOI MM, MOJHOCTHIO PACKPBIBast 00beM H300PETEHUS CIEIHATUCTY B
TaHHOW 00JIaCTH TeXHUKHU. J[efICTBUTENBHO, CYIITHOCTh U300PETEHUSI MOKET OBITh
peann30oBaHa BO MHOTHX Pa3JUYHBIX BapHUAHTAaX U HE JOJIKHA PACCMATPUBATHCS KaK
OTpaHHWYEHHAs MPUBECHHBIMU HUKE BapHAHTAMU BBITIOJHEHUS, TeM O0Jiee 4TO 3TH
BApUAHTHI MPECTABJIECHBI TAK, YTOOBI JAHHOE ONMUCAHUE YIOBJIETBOPSIIO BCEM
NEMCTBYIOINM HOPMAaTHUBHBIM TpeOOBaHUSAM. B MpuBeeHHOM ONMUCAHUU H B
NPUIOKEHHON GopMmyse n300peTeHns HCTIOIb30BaHNE (POPM €TUHCTBEHHOI'O YUCIa
BKJIIOYAE€T MHOKE€CTBEHHOCTbh O0BEKTOB JI0 TE€X IMOP, TOKA HE OTOBOPEHO UHOE.

Hactosimee nzo0perenne odecrneunBaeT CUCTEMBI U CITOCOOBI, B KOTOPBIX
NepBbIHA IIUKJI T€Hepallui MOIHOCTH, ucnonb3yrouuii CO;, B kauecTe padbodero
MOTOKA, MOXKET ObITh O0OBEAUHEH CO BTOPBIM UJIU BJIOKEHHBIM LIUKJIOM I'€HEepalnuu
MOIIIHOCTH, B KOTOPOM IO MEHbLIEH Mepe yacTb TOro ke paboyero CO,; moToka MOKeT
JIOTIOJTHUTEJIbHO 00pabaThIBaThCS ¢ reHepauueil B pe3yabTaTe NOMOJHUTEIbHON
MOIIHOCTH ¥ (MJiK) BeIpaOOTKOM Terma. B Takux cuctemMax v cnocobax MoxkeT ObITh
JOCTUTHYTA BhICOKAS 3P (PEeKTUBHOCTh, B 4aCTHOCTH, MOKET OBbITh yJIyUIleH
peKyTnepaTUBHBIN TEMJIOOOMEH B MEPBOM LHUKJIE T€HEPAIIUA MOLTHOCTH MPHU
OJHOBPEMEHHOU BHIPAOOTKE OMOJTHUTEIbHONW MOITHOCTH. JlOTOTHUTEIbHBIE
OEWCTBUS BO BTOPOM LIHMKJIE T€HEPAIA MOIIHOCTH MOTYT BKJIFOYATh HATPEB OT
UCTOYHHKA TEIJIa, HE3aBUCUMOTO OT MOCTYIUIEHUS TEIJIa B IIEPBOM LIUKJIE T€HEpaU
mommHocTU. CoyeTanue BTOPOTO MUKIIA F€HEPALMU MOIIHOCTH C TEPBBIM ITUKIOM
reHepalu MOIIHOCTH MOXKET UMETh TO MIPEUMYIIeCTBO, MO MEHbIIEH Mepe
JaCTUYHOE, YTO OAWH HMJIM HECKOJBKO y3JIOB 00OPYIOBAHUS MOTYT UCIIOJB30BATHCS B
oboux nukinax. Hampumep, komnpeccop, UCIONb3yEeMbIH B IEPBOM LIUKJIE€ T€HEPALIHH

MOIMHOCTHU, MOXKET TAKXKC UCIMOJIB30BATHCA KaK KOMIIPECCOP BO BTOPOM HUKIJIC
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reHepanuu MOIHOCTH. [ToaTOMy HacTosimee n300peTEHNE MOXKET OTIUYATHCS
coueTaHueM No MeHblne mepe ogHoro CO; moToka ¢ NPsIMbIM MOJOTPEBOM U MO
MEHbIIEN Mepe OAHOTO onocpeaoBaHHO HarpeToro CO, moToOKa, ISl KOTOPBIX
COBMECTHO HMCIIOJIb3yEeTCsl OlHA TYpOUHHAS YCTAHOBKA AJis1 00ecrnedeHus
MPEeUMYLIECTBA, 3aKJII0YA0IIErocs N0 MEHbIIEH Mepe B MOBBILIIEHUU BBIXOAHON
MOIIHOCTH MPU OJHOBPEMEHHONW ONMTUMHU3AIUA KOHCTPYKIIUHU PEKYEePaTUBHOTO
TenjaooOMeHHUKAa. B HEKOTOPBIX BapUAHTAX BBHIMIOJHEHHUS OMOCPEIOBAHHO
HarpeBaeMblii CO, MOTOK BKJIOUaeT no MeHblnel mepe yactb CO; U3 nmoroka ¢
npsiMbIM ogorpeBoM. COOTBETCTBEHHO, eNUHBIN peunpKyaauoHHbiii CO, moToK
MOKEeT MOJIBEPraThCs CKATHIO JUIST (OPMHUPOBAHUS MOTOKA BHICOKOTO JaBJIe HUS,
pPa3nesAThbCs Ha MOTOK C OMOCPEIOBAHHBIM MOJOTPEBOM U MOTOK C MPSIMbIM
MOJOTPEBOM U 3aT€M CHOBA OOBEAUHSITHCS MOCNe COOTBETCTBYIOIINX CTAAUN HAarpena.
ANBTEPHATUBHO, €AUHBIA peHUupPKyJIIUHOHHBIH CO) MOTOK MOXKET CKUMATBHCS IS
¢dbopmMupoOBaHUs MOTOKA BBICOKOT'O AABJIECHUS, YacTh peuupkyissunonHoro CO, moToka
BBICOKOT'O JIaBJIEHUSI MOKET OMOCPEIOBAHHO HArpeBaThCs, U 3TOT OMOCPEAOBAHHO
HarpeTbiii CO, MOTOK MOKET O0OBEAUHSITHCSA C OCTABIIEHCS YaCThIO
peunpkyasinnoHHoro CO; motoka 1ist popMupoBaHUs OOLIEr0 PEUUPKYIISILHOHHOTO
CO; noToka, MoABEPraeMoro HermoCPEeACTBEHHOMY HarpeBy.

B HexkOoTOpBIX BapHaHTaxX BBIMOJHEHUS MMOTOK BBICOKOTO AABJEHUS U3 NIEPBOTO
L[UKJIa TeHepallui MOIIHOCTU (HanpumMep, peuupkyasinunouHbiii CO, MOTOK BBICOKOTO
JaBJIEHUS) MOXKET HarpeBaTbCsl HE3aBUCUMbBIM HCTOYHHKOM TEIJia BO BTOPOM I[UKJIE
reHepalnuu MOIMHOCTH. HarpeTsiii MOTOK MOJKET 3aT€M MOJaBaThCs B YCTPOHCTBO
pacIIUpPEHUs1, BHIMTOJHEHHOE C BO3MOXKHOCTBIO reHepauun MomHocTu. [locne aToro
pacIIupEeHHBIH MOTOK MOKET MOCTYMaTh OOPATHO B MEPBBIN LUKJI FeHEpaUu
MOIIHOCTH, YTO MPEANOUYTHTEIbHO MOXKET CO3JaBaTh JOMOJHUTENbHBIA HarpeB B
MEePBOM LIUKJIE TeHEPALNU MOLUIHOCTH CBEPX PEKYINEPATUBHOTO Harpena oT
OXJIAXKIAFIIETOCS BBIXJIOMHOTO MOTOKA TypOuHbI. JlaBieHrne Ha BBIXONE YCTPOMCTBA
pacIiIupeHus BO BTOPOM IUKJIe T€HEPALH MOIIHOCTH MOXET OBITh MOAOOPaHO TaKUM
0o0pa3zom, 4TOOBI pacIIMPEHHBIN MOTOK MOT BBOAUTHCS B MEPBbIN IIUKJI Fr€HEpPAIUU
MOIIHOCTH MOJ COOTBETCTBYIOIIUM JIaBJIEHUEM B TOUKE BBeNeHUsA. Takoi
JOTIOJTHUTEJIbHBIN HArpPEeB B MEPBOM IUKJIE T€HEPALIMU MOIIHOCTH MOXET

NPOM3BOAUTHCS Pa3NUUHBIMU criocoOamu. Hanpumep, pacuimpeHHbI NOTOK U3
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BTOPOTO IIUKJA F€HEePALUU MOIIHOCTH MOXET HCIOIb30BaThCA (YACTHYHO WIIH
MOJIHOCTBIO) HEMOCPEACTBEHHO KaK IIOTOK HarpeBa B peKyNnepaTuBHOM
TEIIOO0OMEHHHKE, B KOTOPOM penupKyIsiunoHHbIll CO, MOTOK BBICOKOIO AaBJIEHUS
MOBTOPHO HArpeBaeTcs Nnepea BBOJOM B KaMepy CrOpPaHUs B IEPBOM LIUKJI€ T€HEepaLUH
MOILIHOCTU. AJIBTEPHATUBHO PACLIUPEHHBIN MOTOK U3 BTOPOTO LUKJIA T€HEePALUH
MOIIIHOCTH MOKET UCIOJIb30BaThCSl OMOCPEAOBAHHO - HAIIpUMED, KaK MOTOK Harpesa B
JIOTIOJTHUTEJIBHOM TETIOOOMEHHHKE, IPU STOM JJIsl UCTIOIb30BAHMS B KAYECTBE MOTOKA
HarpeBa B PeKyINepaTUBHOM TEIJIOOOMEHHHKE HarpeBaeTCst OTAEIbHBIA MOTOK.

[{ukn reHepanuu MOIIHOCTH, UCIOJb3yEMBIN KaK MEPBBIN LUK Fr€HEpaLUU
MOIITHOCTH, COTJIACHO HACTOSIEMY U300PETEHHIO MOKET BKJIKOUYATH JIOOYIO CHCTEMY H
crocol, B KOTopsIX B pabouem noroke ucnoiabpdyercs CO, (B acTHOCTH,
ceepxkputnueckuit CO, unu sCO; ). Kak He ciykamuii orpaHuYeHHEM IpUMeEp
MOYHO MPUBECTH B MOJHOM 00be€Me BBEICHHBII B TaHHOE ONMHCAHHNE B KAYECTBE
ccouiku mateHT US 8,596,075 Ha umst Allam u ap., B KOTOPOM OMUCHIBAKOTCSI CUCTEMA
U crioco0, B KOTOPBIX penupkyaanuoHHbli CO; MOTOK HarpeBaeTcs HANPSAMYIO H
UCIIONb3YeTCsl B FeHepaluu MOIHOCTU. B yactHOCTH, penupkynsauuonHsiii CO,
NOTOK, COPMHUPOBAHHBIN IPU BBICOKOH TEMIIEpaType U BHICOKOM AABJIEHUU, IOJAETCS
B KaMepy CropaHusi, B KOTOPOH yriepoaocoaepkaliee TOMINBO CKUTAETCS B
aTMoc(epe KUCIopoaa, pacmupsiercs B TypOuHe, BoIpadaThiBas MOIIHOCTb,
OXJIAX/AaeTCs B TEMJIOOOMEHHUKE, OUUINAETCS U1 YAAJIEHUs BOABI U IPYTHX
npuMecei, CXKUMaeTCsl, HarpeBaeTcsi IOBTOPHO C UCIOJIb30BAHUEM TeEIa,
OTOOpPaHHOTO OT TyPOMHHBIX BBIXJIOMOB, U CHOBA HAIPABJISIETCS B KAMEPY CTOpaHus,
noBTOpsis uuki. Takue cuctema u cnocod oOanarT TeM MPEUMYLIECTBOM, YTO BCE
TOIJIMUBO U 00pa3oBaBLINECS MPU TOPEHHUU 3arps3HAoIue npumMecH, n3dbirounbiii CO
¥ BOJIa YIAJSIFOTCS B BUAE KUJAKON MJIM TBEPAOH Pppakuuu (Hampumep, mnemnjia), u
(dakTUUECKH OTCYTCTBYET BbIOpOC B atMochepy Kakux-HUOyb TOTOKOB.

D¢ PHexTHBHOCTD CHCTEMBI H CIIOCO0A MOBBILIAETCS, HAIPUMED, 33 CUET MOABOAA
HU3KOTEMIIEpaTypHOTO Temia (To ecTb ¢ Temneparypoi Huxke S00°C) mocne
MOBTOPHOIO cxxaTus peuupkyisnuonHoro CO; noToka u nepej kKaMepoi cropaHus.

[{ukn reHepanuu MOIIHOCTH, UCIIOJb3YEMbIM KaK NMEPBbIA LIUKJ Fr€HEepaluu

MOIITHOCTHU, MOXKET BKJIIOYATh OOJIbIE UM MEHbINEH CTaIMil, 4eM OMHCAHO BbILIE, U

MOXKeT B 00IIeM Ciydae BKJIIOYATh LUK, B KOTOPOM perupkyasnuonHbiii CO, moTok
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BBICOKOTO JIaBJIEHHS PACIIUPSIETCS AJs BBIpaOOTKH MOLTHOCTH U CHOBA
PELUUPKYJIUPYETCS AJIs AJAJIbHEHIIEN reHepauuu MOIMHOCTU. IIpUMEeHUTENBHO K
JAHHOMY ONMHUCAHUIO peuUupKyIAnuoHHbIH COj) MOTOK BBICOKOTO aBJIECHUS MOXKET
UMeTh JaBjieHue rno Menpieit mepe 100 6ap (10 MIla), mo mensiueit mepe 200 Gap (20
MITa) unu no menpieit mepe 300 6ap (30 MIla). B HeKOTOpBIX BapuaHTax
BBITMOJIHEHUS peUupKyIIUOHHBIH CO; MOTOK BRICOKOTO JAaBJIEHHUS MOXET UMETh
nasyieHue npubnusurenpHo ot 100 6ap (10 MIla) no npubnusurensuo 500 6ap (50
MlIla), npubnuzurensHo ot 150 6ap (15 MIla) no npubauszurenbuo 450 6ap (45 MIla)
wiu npudnusurensHo ot 200 6ap (20 MIla) no npubnusurensno 400 6ap (40 MIla).
CoOTBETCTBEHHO, MPU CChUIKE HAa peuupKyasiuuoHHbI CO, IOTOK BBICOKOTO
nasjeHus MoxeT uMmerbes BBUAY CO;, MOTOK NoA AaBleHUeM, JIeXKalluM B YKa3aHHBIX
auanasoHax. Takue 3Ha4YeHUs JaBJIEHUM OTHOCATCS TaKKe K APYTMM ONHCAHHBIM
NOTOKAaM BBICOKOTO AABJICHHUs, HApUMeEpP K pabodeMy MOTOKY BBICOKOTO AaBJICHUS,
conepxamemy CO;.

B HEKOTOPBIX BapHaHTaxX BBIMOJHEHUS CIIOCOO TeéHepali MOLUTHOCTH COTJIACHO
HACTOSIIEMYy U300PETEHHIO MOXKET BKJIIOYATh COUETAHHE MEPBOTO IIUKJA FeHepaluu
MOIIHOCTHU CO BTOPBIM LIUKJIOM F€Hepalui MOMHOCTU. B yacTHOCTH mepBbIi LUK
reHepalny MOLIHOCTH MOJKET MPEACTABIATh COOOH LHKI, B KOTOPOM
peunpkyasiuuoHHbIM CO; NOTOK MOABEPraeTcss IOBTOPHOMY CXKAaTHIO, HATPEBAHMUIO,
YYaCTHIO B TOPEHHUH, PACIIMPEHUIO I BBIPaOOTKH YHEPTUHU U OXJIaXIeHHI0. BTopoi
LIUKJI TeHEePAIMH MOIHOCTH MOKET OBbITh LIMKJIOM, B KOTOPOM C3KaThIH
peunpkyasiunoHHbIM CO) U3 mepBOro MUKJIa MreHepali MOIIHOCTH HarpeBaeTcs oT
HMCTOYHHUKA TEIJIa, HE CBA3aHHOTIO C MEePBbIM LIUKJIOM I'eHepaluu MOIIHOCTH,
pacimiupsieTcs AJs TeHepaluy MOIIHOCTH, U BOCCOEAUHAETCSA C PELUUPKYISALUOHHBIM
CO;, MOTOKOM B MEPBOM IIUKJIE T€HEPALIUHU MOIIHOCTH.

B kadecTBe He Ciy)kalero orpaHuYeHneM npumepa Ha ¢ur. 1
NPOMJLIIO CTpUpPOBaHbl cucTteMa 100 reHepaliu MOIHOCTH U crocob ee
UCNOab30BaHusA. B nanHOM cnyvae nepsbiil nuka 110 reHepanuu MOIIHOCTH BKJIHOYAET
kamepy 115 cropanus, B KOTOpON MOABOAUMOE yIriaepoaocoaep:xamee Tomiuso 112 u
NOABOAUMBIN okucautens 114 cxxuraroTcs B IpUCyTCTBUU peuupkyasanuonHoro CO;
notoka 143, popmupys BbICOKOTEMIIEpAaTypHBII MOTOK 117 mMponyKTOB ropeHus,

pacmupsiromuiics B Typoune 120 nis BpipabOTKU MOIIHOCTH B reHepatope 145,
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BrixyionHo# BeICOKOTEMIIEpaTypHbId TOTOK 122 u3 TypOunsl 120 oxnaxnaercs B
pekynepaTuBHOM TerinooomMeHHuke 125, coznaBast HuzkoremnepatypHsiii CO, moToK
127 HuU3KOro naBjieHus, KOTOPBIM NIponyckaeTcs yepe3 cenapatop 130, Ha BeIxone us
KOTOPOTro (OPMUPYIOTCS KOHAEHCHPOBaHHbIE NPOAYKTH 132 (Hanmpumep, Bona) U B
OCHOBHOM 4HUCTBIH penupkynsaiuoHHblii CO, noTok. B ocHOBHOM 4HCTBIN
peuupkynsiuuonHbii CO, motok 133 coxkumaercs: B kommnpeccope 135 s
dbopmupoBanus pernupkyasiuonHoro CO, motoka 137 BHICOKOTO NaBJIEHUS, KOTOPBIH
pazgensercs Ha pequpkynanuoHHbiil CO; notok 138 mepBoil vactu u
peunpkyasunoHHbll CO, nmotok 151 Bropoit wactu. Penupkynanuonssiii CO;, notok
NEePBOH YaCTH HAIPABJSAETCS B PEKYNEPATHBHBIA TenI00OMeHHUK 125, B KOTOpOM OH
HarpeBaeTcsi OT OXJIAXJAIIIErocs: BbIXJIOMHOTO MOTOKa 122 TypOuUHBL.

Bropoit nukn 150 remepanuu MOIHOCTH BKJIOYAET UCTOYHUK 160 Tenna,
KOTOPBIM MOJKET ObITh, HAPUMeEp, ra30oBasi TypOUHA, BIpabaThIBAKO IAsT
BBICOKOTEMIEPATYPHBINA BBIXJONHON NMOTOK 162 BbICOKOro AaBaeHus. Harpersii
BBIXJIOMMHOM MOTOK 162 mpomnyckaercs: yepes TermiooOMeHHukK 155, B KOTOpoM OH
oXJaxkaaeTcs, Harpesas penupkyasiuuoHHbiil CO;) noTok 151 BTOpOI yacTy,
OTBEJEHHBIN U3 nepsoro nukiaa 110 renepanun MmomuocTu. XoTa UCTOYHUK 160 Tenna
MIOKa3aH KaK OJMH 3JIEMEHT, IOHSATHO, YTO MOKET UCIOJIb30BaThCs IPyIna
HUCTOYHUKOB Temia. HanpuMep, MOryT HCIONBb30BATHCS BE UJIN HECKOJIBKO ra30BbIX
TypOMH nmapajuieNbHO MIJIM KOMOUHAIMS Pa3IMYHBIX TUIIOB HCTOYHUKOB TeILIa
(Hampumep, razoBasi TypOMHA B COUETAHUM C UCTOYHUKOM COPOCHOTO TeIia).
OxnaxaeHHbIH MOTOK 157 ¢ BhIxoaa TemnooOMeHHUKa 155 MokeT ObITh, Kak
NOKa3aHO, BhIBEZEH B aTMoc(hepy. B npyrux BapuaHTax BBINOJHEHUS OXJIAXKICHHBIN
MOTOK MOXKET OBbITh HANpaBJIeH HA OAHY WJIU HECKOJIBKO cTanuilt oopaborku, u (Uiin)
OXJIAXKIAEeHHBbIH MOTOK 157 MoskeT ObITh BO3BpAlleH B HCTOUHUK 160 Teria mist
MOBTOPHOI'O HAarpeBaHUsl.

Hcrounukom 160 Temnna MOKeT ObITh JTHOOOH UCTOYHUK, BBITOJHEHHBIH C
BO3MOXXHOCTBIO 00€CII€UeHHS MOTOKA C JOCTATOUYHO BBICOKOH TeMmmepaTypoii. B
YAaCTHOCTH, UCTOYHUK TEIJIA MOXKET OTJIMYAThCS T€M, YTO OH HE3aBUCHUM OT MEPBOTO
[IUKJIa TeHEePaluy MOIIHOCTH, He3aBUCHMBIM UCTOYHUKOM TEIJIa MOXKET OBITh
UCTOYHUK TEIUIa, BHEIIHUN MO OTHOUIEHUIO K LUKJIY F€eHepaluyd MOLIHOCTH W,

CJIeA0BaTEIbHO, HE MPUHUMAKOIIUN yyacTus B 3ToM 1ukie. Hanpumep, Ha dur. 1
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NoKasaHa oaHa kamepa 115 cropanus. MOXHO NpeACTaBUTh, YTO BBEAEHUE BTOPOU
KaMepbl CrOPAaHUs MOCIYKUIIO Obl JOTIOJHUTENbHBIM HCTOUHUKOM TeILIa, HO He
CYUTAJIOCH OBl BHEIIHUM MCTOYHUKOM TETJIa UJIM UICTOYHUKOM TEIJIa, HE3aBUCUMbBIM
OT LIMKJIa F€HepaLMU MOILIHOCTH, TaK KaK BTOpasl KaMepa CropaHusl HENMOCPEACTBEHHO
Harpesajia Obl peHUPKYIISIIUOHHBII OTOK, U BhIpaOOTKA TeIJja 3a CYET FOpEeHUs
HENMOCPEACTBEHHO Biusiaa Obl HA pabodne mapaMeTpsl APYTrUX JIEMEHTOB LIUKJIA
reHepaunu MomHocTu. Kak BunHO Ha ¢ur. 1, ucrounuk 160 Tenna HE3aBUCUM OT
nepsoro uukiaa 110 reHepanuy MOLIHOCTH, Tak Kak penupkynsiuuoHHbii CO;, noTok
HUKOTJa HEe HarpeBaeTCsl HeMOCpeACTBEHHO ncTouHUKOM 160 Tenna. Cxopee
uctoyHuk 160 Temia obecrneunBaeT HArpeB, HEMOCPEACTBEHHO N00aBIISIE MBI
peuupkysinnoEHOMYy CO) MOTOKY MPOTHBOTOKOM, HAYIIUM Yepe3 TeIIOOOMEHHUK
155. B xauecTBe He CIyXKalUUX OTPAaHUYEHUEM MPUMEPOB HE3ABUCUMBIM HCTOYHUKOM
Teria, 00ecrneYnBar UM OTIOCPEIOBaHHBIN HarpeB peuupkyasinnonHoro CO; motoxa,
MOTYT OBITh OIWH MJIM HECKOJBbKO JEHCTBYIOIINX HA CXKUTAHUHU TOIMJINBA HCTOYHUKOB
TerJjia (HampuMep, ra3oBbIX TypPOUH), UCTOYHHK Teria, padoTalo Uil Ha COTHEYHOH
SHEPIUH, ANAEPHBIM UCTOYHUK TEIJIA, T€OTEPMANbHBIA HCTOYHHUK TEIIa UJIU UCTOYHUK
cOpPOCOBOr0 MPOMBIIIIEHHOTO TeIJIa. B 1OMONMHUTENbHBIX BapUAHTAX BBIIIOJIHEHHUS
N300pETeHUs SHEPTUSI MOXKET IMOAABATHCS OT UCTOUYHUKA, KOTOPBIN MO CYIIECTBY He
HarpeBaTeJIbHbINA, HO KOTOPbIHl 00bEAMHEH ¢ TEIIONeHEPUPYIOIIHM 3JIEMEHTOM.
Hanpuwmep, Bpamaromuiics 31eMeHT (HapuMep, BeTpsiHasi TYpOuHa) MOKET ObITh
COEIUHEH C TEIJIOBBIM HACOCOM.

Bosppamasice k ¢pur. 1, MOXKHO BUAETH, YTO MOCJIE HATPEBA B TEIJIOOOMEHHUKE
155 peuupkynsuuonnsiii CO, motok 141 BTopoii yactu pacmupsiercs B TypoOune 165,
BbIpabaThIBasi MOIHOCTh BMecTe ¢ reHepaTtopom 170. BeixyonHoit moTok 142
TYypOUHBI MOJKET UCIIOJIB30BATHCS PA3JIUYHBIME CIIOCO0AMU JJIs1 COOOIeHUS
JIOTMOJTHUTEBHOTO Harpesa peuupkyasiuuoaHomy CO, motoky 138 mepsoii vactu. Kak
noka3aHo Ha ¢ur. 1, BeIxsonHO#W noTok 142 TypOuHBI mpomycKaeTcs 4yepes
peKymnepaTHuBHBINA TENI00OMEHHHUK 125 s JOMONHUTEIBPHOTO Harpena
peuupkynsiuuonHoro CO, moToka nepBoit yacTu. XOTs BBIXJIONMHOMN MOTOK 142
TypOMHBI MOKA3aH MOCTYNAKIINM Ha FOPSIYUN Kpal TermIo0OMeHHUKA, MOHITHO, YTO
3TOT BBIXJIOMHOHN MOTOK 142 TypOMHBI MOXET BBOJUTHCS B PEKyIEePaTUBHBIN

TEeII000MEeHHHK 125 mpu COOTBETCTBYIOLIEM YPOBHE HarpeBa, OCHOBAHHOM Ha
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UCTUHHOU TeMnepaTtype notoka 142. Kpome TOro, B HEKOTOpPBIX BapHUaHTax
BBIMTOJIHEHUS BBIXJIOMMHON MOTOK 142 TypOMHBI MOXET HE BO3BPAINATHCS B
terioooOMeHHuK 125, [IpennoyrurenbHee MOTOK 142 MOXKeT BBOAUTHCS B
peunpkyasiunoHHbli CO; notok 133, unu B peuupkyasuuonssiii CO, notok 127, unu
B 00a moToka. XOTsI MOKa3aH OUH PEKyNepaTUBHbIN TeIIo0OMeHHuK 125, Moxer
UCIIOJIB30BATHCS TPYIIa PEKYIEPATUBHBIX TEMJIOOOMEHHUKOB, pabOTAIOIUX B PA3HBIX
TeMIEPaTyPHBIX JUAaNa30HaX, U TOTOK 142 MOKET BBOAUTHCS B JIOObIE OOUH HIIH
HECKOJIbKO TEIIOOOMEHHUKOB M3 YKAa3aHHOU T'PYIIIbI.

B npyrux BapuaHTax BBINOJHEHHUsS BBIXJIOMHOW MOTOK 142 TypOUHBI MOXKET
o0bennHATHCA ¢ peunpkyasnuoHHbIM CO2 nmotokom 138 mepBoii yacTu nepen ero
BBOJOM B PEKyMEepaTUBHBbIN TeriooOMeHHUK 125, B Takux BapuaHTaxX BBINOJHEHUS
MOKET 00eCcTeuynBaThCs, HAIPUMED, TOMOJHUTEIBHOE CIKATHE PELHPKYISALMUOHHOTO
CO; moroka 151 nepsoii wactu u (unu) Harperoro peuupkyasiunorHoro CO;, moroka
141 BTOpO# HacTu.

B npyrux 1OMOJIHUTENBHBIX BapUAHTAX BBIMNOJHEHUS BBIXJOMHON NOTOK 142
TYypOMHBI MOKET MPOXOAUTD YePe3 OTAENbHBINA TenI00OMeHHHK (Ha ur. 1 He
noka3zaH). Perupkynsunonsasiit CO, notok 138 nmepBoii 4acTU MOXKET NMPONYCKATHCS
yepe3 OTAEeNbHBIA TEMIO00OMEHHHUK Iepesl €ro BBOJAOM B pPeKyIepaTUBHBII
teriooOMeHHUK. OTBOJHOH MOTOK OT peunpkynsiuuoHHoro CO, nmoroka 138 mepBoii
4acTH, OTOOPAaHHBIN NPH €ro NMPOXOKAEHUH Yepe3 PeKyNnepaTHBHbBINA TeII00OOMEHHUK B
COOTBETCTBYIOIIEM TEMIIEPATYPHOM JAMANa30He, MOXKET ObITh BBIBEJEH U NMPONYIIEH

yepes OTAEJIbHBIA TEIMIIOOOMEHHUK, U 3TOT HArpeThlii OTBOAHOHN MOTOK MOXKET OBITh
CHOBa oObenuHeH ¢ perupkyasinuoHHbii CO, MOTOKOM MEPBOI 4acTH B
COOTBETCTBYIOLIEM J1Halna3oHe noaorpesa. Becy Harperriil peuupkynsunoHusiii CO,
noToK 143 uiu ero 4acTh MOCJE PEKYyNepaTUBHOrO TEII000OMeHHHNKA 125 MoryT OBITH

NpoNnyuEeHbl HEPE3 OTI[eJIbeIfI TeII00OMeHHHUK. B 3THX UILIIOCTPATUBHBIX BapUAaHTax

BBITIOJIHEHUS TEIIO, obecneunBaeMoe BO BTOpoM nukie 150 reHepanuu MOUTHOCTH,
coo0ImaeT JOMONTHUTENbHBINA HarpeB peuupkyasuuoHHomy CO; notoky 138 mepsoii
YaCTH, BBIXOAAUINN 32 NPEAEIbHBIN HAIPEB, KOTOPOTO MOXHO AOCTHYb TOJBKO OT

noToka 122 Beixsionos TypOuHBL. 3ateM HarpeTbiil penupkyasuquonaeiii CO;, moTok

143 BBoaurcs B kamepy 115 cropanus.
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Brixnonnoi notok 142 TypOunel n3 BTOporo nukia 150 reHepanuu MOIHOCTH
OXJIAKJIa€TCs MPU MPOINYCKAHUU Yepe3 peKynepaTuBHBIN TermnooOMeHHUK 125 u
BBIXOJUT C €ro XOJIOAHOIO Kpas Kak peuupkynasauuoHHelii CO, notok 144, kOTOpBIH,
KaK IIOKa3aHO, BOCCOENUHSETCS ¢ B OCHOBHOM UHUCTBIM penupKyJIsiuuoHHbIM CO»
notokoM 133, Beixoasimum u3 cenaparopa 130. [IpennouturensHo, TypbuHa 165 Bo
BTOpPOM LMKJIe 150 reHepanuu MOIHOCTH MOJKET NEHCTBOBATh MPU AOCTATOYHOM
CTEMEeHU PACIIMPEHUs], TaK YTOOBI JaBJEHHUE B BBIXJIOMHOM MOTOKE 142 TypOuHBI ObLIO
1O CyIIEeCTBY OJTM3KUM K TpeOyeMOMYy JaBJICHUS B TOYKE MEPBOTO IUKJIA F€HEePaIuu
MOIIHOCTH, TJIe MPOUCXOAUT pekoMOuHamus peuupkynasinuonaoro CO, motoka. B
HEKOTOPBIX BapUAaHTaX BBIMOJHEHUs peuupkynsaunoHHbll CO; noTok 144,
BBIXOJSAIIUN U3 PEKYNepPaTUBHOTO TEIIOOOMeHHUKA 125, MOKEeT UMeTh TEMIIEPATypYy,
IIPHU KOTOPOM KeNaTEeJbHO NOMOJHUTENbHOE OXJIaxaeHne. Takoe OXIaxaeHUe MOXKET
NPOUCXOIUTh, HAIpUMeEp, B cenapatope 130 npu BoccoequHEHUHN
peunpkyasiuuoHHoro CO; noroka 144 ¢ nmotrokom 127 HU3KOro AaBiIeHUS.
AnbTepHaTUBHO, peuupkyasuuoHHbIi CO, moTok 144 MOXeT NPOXOAUTH Yepes
IOTIOJIHUTEJIbHBIA XOJOAWIbHUK (Ha ¢ur. 1 He mokasaH).

JIOTIOJIHUTENIBHOE TEIUIO, 00eCIeYnBA€MOe BTOPBIM [IUKJIOM I'e€Hepaiuu
MOIIIHOCTH, KaK IMOKa3aHO B IPUBEIEHHOM BBIIIE IPUMEPE, MOXKET OBITh OCOOEHHO
MOJIE3HO JUIsl CHUKEHUSI WK YCTPAHEHUS] TEMIIEPATyPHON pPa3HULbI, KOTOPasi B APYrOM
ciay4yae oOpa3yercst Ha ropsiieM Kparo peKynepaTHBHOI'O TEIJIOOOMEHHHUKA U3 -3a
pa3IMYHON yAETbHONW TEIMIOEMKOCTH TyPOUHHBIN BBIXJIONOB, MOCTYMAKIIHNX B
peKynepaTHBHbINA TENIOOOMEHHHK, U peupKyIauoHHOro CO) MOTOKA, BBIXOISIIETO
U3 PEKyINepaTUBHOIO TeIIooOMeHHUKa. M3maraemble CHCTEMBI H CITOCOOBI
OpPHEHTHPOBAHBI HAa JTOCTHIKEHHE TAKOr0 MPEHMYINEeCTBa 3a cueT obecrnedeHus
HEOOXOAMMOro KOJIMYECTBA U MapaMeTPOB TEILIa JJIsl JOMOJHUTEIbHOrO Harpesa. Ha
OCHOBE 3HAaHUs pacxoja, NaBJeHUs U TeMIepaTypsl peuupkyisnuonHoro CO; noToka,
NOCTYMAKMIEro B TYpOUHY BO BTOPOH CHCTEME TeHepalii MOIHOCTH, MOJKET OBITh
BbIOpaHa CTENeHb pacIIMpPEeHUs, MO3BOJsAmas peuupkyasiguoaaomy CO;, nmoToky,
BBIXO/SIIIEMY U3 TYPOUHBI BO BTOPOM LIMKJIE T€HEPALUH MOIIHOCTH, 00EeCreunBaTh
MUHHMAaJbHOE KOJUYECTBO TEIJIa U TEMIIEPATY Py, HEOOXOOUMBIE IS

PEKyn€paTuBHOTO TemI000MEHHHKA B NEPBOM LUKIJIC TCHEpAIWH MOIIHOCTH.
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OmnucaHHBIE BBIIIE CUCTEMA U CITIOCO0 CO3AI0T TEPMOANHAMUYECKUI 3aMKHY ThIi
KOHTYD, BJIOXEHHBIN B MEPBbIA LUKJ T'eHepaluu MOIHOCTH. ['a30Bas cMech BO
BJIOKEHHOM LIMKJI€ HMEET BO3MOXKHOCTDb B3aUMOAEHCTBOBATb C HATPETHIM
HENMOCPEeACTBEHHO peuupKysiquoHHbIM CO) mOTOKOM, Tak Kak o0a LHUKIa MOTYT
COBMECTHO HCIOJIb30BATh HACOCHOE 000OpyIOBaHME, a TAKXKe, TPU HEOOXOAMMOCTH,
KOHJIeHCALIMOHHOe obopynoBanue. Hanpumep, xots notok 144 Ha ¢ur. 1 nokasan
00beIUHEHHBIM C TOTOKOM 133, OH abTEPHATUBHO MOXKET OOBEUHSATHCS C TOTOKOM
127 nepen nocrymienuem B cenapatop 130 u (1am) nepes NOCTYIJICHHEM B
KOHJICHCAIMOHHBIN annapat (Ha ¢ur. | He mokaszaH).

Kaxk nepBbIil HUKJI reHepaluyd MOIIHOCTH, TaK U BTOPOW LIUKJ F'eHEepaluu
MOIITHOCTH MOTYT BBIMOJHATHCS HE3aBUCUMO APYT OT ApPyra s BIPaOOTKU SHEPTHH.
OnHako ux o0OBeUHEHHE NAeT ONpEAeIeHHbIC TPEeUMYLIecTBa. B mepBoM mukie
reHepalny MOIIHOCTH, TAKOM KaK IMOKa3aHHbIN Ha Qur. 1, mpeumymiecTBo
3aKJII0YaeTCs B BO3MOXKHOCTH peKylepaly 3HaUUTEIbHOTO KOJINYECTBa Teia
TYPOMHHBIX BBIXJIONOB ISl HCTIOJIBb30BAHUS NP OBTOPHOM Harpese
peunpkyasinuoHHoro CO;) noToka nociie ero cxkaTus U nepes MocTyIJeHUEM B
kamepy cropanus. OnHako 3¢ (HeKTUBHOCTh MOXKET ObITh OTPAHHYEHA CIIOCOOHOCTHIO
no0aBieHUs KOJIUYECTBA TEIJIA, JOCTATOYHOIO AJIsl YBEJIUYEHUS TEMIIEPATYPbl
peunpkyasinuoHHOro CO;) moToKa, BBIXOASLIEr0 C TOPSIUEro Kpask peKynepaTuBHOIO
TErI000MEHHHUKA, 0 3HAYEHHS, JOCTATOYHO OJIM3KOTO K TeMIepatype TypOHMHHBIX
BBIXJIOTIOB, MOCTYMAKIINX HA TOPSYHI Kpail peKynepaTuBHOTO TEIMJIOOOMEHHHUKA.
Heo0OxoaumMocTh BO BBEJEHHH JOIMOJHUTEIBHOIO HATPEBA YCTAHOBJIEHA B TATEHTE
US 8,596,075 na ums Allam u ap., rie Takke ONpenesieHbl pa3InYHble HCTOYHUKH
HU3KOTEMIIEPATYPHOTO Ternja (HanpuMep, ¢ TEMIePaTypoil MeHee MPUOIU3UTETbHO
500°C). Hacrosimmee u3oOpeTenue emie 0ojiee yCOBEPIIEHCTBYET TAKUE CUCTEMBI U
CIocOoOBI T€M, YTO MOXET HCIOJIb30BAThCS BHEUIHUN UCTOYHUK TeIula (TO €CTh TeIula,
MOJTHOCTBIO HE3aBUCHMOIO OT MEPBOTO UKJIA MeHEPALUHU MOIHOCTH) IS
obecnieueHus NOMOJHUTEIbHOTO HarpeBa, HEOOXOAMMOTO I JIsl AOCTHKEHUS TpedyeMoi
s pexTuBHOCTH pabOTHI pekynepaTopa, Mpu OAHOBPEMEHHOM O0eCTedeHU N
3HAYUTEbHOrO YBEIMYEHUs BBIPAOOTKHU SHEPTUU 0e3 HeOOXOIUMOCTH B
CYIIECTBEHHBIX U3MEHEHHSIX HCXOJHOr0 000PYIOBAaHHS B IEPBOM LIUKJIE€ T€HEPALIHH
MOIIHOCTHU. B 4acTHBIX BapHaHTax BBINOJHEHUS HACTOsIIEe H300peTeHnEe KOHKPETHO

obecneunBaeT 00beANHEHNE CYL[ECTBYIOIIUX SHEPTreTHIECKUX
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yCTaHOBOK/OOOPYIOBaHHS B IIUKJ M€HEPAIIUU MOIIHOCTH, B KOTOPOM B Ka4eCTBE
pabouero moToKa MCIOJNB3YyeTCs peupKyasaauoHabiii CO;) MOTOK.

B HeKOTOpPBIX BapHaHTax BBHIMOJHEHUS MPEACTABIECHHbIE CUCTEMBI U CIIOCOOBI
MOTYT OBITh MPUCIIOCOOIEHBI JIs1 MOBBIMIEHUS 3P (HEKTUBHOCTH LUKJIA FeHEPaLUH
MOINHOCTHU. {711 3TOr0 UKJ reHepanuyl MOIHOCTH MOXKeT OBbITh 3a/1€fICTBOBAH IO
APYroMy IO CPaBHEHHIO C ONMMCAHHBIM IEPBbIM [UKJIOM I'e€Hepaluu MOIHOCTH. L{uKa
reHepaly MOIHOCTH C MOBBIIEHHON 3 (H)EeKTHBHOCTBIO, KaK MPaBUJIO, MOXKET
BKJIFOYATh B ce0s MIOOOMW UKJ MreHEepaluu MOLHOCTH, B KOTOpoM conepsxkamee CO,
pabouee Teio MOBTOPHO LHUPKYJIUPYET IO MEHbIIEH Mepe Yepe3 CTaIuu CKATHS,
HarpeBa, paCIIUPEeHUs U OXJIAKAEHUs. B pa3NmuYHBIX BapuaHTaX BBITTOJHEHUS UK
reHepalny MOIMHOCTH, 3PP EeKTUBHOCTh KOTOPOTO MOKET OBITh MOBBIIIEHA, MOXKET
BKJIFOYATh KOMOMHAIUIO CIEAYIOMHUX CTAIUMN:

CXKUTAHHUE YTJIEPOCOAEPIKAIIEro TOMINBA C OKUCIUTEIEM B IPUCYTCTBUHU
peuupkysinnorHoro CO2 moToka 115l CO3JaHUs MMOTOKA MPOIYKTOB TOPEHUS C
TeMIepaTypoi nmo MeHbineil Mmepe npudausurensHo S00°C unu mo MeHbLIEH Mepe
npubmuzurenbro 700°C (Hanpumep, npubnuzuteabHo ot S00°C no npubIM3uTENbHO
2000°C unu npubnusutenapno ot 600°C no npubnusurensHo 1500°C) u naBieHuem
no MeHbueld Mepe npudausurensHo 100 6ap (10 MIla) unu no meHsinel Mepe
npudnusurenbuo 200 6ap (20 MIla) (Hanpumep, npubauzurteapHo ot 100 Gap
(10MITa) no nmpubnusurensro 500 6ap (50 MIla) unu npubauszurensHo ot 150 Gap
(15 MIla) no npubnusurensuo 400 6ap (40 MIla)),

pacurupenue peunpkyasnuoHHoro CO2 motoka BbICOKOTO IaBJE€HHS B TypOUHE
ISl TEHEPALUU MOIIHOCTH;

OXJIAKJI€HUE BBICOKOTEMIIepaTypHOTO penupkyasanuonaoro CO2 nortoka (moxn
IaBJICHUEM, HAllpUMep, YKa3aHHBIM BbIIIE), B YACTHOCTH BBIXJIOITHOTO IMOTOKA
TypOUHBI, B pEKYyNEPaTUBHOM TEINIOOOMEHHUKE;

KOHJICHCALIMS OJHOTO UJI HECKOJBKUX MPOAYKTOB rOpeHus (HampuMep, BOIbI) B
KOHJICHCALIMOHHOM amIapare, Mpyu 3TOM MPOAYKThl TOPEHUS MPUCYTCTBYIOT, B
YaCTHOCTH, B PACIIMPEHHOM MOTOKE MPOAYKTOB TOPEHHUS;

cxatue penupkyIsinnoHHOro COj MOTOKA 10 BBICOKOTO aBJICHHS (HaIpUMeD,
70 MaBJICHUS, YKa3aHHOTO BBIIIE), OMIUOHAJBHO BBIMOJHIEMOE B HECKOJIBKO CTAUN C

NPOMEXKYTOYHBIM OXJIAXKACHUCM AJi MOBBILICHUS MJIIOTHOCTHU MOTOKA, U
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HarpeB cxxatoro peuupkyasinuoHHoro CO, motoka B peKynepaTUBHOM
TETIOOOMEHHHKE, B YaCTHOCTH HarpeB OT OXJAaXA0IIerocs: BhIXJIOMHOTO MOTOKA
TypOUHBIL.

Kak oTMeueHO BbllIe, MOBBIEHHON 3¢ EKTUBHOCTH LIUKJIA F'eHepaluu
MOILIHOCTH MOXHO JOCTHUYb, B YACTHOCTH, 3a CUET BBEAECHUS JOMOJIHUTEIBHOTO
Harpesa (Hampumep, B peKyIepaTHBHOM TEIJIOOOMEHHHUKE) CIKATOTO
peunpkyasinnoHHoro COj Bellle YPOBHS, JOCTUXKUMOTO IIPU HarpeBe OT BBIXJIOMHOTO
noToka TypOuHbl. B HacTosimeM n300peTeHnH TaKOW AOMOJTHUTEIbHBIA HarpeB
NOCTUraeTcs MyTeM UCIOJAb30BaHus YacTu peuupkynauuonHoro CO; noToka U3 nqukia
reHepanuy MOIIHOCTH.

[IpenmnouTUTENbHO BIOXKEHHBIN UK MOXKET HJOOABIATHCS K LUKIY Te€HEepaLu
MOILIIHOCTH C UCIOJb30BAHUEM IO MEHbLIEH Mepe TOro k€ KOMIIPECCOPHOT0
o0opynoBaHUs, KOTOPOE HCIOIB3YETCs B IIUKIJIE F€HEepallud MOIIHOCTU. B wacTHOCTH,
IOTIOTHUTENIBHBIN HarpeB MOJKET 00€CIeunBaThCs 32 CUET OTBOAA YaCTH CXKATOTO
peunpkyasinnoHHoro CO;, HarpeBa OTBEJIEHHON 4aCTHU C)KATOTO PELUPKYIALUOHHOIO
CO; oT ucToYHUKA TEMJa, HE3aBUCUMOTO OT LIUKJIa FeHepalMy MOIHOCTH, U
nepenayu Temua OT OTBEIEHHOTO U HarpeToro cxaroro pequpkyisaguonHoro CO,
OCTaJIbHOM 4aCTH CKAaTOro peuupkyiaanuonHoro CO; B ukie reHepalnuy MOIIHOCTH.
Taxum 0Opa3oMm, BIOKEHHBIH ITUKJI MOXKET ObITh B OCHOBHOM aHAJIOTUYHBIM BTOPOMY
LIUKJIy T€HepaLUi MOIIHOCTH, OMMMCAHHOMY B CBsI3U ¢ ¢ur. 1.

B apyrux BapuaHTax BBINOJHEHHS HACTOSIIIee U300pETEHUEe OTHOCUTCS TAKKe K
CHCTEeMaM I'eHepalui MOIIHOCTH. B 4aCTHOCTH, Takue CUCTEMBI MOTYT COJIEPKATh
OJIVH UJIM HECKOJbKO HACOCOB MJIM KOMIIPECCOPOB, BBIMOJIHEHHBIX C BO3MOXKHOCTBIO
cxxatusg CO2 notoka A0 BBICOKOIO AaBjeHUs, kak onucaHo. CucreMsl MOTYyT

coZep KaTh OJAUH HJIM HECKOJbKO MHEBMOpaclpeaeauTeseil uimu aenurene,
BBINTOJIHEHHBIX C BO3MOKHOCTBIO pa3aenenus cxxaroro CO; noToka no MeHbleil Mmepe
Ha CO; notok nepsoii yactu u CO;, notok BTOopoil yacTu. CUCTEMBI MOTYT COJEPXKaTh
MepBbIH TEIIOOOMEHHUK (MJIN TeNJIOOOMEHHBIN OJIOK, CONEep AU IPYINy CeKIUH),
BBINOJIHEHHBIN ¢ BO3MOXXHOCTBIO HarpeBa CO, moToka nepBoil yacTu OT
BBICOKOTEMIIEPATYPHOT'O BBIXJIOITHOT'O MOTOKA TYPOWHBI, U BTOPOH TEIIIOOOMEHHUK,
BBIMOJIHEHHBIN C BO3MOXKHOCThIO HarpeBa CO; moToka BTOpPON 4aCTH OT HATPETOTrO

MNOTOKAa, MOCTyNaromero OT BHCIIHETO (I/I.]'II/I HGSaBI/ICI/IMOFO) HUCTOYHHKA TCILJIA.
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CucTeMbl MOTYT COZIEPKATh MEPBYIO TYPOUHY, BBIOJIHEHHYIO C BO3MOXHOCTHIO
pacmupenus CO; noToka nepBoi 4acTH AJIs T€Hepaluu MOLIHOCTH, U BTOPYIO
TypOMHY, BBIIIOJIHEHHYIO ¢ BO3MOXKHOCTHIO pacinupeHus CO, moToka BTOpOH 4acTu
1151 reHepanuu MOIHOCTU. CUCTEMBI MOTYT COAEPKAaTh OJMH MU HECKOJIBKO
NEepEeNaTOYHBIX 3JI€MEHTOB, BBIIOJHEHHBIX C BO3MOXKHOCTBIO NEpPeavuu TeIja OT
Harpetroro CO; noroka Bropoit yvactu CO;, noroky nepsoii yactu. CucTeMbl MOTYT
COIepiKaTh KaMepbl CrOPAHUSs, BBIMOJTHEHHbIE C BO3MOXHOCTBIO COKUTaHUS
yriepoacoiepIKallero TomiuBa B okuciauresne B npucyrctsuu CO, nmoToka nepBoit
4acTH.

CornacHo HacTOsIIEMY U300PETEHUIO CUCTEMbI MOTYT OTINYATHCS 110
KOH(UTypaluu Kak OCHOBHAsI CUCTEMa I'eHepalul MOLUTHOCTH U BCIIOMOTaTeJIbHas
CHUCTEMa reHepaluyi MOLIHOCTHU, KaXasi U3 KOTOPbIX UMEET OTAeJIbHbIN HCTOYHUK
TEIlJIa U [0 MEHbIIEH Mepe OAUH COBMECTHO UCIOJb3yEMbIH KOMIIPECCOPHBINA 3JI€MEHT
(M ONMUMOHANBHO MO MEHbIIEH Mepe OAUH COBMECTHO MCIIOJIb3YyEMBbII
KOHJEHCALIMOHHBIN 3JieMeHT). Hanmpumep, cOrjlacHO HaCcTOsIIEeMYy U300pEeTEeHHIO
CHUCTEMa MOKET BKJIYaTh OCHOBHYIO CUCTEMY I'€HepallMi MOIIHOCTH, CONEPKALIYIO
KOMIIPECCOp, BBINOJHEHHBIN ¢ BO3MOXXHOCTBIO cxkatusa CO, mOTOKa 10 BBICOKOIO
TaBJIEHUsA, KaK OMHCAHO, EPBYIO TYPOUHY, YCTAHOBJIEHHYIO HIXE 10 MOTOKY KaMepbl
CrOpaHMsI ¥ BBILIE IO MOTOKY KOMIIPECCOPa, M NePBbIil TeMnI00OMEHHUK, TOMEIIEHHbIi
TaK, YTOOBI IPUHUMATH MTOTOK U3 KOMIIPECCOPa U MPUHUMATh OTAEJIbHBIH MOTOK U3
TypOuHbl. ONIIMOHAIBHO HHUKE 10 MOTOKY MEPBOro TEIIOOOMEHHHKA U BbIIIE 110
MOTOKY KOMIIPECCOpa MOKET OBbITh YCTaHOBJNIEH cenapaTop. Kak momonHUTENbHAS
OMIHUs elIe KOMIPECCOpP MOXKET ObITh YCTAHOBJIEH BBIIIE MO MOTOKY YIOMSHYTOTO
KOMIIPECCOpa M HUKE MO OTOKY MEPBOro TermiooOMeHHnka. CorjacHo HaCTOSIIEMY
N300pPETEHUIO CUCTEMa MOXET TaK)Ke BKJIIOUYATh BCIIOMOTATEIbHYIO CUCTEMY
reHepaluy MOIHOCTH, COEePKALIYI0 KOMIPECCOP U3 OCHOBHON CUCTEMBI Fr€HepaLuu
MOIIIHOCTH, BTOPYIO TYpOHHY, YCTAHOBJIEHHYIO HHM)KE IO MMOTOKY KOMIIpeccopa, u
BTOPOH TeNJI0OOMEHHHK, Pa3MELIEHHBIH TaK, YTOOBI IPUHUMATh TOTOK U3
KOMIIPECCOpa M MPUHUMATh OTAEIbHBIA MOTOK OT BHELIHETO (MJIM HE3aBUCHUMOTO)
HMCTOYHHUKA TeIJa. DTa CUCTEMA MOXET TakKXe COAEpP KaThb OJUH WJIN HECKOJbKO

IHEBMOpacHpeaenuTenel Ui JenuTeneii, pa3MeleHHbIX HUXKe 10 MOTOKY
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KOMIIPECCOpa | BBILIE IO MOTOKY MEPBOTr0 TEMNIOOOMEHHUKA H BTOPOTO
TETI000MEHHHUKA.

ITPUMEP

BapuaHThI BBIIOJHEHUS HACTOSIIIETO U300pEeTeHUs TOMOJTHUTEIbHO
IPOMJIIIO CTPUPOBAHBI CIENYIOIIUM IPUMEPOM, IIPUBEIEHHBIM I TTOSCHEHUS
CYLIHOCTH MPEICTABIEHHOI0 H300pETEeHUs U He NMPEJHA3HAUYEHHBIM JUIS OrpaHUYEHUs
ero oobema. Huskecnenyolnee onuchbiBaeT BAPUAHT CUCTEMBI U CIIOCO0a reHepauu
MOIIIHOCTH C UCIOJIb30BaHUeM BiokeHHOTo CO, nmukia, Kak mokasano Ha ¢ur. 2.

[{uka reHepanui MOIITHOCTH MPOMOAEIUPOBAH C Y4€TOM KOMOWHALINU ra30BOH
TypOUHBI C MUKJIOM I'€HEePAIIUH MOIIHOCTH, B KOTOPOM HCIIOJb3yeTCs
nupkynupyromui padounit CO, noTok, Takoit kak onucad B nareHte US 8,596,075 Ha
ums Allam u np., Ipu 3TOM YKa3aHHBIN [IUKJ FeHEPAaLMd MOIIHOCTH B JAHHOM
ONMHMCaHUU Jasnee Ha3biBaeTcsa HukiIoM Amnama (Allam cycle). IIpomblnneHHbIE
ra3oBble TypOUHBI PENCTABISIOT CO00H 3(hPeKTUBHBIE, HU3KO3aTPATHBIE, HAaJlC)KHBIE
CHUCTEMBI C JOJIOH UCTOPUEH MPOMBIIIJIEHHOTO YCOBEPIIEHCTBOBAHUS U, KPOME TOTO,
LIMPOKO pacnpocTpaHeHHble Mo BceMy Mupy. Llukn Annama npennaraer
NpuOIU3UTENBHO TAKYIO K€ 3 (PEeKTUBHOCTD, YTO U KOMOWHUPOBAHHBIN LUK Ha
IPUPOJHOM rase, IpH OAMHAKOBBIX KAMUTAJIbHBIX 3aTPAaTaX, HO C MPEUMYLIECTBOM,
3aKIOYarmuMcs B yaasauBanuu Bcero COj, MOay4e€HHOr0 U3 NPUPOJAHOrO rasa, B
BUJ€ B OCHOBHOM YHCTOIO MPOAYKTA IPH AaBJIEHUH B TPYOONPOBOAE, COCTABIISIOIEM
o0pryHO mpubnusuteapuo ot 100 6ap (10 MIla) no npubnusurensuo 200 Gap (20
MIla). B uaa0CcTpaTUBHOM BapHaHTE BHIMOJHEHUs ra3oBasi TYpOWHA UHTETPUPOBAHA C
UKJIOM AJljlamMa MyTeM HCKJIOYEeHUS BCEH SHEPreTUUYEeCKOW MapoBON CUCTEMBbI
YCTaHOBKH, paboTarmeid o KOMOMHUPOBAHHOMY LUKy Ha MPUPOIHOM ras3e, u
UCIIOJb30BAHUS TOPSYNX BBIXJOMHBIX I'a30B TYPOUHBI U T€HEPALNU
JOTOJIHUTEJIbHOW MOILHOCTH C MCIOJIb30BaHUEM B kauecTBe padouero tena COo,
NOCTYMAIIEro U3 UUKJIa Ajiama, a TakKe o0ecreueHus mogadu TpedyeMoro
HU3KOTEMIIEpaTypPHOro TeIjla B LUK Ajjlama sl JOCTHKEHUS] MaKCUMaJbHOMN
sppexTuBHOCTH. Takoe coueTaHNE MO3BONSAET MOANEPIKUBATH BBICOKYIO
53} PeKTHBHOCTD HHTErPUPOBAHHON CHCTEMBI, B TO K€ BpeMsl 00ecrieunBaTh HU3KUE
KalnuTaJIbHbIE 3aTPAThl HA KBT NPOEKTHON MOIIHOCTU. B HEKOTOPBIX BapuaHTax
BBINTOJIHEHHS MPEICTABIEHHOE B HACTOSAIEM U300PETEHNN COYETaAHNE MOXKET

COMPOBOXKIATHCS MO CYIIECTBY HE3HAYUTEIbHBIM CHIKeHHUEM 3 (PEeKTHUBHOCTH
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UHTETPUPOBAHHON cucTteMbl. OHAKO B APYTHX BAPHAHTAX BHIMOJTHEHUS CHUKEHUS
obmeit 3¢ PpekTuBHOCTH PakTUUECKH MOXKET He ObITh. B nmpyrux BapmaHTax
BBINIOJIHEHHS MPEICTABIEHHOE B HACTOSALEM U300PETEHUHN COYETaHNE MOXKET
obecrnieunBaTh yBeandeHue 3PP eKTUBHOCTH HHTEIPUPOBAHHON cucTeMsl. B
Pa3IUYHBIX BAPUAHTAX BBIMOJHEHUS HACTOAIIEr0 N300peTeHHs 0I1aronpusTHBIM
pPe3yJIbTaTOM MOJKET OBITh TAK)K€ CHM)KEHHE KalNTAJbHBIX 3aTpPart.

Kopoue rosopsi, B HITIOCTPATUBHOM BapUaHTE BBITIOJHEHUS TOPSIYUe BBIXJIOIBI
U3 Ta30BOM TypOUHBI MPOMYCKAIOT Yyepe3 OJIOK peKynepannu Teria, aHaJIOTHYHbIH
NapoOBOMY FeHepaTopy peKylepaluuu Terjia, B KoTopoM HarpesaeTcs notok CO,
BBICOKOTO naBjeHus (Hanpumep, ot 300 6ap (30 MIla) no 500 6ap (50 MIla)),
OTBEIEHHBIH KaK JOTOJHUTENbHBIN MOTOK U3 pabOTaIMUX MO MUKy AjiaMa OJOKOB
xomnpeccun peuupkyisinuonHoro CO,. Harperriit CO, nponyckaeTcs yepes
SHEPTreTUYECKYI0 TYpPOMHY, HMEIOIIYIO NaBJI€HHE HAa BBIXOAE, COOTBETCTBYIOIIEE
BxonHoMy nasieHuto CO; Hacoca B LuKJe AJjlaMa UM BXOJHOMY J1aBJI€HUIO, NN
IPOMEXYTOYHOMY AaBiieHuto kommnpeccopa B CO, nuukie. BeixoqHoil moTok u3
BCIIOMOTATENbHON TypOMHBI, UMEI LU TeMnepaTypy npudausurensHo ot 200°C no
npubnusurensHo S00°C, 3aTeM UCTIONB3YeTCS IS HI3KOTEMIIepaTypHOrO Harpesa
peunpkyasinuoHHOro CO;) moToka BbICOKOTrO 1aBJI€HUs B LIUKJE AlaMa, a TaKxke
AOTOJHUTEJNBHOTO Harpesa, TpedyeMoro st TenaI00OMEHHUKA BBIXJIONOB ra30BOH
TypOuHbl. ONIIMOHAIBPHO MOXKET CYLIECTBOBATD JOMOJIHUTEIbHbINH NOABOA
HU3KOTEMIIepaTypHOro Teria K pe3ynbrupyomum CO, moTokaM BBICOKOTO aBJICHUS
3a cueT aauabaTu4ecKoro AeHCTBUS TJIABHOTO BO3AYIIHOTO KOMIIPECCOPa KPUOTEHHOM
KHCJIOPOJHONW YCTAHOBKH. JTO BBICBOOOIKIAET YaCTh BBIXOJHOrO MOTOKA
BCIIOMOTaTeJbHOI'O YCTPOMCTBA pacIMPEHUs ISl IPeABAPUTEIbHOTO HarpeBa BCero
NPUPOJHOTO Ta3a, MOJABAEMOr0 B ra30BYI0 TYPOMHY U KaMepy CropaHus LUKJA
Annama. ONIUOHATBHO TEMIIEpaTypa BBIXJIONOB ra30BoH TypOUHBI MOXKET OBITh
yBeJHUY€Ha 3a CUeT AOMOJHUTENbHOIO CXKUIaHUs TOMJIMBHOTO ra3a ¢ UCIOJIb30BaHUEM
KHCJIOPOJa, COXPAHUBIIETrOCs B BBIXJIONAX ra30BON TYpOWHBI. DTO MOBBILIAET
BXOJIHYIO TEMIIEPATypPy U BHIXOAHYIO MOIIHOCTb BCIIOMOTaTeJIbHON 3HEPreTuueCcKon
TypOuHsl, Tak kKak CO; MOTOK BBICOKOTO aBJEHHS OyAeT HarpeT 10 Ooipliel
TEMIEPaTyphbl B HArpeBaTeie BbIXJIONOB ra3oBol TypOuHbl. ONLIHUOHAIBHO C

HCIOJIb30BaHUEM BBIXJIOIIHOTO IIOTOKA BCIIOMOTAaTEIbHOMN Typ6I/IHbI MOJKET OBITH
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HarpeT OXJaXAAIIUHACI MOTOK paboTaromeil B uukie Amiama TYpOHHBI BHICOKOTO
JaBJICHUs TIPU TeMIeparype, jexaulel B quanazone npudnusurenapHo ot 300°C no
npubanzutenbHo 500°C, a He OCHOBHOH BBIXJIOIHOM MOTOK TYpPOUHBI B LIUKJIE
Annama. BxogHast TemmepaTypa BCIIOMOTaTelbHOW ra30BoH TYpOUHBI MOXET JIEKATh B
auana3one npubnusurenbHo ot S00°C no npubnusurensHo 900°C. Hukakoro
CHNEeLUAJBbHOTO BHYTPEHHEr0 MU INIEHOYHOT O OXJIAXKAEHUA, U NOKPBITHUS
TYypOMHHBIX JIOMATOK MPH TaKUX TeMIeparypax He norpedyercs.

HNnnrocTpaTuBHBIA BAPUAHT BBINOJHEHUS] HHTETPUPOBAHHONW CUCTEMBI
npeacTaBiieH Ha QUr. 2, Ha KOTOPOH TaH MPUMEP CXEeMbl, OCHOBAHHOH Ha
obbennHennu razoBoi TypOunsl Tuna GE7FB u paboraromeit no nukiay Amiama
SHEPreTU4YeCcKOW YCTaHOBKH, UMEIel KOHKPETHBIE [TapaMeTpbl, IPUBEAECHHbIE B
Tabnue 1 HUXKE (MIPHU 3TOM BCE pacdyeThl OCHOBBIBAIOTCS HA UCIIOJIb30BAHUH B

Ka4eCTBe TOILIMBHOTO raza unctoro merana (CHy)).

Tabnuna 1

IHapameTtp Cucrtema tuna 7FB Ha DHepreTuyecKas

KOMOWHHMPOBAHHOM IIMKJIE HA CHCTEMa Ha LIUKJIE
IPUPOAHOM raze Annama

ITonesnas BeIXOAHAS 280,3 MBT 298,2 MBT

MOIIIHOCTH

ITonaua Tenna ot 488,8 MBt 510,54 MBT

MPUPOJHOTO rasa

OO0muit kx 57,3% 58,41%

PaspexxeHue B ycTpoicTBe 43 mm pt. cT. (0,835 psia) -

KOHJI€HCALIUU

MoImHOCTh Ta30BOM 183,15 MBT -

TYypOUHBI

IMomaua O, (99,5 Mon.% - 3546 MTt/nesp

npu 30 Gap (3 MIla))

Brixon CO; (¢ uncroroii - 2556 MT/nenpb

97 mon.% mpu 150 Gap)

Ob6pamasice k ¢ur. 2, MOXKHO BHAETH, 4TO razosas TypOuHa 1 Tuna GE 7FB,
cooTBeTcTByrOMmAasi TpeboBanusiMm [SO, uMeeT BXOTHOW BO3AYIIHBIA MOTOK 64,
NOCTYMAIUNA B KOMIIPECCOP ra3oBoil TypOUHBI, U MOTOK 3 MPUPOJHOTO rasa,
NOCTYMAIINNA B KaMepy 2 CropaHus ra3ooil TypOunsl. I'a3oBas TypOuHa
BbIpabaTeiBaeT 183,15 MBT BeIXOZHOH MOIMHOCTH 6, CHUMaeMOH ¢ MOACOEANHEHHOTO
reHepatopa 5. Beixionsl 4 ra3oBoii TypOuHsl ¢ TeMnepatypoit 624°C moryt

HarpeBaTbCsl B TOMMOYHOU KaMepe 26 Mpu CKUTaHUM JOMOJIHUTENIbHOrO MOTOKa 27
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IPUPOJHOTO Tra3a ¢ BEIpaOOTKOH HArpeToro noroka 28, KOTOPbIH MPONyCcKaeTcs yepes
TerJI00OMEeHHUK 58 115 mpeaBapuTeNbHOTO Harpesa penupkysinnonaoro CO, moroka
38 BBICOKOrO naBlieHuUs1, uMermero aasuenune 305 6ap u remneparypy S0°C, ¢
MOJy4€HHEM HarpeToro BBIXOAHOIO NMOTOKA 29 U 0XJIaXXIEHHOIO BBIXJOMHOIO NOTOKA
34, koTOpbIit MOXKeT OBITH BbIBeZeH B aTMOchepy. DPHekTHBHOCTD BCEH CHCTEMBI HE
U3MEHSeTCs IPU CXKUTAHUU JOMOJTHUTEIbHOI'O TOITUIMBA B BBIXJIONAX ra30BOM TYpOUHBI
tuna 7FB, npou3BoAMMOM AJis1 YBEJUYEHUSI BXOAHONU TEMIIEPAaTypbl BCIIOMOTaT €JIbHOMN
TypOuHbl 7 BeICOKOTO AaBieHus. Penupkynsuuonuasiii CO, moTok 38 BBICOKOTO
JaBJieHUs OTOMpaeTCsl KaK JOTIOJHUTENbHBIN MOTOK € BBIXO/1a COEUHEHHOTO C
snektponsurarenem 56 CO, kommpeccopa 55 nukna Annama. Typbuna 7 coenuHeHa ¢
3JIEKTPOTreHEePaTOPOM 8, BBIAAKIIUM 3KCIOPTHYIO MOIHOCTL 9. B KOHKpeTHOM
PacCMOTpPEHHOM cliydae nonodpaHa KOHKpeTHasi TypOUHA ¢ BBIXOAHBIM AaBjieHueM 30
6ap (3 MIla) u BxogusiM naBinerneM 300 6ap (30 MIIa). [TogBox Temnna K BEIXJIONAM
Typbunsl 7FB B TomouyHo#l kamepe 26 coctasuseT 65,7 MBT. DT0 npuBOAHT K TOMY,
YTO BBIXJONMHON MOoToK 4 TypOunel 7FB Harpesaercs no temmnepartypsl ot 624°C no
750°C. Temneparypa BBIXOAHOIO NoToka 66 coctasiseT 457 C, U BBIXOJHOE aBlIeHUE
B 30 Gap (3 MIla) mo3BoOssi€T 3TOMY MOTOKY, MPONUJS OXJIaXKeHHE, OBITh TOBTOPHO
ckaTeIM B AByxcTyneHuaroM CO; xommnpeccope 18 nukna Annama, uMer0meM
BxoaHoe nasjenue 29 6ap (2,9 MIla). Haubonee npeanoyTuTeIbHble 3HAUYSHUS
BBIXOJHBIX JaBJIeHUH TypOMHBI 7 COOTBETCTBYIOT BXOAHOMY, IPOMEXYTOYHOMY H
BBIXOJIHOMY AaBjieHUsIM peuupkyiasuuoHHoro CO, kommnpeccopa 18, koTopble nexar B
nuana3oHe ot 29 6ap (2,9 MIla) Ha Bxone o 67 6ap (6,7 MIla) - 80 6ap (8 MIla) na
BBIXOJI€ B 3aBUCHUMOCTH OT CITIOCOOHOCTH K OXJIAKJACHUIO OXJIAXKAAKIEe BOJbI/CPEIbl.
BrixonHoM nOTOK 66 TypOUHBI BBOAUTCS B CHCTEMY ISl IPEIBAPUTEIBHOTO
HarpeBa CO) MOTOKOB BBICOKOT'O AaBJICHUS ONTUMaIbHBIM 00pa3zom. IToTok 66
nenutcs Ha 3 yactu. [IoTok 65 mocTymaeT B TEMIOOOMEHHUK 68, rlie OH HCIOJIb3yeTCs
ISl IPEIBAPUTEIIBHOTO Harpesa notokoB (3a-3, 14a-14 u 27a-27) npupoaHOTO rasa
10 BeIxoAHOHN TeMmnepatypsl 425 °C, u BBIXOAUT U3 Hero B Bujae noroka 67. ITotok 25
noctynaet B TeroodbmMeHHuk 60, rae oH ucnonbdyercs mist Harpesa CO, moroka 36 ¢
nasieHuem 300 Oap (30 MIla) u remnepatypoit S0°C, OTBEZEHHOTO OT BBIXOJHOTO
notoka 35 CO; Hacoca 55, ¢ uenpo GOpMUPOBAHUS OXJIAKIAIOLIETO MOTOKA 62 ¢

temnepatrypoi 400°C nnst TypObunsl 17 unkna Annama, a Tak)ke BHEIIHE HarpeToro
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peunpkyasiuuonHoro CO, notoka 59 ¢ temnepatypoii 424°C, KOTOpBII HanpaBiasAeTCs
B IJIaBHBIN TemiooOMeHHHK 61 B mpomeskyTouHo# Touke. [ToTok 30 mocTynaer B
oxyanutenb 58 Brixyonos TypOuHbl 7FB B mpomexxyTo4HON TOuke U oOecreunBaeT
JONOJHUTENbHBIM HATPEB B HU3KOTEMIIEPATYyPHOU CEKLIMHU, BBIXOAA KaK NOTOK 32. OTu
TPU paszesbHbIe TEIIOOOMEHHbIE PYHKLMH BBIXJIOMHOI'O MOTOKA 66 BCIIOMOTaTeIbHON
TypOMHBI KOMIIEHCHPYIOT 3HAUUTENBbHOE YBeINYeHUe yaenbHol temoemkoctu CO»,
notoka ¢ nasienuem 300 6ap (30 MIIa) npu HU3KHX TeMIepaTypax U OXBATbIBAIOT
newcTeus, Tpedyembie s odmero Harpera CO, MOTOKA BBICOKOTO aBJICHUS.

VYcranoska 82 KpUOT€HHOIO pa3feieHUusl BO3AyXa BblAaeT NOTOK 49 ToOBapHOTO
kucnopona ¢ nasjaerauem 30 6ap (3 MIla) u yucroroii 99,5 m01.%. ITorok 83 momauwn
BO3/1yxa aqnabaTHYeCKH CXKUMAETCS B OCEBOM KoMIIpeccope 69 U COeAMHEHHOM C HUM
OycTepHOM BO3AYIIHOM KoMmIiipeccope 70, KOTOpbIe MPUBOASATCS B IeHCTBHE OOMHUM
snexTpoaBuraresnem 71. Becb NOTOK mOaBaeMOro BO3yxa C:KUMAETCs B
kommpeccope 69 no nasnenus 5,7 6ap (0,57 MIla). Berxonsimuii Bo3nyx 78 ¢
temnepaTypoit 226°C ucnonb3yercs AJis HarpeBa MoCTynawiero noa nasjaeauem 300
6ap (30 MIla) CO; notoka 74 ot temneparypsl S0°C no Temnepatypsl 220°C B
TeriooOMeHHHKe 73, BbAarIneM BeIxogHoH nmotok 75. [locnenHuii paznensercs Ha
7Ba MOTOKA 76 U 77, KOTOpPbIE BBOASITCS B IPOMEXKYTOUYHBIX TOYKAX B
TermooOMeHHUKH 60 1 58, COOTBETCTBEHHO, 00ecrnednBasi JOMOJHUTEIbHBINA MOBOJ
TeIJla CaMOro HU3KOro TeMIEepaTypHOro ypoBHs B npouecc Harpesa CO, notokos 38
u 36 BrIcOKOro naBieHus. OCHOBHOM MOTOK 80 mogadu BO3AyXa U BO3AYIIHBIA MOTOK
81 ¢ maByieHueM, MOBBILIEHHBIM 10 65 Oap (6,5 MIla), oxnaguBIIUCh 0 TEMIIEPATYPHI,
ONMU3KOH K OKpY’KaIOIIEH, MOCTYynarT B OJIok 82 pa3aeneHus BO3ayXa.

JleficTByIOImas 1Mo MUKJIy AJiama CUCTeMa COAEepKUT TypOuny 17 ¢
COOTBETCTBYIOIIENH KamMepoil 13 cropanus, COEAUHEHHYIO C 3JIEKTPOreHepaTopom 16,
BbIPA0ATHIBAIO UM BBIXOAHYIO MOIIHOCTH 15. TToTok 11 mpupoaHOTO TOMIMBHOTO ras3a
cxxumaetcs a0 aasiaenus 320 6ap (32 MIla) B aByxcTyneH4aTom kommpeccope 12 ¢
npuBOAOM OT ssekTpoasurarens 10. IIpupoaHelil ra3 npeaBapUTENbHO HATPEBAETCS B
termoobMenHuke 68. TypOuHa HEMOCPENCTBEHHO COEUHEHA C TJIaBHBIM
koMmmpeccopom 18 peunpkynsanuonuoro CO,, UMEIOIIUM IBE CTYIEHU C
MPOMEXKYTOUYHBIM XOJOAUABHUKOM 19. BxoaHoe naBienue B iuHuu 21 cocrasaser 29

6ap (2,9 MIla), u BeIXOOHOE NaBJeHUE B IMHUU 22 cocTaBuseT 67 Oap (6,7 MIla).
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BrixonHol noTok 22 OXJIaXAAaeTCsl MOYTH 10 TEMIIEPATypPbl OKPY KA IIENH CPEeabl B
tenaoooMennuke 40, BeigaroineM BxoaHol moTok 39 CO, Hacoca ¢ MIOTHOCTHIO
npubnusurensHo 0,8 kr/n. BeixogHoW MOTOK Hacoca co3naeT (KpoMe riiaBHOTO
peunpkyasinnoHHoro CO, notoka 37) nonoJHUTENbHbIE TOTOKU 36, 38 u 74,
UCIOJIb3yEMBble JIJI1 UHTErPAaLlU B CHCTeMY ra3oBoil TypOunsl Tuna 7FB. ToBapHbIi
CO,, BeipabOTaHHBIN MPU CKUTAHUU NMOTOKA 14 MPUPOIHOTO ra3a, OTBOAUTCS MO
nasyieHuem 305 Oap (30,5 MIla) B Bune nmoroka 84 ajs HanpaBJeHUsS B
TPpyOONPOBOAHYIO MarucTpaib. biok 61 riaBHOro pekynepaTuBHOTO TETIOO0OMEHHHUKA
UKJIa AJijlaMa OXJIaKJIaeT BhIXJIOMHON MOTOK 24 TypOuHbI ¢ Temmnepatypoi 725°C no
notoka 41 ¢ temneparypoii 60°C, koropsiii BOUpaeT B cebs1 nodaBisieMblii MOTOK 33
CHUCTEMbI HHTETrpauu ra3osoit Typobunsl 7FB (motok 33 npencrasnseTr coboit
KoMOMHanMi nmotoka 31 u3 remnoodMenHuka 60 u motoka 32 U3 TenaooOMeHHKKa 60,
a Takke nmoroka 67 u3 rennoodmMeHHnKa 68). O0benMHEHHBIH MOTOK 42 OXJIaKIaeTCs
10 TeMIlepaTypbl, OJIM3KOHN K OKpysKaroIlel, B XoJoauibHuke 43, obpasysi motok 44,
MOCTYyNAaOUWUN B cenapaTop 45, rae OT Hero OTAENAEeTCsl KOHAEHCUPOBAHHAS )KUKAs
BOJIa, BRIXOAsINAsi B Buae MoToka 46. Beixoguoii razossiii CO, moTok 47 moxn
nasyieHuem 29 6ap (2,9 MIla) pasnensieTcst Ha BXOAHOH nMoTok 21 riaaBHOTO
peuupkynsiuuonHoro CO, koMmmnpeccopa U MoTok 48, CMEIMNBAIOIUICSA C TOTOKOM 49
YUCTOTO KUCIOpOAa, 00pa3yst moTok S0 OKUCIUTENS ¢ MOJIAPHBIM conepxkanueM O)
25%. DTOT mocienHul MOTOK CkuMaeTcs: 1o nasienus 305 Gap (30,5 MIla) B
MHOT'OCTYIIEHYaTOM KoMmIpeccope 54 (C mMpOMeKyTOUYHBIM XOJOIUIBHUKOM S54a),
MPUBOJAMMOM B IEHCTBUE dJIeKTpoABUraresneMm 5S2. Beixognol nmotok S1 u
peuunpkynsinuonubiii CO, motok 37 HarpeBaroTCs B TemoodOMeHHuke 61 10
temnepatypsl 715 °C oT BbIXJIOMHOTO MOTOKA 24 TypOuHbI, 00pa3ys noTok 20,
MOCTynarouui B kamepy 13 cropanus, U NOTOK 23, MOCTYNAKIIUI B BBIXOJHOW MOTOK
KaMepbl CrOPaHUs, CHIKAsl BXOAHYIO TeMIlepaTypy TypOuHbl 17 mpubau3uTenbHO 10
1150°C.

UnnrocTpaTUBHASI HHTETPUPOBAHHASA CUCTEMA BKJIIOYAET ra30BYI0 TYpOHHY
CrenNaJbHOW MOJAENH, YTO MPUBOAUT K 3P(PEKTHBHOMY HCIOIb30BAHUIO TEILIA,
3aKJIFOYEHHOTO B BBIXJIONAX ra3oBoil TypOuHBL. MOTryT HCTIONB30BATHCS OONBIINE U
MEHbIINE ra30Bble TYPOUHBI. 3HAUEHHS [TapaMeTPOB, OTHOCAINHNECS K MPUBEIEHHON

WUTFOCTPATUBHON Moaenu TypOuHBbl, npuBeaeHsl B Tabnune 2.
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Tabnuma 2
Ilapamertp HHurerpupoBaHHas cucTeMa
OOmas BeIXOAHAS MOIIHOCTD 594,1 MBT
OOmas nmojmayva Terja OT NPUPOAHOrO rasa 1040 MBT
PesynpTUpyrOmui Kna 57,131%
Ionaua O, (99,5 mon.% npu 30 6ap (3 MITa)) |3546 M1/nenn
Brixon CO; (¢ uucroroit 97 Mon.% npu 150 6ap)|2556 Mt1/nensb

IIpuBeneHHast B Ka4eCTBE MPUMEPA CUCTEMA MOXKET UCIOJAb30BATHCS IJIs
UHTETPAINU CYLECTBYOIINX ra30TypOMHHBIX OJOKOB C OTKPBITBIM IIUKJIOM U CKAThIM
BO3/IYXOM OKpYyJKaroIel cpensl B kauecTBe padouero tena. OHa aHAIOTUYHO
NPUMEHHMA K Ta30BBIM TypOUHAM C 3aMKHYTBIM ITUKJIOM, B KOTOPBIX HCIOJb3YIOTCS
KHCJIOPOJHO-TOTUIMBHBIE KAMEPBI CTOPAHUsS], U B KOTOPBIX OXJIAXIAEHHbIE TYpOHMHHBIE

BBIXJIOTIBI HCIIOJB3YIOTCS ISt BBOAA B KOMIIPECCOP ra30BOM TYpOHMHBI MOCIE yaalCHUS

BeipaboranHoro COj, BOABI, MHEPTHBIX Ta30B U U30BITOYHOTO KUciopona. s
ra3oBbIX TYpPOMH TaKOro THUIA BO3MOJHO MPAKTHYECKH nosHoe ynanenue CO; u3

cuctembl. 1151 OOBIYHBIX Ta30BbIX TYPOHH C OTKPBITHIM LHKJIOM ToJIbKO CO9,
NOJIYYEHHBIN B LIUKJIE AJllaMa, MOKET ObITh yAalieH AJIsl OTBOJA.

CnenuanucT B JaHHOW 00JIACTH TEXHUKHU MOJKET MPEACTaBUTh ce0€ MHOKECTBO
Moau(pUKAUN U APYTUX BApUAHTOB BHINIOJHEHHUS PACKPBITONH B JTAHHOM OINHUCAHUU
CYIIHOCTH M300peTeHus, KOTOpbIe OYAYT CBA3AHBI C TOH CYIIHOCTBIO H300pEeTeHNUs,
HO OyAyT UMETh NPEUMYIIEeCTBO, OCHOBAHHOE HA 3HAHWUHU, IPEACTABICHHOM B
NPUBEAECHHOM BbILIE€ ONMMUCAHUU U CONPOBOXAAOMIUX YepTexax. [IoaToMy HYKHO
NMOHUMATh, YTO HACTOsIIee N300 pETeHNEe He JOJIKHO OTPAHUYUBATHCS KOHKPETHBIMU
ONMCAHHBIMU BapUAHTAMH BBITIOJHEHUS, 1 MOAU(PUKALMK U JPyTHe BAPUAHTHI
BBITTOJTHEHUS TMPETHA3HAYCHBI IS BKIIOUEHUSI B 00beM mpuiaraeMoii popmyJibl
nzo0pereHusi. XOTs B JAHHOM ONHMCAHUU NMPUMEHEHbI crieupuIecKue TEPMHUHbI, OHU
UCIIONB3YIOTCS TOJBKO B 000OOIEHHOM M ONIMCATEIbHOM CMBICIIE H HE TIPEIHA3HAUECHBI

IJIs1 OrpaHUUYeHUsI 00beMa H300peTeHus.
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OOPMVYIJIA U30BPETEHM A

1. Cnocob reHepany MOLUHOCTH, BKJIFOYAOMHIL:

OCYLIECTBJICHHE NMEPBOr0 LUKJIA FeHepalul MOLIHOCTH, B KOTOpoM pabounit CO,
MOTOK MOJIBEPTraeTcsi MHOTOKPATHOMY PAaCHIMPEHUIO JJIsI FTeHepaLlyd MOIIHOCTH,
OXJIAKJICHUIO, CXKATHIO, HATPEBY M BOBJICYEHUIO B NIPOIECC TOPEHUS;, U

OCYIIECTBJIEHUE BTOPOTO LMKJIA FT€HEPALIMH MOIIHOCTH, B KOTOPOM IO MEHbIIEH
Mepe 4acThb cxkaTtoro pabodero CO, mMOTOKA U3 MEPBOro LUKJIA FreHEePaIii MOIHOCTHU
Harpe€BacTCsd OT UCTOYHHUKA TEIJIa, HE3ABUCUMOTO OT MEPBOT0 NUKJIA TCHEpPALIUHA
MOIMHOCTH, paCIUPACTCA OJid T€HEPAlUUd MOUTHOCTH, U BOCCOCAUHAECTCA C pa60qI/IM

CO;, MOTOKOM B MEPBOM IIUKJIE T€HEPALIUHU MOIIHOCTH.

2. Cnocob mo m. 1, B KOTOPOM IPHU OCYINECTBJIEHUH NEPBOTO LHUKJIA T€HEePALNU

MOIITHOCTH

pacuIpeHue i reHepalui MOLTHOCTH BKJIOUaeT pacmuperue padbouero CO;
NOTOKA B MEPBOH TypOMHE ¢ BHIPAOOTKON MEPBOH 4aCTH MOIIHOCTH;

OoXJIaXKAeHHEe BKJIOYaeT oTOop Teria ot pabouero CO, moToka B
peKynepaTUBHOM TEINIOOOMEHHUKE;

ckaThe BKIOUaeT cxxkarue pabouero CO; moToka Mo MeHblIe Mepe OTHUM
KOMIIPECCOPOM,;

HarpeB BkJOUaeT HarpeB pabodyero CO, moToka ¢ UCMOJb30BAHUEM
OTOOpPaHHOTO TEIJIa B PEKYNEePaTUBHOM TEILIOOOMEHHUKE;, U

NpoLeCC TOPEHHs BKIIOYaeT neperpes cxaroro padoyero CO, motoka B kamepe

CrOpaHusl.

3. Cnoco6 nmo n. 1 unu 2, B KOTOPOM HarpeB B MEPBOM LIHKJIE T€HEPALTNT
MOIHOCTH BKJIIOUAET MOJNy4deHHe Temnia, coodbmennoro pabouemy CO, notoky Bo

BTOPOM HUKJIC TCHEpPAIWUHU MOIIHOCTH.

4. Cnocob mo n. 1 wm 2, B KOTOPOM MCTOYHHUK TEIJIa BO BTOPOM IIUKJIE
reHepalny MOIIHOCTH MPEACTAaBIAET COOON OMUH MU HECKOJIBKO KOMIIOHEHTOB U3

rpynisbl, BKJ'I}O"IaEOH_[eﬁ UCTOYHHK, I/ICHOJ'II:;SYI-OH_II/Iﬁ TCIJIO TOPEHUSA, UCTOYHUK TEILJIA,
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paboTarmuil Ha COTHEYHON SHEPTHUH, SIAEPHBIH HCTOYHUK TEIIA, Fe0TePMaIbHbBIN

HNCTOYHHUK TCIJIA 1 UCTOYHHK C6pOCOBOFO NPOMBIIJCHHOTO TCILJIA.

5. Cnoco6 mo n. 1 uiu 2, B KOTOPOM pacIINpPEeHHbIH pabo4yuii MOTOK U3 BTOPOTO
LMKJIa TeHepaLuyu MOLTHOCTH HCIIOIB3YIOT AN fobaBiaeHus Temnna padouemy CO,

IMOTOKY B ME€PBOM LUKJIC TEHEpPpAIUNU MOLMHOCTH MMOCJE CKATUA U I€EPEA IMPOLUECCOM

ropeHusl.

6. Crioco6 no . 1 unu 2, B koropom padbouuii CO, MOTOK U3 BTOPOro LIHKJIA

reHepanuy MOLUIHOCTH Nocje BoccoennHeHus ¢ pabounm CO, NOTOKOM B IEPBOM

LHUKJIC TEHEpPpALUU MOIMHOCTU NPEACTABIACT coboii OJHUH HUJIHN HECKOJIBKO KOMIIOHEHTOB
U3 FPyNIbI, BKJIKYAKMEH:

BXOI[HOI\/'I IMOTOK MOCJEC OXJIAXKACHUSA U MECPEA CKATUEM B NIEPBOM HUKIIC
reLepangui MOIIHOCTH,

BXOI[HOﬁ IMOTOK MOCJIC CXKAaTUA U IEPEN HArpeBOM,

BXOI[HOﬁ IMOTOK B MpOUECCEC HArpc€Ba B MEPBOM LHUKIIC TCHEPALUU MOIMHOCTH.

7. Crioco® noBeimeHust 3PHEeKTUBHOCTH UKJIA T€HEePAaILUH MOLIHOCTH,
BKJIFOYAOLIUN:

OCYLIECTBJICHUE LIMKJIA T€HEPALMd MOLUIHOCTHU TaK, YTO CXKAThIN
peuupkynsunonHbiii CO; nmponyckaercs: uepes kaMepy CropaHusi, B KOTOpOi
yriaepoacoiepIKallee TOMINBO CKUTAETCs B MPUCYTCTBUU OKUCIUTENS C MOJyUYeHUEM
BBIXOJJTHOTO MOTOKA, coAepikaiiero peuupkyasiauuoHHblil CO;; BBIXOAHON MOTOK
pacurupsieTcst B TypOMHe IJIsl TeHepalui MOLIHOCTH U C ()OPMHUPOBAHUEM BBIXJIOITHOTO
noToKa TypOuHBI, coneprkamero peuupkyasnuoHHbId CO;; BEIXJIONHONW MOTOK
TypOUHBI OXJTAXAAETCSA B PEKYNEPATHBHOM TEILNIOOOMEHHHUKE; OXJIaKICHHbIN
BBIXJIOITHOHM MOTOK TYPOUHBI MPOIyCKaETCs Yepe3 Cenaparop st OTASTECHUs
peuupkynsinuonHoro CO;; peaupkynsunonHbii COy CXKUMAETCS, U CHKAThIN
peunpkyasiunoHHbli CO; HarpeBaeTcs NpU NPONYyCKaHUU Yepe3 peKylnepaTuBHbIN
TETIOOOMEHHHK OT BBIXJIOMTHOTO MOTOKA TYPOUHBI, U

nobaBieHNE OMOJHUTEIBHOTO HarpeBa cxxaToMy, penupkynsunonHomy CO;

BBIIIEC YPOBHA HArpepa, JOCTUXKHUMOT'O OT BBIXJIOITHOT'O IMOTOKA Typ6I/IHbI, Ipu 5TOM
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JOTIOJIHUTEJIbHBIA HAarpeB 00eCeYnBaeTCs 3a CYET OTBOA YaCTH CKATOrO
peuupkynsiuuonHoro CO,, HarpeBa OTBEJEHHON YaCTHU CKATOrO PEUUPKYIALUOHHOTO
CO; oT ucTOYHHUKA TeMJa, HE3aBUCUMOTO OT LIMKJIa F'eHepaluy MOLIHOCTH, U
nepesayvy Terja OT OTBEJEHHOI'0 U HarpeToro cxxaroro peuupkynasnuonHoro CO;

OCTaJIbHOM 4acTu cxkaToro peuupkyiasiunoHHoro CO; B IjUkJe reHepaluu MOUIHOCTH.

8. Cnoco® mo m. 7, BKIOYAK MK MPONyCKaHHE OTBEEHHOTO U HArPETOTO
cxaroro peunpkyiasinnoHHoro CO; depes pekynepaTUBHbINA TEIUIOOOMEHHUK, TaK

9TOOBI B HEM MEPEeNaTh TEILIO CxKaToMy perupkyisiauorHomy CO;.

9. Coco6 no n. 7, BKJIKOYAKUIUH MPOMyCKaHWE OTBEICHHOI'O U HarpEeTOro
cxaroro peunpkyiasinnorHoro CO; depes BTOpoH TeNI00OMEHHHK ISl HarpeBa
peunpkysinunoHHOro 6okosoro CO, moToKa, KOTOPBINA 3aTeM OOBETUHSIETCS C
OCTaJIbHOM 4acThIO CKaTOro penupkyisinuoHHoro CO; B pexkynepaTUBHOM

TEm1I000MEHHUKE,

10. Coco® no n. 7, BKJIIOYAK NI pacliupeHne OTBEJEHHOTO U HarpeToro
cxaroro peuupkynsinuonHoro CO;, moToka BO BTOPOIl TypOuHe AJs reHepanuu

MOIIHOCTH.

11. Cuctema reHepaliuu MOLIHOCTH, COAEpIKaIIas:

KOMIIPECCOP, BBIMOJHEHHBIN ¢ BO3MOXKHOCTBIO cxkatusg CO; mMoTOKa 10 aBJIEHUs
o MeHblel Mepe npubnusurensuo 100 6ap (10 MIla);

KaMepy CrOpaHHusi HUKE M0 MOTOKY OT KOMIIPeCccopa;

NEePBYI0 TYPOUHY HHUXKE IO MOTOKY OT KaMepPhl CTOPAaHUs M BBILIE 11O MOTOKY OT
KOMIIpeccopa,

NepPBbIA TEMIIOOOMEHHUK, YCTAHOBICHHBIH TaK, YTOObI IPUHUMATh MOTOK OT
KOMIIPECCOpa M MPUHUMATh OTAEIbHBIA MOTOK OT TYPOMHBI U BBIMOJHEHHBIN C
BO3MOJKHOCTBIO NNE€PEAAYH TEIlJIa MEXKAY 3TUMHU MOTOKAMMHU,

BTOPYIO TYpOMHY HUJKE IO IOTOKY OT KOMIIpEccopa; u

BTOPOH TeNJI0OOMEHHHK, YCTAHOBJIEHHBINH TaK, YTOOBI IPUHUMATh ITOTOK OT

KOMIIpECCOpAa U NIPUHUMATD OTI[eJIbeIfI IIOTOK OT UCTOYHHUKA TCILJIA.
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12. Cuctema no n. 11, B KOTOpOH UCTOYHUK TeIJIa AJi OTAEIbHOIO MOTOKA,
NPUHUMAEMOTrO BTOPBIM TEIJIOOOMEHHUKOM, MPEACTaBIsieT cOO0M OAMH UITH
HECKOJIbKO KOMIIOHEHTOB U3 I'PYMIbI, BKIOYAKOLIEH NCTOYHUK, UCIOJIb3YIO LU TEJIO0
rOpeHHUsl, ICTOYHUK TeIJa, paboTaromuii Ha COJHEYHON SHEePTUH, SIACPHBIH HCTOUHUK
TeIJ1a, FTeOTePMaJIbHbIH HCTOYHHK TEIJIa U HICTOYHUK COPOCOBOTO NMPOMBIIIJIEHHOTO

TeIJja.
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