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CUCTEMA I'EHEPMPOBAHHKWA MOIIIHOCTH U CITIOCObB EE
ABTOMATHYECKOI'O YIIPABJIEHUA

O0sacTh TEXHUKHU

Hacrosiiee nzobpereHre OTHOCUTCS K CUCTEMaM U criocod0am st
ABTOMATUYECKOTO YIIpaBJICHUA YCTAHOBKAMU '’CHEPUPOBAHHUA MOITHOCTHU (Bblpa6OTKI/I
SHEPTHH), B YACTHOCTH, KOTOPbIE MOTYT ObITh OOBEIMHEHBI C TAKUMH YCTAHOBKAMH.

YpoBeHb TEXHUKU

CymecTByeT ocTpast HEOOXOAUMOCTD B pa3padOTKe 3HEPreTUIECKUX CHUCTEM,
KOTOPbIE MOTYT YAOBIETBOPSATH PACTYIIHE MOTPEOUTENBCKUE 3aTPOCHl. XOTS
MHOECTBO palOT MOCBSIIEHO CUCTEMAM, B KOTOPBIX HE UCIOJIB3YETCSl CXKUTAHUE
OpraHUYECKUX TOIUIMB, CTOUMOCTHBIE (PAKTOPBI U JOCTYITHOCTh OPTaHUYECKHUX
TOILIUB, B OCOOEHHOCTH yTIJiel U MPUPOJHOTO ra3a (a TakXKe OTBaJbHBIX
yIJI€BOJOPOAOB, HAPUMEDP, OCTATOUYHBIX HEPTENPOAYKTOB), OOYCIOBINBAIOT
NOCTOSIHHYIO MOTPEOHOCTh B CHCTEMAX, CKOH(PUTYPUPOBAHHBIX TAKUM 00pa3oM, 4TOObI
CKUTaTh TaKUe TOIJINBA, B YACTHOCTH C BHICOKON 3()PEKTUBHOCTHIO U MOJHBIM
yJ1aBIMBaHUEM yriepona. [[nsa ynosiaeTBopeHus 3TUX TpeOOBaHUN COXpaHsIeTCs
IIOCTOSIHHOE CTPEMJICHHE K pa3paboTKe CUCTEM PeryJIHpOBaHUs, CIOCOOHBIX
o0ecrnednTh NPEeLU3NOHHOE YIIPABIEHHE SHEPTETUYECKIMHU CUCTEMaMH.

PackppiTue n300peTeHus

B HacTosiem u300peTeHnu npeagaraeTcsi CucTeMa reHepUupPOBaHUS MOLHOCTH
CO BCTPOCHHOW CUCTEMOU pPeryJupOBaHUs, BHIIIOJHEHHON C BO3MOXHOCTBIO
aBTOMATUUYECKOTO YIPABJCHUS MO MEHBbIIEH Mepe OJHUM KOMIOHEHTOM CUCTEMBI
F€HEPUPOBAHUS MOIIHOCTH, COAEPIKALIA:

HarpeBaTellb,

reHepaTop MOIIHOCTH, U

M0 MEHbIIEN Mepe OJUH KOHTPOJIED,

pUYeM MO MEHbIeH Mepe ONUH KOHTPOJUIEP CKOH(PUTYPHUPOBAH C
BO3MOXHOCTBIO NMPUEMa BXOJHOIO CUTHAJa HUXKE MO MOTOKY OT HarpeBaTes u
BBIJJa4YM BBIXOJHOI'O CUTHaJIa, 00eCMeYnBaIOIEro KOPpPEeKTHPOBAHNE TOTOKA TOIJINBA K

HarpeBaTejito U, TEM CaMbIM, PETYJHUPOBAHHUE BblAA4YU TCILJId HATPEBATECIEM, U
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10 MEHbIIEH Mepe OAUH KOHTPOJIIEp CKOHQUTYPUPOBAH C BO3MOXKHOCTBIO
npuema TOro XK€ UJjanu Apyroro BXOAHOro CUrHaja HUXKE IO MOTOKY OT HArpeBaTejsi U
BbIIaYN BBIXOJHOTO CUTHAJIA JJIsl PEryJIMPOBAHUSA pacxoia NOToka paboueil Tekyden
cpenbl (nanee Takke Ha3biBaeMOH "pabouum TeaoM") K HarpeBaTelio.

B yacTHBIX BapuaHTax BBINOJHEHUS IO MEHbIIEH Mepe OAUH KOHTPOJLIED
BKJIFOYAET KOHTPOJLJIEp MOIIHOCTH, CKOH(QUTYPHUPOBAHHBIN C BO3MOKHOCTBIO IIpUEeMa
BXOOJHOI'O CHMT'HaJia, OTHOCALIECrocsa K MOIIHOCTH, Bpra6aTbIBaeMOﬁ FrCHEPATOPOM
MOIIMHOCTH, U BblAa4YH BBIXOJHOI'O CUI'Haja, o6ecnqu/IBa}0mero KOPPEKTUPOBAHUE
IMMOTOKAa TOIJIMBA K HArp€BaTEJIO U, TEM CaMbIM, PECTYJIUPOBAHUE BblJa4H TCILJIa
HarpeBaTeneM. KOHTpoJiep MOIIHOCTH MPEANOYTUTEIBHO CKOHQUTYPHPOBAH HA
BBIMTOJTHEHNE OJHOTO UJIM 000UX M3 CIENYIOIUX TpeOOBaHUN:

o6ecnequI/Ie BblJa4YU BbBIXOAHOI'O CUI'HAJla HA HArp€BaTEJIb AJIs MOBBIIICHUA UJITH
CHUJKEHUS BbIpAOOTKU TEIIa HarpeBaTeseM;

o6ecnequI/Ie Imogavu BBIXOAHOI'O CUI'HAJIa Ha TOIJIMBHBLIN KJIaMnaH 1A
nponyCckKaHus 60J'H)I.II€FO HUJIN MEHBLICTO KOJINMYECCTBA TOIJIMBA B HAI'PEBATEJIb.

IIo meHbLIEH Mepe OJMH KOHTPOJLJIEP BKJKOUYAET KOHTPOJUJIEP HAcOCa,
CKOH(UTYPUPOBAHHBINA C BO3MOKHOCTBIO ITPHUEMa BXOJHOTO CUTHAJIA, OTHOCSIIIETOCs K
TEMIIEPATYPEC BBIXJIOITHOT'O MMOTOKA HUKE MO MMOTOKY OT HArpEeBaATECJIA, U o6ecnequI/I${
NOa4H BBIXOJHOTO CUTHAJA Ha HAcOC AJIsl peryjJupoBaHus pacxojaa MoToka padbouei
TeKyuel cpebl K HarpeBaTeo.

IIo MeHbLIEH Mepe OMH KOHTPOJIEP BKJIOYAET KOHTPOJIJIEP OTHOLIECHUS
TOIJIUBO/OKUCIUTENb, CKOHPUTYPHUPOBAHHBIN C BO3MOXKHOCTHIO TpUEMa OAHOTO UJIU
000MX M3 BXOAHOT'O CUTHAJA, OTHOCSIIEroCs K pacXony TOIUIMBA B HATPEBATENb, U
BXOJHOIO CUTHaJIa, OTHOCALIETOCs K PACXOAy OKUCIUTENA B HArpEeBaTeNb, U HA
BBIMTOJTHEHHE OJJTHOTO MJIM O00UX U3 CIEAYIOIUX TPEOOBAHUM:

o6ecnequI/Ie Imoagavu BBIXOAHOI'O CUI'HAaJIa Ha TOIJIMBHBLIN KIIallaH JJIA
nponyCcKaHus 60JII:>I.H€FO HUJINW MEHBIIECTO KOJIMYECCTBA TOIJIMBA B HATIPEBATEJIb,

obecneyeHne MOJaYHM BBIXOAHOTO CUTHAJIA HA KJIAMaH OKUCIHUTENS IS
nponyCcKaHus 60.]'[]:;]_[161"0 HUJIN MEHBLICTO KOJIMYECCTBA OKUCIIUTECJIS B HATPEBATECIIb.

ITo meHbLIEH Mepe OMH KOHTPOJUJIEP BKJIKOUYAET KOHTPOJJIEP Hacoca
OKHCJIHUTENS, CKOHQUTYPUPOBAHHBIA C BO3MOXKHOCTBIO IPUEMA BXOJHOTO CUTHAJA,
OTHOCSIIIETOCS K OAHOMY MJIM OOOMM U3 MAacCOBOTO pPacxoja TOIJIMBA U MacCCOBOTO

pacxoga OKUCIHUTEIA, MOAaABA€MbIX K HArPpEBATEIO, U BBIYUCJICHHUSA COOTHOIICHUA



10

15

20

25

30

-3 -

MaCCOBBIX PACXOJ0B TOIJIMBA U OKUCIUTENSA, U KOHTPOJIJIEp HACOCA OKUCIUTENS
CKOH(UTYPUPOBAH C BO3MOXKHOCTbIO 0O€CIEeUeHHs O1a4ul BBIXOAHOI'O CUTHAJIA Ha
HACOC OKUCIHTENS sl U3MEHEHUs] MOIHOCTH HAacoca Tak, 4YTOOBI BO3/1€HICTBOBATH Ha
COOTHOIIEHHE MACCOBBIX PACXOAOB TOMJINBA U OKUCJIUTENS], TOJaBAEMbIX K
HarpeBaTelo.

ITo MeHbIIEl Mepe OAMH KOHTPOJIEP BKJIOUYAET KOHTPOJIJIEP JaBIEHUS
OKHCJIUTENSI, CKOHQUTYPUPOBAHHBIA C BO3MOXKHOCTBIO IIPUEMa BXOJHOTO CHTHAJA,
OTHOCSILIErocs K aBJIEHUIO MOTOKA OKUCIUTENS BbILIE MO MOTOKY OT KOMIIpeccopa
OKHCJIUTENS, M 00eCTeYeH s BBIXOAHOIO CUTHANA, TAK YTOOBI BBI3BIBATH OOJNbIIEE HIIH
MeHblee nqobaBieHne pabodell TeKydel cpeabl K MOTOKY OKHCIUTEN S BBILIE 110
MOTOKY OT KOMIIpeccopa OKHCIUTE.

Pabouas Texyuas cpena mpeacrasisieT codoil moTok B oCHOBHOM yuctoro CO;.

Harpesartens npencrasisier coO0Oi kaMepy CropaHwus.

B npyrom yacTHOM BapHaHTE BBIMOJIHEHHS HarpeBaTelb NPEaCTaBiIsieT cOO0MH
HarpesaTelb C UCIOJb30BAHUEM COJIHEUHOM SHEPIHUU.

HarpeBaTenb BBIIOJHEH C BO3MOXXHOCTBIO MOJYYEHHS TEIJIa OT NOTOKA TeKy4e
cpensl ¢ Temneparypoi Boiue 400 °C.

B Hacrosimmem n3o0peTeHnn Takxke mpeajaraeTcs crnocod aBTOMaTUUECKOro
yIpaBJE€HUs] CUCTEMON MeHepUpPOBaHUs MOLUIHOCTHU, BKJIOYAIO LU

C)KHTaHHe B HArpeBaTelsie TOILINBA C OKUCIUTENEM B NPUCYTCTBUH pabouei
TeKy4el cpeAbl U BbIIIYCK U3 HArpeBaTesl BBIXJOMHOTO MOTOKA,

reHepHupOBaHUE MOIIHOCTH, UCIIOJb3Ysl BBIXJOMHON MOTOK,

HCIIOJIb30BaHUE 10 MEHbIIEH Mepe OHOr0 KOHTPOJIIepa IJisl IpuemMa 1o
MeHblIell Mepe OJJHOI0 BXOJAHOI'O CUTHaJIa HUXe 10 NMOTOKY OT HarpeBaTessl U Bhliadyu
BBIXOJTHOTO CHUTHaJIa, 00€CMeUnBAOIIEro KOPPEKTHPOBAHUE MTOTOKA OJHOTO UM 000UX
U3 TOIJIMBA UJIU OKUCIUTENS K HArpeBaTeNl0 U, TeM CaMbIM, PeryjJupoBaHue
KOJIMYECTBA TeMJja B BBIXJIOIHOM IOTOKE, U

HCIIOJIb30BaHUE 110 MEHbIIE Mepe OJJHOr0 KOHTpoJIiepa Jisl IpUeMa TOro Ke
UJIW APYTrOro BXOJHOTO CUTHAja HUJKE MO MOTOKY OT HarpeBaTess U BblAAuU
BBIXOJTHOTO CHUTHAaJIA ISl PETyJIMPOBAHUS pacxoa MOTOKa pabodell Tekydel cpeanl K
HarpeBaTelo.

B vacTHBIX BapuaHTax OCYILECTBJIEHUs MO MEHbIIEH MEpPE OJUH KOHTPOJJIED

BKJIFOYAET KOHTPOJIJIEP MOLIHOCTH, KOTOPBIM MPUHUMAET BXOJHON CUTHAJI,
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OTHOCSIITUICS K MOIHOCTHU, BhIpabaThiBAeMON T€HePaTOPOM MOIIHOCTH, U BBIAAET
BBIXOJIHOM CUTHaJ AJIs1 KOPPEKTUPOBKU pacxoja TOMJIMBA K HarpPeBaTENlO U, TEM
CaMbIM, PEryJIHPOBAHUS KOJUYECTBA TEIJIa B BBIXJIOMHOM IOTOKE.

KoHTposuiep MOIHOCTH CKOH(GUTIYPUPOBAH HA BBIMOJIHEHNE OAHOTO MJIM 000UX
U3 CJENYIOMUX TPeOOBAHMIN:

BblJlaya BBIXOJAHOTO CUTHAJa HA HArPEBAaTeJb JJIsl MOBBIMIEHUS UJIN CHUXKEHUS
BBIPAOOTKH TeIIa HarpeBaTeyeM;

nojava BBIXOJHOTO CHTHAIA HAa TOTJIMBHBIN KJamaH AJs MPOMyCKaHus OO0JbIIeTro
UM MEHbIIEro KOJUYeCcTBa TOIJINBA B HarpeBaTelb.

ITo mMeHbp1Iell Mepe OMH KOHTPOJLJIEP BKJIIOYAET KOHTPOJLJIEP HACcOCA, KOTOPHIi
MPUHUMAET BXOJHOW CUTHAJ, OTHOCSIIUNCS K TEMIIEPaTyPe BBIXJIOMHOTO MOTOKA HUXKE
IO MOTOKY OT HarpeBaTels, U NMoAaeT BbIXOJHOI CUTHAJ HAa HAcOC JJIsl peryJIMpOBaHuUs
pacxona nmoroka paboueil Tekyuell cpeabl K HarpeBaTeNo.

IIo MeHBpIIEN Mepe ONUH KOHTPOJUIEP BKIHOYAET KOHTPOJUIEP OTHOLIEHUS
TOIJINBO/OKUCIUTENb, KOTOPBII MPUHUMAET OAWH UK 00a U3 BXOJHOTO CUTHAJA,
OTHOCSIIIErocs K pacXxoAy TOIUIMBAa B HarpeBaTesb, U BXOJHOIO CUTHAJA,
OTHOCSIETOCS K PACXOAy OKHMCJIUTEINs B HarpeBaTesb, U 00eCTeYnBaeT BbIIIOJTHEHHIE
OJHOTO WUJIK 00OUX U3 CIAENYIOUIUX TpeOOBaHU:

nojayva BBIXOJHOI'O CUTHAJa Ha TOIJIMBHBIN KJamaH [Jis IPOMyCKaHus OOJbIIEro
UJI MEHBILIEro KOJHUYEeCTBA TOMJINBA B HArpeBaTellb,

1oJ1aya BBIXOAHOTO CUTHAJIA HA KJIAMaH OKHCIIHUTENs AJIsl NPOIYyCKaHUs OOJbIIero
U MEHBIIEro KOJUYeCTBAa OKUCIUTENSl B HarpeBaTelb.

ITo MeHbLIEH Mepe OIMH KOHTPOJLJIEP BKJIOUYAET KOHTPOJIJIEP Hacoca
OKHUCJIUTEJNSI, KOTOPBbIH MPUHUMAET BXOJAHOW CUTHAJ, OTHOCSAIIUMICS K OAHOMY HJIU
000MM M3 MAacCCOBOTO Pacxoja TOMJINBA U MACCOBOTO Pacxoaa OKUCIUTENS,
M0JIaBa€MbIX K HarpeBaTeNl0, U BBIUYUCISET COOTHOLIEHHE MAaCCOBBIX PAaCXOJ0B
TOIJINBA M OKUCJIHUTENS, U KOHTPOJUIEP HACOCA OKUCIUTENSI 00ecIedynBaeT noaaqy
BBIXOJJHOTO CUTHAaJja Ha HACOC OKUCIUTENs JJIsl U3MEHEHUs] MOIHOCTH Hacoca, Tak
4TOOBI BO3/1€HICTBOBATh HA COOTHOLIEHHE MAaCCOBBIX PACXOJIOB TOIJIMBA U OKUCIUTES,
M0JaBA€MBbIX K HarpeBaTelio.

ITo MeHblIell Mepe OMH KOHTPOJLJIEP BKJIIOYAET KOHTPOJJIEp NaBJIEeHUs
OKUCJIUTENSA, KOTOPBIN MPUHUMAET BXOJHOU CUTHAJ, OTHOCSIIUNCSA K JaBJIECHUIO

NMOTOKA OKUCIIUTEJISA BBIIIEC MO MMOTOKY OT KOMIPECCOPA OKUCIIUTEIA, U obecmedyuBaeT
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BbI1aYy BBIXOJHOI'O CUTHAJA, BBI3BIBAIOINETO OOJbIllee UM MeHbIee noOaBIeHUE
paboueil Teky4uel cpeabl K MOTOKY OKHMCIUTENS BbILIE 110 ITOTOKY OT KOMIIpeccopa
OKHCJIUTEJI.

MoryT ObITh O0ecreueHbl CHCTEMbI U CIIOCOOBI PEryIUPOBAHUS, TPUTOIHBIE IS
yIpaBJIE€HUs] OAHUM UJIU HECKOJbKUMHU ITapaMeTpaMHu CUCTEMbI T€HEPUPOBAHUS
MOIIHOCTH. B yacTHOCTH, CUCTEMBI PEryJIMPOBAHUSA MOTYT 00€CTIEYUTh YIIPABICHHUE
OJHUM WUJIM HECKOJIbKUMHU MapaMeTpaMu U3 I'PYIMIIbl, BKIOYAIOIIEH 1aBlIeHHue,
TEMIIEpaTypy, PaCXOJ U COCTaB MOTOKA AJIS OAHOTO UJIU HECKOJbKUX MMOTOKOB B
CHUCTEME TeHEePUPOBAHUA MOITHOCTU. CHUCTEMBI PETyJIUPOBAHUS MOTYT 00€CTIeYUTh
ONTUMANBHYIO 3} (PEKTUBHOCTH CUCTEMBI T€HEPUPOBAHUS MOIIHOCTU. CHCTEMBI
peryJupoBaHHs MOTYT Tak)ke 0OECIeunTh YIIpaBIeHNEe TAKUMHU QYHKITUIMH CHUCTEMBI
reHepUpOBaHUs MOIIHOCTH, KaK 3allyCK CUCTEMbl, OCTAHOBKA CUCTEMbI, U3MEHEHUE
BXOJHOI'0 MOTOKA (OB) B CHCTEME, U3MEHEHHE BBIXOJHOrO MOTOKA (OB) B CUCTEME,
yIpaBJieHUE B UPE3BbIUANHBIX CUTYaLUsIX BO3HUKAIOIIUX B CUCTEME, U IPYTUMU
nogOOHBIMHU ACTIEKTAMH, KAaCAIOIIUMHUCS CHCTEMBbI T€HEPHUPOBAHNS MOIIHOCTH.

B Hacrosimem n300peTeHn HCTONB3YIOTCS CUCTEMBI PETYJIUPOBAHUS,
NPUTOJHBIE JJI UCTIONB30BAaHMS B YCTAHOBKAX reHepUpoBaHus MouHocTu. Hanpumep,
YCTaHOBKA F€HEPUPOBAHUS MOIHOCTH MOXET MPEACTABIATh COOOH yCTaHOBKY, B
KOTOpPOH B KaMepe CropaHus CXKUTraeTcs TOIUNIMBO (Hampumep, yrieBoAOpOIbl, B
JaCTHOCTHU yIJIEBOJOPOIHBIN raz) B aTMocepe B OCHOBHOM YHCTOTO KHCIOPOAA MOX
naBineHueM npubnusurenpuo 12 MIla unu Gonee npu nobaBaeHUH TUPKYISIIUOHHOTO

CO; moToka ¢ MoJiy4eHUeM B UTOT€ CMELIaHHOTO OTOKA MPOAYKTOB TOPEHUS U

nupkyasanuonHoro CO;. B HEKOTOPBIX BapUaHTaX BBHIMOJIHEHHUS MeHepalus MOLUIHOCTU
MOJKET OTJIUYAThCS OAHUM UJIM HECKOJbKUMHU CIEAYIOIUMU NPpU3HAKAMH, KOTOpbIe
MOTYT KOMOMHUPOBATHCS B JIFOOOM YHCIIE U MOPSIKE.

CMermaHHBIH TOTOK MOJKET MPOMYCKATHCS Yepe3 IHEPreTHUECKYI0 TYpOUHY ¢
BBIXOJHBIM JaBjieHueM npudnusurensHo 10 Gap.

TypOuHHBIE BBIXJIONBI MOTYT OXJAXXAATHCS B TEIJIOOOMEHHUKE-3KOHOMaii3epe,
npeaBapuTenbHO Harpesas HUpKyaanuoHHbiil CO) noToxk.

TypOuHHBIE BBIXJIONBI MOTYT JOIMOJHHUTEIBHO OXJIAXKIAATHCS A0 TEMIIEPATYPHI,
ONMM3KOHN K OKPY’KAIOIIEH, 1 CKOHAEHCHPOBABIIASACSI BOA MOXKET YIAJSThCS.

Jnst popmupoBanus uupkyiassnuoHHoro CO; nmoroka razoBsiii CO, MOTOK MOKET

CXKHUMATBCA OO AAaBJICHUS, PABHOI'O HUJIU OJMHM3KOro K BXOOHOMY OaBJICHUIO Typ6I/IHbI, C
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HCIIOJIb30BAHUEM ra30BOr0 KOMIIPECCOPAa, 32 KOTOPBIM CleAyeT NOBBIIIAIINN
IJIOTHOCTb HAcocC.

Yucteiit CO) NpoAyKT, MOJYYUBUIUIICS B KaMepe CrOPaHUsl, MOXKET YAAIAThCs
noj JoObIM NaBJI€HUEM B AHANA30HE OT BXOAHOTO O BBIXOJHOIO AaBJIEHUS TYPOUHBI.

JIis CHUOKEHUsSI TEMITePATyPHOI Pa3HUIBI MEXAY TYPOMHHBIMHU BBIXJIONAMH U
nupKyJIssquOHHBIM CO) MOTOKOM, BBIXOASILIUM U3 TEIJIOOOMEHHUKA-3KOHOMaN3epa,
npubauzuTenbHo 10 50°C uiu MeHee MOKeT BBOAUTBHCS TEIJIO OT BHEIIHETO
HMCTOYHHUKA, IPeIBapUTEIbHO Harpesarllee 4yacTb nupkyasuuonHoro CO, nmoToka 1o
temrepatypsl oT 200°C no 400°C.

Pacxox TONIMBHOTO ra3a MOXKET peryJaupoBaThes s o0ecniedenus: Tpedyemoi
BBIXOJTHON MOIIHOCTH TypOHWHBI.

BrixonHas temneparypa TypOuHbI MoxeT peryauposatbess CO, HacocoMm.

Brixonnoe nasnenue CO,; koMnpeccopa MOXHO peryJupoBaTh NyTeM
peunpkyssinuu motoka cxxaroro CO, obpaTHO Ha BXOJ KOMIIpeccopa.

Pacxon unctoro CO; npoaykTa, NOAy4YUBLIErOCs NPHU C)KUTAHUU TONJIUBHOTO
rasa U yaajlseMoro U3 CUCTEMbI, MOXKET MCIOJIb30BATHCS ISl PEeryInpoOBaHus
BxonHoro aasieHus CO, kommnpeccopa.

Paszauny mexay tremnepaTypoil TYpOMHHBIX BBIXJIONOB, MOCTYNAKOMUX B
TermI000MEHHUK-3KOHOMai3ep, U Temnepatypoi nupkymasinquonaoro CO, noroka,
BBIXOJISIIEr0 U3 TEMIOOOMEHHUKA-3KOHOMAaNH3epa, MOKHO PEeryJHpOBaTh Tak, YTOOBI
oHa He npesbimana S0°C, myTeM peryJiupoBaHus pacxoja B YaCTH LUPKYJISLHOHHOTO
CO, nmoToka, HarpeBaeMoi OT KCTOYHHKA TOOABOYHOTO Teria.

Pacxon yucTol KUAKON BOABI U MOJYUYUBLINXCS U3 TOMJINUBA 3arPA3HSIIOMINX
npumMeceil, BBIBOAUMBIX U3 CUCTEMbI, MOKHO PeryjJupoBaTh YPOBHEM B CemapaTrope
JKUAKOUN BOJIBIL.

Pacxonx xuciaopona MOXKHO peryJnpoBaTh TaK, YTOOBI MOAAEPKUBATH OTHOIIEHUE
pacxoaa KHCJIOpPOAa K pacXoAy TOIJIMBHOIO ra3a Ha YPOBHE, 00YCIOBINBAKOIIEM
3a7aHHBIA U30BITOK KHUCJIOPOAA BO BXOAHOM IOTOKE TYPOHMHBI, YTO FrapaHTHPYET
MOJIHO€ CrOpaHue TOMJIUBHOTO ra3a U OKUCJIEeHHE KOMIIOHEHTOB, BXOISLINUX B
TOIUIMBHBIN Ta3.

IToTok Kucjoponga noa AaBJICHUEM, COOTBETCTBYHOI UM JAaBJICHHUIO HAa BXOAC C02

KOMIIpEeCCopa, MOXKeT ObITh CMEIIaH ¢ HeKOTOPbIM KosndecTBOM CO;, OTBEEHHOTO CO
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Bxona CO; kommnpeccopa, A NOJy4eHHUsl IOTOKA OKUCIUTENS, COAepIKaIlero
npubau3uTenbHo ot 15 no mpubnauszurenbHo 40 MONISAPHBIX %0 KHUCIOPOAA, YTO MOXKET
NPUBECTU K CHIIKEHHMIO TEMIIEPATypPhl a1Ma0aTHYECKOTO MJIAMEHHU B KaMepe CrOpaHusl.

IToTOKOM OKHCIUTENS, HEOOXOMMMBIM AJIS TIOJy4eHUs TP eOyeMOro OTHOLIEHUS
OKHMCJIUTENSA K TOMJIMBHOMY ra3y, MOXHO YIPaBJIsATh 32 CY4€T CKOPOCTH HAacoca
OKMCJIUTEJIS.

BrixonHOe naBieHne KOMIIPECCopa OKHUCIUTENSI MOXKHO PEeTryJIUpOBaTh 32 CUET
PELUPKYJISILUU MOTOKA C)KATOr0 OKUCIUTEINS Ha BXOA KOMIIpeccopa.

BxonHoe naBieHHe KOMIpeccopa OKUCIUTENS MOXKHO PeryjIupoBaTh, U3MEHsIS
pacxon pasbasisromero CO;,, cMEIMBaEMOro ¢ KUCJIOPOAOM NpU GOPMUPOBAHUH
MOTOKA OKUCIUTENS.

Otnowenue kuciaopona k CO, B MOTOKE OKUCIUTENS MOXKHO PETYJIUPOBATH
yTeM U3MEHEHHUs NTOTOKAa KUCJIOopoa.

Kucnopon Mosker nmocTynarh B CUCTEMY I'€HEPUPOBAHUS MOLIHOCTHU MOJ
IaBJIEHUEM, IO KpaliHell Mepe He MeHbIIEeM JIaBJIEHHs Ha BXOAe TYPOUHBIL, U
KEJATEJNbHO, YTOOBI B IOTOKE OKUCIHUTENS MOJISIpHAS KOHIIEHTPALUsl KUCIOpOaa
Jexalla B Juarna3oHe npuoau3uTensHo oT 15 no npubnusurensHo 40%.

OTHoOWIEeHNe KUCIOpOoa K TONJIMBHOMY a3y MOXKHO PeryjJupoBaTh BEIUYNHON
NOTOKA KMCJIOPOa.

OtHowmenne kuciaoponaa k CO, B MOTOKE OKUCIUTENSA MOKHO PEryJHpOBaTh

BEJIMYMHON nmoTtoka pazbasnsromero CO,, orBenennoro ¢ Bbixoaa CO, kommpeccopa.
B n11000M M3 pacCMOTPEHHBIX 3/1€Ch BAPUAHTOB PETYJUPOBAHUE MEPBOTO
napaMeTpa 3a CueT BTOPOro mapaMmeTpa MOKET, B YaCTHOCTH, O3HA4aTh, YTO BTOPOMH
napaMeTp SBJISIETCS U3MepPsieMbIM (HaImpuMep, JaTYUNKOM) MJIM HHBIM 00pa3om
OTCJIEKUBAEMBIM, HJIU YTO BTOPOH MapaMeTp BBIUHUCISET KOMITBIOTEP Ha OCHOBE
JIOTIOJTHUTEJIBHO NMPENOCTaBIsIeMON HHPOPMALIUH, CIIPABOYHBIX TAOIUL HIIH
IOTMYCKAeMbIX BEJIUYHH, U KOHTPOJUIEP HHULUUPYET MOCIEA0BATEIbHOCTD
YIPaBJISIOMUX KOMaH/ Ha 0a3e H3MEPEHHOT'0 WJIM BBIUMCJIEHHOTrO MapamMeTpa, Tak
9TOOBI COOTBETCTBYIOIIUM 00pPa30M CKOPPEKTHPOBATh MEPBBIN MmapaMeTp (Hanmpumep,
OTKpBIBAsl MJIM 3aKPbIBasi COOTBETCTBYIOIIYIO apMaTypy (majee - KianaH), yBeIUIUBas

WM CHUJKAsi MOLIHOCTBh Hacoca | T.1.). JlpyrumMu cioBamu, BTOPOH mapaMeTp
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UCIIONb3yeTCs] KaK CUTHAJ 3aIyCcKa IJIsl KOHTPOJUIEpa Ha BBINIOJHEHNE KOPPEKTUPOBKHU
NepBOTO MapameTpa.

B Hacrosmem nzoOpereHun 00eCcreunBarTCs CUCTEMbl T€HEPUPOBAHUS
MOIIIHOCTH, BKJIFOUYAIOIINE BCTPOCHHYIO CUCTEMY PEryJHpPOBaHUsA, KOTOPas MOXKET
OBITh CKOHQUTYPUPOBAHA TAK, YTOOBI ABTOMATHYECKH YIIPABJSTH 10 MEHbIIEH Mepe
OJIHUM KOMIIOHEHTOM CHUCTEMbI T€HepUPOBAaHUS MOLUTHOCTU. B wacTHOCTH, cucTeMa
peryJupoBaHMsl MOXKET COAEPIKATh MO MEHbIIEH Mepe OJMH KOHTPOJLIEp,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOJHOI'O CUTHAJA, OTHOCSIIErocs K
U3MEPEHHOMY MapaMeTPy CUCTEMbl T€HEPUPOBAHUS MOIIHOCTHU, U 00eCreYnBaTh
BbIXOI[HOfI CUTHAJ MO MEHbIIEH MEpPE€ Ha OAUH KOMIIOHEHT CUCTEMBI TCHEPUPOBAHUA
MOILIHOCTH, MOAJIeKAIMUI aBTOMaTHUYEeCKOMY yIpaBieHut0. CucremMa reHepupoBaHus
MOIMHOCTHU U CUCTEMA PETYIIUPOBAHUA MOTYT TAKKE XapaKTCPU30BATHCA OAHUM HITU
HCCKOJIBKUMHU CIIEAYHOIUMHU MOJTOXKECHUAMU, KOTOPBIE MOT'YT COYE€TATHCA B 1o o60oM
KOJIUMYECTBEC U MOPAIKE.

CucreMa reHepupOBaHHS MOIIHOCTH MOXKET OBITh CKOH(PpUTYpHpPOBaHA TaK,
4TOOBI MNOCTYIUICHUEC TECILJIA TPOUCXOANJIO 34 CUCT CXKUTaHUA TOIJIUBA.

CucrteMa reHepUpOBaHHs MOLTHOCTH MOXKET OBITh CKOH(PUTYpHpOBaHa TakK,
4TOOBI MOCTYIJIEHHE TEIJIa MPOUCKOJUIIO OT UCTOYHUKA, HE CBSI3AHHOTO CO
CXKUTAHUEM TOILINBA.

Cucrema reHepupOBaHHSI MOIIHOCTH MOXET ObITh CKOH(QUTYpHpPOBaHA TakK,
4TOOBI MpoHCXOoauia peunupkysanus noroka CO,.

CucreMa reHepHpOBaHMsI MOLTHOCTH MOKET OBITh CKOH(PpUTYpHUpOBaHA TaK,
yTO0OBI BBIpabaThiBaTh HEKOTOpPOE KoaudecTBO COy, KOTOpOe MOKET OBITH,
ONIIUOHAJIIBHO, BBIBEACHO U3 CUCTEMBI, HAIIPUMEDP, NYTEM IIOAAYU B MarucCTtpajib UJIN
HCIIOJIB30BaHUA B APYIUX LEIAX, HAIPUMEDP, BO BTOPHUYHBIX METOAAX I[O6BI"II/I HG(I)TI/I.

CucreMa reHepHpOBaHHS MOLTHOCTH MOKET OBITh CKOH(pUTYpHpPOBaHA TaK,
94TOOBI HCIIOJIB30BATh pabodee Teno, KOTOPOe MUKJINYECKH CXKUMAETCs, HarpPeBaeTCs u
pacimupseTcs.

Bcrpoennas cuctema peryJupoBaHUsl MOXKET COJAEPKATh KOHTPOJLIEP
MOIITHOCTHU, CKOH(UTYPHUPOBAHHBIN C BO3MOHOCTBIO MPHEMA BXOAHOI'O CUTHAJIA,
OTHOCAIIETOCA K MOIIIHOCTH, Bblpa6aTbIBaeMOﬁ OAHUM HJIN HECKOJIBKMMH BbIAAKIMKUMU

MOIMHOCTb KOMIIOHECHTaAMH CUCTEMBI TCHEPHUPOBAHUA MOIIHOCTH.
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KoHTpomiep MOIIHOCTH MOXKET ObITh CKOHPUTYPUPOBAH TaK, YTOOBI
BBITIOJIHSIJIUCh OJHO MJIK 00a U3 Clenyruux TpeOoBaHuii: o0ecrneynBaTh BbIXOJHOU
CUTHAJl HA HarpeBaTeJbHbIII KOMIIOHEHT CUCTEMbl I'€HEPUPOBAHUS MOLIHOCTH IS
YBEJIWYEHHUs WIN CHUKEHUsS BBIPAOOTKH TeIjia HarpeBaTeJIbHbIM KOMIIOHEHTOM,;
ofOecrnedynBaTh BBIXOJHOW CUTHAJ HAa TOIUIMBHBIN KianaH (apMatypy) AJs
NponyckaHus OOJbIIEro WIM MEHbIIEro KOJUYECTBA TOIUIMBA B CUCTEMY
TeHEPUPOBAHUS MOIIHOCTH.

BcTpoeHHas cuctemMa peryJupoBaHUs MOXKET COIEPIKATh KOHTPOJLIED
OTHOLIEHHUS TOIIUBO/OKUCIUTENb, CKOHQUTYPHUPOBAHHBIA TaK, YTOOBI TPUHUMATD
CUTHAJI, OTHOCSILIUICS K PACXOy TOILIMBA, MJIU CHUTHAJ, OTHOCSIIUHCS K pacXoay
OKHCJIUTENS, FUIH U TOT, U APYTOH CUTHAJIBL.

KoHTpomiep OTHOMEHUS TOMINBO/OKHCIUTENb MOXKET OBITh CKOHPHUTYPUPOBAH
TaK, YTOOBI BBIMIOJHSITUCH OJHO WK 00a U3 cieayrInux TpedoBaHuil: odecrnednBaTh
BBIXOJIHOH CHTHAJI Ha TOIUIMBHBIN KJIATIAaH Ha MPOIMYCKaHUE OOJbIIEero UK MEHbBIIETro
KOJINYECTBA TOIUTMBA B CUCTEMY I'€HEPUPOBAHUS MOIIHOCTH, 00€CIednBaTh BbIXOHOM
CUTHAJI Ha KJalaH OKHUCIUTENS Ha MPONyCcKaHue OOJBIIEero WIN MEHBIIEro KOJIHNYEeCTBa
OKHCJIUTENS B CHCTEMY I'€HEPUPOBAHHS MOLIHOCTH.

BcTpoeHHas cucrtema peryiupoBaHUs MOXKET BKJIIOYATh KOHTPOJIJIEP HACOCA,
CKOH(UTYPUPOBAHHBIN C BO3MOXHOCTBIO MPHEMa BXOJHOI'0 CUTHAJA, OTHOCSIIErocs K
TEeMIIepaType BBIXJOMHOTO MOTOKA TYpOMHBI B CHCTEME F'eHePpUPOBAHUS MOLIHOCTH, H
obecrneunBaTh BBIXOJHON CUTHAJ HAa HACOC, PACIIONIOKEHHBIH BBINIE MO MOTOKY OT
TypOUHBI, U YBEIUUECHUS HJIU YMEHbUIEHHS] PacXoa MOTOKA, BBIXOASAIIETO U3
Hacoca.

BcTpoeHHas cuctemMa peryJupoBaHUs MOXKET BKJIFOYATh KOHTPOJIJIEP AABJICHUS
Ha BCace Hacoca, CKOHGUTypUPOBAHHBIN ¢ BO3MOKHOCTBIO TPpHEMa BXOJHOT'O CUTHAJIA,
OTHOCSIIETOCS K AABJICHUIO TEKy4el Cpeabl CO CTOPOHBI BCACA BBILIE IO OTOKY OT
HAcoca B CUCTEME T'eHEPUPOBAHUS MOIIHOCTH, U 00€CTIeYnBaTh BHIXOHON CUTHAT Ha
KJIalaH Mepenycka/peupKyIsiiue, YCTAHOBICHHBIH BBILIE IO MOTOKY OT Hacoca.

KonTpomnep naBneHus: BcachlBaHHs (CO CTOPOHBI BCACBIBAHUS) KOMIIpeccopa
MOXET OBITb CKOH(QUTYPUPOBAH TAK, YTOOBI BBHIMOJHSINCH OJHO WU 00a u3
CIeayrUUX TpeOOBaHHI: BbI3BIBATH EpEeTEeKaHNE OOJBINEro NI MEHBILIETO
KOJIMYeCTBa TE€KyUell cpenbl 0OPaTHO B TOUKY, HAXOISAIIYIOCS BBIIIE 11O MOTOKY OT

NEPENyCKHOTO KJjlallaHa, BbI3bIBATb OTBOA U3 CUCTEMBI TCHEPUPOBAHHUA MOIIHOCTHU
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6OJ'II:»LHGFO NJIHW MEHBIIECT'O KOJIMYCCTBA TeKy‘{efI Cp€abl B TOYKE, Haxoz[;[mei/'wﬂ BBIIIC
IO NMOTOKY OT Hacoca.

BcTpoenHas cuctemMa peryJupoOBaHUsl MOXKET BKIOYaTbh KOHTPOJLIED
peryaupoBaHUs NaBJI€HUs, CKOHPUTyPUPOBAHHBIN C BO3MOXHOCTBIO ITpUeMa
BXOJHOI'0 CUTHAJIa, OTHOCSINETOCS K NaBJIECHHUIO B BBIXJIOMMHOM MOTOKE TYPOUHBI B
CHUCTEeME Te€HEPUPOBAHUS MOILIHOCTH, U 00eCTieYynBaTh BHIXOAHOIN CUTHAJ HA KJalaH
OTBOZA (BBINMYCKA) TEKy4Y€H Cpebl, BHIMOJHEHHBIH C BO3MOXHOCTBIO BBIBOJA TEKYUEi
Cp€AbI U3 BBIXJIOITHOI'O MOTOKA, U, ONMMIHUOHAJIbHO, O66CH6‘{HBaTb BbIXOHHOﬁ CUTHAJ Ha
KJIallaH OTBOJA T€Ky4el Cpeabl Ha NPONYCKaHHUEe TeKy4el CPeabl B BBIXJIOMHON MOTOK.

BceTtpoenHas cucteMa peryjaupoBaHUsS MOKET BKJIKYAaTh KOHTPOJJIEP BOAHOTO
cemnaparopa, CKOHQUTIYpHPOBAHHBIN C BO3MOKHOCTBIO IPHEMa BXOJIHOTO CHUTHAJA,
OTHOCSIIIErOCsl K KOJUYECTBY BOJABI B CEMapaTope CUCTEMbl T€HEPUPOBAHUS
MOIMHOCTH, U O6CCH6‘{HBaTb BbIXOI[HOfI CUI'HaJl Ha KJjiallaH OTBOJa BOJBI, TaK LIT061>I
paspemars uiu OJIOKUPOBATH OTBOJ BOABI U3 CeMapaTopa, a TaKKe MOANEPKUBATH
KOJINYECTBO BOJBI B CEMApaTope B 3aJJaHHOM O0beMe.

BcTpoenHas cucteMa peryaupoBaHusl MOXKET BKJIKOUATh KOHTPOJJIEp Hacoca
OKMCJIHUTENS, CKOHOUTYPUPOBAHHBIA C BO3MOXKHOCTBIO IPUEMa BXOJHOTO CUTHAJA,
OTHOCSILIErocsl UM K MaCCOBOMY Pacxoly TOIJINBA, UJIU K MAaCCOBOMY Pacxonay
OKHUCJIUTEJIS, UM K HUM O0OOUM B CHUCTE€ME T'€HEePHUPOBAHUS MOIIHOCTH, a TaKXKe
BBIUMCJISITh COOTHOLIEHUE MAaCCOBBIX PACXOOB TOIMJIMBA U OKUCIUTEIS.

KonTpomnep Hacoca OKUCIUTENs CKOHQUTYPUPOBAH TaK, YTOObI 00eCneYnBaTh
BBIXOJIHOH CHTHAJI HAa HACOC OKUCIUTEJS, U3MEHSsI MOLUTHOCTh HacOca TaKUM 00pa3om,
LITO6]>I BOSHeﬁCTBOBaTb Ha COOTHOIICHUEC MaCCOBBIX PaCXOOJOB TOIIJIMBA U OKHUCIIHUTECIIA
B CUCTEMEC IT'€CHEPHUPOBAHUA MOUTHOCTH.

BCTpOeHHaﬂ CUCTEMA PETYIHUPOBAHNUA MOXKET BKJIIKOYATh KOHTPOJIJIEP AaBJIICHUSA
OKHCJIUTENS, CKOHQHUTYPUPOBAHHBINA C BO3MOXKHOCTBIO IPHUEMa BXOJHOTO CHTHAJA,
OTHOCSIIIEroCs K JaBJICHUIO B MOTOKE OKUCIUTENS HUKE KOMIIPECCOPAa OKUCTUTENS, U
O66CH6‘{HBaTb BbIXOI[HOfI CHUT'HaJIbI HA HepeHyCKHOfI KJ1anaH OKHCIIUTECIIA,
BBI3BIBAIOIN NI OONBIINNA UM MEHBIIUN MEPEMyCK OKUCIUTEINSI B 00X01 KOMIIpeccopa.

BCTpOGHHaH CUCTEMA PETYJIHUPOBAHUA MOXKET BKIIHOYATh KOHTPOJUICP AaBJIICHUSA
OKHCJIHUTENS, CKOHQUTYPUPOBAHHBIA C BO3MOXKHOCTBIO IPUEMA BXOJHOTO CUTHAJA,
OTHOCSIIErocs K JaBJIEHUIO B MOTOKE OKUCIUTENSA HUXKE KOMIIPECCOPA OKUCTUTENS, U

obecneunBaTh BBIXOAHON CHUTHAJ HA KJAalaH PELUPKYISLUN TeKydel cpemasl,
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BbISbIBaI-OH_II/Iﬁ BBCACHUC OOJIBIIErO UM MEHbIIETr0 KOJIUYECTBA Tequeﬁ cpeanbl U3
CHUCTEMBI TCHEPUPOBAHUA MOIIHOCTHU B IMOTOK OKUCJIUTEJIA BbIIIEC KOMIIPpECCOPA
okucauteis. B vactHocTH HUPKYJALOUOHHAA TCKy4das Cpe€aa MOXKET OBITH IOTOKOM B
ocHoBHOM uuctoro CO;.

BcTpoeHHas cuctema peryjiupoBaHus MOKET BKJIKOUYAaTb KOHTPOJLIED
pa3baBieHus, CKOHQUIypPUPOBAHHBIH C BO3MOKHOCTBIO IPHUEMa BXOJHOI'O CUTHAJA,
OTHOCSIIETOCS UJIK K MACCOBOMY PAacXOAy OKHCJIHTENsI, UM K MAaCCOBOMY PacXoay B
IIOTOKE p3.36aBI/ITCJ'I$I OKHUCIINTEIA, UKW K HUM O6OI/IM, a TaK>Xe€ BBIYUCIIATH
COOTHOULIEHHE PACXOJAO0B OKUCIUTENS U pa30aBUTENS] OKUCIUTEIS.

KonTpomnep pazbaieHnss MOKET OBITh CKOHPUTYPHUPOBAH TaK, YTOOBI
obecrieunBaThH BbIXOI[HOfI CHUTHAJ Ha BXOI[HOI\/'I KJIalmlaH OKUCIIUTEIIA, MPpONyCKas
OoJsipliee UM MEHbIIEE KOJIMYECTBO OKUCIHUTEINS B CHCTEMY F'€HEPUPOBAHUS
MOIITHOCTH, TaK YTOOBI OTHOIIEHNE MAaCCOBOIO PACXOAa OKUCIUTEINS K pa3OaBUTEIIO
OKHCJIUTENSI HAaXOAUJIOCHh B 33aJaHHOM JHAIla30He.

BCTpOGHHaH CUCTEMA PEryJIUPOBAHUA MOXKET BKIIHOYATh KOHTPOJUICP AaBJIICHUSA
BCACBHIBAHUS KOMIIPECCOPA, CKOH(PUTYPUPOBAHHBIN C BO3MOXHOCTBIO PHEMA
BXOOAHOI'O CHMIHaJia, OTHOCAIICIoCsa K JaBJCHUIO BCAaCbIBAHUA TeKy‘lefI CPE€AbI BBILIC I10
IOTOKY OT KOMIIPECCOpa B CHCTEMe I'eHepPHUPOBAHMUS MOIHOCTH, U 00€eCreYnBaTh
BBIXOJIHOHM CHTHAJ Ha MEePenyCKHON KJIalaH, pacnoJ0KeHHbIH HIXKe 110 OTOKY OT
KOMIIpeccopa U 00yCIIOBIMBAIOIIHI MepenycK OOIbLIEro HIM MEHbIIEro KOJUYeCTBA
TeKyd4el cpeabl B TOUKY, HAXOJSIIYIOCS BbILIE 10 MOTOKY OT KOMIIpeccopa.

BcTpoeHHas cuctemMa peryJupoBaHUs MOXKET BKJIOUATh KOHTPOJLIEP CKOPOCTH
Hacoca, CKOHQUTYPpUPOBAHHBIA C BO3MOXKHOCTBIO IIpUEeMa BXOJIHOTO CUTHAJA,
OTHOCSIETOCS K AABJICHHUIO CO CTOPOHBI BCACa BBILIE MO MOTOKY OT HACOCA, H
obecreunBaTh BbIXO}lHOfI CHUTHAJI Ha HACOC IJId YBEJIHNYCHUA UJIH CHUXKCHHUA CKOPOCTHU
Hacoca.

BcerpoenHas cucteMa perylupoBaHUsl MOKET BKJIIOUAaTh KOHTPOJUIEpP Harpesa
OTBOJHOTO IIOTOKA, CKOHq)I/IprHpOBaHHbeI C BOBMOHOCTBIO IPHUEMA BXOAHOTO
CUTrHaJia, OTHOCAMIETOCA K BbIYHCIICHHBIM Tpe6OBaHI/I$IM nmo MaCCOBOMY pacxonay B
OTBOAHOM IIOTOKE OT PCUUPKYIALMUOHHOIO MOTOKA BBICOKOI'O JaBJICHUSA B CUCTEME
FrCHEPUPOBAHUA MOIMHOCTHU, U obecrieunBaTh BbIXOI[HOfI CHUT'HaJI Ha KJIallaH OTBOAHOI'O
MOTOKAa AJisd YBEJIIUYCHU UKW YMCHBIICHUSA OOJH PECHUPKYIALNUOHHOIO MOTOKA

BBICOKOTO J1aBJI€HMs, HANIPABJISEMONU B OTBOAHON MOTOK.
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CucTteMa reHepHpOBaHMs MOLIHOCTH MOXKET COAEPIKaTh. TYPOHUHY; KOMIIpeccop,
YCTaHOBJICHHBIH HUJKE IO MOTOKY OT TypOUHBI U coobimaromuiics ¢ TypOMHO; Hacoc,
YCTaHOBJIEHHBIM HUJKE IO MOTOKY OT KOMIIpeccopa U cOOOMA0UNCs ¢
KOMIIPECCOPOM; U HarpeBaTelb, yCTAHOBIEHHBIN HUXKE 11O ITOTOKY OT HAacOoca U
COOOLIAIOIUICS C HACOCOM, a TAK)K€ BBIIIE IO IOTOKY OT TYPOUHBI U COOOINAr0 IIUICS
¢ TYypOMHOMN., ONIMOHAIBHO, CUCTEMA M'eHEPUPOBAHMS MOIHOCTH MOXET COAEPIKATh
peKynepaTHUBHbIN TEMI00OMEHHUK.

B Hacrosimem nzo0pereHun 00ecrnednBaeTCsl aBTOMATHYECKOE YIIPABJICHUE
CHUCTEMOH reHEepUPOBAHUS MOIIHOCTU. B HacTHOCTH, MOXKeT 00ecrnednBaThCs
($yHKIIMOHUpPOBaHHE/ IEHCTBHE CUCTEMbI T€HEPHPOBAHMS MOLHOCTH, COAEepIKaIIe
IPyINy KOMIIOHEHTOB, B KOTOPYIO BXOAST: TYPOHUHA, KOMIIPECCOP, YCTAHOBJIEHHBIN
HUJKE TI0 TTOTOKY OT TYpOMHBI U COO0MA0IUiCs ¢ TYpOUHOMN;, HACOC, YCTaHOBIICHHBIH
HUJKE TI0 TIOTOKY OT KOMIIpeccopa M COOOINAIOIUIICA ¢ KOMIIPECCOPOM; U
HarpeBaTellb, YCTAHOBJIEHHBIH HIXKE MO MOTOKY OT HAcOca U COOOIA0 ITUINCS €
HACcOCOM, & TaK>K€ BBIIIE IO TTOTOKY OT TYPOMHBI U COOOIIAOIUICS ¢ TYPOUHOM.
Kpome Toro, yHKIIMOHUPOBAHHUE CUCTEMBI FT€HEPUPOBAHMUS MOIIHOCTH MOXKET
BKJIIOYATh UCIOJIb30BAHNE O0BEJUHEHHBIX C CUCTEMON T'€HepUPOBAHUS MOLIHOCTH
KOHTPOJIJIEPOB, NIPEAHA3HAYEHHBIX JJIs MPUEMa BXOAHOI'O CUTHAJA, OTHOCAINErocs K
U3MEPSIEMOMY NapaMeTpPy CUCTEMbl T€HEPUPOBAHUS MOLIHOCTH, U oOecreueHus
BBIXOJJHOT'O CHT'HAJIa, aBTOMAaTHYECKH peryiupyromero paboTy mo MeHblueil mepe
OJIHOTO KOMITIOHEHTAa U3 IPYIIbl KOMIIOHEHTOB CUCTEMbI I'€HEpUPOBAHUs MOLIHOCTH. B
JOTIOJTHUTEJIbHBIX BAPHAHTAX BBIMOJTHEHUS TAKON CIIOCO0 MOXKET BKJIKOYATh OAHY WIIH
HECKOJIBKO CIEAYIOIUX CTAUMH, KOTOPbIE MOTYT OOBEAUHATHCS B JIIOOOM YHCIIE U B
T000M COYETaHHH.

BpixoaHOWM CUTHAT MOXKET MOJy4aThCsd HA OCHOBE MPOTPAMMHOTO, 3aJI0)KEHHOTO
B KOMITBIOTEP AJTOPHTMA YIIPABICHUS

DYHKIMOHUPOBAHHUE MOXKET BKJIIOYATh MOCTYIUICHUE TEIJIa 32 CUET TOPEHUS
TOILJIUBA.

QDYHKIMOHUPOBAHHE MOXKET BKJIIOUYATh MOCTYILUIEHHE TEIJIa OT HCTOYHUKA, HE

CBA3aHHOI'O CO CXKUT'aHHUEM TOIIJINBA.

QYHKIIMOHUPOBAHUE MOKET BKJIOUATh pelupKyasuuto motoka CO;.

DYHKIMOHUPOBAHUE MOXKET BKJIIOYATh BBIPAa0OTKY HekoTOoporo kojnuyectBa CO,

KOTOPOE€ MOXKET 6bITb, ONNIHMOHAJIbBHO, BBIBEACHO U3 CUCTCMbI, HANIpUMEDP, IYTEM
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MOJA4YH B MaruCTPaJIb HJIM UCIOJb30BAHUS B APYTUX LEJSIX, HAIPUMEDP, BO BTOPHIHBIX
MeTonax no0bdu HeTH.

OYyHKIIMOHUPOBAHHE MOXKET BKJIIOUAThH MCIIOJNB30BaHUE paboyero Tena, KOTopoe
LUKJINYECKU CXKUMAETCs, HATPEBAETCS U PaCIIUPSETCS.

OYHKIIMOHUPOBAHUE MOJKET BKJIFOUATh HCIIOJIb30BAHUE KOHTPOJLIEpa IJIs IpUemMa
BXOJHOI'O CUTHAJIa, OTHOCSIIEroCsl K CHCTeMe F'eHepUPOBAHUS MOIHOCTH, U
yIpaBJIeHUs] OMHON uin 00eMMH U3 CIEAYIOUIUX Onepanuii. odbecrnedueHne nojgaqyu
BBIXOJJTHOTO CHUTHAJa HAa HAarpeBaTeJIbHbI KOMIOHEHT CUCTEMbI T€HEPUPOBAHMUS
MOIITHOCTH JUJISl YBEJIUUEHHUS VT CHUIKEHUsI BRIPAOOTKHU TEIia HarpeBaTeIbHbIM
KOMITOHEHTOM; 00ecleYeHne BbIXOAHOTO CUTHAJ Ha TOIUIMBHBIN KJIaMmaH CUCTEMBI
reHepUPOBAHUS MOIIHOCTH JUISI IPOMYCKaHUsl OONbIIETrO UM MEHBIIEro KOJUYeCTBa
TOIUIMBA B CHCTEMY F'€HEPUPOBAHUS MOIIHOCTH.

OYHKIIMOHUPOBAHUE MOXKET BKJIFOUATh MCIOJb30BAHNE KOHTPOJIJIepa AJisl Mpuema
WJIM BXOJHOTO CUTHAJA, OTHOCSIIErocsl K pacXoay TOILIMBA, WJIM BXOJHOTO CHTHAJA,
OTHOCSIIIIETOCs] K PACXOAy OKUCIHUTEJS], HUIM K HUM 00OUM, a TaKXKe JJIsl YIIPaBJICHHUS
OHOM MM 00€MMH U3 CIEAYIOIUX Onepamnuii: odecredeHne BbIXOAHOTO CUTHAJ Ha
TOIUTMBHBIN KJIaTIaH CHCTEMbI T€HEPUPOBAHUSI MOLIHOCTHU IJIsI POy CKaHUs OOJbIIETo
WM MEHBIIEro KOJUYEeCTBA TOMJIUBA B CUCTEMY M'eHEPHUPOBAHUS MOLIHOCTH,
obecrnieyeHne MOJauYH BBIXOJHOTO CUTHAJA HAa KJIaMlaH OKUCIUTEJNS] CUCTEMBbI
reHEPUPOBAHUS MOILIHOCTH IJIsl MPOMYCKaHUS OOJbIIETO HJIM MEHBIIEr0 KOJIUYEeCTBA
OKHCJIUTEJISl B CUCTEMY I'€HEPUPOBAHUS MOILIHOCTH.

OYHKIIMOHUPOBAHUE MOJKET BKJIFOUATh MCIOJNb30BaHNE KOHTPOJIIEepa AJIsl Ipuema
BXOJHOTO CUTHAJA, OTHOCSIIErocsl K TEMIEPATYPe BHIXJIOMHOIO MOTOKA TYPOUHBI, U
obecrnedyeHus MOAa4Yy BbIXOJHOIO CHTHAJIAa Ha HACOC, PACIOJIOKEHHBIN BBIIIE MO
MOTOKY OT TYpOUWHBI, AJIsl YBEJIUYEHUS U CHUKEHUS] PACXO0J1a TOTOKA, BHIXOSIIIErO
U3 Hacoca.

QOYHKIIMOHUPOBAHUE MOXKET BKJIFOYATh MCIOJNB30BAHNE KOHTPOJIJIepa sl mpuema
BXOJHOI'0 CUTHAaJIa, OTHOCAINETOCS K NaBJIEHHIO MMOTOKA TeKydell cpenbl Ha Bcace
BBIIIIE HACOCA, U 00eCledYeHns MOoJa4u BBIXOJHOTO CUTHAJIAa HA ePEeNyCKHOW KJamaH,
PacCTOJIOKEHHBIN BBIIIE MO MOTOKY OT Hacoca. B 4acTHOCTH, TOJKHBI
YAOBJIETBOPATHCS ONHO MIIM 00a M3 ClIeNYIuX TpeOOBaAHNH: KOHTPOJUIEP BBI3BIBAET
nepeTekanue OONBIIETO WJINM MEHBIIETrO KOJIMYECTBA TeKy4Yell cpeabl OOpaTHO B TOUKY,

HaXOAsMYIOCS BBILIEC IO MOTOKY OT NEPCIYCKHOTO KilallaHA, KOHTPOJIJICP BbI3bIBACT
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OTBOJ U3 CHCTE€Mbl T€HEPHUPOBAHHUS MOIIHOCTH OOJIBIIEr0 U MEHBIIETO KOJIUYECTBA
TEKy4eu cpebl B TOYKE, HAXOAALIEHCs BhILIE 110 MOTOKY OT Hacoca.

DYHKIMOHUPOBAHHUE MOXKET BKJIIOYATh UCIOJB30BAHUE KOHTPOJLJIEpA AJIs IpUemMa
BXOJIHOTO CHUTHAJIa, OTHOCSIIErocs K AaBJICHHUIO B BBIXJIOMHOM MOTOKE TYpOUHBI, U
ofecriedeHus MOJa4Yu BBIXOJHOTO CUTHAJIA HA KJIallaH OTBOJA TeKy4del Cpeasl U
BO3MOXKHOCTH OTBOJA TE€Ky4Yei Cpeabl U3 BBIXJOMHOIO MOTOKA. a TaAK)Ke, ONMLHUOHAIBHO,
st obecrnedeHus MoJauy BBIXOJAHOTO CUTHAJIA Ha KJIalaH OTBOJAA TeKy4el Cpeabl U
BO3MOXXHOCTH BBOJIa TEKy4el CPeabl B BBIXJIOMMHOHN MOTOK.

DYHKIMOHUPOBAHHE MOXKET BKJIFOUATh UCIOJB30BAHHE KOHTPOJLIEpA IS IpUeMa
BXOJHOI'0 CUTHAaJIa, OTHOCSAINETOCS K KOJIMYECTBY BOJbI B CENMapaTope, BBEJCHHOM B
CHUCTEMY FeHepHpPOBAHUS MOIIHOCTH, U 00ECIeYeHNs MOAaYt BbIXOHOTO CHUTHAJa Ha
KJIallaH OTBOJA BOJBI U BO3MOXHOCTH OTBOJAUTH UJIM HE OTBOAUTH BOAY U3 Cemaparopa
ISl TOePIKaHMUS KOJIMYECTBA BOBI B CEMapaTope B 3alaHHOM OOBbeMe.

DYHKIMOHUPOBAHHUE MOXKET BKJIFOYATh HCIOJB30BAHHE KOHTPOJIEpA IS IpUemMa
BXOJHOI'0 CUTHAaJIa, OTHOCSAINETOCS MJIM K MAaCCOBOMY PacxoAy TOIJINUBA, HJIH K
MaCcCOBOMY PacxOny OKHCIHUTEJs, HJIM K HUM OOOUM B CUCTEME T€HEPUPOBAHUS
MOIIIHOCTH, & TAKXK€ BBIYUCIATH COOTHOLIEHHE MaCCOBBIX PACXOJ0B TOIJINBA U
OKHCIHTENSA. B 4acTHOCTH, KOHTpOJIEp MOXKET 00eCcrnednBaTh BbIXOHOM CUTHA Ha
HACcOC OKUCJIHTENSA, U3MEHSISI MOIHOCTh HACOCA TAKUM 00pazoMm, 4TOObI
BO3/1€HICTBOBATh HA COOTHOLIEHHE MAaCCOBBIX PACXOJOB TOIUIMBA U OKUCIUTENS B
CUCTEME T'€HEPUPOBAHUS MOLIHOCTH.

OYHKIMOHUPOBAHHE MOXKET BKJIFOYATh UCIOJB30BAHHE KOHTPOJLIEpA IS IpuemMa
BXOJHOI'0 CUTHAJIa, OTHOCSINETOCS K JABJIEHUIO B IOTOKE OKHCITUTEJISI HUXKE
KOMIIPECCOpa OKUCIUTENSA, U 00eCIeYeHUsl MOJauu BBIXOJHOTO CUTHAJIA Ha
NepenyCKHONW KJIalaH OKUCIHUTENS, TaK 4YTOOBI BbI3BIBATh MPOMYCKaHNUE OONBINETO HIIH
MEHBIIIEro KOJIMUECTBA OKHCIUTEIN B 00X0 KoMIIpeccopa.

DYHKIMOHUPOBAHHE MOXKET BKJIFOYATh UCIOJB30BAHHE KOHTPOJLIEpA IS IpUemMa
BXOJHOI'0 CUTHAaJIa, OTHOCSIIIEr0oCs K JaBJIEHHUIO B MOTOKE OKMCIIUTEIS BBILIE
KOMIIPECCOpa OKUCIUTENSA, U 00eCIeYeHns MOJauy BBIXOJHOTO CUTHANIA Ha KJIAlmaH
PELUPKYJISILUU TeKy4el Cpeabl, TaK 4TOOBI BBI3BIBATH AJOOABIEHHE OOJNBIIErO HIIH
MEHBIIEro KOJUYECTBA PELUPKYISILHOHHON TeKy4Yel Cpeapl B MOTOK OKUCIUTEINS B

TOYKE, HaXO)_'[F{H_IeI‘/'ICSI BBILIC MO MOTOKY OT KOMIIPECCOPA OKHUCIIUTEIA. B gacTtHOCTH

LUPKYJIALUOHHAS TeKy4asi Cpefja MOXKET ObITh MOTOKOM B OCHOBHOM uunctoro COj;.
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@DyHKIMOHUPOBAHUE MOXKET BKJIIOYATh UCMOJIb30BAHNE KOHTPOJIIEpA AJIsl IpHeMa
BXOJHOTO CUTHAJIA, OTHOCSIIIETOCS MU K MACCOBOMY PAaCXOAY OKHCIIHMTENs, HIU K
MacCOBOMY PacxXxojy B MOTOKe pa30aBUTENs OKHCIUTENS, WIH K HUM 000HUM, a TaKkxke
BBIUHCIISITH COOTHOIIEHNE MaCCOBBIX PACXOA0B OKHCIHTENS U pa3baBuTes
okucauTens. B 4acTHOCTH, KOHTpPOJIEP MOXKET ObITh CKOH(PUTYPHPOBAH TaK, YTOOBI
oOecrevYnuBaTh BBIXOJHON CUTHA HA BXOAHOI KJIalmaH OKUCIHUTENs, MPOIyCKas
Oosbliiee WM MEHbIIEE KOJUYECTBO OKUCIUTENSI B CUCTEMY FeHEPUPOBAHMUS
MOLIHOCTH, TaK YTOObI OTHOLIEHHE MaCCOBOI'O PacX0Ja OKUCIUTENS K pa30aBUTEINIO
OKHUCJIUTEJIS HAXOAMJIOCH B 3aJaHHOM JIHaNa30He.

@DYHKHOHUPOBAHUE MOXKET BKJIIOYATh UCIOJIb30BAHNUE KOHTPOJIIEpA sl IpHeMa
BXOAHOI'0 CMrHajia, OTHOCAIIECTOCA K JaBJICHHUIO BCACBIBAHHA BBILIC KOMIIPECCOPaA B
IIOTOKE Tequeﬁ CpeAanl, U obecrieueHus nmoaavu BbIXOJHOI'O CUI'HaJia Ha HepeHYCKHOI\/'I
KJIAMaH, YCTAHOBJIEHHBIH HUJKE MO MOTOKY OT KOMIIpeccopa U 00y CIOBINBAIO LM
nepenyck OONbIIero UM MEHBIIEro KOJUYEeCTBA TeKy4el Cpebl B TOUKY,
HaXOISIIYIOCS BBILIE MO MOTOKY OT KOMIIPEeCccopa.

@DyHKIHOHUPOBAHUE MOXKET BKJIKOUYATh UCMOJIb30BAaHUE KOHTPOJLIIEpa [JIsl IpUeMa
BXOJHOTO CUTHAJIA, OTHOCSILIETOCS K JABJIEHUIO CO CTOPOHBI BCACA BBIIIE IO IIOTOKY OT
Hacoca, U o0ecrnedeHus MoAa4Yy BBIXOJHOTO CUTHAJA Ha HACOC JUISL YBEIHYCHUS UIIN
CHIDKEHHsI CKOPOCTH Hacoca.

@yHKIIMOHUPOBAHUE MOXET BKJIKOYATh UCIOIb30BAHUE KOHTPOJLIEpa JIs IpueMa
BXOJIHOT'O CHUTHAJa, OTHOCSIIEroCsl K BBIYUCIEHHOMY TpeOOBaHUIO IO MAaCCOBOMY
pacxony B OTBOAHOM IOTOKE OT PEUUPKYJISILMUOHHOTO MOTOKA BBICOKOTO AaBJICHUSA, U
obecrmeueHust nmogavyur BBIXOAHOI'O CHMI'Hajia Ha KJjiallaH OTBOAHOI'O ITOTOKA,
YBCIUYUBAOIICTO UJIIKW YMCHBIIAK IIETO OO PEHUPKYIAITUOHHOTO IOTOKA BBICOKOTO
AaBJICHUs, HAIPpABIACMYHO B OTBOI[HOI\/'I IIOTOK.

Hrke nmpuBeneHsl pa3uyHble BAPUAHTBI CUCTEM H CIIOCOOOB, OTpaXKAKIIHe UIEH
HACTOSIIIEro H300peTeHHUs!.

BapuanTt 1: Cuctema reHepupoOBaHHs MOIIHOCTH, COAEpPIKAIIasi BCTPOSHHYIO
CUCTEMY PEryJIupOBaHUs, BbIIIOJHCHHYKO C BO3MOXKHOCTBIO YIIPAaBJICHUA 11O MeHbIIel
MEpPE€ OAHUM KOMIMOHECHTOM CUCTEMbI TrCHEPUPOBAHNA MOIIHOCTHU W BKJIHOYAKIYK IO
MEeHbIIel Mepe OnuH OJIOK KOHTpOJUIepa, CKOHPUTYPHUPOBAHHBINA C BO3MOXHOCTBIO
npuemMa BXOAHOTO CUTHAJId, OTHOCAILIECIOCA K UBMCPACMBIM NapaMeTpaM CUCTEMbI

FrCHEPpUPOBAaHUA MOIMHOCTHU, U obecrneuuBaTh noga4vy BbIXOOHOI'O CUTHAJIa IO MeHbIIeH
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Mepe Ha OJAUH KOMIIOHEHT CUCTEMbI T€HEPUPOBAHUS MOLIHOCTH, MOAJIEXKALIUN
aBTOMATUYE€CKOMY YIPaBJIEHHUIO.

Bapuant 2: Cucrema reHepupOBaHUs MOLIHOCTH IO J000OMY U3
NpeALeCTBYOIIUX U NOCAEAYOINX BAPUAHTOB BBIMIOJIHEHUs], B KOTOPOH
BCTPOCHHAs CUCTEMA PEryJIUPOBAHUS BKJIKOYAET KOHTPOJJIEP MOIIHOCTH,
CKOH(UTYPUPOBAHHBIH C BO3MOXHOCTBIO IPHUEMa BXOJHOI'O CUT'HAJIA, OTHOCSLIErocs K
MOIIHOCTH, BbIpabaThIBA€MOW OJTHUM HMJIM HECKOJBKUMHU F€HEPUPYIOIIUMH MOLIHOCTb
KOMIIOHEHTaAMH CUCTE€MBI T€HEPUPOBAHUS MOLIHOCTH.

Bapuant 3: Cucrema reHepupOBaHUs MOLIHOCTH O JOOOMY 13
NpPEeAUIEeCTBYIOUIUX UJIN MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
KOHTPOJIJIEP MOIIHOCTH CKOH()UTYpHPOBAH HA BBHITIOJHEHHUE OJHOTO HIJIH O0OUX U3
CIenyIoIMuX TpeOOBaAHUI:

obecneuynBaTh BbIJaYy BBIXOJHOTO CUTHAJA Ha HAarpeBaTeJbHBII KOMIIOHEHT
CHUCTEMbI T€HEPUPOBAHMS MOLIHOCTH, IMOBBIIIAS MJIM TOHUKAsl BEIPaOOTKY Teria
HarpeBaTeJbHbIM KOMIOHEHTOM,

obecneunBaTh MOAAYY BBIXOJHOI'O CUTHAJIA HAa TOTUIMBHBIN KJIAMaH, MPOIyCKas
OoJibIle UM MEHbIIE TOIUIMBA B CUCTEMY I'€HEPUPOBAHUS MOIIHOCTH.

Bapuant 4: Cucrema reHepupOBaHUs MOLIHOCTU IO J000OMY U3
NPEeAUIEeCTBYIOUUX UM MMOCIEAYIOIIUX BAPUAHTOB BBIMOJHEHUs, B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHUS BKJIKOYAET KOHTPOJJIEP OTHOLIEHUS
TOIUTMBO/OKUCIUTENb, CKOHQUTYPUPOBAHHBIN TaK, YTOOBI IPUHUMATD HIJIM CUTHAJ,
OTHOCSIIIUNICS K pacXOay TOIUIMBA, UJIM CUTHAJ, OTHOCSAIIUNICSA K PacXxOqy OKUCIUTE,
i o0a curHana.

Bapuant 5: Cucrema reHepupOBaHUsS MOLIHOCTH O JOOOMY 13
NPEeALIECTBYIOUIUX UM MOCAEAYIOIINUX BAPUAHTOB BBINOJIHEHHUS, B KOTOPOU
KOHTPOJIJIEP OTHOLICHHS TOILIMBO/OKUCIHUTENb CKOHQHUTYPUPOBAH HA BBIIOJHECHUE
OJHOTO UJIK 00OUX U3 CIAENYIOUIUX TpeOOBaAHU:

obecneuynBaTh MOAAYY BBIXOJHOTO CHT'HAJa HA TOTJIMBHBIN KJIAMaH, MPOIYCKast
OoJibIIe UM MEHbIIE TOTUIMBA B CUCTEMY F'€HEPHUPOBAHUS MOIIHOCTH,

obecneunBaTh MOAAYY BBIXOJHOTO CHT'HAJla Ha KJaMaH OKUCIUTENs, MPONycKas
OoJibIle UM MEHbIIE OKUCIHUTENS B CHCTEMY I'€HEPHPOBAHHS MOLIHOCTH.

Bapuant 6: Cucrema reHepupOBaHUs MOLIHOCTH O JOOOMY U3

NPpEAMECTBYIONUX NN MOCICAYIOIMIUX BAPUAHTOB BbINOJIHEHNUA, B KOTOpOfI



10

15

20

25

30

-17 -

BCTPOEHHAs CUCTEMA PEryJUpPOBAaHUs BKJIKYAET KOHTPOJJIEP HACOCaA,
CKOH(UTYPUPOBAHHBIN TaK, YTOOBI MPUHUMATh BXOJHOI CUTHAJBI, OTHOCSAIIUHCS K
TEMIEPAType BBIXJIOMHOIO NOTOKA TyPOUHBI B CHCTEME I'€HEPUPOBAHUSA MOIIHOCTH, U
ofOecrneunBaTh BBIXOJHON CUTHAJ HAa HACOC, PACIOJIOKEHHbII BBILIE MO MOTOKY OT
TypOMHBIL, I YBEJIHMYESHUS UJIM YMEHBIIESHHUS PacXoia MOTOKA, BHIXOAAIIEro U3
Hacoca.

Bapuant 7: Cucrema reHepupOBaHUs MOLIHOCTH 1O JOOOMY M3
NPEeALIECTBYIOUIUX UM MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHUsI, B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHMS BKJIKYAET KOHTPOJJIEP NABJICHUs HA BCace
Hacoca, CKOHQUTYPpUPOBAHHBIA C BO3MOXKHOCTBIO IPHEMa BXOJJHOTO CUTHAJA,
OTHOCSIIErocs K AaBJICHUIO TEKy4el Cpeabl CO CTOPOHBI BCACa BhILIE IO MOTOKY OT
HAcocCa B CUCTEME T'eHEPUPOBAHUS MOIIHOCTH, U 00€CTIeYnBaTh BHIXOHON CUTHAN Ha
KJIallaH NepenycKa, yCTAHOBJIEHHBIN BBIIIE MO MOTOKY OT Hacoca.

Bapuant 8: Cucrema reHepupOBaHUs MOLIHOCTH 1O JOOOMY U3
NpPEeAUIECTBYIOUIUX UJIM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHHUsI, B KOTOPOH
KOHTPOJIJIEp aBJIEHHS Ha BCACe HACOCAa CKOH(HUIYPUPOBAH HA BBINOJHEHHE OJTHOTO
i 000X U3 CIeAYIOMUX TPeOOBaAHUM:

BBI3BIBATH NepeTeKaHne OONbIIETO HIIM MEHBIIEro KOJIMYECTBA TEKY4Yel Cpeanl B
TOUYKY, HAXOASALIYIOCs BbILIE IO IMOTOKY OT MEPENyCKHOr0 KJalaHa,

BBI3bIBATH OTBOJA OOJIBIIEro MJIM MEHbIIEro KOJUYECTBAa TeKyUel cpeabl U3
CHUCTEMBbl F€HEPUPOBAHHS MOILIHOCTU B TOYKE, HAXOASLIEHCS BBIIIE 11O MOTOKY OT
Hacoca.

Bapuant 9: Cucrema reHepupOBaHUs MOLUIHOCTH O JOOOMY M3
NPEeALUIECTBYIOUIUX UJIM MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHMS BKJIKYAET KOHTPOJJIEP PEryJupOBaHUs
JaBJIEHUs, CKOHQHUTYPHUPOBAHHBIA C BO3MOXKHOCTBIO MPHUEMa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS K AABJICHUIO BBIXJOMHOI'O MOTOKA TYPOUHBI B CHCTEME F'eHEPUPOBAHUS
MOIIIHOCTH, U 00€CIeYnBaTh BBIXOJHOW CUTHAJ Ha KJIAIIaH OTBOJAA TEKy4el Cpebl,
BBIMOJHEHHBIN C BO3MOXHOCTBIO BbIBOJIA TEKYUYEH CPeabl U3 BBIXJIONMHOIO MOTOKA, U,
ONIIMOHAJBHO, 00€CTIeYNBATh BBIXOJHOM CUTHAJ Ha KJIallaH OTBOJAA TEKy4el Cpeanl u
MPONYCKAaTh TEKYUYYHK CPEAY B BBIXJIOMHOW MOTOK.

Bapuant 10: Cucrtema reHepupoBaHUsA MOIIHOCTU IO JOOOMY H3

NPpEAMECTBYIOINX HUJIN MOCICAYHOIIUX BAPHUAHTOB BBIIIOJIHCHUS, B KOTOpOfI
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BCTPOEHHAs CUCTEMA PETYJMPOBAHUS BKIKOYAET KOHTPOJUIEP BOJHOrO Cenaparopa,
CKOH(UTYPUPOBAHHBIN C BO3MOXHOCTBIO MPHEMa BXOJHOI'O CUTHAJA, OTHOCSINErocs K
KOJINYECTBY BOJBI B CENApPAaTOpPE CUCTEMbI FT€HEPHUPOBAHUS MOIHOCTH, U 00eCreYnBaTh
BBIXOJIHOM CHTHAJI Ha KJIallaH OTBOJA BOJbI, pa3pelast ujau OJOKHPYsl OTBOJ BOJIbI U3
cemnaparTopa, a TakKe NOAAEPKUBAs KOJUYECTBO BOABI B CENApaToOpe B 3aJJaHHOM
oObeme.

Bapuant 11: Cuctema reHepupOBaHUs MOLIHOCTU O JOOOMY H3
NPEeALIECTBYIOUIUX UM MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHUsI, B KOTOPOH
BCTPOEHHAs1 CUCTEMa PETYJIUPOBAHMS BKIOYAET KOHTPOJIEP HACOCA OKUCIUTENS,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOAHOI'O CUTHAJIA, OTHOCSIIETroCs
UM K MAaCCOBOMY pacxojy TOIJIMBA, UJIU K MACCOBOMY PacXOAy OKHMCIIUTENs, WU K
HUM OOOUM B CHCTEME I'€HEPHUPOBAHUS MOLIHOCTH, & TAK)KE BBIYUCIATH COOTHOIIEHUE
MaCCOBBIX PACXOJ0B TONJIHNBA U OKUCIUTENA.

Bapuant 12: Cuctema reHepupOBaHUS MOIIHOCTH O JOOOMY H3
NpPEeAUIECTBYIOUIUX UJIM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHHUsI, B KOTOPOH
KOHTPOJIJIEP HACOCA OKUCIUTENS CKOHQUTYPUPOBAH TakK, 4TOOBI oOecreunBaTh
BBIXO/IHOH CHTHAJ Ha HACOC OKHUCIUTENSA, U3MEHAS] MOIHOCTh HACOCA TaK, YTOOBI
BO3/1€HCTBOBATh HA COOTHOLIEHUE MACCOBBIX PACXOJ0B TOILUIMBA U OKUCIIUTEINS B
CUCTEME I'e€HEPUPOBAHUS MOLIHOCTH.

BapuanTt 13: Cucrema reHepupOBaHUs MOIIHOCTHU 110 JIIOOOMY M3
NPEeALEeCTBYOIINX WIH NOCIEeAYOIUX BAPUAHTOB BBINOJHEHHS, B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHUS BKJIKOYAET KOHTPOJJIEP AABJIEHUS OKUCIUTEA,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOAHOI'O CUTHAJA, OTHOCSIIErocs K
JABJICHUIO B TIOTOKE OKHUCJIHUTENSI HUXKE KOMIIPECCOpa OKUCIUTEINS], U 00eCTIeunBaTh
BBIXOJHOW CUTHAJ HA MEPEeNnyCKHOM KJIalaH OKUCIUTENs, BhI3bIBAKOIIUN TEPETEKAHNE
OOJBLIEro MIM MEHBIIETO KOJNYECTBA OKHCIUTENS B 00X0M KOMIIpeccopa.

Bapuant 14: Cuctema reHepupOBaHUS MOIIHOCTH O JOOOMY H3
NpPEeAUIEeCTBYIOUIUX UJIM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHUS BKJIKOYAET KOHTPOJIJIEP AABJIEHUS OKUCIUTEA,
CKOH(UTYPUPOBAHHBINA C BO3MOKHOCTBIO MMPHEMa BXOAHOI'O CUTHAJA, OTHOCSIIErocs K
TABJICHUIO B TIOTOKE OKHUCIHUTENS HUKE KOMIIPECCOpa OKUCINUTENS, U 00ecreunBaTh

BbIXOI[HOﬁ CHUTHAJ Ha KJIallaH PEUUPKYJIALNU TeKy‘{efI Cpeahbl, BbISbIBaI-OH_II/Iﬁ BBCACHUC
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OOJIbIIEro MJIM MEHBLIETrO KOJMYECTBA TEKYUYEH Cpebl U3 CUCTEMBI T'€HEPUPOBAHHUS
MOIIHOCTH B MOTOK OKHUCJIHUTEJS BBIIIE KOMIPECCOPA OKUCIUTEA.

Bapuant 15: Cucrema reHepupoBaHus MOLIHOCTU IO JOOOMY U3
NpeALEeCTBYOIIUX U NOCIEAYOINX BAPUAHTOB BBIMIOJIHEHUs], B KOTOPOH
peLUpKYIILHMOHHAS TeKy4as cpeaa MpeacTaBiseT cOOO0H MOTOK B OCHOBHOM YHUCTOTO
CO,.

Bapuant 16: Cucrema reHepupOBaHUS MOLIHOCTH O JOOOMY H3
NPEeALIECTBYIOUIUX UM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHUsI, B KOTOPOH
BCTPOCHHASI CUCTEMa PETYJIHUPOBAHUS BKIOYAET KOHTPOJIEp pa3baBieHus,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOAHOI'O CUTHAJIA, OTHOCSIIETroCs
UM K MAaCCOBOMY PacxXxoAy OKHMCIHUTENs, UJIH K MaCCOBOMY PacxOly B IOTOKE
pazbaBUTENS OKUCIUTENS, UM K HUM OOOMM, a TaK)K€ BBIYUCIATH COOTHOIIECHUE
pPacxoa0B OKUCIUTENS U pa30aBUTENS OKUCIUTENS.

Bapuant 17: Cuctema reHepupOBaHUs MOIIHOCTH O JOOOMY H3
NpEeAUIECTBYIOUUX UJIM MOCAEAYIOIUX BAPUAHTOB BBINOJHEHUs], B KOTOPOH
KOHTpOJIIep pa3daBiieHUs] CKOHPHUTYPHUPOBAH TaK, YTOOBI 00ECIeYnBATh BBIXOIHOH
CUTHAJI HA BXOJHOM KJIallaH OKUCJIMTENs, IpOomnycKas OoJbliee NI MEHbIIEee
KOJINYECTBO OKUCIUTENS B CUCTEMY I'€HEPHUPOBAHUS MOILIHOCTH, TaK YTOOBI
OTHOIIEHHE MAaCCOBOT'0 PACX0/aa OKHCIUTENS K pa30aBUTENI0 OKHCIUTENSI HAXOqUIOCh
B 3aJJaHHOM J1Mana3oHe.

BapuanT 18: Cucrema reHepupOBaHUs MOIIHOCTHU 110 JII0OOOMY M3
NPEeALUIECTBYIOUIUX UM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHUs, B KOTOPOH
BCTPOEHHAs CUCTEMA PETryJIUPOBAHUS BKJIKUYAET KOHTPOJJIEP AABJIEHUS BCACBIBAHUS
KOMIIpeccopa, CKOHPUTYPUPOBAHHBIN ¢ BO3MOXHOCTBIO MMPHUEMa BXOJHOIO CUTHAJA,
OTHOCSIIErocsl K JaBJIEHUIO BCACBIBAHUs T€Ky4el Cpebl BbIIIE IO MOTOKY OT
KOMIIPECCOpa B CHCTEME MeHePUPOBAHMS MOIIHOCTH, H 00E€CIEeUnBATh BBIXOAHON
CHUT'HAJI Ha NEePEeNnyCKHOMN KJalaH, pacloJOXKEHHBIM HUKE MO MOTOKY OT KOMIIpeccopa u
00yCIIOBIMBAOMINNA MEPENyCK OONbIIETr0 UM MEHBIIEr0 KOJUYEeCTBA TEKyUell cpenbl B
TOUYKY, HAXOJSLIYIOCs BbILIE IO MOTOKY OT KOMIIpeccopa.

Bapuant 19: Cuctema reHepupoOBaHUs MOIIHOCTH IO JOOOMY H3
NpPEeAUIECTBYIOUUX HUJIM MOCAEAYIOIUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJUPOBAHUS BKJIKYAET KOHTPOJIIEP CKOPOCTH HACOCA,

CKOH(UTYPUPOBAHHBIN C BO3MOXHOCTBIO MPHEMa BXOJHOI'O CUTHAJA, OTHOCSIIErocs K
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JABJIEHUIO CO CTOPOHBI BCAca BhILIE IO MOTOKY OT Hacoca, U 00ecneuynBaTh BBIXOAHON
CUTHAJ Ha HAaCOC JUJIsl YBEJIUUEHHUs UJIU CHU)KEHUSI CKOPOCTHU Hacoca.

Bapuant 20: Cucrtema reHepupOBaHUsA MOILIHOCTU IO JOOOMY U3
NpeALeCTBYOIIUX U NOCAEAYOINX BAPUAHTOB BBIMIOJIHEHUs], B KOTOPOH
BCTPOEHHAs CUCTE€MA PETYJMPOBAHUS BKJIOUYAET KOHTPOJJIEP HarpeBa OTBOJHOTO
IIOTOKA, CKOH(UTYPUPOBAHHBIN C BO3MOXHOCTBIO ITPHUEMa BXOJHOTO CUTHAJA,
OTHOCSIETOCS K BBIYUCJICHHBIM TPEOOBAHMSIM MO MAaCCOBOMY PacXoAy B OTBOJHOM
MOTOKE OT PEUUPKYJISILHOHHOTO MOTOKA BHICOKOI'O JaBJIE€HUS B CUCTEME
reHEePUPOBAHUS MOLIHOCTH, U 00eCTIeYUBATh BBIXOAHON CUT'HAJ Ha KJIAlaH OTBOJHOTO
NOTOKA, TaK YTOOBI YBEJIMYNUBATH MJIM YMEHBINATh OO PELUUPKYJISHOHHOTO MOTOKA
BBICOKOTO J1aBJI€HUs], HAMIPABIIEMYIO B OTBOJHON MOTOK.

Bapuant 21: Cuctema reHepupOBaHUS MOIIHOCTH O JOOOMY H3
NpeALIeCTBYOIUX UM MOCIEeAYIOMNX BAPUAHTOB BBIMOJIHEHHUS, COepIKaLLasl:

TypOuHy;

KOMIIPECCOpP, YCTAHOBJIEHHBIH HIXE IO TOTOKY OT TYPOUHBI M COOOLIAIOIHIICS C
3TOW TYpOUMHOM;

HACOC, YCTAHOBJICHHBIH HUJKE IO MOTOKY OT KOMIIpeccopa U COOOIIAOIHUACs ¢
3TUM KOMIIPECCOPOM; U

HarpeBaTelb, YCTAHOBJIEHHBIH HUXE 0 MOTOKY OT HAacoca U COOOMAIUNCs ¢
HAaCOCOM U YCTAHOBJICHHBIH BBIIIE MO MOTOKY OT TYPOUHBI M COOOIMIAOIUNCS C
TypOMHOM.

Bapuant 22: Cnioco® aBTOMaTHYECKOTO YIPABJICHUSI CUCTEMOM Te€HEepHUPOBAHUS
MOIIHOCTHU, OTHOCSIIUICS K PYHKIIHOHHUPOBAHHUIO CUCTEMBbI T€HEPUPOBAHHUS
MOLIHOCTH, COAepIKallel Ipynny KOMIOHEHTOB, BKIYAIOIYIO:

TypOuHy;

KOMIIPECCOpP, YCTAHOBJIEHHBIH HIXKE IO MOTOKY OT TYPOUHBI U COOOIIAOIIHIICS C
3TOU TYpOHMHOM;

HACOC, YCTAHOBJICHHBIN HUJKE MO MOTOKY OT KOMIIpeccopa U COOOIAOIUACS ¢
5TUM KOMIIPECCOPOM; U

HarpeBaTelb, YCTAHOBJIEHHBIH HUXKE IO MOTOKY OT HAcOCa U COOOIA0 ITUINCS €
HAaCOCOM U YCTAHOBJICHHBIH BBILIE MO MOTOKY OT TyPOMHBI M COOOINAO IUICS C

TypOUHOI;
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npUYeM YIIOMSHYTO€ (YHKIHMOHUPOBAHNE BKJIIOYAET UCIOJNb30BAHNE
BCTPOCHHBIX B CUCTEMY IT'CHCPUPOBAHUA MOLMHOCTHU OAHOTO UJINU HECKOJbKUX
KOHTPOJUICPOB Jisd IMPpUEMa BXOAHBIX CUTHAJIOB, OTHOCALIUXCA K U3MEPACMBIM
napamMeTpaM CUCTEMbl FT€HEPUPOBAHHS MOLIHOCTH, U OOECIEeUYEHMs BbIXOJHBIX
CUTHAJIOB, MO0 KOTOPBIM aBTOMAaTHUUYECKH YIIPABJISAETCS MO MEHbIIENH Mepe OJUH U3
IPyNIbl KOMIOHEHTOB CUCTEMbI T€HEPpUPOBAHUSI MOIHOCTH.

Bapuant 23: Crioco0 mo 1io00oMy U3 MPEeaIeCTBYOMIUX U MOCIEIY O IUX
BAPHUAHTOB BBIINIOJIHEHUS, B KOTOPOM BbIXOI[HOfI CUTHAJ MTOJIy4a€TCA Ha OCHOBEC
NporpaMMHOTI0, 3aJIOKCHHOI'O B KOMIIBIOTEP aJIr'OpUTMa YIIPABJICHUASA.

Bapuant 24: Crioco6 mo nmio0oMy U3 NPEeAIeCTBYOMUX U MOCIEIY O IUX
BAPUAHTOB BbIINNOJIHEHNA, B KOTOPOM B YKA3aHHOM (I)YHKLII/IOHI/IpOBaHI/II/I HUCIIOJIBb3YyE€TCHA
KOHTpOJIJIEp [Jisl IpUeMa BXOJAHOI0 CUrHajla, OTHOCAILErocs K CUCTeEME
reHEePUPOBAHUS MOLIHOCTH, U VIIPABJIEHHS OJHOU MIM 00EUMH U3 CIEIYIOIIX
OnepaLui:

o6ecnequI/Ie nmogavu BbIXOAHOI'O CUI'HaJla Ha HArpeBaTECJib AJId YBECJINYCHUA UJINU
CHUJKEHUS BbIpaOOTKH TeIIa HarpeBaTeleM,

06ecnequI/Ie nmoaa4yu BBIXOJHOI'O CHUI'HaJia Ha TOIJINBHBIN KJIallaH CUCTEMBI
rCHEpUPOBaHUA MOLMHOCTH AJIA MPOMYyCKAHUA 60.]'[]:;]_[[61"0 NI MEHBIIECTO KOJIUYECTBA
TOIJINBA B CUCTEMY M'€HEPUPOBAHUSI MOLIHOCTH.

Bapuant 25: Cnioco6 no a000oMy U3 NpeAIeCTBYOMUX HIH MOCIEIY0 X
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHHUPOBAHHUE BKJIIOYAET
HCIIOJIb30BaHHUE KOHTPOJUIepa IJid NpueMa UJIM BXOJHOTO CUTHAJa, OTHOCSIIErocs K
pacxony TOIJIMBA, UJIU BXOJHOTO CUTHAJA, OTHOCSILIErocs K pacXoAy OKHUCIHUTENs], UIH
ux 00OHUX, a TaKXKe ISl YIPaBJIeHUs OAHOW UM OOEUMH U3 CIAEAYIOUUX OTepPaLHii:

O6€CH6‘{GHI/IG Imoagavu BBIXOOAHOI'O CUI'HaJia Ha TOILJIMBHBIN KJIAIlaH CUCTEMBI
FrCHEPUPOBAaHUA MOIMHOCTH OJIA MPOMYyCKaHHA 60.]'[]:;]_[[61"0 NI MEHBIIETO KOJIUYECTBA
TOINIMBA B CUCTEMY I'€CHCPHUPOBAHUA MOIIHOCTH.

obecreyeHre MOJAYH BBIXOJHOTO CUTHAJIA HA KJIAMaH OKUCITUTENS] CUCTEMBI
FrCHECPUPOBAHUA MOIMHOCTH AJid MPOMYyCKAHHA 60.]'[]:;]_[[61"0 NI MEHBIIET'O KOJIUYECTBA
OKHCIIUTENIA B CUCTEMY TCHEPUPOBAHUA MOIITHOCTH.

Bapuant 26: Crioco6 mo nm000My U3 NPEeAIeCTBYOMUX U MOCIEIY 0 IUX
BAPUAHTOB BBIMIOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIMOHHUPOBAHNE BKIKOYAET

HUCIIOJIb30BAHUE KOHTPOJUIIEpA AJid IPpUEMa BXOAHOrI0 CUrHaja, OTHOCAIIErocs K
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TEMIIEPATYPEC BBIXJIOITHOT'O MMOTOKA Typ6I/IHI:;I, u o6ecnequI/Ie moaadYnu BBIXOJHOI'O
CUTHaJIa HAa HACOC, PACIOJIOKEHHBIN BBIIIE MO MOTOKY OT TYPOUHBI, ANl YBEIUUEHUS
UJIU CHUJKEHHS pacxoja MOTOKa, BBIXOASIIEr0 U3 HACOCa.

BapuanT 27: Cnoco6 no 1r000oMy U3 IpenIecTBYMUX UIH MOCIEAYO IHX
BAPUAHTOB BBIMIOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIMOHUPOBAHHE BKJIIOYAET
HCIIOJIb30BaHUE KOHTPOJLIepa Jis pUeMa BXOJHOTO CUTHAJA, OTHOCSIIErocs K
JABJIEHUIO MTOTOKA TEKyYel Cpelnbl Ha BCAace BbILIE HACOCA, U 00ECTeYeHUs OqauH
BBIXOOHOI'O CUT'HAJIa Ha HepeHyCKHOﬁ KJ1aliaH, pacnononceHan‘/'I BbIIIE ITO ITOTOKY OT
Hacoca.

BapuanT 28: Crioco6 mo nmo00oMy U3 NPEeaIecTBYOMNUX U MOCIEIY O IUX
BaPHAHTOB BBIMTOJHEHUS, B KOTOPOM yIAOBJIETBOPSIETCS OAHO HJIH 00a U3 CIEeNYO X
TpeOOBaHUI:

KOHTPOJUJIEP BBI3BIBACT MEPECTCKAHUE 60.]'[]:;].[[61"0 NJIN MEHBIIETO KOJIMYECCTBA
TeKy4el cpeabl OOpaTHO B TOUKY, HAXOMSIIIYIOCS BBILIE MO MOTOKY OT MEPENyCKHOTO
KJIanaHa;

KOHTPOJUICP BBI3bIBACT OTBOJ 60.]'[]:;].[[61"0 NJINn MEHBIICTO KOJIMYECTBA Tequeﬁ
Cpe€aAbl U3 CUCTEMBI TCHEPUPOBAHUA MOITHOCTHU B TOYKE, HaXOHﬂmeﬁCH BbBIIIE IIO
IOTOKY OT Hacoca.

BapuanT 29: Crioco6 no nm000My U3 NPEeAIecTBYIOMUX N MOCIEIY IO LIUX
BapHAHTOB BBIMOJHEHHS, B KOTOPOM YKa3aHHOE (QYHKIIMOHHUPOBAHHE BKJIIOYAET
HCIOJb30BAHUE KOHTPOJUIEPA AJIsl IPUeMa BXOJAHOIO CUTHAJIA, OTHOCAIIErocs K
JAaBJICHUK B BBIXJIOITHOM ITIOTOKE Typ6I/IHI:>I, u O6eCHeLIeHI/I$I mogavul BBIXOOHOTI'O
CHTHaJIa Ha KJIallaH OTBOJA TeKy4del Cpeabl U BO3MOXKHOCTH OTBOAA TeKy4Yel Cpeabl U3
BBIXJIOITHOT'O ITIOTOKA, a TaAKXKE, OINIINOHAJIBHO, O6eCHeLIeHI/I$I nmoaavu BBIXOOHOI'O
CHUT'HaJIa Ha KJIallaH OTBOJA TeKy4del Cpeabl U BO3MOXKHOCTH BBOJA TEKy4ell Cpelbl B
BBIXJIOMHOMN MOTOK.

Bapuant 30: Crioco6 mo nmo0oMy U3 NPeAIeCTBYIOMUX UIH MOCIEY O IUX
BAPUAHTOB BBIIMNOJIHEHUS, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIKOYAET
HCIOJIb30BaHUE KOHTpOJIepa [Jis IpUeMa BXOJHOI'0 CUTHaJIa, OTHOCSIIErocs K
KOJIMYECTBY BOJABI B C€MapaTope, BBCACHHOM B CUCTEMY I'CHCPUPOBAHHUA MOIIIHOCTHU, U
o6ecnequI/m nmoaa4Ym BBIXOJHOI'O CHMI'HalJla Ha KJjlallaH OTBOJd4d BOABI U BO3MOXHOCTH
OTBOAUTH UJIM HC OTBOAUTDL BOAY U3 CCIIapaTopa AJid MOAACPNKAHUA KOJINUYIECCTBA BOADBI

B C€IlapaTope€ B 3aJaHHOM obObeme.
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Bapuant 31: Crioco6 mo nm000oMy U3 NPEeAIIecTBYIOMUX TN MOCIEIY O IUX
BAapUAHTOB BBIINIOJIHEHUS, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIKOYAET
HCIIOJIb30BAHUE KOHTPOJUIEPA AJis IpUeMa BXOJAHOIO CUTHAJa, OTHOCSIETOCS UM K
MacCOBOMY pacxoAay TOIUIMBA, UJIM K MACCOBOMY PacXOAy OKUCJIUTENS, UJIU K HUM
000UM B CHCTEME TeHEPUPOBAHUSI MOIIHOCTH, a TAK)KE JIs1 BBIYMCIEHHUS] COOTHOIICHUS
MaCCOBBIX PAaCXOJIOB TOILINBA U OKHCIUTENS.

Bapuant 32: Crioco6 no 1ro0oMy U3 MpeaeCTBYOIUX UIH MOCIeAY 0 IIUX
BAPHAHTOB BBIMOJHEHHS, B KOTOPOM KOHTPOJLIEp o0ecredrnBaeT moaady BbIXOIHOTO
CUTHAJIa Ha HACOC OKUCIIUTENISI, U3MEHSISI MOITHOCTh HACOCA TAKUM 00pa3oM, 4TOOBI
BO3JIEHCTBOBATh HA COOTHOLIEHUE MACCOBBIX PACXOJIOB TOIUIMBA U OKHUCJIUTEJS B
CUCTEME T’CHEPUPOBAHUA MOIITHOCTH.

Bapuant 33: Crioco6 mo nmo0oMy U3 NPeAeCTBYIOMUX UIH MOCIEY O IUX
BAPUAHTOB BBIINNOJIHEHUS, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIFOYAET
HCTIOJIb30BAHUE KOHTPOJUIEPA AJIs MPHUeMa BXOJAHOrO CUTHANA, OTHOCSIIErocs K
IABJIEHUIO B TOTOKE OKHUCITUTENSI HUKE KOMIIPECCOpa OKUCTUTENS, U 00eCIedeHHs
Imoaa4yu BbIXOJHOI'O CHMIrHalJla Ha HepeHyCKHOﬁ KJ1anlaH OKHCIIUTEIIA, TAK LITO6I>I
BbI3bIBATH MPOMYCKAHHUE 6OJ'II>LH6FO WM MEHBIICTO KOJIMYECTBA OKHUCIIMTEIIA B O6XOI[
KOoMIIpeccopa.

BapuanT 34: Crioco6 no nm000My U3 NPEeAIecTBYIOMUX N MOCIEIY 0 IUX
BapUAHTOB BBIMOJHEHHS, B KOTOPOM YKa3aHHOE (QYHKIIMOHUPOBAHHE BKJIIOYAET
HCIOJb30BAHUE KOHTPOJUIEPA AJIsl IPUeMa BXOJAHOIO CUTHAA, OTHOCAIIErocs K
JABJIEHUIO B TTOTOKE OKHUCIIUTEJIS BbILIE KOMIIPECCOPa OKUCUTENS, U 00ecTieueHusl
MOa4H BBIXOJHOTO CHTHAJA HA KJAMaH PEUUPKYJSLIUN TeKy4el cpeabl, TaK YTOObI
BBI3bIBATH L[O6aBJ'[eHI/Ie 6OJII::H_I€FO NJIN MEHBIIETIO KOJIUYECTBA peI_II/IpKYJISILIHOHHOﬁ
Tequeﬁ CpE€AbI B ITIOTOK OKUCIUTEIIA B TOUKE, HaXOI[ﬂLLIefICﬂ BbBIIIC I1O IMMOTOKY OT
KOMIIpeCCOpa OKUCIUTENS.

Bapuant 35: Crioco6 mo nmo0oMy U3 NPeaIeCTBYIOMUX UIH MOCIENY O IUX
BAPUAHTOB BBLIMOJHEHUS, B KOTOPOM PELUPKYIALUUOHHAA TEKyYasi cpeaa NpeaCcTaBIsIeT
co0oii MoToK B 0CHOBHOM 4uncTOro CO;.

Bapuant 36: Cioco6 no nrodoMy U3 MpeAIecTBYMUX U MOCIENY O IHX
BAPUAHTOB BBIINIOJIHEHU, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIKOYAET
HCTIOJIb30BAHUE KOHTPOJUIEPA AJIs IPUeMa BXOJAHOIO CUTHAJIA, OTHOCSIIErocs Uu K

MaCCOBOMY pacXxoAy OKHUCIUTEIA, U K MAaCCOBOMY pacxXxoay B IOTOKE p336aBI/ITeJ'I$[
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OKHCJIUTEJISI, UJIU K HUM 00OUM, a TaK»XKe IJIs BBIYMCJICHUS COOTHOIIEHHS PaCXOI0B
OKMCJIHTENS U pa30aBUTENS OKUCIUTENS.

Bapuant 37: Crioco6 mo n000oMy U3 NPEeAIecTBYIOMUX TN MOCTEIY 0 IUX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM KOHTPOJLIEp CKOHPUTYPUPOBAH TaK, YTOOBI
obecreunBaTh BHIXOAHON CUTHAJ Ha BXOAHOMW KJIANIaH OKUCIHUTENS, TPOMyCcKas
OoJsibliee UJIM MEHbIEe KOJIHYECTBO OKUCIUTEINSA B CUCTEMY Te€HEPUPOBAHUS
MOIIHOCTH, TaK 4YTOOBI OTHOIIEHHE MAaCCOBOTO PacXoaa OKHCIUTEINS K pa30aBUTENIO
OKHMCJIUTENS HAaXOIUJIOCh B 3alaHHOM JHama3oHe.

BapuanT 38: Crioco6 mo nio0oMy U3 NPEeaIIeCTBYOMIUX U MOCIEIY O IUX
BAPUAHTOB BBIMIOJIHEHUS, B KOTOPOM yKa3aHHOe QYHKIIMOHUPOBAHHE BKIIOYAET
HCIIOJIb30BaHNUE KOHTPOJLJIepa [Jisl IpUeMa BXOJHOI'0 CUTHAJIa, OTHOCSIIErocs K
NABJIEHUIO BCACHIBAHUS BBIIIE KOMIIPECCOPa B MOTOKE TEKy4el cpenbl, U obecreueHus
MOJIa4y BBIXOJHOTO CUTHAJIA HA NIEPEMYCKHOM KJIanaH, YCTAHOBJIEHHBIN HUXKE 1O
MOTOKY OT KOMIIpeccopa U 00YCJIOBINBAIOIIUI MepenycK OONbIIEro NI MEHBIIETO
KOJIMYECTBA TEKY4EeH Cpeabl B TOUKY, HAXOSLIYIOCS BbIIIE MO MOTOKY OT
KoMIIpeccopa.

Bapuant 39: Crioco6 mo no00oMy U3 NPEeAecTBYIOMUX N MOCIEIY 0 IUX
BapPUAHTOB BBIIOJIHEHUS, B KOTOPOM YKa3aHHOE (QYHKIIMOHUPOBAHHUE BKJIOYAET
HCIIOJIb30BAHNE KOHTPOJLJIEpa [Jis IpUeMa BXOJHOTO CUTHAJIA, OTHOCSIIErocs K
JaBJIEHHUIO CO CTOPOHBI BCAaca BBILIE IO MOTOKY OT Hacoca, U o0ecrnedyeHus nogayu
BBIXOJTHOTO CUTHAJIa HA HACOC AJIsl YBEJUYEHUs UJIM CHUXKEHUSI CKOPOCTHU Hacoca.

Bapuant 40: Crioco6 mo nmio00oMy U3 MPeaIIecTBYIOIIUX BAPHAHTOB BBITOJHEHHUS,
B KOTOPOM yKa3aHHOE PYHKIMOHHPOBAHHE BKJIIOYAET UCIOJb30BAHUE KOHTPOJIIEpa
IJIs TprUeMa BXOJHOTO CUTHAJIA, OTHOCSIIEroCs K BBIYUCIEHHOMY TpeOOBaHUIO 1O
MaCCOBOMY pacXoOJay B OTBOJHOM IMOTOKE OT PEUUPKYISLUOHHOTO MOTOKA BBICOKOTO
naBjeHus, u o0ecredeHus MoJa4yy BhIXOHOTO CUTHAJIA HA KJIallaH OTBOJHOTO MOTOKA,
YBEJMYUBAOIIEr0 WU YMEHBIIAKIIErO O PEHUPKYJISIHUOHHOTO MOTOKA BBICOKOTO
NaBJICHUS, HATIPABJISIEMYIO B OTBOJAHOM MOTOK.

KpaTtkoe onucanue yepTexen

Hanee nuzo0pereHne paccMoTpeHo 6osiee moApoOOHO CO CCHUIKON Ha MpUJiaraeMbie
YepTEeKU, Ha KOTOPBIX HEe 00513aTENBHO € COONII0AEHNEM MacIiTada CXeMaTHIYECKHU

IIOKa3aHO:
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Ha ¢ur. | — cucreMa reHepUpPOBAHHS MOLIHOCTH, COJEPIKAINasi KOMIIOHEHTBI
CHCTEMBI PEryJIUpPOBaHUs COTNJIACHO BAPUAHTAM BBIMOJHEHHUs HACTOSLIErO
N300peTeHuUs], IPU 3TOM KOMIIOHEHTBI PEr'yJIMPOBAHUS BBINOJHEHBI, B YACTHOCTH, C
BO3MOJKHOCTBIO PEryJIUPOBAHUS TEMIIEPATYPHI;

Ha ¢ur. 2 — cucremMa reHepupOBaHMS MOIIHOCTH, COAEpIKaIiasi KOMIOHEHTBI
CHUCTE€MBI PEryJUPOBAHUs COTJIACHO JPYTUM BapUaHTaM BBIMOJHEHUs HACTOSIIETO
nu300peTeHusi, IPU 3TOM KOMIIOHEHTBI PEryJIHPOBAHMS JOMOJHUTEIBHO BBITIOJHEHBI C
BO3MO’KHOCTBIO YIPABJIEHHUS HCTOYHUKOM TEIIA;

Ha ¢ur. 3 — cucTeMa reHepUPOBAHHS MOLTHOCTH, COJEPIKAINasi KOMIIOHEHTBI
CHCTEMBI PEryJIUPOBaHUs COTJIACHO JPYTUM BapUAHTaM BBINOJHEHUS HACTOSILIErO
N300peTeHus], IPU 3TOM KOMITIOHEHTBI PETYJIHPOBAHHS BBINIOJHEHBI, B YACTHOCTH, C
BO3MOJKHOCTBIO YIPABJICHUS 3JI€MEHTAMU CUCTEMBbI T€HEPUPOBAHUS MOLIHOCTH C
MPSIMBIM CKUTaHUEM TOILJIMBA,

Ha ¢ur. 4 — cucreMa reHepUpPOBAHHS MOIIHOCTH, COEepKAIIasi KOMIIOHEHTbI
CHCTEMBI PEryJIUpPOBaHUs COTJIACHO APYTMM BapHAHTAM BBINIOJHEHHS HACTOSALIETO
N300peTeHuUs], IPU 3TOM KOMITIOHEHTBI PEryJIHPOBAHUS BBINOJHEHBI, B YACTHOCTH, C
BO3MOJKHOCTBIO YIPABJIEHUSI APYTUMHU 3JIEMEHTAMU CUCTEMbI T€HEPUPOBAHUSA
MOIIIHOCTH C NPSIMBIM CXKUTAHUEM TOILIMBA,

Ha ¢ur. 5 — cucreMa reHepUpOBaHUS MOLIHOCTH, COJlePIKaIlasi KOMIIOHEHTBI
CHUCTEMBI PEryJIUPOBaHUs COTJIACHO APYTUM BapUAHTaM BBIIIOJHEHUS HACTOSLIETO
n300peTeHusi, IPU STOM KOMITIOHEHTBI PEryJIMPOBAHHUS BBIMOJHEHBI, B YACTHOCTH, C
BO3MO’KHOCTBIO YIPABJICHUS APYTUMHU 3JIEMEHTAMU CUCTEMbI T€HEPUPOBAHUSA
MOIIHOCTH C MPSIMBIM CXKUTAHHEM TOIUTMBA, B TOM YHCJIE, C yAaJleHueM U30bITOUHON
MacChl U3 CUCTEMBbI T€HEPUPOBAHUS MOLIHOCTH,

Ha (ur. 6 — cucTeMa reHepUPOBAHHS MOLTHOCTH, COJIEPIKAINasi KOMIIOHEHTBI
CHCTE€MBI PEryJIUpPOBaHUs COTJIACHO JPYTUM BapUAHTAM BBINOJHEHUs HACTOSIIErO
N300peTeHus], IPU 3TOM KOMITIOHEHTBI PETYJIHPOBAHHS BBINIOJHEHBI, B YACTHOCTH, C
BO3MOJKHOCTBIO YIPABJIEHUSI APYTUMHU 3JIEMEHTAMU CUCTEMbI T€HEPUPOBAHUSA
MOIIIHOCTH C MPSIMBIM CXKUTaHHEM TOIUIMBA, B TOM YHCIIE, C YAaJlleHHEeM N30BITOUHON
MacCChl U3 CUCTEMBI T€HEPUPOBAHUS MOIIHOCTHU, U

Ha ¢ur. 7 — cucTeMa reHepupOBaAHMS MOLIHOCTH, COJEePIKAINasi KOMIIOHEHTBI

CHUCTEMBI PETryJIUPOBAHUA COIJIACHO APYIUM BapUaHTAaM BBIIOJTHEHUA HACTOAIIECT O
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I/1306peTeHI/I${, IIpy 3TOM KOMIIOHECHTHI PEryJIUPOBAHUA BbIIIOJTHEHbI, B HaCTHOCTH, C
BO3MOKHOCTbBIO YIIPAaBJICHHA no;:[aqef/'l TEIJia B CUCTEMY T'€CHCPUPOBAHUSA MOLIHOCTH,

OcyuiecTBiieHUEe U300pEeTEH U

Janee HacTosimee uzobperenue Oyaer onucano Oosee nmoiHo. JJanHoe
n300peTeHne, OJHAKO, MOXKET OBITh Pean30BaHO MHOTHMH PAa3JINYHbIMU MyTSAMH U HE
JOJKHO PACCMAaTPUBATLCS KaK OIPAHUYEHHOE ONMCAHHBIMU BAPUAHTAMMU BbINIOJTHEHUS,
NPUBEACHHBIMH Jajiee, MPUYEM 5TH BAapUAHTHI IPEACTABIEHBI TaK, YTOOBI OMMHCAHHIE
OBLIO MOJHBIM U 3aBEPIIEHHBIM, a TAKXKe MOJHOCTHIO PACKPBIBAIO 00beM H300peTeHus
IJISl CTIELUAINCTA B JAHHOHM 00acTH TeXHUKU. [IpakTHYECKU B IPUBEICHHOM
OMUCaHuU U B popmylie u300peTeHus NCTOIb30BaHNE (OPM €JUHCTBEHHOI'O YUCIa
BKJIFOYAE€T MHOKECTBEHHOCTh O0BEKTOB, 10 TEX MOP, MOKA SICHO HE OrOBOPEHO MHOE.

B opHOM MM HECKOJBKUX BapUAHTaX BBIMTOJHEHHUS HACTOSIIEE OMUCAHUE
UCIIOJIb3yEeT CUCTEMBI U CTIOCOOBI PETYJIUPOBAHHS T€HEPUPOBAHUS MOIITHOCTH.
CucTteMbl 1 CIOCOOBI PEryJIMPOBAHUS MOTYT HCIIOJIb30BATHCS B IIHPOKOM
pazHoOOpa3uu cUCTEM reHepupoBaHus MomHocTH. Hanpumep, cuctemMsl
peryJupoBaHMUs MOTYT MPUMEHITHCS B OMHON MJIM HECKOJBKUX CHCTEMAaX, B KOTOPBIX
TOIUIMBO CJKUTAETCS JUISl OJyUEeHHUs TEMJja C LeJbl0 HarpeBa NOTOKa, KOTOPbIM MOXKET
CXKMMATBCS UJIM HE C)KMUMATbhCS BBIIIE BHEIIHErO AaBJeHUsA. AHAJOTUYHO CUCTEMBI
peryJupoBaHHUs MOTYT IPUMEHSTLCS B OAHON MJIM HECKOJBKUX CHUCTEMAaX, B KOTOPBIX
pabouee Teno LUPKYJIHUPYET, MOBTOPHO HATPEBASICh M OXJAXKAASCH, TEM CAMBIM
HEOJHOKPATHO CXKUMAasICh U pacmupssch. Takoe pabouee TEIO MOXKET CONEpPIKATh,
HarpuMep, OJUH UJIM HECKOJIbKO KOMIIOHEHTOB U3 rpynmnsl, Bkiaovanueit HyO, CO; u
N».

[Tpumepsl cucTeM U COCOOOB T€HEPUPOBAHUSI MOITHOCTH, B KOTOPBIE MOTYT
OBITH BBEJICHBI OMTMCAHHBIE 31€Ch CUCTEMBbI YIIPaBJEHUS pacKpbIThl B naTeHtax U.S.
9,068,743 na ums Palmer u np., 9,062,608 Ha umst Allam u np., 8,986,002 Ha ums
Palmer u np., 8,959,887 na umsa Allam u ap., 8,869,889 na ums Palmer u ap.,
8,776,532 na ums Allam u ap., 8,596,075 Ha ums Allam u ap., mosHOe comepkaHue
KOTOPBIX BKJIIOUEHO B JaHHOE OMMCAHHE B KaUeCTBE CChIIOK. B kauecTBe He
Cly»Kalllero OrpaHUYeHHEeM IpUMepa CUCTEMA T'€HepUPOBAHUS MOIIHOCTH, C KOTOPOH
MOXKET UCIOJIb30BATHCS OMUCAHHAS 3[1€Ch CUCTEMA PETYJIHPOBAHHS, MOXKET OBbITh

BBIMMOJIHCHA C BO3MOXHOCTBIO CXKHTIaHHUA TOILJIMBaA C 02 B NpUCYTCTBUU

LUpKyJaupyrouei Texkyueil cpearl Ha ocHoBe CO; B kaMepe cropanusi, B kotopyto CO,
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NPEANOYTUTENBHO BBOAUTCS O] 1aBJIEHHEM IO MEHbIIEH Mepe NpUuOIu3uTenbHo 12
MlIlIa u npu TemnepaTtype 1o MeHbineit mepe npudauzurenbHo 400°C, uro
obecrneynBaeT MOTOK NPOAYKTOB ropenusi, cogepxkamuii CO, u npeano4TUTETbHO
UMEIIUH TemMnepaTypy no MeHosueid mepe npudnusurenpno 800°C. Takas cucrema
F€HEpPUPOBAHUS MOIIHOCTU MOXET TaK)K€ OTJIUYAThCS OJHUM UJIU HECKOJbKUMHU
CBOWMCTBAMU U3 CIEAYIOIIUX:

ITOoTOK MPOAYKTOB FOPEHUSI MOKET PaCIIUPSATHCS B TYpOMHE C AaBICHUEM Ha

BbIxOAe pubnusurensuo 1 MIla unu Gonee, reHepupyroINeil MOITHOCTb U
obecneunBared MOTOK TYPOUHHBIX BBIXJIONOB, conepsxkamuii CO;.

IToTok TypOMHHBIX BBIXJIOIIOB MOXET IMPOIMYCKAThCS Yepe3 00K
TEeTIOO0OMEHHHKA Uit 00ecredeHns OXJIaXXAEHHOTO BhIXJIOMMHOTO MOTOKA.

OxnaxAeHHBIH MOTOK TYPOUHHBIX BBIXJOMOB MOXKET MOABEPTraThcs 00paboTke
175 yajeHHUsl U3 Hero CONMYyTCTBYIOINUX KOMIOHEHTOB, oTaudaromuxcs oT CO;, uTo
obecneunBaeT OUMINEHHBIH BBIXJIOMMHON MOTOK.

OunineHHBIH BBIXJIOMHON MOTOK MOKET CXKUMAThCS ¢ obecrnedeHnemM
LUPKYJIUPYIOLIEro NOTOKA TeKyuel cpefbl Ha OCHOBe cBepxkputudeckoro CO;.

ITorox nupkynupyrouieil Tekyueil cpeasl Ha OCHOBe cBepxkputuueckoro CO,
MOXKET OXJIaXJAThCs NI o0ecreueHus HUPKYJIUpPYoIeld TeKky4uel cpebl Ha OCHOBE
CO; BBICOKOH MUIOTHOCTHU (B KOTOPOH MIOTHOCTD NMPEANOUYTUTENBHO COCTABISAET MO
MeHbLIelH Mepe npubausurenbuo 200 Kr/M3).

Hupkynupyromas Tekydas cpeia Ha OCHOBe BricOKOMIOTHOro CO, MoxeT

CXKHUMATBCA IPU NEPEKAYKE HACOCOM OO HaBJIICHUA, IPUTOAHOTO OJid BBOJAAa B KaMEPY

CrOpaHus.
Coxaras uupkyaupyromas Tekydas cpena Ha ocHoBe CO; MOXKET HarpeBaThCs

IIPY NPOIYCKAHUU depe3 OIOK TemIo0OMEeHHNKA C UCIIOJNb30BAHIEM TEILIa,

PEKyIepUPOBAHHOTO U3 MOTOKA TYPOUHHBIX BBIXJIOIOB.

Bces nupkynupyromas Tekyudas cpena Ha ocHoBe cxkaTtoro CO, unu 4acTh ee

MOJKET OBITh AOIMOJIHUTEJIbHO HArpe€Ta TCIJIOM, IMOJIYUYCHHBIM HE OT IMOTOKA Typ6I/IHHbIX

BBIXJIOIIOB (HpI/I STOM NPEANTOUTUTEIIBHO I[OHOJ'IHPITGJ'II:;HI:;I?I Harpes obecrneunBaeTcs
OAHUM UJIN HECKOJIbKUMHU NNYTAMU, TAKUMU KAaK HArpe€s A0, B IPOLECCCE UJIN MOCITIC

MPONYCKAaHUS Yepe3 TeIIOOOMEHHHUK).
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Hupkynupyromas Teky4asi cpera Ha OCHOBE HarpeTtoro, cxkatoro CO; MoxeT
OBITH MOBTOPHO BO3BpaIleHa B KaMepy CropaHus (IIpH 3TOM TeMIiepaTypa
LUPKYJIUpYIOLIEeH TeKy4Yell cpearl Ha OCHOBE Harperoro, cxaroro CO;, nocrynamouiei
B KaMepy CrOpaHHusl, MPEANOYTHTEIbHO MEHbIE TEMIEPATYPbl TIOTOKA TYPOUHHBIX
BBIXJIOTIOB He Gouee, uem npubiusurensuo Ha 50°C).

PackpbIThie B JAaHHOM ONMHCAHUH CHCTEMbI PETYJIUPOBAHUS MOTYT OBITh
0COOEHHO MPUMEHHUMbI B OTHOIIEHUU TAKUX CIIOCOO0OB reHEPUPOBAHHUS MOIHOCTH, KaK
NPOMJLIIO CTPHPOBAHHBIE BbILIE, U3-32 HEOOXONMMOCTH MPELU3UOHHOTO
peryJupoBaHHs HECKOJBKHX NMapaMeTPOB HECKOJbKUX IMOTOKOB, TPEOYIOIUX TOYHOTO
KOHTPOJIs Juisi obecrnedeHust TpeOyeMbIX XapaKTepHCTUK U 0€30MacHOCTH mpolecca.
Hanpumep, B OIHOM HJIM HECKOJbKHMX BapHaHTaxX BbINOJHEHUS MpeCTaBIEHHbIE
CHUCTEMBI PEryJIHUPOBAHUSI MOTYT OBITh TPUMEHUMBI JJII BBITTOJHEHHUS OJHON HITH
HECKOJIbKUX CIIENYIOIUX QYHKLIHH.

IlpencraBieHHbIE CUCTEMBI PETYJIUPOBAHUSA MOTYT NPUMEHATHCS ISt
obecnieuyeHUsI BO3MOKHOCTH Pa3eIbHOr0 YIPABJIEHUS IEPEMEHHBIMU CKOPOCTAMHU
reHepUPYIOIel MOIHOCTh TYPOUHBI U KOMIIPECCOPA, HCIOJIb3yEMOr0 AJIs CIKATUs
NOTOKA, KOTOPBIH, B KOHEUHOM CUETe, PACIIMPUTCS MPU NPOXOXKAEHUH Yepe3 TypOHuHY.
OTO SABISIETCS MIPEUMYIIECTBOM IO CPABHEHUIO C OOBIYHBIMU ra30BbIMH TypOMHAMH, B
KOTOPBIX KOMIIPECCOpP M TYpOUHA YCTAHOBJIEHBI HA OJHOM Bajly. DTa M3BECTHAs
KOMITOHOBKA J1eJIa€T HEBO3MOKHOH paboTy KoMImpeccopa ¢ mepeMeHHON CKOPOCTHIO.
ITocTOosIHHBIE CKOPOCTH BpallleHUs B BXOAHbIE MapaMeTpbl 0OYCIOBINBAIOT B
OCHOBHOM ITOCTOSIHHBIN MPOINYCKAa€MbIii MAaCCOBBIH IOTOK B KOMIIPECCOP W,
CJIeA0BaTeIbHO, B TypOuHY. Ha 5TO MOKHO BO3A€HCTBOBATh MYTEM HCIIOJb30BAHUS
BXOJHBIX HaIpaBJISIOLINX JIOMATOK, OTPAaHUYMBAIOINUX BO3AYLIHBIA MOTOK,
MOCTYNAOUIUI B KOMIIPECCOP, U TEM CAMBIM CHUKAIOUIUX MPONYCKAaE€MBbI MaCCOBBIN
noTok. CorjacHo HacTosmeMy U300pPETEHUIO UCIIOIb30BaAHNE HACOCA MEKIY
KOMIIPECCOPOM U TYpOHMHON obecrneynBaeT BBICOKHI YPOBEHD YIIPABISIEMOCTH
CHUCTEMbl F€HEPUPOBAHUS MOIIHOCTHU. JTO MO3BOJIsIeT YCTPAHUTDH B3aUMO3aBUCUMOCTD
ME3KJly MaCCOBBIM IMOTOKOM, MPOXOASLIUM Uepe3 CBA3KY KOMIIPECCOp-Hacoc, U
CKOPOCTBIO BaJjia B CBsA3KE TYPOHMHA-KOMIIPECCOP-TeHepaTop.

IIpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh IMOJIE3HBI IS

peryJupoBaHMsl BXOJAHOTO U (MJIHM) BBIXOJHOTO JaBJIEHUS TYPOUHBI, B KOTOPOH
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MPOUCXOAUT PACIIMPEHUE HArPETOro ra3oBoro noroka. Harperslii ra3oBbii NOTOK
MOXKeT ObITh mpeumMyuiecTBeHHO norokom CO, (1o macce).

IIpencraBieHHbIE CHCTEMBI PETYIUPOBAHUS MOTYT OBITh MMOJIE3HBI IS
peryiaupoBaHMs BBIXOJHOW TeMIepaTypsl TypOUHBIL.
IIpencraBieHHbIE CUCTEMBI PErYJIUPOBAHISA MOTYT OBITh TOJIE3HBI IJIS

yrpaBjieHUs] pabOTON CHCTEMbI T€HEPUPOBAHUSI MOLIHOCTH, BKJIIOYAKOIIEH CpeacTBa
cxkatus s nogbema nasiieHust CO, B BBIXOJHOM MOTOKE TypOUHBI 1O JABJIEHUS BO

BXOJHOM MOTOKE TYPOUHBI, TaK YTOOBI 3TU NaBJIEHUS MOAAEPKUBATUCH HA JOJKHOM
yPOBHE.

[IpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBbITh IMOJIE3HBI IS
ynpasieHus: oTBogoM uuctoro CO;, MoayueHHOro U3 yriepoaa, CoAepiKallerocs B
TOIJINBHOM Ta3e KamMephl Cropanusi, B 1r000#i Touke cpencts cxatusi CO, oT naBneHus
Ha BBIXOJ€ TYpPOMHBI 1O NaBJICHUS HA BXOJE TYpPOHHBI.

IIpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh IMOJIE3HBI IS
yrnpaBiieHUs! pabOTON CHCTEMBbl T€HEPUPOBAHUSI MOIITHOCTH, B KOTOPOH ropsiuue
TypOMHHBIE BBIXJIONBI OXJIAKIAIOTCS B TEINIOOOMEHHUKE-3KOHOMAaN3epe, Harpesas
peuupkyasinnoHHbIl CO) NOTOK BBICOKOTO 1aBJIEHUS, YTO 00ecreynBaeT
peKymepaLmio Tenjaa OT OXJaXJAMUXCA TYPOUHHBIX BBIXJIONOB U ONTHUMAJIbHbBIN
peLUpKYISALHOHHBIN MOTOK Harperoro CO, BBICOKOI'O AaBJIEHUs B KAMEPY CrOpaHus
IIPU HaUBBICIIENH BO3MOXKHON TeMIlepaType.

[IpencraBiieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh MOJIE3HBI IS
ONTUMH3AIMHU MOAAYH TeIia B peuupKyasiuuonubiii CO, moTok (Hampumep, mpu
temreparype npudnuszurenbuo 400°C unu MeHee) OT BHELIHETO UCTOYHUKA TEria IJis
CHUJKECHUS TEMIIEpaTypPHON pa3HHUIbI B TeIJI00OMEHHNKe-3KoHOMalzepe Huke 400°C ¢
L[EeJIbI0 JOCTHXKEHHUS] MaKCUMalIbHOTO KoJinuecTBa penupkyisuuonHoro CO;, koTopoe
MOKET OBITh HArPETO MOTOKOM OXJIAXKAAKIUXCS TYPOHMHHBIX BBIXJIONOB, H
MUHHMHU3ALHN TEMIEPATYPHON PAa3HHUIBI HA TOPSAYEM KParo TEIJI00OMEHHHUKA -
3KOHOMam3epa.

IIpencraBieHHbIE CHCTEMBI PETYJIHPOBAHUS MOTYT OBITH MOJE3HBI AJIS
yIpaBJIEHUs TIOTOKOM TOIJIMBA B KaMEpPy CrOPaHMs € LeJblo 00ecrnedeHus Toro,

4TOOBI MPOAYKTHI TOPEHHUS IPU UX CMEIIUBAHUH C HATPETHIM penupKyIsnuoHHbM CO )
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NOTOKOM BBICOKOT'O JAaBJIEHUs COCTABJISUIM BXOAHOM ra30BbId MOTOK B TYPOHHY C
TpeOyeMoi TeMnepaTypoi U 1aBICHUEM.

IIpencraBieHHbIE CUCTEMbI PETYJIHPOBAHUSI MOTYT OBITh TOJIE3HBI IJIS
yIpaBJEHHs] MTOTOKOM KHCJIOpPOAa B KAMepy CropaHus, co3aaBasi TpedyemMyro
n30BITOUHYIO KOHIEHTpauo Oy BO BXOAHOM MOTOKE TYpOMHBI, 00€CIednBarO LIy IO
MOJTHOE CTOpPaHHEe TOIJIMBA.

[IpencraBiieHHbIE CHCTEMbBI PETYJIUPOBAHHUS MOTYT OBITh TOJIE3HBI IJISI
yrpaBjieHUs] pabOTOH CHCTEMbI T€HEPUPOBAHUSI MOLTHOCTH TaAKUM 00pa3oM, 4TOOBI
NOTOK TYpOMHHBIX BBIXJIOTOB, BHIXOASIIUI U3 TEMIO0OMEHHIKA-3KOHOMali3epa, MOor
OBITh TOMOJHUTEIBHO OXJIAKIEH B paboTaroieM NMpu TeMIepaType OKpyKaro e
Cpenbl CPpeCTBe OXJIAKIAEHUs At o0ecneYeHus MaKCUMaIbHON KOHIEHCAL[MU BOJIBI,
0o0pa30BaHHOM B MpoOLIECCe FTOPEHUS, U OTAEJIeHHs] YUCTOH BOJbI OT MPOAYKTOB
rOpeHHUs TOMJIMBHOIO ra3a BMECTe C IPYTUM TOIJIUBOM HJIM MPOAYKTOB TOPEHUS
00pa30BaBIINXCS BPEAHBIX TP UMECEH.

B onHOM MJIM HECKOJIbBKUX BapUaHTAaX BBITIOJHEHHS MeHepalnsi MOIIHOCTH, MPH
KOTOPO# MCIOJIb3yEeTCsl OMUCAHHASI 31eCh CUCTEMA PEeryJUPOBAHUS, MOXKET
NPOU3BOAUTHCS IPU HArpeBe Coco0amMu, OTIUYHBIMH OT CXKUTaHUS OPTaHUYECKOTO
TOIUTMBA. B kayecTBe He Clykalero orpaHM4YeHueM npuMepa s 1oOaBIeHHs WU
3aMeHbI TOAAYH TeIJa, MOJy4aeMOro OT CXKUTaHUs OPraHUYeCKOTo TOIMJIMBA B KaMepe
CrOpaHMUsl, MOXKET UCIOJIb30BATHCS CONTHEYHAs SHEPrus. AHAJIOTHYHO MOTYT
UCIIOJIb30BAThCS U IPYyTHUe HArpeBaTelbHbIE CPEACTBA. B HEKOTOPBIX BapHaHTaxX
BBIMTOJTHEHHST MOYKET UCTIOJIb30BAThCS 000 cnmocod moxavu Temia B
peuupkynsiuuonHbii CO; motok npu temneparype 400°C unu menee. Hanpumep,
MOTYT MCTIOJIb30BATHCSI KOHACHCHPOBAHHBIN Map, BBIXJIOMBI Ta30BOH TypOHHBI, MOTOKH
annabaTUYECKH CXKATOro rasa u (MJiM) Apyrue NOTOKU ropsideii Tekyden cpeabl ¢
temmepatypoil Beimre 400 °C.

B HexoTOpBIX BapUaHTaX BBHIMIOJHEHHS] OCOOEHHO 1eJIeCO00Pa3HO PEeryIupoBaTh
BBIXOJHYIO TeMIEpaTypy TypOUHBI BOJU3H MAKCUMAJbHOIO 3HAYEHUS, OMPEaeieMOro
MaKCHUMAaJbHO JONMYCTUMOHN TeMIepaTypoH sl HCIOJAb3yeMOT0 TeII000OMEHHHKA -
sKkoHOMai3epa. Takoe peryiupoBaHue MOXKET OCHOBBIBATHCS HA 3HAYEHHUSX BXOJHOIO
Y BBIXOJTHOTO JIaBJICHHUSI U TEMIIEPATYPHOH Pa3HHULbI HA FOPsiYeM Kpar paboTaroiero

TEmI000MEHHUKA.
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CucTeMbl peryJaupoBaHUs COTJIACHO HACTOSAIEMY H300PETEHUI0O MOTYT
XapaKTepU30BaThCSI OAHON UJIM HECKOJIbKUMHU (QYHKIUSAMH, B KOTOPBIX MapameTp
(Hanpumep, u3MepsieMbli U (MJIM) BBIYUCIAEMBbIH MapaMeTp) MOKET OBbITh CBSA3AH C
OJIHUM WJIM HECKOJbKHMH UCIIOJHIEMBbIMU AeHcTBUAMU. McnionHsemble neficTBus
MOTYT BKJIIOYATh OJHO WJIM HECKOJBKO AEHCTBUI, peryIupyroLUux MOoTOK TeKy4en
Cpeabl B CUCTEME, HATIPUMEP, MyTeM OTKPBIBAHUS U 3aKPbIBAHUS OJHOTO HJIH
HECKOJIbKUX KJIaMaHOB. B kayecTBe He ClyKallero OrpaHMYeHueM puMepa COTJIacHO
HACTOSIIIEMY M300PETEHHIO CUCTEMA PEryJIUPOBAHUS MOXKET YYUTHIBATh TAKHE
napaMeTpbl, KaK pacxoJ TeKy4ueil cpenbl, JaBJIeHHE, TeMIIePaTypa, YPOBEHb KUIAKOCTH,
o0beM TeKy4el Cpeapl, COCTaB TeKy4Yel cpeabl U T.1. M3MepseMblii mapaMeTp MOXKET
OTpPEeAeNATHCS JIOOBIMU MPUTOIHBIMH YCTPOHCTBAMH, TAKMMHU KaK TEPMOIIAPHI,
OATYUKU aBJIEHHS, ONTHYECKUE AETEKTOPBI, PpAaCXOAOMEPHI, AaHATUTUUECKOE
obopynoBaHue (Hampumep, CIeKTPOMETPHI YIbTPadHOJIETOBOTO U BUTUMOTO
U3JIy4YeHUs, HHPPaKpPaACHbIE CIIEKTPOMETPBI, MACC-CIIEKTPOMETPHI, ra30BbIC
xpomaTtorpadmel, )KUAKOCTHBIE CIIEKTPOMETPhI MOBBILIEHHOTO Pa3pelIeHus U T.11.),
yPOBHEMEPHI U aHAJOTHYHbIE ycTpolicTBa. COrylacHO HACTOSILIEMY H300PETEHHUIO B
CUCTEME PETYJUPOBAHUS BBIYUCIAEMBIE TAPAMETPBl MOTYT BKJIIOYATh, HAIPUMED,
sHepronoTpebdienune kommnpeccopa (Hanpumep, CO, kommnpeccopa),
sHepronoTpebienune Hacoca (Hanpumep, CO, Hacoca), sHEpPronoTpedIeHne
KPUOTE€HHOI KHCIOPOAHON YCTaHOBKH, MOCTYIJIEHHE TEIJIa OT TOIJINBA, MaJeHUue
naByieHus (Hampumep, MajeHue AaBJIeHUs Ha TeII00OMEHHUKE) IJIsl OJHOTO UJIN
HECKOJIbKUX MOTOKOB, TEMIIEPATYPHYIO pa3HULY (HAPUMEp, TEMIEPATYPHYIO pa3sHULY
Ha ropsiyeM Kpar TerIOOOMEHHHKA U (MJIM) Ha XOJIOJHOM KPaK TEIIOOOMEHHHKA),
MOIIIHOCTb Ha BBIXOJ€ TYPOUHBI, MOIITHOCTb Ha BBIXOJ€ T€HEPATOPA M KIIJI CUCTEMBI.
Briuucasemblil mapaMeTp MOKET ONPENeIThbCs, HAMPUMEpP, KOMIbIOTEPU3UPOBAHHOMN
CHUCTEMOH NUCTETUEPCKOrO YIPABJIEHUSI HA OCHOBE U3MEPSEMbIX TapaMETPOB.

B BapuaHnTe BhIMONHEHUs Ha pur. 1 n3obpakeHa cucrema peryJupoBaHus,
KOTOpast MOXKET MCIOJIb30BATHCS, B YACTHOCTH, JJIs1 3aMKHYTOTO SHEPTETUUECKOT O
nukia. JlaHHas cucremMa peryiaupoBaHus 0COOEHHO MPUMEHNMA JUIsl CUCTEM H
croco0oB, B KOTOPBIX HEe TPeOyeTcs MpsIMOTO PeryJIupOBaHUs KOJIUYECTBA TEILIa,
NOCTYMAIIEro B CUCTEMY, KaK HallpuMep, NPU UCIIOIb30BAHNHU COJIHEYHBIX
yCTaHOBOK. B maHHOH kOoHpuUrypauuu pabouee Teno MUPKYJIUPYET Yepe3 HarpeBaTelb

12, TypOuny 10, coenquHeHHYIO ¢ reHepaTopoM 11, mepBhlil HarpeBaTeNb/X OJOANIBHHUK
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16, xomnpeccop 30, BTopoii HarpeBaTenb/xonoaAmIbHUK 18 1 Hacoc 20., ONUHUOHANBHO,
MOXET OBITh BBEJIEH PEKYNEePAaTUBHBIN TeI00OMeHHUK 50, Tak 4TOOBI TEIJIO U3
notoka 101b pabouero tena, Beixonsmero u3 TypOunsl 10, Moryo nepenaBaTbCs
noToky 101g paboyero Tena, BLIXOASIIEMY U3 TeII00OMeHHNKA B Buae motoka 101h
pabouero Tena, KOTOPBIH 3aTeM HarpeBaeTcsi HarpesaTenem 12.

Tenno, nocrynarwinee B CUCTEMY I'€HEPUPOBAaHUSI MOLUIHOCTH B Harpesatese 12,
coobmiaercst pabouemy Teiy, MPEANOYTUTEBHO HAXOASIIEMYCS MO BHICOK UM
naByieHueM (Hanpumep, npudbnausuteabHo 10 6ap wian Gonee, npudnauzurenbuo 20 Oap
unu 6osee, mpubausutrenbHo S0 6ap unu Oonee, mpudbnusurenpHo 80 Oap unu Ooinee,
npubmauzurensro 100 6ap win 6onee, npubnusurenapbno 150 6ap unu Gornee,
npubnusurensHo 200 6ap unu 6onee unu npudnusurensuo 250 6ap unu Gonee),
yT00OBI 00ecneunTh HarpeTsiid NoTok 101a pabodero Tena BBICOKOTO NaBIEHHS. JTOT
NOTOK MPOXOAuT depe3 TypOuny 10 u pacmmupsiercst 1o 60ojee HU3KOro AaBJICHUS,
BBIXO/s U3 Hee Kak moTok 101b pabouero rena. Huxe no moroky ot TypOuns! 10 u
BBIIIIE T10 MIOTOKY OT MEPBOr0 HArpeBaTeJst/XxoNoAmIbHUKA 16 (a, ONIIHOHAIbHO, BBILIE
0 TOTOKY PEeKyINepaTUuBHOTO TeroooMernHrka 50 nmpu ero Hanuuun) cHOpMHUPOBAH
nocT 13 u3MepeHust napaMeTpoOB, BKIOYAKUNA TeMIEPaTyPHbIA AaTUUK, TEPMONAPY
unu T.11. KonTposnep 2, KOTOPBIA MOXKHO Ha3BaThb KOHTPOJJIEPOM HAacOCa, HAIPaBJseT
U (unu) cobupaeT OJHO MJIM HECKOJbKO MMOKa3aHUM TeMnepaTypbl (KOTOpbIe MOTYT
NOCTYNAaTh HENPEPbIBHO WU NMEPUOAUYECKH) B TOCT 13 KOHTpOJSA napameTpoB. UToObI
NOAAEP>KMBATh B OCHOBHOM IOCTOSIHHON TeMIepaTypy Ha nocty 13 kKOHTposs
napamMeTpoB, KOHTPOJUJIEP 2 HAMpPaBJIIET CUTHAIBI PEryJIupOBaHUs MOLIHOCTH,
HeoOxonumble s Hacoca 20. Hanmpumep, KOHTpoJiep 2 MOXKET peryjaupoBaTh
ckopocTb Hacoca 20 B 3aBUCUMOCTH OT 3Ha4€HHs TeMIepaTypbl, CHUTAHHOT'O Ha MOCTY
13 xoHTpons mapameTpoB. Takum oOpa3om, KOHTPOJIEP 2 MOXKET OBIThH
CKOH(UTYPUPOBAH C BO3MOKHOCTBIO MOAEPKaHUSI HEOOXONNMOHN TeMIlepaTypsl B
notoke 101b paboyero Tena B 3aBUCUMOCTH OT KOJIUYECTBA TeIJia, BBOJUMOTO B
CHCTEeMy B HarpesaTtese 12 u paBHO B 3aBUCHUMOCTH OT BXOJHOU T€MIIEPaTyphl
Typbunsl 10. [IpenMyiecTBO TaKOro MOAX0AAa COCTOHUT B TOM, 4TO padoToi Hacoca 20
MOYHO KOHKPETHO YIPaBJISITh TaK, YTOOBI MOAABATH MO JOJIKHBIM JAaBICHUEM
TOJI)KHBIA MAaCCOBBIM MOTOK TEKYy4YeH Cpeabl, 3aBUCSAIIUNA OT BXOJHOU TEMIIEPaTyPbl
TypOunsl 10, onpenensieMoOi MO KOJMYECTBY TEILJIa, BBOAMMOIrO B TEIJIOOOMEHHUKE

12.
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Takoe nuHamMuueckoe peryJupoBaHUE MOXKET BO3JAEHCTBOBATh HA OJAUH WU
HECKOJIbKO APYTUX NMapaMeTPOB CUCTEMbI T€HEPUPOBAHUS MOILIHOCTH,
npencrasienHoi Ha pur. 1. Hampumep, nuamenenue pacxona uepe3 Hacoc 20
BbI3BIBAE€T U3MEHEHHUE JaBJIeHUs BcacbiBaHusA B notoke 101f rexyueit cpenbl
HEMOCPEICTBEHHO BbIIIE HACOCA MO MOTOKY. [lyid cOXpaHeHUs ynpaBiIsieMOCTH
HacocoM 20 ycnoBHs BCAChIBAaHUS AJISl HETO JOJIKHBI OCTaBaThCsl MOCTOSHHBIMU B
3aJJaHHOM JHMara30He HACKOJbKO 3TO BO3MOXKHO. BTOpo# HarpeBaTenb/X0J0aUIbHUK
18 MokeT ObITh MOJIE3€H IJIS MOANIePIKAHUS TEMIIEpaTypbl BCaChIBaHUs Hacoca 20
BOJIM3HW 3aJaHHOTO 3Ha4YeHus. [{Ji COXpaHeHHs] B OCHOBHOM IMOCTOSIHHBIM JaBJICHUS Ha
Bcace Hacoca 20 koHTpoJuiep 3 (KOTOPBII MOKHO Ha3BAaTh KOHTPOJIEPOM JaBJIEHUS Ha
BCAace HAcOCa) MOXKET ObITh CKOHQUTYPUPOBAH TaK, YTOOBI MPOBOAUTH MOHUTOPHUHT
JaTYMKa aBJICHHs, H3MEPUTEIBbHOTO Mpeodpa3oBaTelis Ui aHAJOTHYHOTO
YCTPOHCTBA, pa3MEILIEHHOTO Ha OCTY 23 KOHTPOJISI TapaMeTPOB, U MPHU 3TOM OBITh
CIOCOOHBIM HCIOJB30BATh MMOKA3AHMS JABJIEHHUs, MOJYYEHHBIE C HUX, IS YIPaBJICHUS
NepenyCKHbIM KJIanmaHoM 31, KOTOpbIH JOJKeH OBITh BBIITOJIHEH C BO3MOKHOCTBIO
obecneueHus nepenycka OONbIIEero WM MEeHbIIEro 00beMa TeKyueil cpensl U3 MoToKa
101e pabouero Tena Ha mOCTy 44 KOHTPOJISI MapaMeTPOB, KOTOPBIH MOXKET HAXOAUTHCS
B mobom mecTe B motoke 101c pabouero tena. [TosTomy koHTpoaep 3 MOXKeT OBITH
CKOH(UTYPUPOBAH TaK, YTOOBI PEryJIHMpOBATh BEJIUUNHY PELUUPKYJIALUOHHOIO MOTOKA
B 00xox kommnpeccopa 30 uepe3 nepenyckHoi kianan 31. ITo cymecTBy naBieHue Ha
IOCTY 23 KOHTPOJIS MapaMeTPOB MOXKET OBbITh MOBBIIIEHO MMYTEM YMEHBbLIEHUs IOTOKA
TeKyuel cpeabl yepe3 mepenyCckHoi kinanaH 31 U MokeT ObITh MOHUKEHO MyTEM
YBEJIMYEHUs MOTOKA TeKy4el Cpeabl uepes3 5TOT NepenyCcKHON kianaH. Tak kak
NPOMCXOAUT MEPEnyCcK TeKy4el cpearl oOpatHo B moTok 101 ¢ paboyero Tena, MOXeET
OBITH TAKJKE JKEJIATEJIbHBIM NOAAEPKUBATh B OCHOBHOM MOCTOSIHHBIM J1aBJICHHE B
noTokax pabouero tena 101b u 101c. CooTBeTCTBEHHO, OCT 13 KOHTPOJIS
napamMeTpoB MOXKET aHAJOTMYHO BKJIOYATh AATUYUK AABJIEHUS, U3MEPUTENbHbBIN
npeoOpasoBaTesb WK Ipyroe nogodHoe obopyaoBanue. JlaTuuk TeMmepaTypbl U
OATYUK JABJIEHUSI MOTYT OBITh IPEAYyCMOTPEHBI B OJUHAKOBBIX MOCTAX KOHTPOJIS
napamMeTpoB WIH B pPa3MYaOIIUXCs MOCTAX KOHTPOJSA NapaMeTpoB U MOTYT
UCIIONb30BaThes B moTOKe 101b pabouero Tena s BHIMOJIHEHHUS COOTBETCTBYOIINX

U3MEPEHUN.
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Tak kak mocT 13 KOHTPOJISI MapaMeTPOB COOOIAETCS MO MOTOKY € MOCTOM 44
KOHTPOJISI MapaMeTPOB U MOCTOM 43 KOHTPOJISI MapaMeTPOB, COOTBETCTBYIOLINUE
nasieHust Ha nocTtax 13, 44 u 43 MOTYT CyLIECTBEHHO OTJIUYATBHCS TOJBKO U3-32
BHYTPEHHUX MOTEPh JaBJICHUS Ha 000pyaoBaHUU U B Maructpaisax. Kontponnep 4
MOJKeT OBITb CKOH(QHUIYPUPOBAH C BO3MOKHOCTHIO MOHUTOPUHTA JATYHUKA AaBJICHHUS,
U3MEPHUTEIBHOTO NMpeodpa3oBaTeIs UM aHAJIOTHYHOTO 000pyAOBaHUS, PAa3MEIeHHOTO
Ha MocTy 43 KOHTPOJISA mapaMeTPOB, H MOXKET ObITh BBIIIOJHEH C BO3MOXKHOCTBIO
yrmpaBiieHUs KianaHoM 41 Tak, 4ToObl oOecrnedynBaTh MOCTYIUIEHUE TEKYUel Cpenbl U3
notoka 101d pabouero Tena B cucteMy WM U3 HEE I NOAAEPKAHHUS B OCHOBHOM
MIOCTOSIHHBIM J1aBJieHus y nocta 44 koHTposasa napamerpos. Ilo cymectsy, noct 44
KOHTPOJISI NapaMeTPOB MOJKET BKJIIOYATh AATYUK JABJIEHUs, U3MEPUTEIbHBIN
npeobpa3zoBaTesb UM APYroe aHAJOTHIHOE 000PYNOBaHNE, MOHUTOPUHT KOTOPOTO
MOXKET, MPH HEOOXOAUMOCTH, MPOBOJAUTH KOHTPOJUIEp 4. ANbTEPHATHBHO, TAK KakK
nocThl 43 U 44 KOHTPOJISI MapaMeTPOB COOOINAOTCS MO MOTOKY, U3MEPSAEMOE NaBJICHUE
Ha NOCTYy 43 KOHTPOJA MapaMeTPOB MOXKET CUUTATHCS B OCHOBHOM PaBHBIM JaBJIECHUIO
Ha nocty 44 koHTposa napaMmerpos. Kinaman 41 MokeT OBITH BBIMOJIHEH C
BO3MOJKHOCTBIO BBIBEIIEHUS TeKyUuel cpeabl U3 moToka padodero tena u (M)
BBEJEHMS B HEro JJIs MOAEepKaHUus TpeOyeMoro napjeHus. B HEKOTOPBIX BapuaHTax
BBITNIOJIHEHUSA MOTYT NIPUCYTCTBOBATh [Ba KjalaHa BMECTO OAHOTO kianaHa 41 —
nepBbIH KJanaH (TO €CTh apMaTypa JJisl OTBOJIa T€Kyuell cpelibl), BBITOJIHEHHBIN C
BO3MOJKHOCTBIO BBIBOJIa TEKy4eil Cpeabl B IPUEMHHK O0Jiee HU3KOrO NaBICHHUs, U
BTOPOH KJjamnaH (TO eCTh apMaTypa JJis BBOAA TeKy4el Cpeabl), BHIOJHEHHBIH C
BO3MOXXHOCTBIO MMPHEMa T€KyUeil cpebl OT HCTOYHUKA 00Jiee BBICOKOTO JIaBJICHHUS.

B HexkOTOpBIX BapHaHTax BBINOJHEHUS NPEACTABICHHON CUCTEMON
reHePUPOBAHUS MOLIHOCTHA MOJKHO YIPAaBJISATh Tak, 4TOOBI kianad 41 nubo
OTCYTCTBOBAJI, INOO HE UCTIOJB30BAJICSA, U KOHTPOJIJIEP MOT AEHCTBOBATh TaK, YTOOBI B
OCHOBHOM IPEJOTBPAINATh HEXENATeIbHbIE KOJeOaHus 3a cueT KoMmnpeccopa. B takux
BAPUAHTAX BBINOJHEHUS] KOHTPOJUIEP 2 MO-NPEKHEMY MOXKET YIPaBIATH
TEeMIEepaTypol Ha NOCTy 13 KOHTPOJISA mapaMeTpoOB, IPUYEM PETYIUPYIOIIAs CXeMa
MOXKET MPEACTABIATh COOOH MOTHOCTHIO 3aMKHYTBIN KOHTYP, U Takasi KOHQUrypanus
0COOEHHO MPUTOHA JAJISI [UKJIOB M€HEPUPOBAHHS MOIIHOCTH C HENPSMBIM HarpeBOM.
Hanpumep, B OAHOM UM HECKOJbKUX BAPUAHTAX BBINOJHEHUs HArpesaTenb 12 Moxer

OBITH BBIIIOJIHEH Tak, 4yT0OBI 00ECIIEYUBaTh nogorpeB COJITHECYHBIM U3JIYYEHUEM N0
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3alaHHOrO YPOBHSI HarpeBa MJH BBILIE HErO, U CUCTEMa NeHEPUPOBAHUS MOIIHOCTHU
Morya ObITh, TAKUM 00pa3oM, caMOperyJIupyeMoi, BbipabaTbiBasi BO3MOKHBIII
MaKCHUMyM MOIIHOCTH NPU AMHAMUUYECKON peaKkLuyu HA U3MEHEHUs MaJarollero
COJIHEYHOI'0 M3JIy4yeHHUsl. AHAJIOTUYHO Takas KOHQUrypanus MOXeT UMETh MECTO, €ClIU
B Harpesartesb 12 HENPEepbIBHO UJIH NEPUOANUYECKH BBOAUTCS TEIJIO OT
JOMOJHUTEIBbHOTO HCTOYHHKA.

B uzobpakenHnoii Ha ¢ur. 1 cucreme komnpeccop 30 mpuHUMAET BXOJHOH MOTOK
pabouero Tena ot TypOuHbI 10, U €ero BEIXOAHOU MOTOK pabovyero Teja B UTOTE
noctynaet B Hacoc 20. Komnpeccop 30 MoxeT ObITh CMOHTHPOBAH Ha BajJy TypOUHBI
10, m paGouuii pekxuM KOMIIpeccopa MOKET ObITh B OCHOBHOM HEHM3MEHHBIM 33 CYET
yIpaBJieHUs] TYPOUHHBIMH BBIXJIOMAMHU.

XOTsi KOHTpOJIEp 2, KOTpoJuiep 3 U KOHTpouiep 4 n300paskeHbl u
paccMaTpUBAIOTCS KaK OTAENbHbIE KOHTPOJUIEPHI, NOJKHO OBITh MOHSATHO, YTO
COOTBETCTBYIOIIHE KOHTPOJLIEPHI MOTYT MPEACTABISATH COO0 YacTh Oosbimero OJoka.
Hanpumep, oOmuii 610K yrpaBiaeHHsI MOKET BKJIIOUYATh Ipyniy cyOOIOKOB, KOTOPbIE
MOTYT OBITh HHIAMBHAYAJIBHO COCIMHEHBI C HX OMpPEAEICHHBIMU MOCTAMU KOHTPOJIS
napaMeTpoOB M YIPaBIAEMbIMU HMHU yCTPOICTBaMH (Hanpumep, Hacocom 20,
nepenyckHeIM kianaHoM 31 u knananom 41). Kpome Toro, 3tu 6J10kH yripaBiaeHus
MOTYT OBITH BBIIIOJIHEHBI 10 CYLIECTBY KakK MOANPOrpaMMbl OOLIETO YIIPABISAIOIIErO
yCcTpoicTBa (HarpuMep, KOMIbIOTEPA UM aHAJOTUYHOT'O 3JEKTPOHHOI'O YCTPOICTBA),
HUMEIOIEero rpymnny BXOJA0B U IPYNIy BBIXOAOB IJIsl CBA3H C ONPEAEIEHHBIMU TOCTAMHU
KOHTPOJISl TapaMeTPOB U yIPaBIAEMbIMU YCTPOHCTBAMH.

B BapuaHTax BBINOJHEHHS, B KOTOPbIE BBEAEH PEKYNEePATUBHBIN TEMIOOOMEHHUK
50, peryaupoBaHue TEMIEPATyphl HA MOCTY 13 KOHTPOJS mapaMeTpoOB MOKET OBITh
0COOEHHO BaXKHBIM. 3a CYET MOANEPIKAHUS TEMIIEpPaTypbl Ha MOCTYy 13 KOHTpoOJA
napaMeTpoB Ha YCTAHOBUBULIEMCS YPOBHE HJIM BOJIM3HM HEro TeMIepaTypHbIA npod uib
B PEKYyNEPATHBHOM TEILUIOOOMEHHHKE 50 Tak)ke MOXET OCTaBaThCSl B OCHOBHOM
NoCTOsIHHBIM. Kak MUHHUMYM, Takasi cXxemMa peryJupoBaHUs UMeeT NPEeuMyIlecTBO,
00yCIIOBJIEHHOE CHU)KEHUEM UJIH YCTPAHEHHEM LHUKJINYECKOr0 BO3AEHCTBUS TETIIOBBIX
Harpy3okK Ha TpyOOnpoOBOABI, TEMIOOOMEHHUKH U IPYroe BBICOKOTEMIIEpATypPHOE
obopynoBaHue, HCIIOIb30BAHHOE B CUCTEME, YTO B CBOIO OY€peb MOXKET MPHUBECTH K

SHAYHUTCIbHOMY YBCIIUYCHUIO CPOKa C.]'Iy>K6I:>I KOMIIOHCHTOB.
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Ha ¢ur. 2 nzo0pakeHa cuctemMa reHepupOBaHUS MOIIHOCTH B OCHOBHOM
UAEHTHYHAsA CUCTEME IreHepupoBaHus MomHocTH ¢ pur. 1. B cucreme ¢ dur. 2
0003HaueH JONMOJIHUTENbHBIN KOHTpOJuIep 1 (KOTOPBIH MOKHO Ha3BaTh KOHTPOJUIEPOM
MOIIIHOCTH ), BBIITOJHEHHBIN ¢ BO3MOKHOCTbIO MOHUTOPUHIa U3MEHEHUS [1apaMeTPOB U
MOCBUIKM HEKOTOPBIX YIPABIAKIIUX KOMaHL.

B HexOTOpBIX BapHaHTax BBINOJHEHUs KOHTpoiuiep | CKOHPUTYpHpPOBaH C
BO3MOHOCTBIO U3MEPEHHUs U (MJIM) IpUeMa pe3yIbTaTOB U3MEPEHUN, OTHOCSAIIUXCS K
BBIXOJHOW MOIIHOCTH reHepatopa 11. B HEKOTOpBIX BapuaHTax BBINOJIHEHUS
KoTpoJuiep 1 MoxeT ObITh CKOHQUTYPUPOBAH TaK, YTOOBI YIIPABIATH BBOAOM TeEIlIa
yepe3 HarpesaTenb 12 ans reHepanuun tpedyemoit MomHuocTu. Takum oOpasom, ecinu
BBIXOJHAsl MOIHOCTD reHeparopa 11 Belle UanM HUXE 3aJJaHHOTO 3HA4YEHUs, Mofada
TeIlIa 4yepe3 HarpesaTenb 12 MOXET UJIM YMEHbIIAThCs, UJIH YBEIUYUBATHCS JJIs1
yCTaHOBJEHHS TPeOyeMOoil BRIXOOHOW MOIHOCTU. AHAJIOTHYHO, MOHUTOPHHT
BBIXOJTHON MOIHOCTH KOHTPOJIEPOM | MOXKeT 00ecneduTh BO3MOXKHOCTh
AUHAMUYECKOr0 U3MEHEHHUs BBOAA TEIUIA, TaK YTOOBI BBIXOAHASI MOLIHOCTh MOTJIa
OBITH B OCHOBHOM INOCTOSHHOH. B KauecTBe He ciy’kaliero orpaHuYeHHeM NMPUMepa,
€cJu B HarpesaTene 12 ucnoub3yercs COJHEYHbIH MOAOTPEB, TO BBIXOAHAsI MOIIHOCTD
MOXKET UCIOJIb30BATHCS AJIS NEPEKIIOUEHUs, IPU KOTOPOM, HanpumMep, OOosbIe 3epKa
MOXET OBITh 3a1€IICTBOBAHO B COJIHEYHOM KOJUIEKTOPE C LIENIbI0 YBEJIUUYEHHS BbIXOa
TeI1a, €CJIM BBIXOAHAs MOIIHOCTD MafaeT HUKE ONpPeAeJEHHOr0 YPOBHs, U (M) eClU
BBIXOJHAsl MOIHOCTh HEAOCTATOYHA AJIS peajnu3aluu 3aaHHOrO aJropuTMa Harpesa,
10 KOTOPOMY, HallpUMeEp, BBIXOAHAsI MOLIHOCTb MOKET aBTOMAaTUY€CKHU
yBEJMYUBATHCSI BO BPEMsl CYTOK, KOTJa, Kak 0XKUAaeTcs, pacter norpedienue. B
Ka4yeCTBE elle OJJHOrO He CIYXKallero OrpaHu4eHueM pUMepa MOKHO IPUBECTHU
rpyInny UCTOYHUKOB TEIUIA, B KOTOPOU CHadajaa MOXKET UCIOJb30BATHCS MEPBBIN
MCTOYHUK TEIJIa, a BTOPON UCTOYHUK TEMJa aBTOMATUYECKH MOAKJIKYAETCs B Ciaydae,
€CJIM BBIXOJIHAsi MOLIHOCTh reneparopa 11 nenocrarouna. Hanpumep, conHedHbIN
MOJOTPEB MOJKET KOMOMHUPOBATHCS C MOJOTPEBOM 32 CUET F'OPEHUsI, U3 KOTOPBIX OAUH
SIBJISIETCS] MEPBUYHBIM UCTOYHUKOM TEINIA, U APYTrON — BCIOMOTaTeIbHbIM HCTOYHUKOM
TEIlIa, JOMOJHSIOMUM NePBUYHBIM HCTOYHHUK.

ITo mepe Toro kak OOJbIIE UK MEHbIIE TEIJIa BBOJHUTCS B CHCTEMY, OyneT
U3MEHSThCS TEMIIEpPATypa Ha BXOJe TYpPOHUHBI U, MTOCJIE pacUIupeHus B TypOuHe, OyneT

U3MEHATBHCS TeMIlepaTypa Ha nocTy 13 konTpossa napameTrpos. Ilo cymecTBy oqHa unu
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HECKOJIbKO YIPAaBIAKIMUX (PYHKIIUN, OMMCAHHBIX BBINIE B CBSA3U C PUr. 1, aHATIOTUYHO
MOJXKET BBIMOJHATHCS B cUCTeMe ¢ dur. 2.

Ha ¢ur. 3 nzoOpakena cucrema peryJiupoBaHus, KOTOPas MOXKET
UCIIOJIb30BATHCS, B YACTHOCTH, [JIs MOJYy3aMKHYTOIO SHEpPreTu4eckoro uukia. JJannas
CHUCTEMa PeTyJUPOBaHUs OCOOCHHO MPHUTOJHA IS CHCTEM U CIIOCOOOB, B KOTOPBIX
LIUKJI IPEJICTABISAET COOOH UK HEMOCPEACTBEHHOTO FOPEHHS TOIJIMBA B aTMocdepe
KUCJIOPOAA, B KOTOPOM CIXKUTAaeTCsl yriaepOAHOE TONIUBO ¢ kuciaopoaom. Kak
MIOKa3aHO, B CUCTEMY BBEAECHBI 10 MEHbIIEH Mepe Ba KOMIIOHEHTA — KJlanaH 14 u
kyamnaH 71, cmocoOHBIX B COBOKYITHOCTH 00€CTIEYUTh 3K30TEPMUUYECKYIO PEAKIIUIO.
OTH KOMIOHEHTHI U300pakeHbl MOACOECIUHEHHBIMH HEMOCPEACTBEHHO K TypOuHe 10,
OJHAKO B OJJHOM MJIM HECKOJIbKUX BAPUAHTAaX BBINOJHEHUS OHU MOTYT
MOJICOEIUHATBCS K PEaKTOPy, HaIpUMeEp, K KaMepe Cropanusi. B HEeKOTOpBIX
BapHUaHTax BbINOJHEHUs TypOuHa 10 mpeacTasisier coO0i MHOTOCTYNEHYATHIN
KOMIIOHEHT, BKJIOYAOLMUI KaMepy NPOBEAEHUS PEaKLIUU WU KaMepy CrOpaHus,
YCTaHOBJICHHBIH BbIIe TYpOUHBI 0 MoTOKY. Ha ¢ur. 3 yacte snemenra 10,
HaxXOASIIAsICs MO MYHKTUPHOH JTUHUEH, MOXKET OBITh KAMEPOW CrOpaHus, U 4acTh
sneMeHTa 10, HaxoxsmIasCcs HaA NYHKTUPHOU nuHUEH, — TypOunOoi. Kak He ciyskamuii
OTpaHUYEHUEM NpumMep kjanad 14 MoxeT ObITh BBHIIIOJHEH C BO3MOKHOCTBIO
JO3UPOBAHUS TOILUIMBA, HAIPUMEDP, IPUPOJAHOIO ra3a Ui APyroro OpraHu4ecKkoro
TOIUTMBA, U KJanaH 71 MoxeT OBITh BBINOJHEH C BO3MOXKHOCTBIO JO3UPOBAHUS
OKHCJIUTENS, TAKOr'0 KaK BO3AYX MJIM B OCHOBHOM YHUCTBIN KHCIOpOA (Hampumep,
KUCJIOPOA ¢ YUCTOTOH Mo MeHbinel mepe 95%, o menbineit Mmepe 98%, mo MeHbIIEH
mepe 99% unu no meHbineit mepe 99,5%).

B cucreme, mpomtroCTpupoBaHHON Ha ¢ur. 3, KOHTpoJiep 1 MoxkeT OBITh
CKOH(UTYPUPOBAH C BO3MOKHOCTbIO MOHHUTOPHUHTA BBIXOJHOW MOIIHOCTH re€HEpaTopa
11. Ha ocHOBe u3MepeHHOH BBIXOJHON MOIIHOCTU KOHTposuiep 1 perynupyet paboTy
kiaanaHa 14, obecreunBast BO3MOKHOCTh MOAa4YH OOJIBIIErO MJIA MEHBIIETO
KOJINYECTBA TOIUIMBA B CUCTEMY F'€HEepUPOBaHUs MOIHOCTU. 110 Mepe nmoctynnenus
OONBIIEro I MEHBLIErO KOJMYECTBA TOIUINBA B CUCTEMY I€HEPHPOBAHHUS MOIIHOCTH
KOHTpoJiep 7 (KOTOPBI MOXKHO Ha3BaTh KOHTPOJJIEPOM OTHOIIEHUS
TOIJINBO/OKUCIUTENb) CPABHUBAET PACXOA TOIJIMBA HA MOCTY 15 KOHTpOs
IapaMeTpOB C PaCXOAOM OKHCJIUTENS HA OCTY 72 KOHTPOJISI NapaMeTpOB U NMOAAET

KOMaHZy Ha kyanaH 71 okucnurens, o0ecnednBas OONblIee UM MEHbIIEE
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MOCTYIJIEHUE Y€PEe3 HEr0 OKUCIUTENS sl MOAAEPKAaHUS 3aJaHHOTO OTHOLIEHUS
TOTJIUBA K OKUCJIUTEIIO.

ITponykTel peakuu (Hanmpumep, rOpeHus) NpoxoasT yepe3 Typouny 10 (unu
TypOMHHYIO CEKI[UI0 KOMIIO3ULUH PeakTop/TypOrHa) U BBIXOAST B BUIE MMOTOKA
TypOMHHBIX BBIXJIONOB. B kauecTBe npumepa, ecnu B kjnanane 14 u xnanane 71
AO3UPYIOTCs NPUPOAHBIN a3 U KUCJIOPOJ, TO OCHOBHBIMHU NPOAYKTAMH B OTOKE
TypOuHHBIX BbxJionoB O0yayT HyO u CO,. IToTok TypOMHHBIX BBIXJIOMOB MOXKET
NPOXOIHUTH Yepe3 PeKyNnepaTUBHBIA TEMIOOOMEeHHUK S0 (XOTS TaKOW KOMIIOHEHT
SIBJISIETCS] OMIIMOHHBIM) M 3aTE€M NMPOXOJIUTh Yepe3 MePBbId HArPEeBATEIb/XOJOAUIBHIK
16. 3aTeM mOTOK TYpOMHHBIX BBIXJOMOB 00padaTriBaeTCsl B BOASIHOM cenaparope 60,
13 KOTOPOTO BOJA MOKET OTBOAUTHCA yepe3 kuanaH 61. [IoTok B OCHOBHOM 4HUCTOTO
CO; Bexogut cBepxy cemaparopa 60 u mponyckaercs yepe3 komnpeccop 30 (mpu
5TOM HacTb €ro oTBOAUTCS yepe3 kiamaH 41). Cxarsiii penupkynsuuonasiii CO;
MOTOK, BBIXOASIIUNA U3 KoMIpeccopa 30, mponyckaercs uepes BTOpOu
HarpeBaTesb/XxonoaunbHuK 18 u 3atem depes Hacoc 20 mis obecrnieyeHus
peuupkysinnorHOro CO; moToKa BHICOKOTO aBJIEHHS, KOTOPBII MOXKET OBIThH
HarpaByieH oOpaTHO B TypOuHy 10 (ONMIMOHHO MPOXOAs Uepe3 PeKynepaTUuBHBIN
TerooOMeHHUK 50 U HarpeBasich TEIJIOM, OTOOPAaHHBIM OT IOTOKA Ty POUHHBIX
BbIXJIONOB). [ToTOK B ocHOBHOM unctoro CO;, moxet copepxkats CO, B KOHLUEHTPALUH
(MaccoBoii) mo MmeHblIel Mepe 95%, no meHblIel Mepe 97%, no MeHbLIeil Mepe 98%,
1o MeHbIne Mmepe 99% unu no MeHbineit mepe 99,5%.

Kak nmoka3aHo Ha ¢ur. 3, cuctema peryJupoBaHuUs, UCIOJb3yeMasi COBMECTHO C
UJJIFOCTPATUBHOM CUCTEMON I'€HEpUPOBAHUS MOUIHOCTH, BKJIKYAET KOHTPOJIEp 2,
KOHTpOJUIEp 3 U KOHTPOJIIep 4, KOTOPbIe MOTYT A€HCTBOBATh B OCHOBHOM aHAJIOTUYHO
OTMMCAaHHOMY BBILIE B CBSI3U C CUCTEMaMH, NpeaCTaBIeHHbIMU Ha ¢ur. 1 u ¢pur. 2.
Kpowme Toro, ncnonb3yercsi KOHTpoJIep 6 (KOTOPBIH MOKHO Ha3BaTh KOHTPOJJIEPOM
BOJHOI'O CemapaTopa), CJyKalui A5 MOHUTOPUHTA YPOBHS BOABI B cenapaTtope 60,
BO3MOJKHO BKJIIOHAKOLIEM OJUH UJIM HECKOJBKO JATYMKOB, IPUTOJHBIX AJS BbIAAUU
curHaja o0 ypoBHE BOJABI, KOTOPBIH MOXKET CUYUTHIBATHCS KOHTposuiepoMm 6. Ha ocHoBe
MOJIYYEHHOT'0 CUTHaJa 00 YPOBHE BOABI KOHTPOJIIEP 6 MOJKET HAIpaBJATh HA KJIAMaH
61 xoMaHAy Ha OTKPBITHE C JOJUKHBIMU UHTEPBAajJaMHU U Ha JAOJKHOE BpeMs st

MOJJEPIKAHUS 3aJaHHOTO YPOBHs BOABI B cenapatope 60. XoTs npouecc u3sMepeHus
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OTHECEH K YPOBHIO BOJbI, JOJKHO OBITh MOHSTHO, YTO st OO€CIeueHusl CUTHalla B
KOHTpOJIIEp 6 MOTYT MCIOJNIb30BATHCA 00BbEM, Macca UM APyTrue napaMeTpsl.

Ha ¢ur. 4 nuzoOpakeHa cucrema peryjiupoBaHusi, IpuMeHsieMas, B YaCTHOCTH, B
MOJIy3aMKHYTOM SHEPIreTUYECKOM LIUKJIE, B KOTOPOM HCIIOJIb3YEeTCs UCTOYHUK
KOHAMLIMOHUPOBAHHOIO Bo3Ayxa. JlaHHas cucTema peryJupoBaHuUsl, B YaCTHOCTH,
NPUTOAHA JJIs CUCTEM M CTIOCOOOB, B KOTOPBIX LIMKJI MPEACTABISAET COOOM LUK C
HEMOCPEICTBEHHBIM TOPEHHEM TOILIHBA B aTMOC(hepe KUCIOpoaa, B KOTOPOM
CJKUTaeTCsl yriiepoOAHOe TOIINBO ¢ kKucaopoaoM. Konrponsiep 1 onsaTe ke BBIIOJHSAET
MOHUTOPHUHT BBIXOAHOW MOIIHOCTHU reHepatopa 11 u no3upyer nopady TONJIUBA YEPE3
kjamnaH 14, COOTBETCTBEHHO.

Kak nmoka3aHo Ha Qur. 4, TOIUINBO U OKUCJIHUTENb OCTYMAOT B CEKIUI0 TOPEHUS
CIBOCHHON KaMepbl cropaHus/TypOuHbl 10, U MOTOK TYPOUHHBIX BBIXJIONOB BBIXOJUT
u3 TypOuHHON cekiuu. IToTOK TypOMHHBIX BBIXJIONOB MOXKET MPOXOAUTH Yepes
peKymnepaTHBHBIN TemI000MeHHHUK 50 (XOTS TaKOW KOMIIOHEHT SIBJISIETCS OMIIHOHHBIM)
U 3aT€M MPOXOAUTH Yepe3 MepBbId HArpeBaTeib/X0JI0AUIbHUK 16. 3aTeM MoToK
TYpOMHHBIX BBIXJIONOB 00pabaThiBaeTCs B BOASIHOM cenaparope 60, u3 KOTOporo Boja
MOJKET OTBOAUTHCS yepe3 kiamnad 61. [ToTok B ocHOBHOM unctoro CO;, BIXOOUT
cBepxy cenmaparopa 60 u mpomnyckaercs yepes3 kommnpeccop 30 (Ipu 3TOM 4acThb €ro
orBoauTcs yepes knanad 41). Cxarbiit peunpkyaanuoHHbii CO; MOTOK, BBIXOASIIUN
u3 Komrmpeccopa 30, mpomyckaeTcs 4epe3 BTOPOH HarpeBaTeb/XOJOAUIbHUK 18 u
3aTeM 4epe3 Hacoc 20 must obecnedeHus peuupkyasiunoHHoro CO, MOTOKa BBICOKOTO
JaBJICHUsI, KOTOPBIH MOXKET OBbITh HAMpaBJieH OOPaTHO B CIIBOCHHBIE KaMepPy
cropanus/Typouny 10 (ONIIMOHHO MPOXOs Yepe3 peKylnepaTUuBHbIA TEMIOOOMEHHUK
50 1 HarpeBasich TEIJIOM, OTOOPAHHBIM OT MOTOKA TYPOMHHBIX BBIXJIOIOB).

B naHHOI KOHpUTrypaUuu OKHCIUTENb MOCTymaeT yepe3 kinanan 111 u npoxogur
yepe3 cmecutenb 114, B koropoMm MoskeT ObiTh cMemiaH ¢ CO,. TToTok okucauTens
(onumoHanbHO, pazdasieHHbIi moTokoM CO,) mpoxXoauT vepes
HarpeBaTeNb/XOJOUIBHUK 22, C)KUMaeTcsl B KoMmmpeccope 90, mpoxoauT depes
HarpeBaTeNb/XOJOOUIBHUK 24 U B KOHIIE KOHLIOB nojpaercs B Hacoc 80. KonTpomnep 8
(xoTOpBIii MOKET OBITh Ha3BaH KOHTPOJIJIEPOM HACOCA OKUCIHTENS) ONpenessieT
COOTHOUIEHHE MEXJy MAaCCOBBIM PACXOAOM TOIJINBA (ONpeneIsieMbIM Ha MOCTy 26

KOHTPOJIS TapaMEeTPOB) U MACCOBBIM PACXOJIOM OKUCJIHUTENA (ONpeaeIsieMbIM Ha IOCTY
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82 xoHTpoOs nmapameTpoB). Ha 0CHOBE BBIUMCIEHHOrO OTHOWICHHS KOHTPOJUIEP 8
MOJKET YIPaBJISITh HACOCOM C NEPEMEHHONU CKOPOCThIO, U3MEHSISI €r0 MOLUIHOCTb U
obecneunBasi BO3MOXKHOCTD MOJAYU OKUCIUTENSA C JOJDKHBIM MacCOBBIM PACXOIOM IJIs
nojaaepkaHus TpeOyeMoro OTHOIIEHUS OKHCIUTENS K TOIUIMBY IPU 3alaHHOM
naBiaeHun. Takum oOpa3om, KOJIUYECTBO OKUCIUTENS, BBOAUMOI'O B CUCTEMY
TF€HEPUPOBAHUS MOIIHOCTH, OCTOSIHHO COOTBETCTBYET PEaJbHOMY Pacxoay U
peanbHOMY JAaBICHUIO MPU MOJaue B CABOEHHBIC Kamepy cropanus/Typouny 10. Ecnu,
HampuMep, JaBJeHUEe HA MOCTY 82 KOHTPOJIS MapamMeTpoOB BO3POCIO Obl M3-32
0o0paTHOTO aBIEHHUS KaMePhbl CrOPAHUs/TypOUHBI, TO KOMIIPECCOP CKOHPUTYPUPOBAH
TaK, 4TOOBI MOJATh KOMAHIY Ha paboTy Hacoca ¢ IPyroi CKOPOCTHIO,
COOTBETCTBYHOIIEH 00€CTIEUEeHHIO TOJIKHOTO JABJIEHUSI U MaCCOBOTO pacxoza
okucautenss. Ha ocHOBe moka3zaHuN AaBJIE€HUS, CHATBIX HA NMOCTY 93 KOHTPOJA
napaMeTpoB, KOHTpoJIep 9 (KOTOpbIH MOKHO Ha3BaTh KOTPOJUIEPOM JABJICHUS
OKHCJIUTENSI) MOKET YIIPABISATh NEPEIMYyCKHBIM KJananoMm 91, yMeHbIIas uiu
yBEJIMYMBAas AaBJIEHUE HA NOCTY 93 KOHTPOJSA MapaMeTPOB 3a CUET MEPenycKa
OOJIbIIETrO MJIM MEHBLIErO KOJMYECTBA TeKYy4Yel cpeapl (MIN PeLUKJINPOBAHHUS) B
TOYKY, HAXOASILIYIOCS BBIIIE 1O MOTOKY OT komrpeccopa 90 (mpakTUYeCKH MEXKIY
cmecuteneM 114 u HarpeBaTenemM/XOJOAUIBHIUKOM 22). AHAJIOTHYHO MOXET
NPOBOAUTHCA MOHUTOPUHT AaBlieHUs Ha nocty 102 koHTpossA nmapaMeTpos (rae
JaBJIEeHHE COOTBETCTBYET AABJIEHUIO BcachbiBaHUsA KoMmmpeccopa 90). Ha ocHoBe 3TOrO
nasyueHus korposiep 100 (koTopblif MOKHO Ha3BaThb KOHTPOJJIEPOM AABJIEHUS
OKMCJIUTEJISI) MOXKET yIpaBiaATh kinanaHoM 103, He OTBOASI HUUETO UJIU OTBOJS YacThb
TeKyuel cpebl BhIlIEe MO MOTOKY OT kommpeccopa 30 B cmecutenb 114, Tak 4ToOBI
NOJJIEPKUBATh B OCHOBHOM MOCTOSIHHBIM J1aBJIeHHEe Ha OCTy 102 KOHTpoOA

napameTpoB. [ToTok B ocHoBHOM unctoro CO;, oTBeneHHbIN uepe3 knanaH 103,
MOKET MCTIOJIb30BATHCS JJIsl pa30aBIeHUs OKUCIUTENA, U KOHTposuiep 100 aHATOTHYHO
MOKET OBITb CKOH(QUTYPHUPOBAH TaK, YTOOBI YBEJIMYUBATD MJIM YMEHbBIIATh MOTOK
yepe3 knanaH 103, obecrieunBas Tpedyemoe paszdaBienune. Maccossiit pacxon B CO;
noToke, obecrneunBaemMbiil uepe3 kinanaH 103, MoxkeT usmepsATsest Ha mocty 113
KOHTPOJISI TapaMeTPOB, H MACCOBBIH pPacxo OKHCIHUTENsA, 00ecreunBaeMblil uepes
knanaH 111, moxer usamepsaTecs Ha nocty 112 konTpoas napamerpos. KonTposnep
110 (koTOpPBIt MOKHO Ha3BaTh KOHTPOJUIEPOM pa30aBIeHUs) MOXKET ObITh

CKOH(bI/IprI/IpOBaH Tak, 4TOOBI BBIYHUCIATH OTHOLIEHHE ITOTOKOB Ha KOHTPOJIbHBIX
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noctax 112 u 113 u ynpasnsate knananom 111, obecneunBas nocryniaeHue O0JbIIEro
WM MEHBIIEro KOJIMYECTBA OKUCIUTENS B CUCTEMY, TaK YTOOBI rapaHTHPOBATH
MOJAAEPIKAHUE NOJKHOTO OTHOLIECHUS.

Cucrema peryJupoBaHUs MOXKET ObITh BBINOJHEHA, B YACTHOCTH, C
BO3MOJKHOCTBIO 00€CIeUeHHUs PeTyJIUPOBAHUS MACChl B INUPOKOM JTHAa30He
naBiIeHUH. PerynupoBaHue Maccel MPpH HU3KOM AABICHUH ( HAIPUMED, IpH
OKpYKarIeM AaBjieHuHu npubausurenspHo 10 10 6ap, npubnusurensHo 10 8 Gap unu
npuOIU3UTENBHO 10 5 6ap) MOXKET NOCTUTaTbCsl AHAJOTUYHO MPUBEAEHHOMY BBILIE
OMUCAaHUIO KOHTpoJIepa 4. B yacTHOCTH, KOHTpOJIEp 4 MOXKET OBITh
CKOH(UTYPUPOBAH TaK, YTOOBI OTKPBIBATh UJIU 3aKPBIBATh KjamaH 41 mis BeImycka
n30BITOYHON MacChl U3 CUCTEMbI T€HEPUPOBAaHUS MOIMHOCTU. Hanpumep, B cucreme, B
KOTOpO# B kKauecTBe pabouero Teyia ucnojab3yercs peuupkyasuuoHHbii CO, mOTOK,
mMoxeT popmupoBarbcs u3dbprrounsiii CO;. st mogaepxaHus B cUCTEMe
NpaBIIIBHOTO OajlaHCca MacChl BCSI MJIM 4acTh 3TOH Macchl copmupoBasmerocs CO;
MOXET OBITh BbIBEIEHA uepe3 kuanaH 41. KonmyecTBo Macchl, BRIBOAMMOM uepes
kyanaH 41 ¢ Hexpro peryJupoBaHUs MAacChl, MOXKET OBITh MOJCUYUTAHO HA OCHOBE
U3BECTHON CTEXMOMETPHH PEaKLMH FOPEHUs, U KOTpoJiep 4 MOXKET ObITh
CKOH(UTYPUPOBAH TaK, YTOOBI PEryJIMpOBaTh MACCOBBIA MOTOK uepe3 kianaH 41,
COOTBETCTBEHHO. [Ipn HEOOXOMMMOCTH MOTYT HCHOJIB30BATHCSA OJUH HIJIM HECKOJIBKO
AATYMKOB I U3MEPEeHUs U (MJIM) MOJCYETa MACChl TeKy4Yel Cpelbl HUXKE 10 MOTOKY
KaMepbl CropaHus U (MJIM) U3MepeHus U (UJIN) MOACYeTa OTHOUIEHUSI MacChl TeKy4der
cpeabl B MOTOKE OT KaMepbl CropaHus A0 kjamnaHa 41 k TO# ke BEIMYMHE HUXKE IO
NOTOKY OT KoMmmpeccopa 30 u (uamn) Hacoca 20.

B BapuaHTe BBIOJHEHUS, IPEACTABIEHHOM Ha Qur. 5, KOHTpoJiepsl 3 u 4,
ONMHUCaHHBIE BBIIIE, OTCYTCTBYIOT, U 00€CMedYeHbl JOMOIHUTEIbHBIE KOHTPOJUIEPHI IS
BBICBOOOKIEHUSI N30BITOYHONW MaCcChl M3 CUCTEMbI T€HEPUPOBAHUS MOIIHOCTHU B
OCHOBHOM IIPU TOM K€ JaBJICHUH, YTO BBIXOJHOE NaBjieHHe koMmpeccopa 30 (koTopoe
NPaKTUYECKH HAEHTHYHO AAaBJIECHUIO BcachbiBaHUs Hacoca 20). Kak onucaHo BhIle,
CKOpPOCTh Hacoca 20 peryjaupyercs KOHTPOJJIEPOM 2 B 3aBUCUMOCTH OT BBIXOJHOM
temnepatypsl TypOounsl 10. OnHaKo, B MIUIIOCTPATHBHOM BapHaHTE, IPUBEAECHHOM Ha
dur. 5, perynupyercs naBieHHe BcacbiBaHUs kommnpeccopa 30. B wactrocTH, moct 54
KOHTPOJISI MapaMEeTPOB MOJKET BKJIIOYATh AATYUK JABJIEHUs, U KOHTpoJsiep 35

(KOTOpBIHf MOKHO Ha3BaTh KOHTPOJUIEPOM AABJIEHUS BCACHIBAHUS KOMIIpECCOpa)
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MOXET OBITb CKOH(QUTyPHUPOBAH TAKUM 00pa30M, YTOOBI OTKPBIBATh M 3aKPbIBATH
kianaH 31 B 3aBUCUMOCTH OT JaBJIEHUs BCAChIBaHUS KoMmmpeccopa 30, U3MEPEHHOT O
Ha nocty 54 koHTpoasa napameTpos. [Ipu nanenun nasneHus Ha NOCTy 54 KOHTPOJA
napamMeTpoB KOHTPOJIJIEP MOXKeT ObITh CKOHQUI'YPUPOBAH TaK, YTOOBI OTKPBIBATH
kjamnad 31, obecrneunBas nmepenyck TeKydeil Cpeabl B TOUKY, HAXOASIIYIOCS BbIIIE IO
IOTOKY TocTa 54 KOHTPOJIS napaMeTpoB (B JAHHOM BapHUAHTE BBINOJTHEHUS MEPEnycCK,
HaIpaBJIEHHBIA K MOCTY 44 KOHTPOJIA NapaMeTPOB), U BO3paCTaHUE JaBICHUS HA
nocty 54 xoHTposs napaMeTpoB. IIpu Bo3pacTaHuu naBjieHUs HA NOCTY 54 KOHTPOJs
napaMeTpoB KOHTpoJuiep 35 MoxkeT ObITh CKOHQUTYPUPOBAH TaK, YTOOBI 3aKPbIBATH
kianad 31, yMeHbIIasi KOJIMYECTBO TEKyYel cpenbl, cOpachiBaeMoil 0OpaTHO, U
CHMJKasl 1aBJI€HUE HA MOCTY 54 KOHTPOJIA MapamMeTpoB.

Kpome perynupoBaHus CKOpoCcTH Hacoca 20 MOXKET TaKKe peryJupoBaThCs €ro
JaBJICHHE BCACbIBaHUs. B 4aCTHOCTH, AaBJe€HUE, pETUCTPUPYEMOE Ha MOCTY 23
KOHTPOJISI TaPaMETPOB, MOXKET HUCIIOJIB30BATHCS KOHTPOJIEPOM 75 (KOTOPBIA MOKHO
Ha3BaThb KOHTPOJUIEPOM CKOPOCTH HACOCA), KOTOPBII MOXKET OBbITh CKOHQUTYPHPOBAH
TaK, 4TOOBI OTKPBIBATh U 3aKpbIBaTh kianad 88. COOTBETCTBEHHO, JaBJIEHNUE Ha BCace
Hacoca 20 perynupyercs myTeM yaalleHus: H30bITOYHON TeKyueil cpenbl U3 CHCTEMBI
reHepUpOBaHUs MOILIHOCTH 4epe3 KianaH 88, uTo B CBOIO ouepenb obecrneynBaeT
noaaepkkaHue TpeOyeMoro qaBJeHUs B CUCTEME.

B npencraBneHHOM Ha ¢ur. 6 BApHaHTE BBIMOJHEHHUS CHCTEMA PEryJIHpPOBAHUS
MOIIHOCTH BBINIOJIHEHA aHAJIOTHYHO CTPYKType ¢ Gur. 5, Ho 6e3 uCIoNb30BaHUS
kianaHa 88. B 1aHHOM MJMIOCTPATUBHOM BapUaHTE BBINOJHEHUs kommnpeccop 30
IEWCTBYET C PeryJIMPOBAHUEM JAaBJICHHS] BCACBIBAHMS, KAK OMUCAHO B CBsI3H ¢ Qur. 5,
1 Hacoc 20 Takke NEUCTBYET C peryJupOBaHUEM JaBJICHUs BCachblBaHUs. B yacTHOCTH,
NaBJIEHNUE, CYHUTBIBAEMOE HA NMOCTY 23 KOHTPOJIS IapaMeTPOB, MOKET UCIOJIb30BaThCS
KOHTPOJIIIEPOM 75, KOTOPBIH MOXKeET ObITh CKOHQHUTYPUPOBAH TaK, YTOOBI
KOPPEKTUPOBATh CKOPOCTh Hacoca 20, cOXpaHsis peryjaupyeMsole, OnpeaensieMble
XapaKTePUCTUKAMHU LIUKJIA TOPEHUS TapaMEeTPhl BCACBhIBAHUs U NTapaMeTPhl HA BBIXOJE
IJi 3aJaHHOro naBieHus. Kpome Toro, remneparypa, onpeaeneHHas Ha nocty 13
KOHTPOJISI NaPAMETPOB, MOKET ONATH XK€ UCIOJIb30BATHCSI KOHTPOJJIEPOM 2, OTHAKO
KOHTPOJIJIEp 2 MOKET OBITh CKOH(PUTYpHPOBAH TakK, YTOOBI YIPABIATh IOTOKOM 4Yepe3
kianad 115, perynupys temneparypy TypOUHHBIX BBIXJIONOB. 3a cueT obecrnedeHus

0OJBIIEr0 KOJIUYECTBA Tequeﬁ Cp€Abl, BBIBOAUMOI'O U3 CUCTCMbBI TCHECPUPOBAHUA
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MOIIHOCTH depe3 knamaH 115 (unu ynepkanust 60JIbIIero KOJIUYeCTBa TEKyUel Cperbl
B CHCTE€ME I'eHePUPOBAHMS MOIIHOCTH ), MOKHO PEryJHPOBATh BXOJHOE JaBICHUE HA
TypbuHe 10, a Tak>Xe aHAJTOTUYHO PEryJHPOBATH BBIXOAHYIO TEMIIEPATYPy TYypPOHUHBI
10.

B onHOM nnu HECKONBKUX BApUAHTAaX BBINOJHEHUs SHEPreTU4YecKas CUCTEMA,
npeacTaBieHHas Ha GuUr. 7, MoXxeT BKIOUYaTh TypOuHy 10, COEAUHEHHYIO C
snexkTporeHepatopoM 11. [ToTok Tonnusa 103upyercs Npu NPOXOXKACHUN Yepes
kianaH 14, kucaopona Ao3upyeTcss KjaanaHoM 71, ¥ TONJIUBO CXKUTaeTCsl C KUCIOPOIOM
B kaMepe 10a cropanus. TonnmBo U KUCIOPOJ CMEUINBAIOTCA C HATPETHIM
peunpkyasiiuoHHBIM CO, moTokoM 120 BBICOKOIO AaBI€HUs, BEIXOISILIUM U3
TeriooOMeHHHKa-3koHoMan3epa 50. [IponykThl ropeHus noctynamT B TypOouny 10b.
IToTok TypOMHHBIX BBIXJIONIOB OXJIAXKAAETCS B TEINIOOOMEHHUKE-3KOHOMal3epe 50
peunpkyasiuuoHHBIM CO, noTokom 119 BbICOKOT0 faBia€HUs U JOMOJHUTEIBHO
OXJIAKJAETCS 0 TEMIIEPATYPhI, OJTU3KOH K OKPYKAIOIIEH, B IEPBOM
HarpesaTene/xonoquabHuke 16. B HEKOTOPBIX BapruaHTaxX BBIMOJHEHHs MEPBBII
HarpeBaTeNb/XOJOUIBHUK 16 MOXET MpeACTaBIsATh CO00H TeMI000OMEHHUK
HENPsIMOTO AENHCTBUSA, B KOTOPOM HMCIIOJb3YyeTCs, HAIpUMep, OXJakaarolas Boaa, Uiu
OH MOXET OBITh TEIMJIOOOMEHHUKOM MPAMOI0o KOHTaKTa, B KOTOPOM KaK OXJIaXKAaeTCs
NOTOK TypOHMHHBIX BBIXJIONOB, Tak U KOHAEeHCcUpyercs Boaa. [IoTok ¢ Temneparypoii,
OMM3KOM K OKpyKaroLIiel, MOCTynaeT B BOAHBINA cenapaTop 60, u3 KOToporo
CKOHJICHCUPOBABINAsICs XKUAKAsl BOAA BBIXOJAUT Uepe3 kianad 61. 3TOT MOTOK MOXKeT
comepKaTh TOIJIMBO HJIU 3arpsI3HSAIOMINE MPUMecH, 00pa3oBaBIINECS B MPOLECCe
TOpeHUs] U HaAXOASAIINECS B OKUCIEHHOM cOCTOsiHMU, Takue kak SO, u NO,. B crnyuae
XOJIONMJIbHUKA C IPSIMBIM KOHTAKTOM TaKOW OJIOK AeHCTBYET KaKk 0ObeIMHEHHBIE OJIOK
ra30BOJSTHOIO KOHTAKTHOT'O OXJIAXKAEHUS U CenapaTop KUAKOU (a3bl.
Peuupxkynsuuonnsiii CO;, notok 116 noctynaer B peuupkyasuuodssii CO;
kommpeccop 30, rae ero naBjaeHUe yBeIHYNBaeTCS (HApUMep, NPUOIU3UTENBHO OT
30-70 6ap no mpubnusutensHo 80 6ap). Kommpeccop 30 obecneuen
peuupkynsiunonHon CO, maructpansio 45 ¢ kinananom 31, crnyskamei ais
MOHM)KEHUS aBJIEHUS] U BO3BpaTa 4acTH IIOTOKA Yepe3 KOMIIpeccop Ha CTOPOHY
BcacbiBaHus B Touke 44. Uucteiit CO; npoAyKT, copep Kaluil BeCb yriaepoa u

HOJ'Iy‘iHBI.HHfICH N3 TOTOKA TOIJIMBHOI'O ra3da nmocCJjic OKUCJICHUA B KaMEpPE€ CropaHus,
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BBIBOAUTCS U3 CUCTEMBI B BUA€e NoToKa uepe3 knanaH 41. Yucteiit CO, npoaykr
MOXET OBITh BBIBEJIEH I1OJ] JaBJIEHHUEM, JIe)KAIleM B AUANAa30HE OT JaBJIEHUS Ha
CTOPOHE BCAaChIBAHUs KOMIIpeCCOpa A0 AABJIECHUs Ha BbIXOJAE Hacoca. Beixoasmui us
komnpeccopa 30 penupkynsanuoHHblil CO) MOTOK OXJIaxaaeTcss 40 TEMIEPATypHhl,
ONM3KOM K OKpYJKarIIel, BO BTOPOM Harpesartene/xononunbHuke 18. [TnoTHOCTD
00BIYHO BO3pAcCTaeT 0 3HAYEHUs, JIeXKALIEero B Auana3soHe npubdiausurenbuo ot 0,7
Kr/nutp a0 npubauzurenbHo 0,85 kr/nutp. MHOTOCTYHEHYAaTHIM HACOCOM 20 MJIOTHBIN
ceepxkputndeckuit CO, mepekaunBaeTcs ¢ yBeJIUYeHUEM JaBJieHUust 0ObI4HO 10 320
oap. Peuupkynsuunonusiit CO, motok 119, Beixonsiuuii u3 Hacoca 20, mocTymnaer B
TeTI000MEHHHK-3KOHOMai3ep 50.

Yacte 119a peuupkynsunonsoro CO, moToka, BeIxoasmero u3 Hacoca 20,
HarpeBaeTcs B TEIMNIOOOMEHHUKE 56 MOTOKOM 53 Harpera, KOTOPBIH MOXET MOCTYNaTh
oT F000ro UCTOYHHKA, HAIIPUMED, B BUAE TEIJIa, OTOOPaHHOTO U3 OJI0Ka pa3aesieHus
Bo3ayxa. ITorok 119a o6puHO HarpeBaeTcst 40 TEMIEPATyPbl NPUOIU3UTENBHO OT
200°C pgo mpubnusurensHo 400°C. HarpeTslii MOTOK 3aT€M HAIpaBIsIETCS B
Term1ooOMeHHHUK 50 B IPOMEKYyTOYHON TOUKE M IOBTOPHO CMELINBAETCS C
peunpkyasiuuoHHbIM CO;, notokom 119 Beicokoro aasiaenus. CucreMa peryaupyercs
peryjaupoBOYHBIMU KJIAllaHAMM, YIPaBIAKIMMMU IOTOKaMu Tekydel cpensl. Cucrtema
cHa0)keHa JaTYUKaMHU, H3MEPSIOIMUMHU PAaCXO/bl, JABJICHHS, TEMIIEPATyPbl U ra30BbIC
cocTaBbl. Pe3ynbTaThl TUX U3MEPEHUH MOTYT HANpaBJIATHCA B LU POBYIO cUCTEMY
peryJupoOBaHusl, YIPABJAINYIO SHEPreTUYECKON YCTAHOBKOW MO aJIrOpUTMaM
pPEryJMpOBaHUs U 3aJI0KEHHBIM B HE€ NUCIETYEPCKUM YIIPABJIAKIIUM IPOTrPAMMaM.
BbIxonHbBIE CUTHAJIBI CUCTEMBI PETYJIUPOBAHUS YIIPABIAIOT CTENEHbIO OTKPBITHUS
PEryJIMpOBOYHBIX KJIANaHOB, a TAKXEe CKOPOCThIO Hacoca 20 U IPyruMU CUCTEMHBIMHU
¢yHKIMSIMU. 3aa4a 3aKIOYAETCS B TOM, YTOOBI JOCTHYb 3aaHHOH 3 (PEeKTHBHOCTH
paboTel pu 000 TpeOyeMol MOIIHOCTH HA BBIXOJE, ONTUMAJBHBIX YCIOBUM
3aMyCKa, PEryJIUPYEMBIX CKOPOCTEHN peaklMi HA U3MEHEHHUs] HAarpy3KH Kak Mpu
YBEJMYEHUH, TAK U MIPU CHIDKEHUH, OTKJIFOYEHHS U PEaKLMU Ha HEMoJaaKu B paboTe.
Xots Takas nuppoBas CUCTEMA PETryJIUPOBAHUSA U YIPABISAIOIINE aJITOPUTMBI
YIOMHUHAJIUCh B CBA3H € QUT. 7, JOJDKHO OBITH MOHSTHO, YTO 3TO ONMHCAHUE MOXKET
yHnoTpeOIAThCA C TAKUM K€ YCIEeXOM ISl T0OBIX IPYTUX ONHUCAHHBIX 3/1€Ch

BapHAHTOB BBIITOJIHEHUSI, BKJIFOYasi ONMMCAaHHbIE B CBsI3U ¢ ¢ur. 1-6 u dur. 7.
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DyHKLIUOHAJIBHOE YIIPABJICHUE JAHHON CUCTEMOU MOXET BBINOJHATLCS 34 CYET
CBSI3U MEXJY NEPEMEHHbIMU, U3MEPSAEMbIMU JaTUYUKAMU, U OTKINKOM KOHKPETHOTO
peryaupyrouiero kiaanaHa. OQuH UM HECKOJbKO BAPUAHTOB BBIMOJIHEHUS CUCTEMBI
peryJupoBaHusi, KOTOPbIE MOTYT UCIOJIb30BATHCSA B IIOOOM U3 U3JI0KEHHBIX
BAPUAHTOB, BKJIKOYAIOT CIEAYIOIIEE.

Pacxon Tonnusa yepe3 kynanaH 14 MOXET peryjaupoBaThbCs B 3aBUCUMOCTH OT
TpeOoBaHU O BhIPaOOTKE SJIEKTPOIHEPTHH, MPEIbIBIIEMBbIX K TeHEepaTopy 58.

Cxopoctp Hacoca 20 MOXeT UCIONIb30BaThCA AN PETYJIHUPOBAHUS €r0 pacxoja.
B uwacTtHOCTH, 3alaHHOE 3HAYEHHE PACXOAA MOXKET MEHATHCA AJs NOAAEP)KAHUSA
OTpeaeeHHON BBIXOAHOH TeMIepaTypsl TYPOUHBL.

Brixonnoe nasneraue CO, kommpeccopa 30 MOXKET MOANEPKUBATHCS HA
MOCTOSIHHOM 3aJIaHHOM yPOBHE MyTeM U3MeHeHus pabodel Touku kyanana 31
pPeryJMpOBaHUs PEUUPKYISALMUOHHOTO NOTOKA Y€pe3 KOMIPECCop.

Oteon CO;, BEIpabOTaHHOTO B LIUKJIE T€HEPUPOBAHUS MOIIHOCTH, MOJXKET
peryaupoBaThbCs kjanaHoMm 41 perynupoBaHus MOTOKA. 3HAYEHUS YCTaBHBIX
apaMeTpOB 3TOr0O PEryjasTopa NOTOKa MOTYT MEHATLCA AJd NOAAEPKAaHUSA
MOCTOSIHHBIMU BXOJHOTO AaBieHuss CO) komIpeccopa U JaBJI€HUs HAa BBIXOJE
TypOuHBI. B HEKOTOPBIX BapHaHTaxX BBINOJIHEHHS, B KOTOPBIX OTBOJ depe3 KjanaH 41
NPOU3BOJUTCS Ha BBIXOJE KoMmipeccopa 30, cuctema peryaupoBaHUsi MOXKeET OBbITh
CKOH(QUTYypUpPOBaHAa TaK, YTOOBI H3MEHATH MOTOK 4pe3 kianaH 41 u uepes
PEeLUPKYJISILUOHHBINA KjanaH 31.

KonuuecTso peunpkynsiunoHHoro CO; BbICOKOTO JaBJIE€HUs, HArPeBaeMOro
JTOTIOJTHUTEJIbHBIM UCTOYHUKOM TEILIa B TEMJIOOOMEHHUKE 56, MOKET PeryJupOBaThCS
KJIaaHOM 42 peryJupoBaHUs MOTOKA U KOHTpoJuiepoM 17 (KOTOpbIHi MOKHO Ha3BaTh
KOHTPOJIJIEPOM Harpesa OTBOJHOIO Mmotoka). YcraBHubie Betunduabl CO, moToka
PEeryJHpyrTCs TaK, 4TOOBI MUHUMH3HPOBATh Ha YpOoBHE HIke 5S0°C TeMmepaTypHYIO
pa3HULY Ha ropsiyeM Kpar TermiooOMeHHuka 50 mexay peunpkyiasnuoHHsiM COy
nOoTOKOM 120 BBICOKOTO JaBJIEHUS U MOTOKOM TYPOMHHBIX BBIXJIOTIOB B TOUKe 13.

COpoc KOHIEHCUPOBAHHOM BOJIBI BMECTE C TOIJIMBOM M OOpPa30BaBIIMMUCS B
IpoLecce rOpeHusi OKUCICHHBIMHA BPEJHBIMU MPUMECSIMHU MOXKET PEryJIHupPOBAThHCS
NyTeM MOJAAEPKAaHUS NOCTOSIHHBIM YPOBHS BOJbI B BOAHOM cenapartope 60 unu B

€MKOCTH aJIbTEPHATUBHOTI'O XOJOAUJIBHUKA MIPAMOTIO KOHTAKTaA. B MNOCJICAHEM CliyHdae
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n30BITOYHAS BOJA OTBOJIMTCS, IO ME€PEe TOrO KaK OCHOBHOMN IMOTOK OTBOJAA BOJIBI
IPOKAaYHMBAETCS Yepe3 TEINIOOOMEHHHUK € XOJOAHOHN BOJOH, M MOCTYMAET B BEPX HIOIO
4acThb XOJIOJAUJIbHHUKA NMPSIMOTO KOHTAKTa MOBEPX 3arpy304HOTrO CIOS.

IIpu paccMoTpeHuu Gur. S MOKHO MOHATH, YTO PACXOAOM KHUCIOPOAA B KaMepy
CrOpaHMsi MOXKHO YIPaBisITh KiaanaHoM 111 perynuposanus notoka. Pabouast Touka
KOHTPOJIJIEPA MOTOKA MOXKET MEHATHCS [JId NOAJAepKaHUs ONPEAEICeHHOI0 OTHOUIEHUS
KHCJIOPOJa K TOTJIMBHOMY ra3y, Tak 4ToObl obecneduBaTh 00bdHO 1% HU30BITOK
KHCJIOPOJa OTHOCHUTEJIBHO CTEXUOMETPUYECKOr0 3HaUeHUsA, FapaHTUPY s MTOJHOE
CropaHue TOIUIMBA IUIKOC OKUCIEHHUE MOJYUYUBIIUXCS U3 TOMJIMBA 3arpsA3HAIOIINX
npumMeceil. J{yia ynpaBieHus annadaTuyeckol TeMnepaTypoi IiaMeHu B

00beIMHEHHBIX TYpOMHE U KaMepe CTOPaHUsl MOXKET ObITh MOJIE3HBIM pa3OaBiieHHe

KHCJIOpOJa HEKOTOpbIM KosnndecTBoM CO;, st nmonyyeHus razosoit cmecu CO; miroc
O, ¢ mossipHO# KOoHUEeHTpanueit O; ot 15 no 40%, xak npasuno 25%. I[ToTok
Kucjopona Mmoxet ObITh pazdbasieH CO) MOTOKOM, OTBEIEHHBIM U3 BXOIHOM

maructpanun CO; kommpeccopa 30. OrBenenusiit CO, npoxoaut uepes kinamnax 103
peryJupOBaHUs MOTOKA U MOCTYMNAaeT B cMecuTtenb 114, KOTOpbI B HEKOTOPBIX
BApUAHTAX BBIMOJHEHUS] MOXKET NPEACTaBIATh COOOH cTanmoHapHbIi Mukcep. Pabouas
TOYKa KOHTpOJUIepa NOTOKA AJis KjianaHa 91 MOXKeT KOPPEKTUPOBATHCs
AUCTIETYEPCKON KOMIBOTEPHON NPOrpaMMON Al MOAAEPKAHUS TOCTOSHHBIM
naByieHus B Touke 102. Pabouas Touka knamaHa 111 peryiupoBaHus BXOZHOTO MOTOKA
KHCJIOPOAA MOKET KOPPEKTUPOBATHCS AJA COXPAHEHUS OCTOSHHBIM OTHOIIEHUS
KHUCJIOpPOJAa K MOTOKY AUOKCHUIA YyIJIepoaa, MOCTyNaKIneMy B cMecuTesb 114,
CMelmaHHbI MOTOK OKUCTUTENS MPOXOIUT Yepe3 HarpeBaTeNb/X OJIOMUIbHUK 22,
OxnaxXaeHHbIN MOTOK OKUCIHUTENS MOCTynaeT B koMmmnpeccop 90 okucauTens, rae oH
CXKUMaeTCst OOBIMHO 10 aBJIEHHS, JIEKAIEeTo B Juana3oHe npudiau3uteabHo ot 90 no
npubnusurensHo 120 6ap. Pabouast Touka knamaHa 91 peryaupoBaHUs MOTOKA MOXKET
MEHATHCS C LEJIbI0 U3MEHEHHUs BBIXOJHOIO AaBJeHUs KkoMmmnpeccopa 90 okucnaurens.
Kommnpeccop 90 okucnutesnass MOXKET NeHCTBOBATH NMPU (PUKCHPOBAHHBIX BXOJHOM H
BBIXOJTHOM JIaBJeHUSAX. BRIXOAHON MOTOK ¢ koMIpeccopa 90 MOKET OXJaxaaTbCs A0
TeMIEepaTypbl, OMU3KOHN K OKPYKaIOInel, B HarpepaTese/XoNoquIbHUKe 24.
IIn0THOCTE MOTOKA BO3PACTAET 10 3HAYEHUH, JIeXKALUX, HAIPUMEDP, B AUANIA30HE
npubauzutenbHo ot 0,6 kr/auTp no npudnusurenapHo 0, 75 kr/nutp. IInoTHBIHI

CBEPXKPUTUYECKUHN NOTOK 82 OKMCIUTEINS NPOKAaYaH MHOTOCTYIE€HYATHIM
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LEeHTPOOEKHBIM HACOCOM C MOBBIMEHUEM NaBjieHus: 00biuHO 10 320 Gap. Beixonuol
MOTOK BBICOKOTO AaBjIeHUs U3 Hacoca 80 mocTynaeT B TEII00 OMEHHUK-3KOHOMAM3ep
50, rae OH HarpeBaeTCsl YaCThIO TEILIa, BBICBOOOKAEHHOTO U3 OXJIaXKAAI0IIEerocs
NMOTOKA TYpPOUHHBIX BBIXJIONMOB. PacX0 OKHUCIHUTENIS MOKHO PETryJIHPOBATh
KOPPEKTUPOBKOI CkopocTH Hacoca 80 okuciauTens. Y cranoBieHHas padbovas
BEJIMUMHA PACX0Ja MOXKET U3MEHATHCS IJIs MOANEPIKaHUS 3aIaHHOTO OTHOLIEHHUS
KHCJIOPOJa K TOTJIMBHOMY ra3y, o0ecreduBaroInero, kak npasuio, 1 % u30bITOK
KHCJIOPOJa OTHOCHUTEJIbHO KOJUYECTBa, TPeOyeMOoro IJisi CTEXHOMETPUUECKOTO
rOpeHus TOMJIMBHOIO ra3a, 4YTO rapaHTUPYET MOJHOE CXKUTaHUE TOIUIMBHOTO ras3a
IJTIOC OKUCJIEHHE JIFOOBIX MOJIYYeHHBIX U3 TOTJIUBA BPEIHBIX MPUMECEH.

Muorue MmoauduKanuu U Ipyrue BapUaHThl BBIMTOJHEHUS MOTYT OBITh
peann30BaHbl CIEUHATUCTOM B TaHHOU oOsactu. COOTBETCTBEHHO, N300peTeHHE He
OTPAHUYEHO KOHKPETHBIMU MPUBEACHHBIMH YaCTHBIMHU BapPUAHTAMU U
MonuQpUKaUIMH, U 00beM U300peTeHUs], OMpeae/IsieMblil PHIOKEHHON GopMyoi
n300peTeHusi, BKJIFOYAET U PYTrue BAPUAHTHI BHIMOJHEHUs!. XOTs B JAHHOM OIMUCAHUH
MOTYT OBITh HCIOJIB30BAHBI CIENH(PUISCKUE TEPMUHBI, OHH UCTIOIb3yIOTCS
UCKJIIOYUTEIbHO B OOIIENPHUHSATOM U OMUCATEILHOM CMBICJIE, a HE B I€JISIX BHECCHHUS

OrpaHUYEHUN.
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OOPMVYIJIA U30BPETEHM A

1. Cuctema reHepupoOBaHus MOLUIHOCTU CO BCTPOEHHOHN CUCTEMOM
peryaupoBaHus, BBINOJIHEHHON ¢ BO3MOKHOCTbIO aBTOMATUYECKOIO YIIPABJIECHUS 10
MEHbIIEN Mepe OJHUM KOMIIOHEHTOM CUCTEMbI F€HEPUPOBAHHUS MOLIHOCTH,
conepokamas:

HarpeBaTelb,

reHepaTop MOLIHOCTH, U

10 MEHBIIEN Mepe OAUH KOHTPOJIED,

NpUYeM IO MEHbLIEH Mepe OAUH KOHTPOJIJIEp CKOHPUTYypHpOBaH ¢
BO3MOJKHOCTBIO MIPUEMA BXOJHOIO CUTHAJIAa HUKE IO MOTOKY OT HarpeBaTens u
BBIIAYU BBIXOJHOTO CUTHaJIa, 00ECIeunBaOUIEro KOPPEKTHPOBAHHUE MOTOKA TOILUIMBA K
HarpeBaTeslo U, TEM CaMbIM, PEryJHUPOBAaHUE BbIAAYM TEIlJIAa HArPEBATENEM, U

10 MEHbIIEH Mepe OAUH KOHTPOJIIEP CKOHQUTYPUPOBAH C BO3MOXKHOCTBIO
IpHeMa TOrO K€ WJIM APYroro BXOJHOIO CUTHaJIa HUKE MO MOTOKY OT HarpeBaTels u
BBIIAYM BBIXOJHOTO CUTHAJIA ISl PETYJIMPOBAHUS pacxoia MOToKa pabouei Tekydei

Cpenbl K HarpeBaTeio.

2. Cuctema no 1. 1, B KOTOpOH MO MeHbIIEH Mepe OAUH KOHTPOJIEP BKIHOYAET
KOHTPOJIJIEP MOLIHOCTH, CKOH(QUTYPHUPOBAHHBIN ¢ BO3MOXHOCTBIO IIPHEMa BXOJHOIO
CUTHAJa, OTHOCSIIErocsi K MOIHOCTH, BbIpabaThIBA€MON IreHEPaTOPOM MOLIHOCTH, H
BblJa4YHu BbIXOOAHOI'O CUTHAJIA, O6eCHeLII/IBaIOH_[eFO KOPPEKTUPOBAHUE ITOTOKA TOIIJIMBA K

HarpeBaTejo U, TEM CaMbIM, PETryJIHUPOBAHHUEC BbiAa4YU TEIIJIa HArPEBATCIIEM.

3. Cuctema o 1. 2, B KOTOPOH KOHTPOJUIEP MOLIHOCTH CKOHQUTYPHPOBAH Ha
BBINIOJIHEHUE OAHOTO UJIN 000UX U3 CIEAYIOLINX TpeOOBAHMMN:

obecnieuyeHNe BbIIaYM BBIXOJHOIO CHT'HAJa Ha HArpeBaTeJb ISl TOBBIIEHUS HIIH
CHUJKEHUS BbIPaOOTKH TEIIa HarpeBaTeseM;

obecneueHne MOa4H BBIXOJHOI'O CUTHAJIA Ha TOTUTMBHBIA KJIamaH AJIst

nponyCcKaHus OO0JIBIIErO MJIM MEHBIIErO KOJIUYECTBA TOIJIMBA B HarpeBaTellb.

4. Cuctema no n. 1, B KOTOpO# MO MeHbIIEH Mepe OAUH KOHTPOJJIEP BKIOYAET

KOHTPOJIIEP HAacOca, CKOHQUTYPUPOBAHHBIN ¢ BO3MOYKHOCTBIO MPUEMa BXOJIHOTO
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CUTHaJida, OTHOCALIEIOCs K TEMIIEPATYPEC BBIXJIOITHOI'O MOTOKA HUKE IO MOTOKY OT
HarpeBaTeyda, u obecneueHus nogavu BBIXOJHOTO CMT'HAJIa Ha HACOC JJIsA

peryjaupoBaHUs pacxoja MoToka pabodeil Tekyuel cpeabl K HarpeBaTeo.

5. Cuctema no . 1, B KOTOpOil O MeHbIIEH Mepe OJUH KOHTPOJLJIEp BKIKOUYAET
KOHTPOJIJIEP OTHOLICHHS TOILIMBO/OKUCIHUTENDb, CKOHQUTYPUPOBAHHBIHN C
BO3MOXKHOCTBIO MIPHEMa OJHOTO MJIM 0OOMX W3 BXOAHOT'O CHUTHAJA, OTHOCSLIErocs K
pacxoay TOIJIMBA B HarpeBaTesb, U BXOAHOIO CUTHAJA, OTHOCSIIErocs K pacxony
OKHCJIUTENIS B HATPEBATEJb, M HA BBIMOJHEHHE OJHOTO UIN 000UX U3 CIEIYIOIINX
TpeOOBaHUIA:

obecrieueHue Imoagavu BBIXOAHOI'O CUI'HAaJIa Ha TOIJIMBHBLIN KIIallaH 1A
nponyCcKaHus 0OJBIIEr0 WK MEHBIIETO KOJINYECTBA TOILUIMBA B HarpeBaTelib,

obecneyeHne MOJa4YHM BBIXOAHOTO CUTHAJIA HA KJIATIaH OKUCIHUTENS IS

nponyCcKaHus OOJIBIIErO UJIK MEHBIIETO KOJTUYECTBA OKUCIUTENS B HarpeBaTeCib.

6. Cuctema no n. 1, B KOTOpOH 1O MEHbLIEH Mepe OJMH KOHTPOJLJIEP BKJIKOUYAET
KOHTPOJIJIEP HACOCA OKUCIUTENS, CKOHPUTYPUPOBAHHBIN C BO3MOXKHOCTBIO IIpHEMa
BXOJIHOT'O CUTHAJa, OTHOCSLIErocsi K OJHOMY HJIH 0OOUM M3 MAacCOBOTrO pacxoja
TOIUIMBA U MAaCCOBOI0 Pacxoja OKUCIUTENs, IOAAaBAEMBbIX K HATPEBATEINIO, U
BBIYMCJIEHHUS] COOTHOIIEHUsI MACCOBBIX PACXOJA0B TOIJIMBA U OKUCIIUTENS, U
KOHTPOJIJIEP HACOCA OKUCIUTENSI CKOHQUTYPUPOBAH C BO3MOXKHOCTBIO OOecTedeHus
MOJIa4¥ BBIXOJHOIO CUTHAJIa Ha HACOC OKUCJUTENS ISl U3MEHEHUsI MOIHOCTU Hacoca
TaK, 4TOOBI BO3JI€HCTBOBATh HA COOTHOIIEHHE MAaCCOBBIX PACXOJOB TOILIUBA H

OKHCIIUTEA, TOAABA€MBIX K HArp€BaTemo.

7. Cuctema no n. 1, B KOTOpPOi N0 MeHbIIEH Mepe OAUH KOHTPOJJIep BKIOUYAET
KOHTPOJIJIEP NaBJIEHUSI OKUCIUTEINsI, CKOHQUTYPUPOBAHHBIN ¢ BO3MOKHOCTBIO ITpHUEMa
BXOJHOI'0 CUTHAaJIa, OTHOCSINETOCS K NaBJIEHHUIO MOTOKA OKHCIUTENS BBILIE IO TTOTOKY
OT KOMIIPECCOpa OKUCIHUTENSA, B 00eCTedeHNs] BBIXOJHOIO CHUTHaJa, TaK 4YTOOBI
BBI3bIBATh OOJIbIIEE MM MeHbIIee fodaBieHne padodeil TeKy4ei Cpeanl K MOTOKY

OKHCJIIUTEIA BbILIC IO MOTOKY OT KOMIIPECCOpA OKUCIUTEIA.
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8. Cucrema o . 1, B koTOpO# pabouast Tekydasi cpena npeacrasiisieT coOoi

MOTOK B 0OCHOBHOM 4ncToro CO;.

9. Cuctema mo 1. 1, B KOTOpOIi HarpeBaTesb MpeacTaBisieT co0oil kaMepy

CropaHusi.

10. Cuctema mo . 1, B KOTOpO# HarpeBaTeNb MpeACTaBiIsieT COOON HarpeBaTelb

C UCIIOJIb30BAHUEM COJHEYHOU OHEPIruu.

11. Cuctema no n. 1, B KOTOpOH HarpeBaTesb BBIIIOJHEH C BO3MOXKHOCTBIO

MOJy4YeHUs Telja OT MOTOKa TeKkydel cpenbl ¢ TemmnepaTypoi Boime 400 °C.

12. Cnoco® aBTOMAaTHYECKOrO yIPABJIEHHUSI CUCTEMONW I'€HEePUPOBAHUS
MOII[HOCTH, BKJIFOYAOIIUH:

C)KUTAHHE B HArpeBaTelie TONJINBA C OKHUCIHUTENEM B IPUCYTCTBUHU paboueit
TeKyuel cpeabl U BBIIYCK U3 HarpeBaTesl BBIXJOMHOTO OTOKA,

reHepUpOBaHNUE MOIIHOCTH, UCIIOJb3Ysl BBIXJOMHON MOTOK,

UCIIOJIb30BAHUE 110 MEHbIIEH Mepe OJJHOrO KOHTpOJlIepa Uil IpuemMa 1o
MEHbIIEN Mepe OJJHOrO BXOAHOI'O CUTHAJa HUXKE 110 MOTOKY OT HarpeBaTelsl U Bblia4yu
BBIXOJJHOT'O CUT'Hajia, 00eCneYynBaruero KOppeKTHPOBaHUE MOTOKA OJHOTO U 000UX
U3 TOIUIMBA UJIU OKUCIUTENS K HArpPeBaTeN0 U, TEM CaMbIM, PEryJIMPOBaHHE
KOJINYECTBA TEIJa B BBIXJIOTHOM IOTOKE, U

HCIIOJIb30BaHUE 10 MEHbIIEH Mepe OJJHOr0 KOHTpOoJIIepa IJis IpUeMa TOro Ke
UJIM APYroro BXOJHOTO CUTHAJa HUJKE MO MOTOKY OT HarpeBaTess U BblAAuU
BBIXOJTHOTO CHUTHAJIA sl pEeryJIUPOBaHUS PacXojaa MOToKa paboyei Tekyuell cpensl K

HarpeBaTelto.

13. Cnoco® no n. 12, B KOTOPOM IO MEHbIIEH Mepe OIUH KOHTPOJIEP BKIKOYAET
KOHTPOJUIEP MOUIHOCTHU, KOTOPBIM NPUHUMAET BXOJHON CUTHAJ, OTHOCALIUNCS K
MOIITHOCTH, BbIpabaThIBA€MON I€HEPATOPOM MOIIHOCTHU, U BBIJAET BBIXOJHOW CHUTHAI
IJs1 KOPPEKTUPOBKU PACXO0Aa TOIUIMBA K HArPEBATEJIO U, TEM CAMBIM, PEryJIUPOBAHUS

KOJINYECTBA TCIIJIa B BBIXJIOITHOM ITOTOKC.
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14. Cnoco® no n. 13, B KOTOPOM KOHTpPOJIJIEP MOIIHOCTH CKOH(PUTYPUPOBAH Ha
BBIMIOJIHEHHE OAHOTO UM 000UX U3 CAEAYIOUINX TPeOOBaAHUN:

BbI1a4a BBIXOJHOTO CUT'HAJa Ha HArpeBaTelNb AJIs MOBBIMEHUS WU CHH)KEHUS
BbIpaOOTKH TeIJia HarpeBaTeseM;

10J1auya BIXOAHOI'O CHUTHAJIA HA TOMJIMBHBIN KJIAMaH JJIsI HPOMYCKaHUs OOJIbIIEro

HJIM MCEHBIICTO KOJMIUYECTBA TOIIJIMBA B HArpe€BaTeJb.

15. Cnoco® no n. 12, B KOTOpOM IO MEHbLIEH Mepe OJHH KOHTPOJIEP BKIKOYAET
KOHTPOJLJIEP HACOCA, KOTOPBI NPUHUMAET BXOJIHOW CUTHAJ, OTHOCSIIUNICS K
TEMIIEPAType BBIXJOMHOrO NOTOKA HUXKE MO MOTOKY OT HarpeBaTes, U NoaaeT
BBIXOJHOH CHTHAJ Ha HACOC JUI PEryJIHNpPOBaHUS pacxoa NOToka pabouell Texyden

Cpelbl K HarpeBaTeio.

16. Coco® no n. 12, B KOTOPOM IO MEHbIIEH Mepe OIUH KOHTPOJIEP BKIKOYAET
KOHTPOJIJIEP OTHOLICHHS TOILIMBO/OKUCIHUTENb, KOTOPBIA MPUHUMAET OANH UK 00a u3
BXOJHOIO CUTHaJIa, OTHOCALIETrOCs K PacX0oAy TOILUIMBA B HarpeBaTellb, U BXOJHOIO
CUTHAJa, OTHOCSIIErocs K pacXoy OKHMCJIMUTENsS B HArpeBaTelb, 1 00ecrednBaeT
BBIMIOJIHEHUE OJHOTO MJIM 000UX U3 CIEeAYIOIUX TpeOOBaHUIA:

1oJlaya BHIXOAHOI'O CHUT'HAJIA HA TOIJIMBHBIA KJIAMaH JJIsl HPOMyCKaHUs OOJbIIero
UJIA MEHBIIETO KOJUYECTBA TOIJIUBA B HArPEBATEIIb,

10J1aya BBIXOAHOT'O CHTHAJIA HA KJIAllaH OKHCIIUTENs AJsl NPOIyCKaHUs OOJbIIero

HJIM MEHBUICTO KOJIUYECTBA OKUCIIUTECJIA B HArpeBaTECIIb.

17. Cnoco® no n. 12, B KOTOpOM IO MEHbIIEH Mepe OJUH KOHTPOJIEP BKJIKOYAET
KOHTPOJJIEP HACOCA OKUCIIUTENS], KOTOPbIM NPUHUMAET BXOJHOW CUTHAJ,
OTHOCSIIIUIICSA K OAHOMY MJIM OOOUM M3 MAacCCOBOIO PacxXoja TOIJIUBA U MacCOBOTO
pacxona OKUCIUTENs], MOAAaBAEMBbIX K HArPEBATENI0, U BBIUYHUCIISIET COOTHOLIEHUE
MaCCOBBIX PACXOJ0B TOIUIMBA U OKUCIUTENSA, U KOHTPOJIEP HACOCa OKHUCIIUTENS
obecneuynBaeT MoAa4vy BBIXOJHOIO CUTHAJIA Ha HACOC OKHMCIUTENS ISl U3MEHEHUS
MOIHOCTH HAcOCa, TaK YTOOBI BO3AEHCTBOBATh HA COOTHOIIEHHE MACCOBBIX PACXOJOB

TOIIJIMBA U OKHUCJIIUTECJISA, MOAaBA€EMbIX K HATPEBATEIIO.
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18. Crioco® mo m. 12, B KOTOPOM IO MEHbIIEH Mepe OAUH KOHTPOJIJIep BKIOYAET
KOHTPOJUJIEP AABJIEHUS] OKUCIUTEINSA, KOTOPBIA NPUHUMAET BXOJHOU CUTHA,
OTHOCSIIIMMCSA K JAaBJECHUIO MOTOKA OKUCJIUTENS BhILIE 1O NOTOKY OT KOMIpeccopa
OKHCJIUTENIS, 1 00eCnevYnBaeT Bblia4y BBIXOAHOTO CUTHAJA, BhI3BIBAIOLIETO OOJblIee
WU MeHblIee no0aBieHue pabouei Tekyueil cpenbl K MOTOKY OKHUCIHTEJS BbIIIE MO

IMOTOKY OT KOMIIpECCOpAa OKUCITUTECIIA.

19. Cnocob mo n. 12, B koTOpOoM pabouasi TeKy4asi cpeaa npeacTasiiseT coOoi

MMOTOK B OCHOBHOM yucToro COs.
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