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CUCTEMA U CIIOCObB PET'YJIMPOBAHUA 1JIA CUCTEM U CITOCOBOB
I'EHEPUPOBAHKWA MOIIIHOCTHU

O0sacTh TEXHUKHU

Hacrosiiee nzobpereHre OTHOCUTCS K CUCTEMAM M CIOCO0aM peryJiupoBaHUU H,
B YaCTHOCTH, K CUCTEMaM U crocodaM, KOTOpbie MOTYT ObITh OObEIMHEHBI C
cUCTeMaMH U ciocobaMu reHepHpPOBAHUS MOIMHOCTH (BbIPaOOTKH SHEPTHH).

YpoBeHb TEXHUKU

CymecTByeT ocTpast HEOOXOAUMOCTD B pa3padOTKe 3HEPreTUIECKUX CHUCTEM,
KOTOpPbIE MOTYT yIOBJIETBOPSITh PACTyLIHe NOTPEOUTENbCKIE 3aMPOChl. XOTS
MHO>XECTBO palOT MOCBSIIEHO CUCTEMAaM, B KOTOPBIX HE HCIIOJb3yEeTCs CKUTaHUE
OpraHUYECKUX TOIUIMB, CTOUMOCTHBIE (PAKTOPBI U JOCTYITHOCTh OPTaHUYECKHUX
TOILIUB, B OCOOEHHOCTH yTIJiel U MPUPOJHOTO ra3a (a TakXKe OTBaJbHBIX
yIJIE€BOJOPOAOB, HAPUMEDP, OCTATOUYHBIX HEPTENPOAYKTOB), OOYCIOBINBAIOT
MOCTOSIHHYIO MOTPEOHOCTh B CHCTEMAaX, CKOHQUIYPHUPOBAHHBIX TAKHUM 00pa3oM, YTOOBI
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 ogHOM MM HECKOJBKUX BapHAHTaX BBIMTOJHEHUS HACTOsIIEe H300peTeHne
MOKET 00eCTIeYUTh CUCTEMBI U CITOCOOBI PeryJIupPOBaHUs, TPUTOAHBIE IS YIIPABICHUS
OJHUM HJIM HECKOJIbKUMHU NTapaMeTPaMHU CUCTEMbl T€HEpUPOBAHUs MOIIHOCTHU. B
YaCTHOCTH, CUCTEMBbI PETYJIUPOBAHUS MOTYT O0€CIeYUTh YIIPaBIeHNUE OJHUM HUJIH
HECKOJIbKMMHU NapaMeTpaMU U3 IPYNIbI, BKIOYAKOLENH AaBICHUE, TEMIIEPATypy,
pacxon U COCTaB MOTOKA JUIsl OJHOTO UJIH HECKOJBbKUX MOTOKOB B CUCTEME
reHepupoBaHus MOIMHOCTH. CUCTEMBI PEryIHPOBAHUS MOTYT OOE€CIIEUHUTh
ONTUMAIBHYIO 3 (PEKTUBHOCTH CUCTEMBI FT€HEPUPOBAHUS MOIIHOCTU. CHCTEMBI
peryJupoBaHHsl MOTYT Tak)ke OOECIEeUHnTh YIIPaBIEHHE TAKUMHU (QYHK IUSIMU CUCTEMBI
F€HEPUPOBAHUS MOIIHOCTHU, KaK 3allyCK CUCTEMbI, OCTAaHOBKA CUCTEMBbI, U3MEHEHHE

BXOJHOTO TTOTOKa (OB) B CHCTEME, U3MEHEHHE BBIXOIHOTO MOTOKA (OB) B CUCTEME,



10

15

20

25

30

-0

yIpaBJIeHHUE B UPE3BbIUANHBIX CUTYALUsIX BO3HUKAKINIUX B CUCTEME, U JPYTUMU
noAOOHBIMHU ACTIEKTAMH, KAaCAIOLUUMHCS CUCTEMbI FT€HEPHUPOBAHNS MOIIHOCTH.

B onHOM HMIlM HECKOJBKUX BapHAHTaX BHIMTOJHEHHS HACTOALlEee H300peTeHne
MOJKET OTHOCUTBCS K CUCTEMaM PeryjJupoBaHus, NIPUTOJHBIM JUJIsl UCIIOJb30BAHUSA B
yCTaHOBKax reHepupoBaHus MomHocTH. Hanpumep, ycTaHOBKAa reHEpUPOBAHUS
MOIHOCTH MOJKET IPEeACTaBIATh COO0H YCTaHOBKY, B KOTOPOIl B KaMepe CropaHus
CXKUTAETCS TOILUIMBO (HAMPUMeEp, YIJIEBOJOPOABI, B YACTHOCTH YTJI€BOAOPOIHBIN ra3) B
aTMoc(depe B OCHOBHOM YHCTOrO KHCJIOPOAa MOJA AaBJIEHUEM NMPUOTU3UTENbHO 12
MIlIa unu Gonee nmpu godaBieHnU HUpKyJIauoHHOro CO, MoToOKa ¢ MOJIyUYeHUEM B
UTOre CMELIAaHHOTO MOTOKa NPOAYKTOB ropeHus u uupkyiasuuonsoro CO,. B
HEKOTOPBIX BApUAHTaX BBIMOJHEHHUs MeHepalys MOIIHOCTH MOXET OTJINYAThCS OJHUM
WJTH HECKOJIbKMMHU CIIEIYIOINMHU MPU3HAKAMH, KOTOPbIE MOTYT KOMOMHHUPOBATHCS B
T000M YHCIIE U TOPSIAKE.

CMermaHHBIH TOTOK MOJKET MPOMYCKATHCS Yepe3 HIHEPreTHUECKYI0 TYpOUHY ¢
BBIXOJHBIM JaBiieHueM npudnusurenvHo 10 Gap.

TypOuHHBIE BBIXJIONBI MOTYT OXJIAXKAATHCS B TEIJIOOOMEHHUKE-3KOHOMa3epe,
NpeaBapuUTeNbHO Harpesas HUupKyaanuoHHbii CO) noToxk.

TypOuHHBIE BBIXJIONBI MOTYT JOIMOJHUTEIBHO OXJIAXKAATHCSA A0 TEMIIEPATYPHI,
ONM3KOM K OKpYKArOLIeH, 1 CKOHJEHCHPOBABILIASACS BOJAA MOXET yAAJSIThCS.

st popmupoBanus uupkyasauoHHoro CO, noroka razossiii CO, MOTOK MOKET
CXKMMATbCS 10 AaBJIEHUS, PABHOI'O MJIM OJM3KOro K BXOJHOMY A aBJIEHUIO TYpPOUHEL, C
HCIIOJIb30BAaHUEM ra30BOr0 KOMIIpECcopa, 3a KOTOPBIM CJeAyeT MOBBIIIA0IHH
IJIOTHOCTb HacocC.

Yucteiit CO) npoayKT, NOJYYHUBLIUIICS B KaMepe CrOpaHusi, MOXKET YAaIsIThCs
1O JIFOOBIM TaBJIEHHEM B AUAMA30HE OT BXOJHOTO IO BBIXOJHOTO AaBJIEHUS TypPOUHBI.

JUist CHYDKEHUsSI TEMIIEPATYPHOU Pa3HUIBI MEXY TYPOMHHBIMU BBIXJIONIAMHU H
nupKyIsquoHHBIM CO2 MOTOKOM, BBIXOASIIIUM U3 TEIJIOOOMEHHUKA-3KOHOMan3epa,
npubauzutenbHo 10 S0°C unu MeHee MOJKET BBOAUTHCS TEIJIO OT BHEIIHEr O
MCTOYHHUKA, IPEIBApUTEIbHO Harpesarllee 4acTb HupKkyasiuuonHoro CO, noToka 10
temnepatypsl oT 200°C no 400°C.

Pacxon TONIMBHOTO ra3za MOXKET peryJaupoBaThes s o0ecniedeHus: Tpedyemoi

BBIXOJJHOUW MOINHOCTH TYPOUHBI.
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Brixonnas temneparypa TypOuHbI MoxeT perynuposatbess CO, HacocoMm.
Brixonnoe naBnenne CO, kommpeccopa MOKHO PeryJupoBaTh MyTeM
perupkyasiuuu noroka cxxaroro CO,; o6paTHO Ha BXOJ KOMIIpeccopa.

Pacxon uncroro CO; npoaykTa, NOJYyUYUBLIETrOCs MPU CXKUTAaHUU TOMJIHUBHOTO
ra3a u yJajsieMOoro U3 CUCTEMbl, MOXKET UCIOJIb30BAThCS IJIsl pEryJIUPOBAHUSA
BxonHoro aasiaeHust CO, kommnpeccopa.

PasHumy Mexay TemrepaTrypoil TYpOMHHBIX BBIXJIONOB, MOCTYMAKMUX B
TenJI000OMEHHUK-3KOHOMaMN3ep, U TeMrepatypou uupkyasuunonaoro CO, moroka,
BBIXOJSAIIEr0 U3 TEMJIOOOMEHHUKA-3KOHOMal3epa, MOKHO PEryJupOBATh TaK, YTOObI
oHa He npesbimana S0°C, nyTeMm peryJIupoBaHUs pacxoa B HaCTH HUPKYJISIHHOHHOTO
CO, nmoToka, HarpeBaeMoi OT HCTOYHHKA OOaBOYHOTO Teria.

Pacxon 4ucTOM KUAKON BOABI U MOJYUYUBLINXCS U3 TOMJINUBA 3arPsA3HAKOIIUX
npuMeceil, BBIBOAUMBIX U3 CUCTEMBbI, MOJKHO PETyJIMPOBAaTh YPOBHEM B Ce€mapaTope
JKUIKOM BOJBI.

Pacxon kucaopona MOXKHO PeryJHpOBaTh TaK, YTOOBI MOAAEPKHUBATh OTHOLICHUE
pacxona KHUCJIOpoaa K pacXoay TOIIMBHOTO ra3a Ha ypoOBHE, 00YCIOBIHBAIOIIEM
3alaHHBIA U30BITOK KUCJIOPOa BO BXOJHOM IMOTOKE TYPOWHBI, UTO FrapaHTUPYET
MOJIHOE CrOpPaHue TOMJIMBHOIO ra3a U OKMCJIE€HUEe KOMIOHEHTOB, BXOSLIUX B
TOIJIMBHBIN ras.

ITorok kucCIOpOaa MOJ NaBJI€HUEM, COOTBETCTBYIOIIUM aaBieHuro Ha Bxone CO;
KOMIIpECCOopa, MOKET ObITh CMEIaH ¢ HEeKOTOPbIM KonndecTBOM CO,, OTBEEHHOIO CO
Bxona CO, kommpeccopa, Il MOJYUYEHHSI TOTOKA OKUCIHUTENS, CONEePIKAIIEro
npubau3uTeNnbHo oT 15 mo mpubauszurenbHo 40 MOISPHBIX % KHUCIOPOAA, YTO MOXKET
MPUBECTU K CHUIKEHUIO TEMIEPATYPhl aAnadaTHYeCKOTO MJIaMEHH B KaMepe CrOpaHus.

[Torokom okucnuTeNs, HEOOXOAUMBIM IS TTOJy4eHUsI TPeOyeMOro OTHOIIEHUS
OKHUCJUTENS K TOTJUBHOMY Ta3y, MOXKHO YIIPaBJATh 34 CYET CKOPOCTH HAcoca
OKHCIIUTEJIS.

BrixonHoe naBiieHHE KOMIIPECCOPA OKUCIUTENS MOKHO PEryJupoOBaTh 3a CUET
PELUPKYJISILUU TTOTOKA CKATOTO OKHUCJIUTEJSI HA BXOJ KOMIIpeccopa.

Bxonnoe naBneHue koMmpeccopa OKHCIUTENS MOKHO PETyJIUpPOBaTh, U3MEHSS
pacxon pasbasysromero CO;,, cMEMBAEMOro ¢ KUCJIOPOAOM NpU GOPMUPOBAHUU

MNOTOKAa OKHCJIIUTEIIA.
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Otnomenue kucnopona k CO; B NOTOKE OKUCIUTEINSI MOKHO PEryJInupoBaTh

NyTeéM N3MEHCHUA MOTOKA KUCJIOPOaa.

Kucnopon MOxeT nocTynath B CUCTEMY T€HEPUPOBAHUSA MOIIHOCTHU MOA
JaBJIEHHEM, IO KpaiiHell Mepe He MEHbIIEeM J1aBJIeHUs Ha BXOAe TYpOHHBI, U
KeJNaTeabHO, YTOOBI B TOTOKE OKHCIUTENS MOJISIpHAs KOHLEHTPALHs KHCIOpOaa
Jexkajia B [uarna3one npubausutenbHo oT 15 no npubnusurensuo 40%.

OTHOIIEHHEe KUCIOpOia K TOIUIMBHOMY a3y MOKHO pPeryjJupoBaTh BEIUUHHON

MOTOKA KUCJIOpPOa.

Otnomenue kucnoponaa k CO; B MOTOKE OKUCIUTEINSI MOXKHO PEeryJInupoBaTh

BEeJIMYMHON motoka pazbasnsromero CO,, orBenennoro ¢ Beixoaa CO; kxommpeccopa.

B n11000M M3 pacCMOTPEHHBIX 3/1€Ch BAPUAHTOB BBINIOJHEHHS PEryJIUpPOBAHUE
NEepPBOro Mapamerpa 3a CYET BTOPOTO MapaMeTpa MOXKET, B HACTHOCTH, O3HAYATh, UYTO
BTOPOH MapaMeTp sIBISETCS U3MEPsieMbIM (HampuMep, NaTYNKOM) UM HHBIM 00pa3oMm
OTCJIEKUBAEMBIM, HUJIM YTO BTOPOH MapaMeTp BBIUUCISET KOMIIBIOTEP Ha OCHOBE
IOTIOJTHUTENIBHO MPENOCTaBIsIeMON HHPOPMAITUHU, CIIPABOYHBIX TaOJIHI] UITH
IOMYCKAeMBbIX BEJIUYUH, U KOHTPOJUIEP HHULUUPYET MOCIEA0BATEIbHOCTD
YIPaBJISIOIMUX KOMaH/ Ha 0a3e U3MEPEHHOT'0 WIN BBIYMCIEHHOIO IapamMeTpa, Tak
4TOOBI COOTBETCTBYIOIIUM 00pa3oM CKOPPEKTHPOBATh MEPBbIN MmapaMerp (Hanpumep,
OTKpbIBasl MJIM 3aKPbIBasi COOTBETCTBYIOIIYIO apMaTypy (#ajee - KjianaH), yBeIUunBas
WJIM CHUXKAsi MOLIHOCTb HAacoca U T.1.). Jpyrumu cioBaMu, BTOpPOH mapameTp
UCIIOJIB3YETCs KAK CHTHAJ 3aIyCcKa AJIsl KOHTPOJUIepa Ha BBIIOJHEHNE KOPPEKTUPOBKH
NEepPBOro mapamerpa.

B ogHOM MM HECKOJBKUX BapHAHTaX BHIMTOJHEHUS HACTOsIIEe H300peTeHne
MOKeT 00eCreYnBaTh CUCTEMbI FTeHEPUPOBAHMS MOIHOCTH, BKJIIOYAKOLIHE
BCTPOCHHYIO CUCTEMY PETryJHPOBAHUS, KOTOPas MOXET ObITh CKOH(HUTIYPUPOBAaHA TaK,
4TOOBI ABTOMATUYECKH YIIPABIATh 10 MEHbIIEH Mepe OTHUM KOMIIOHEHTOM CHCTEMBI
reHepUPOBAHUA MOLIHOCTH. B 4aCTHOCTH, cHCTEMa PeryJIupOBaHUS MOXKET CONEPIKATh
10 MEHbLIEH Mepe OOUH KOHTPOJIJIEP, CKOH(PUTYPUPOBAHHBIH C BO3MOXKXHOCTHIO
npueMa BXOJHOI'O CHUTHAJA, OTHOCSIIErocss K U3MEPEHHOMY MapaMeTpy CHCTEMBbI
reHEepPUPOBAHUS MOIIHOCTH, U 00€CIIeYnBaTh BBIXOAHON CHT'HAJ MO MEHbIIEH Mepe Ha
OJITH KOMITOHEHT CUCTEMBbl T€HEPUPOBAHUS MOIIHOCTH, MOJIEXKALTUH
aBTOMAaTHYECKOMY yrpaBieHuo. CucTemMa reHepupOoBaHUs MOIHOCTH M CHCTEMA

peryiupoBaHuda MOTYT TAKXE XapaKTCPU30BAThCA OAHUM HUJIM HECKOJIbKUMHA
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CIEAYIOLUIUMH MOJOXKEHUSIMH, KOTOPbIE MOTYT COYETAThCs B IIOOOM KOJIMYECTBE U
HOpsIKE.

Cucrtema reHepUpOBaHMS MOLIHOCTH MOXET OBITh CKOH(QUTYpHpOBaHa TakK,
4TOOBI MOCTYIUIEHUE TETUIa MIPOUCXOUJIO 33 CUET CXKUTaHUs TOIJINBA.

Cucrema reHepupOBaHMSI MOIIHOCTH MOXET ObITh CKOH(PUTYpHpPOBaHA TakK,
4TOOBI MOCTYIUIEHUE TEIUIA IIPOUCXOAMIO OT HCTOUYHHKA, HE CBSI3aHHOTO CO
CXKUTAHHEM TOTLIHBA.

CucreMa reHepHpOBaHHSI MOLIHOCTH MOKET OBITh CKOHQUTYpHUpPOBaHA TaK,
yTOoOBI Mpoucxoauaa peunpkyasiuus noroka CO;.

CucreMa reHepHpOBaHHS MOLTHOCTH MOKET OBITh CKOH(PUTYpHpPOBaHA TaK,
yT0OBI BBIpabaThiBaTh HEKOTOpPOE KoandecTBO COy, KOTOpOE MOKET OBITH,
OMIIMOHAJBHO, BBIBEJEHO U3 CUCTEMBI, HAIIPUMED, MyTEeM MOJAYU B MarUCTPaJb UITU
UCIIOJIb30BAHUA B IPYTUX LEJSIX, HAIPUMED, BO BTOPUUYHBIX METO/aX AOOBIYN HEPTH.

CucreMa reHepHpOBAHHS MOLTHOCTH MOXKET OBITh CKOH(PUTYpHpPOBaHA TaK,
4TOOBI UCIIOJIB30BATh pabodee Ten0, KOTOPOe HUKJINYECKH CXKUMAETCs, HAarpeBaeTcs U
pacimupseTcs.

Bcrpoennas cuctema peryJupoBaHusl MOKET COAEPkKaTh KOHTPOJLIEP
MOIIHOCTHU, CKOH(QUTYPUPOBAHHBINA C BO3MOXHOCTBIO MPHEMA BXOAHOI'O CUTHAJIA,
OTHOCSIIIETOCS K MOIIHOCTH, BbIpa0aThIBA€MOIl OTHIUM UJIU HECKOJIbKHMH BBIAAIOLUMHU
MOIIIHOCTb KOMIIOHEHTAMHU CHUCTEMbI '€ HEPUPOBAHUS MOLIHOCTH.

KoHTpoiep MOIIHOCTH MOKET ObITh CKOH(PUTYPHUPOBAH TaK, YTOOBI
BBIMTOJIHSJIMCh OHO MJIK 00a U3 CIeAyIuX TpeOoBaHUN: 00eceYynBaTh BHIXOAHON
CUTHAJl HA HarpeBaTEJIbHbIII KOMIIOHEHT CHCTEMbl I'€HEPHPOBAHUS MOLIHOCTH IS
YBEJIMYEHUsS UJIW CHUKEHHS BBIPAaOOTKH TEIJia HAarpeBaTEIbHBIM KOMIIOHEHTOM,;
obecneuynBaTh BBIXOAHOW CHT'HAJ HA TOIUIMBHBIN KjanaH (apMaTypy) Ajst
NPOMYyCKaHUs OOJIBIIEr0 WX MEHBIIETO KOJHMYECTBA TOILUIMBA B CHCTEMY
reHEePUPOBAHUS MOIIHOCTH.

Bcrpoennas cuctema peryJupoBaHUsl MOXKET COJAEPKATh KOHTPOJLIEP
OTHOWIEHHUS TOIJINBO/OKUCIUTENb, CKOH(PUTYPUPOBAHHBIN TaK, YTOOBI MPUHUMATH
CUTHAJI, OTHOCSILIUICS K PACXOAy TOIIMBA, MJIM CUTHAJ, OTHOCSIIUHCA K PacXOay
OKUCJIUTENS, WJIN U TOT, U APYTOH CUTHAJIBI.

KoHTpomiep oTHOImEHUS TONINBO/OKUCIUTENb MOXKET OBITh CKOHPHUTYPUPOBAH

Tak, YTOOBI BBIMOJHSIUCH OAHO WK 00a U3 clenyruumx TpedoBaHuii: obecneuynBaTh
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BBIXOJIHOH CHTHAJI Ha TOIUIMBHBIN KJIANIaH Ha MPOINYyCKaHuEe OOJbIIero U1K MEHBIIETro
KOJINYECTBA TOIUIMBA B CUCTEMY I'€HEPUPOBAHUS MOIIHOCTH;, 00€CneunBaTh BbIXOTHOM
CUTHAJl Ha KJIallaH OKUCJIUTENS Ha NMPONyCcKaHue OONbIIero UJIM MEHbIIEro KOJUYeCTBa
OKMCJIUTENSI B CHCTEMY '€ HEpUPOBAHUS MOLIHOCTH.

BcTpoennas cuctema peryJupoBaHusl MOKET BKJIIOYATh KOHTPOJUIEP HACOCA,
CKOH(UTYPUPOBAHHBIH C BO3MOXHOCTBIO IPHUEMa BXOJHOI'O CUT'HAJIA, OTHOCSLIErocs K
TeMIEpPaType BbIXJIOMHOTO MOTOKA TyPOUHBI B CHCTEME MeHEPHUPOBAHUS MOIIHOCTH, U
obecneunBaTh BBIXOAHOH CHUT'HAJ Ha HACOC, PACIIOJIOKEHHBIH BBIIIE TIO MOTOKY OT
TypOUHBI, I YBEIUUECHUS MM YMEHbUIEHHS] PacXoa MOTOKA, BBIXOASAIIETO U3
Hacoca.

BcTpoeHHas cuctemMa peryJMpoBaHUs MOXKET BKJIFOYATh KOHTPOJIJIEP AABJICHUS
Ha Bcace Hacoca, CKOH(GUTYpUPOBAHHBINA C BO3MOXKHOCTBIO IIPHE€Ma BXOJAHOTO CUTHAIIA,
OTHOCSIIETOCS K AABJIEHUIO TEKy4el Cpeabl CO CTOPOHBI BCACA BBILIE IO MOTOKY OT
Hacoca B CUCTEME T'eHEPUPOBAHUS MOIIHOCTH, U 00€CTIeYNBaTh BBIXOHOW CUTHAN HA
KJIalaH MepenycKa/perupKyIsiuy, yCTAHOBICHHBIH BBILIE IO MOTOKY OT Hacoca.

KonTpomnep naBneHus BcacelBaHHs (CO CTOPOHBI BCACBIBAHUS) KOMIIpEeccopa
MOXET ObITb CKOH(QUIYPUPOBAH TaK, YTOOBI BBHIMOJHIINCH OJHO MU 00a U3
CIeAyrUIUX TpeOOBaHHI: BbI3BIBATH epeTEeKaHUE OOJBIIEro NI MEHBLIETO
KOJIMYeCTBa TeKy4dell cpelbl 0OpaTHO B TOUKY, HAXOJSIIYIOCSA BbILIE 11O IOTOKY OT
NepenyCcKHOro KjanaHa;, BbI3bIBATh OTBOJ U3 CUCTEMBbl '€HEPUPOBAHUS MOLIHOCTH
OoJpLIEro MIJIM MEHBIIEro KOJUYECTBa TeKyUel Cpeibl B TOUKe, HaXOAsIIeiics BhIlIe
10 TIOTOKY OT Hacoca.

BcTpoeHHas cuctemMa peryupoBaHUs MOXKET BKJIIOYATh KOHTPOJLIEp
peryJupoBaHus NaBJIeHHs, CKOHPUTYPHUPOBAHHBII ¢ BO3MOKHOCTBIO ITpUEeMa
BXOJHOI'0 CUTHAaJIa, OTHOCSINETOCS K aBJIEHHUIO B BBIXJIOMTHOM MOTOKE TYPOUHBI B
CHUCTEME T'e€HEPUPOBAHUS MOIIHOCTH, U 00eCTIeYnBaTh BBIXOAHON CUTHAJ HA KJIalaH
OTBOAA (BBINMYCKA) TEKy4YEH Cpebl, BHIMOJHEHHBIH C BO3MOXXHOCTBIO BBIBOJA TEKYyUEH
Cpeabl U3 BBIXJOMHOIO MOTOKA, U, ONMIUOHAIBHO, 00€CTIEYNBATh BBIXOJAHON CHTHA Ha
KJIallaH OTBOJA TEKy4el Cpeapl Ha MPOMYyCKaHUE TeKydel Cpenbl B BBIXJIOMHOW MOTOK.

BcTpoeHHas cuctemMa peryJupoBaHUs MOXKET BKJIKOYATh KOHTPOJJIEP BOJHOTO
cernaparopa, CKOHQUTIYpHpPOBAHHBIM C BO3MOKHOCTBIO IPHUEMa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS K KOJIMYECTBY BOJBI B CEMAapaToOpe CUCTEMBI T€HEPUPOBAHUS

MOIMHOCTH, U o0ecrne4yuBaTh BbIXOI[HOfI CUI'HaJl Ha KJiallaH OTBOJAa BOJbI, TaK 4TOOBI
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paspemaTh WM OJIOKUPOBATH OTBOJ BOJBI U3 CEMapaTopa, a TaKKe MOANEP)KUBATH
KOJINYECTBO BOJBI B CENapaTope B 3aJJaHHOM OO0BbeEMe.

BcTpoeHHas cuctema peryiupoBaHus MOXKET BKJIIOYATh KOHTPOJIJIEp Hacoca
OKHUCIUTENS, CKOHQUTIYPHUPOBAHHBINH C BO3MOKHOCTBIO ITPUEMa BXOJHOTO CUTHAJA,
OTHOCSILIETOCS UJIM K MACCOBOMY PAacXoAy TOIJIMBA, UJIU K MACCOBOMY PacXxoay
OKHCJIUTENIS, MU K HUM OOOMM B CUCTEME MeHEePHPOBAHMS MOLIHOCTH, a TaKXKe
BBIYUCIIATh COOTHOIIEHHUE MACCOBBIX PACXOJOB TOIJIMBA U OKHCITUTEIS.

KouTpomiep Hacoca OKUCIUTENE CKOHPUTYPUPOBAH TaK, YTOOBI 0OecrneynBaTh
BBIXOJTHOH CHTHAJI HAa HACOC OKUCIUTEJS, U3MEHSsI MOLUTHOCTh HAcOCa TaKUM 00pa3om,
LITO6I:>I BOSHeﬁCTBOBaTb Ha COOTHOLIECHUE MAaCCOBBIX PAaCXOJOB TOIJIMBA U OKUCIIHUTECIA
B CUCTEMEC T'CHEPUPOBAHUA MOIIHOCTH.

BCTpOeHHaH CHUCTEMA PETYJIHUPOBAHUA MOXET BKJIIKOYATh KOHTPOJIJICP AaBJIICHUSA
OKHCJIHUTENS, CKOHQUTYPUPOBAHHBIA C BO3MOXKHOCTBIO IPUEMAa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS K AABJICHUIO B IIOTOKE OKUCIHUTEINS HUXKE KOMIIPECCOPA OKUCIUTENS, U
O6€CH€LII/IBaTb BbIXOI[HOfI CHUT'HaJIbl HA HepeHYCKHOfI KJ1anaH OKHCIIHUTECIIA,
BBI3bIBAIOIN NI OONIBITUNA UM MEHBIIHUH MEPEMyCK OKUCIUTEINSI B 00X01 KOMIIpeccopa.

BCTpOGHHaﬂ CUCTEMA PETYJIHUPOBAHUA MOKET BKIIHOYATh KOHTPOJUJICP AaBJIICHUSA
OKMCJIHUTENSA, CKOHQUTYPUPOBAHHBIH C BO3MOXKHOCTBIO IPUEMA BXOJHOTO CUTHAJA,
OTHOCSILETOCS K AABJIEHUIO B IIOTOKE OKUCJIHUTEINs HUXKE KOMIIPECCOPA OKUCIUTENS, U
ofOecrneunBaTh BBIXOJHOH CUTHAJ HA KJIANaH PELUPKYISALUH TeKy4eH Cpenbl,
BBI3bIBAIOII NI BBEAEHNE OONBIIETO MJIM MEHBIIEr0 KOJIUYECTBA TeKy4Yel Cpeabl U3
CUCTEMBI TECHEPHUPOBAHHA MOIIHOCTHU B IMOTOK OKUCJIUTECJIA BBIIIEC KOMIIPpECCOPa
okucauteis. B wactHocTH HUPKYJALNHUOHHAA TCKy4dasd Cpeaa MOXKET 6]:ITI> ITIOTOKOM B
ocHoBHOM uuctoro COs.

BceTpoenHas cuctemMa peryJlupoOBaHUsl MOXKET BKJIKOYATh KOHTPOJLIED
paszbaBiieHUs, CKOHPHUTYPUPOBAHHBIA C BO3MOXHOCTBIO IIPUEMa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS UJIK K MAaCCOBOMY PAacXOAy OKHCIHUTENsI, UM K MAaCCOBOMY PacXxoay B
IIOTOKE p336aBI/ITeJ'I$I OKHUCIINTEIA, UJIW K HUM O6OI/IM, a4 TAKXE BBIYUCIIATH
COOTHOULIEHHE PACXOMAOB OKUCIUTENS U pa30aBUTENs] OKUCIUTEIS.

KonTpomnep pazdaBieHnss MOKXET OBITh CKOHPUTYPHUPOBAH TaK, YTOOBI
O6€CH6LII/IBaTb BbIXOI{HOfI CHUT'HAJ Ha BXOI[HOI\/'I KJIallaH OKUCJIUTEIISA, MpOonyCKas

OoJibllIee UJIM MEHbIIIEE KOJIUUECTBO OKUCIHUTENS B CUCTEMY IT'CHCPUPOBAHUA
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MOIITHOCTH, TaK 4YTOOBI OTHOIIEHHE MAaCCOBOT0 PacXoaa OKHCIUTEINS K pa30aBUTENIO
OKMCJIUTENS HAaXOJUJIOCh B 3alaHHOM JUaIa3oHe.

BcTpoenHas cucteMa peryJIupoBaHUs MOXKET BKIOYaTh KOHTPOJLJIEP AABIEHUS
BCACBHIBAHUS KOMIIPECCOPA, CKOH(PUTYPUPOBAHHBIN C BO3MOXHOCTBIO IpHEMa
BXOJHOTO CUTHAJa, OTHOCSLIErocsl K AaBJIEHHUIO BCACBIBAHMS TE€Ky4el Cpelbl BbILIE MO
IIOTOKY OT KOMIIpECCOopa B CUCTEME M'eHepUPOBAHMS MOIIHOCTH, U 00ecreuynBaTh
BBIXOJIHOM CUTHAJ HA MEPEeNnyCKHOW KJialaH, paclOJOKEHHBINH HUXKE IO MOTOKY OT
KOMIIpeccopa u 00yCIOBIUBAIO M MepenycK OONBIIETO HJIM MEHBLIErO KOJIHYECTBA
TeKyuell cpeabl B TOUKY, HAXOASIIYIOCS BBIIIE IO MOTOKY OT KOMIIpeccopa.

BcTpoenHas cucteMa peryaupoBaHUs MOXKET BKJIOYAaTh KOHTPOJIJIEp CKOPOCTHU
Hacoca, CKOHQUTYPpUPOBAHHBIA C BO3MOJKHOCTBIO IPUEMa BXOJIHOTO CHUTHAJA,
OTHOCSILIErocs K IaBJIEHUIO CO CTOPOHBI BCcaca BhIIlle 10 MOTOKY OT Hacoca, U
obecneuynBaTh BBIXOAHOH CHUTI'HAJ HAa HACOC ISl YBEJIMYEHUS UJIN CHIKEHHS] CKOPOCTH
Hacoca.

BcTpoenHas cucteMa peryjaupoBaHusl MOXKET BKJIIOUATh KOHTPOJJIEP Harpesa
OTBOAHOIO MOTOKA, CKOH(PUTYPUPOBAHHBIN C BO3MOKHOCTBIO MpUEMa BXOTHOTO
CUTHaJIa, OTHOCSIIETOCS K BBIYUCIEHHBIM TPEOOBAHHUSAM IO MAaCCOBOMY PAacXoay B
OTBOJIHOM MOTOKE OT PELUPKYJISILIUOHHOTO MOTOKA BBICOKOTO aBJIEHUS B CUCTEME
reHepUpPOBAHUs MOILIHOCTH, U 00€CIIeYUBaTh BBIXOAHON CUIHAJ Ha KJAalaH OTBOJHOIO
MOTOKA [JIsl YBEJIUUYEHUS UJIM YMEHbIIEHUS JOJU PELUUPKYJISILUOHHOIO IOTOKA
BBICOKOTO J1aBJICHHUs], HANIPABIAEMON B OTBOAHON MOTOK.

CucTeMa reHepHpOBaHMs MOLIHOCTH MOKET COJAEPIKATh. TYPOHHY; KOMIIpeccop,
YCTaHOBJICHHBIH HUJKE IO MOTOKY OT TypOuHBI M coobmaromuiics ¢ TypOMHOH; Hacoc,
YCTaHOBJICHHBIH HUJKE IO MOTOKY OT KOMIIpeccopa U COOOIA0 ITUNCS ¢
KOMIIPECCOPOM; U HarpeBaTellb, yCTAHOBJIEHHBIN HUXE M0 MOTOKY OT Hacoca u
COOOINArOIUICS ¢ HACOCOM, a TaKJ)KE BBILIE IO TTOTOKY OT TYPOHHBI U COOOLIA0 IIUHCS
¢ TypOMHOM., ONIMOHAIBHO, CUCTEMA T€HEPUPOBAHUS MOIIHOCTH MOXET COJIEPIKATh
peKymnepaTUBHbBINA TEMIOO0OMEHHHK.

B opHOM HMITM HECKOJBKUX BapHAHTAaX BHIMTOJHEHHS HACTOAIIEE H300peTeHe
MOKeT obecreunBaTh COco0 aBTOMATUUECKOTO YIIPABIEHUS] CUCTEMOM
reHepUPOBAHUSA MOIIHOCTU. B 4acTHOCTH, cmocod MOXKET BKJIIOYATh
($YHKIIMOHUpPOBaHHE/ IEHCTBHE CUCTEMbI F'€HEPHUPOBAHMS MOLIHOCTH, COAepIKaIlei

IPyIIy KOMIIOHEHTOB, B KOTOPYIO BXOAST: TypOUHA, KOMIIPECCOpP, YCTAHOBJIEHHBIN
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HUJKE TI0 TOTOKY OT TYPOMHBI U cOOOMA0MuUiics ¢ TYpOUHOM;, HaCOC, YCTaAHOBIICHHBIH
HUJKE 110 TTOTOKY OT KOMIIpeccopa M COOOINAIMUICA ¢ KOMIPECCOPOM; U
HarpeBaTelb, YCTAHOBJIEHHBIH HUXE IO MOTOKY OT HAacoca U COOOLIA0IIUNCS ¢©
HACOCOM, a TaK»e BBILIE 10 MOTOKY OT TyPOMHBI M COOOMAIOIUNCS ¢ TYpOHHOM.
Kpome Toro, GyHKIIMOHUPOBAHHE CHCTEMbl T€HEPHUPOBAHUS MOIHOCTH MOJXKET
BKJIFOYATh UCTIOJIb30BAHHE O0OBEJUHEHHBIX C CUCTEMON T€HEePUPOBAHUS MOLIHOCTH
KOHTPOJIJIEPOB, MPEAHA3HAYEHHBIX JJIsl MPHEMa BXOAHOT'O CUTHAJA, OTHOCSIIETroCs K
U3MEPSEeMOMY MapaMeTpPy CUCTEMbl T€HEPUPOBAHHS MOLIHOCTH, U o0ecCrieueHus
BBIXOJTHOTO CHUTHaJIa, aBTOMATHYECKH PErYJHPYIOLEero padboTy Mo MeHbIIeH Mepe
OJTHOTO KOMITOHEHTA U3 TPYIIIbl KOMIIOHEHTOB CHUCTEMBbI T'€HEPUPOBAHHs MOITHOCTH. B
TOTIOJTHUTEJIBHBIX BAPHAHTAX BBIMOJIHEHUS TAKOH CIIOCO0 MOXKET BKJIFOYATH OJAHY HIU
HECKOJIBKO CIEAYIOIUX CTAANH, KOTOPbIE MOTYT OOBEUHSITHCS B JJIOOOM UHCIIE U B
T000M COYETaHHH.

BpIxoaHOW CUTHAT MOXKET MOJy4aThCsd HA OCHOBE MPOTrPAMMHOTO, 3aJI0KEHHOTO
B KOMITBIOTED AJTOPHUTMA YIIPaABICHUS

QDYHKIMOHUPOBAHHUE MOXKET BKJIIOYATh MOCTYILUIEHUE TEIJIA 32 CUET FOPEHUs
TOILJIUBA.

DYHKIMOHUPOBAHHUE MOXET BKJIIOYATh MOCTYIUIEHUE TEIJIAa OT HCTOYHUKA, HE
CBSI3aHHOT'O CO C)KMUT'aHUEM TOIJINBA.

OYHKIIMOHUPOBAHUE MOXET BKJIIOYATh perupkyasanuto noroka CO;.

OYHKIMOHUPOBAHHUE MOXKET BKJIKYATh BBIPAOOTKY HeKoTOporo KojudectBa CO,
KOTOpPO€ MOKET ObITh, OMIMOHAJIbHO, BHIBEAEHO U3 CUCTEMBbI, HATIPUMED, MYTEM
NMOJA4YM B MaruCTPaJib MJIM UCIIOJb30BAHUS B APYTUX LEJSX, HAIPUMEDP, BO BTOPUUHBIX
MeTonax no0bau HedTH.

OYyHKIIMOHUPOBAHUE MOXKET BKJIFOYATh MCIIOJNB30BaHUE pabodyero Tejia, KOTopoe
[UKJINYECKU CXKUMAETCsI, HATPEBAETCS W PACIIUPSIETCS.

OYyHKIIMOHUPOBAHUE MOJKET BKJIFOUATh MCIOJNb30BAHNE KOHTPOJIIepa AJisl mpuema
BXOJHOTO CUTHAJIa, OTHOCSIIETOCs K CUCTEME FreHepUPOBAHUSI MOIHOCTH, H
yIpaBJIeHUs] OAHON Ui OO0CMMH U3 CIEAYIOLUX Onepanuii:. obecredeHne nogadn
BBIXOJITHOTO CHUTHAJIa HAa HArpeBaTeJIbHbI KOMIOHEHT CUCTEMbI T€HEPUPOBAHHUS
MOIITHOCTH JJIsl YBEJIMYESHUS] MJITH CHUKEHUS BBIPAOOTKHU TeIia HarpeBaTeIbHbIM

KOMIIOHCHTOM, obecrneueHnue BBIXOOHOI'O CUIrHaJl Ha TOIJIMBHBIN KJIallaH CUCTEMBI
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FrCHEPUPOBAaHUSA MOILMHOCTH AJIA MPOMYyCKAHHA OOJIBIIEr0 MJIM MEHBIIErO KOJIUYECTBA
TOIJIMBA B CUCTEMY I'€CHCPHUPOBAHHUA MOIIHOCTH.

OyHKLIUOHUPOBAHUE MOKET BKJIOYATh UCIIOJb30BAHUE KOHTPOJIEpA AJisl IpUeMa
UJIA BXOAHOTO CUTrHAJa, OTHOCSALIEroCs K pacXoAy TOILUIMBA, UM BXOJHOTO CUTrHAJA,
OTHOCSIIETOCS K PACXOAY OKUCIUTENS, MM K HUIM 000UM, a TaKXe AJIs YIPaBIeHUs
OHOW MJIM O0EMMH M3 CIEAYIOIUX onepaunii: obecrnedeHne BbIXOAHOTO CUTHAJ Ha
TOIUIMBHBIN KJIaIlaH CUCTEMBI FrCHEPUPOBAHUA MOIMHOCTH OJIA NPOIMYyCKAHUA 0OJBIIETO
HJIM MEHBLIICTO KOJIUYECTBA TOIJIMBA B CUCTEMY I'€CHCPUPOBaHUA MOIMHOCTH,
obecneueHue MoJa4YM BBIXOAHOTO CUTHAJIA HA KJIATIaH OKUCJHUTENS CUCTEMBI
FrCHEPUPOBAHUA MOIMHOCTH OJIA MMPONMYyCKaHHA OOJIBIIErO MJIM MEHBIIETO KOJIUIECTBA
OKHCIIUTEIA B CUCTEMY TCHEPUPOBAHUA MOIITHOCTH.

DyHKIUOHUPOBAHUE MOKET BKJIOYATh UCIOJb30BAHUE KOHTPOJJIEpA AJisl IpUeMa
BXOJHOI'0 CUTHAaJIa, OTHOCSINETOCS K TEMIIEPATYPe BBIXJIOMHOTO NOTOKA TYpPOUHBI, U
obecneueHusl MOJaYHM BBIXOAHOI'O CUTHAJIAa Ha HACOC, PACIIOJIOKEHHBIHN BBILIE 11O
MOTOKY OT Typ6I/IHbI, AJiA YBCJIIMYCHUSA UM CHHUKEHUSA pacXOoda MOTOKA, BIXOAAIICTO
U3 Hacoca.

DOyHKIUOHUPOBAHUE MOKET BKJIIOYATh UCIIOJb30BAHUE KOHTPOJIEpA AJisl IpUeMa
BXOJJHOTO CUTHAJa, OTHOCSILIErOCs K AABJIEHUIO IIOTOKA TEKYYEel CPEbl HA BCace
BBIIIE HacOCa, U 00ecreueHus NoAaYu BhIXOJHOTO CUTHAJA Ha MePenyCKHON KJianaH,
PacmoIOKEHHBIN BbILIE MO MOTOKY OT Hacoca. B wacTHOCTH, BOTAKHBI
YAOBJIETBOPSATHCS OAHO HJIM 00a U3 CIeAyrmuX TpeOOBaHNN: KOHTPOJIEpP BBI3BIBAET
nepeTexkaHue OOJMbIIEro MJIM MEHbLIEr0 KOJUYEeCTBA TeKy4el cpeabl 0OOpaTHO B TOUKY,
HaxXOoasaMMyOCH BbIIIE IO MOTOKY OT NEPECIYCKHOTO KilallaHAa, KOHTPOJIJICP BbI3bIBAET
OTBOA M3 CUCTCMbI TCHEPUPOBAHUA MOUIHOCTHU OOJIBIIEr0 MJIU MEHBIIETO KOJIUYECTBA
TeKy4el cpebl B TOUKE, HaXOAALIENCs BhILIe M0 MOTOKY OT Hacoca.

DyHKIUOHUPOBAHUE MOKET BKJIIOYATh UCIOJb30BAHUE KOHTPOJJIEpA AJsl IpUeMa
BXOOHOT'O CHMT'HaJia, OTHOCAIIECIOCA K 1aBJICHHUIO B BBIXJIOITHOM IIOTOKEC Typ6I/IHbI, u
obecreueHust nmoagavu BBIXOOHOI'O CUIHaJla HAa KJIallaH OTBOAA TeKy‘{efI cpeanl U
BO3MOXKHOCTH OTBOJa TeKy‘{efI CPE€ABI U3 BBIXJIOMMHOI'O MOTOKA. a4 TAKXKE, ONMIUOHAJIIBHO,
1A oOecrieueHUst IIoJgavu BBIXOAHOI'O CUT'HAJIA Ha KJldallaH OTBOJA TeKy‘{efI Cpe€Aanl U
BO3MOXKHOCTH BBOAA TeKy‘{efI CpE€anl B BBIXJIOTTHOM MOTOK.

DyHKLIUOHUPOBAHUE MOKET BKJIOYATh UCIIOJb30BAHUE KOHTPOJIEpA AJsl IpUeMa

BXOAHOI'0 CUMrHajia, OTHOCAIIECTIOCsA K KOJIUYCCTBY BOAbI B C€IapaToOpeC, BBEACHHOM B
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CHUCTEMY IeHepHUpPOBAHUS MOIIHOCTH, U 00eCIedYeHns MOAaY1 BBIXOJHOTO CUTHAJa Ha
KJIallaH OTBOJA BOJIBI U BO3MOXXHOCTH OTBOJUTH MJIM HE OTBOAUTDH BOAY U3 Cemaparopa
ISl TOJJIePIKaHUsS KOJIMYECTBA BOJbI B CEMapaTope B 3alaHHOM OOBbeMe.

DYHKIMOHUPOBAHHUE MOXET BKJIIOYATh UCIOJB30BAHUE KOHTPOJIEpA AJIs IIpUuemMa
BXOJHOI'O CUTHAJIa, OTHOCAILETOCS UM K MACCOBOMY PAacXoAy TOIJIMBA, UIIH K
MacCOBOMY PacXOAy OKHCIHUTENs, MM K HUM OOOUM B CUCTEME F'eHEepHpPOBAHUS
MOIIHOCTH, & TaKX€ BBIYUCIISATH COOTHOLIEHHE MACCOBBIX PACXO0OB TOIJIMBA U
OKHCJHTENSA. B 4aCTHOCTH, KOHTPOJUIEp MOXKET 00eCreYnBaTh BbIXOIHOM CUTHA Ha
HACOC OKUCJHTENS, H3MEHSISI MOIHOCTh HACOCA TAKUM 00pa3oM, 4TOObI
BO3/I€HICTBOBATh HA COOTHOLIEHHE MACCOBBIX PACXOJOB TOIJIMBA U OKUCIIHUTENS B
CHUCTEME Te€HEPUPOBAHUS MOLIHOCTH.

DYHKIMOHUPOBAHHE MOXKET BKJIFOYATh UCIOJB30BAHHE KOHTPOJLIEpA IS IpUemMa
BXOJHOI'0 CUTHAaJIa, OTHOCSINETOCS K JABJIEHUIO B IOTOKE OKHCIUTEISI HUXKE
KOMIIPECCOpa OKUCIUTENSA, U 00eCIeYeHusl MOJauy BBIXOAHOTO CUTHANIA Ha
NepenyCKHOW KJIalaH OKUCIHUTENS, TAK YTOOBI BBI3BIBATH MPONYCKaHUE OONbIIETO HIIH
MEHBIIEro KOJUUECTBA OKUCIUTEIN B 00X0 KOMIIpeccopa.

QDYHKIMOHUPOBAHHUE MOXKET BKJIIOYATh UCIOJIB30BAHUE KOHTPOJIEpA IS IpUemMa
BXOJHOI'0 CUTHAJIa, OTHOCAINETOCS K JABJIEHUIO B TIOTOKE OKUCIUTEIS BbIIIE
KOMIIpECCOpa OKUCIUTENSA, U 00eCcredeHns MOJauy BBIXOJHOTO CUTHAJA Ha KJIalaH
PELUPKYISILUHI TeKy4el Cpeabl, TaKk YTOObI BbI3bIBATH JOOaBIeHNE OONBINETO HIIH
MEHBIIIEro KOJUYECTBA PELUPKYISLMOHHON TeKy4el cpeabl B MOTOK OKUCIUTENS B
TOYKE, HaAXOSIIEICs BbILIE MO MOTOKY OT KOMIIpeccopa OKHCIUTeNsA. B uacTHoCTH
HUPKYJISIUOHHAS TEKy4asi cpeia MOXKeT ObITb TOTOKOM B OCHOBHOM 4yuctoro CO;.

@DYHKIMOHUPOBAHHE MOXKET BKJIFOYATh UCIOJB30BAHHE KOHTPOJLIEpA IS IpUemMa
BXOJHOI'0 CUTHAJIa, OTHOCSINETOCS HJIM K MAaCCOBOMY PAaCXOAy OKHCIUTEJS], WU K
MaCcCOBOMY Pacxony B MOTOKe pa3OaBHUTENsI OKUCIHUTENS, TUIM K HUM O0OHM, a TaKKe
BBIYUCIIATh COOTHOIIEHHE MACCOBBIX PACXOJIOB OKHCIUTEJNS U pa30aBuTeNs
OKHCJIHTENSA. B 4aCTHOCTH, KOHTPOJUIEp MOXKET ObITh CKOHQUTYPUPOBAH TaK, YTOOBI
obecneunBaTh BBIXOAHON CHUTHAJ Ha BXOAHOW KJIANIaH OKHUCIUTENSA, POy CKas
OoJsibliee UM MEHbIIEE KOJIMYECTBO OKUCIHUTEINS B CHCTEMY I'€HEPUPOBAHUS
MOIITHOCTH, TaK YTOOBI OTHOIIEHHNE MAaCCOBOI0 PACXOAa OKUCIUTEINS K pa30aBUTEIIO

OKHCIIUTCIIA HAXOAUJIOCH B 3aJdHHOM AHUAIIA30HE.
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QOYyHKIIHOHUPOBAHNE MOXKET BKJIFOUATH HCIOJIb30BAHNE KOHTPOJLIEpa IJIsl IpUeMa
BXOJHOTO CUTHAJIA, OTHOCSILIErocs K TaBJICHUIO BCACBIBAHMS BBIIIE KOMIIpECccopa B
MOTOKE TeKy4el cpenbl, 1 o0ecrnedeHusl MoJauu BhIXOJHOTO CUTHAJA Ha MepenyCKHOM
KJIallaH, YCTAHOBJIEHHBIA HUJKE M0 MOTOKY OT KOMIIpeccopa U 00yCIOBIUBALO LU
nepenyck OOJbIIero UM MEHBLIEr0 KOJMYECTBA TeKy4Yel Cpeabl B TOUKY,
HaXOMASIIYIOCS BBIIIE TTO TOTOKY OT KOMIIpeccopa.

OYyHKIMOHUPOBAHNE MOKET BKJIFOUYATH MCIOJNB30BAHNE KOHTPOJIIEpa AJIsl Mpuema
BXOJHOTO CUTHAJA, OTHOCSIIErocs K JaBJIEHHUIO CO CTOPOHBI BCACA BBIIIE MO MOTOKY OT
Hacoca, u o0ecriedeHns] MOAAYU BBIXOJHOTO CUTHAJIA HA HACOC JJIsl YBEJIUYECHUS WU
CHIKEHHSI CKOPOCTHU Hacoca.

OYHKIIMOHUPOBAHUE MOXKET BKJIFOYATh MCIIOJNIb30BAHNE KOHTPOJIIepa sl mpuema
BXOJJHOTO CUTHAJA, OTHOCSIIErocsl K BRBIYUCICHHOMY TPeOOBaHUIO MO MACCOBOMY
pPacxony B OTBOJHOM MOTOKE OT PEUUPKYJISMHUOHHOTO TOTOKA BBICOKOTO ABJICHUS, U
obecreyeHus MOAaYy BBIXOJHOTO CHTHAJIa Ha KJIalmaH OTBOJHOTO MOTOKA,
YBEJIUUYHMBAIOIIETO WU YMEHBIIAKIETO JOI0 PEUHPKYIISIIUOHHOTO MOTOKA BRICOKOTO
JaBJICHUS, HAPABJISIEMYyI0 B OTBOJTHOH MOTOK.

Hacrosimmee nzobpereHne MOKHO PaCKpPbITh, IPUBEAST HECKOJBKO BAPHAHTOB
BBITTOJIHEHUS. B KauecTBe He ClyKaluX OrpaHUYEHHEM MPUMEPOB HACTOsSIIIEe
n300peTeHrne MOKET BKJIIOUATh CIEAYIOIINe BapUaHThl BRINOJHEeHUs. [[oKHO OBITH
SICHOE MOHUMaHKE TOTO, YTO JHOO0H U3 HUXKECIEAYIOLUIUX BAPUAHTOB BBIMOJHEHHUSI
CHUCTEMBbl T€HEPUPOBAHUS MOLIHOCTH, COAEpIKallell BCTPOEHHYIO CUCTEMY
peryJaupoBaHUs, MOKET ObITh OOBbENUHEH ¢ OAHUM MJIH HECKOJIBKUMHU OCTAJIbHBIMH
BapUaHTAMH BBITTOJHEHUS] CHCTEMbI T€HEPUPOBAHUS MOIIHOCTH, COAEpIKaIIeH
BCTPOEHHYIO CUCTeMYy peryiupoBanus. Tak moboi u3 BapuanTos 2, 3,4, 5,6, 7, 8,9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 unu 21 BBINOJHEHHUS MOKET ObITh O0ObEIHMHEH
¢ M0OBIM M3 BAPUAHTOB BBIMTOJHEHUSI 03 OrpaHUYEHUH MO MPUCOETUHEHUIO UITH
UCKJIIOYEHHUIO. AHAJIOTUYHO AOJKHO OBITh SICHO€ TOHUMAaHUE TOTO, 4TO JII0O0H U3
HIDKECTIeNYIOIIUX BAPUAHTOB BBIMOJHEHUSI CMTOCO0a aBTOMAaTHYECKOTO YIIPaBISHUS
CHUCTEMOU reHepUPOBAHUSI MOIHOCTH MOKET OBITh OOBENUHEH C JOOBIM HUIIH
HECKOJIbKUMH OCTAJTbHBIMU BapHUAHTAMH BBINIOJHEHUS CIOCO0a yIpaBIeHHUs] CUCTEMOMU
reHepupoBaHusi MomHocTH. Tak moboit u3 Bapuantos 2, 3,4, 5, 6,7, 8,9, 10, 11, 12,
13, 14, 15,16, 17, 18 unu 19 BeIMOJHEHUS MOKET ObITh OOBEIMHEH C JTIOOBIM U3

BAPUAHTOB BbIINOJIHCHUA oe3 OFpaHI/ILIeHI/Iﬁ no NpUuCOCANHEHUIO UJIN UCKIIFOYCHHIO.



10

15

20

25

30

- 13 -

Bapuant 1: Cucrema reHepupoBaHUs MOIIHOCTH, COAEprKallas BCTPOEHHYIO
CUCTEMY PEryJupOBaHUsl, BBIIIOJHEHHYI C BO3MOXHOCTBIO YIIPABJIEHUs 110 MEHbIIEH
Mepe ONHUM KOMIIOHEHTOM CUCTE€MBbI T€HEPUPOBAHUS MOIIHOCTH U BKJIKOYAKOUIYIO 10
MeHbLIeH Mepe OOUH OJIOK KOHTpOJIepa, CKOHQUTYPUPOBAHHBIH C BO3MOKHOCTBIO
npreMa BXOJHOrO CUTHaJIa, OTHOCSINErocs: K U3MEPsEeMbIM ITapaMeTpaM CUCTEMBI
reHepHpPOBAHUS MOLIHOCTH, M 00€CIIeYNBaTh MOAAYY BBIXOAHOTO CUTHAJA IO MEHbIIEH
Mepe Ha OJIMH KOMIIOHEHT CUCTEMBbI T€HEPUPOBAHUSA MOLIHOCTH, MOAJIEKAINN
aBTOMATHU4YE€CKOMY YIIPaBJIEHUIO.

Bapuant 2: Cucrema reHepupOBaHUs MOLIHOCTH O JOOOMY 13
NpPEeAUIEeCTBYIOUIUX UJIN MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHMS BKJIKYAET KOHTPOJJIEP MOIIHOCTH,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MMPHEMa BXOJHOI'O CUTHAJA, OTHOCSIIErocs K
MOIITHOCTH, BbIpabaThIBA€MON OJTHUM MJIM HECKOJbKUMH I'€HEPUPYIOIUMH MOILIHOCTb
KOMIIOHEHTaMH CUCTE€MBI T€HEPUPOBAHUS MOLIHOCTH.

Bapuant 3: Cucrema reHepupOBaHUs MOLIHOCTH 1O JOOOMY 13
NpEeAUIEeCTBYIOUIUX UJIM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHHUsI, B KOTOPOH
KOHTPOJIJIEP MOI[HOCTH CKOH(QUTYPHPOBAH HAa BBHINIOJHEHHUE OJHOTO MM 000HX U3
CIenyIOMUX TpeOOBaAHHM:

obecneunBaTh BbIJaUy BBIXOJHOIO CUTHAJa Ha HarpeBaTeJlbHBIII KOMIIOHEHT
CHUCTEMbI T€HePUPOBAHMS MOIIHOCTH, MOBBILIAS MJIM MOHMKAsI BBIPAOOTKY TerJa
HarpeBaTeJbHbIM KOMIIOHEHTOM,

obecneunBaTh MOAAYY BBIXOJHOTO CHT'HAJa Ha TOMJMBHBIN KJaMmaH, MPOIyCcKast
OoJibIlle UM MEHbIIE TOTUIMBA B CUCTEMY F'€HEPUPOBAHUS MOIIHOCTH.

Bapuant 4: Cucrema reHepupOBaHUsS MOLIHOCTH O JOOOMY 13
NPEeAUIECTBYIOUIUX UM MOCAEAYIOIINUX BAPUAHTOB BBINOJHEHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHUS BKJIIOYAET KOHTPOJUIEP OTHOIIEHUS
TOIJIUBO/OKUCIUTENb, CKOHPUTYPHPOBAHHBIN TaK, YTOOBI MPUHUMATh HJIM CHTHAJ,
OTHOCSIIIUNCS K pacXOAy TOIUIMBA, UJIM CUTHAJ, OTHOCSAIIUNICSA K PAaCXOAy OKUCIUTE,
unn o0a cUrHana.

Bapuant 5: Cucrema reHepupOBaHUs MOLIHOCTH IO JOOOMY U3
NpPEeAECTBYIOUUX WIN MOCIEeAYIOIINX BAPUAHTOB BBIMOJHEHUsI, B KOTOPOH
KOHTPOJIJIEP OTHOLIECHHS TOILIMBO/OKUCIUTENb CKOHPUTYPUPOBAH HA BBITIOJHEHUE

OJHOTO WUJIK 00OUX U3 CIAENYIOUIUX TpeOOBaHU:
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obecneuynBaTh MOAAYY BBIXOJHOTO CHUT'HAaja HA TOIJIMBHBIN KJIAMaH, MPOIyCKas
OoJibIlle UM MEHbIIE TONJINBA B CUCTEMY I'€HEPUPOBAHUS MOIIHOCTH,

obecneunBaTh MOAAYY BBIXOJHOTO CHUI'HAJa Ha KJalaH OKUCIUTENs, MPOonycKas
OoJibllle UM MEHbIIE OKUCIUTENS B CUCTEMY I'€HEpPUPOBAHUS MOLIHOCTH.

BapuanT 6: CucreMa reHepupOBaHUs MOIIHOCTH 1O JIIOOOMY H3
NPEeALIEeCTBYOIINX WM MOCIEeIYIOMUX BAPUAHTOB BBIIIOJHEHHS, B KOTOPOM
BCTPOEHHAs CHUCTEeMa PEeryJMPOBAaHUS BKJIKOUYAET KOHTPOJJIEP HAcOCa,
CKOH(UTYPUPOBAHHBIN TaK, YTOOBI MPUHUMATh BXOJHON CUTHAJBI, OTHOCSIIUICS K
TeMIEPAType BBIXJIOMHOTO MOTOKA TyPOUHBI B CHCTEME M'€HEPHUPOBAHUS MOIIHOCTH, U
obecneunBaTh BBIXOAHOH CHUT'HAJ HAa HACOC, PACIIOJIOKEHHBIH BBIIIE MO MOTOKY OT
TypOUHBI, U YBEIUUECHUS MM YMEHBIIEHHUS] pacXxoa MOTOKA, BEIXOSAIIETO U3
Hacoca.

Bapuant 7: Cucrema reHepupOBaHUs MOLIHOCTH O JOOOMY 13
NpeALIeCTBYOINX U MOCIEeAYIOINX BAPUAHTOB BBIMIOJHEHUsA, B KOTOPOil
BCTPOEHHAs CUCTEMa PEryJHPOBAaHUs BKJIKOUYAET KOHTPOJJIEP AaBJIEHHS Ha Bcace
Hacoca, CKOHQUTYpUPOBAHHBIA C BO3MOKHOCTBIO IIPHEMa BXOJIHOTO CHUTHAJA,
OTHOCSILIErocs K 1aBJI€HUIO TE€Kydel Cpebl CO CTOPOHBI BCaca BbILIE O MOTOKY OT
Hacoca B CUCTEME F'eHEPUPOBAHUS MOILIHOCTH, U 00€CIeYnBaTh BBIXOIHOW CUTHAN HA
KJIallaH MepenycKa, yCTAaHOBJIEHHBIN BbILIE MO MOTOKY OT HAacoca.

BapuanT 8: Cucrema reHepupOBaHUs MOIIHOCTH 1O JIIOOOMY H3
NPEeALEeCTBYOIIUX UM NOCAEAYOINX BAPUAHTOB BBIMOJIHEHUs, B KOTOPOH
KOHTPOJIJIEp NaBJIEHHS Ha BCace HACOCa CKOH(UIYPUPOBAH HA BBHIMOJHEHUE OJTHOTO
i 000UX U3 CIEeAYIIUX TPeOOBAHMUIA:

BBI3BIBATH MEepPETEKaHNUE OOJIbINIETO MM MEHBIIEr0 KOJMYECTBA TEKY4YEH Cpeanl B
TOUYKY, HAaXOSAIIYIOCS BbILIE MO MOTOKY OT MEPENnyCcKHOro KJjanaHa,

BBI3BIBATH OTBOJ OOJIBIIErO UJIM MEHBIIErO KOJNYECTBA TeKydel Cpeabl U3
CHUCTEMbl F€HEPUPOBAHUS MOILIHOCTHU B TOUKE, HAXOASLIENCs BhIIIE 11O NOTOKY OT
Hacoca.

Bapuant 9: Cucrema reHepupOBaHUs MOLIHOCTH O JOOOMY 13
NpeALIeCTBYOINX UM NMOCIEAYIOIMNX BAPUAHTOB BBIIIOJHEHHUS, B KOTOpPOH
BCTPOEHHAs CUCTEMAa PEryJMPOBAHUS BKJIKOUYAET KOHTPOJJIEp peryjiupoBaHus
JaBJIEHUs, CKOHQUTYPHUPOBAHHBIH C BO3MOXKHOCTBIO IPUEMa BXOJHOTO CUTHAJA,

OTHOCAIIECTOCA K JaBJICHHUIKO BBIXJIOIIHOTO ITOTOKA Typ6I/IHbI B CUCTEMEC IT'CHEPUPOBAHUA
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MOIIHOCTH, U 00€CreYnBaTh BBIXOJHOW CUTHAJ Ha KJIallaH OTBOAA TEKYy4el CPeabl,
BBINTOJIHEHHBIN C BO3MOXXHOCTBIO BBIBOAA TEKy4el Cpenbl U3 BBIXJIOMHOIO NMOTOKA, H,
ONIMOHAJBHO, 00€CTIeYnBAaTh BBIXOJHOM CUTHAJ Ha KJIallaH OTBOAA TeKy4el cpeabl u
IPONYCKaTh TEKYYYK CPEAY B BBIXJOMHON MOTOK.

BapuanT 10: Cucrema reHepupOBaHUs MOIIHOCTH 110 JIIOOOMY H3
IPEeALEeCTBYOIIUX UM NOCIEAYOINX BAPUAHTOB BBIMOJIHEHUs, B KOTOPOH
BCTPOEHHAsI CUCTEMA PETyJUPOBAHUS BKJIOYAET KOHTPOJIJIEP BOJHOTO cenaparopa,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOJHOI'O CUTHAJA, OTHOCSIIErocs K
KOJIMYECTBY BOJBI B CENApPaTOpPe CUCTEMBI FTEHEPUPOBAHUS MOIIHOCTHU, U 00€CIeYnBaTh
BBIXOJTHOM CHTHAJ Ha KJIAallaH OTBOJAA BOJIBI, pa3pemas uiu OJOKUPYsI OTBOJ BOIBI U3
cemnaparopa, a Takke NOAAEPKUBAsE KOJIUYECTBO BOJbI B CENapaTope B 3aJaHHOM
oOBbeMe.

Bapuant 11: Cuctema reHepupOBaHUs MOILIHOCTH O JOOOMY H3
NpeALIeCTBYOIMUX UIH NMOCIEeAYIOIMNX BAPUAHTOB BBIMIOJHEHHUS, B KOTOpPOH
BCTPOEHHAs CUCTEMa PETYJUPOBAHUS BKJIIOYAET KOHTPOJUIEP HACOCA OKUCIUTENs,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MMPHEMa BXOAHOI'O CUTHAJIA, OTHOCSAIIETrocs
WU K MaCCOBOMY PacxXxoAy TOIJIMBA, UM K MACCOBOMY PacXOAy OKHCIMUTENs, UIIH K
HUM OOOUM B CHCTEME I'€HEPUPOBAHUSA MOILIHOCTH, & TAK)KE BBIYUCIATH COOTHOLICHUE
MAaCCOBBIX PACXOJ0B TOIJIMBA U OKHCIUTEN.

BapuanT 12: Cucrema reHepHpOBaHUs MOIIHOCTHU 110 JIIOOOMY M3
NPEeALEeCTBYOIIUX UM NOCIEAYOINX BAPUAHTOB BBIIIOJIHEHHUs, B KOTOP O
KOHTPOJIJIEP HACOCA OKUCIUTENSI CKOHQUTYPUPOBAH Tak, 4TOOBI oOecrneunBaTh
BBIXOJTHOHM CHTHAJI HAa HACOC OKUCIHTEJS, U3MEHSSI MOLUTHOCTh HacOCa TaK, YTOObI
BO3J€MCTBOBATh Ha COOTHOIIEHHUE MACCOBBIX PACXOA0B TOIJIUBA U OKUCIUTENS B
CHUCTEMe F'eHEepUPOBaHUS MOILIHOCTH.

Bapuant 13: Cucrema reHepupOBaHUS MOIIHOCTH O JOOOMY H3
NpeALIEeCTBYOIUX UM MOCIEeAYIOINX BAPUAHTOB BBIIIOJHEHHUs], B KOTOpPOH
BCTPOEHHAs CUCTEMAa PEeryJHpOBaHUS BKJIOUAaET KOHTPOJJIEp NaBJIEHUS] OKUCIUTENs,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO IMMPHEMa BXOAHOI'O CUTHAJA, OTHOCSIIErocs K
JABJICHUIO B TIOTOKE OKHUCIHUTENS HUXKE KOMIIPECCOpa OKUCIUTEINs], U 00eCTIeunBaTh
BBIXOJIHOH CUTHAJ Ha MEePenyCKHON KjalaH OKMCJIUTENs, BbI3bIBAIOIIUN NIepeTeKaHue

OOJIBIIErO MJIM MEHBIIETO KOJUYECTBA OKHUCINUTENSA B 00X01 KOMIIpeccopa.
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Bapuant 14: Cuctema reHepupOBaHUsA MOIIHOCTU IO JOOOMY H3
NPEeAUIEeCTBYIOUIUX UJIM MMOCAEAYIOIIUX BAPUAHTOB BBINOJHEHHUs, B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJIUPOBAHUS BKJIKOYAET KOHTPOJJIEP AaBJIEHUS OKUCIUTE,
CKOH(UTYPUPOBAHHBIN C BO3MOXHOCTBIO MPHEMa BXOJHOI'0 CUTHAJA, OTHOCSINErocs K
JAaBJIEHHIO B MIOTOKE OKHUCIUTEJSI HUXKE KOMIIPECcopa OKUCIUTENs], 1 00eCrednBaTh
BBIXOJHOM CUTHAJ Ha KJIalIaH PELUPKYJISILUU TeKy4ell CPeabl, BbI3bIBAIOLUINN BBEICHUE
OOJIbIIETrO MJIUM MEHBLIETO KOJHMYECTBA TEKY4YeH Cpebl U3 CUCTEMbI T'€HEePHUPOBAHHS
MOIIHOCTH B MOTOK OKHUCJIUTEJS BBIIIE KOMIIPECCOPA OKUCIUTENA.

Bapuant 15: Cucrema reHepupOBaHUs MOIIHOCTH O JOOOMY H3
NpPEeAUIEeCTBYIOUIUX UJIN MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
pPeLUPKYISILHOHHAS TEKy4asl cpeaa MPencTaBisieT coOOOH MOTOK B OCHOBHOM YHCTOTO
CO,.

Bapuant 16: Cucrema reHepupOBaHUs MOIIHOCTH O JOOOMY H3
NpPEeAUIEeCTBYOUIUX WM MOCIEAYIOIINX BAPUAHTOB BBINOJHEHUs], B KOTOPOH
BCTPOCHHAsI CUCTEMa PETYJIHUPOBAHUS BKIOYAET KOHTPOJIEp pa3baBieHus,
CKOH(UTYPUPOBAHHBIN C BO3MOKHOCTBIO MPHEMa BXOAHOI'0 CUTHAJIA, OTHOCSAIETrocs
UM K MAaCCOBOMY PacxXxoAy OKMCJIHTEINs], UIH K MAaCCOBOMY PacXoAy B MOTOKE
pazbaBUTENSA OKUCIUTENSA, HUIM K HUM OOOMM, a TaK)K€ BBIUUCIATH COOTHOIIEHUE
pPacxoI0B OKUCIUTENS U pa30aBUTENs] OKUCIUTEINS.

BapuanT 17: Cucrema reHepHpOBaHUs MOIIHOCTHU 110 JIIOOOMY M3
NPEeALEeCTBYOIIUX U NOCIEAYOINX BAPUAHTOB BBIMIOJIHEHUS, B KOTOPOH
KOHTpOJIIep pa3daBiieHUs] CKOHPUTYPUPOBAH TakK, YTOObI 00eCIeYuBaTh BbIXOIHOMN
CUTHA&JI HA BXOJTHOM KJIATIaH OKUCJIHTENIS, TPONycKas OoJbliee U MeHbIIee
KOJINYECTBO OKUCIHUTENSI B CUCTEMY T'€HEPUPOBAHUS MOLTHOCTH, TaK YTOOBI
OTHOWLIEHHE MAaCCOBOT'0 PAcXoaa OKUCIUTEINS K pa30aBUTEO OKUCIUTENS HAXOAMIOCh
B 3aJJaHHOM JManas3oHe.

Bapuant 18: Cuctema reHepupOBaHUs MOIIHOCTH O JOOOMY H3
NpPEeAUIEeCTBYIOUIUX UJIM MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHUsI, B KOTOPOH
BCTPOEHHAs CUCTEMa PEryJupOBaHUs BKJIKYAET KOHTPOJIEP NaBJICHUS BCACBIBAHUS
KOMIIpECCOopa, CKOHPUTYPUPOBAHHBIH C BO3MOXHOCTBIO MMPHEMa BXOAHOI'O CUTHAJIA,
OTHOCSIIErocsl K JaBJIEHUIO BCACBIBAHUSA TEKY4e€l Cpeabl BbIIIE IO MOTOKY OT
KOMIIPECCOpa B CHCTEME M'eHePUPOBAHMS MOLIHOCTH, U 00€CIeUnBaTh BBIXOJHON

CUTHAJ Ha HepeHYCKHOﬁ KJIaIlaH, pacnononceHan‘/'I HHUKE IO MOTOKY OT KOMIIpECCOpa U
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00yCIIOBIMBAOLINN NEPENyCK OONbIIEro UM MEHbBIIEr0 KOJUYeCTBA TeKyUell cpenbl B
TOUYKY, HAXOJALIYIOCs BbILIE IO MOTOKY OT KOMIIpeccopa.

Bapuant 19: Cucrtema reHepupoBaHus MOIIHOCTU IO JOOOMY U3
NpeALeCTBYOIIUX U NOCAEAYOINX BAPUAHTOB BBIMIOJIHEHUs], B KOTOPOH
BCTPOCHHAs CUCTEMA PEryJIUpPOBAHUS BKJIKOYAET KOHTPOJIJIEP CKOPOCTH HAcoca,
CKOH(UTYPUPOBAHHBIH C BO3MOXHOCTBIO IPHUEMa BXOJHOI'O CUT'HAJIA, OTHOCSLIErocs K
JABJICHUIO CO CTOPOHBI BCaca BhILIE MO MOTOKY OT Hacoca, U 00ecneuynBaTh BBIXOAHON
CHUT'HAJI Ha HACOC JJIsl YBEJINYEHHUs UJIU CHUXKEHUSI CKOPOCTH Hacoca.

Bapuant 20: Cuctema reHepupOBaHUS MOLIHOCTH O JOOOMY H3
NpPEeAUIEeCTBYIOUIUX UJIN MOCAEAYIOIIUX BAPUAHTOB BBINOJHEHHUs], B KOTOPOH
BCTPOEHHAs CUCTEMA PEryJUPOBAHUS BKJIKYAeT KOHTPOJUIEP HArpeBa OTBOJAHOIO
NOTOKA, CKOHQHUTYPHUPOBAHHBIA C BO3MOKHOCTBIO IPUEeMa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS K BBIYUCIEHHBIM TPEOOBAHHUSIM MO MAaCCOBOMY PAacXOAy B OTBOJHOM
MOTOKE OT PELUPKYJISILLUOHHOIO MOTOKA BBICOKOIO AABJICHUS B CUCTEME
reHEePUPOBAHU MOLIHOCTH, U 00E€CIIEYNBATh BBIXOAHON CUTIHAJ HA KJallaH OTBOJHOTO
NOTOKA, TaK YTOOBI YBEJIMYHBATD UM YMEHbINATD JOJIO PELUPKYJISLIHOHHOTO IMOTOKA
BBICOKOI'O J1aBJIEHUs, HANIPABISIEMYIO B OTBOJHOM MOTOK.

Bapuant 21: Cucrtema reHepupoOBaHUs MOLIHOCTU O JOOOMY H3
NPEeAUIEeCTBYOUIUX UM MMOCIEAYIOUIUX BAPUAHTOB BBIMOJHEHUsI, COAEpKalLas:

TypOuHYy;

KOMIIPECCOp, YCTAHOBJICHHBIH HUXE MO MOTOKY OT TYpPOMHBI M COOOLIAIOIUNICS €
3TOU TYpOHWHOM;

HACOC, YCTAHOBJIEHHBINH HUJKE MO MOTOKY OT KOMIIPeCccopa U COOOIAOIUIACS ¢
3TUM KOMIPECCOPOM; U

HarpeBaTellb, YCTAHOBJIEHHBIH HUXKE MO MOTOKY OT HacoCa M COOOINArO LITUHCS C
HAaCOCOM U YCTAHOBJICHHBIH BBILIE MO MOTOKY OT TypPOUHBI H COOOINAO IUICS C
TYypOUHOM.

Bapuant 22: Cnioco® aBTOMaTHYECKOTO YIIPABICHUS CUCTEMOIN Te€HEepHUPOBAHUS
MOIITHOCTH, OTHOCSIIUNICS K PYHKIIHOHHUPOBAHHUIO CUCTEMBbI T€HEPUPOBAHHUS
MOIHOCTH, COJAEpPKaLEel rpynny KOMIOHEHTOB, BKJIKOYAOMYIO:

TypOuHy;

KOMIIPECCOpP, YCTAHOBJIEHHBIN HU)KE IO MOTOKY OT TYPOUHBI M COOOIIAOIUIICS C

3TON TYypOUHON;
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HACOC, YCTAHOBJICHHBIH HUJKE IO MOTOKY OT KOMIIpeccopa U COOOIIAOIUNACS ¢
3TUM KOMIIPECCOPOM; U

HarpeBaTelb, YCTAHOBJIIEHHBIH HUXE IO MOTOKY OT HAacoca U COOOMIAI0IUNCS ¢
HAaCOCOM U YCTAHOBJIEHHBIH BbILIE MO MOTOKY OT TypPOUHBI U COOOINAKO LUKCS C
TypOUHOI;

NpUYeM YIOMSHYTOe (YHKLIHOHUPOBAHUE BKJIIOYAET UCIOJIb30BAHUE
BCTPOCHHBIX B CUCTEMY I'€CHCPUPOBAHUA MOIMHOCTH OOAHOI'O UJIN HECKOJBKUX
KOHTPOJIJIEPOB JId IMPpUEMA BXOAHBIX CUTHAJIOB, OTHOCAIIUXCA K UBMEPACMBIM
nmapamMeTpamMm CUCTEMbI TCHEPUPOBAHHUA MOIMHOCTHU, U O6eCHeLIeHI/I$[ BBIXOOHBIX
CUTHAJOB, MO KOTOPBIM ABTOMATUYCCKHU YIIPABIACTCA IO MeHbIIeH MEpE€ OOAUH U3
rpynmnbl KOMIIOHEHTOB CUCTEMBI TCHEPHUPOBAHHUA MOIIHOCTH.

Bapuant 23: Crioco6 no nmo0oMy U3 NPeAIeCTBYIOMUX UIH MOCTEY O IUX
BAPUAHTOB BbIINNOJIHEHNUSA, B KOTOPOM BbIXOI[HOfI CUTHAJ MOJIy4a€TCA Ha OCHOBEC
NpoOrpaMMHOTO, 3aJIOKCHHOI'O B KOMIIBIOTEP aJIrOPpUTMa YIIPABJICHUAA.

Bapuant 24: Crioco6 mo nm000My U3 NPEeAIeCTBYIOMUX U MOCIeAYOINX
BAPUAHTOB BbIINNOJIHEHNS, B KOTOPOM B YKA3aHHOM (I)YHKLII/IOHI/IpOBaHI/II/I HUCIIOJIb3YyETCHA
KOHTpOJIJIEP [Jisl IpUEMa BXOJHOI0 CUTHAJa, OTHOCSILETOCs K CUCTEME
reHepUPOBAHUSA MOILIHOCTH, U YIIPABJIEHUS OJHON MM O0EUMH U3 CIEAYIOINX
OonepaLui:

obecreueHue MOJa4YM BBIXOAHOTO CHTHAIA HA HArPEBATEeNb JJISl YBEJIUYSHUS UITH
CHUJKEHUs BbIpabOOTKH TeIJia HarpeBaTelieM,

O6eCHe‘IeHI/Ie noaadyu BBIXOAHOI'O CHMIHalJia Ha TOILJIMBHBIN KJIAllaH CUCTEMBI
rCHEPpUPOBaHUA MOIMHOCTH OJIA MMPONYyCKaHHA 6OJ'II:;H_I6FO NJIN MEHBIIEIO KOJIUYECTBA
TOINITMBA B CUCTEMY I'€CHECPHUPOBAHUA MOIIHOCTH.

Bapuant 25: Crioco6 no ni000oMy U3 NPEeAIIeCTBYOMIUX U MOCIEIY O IUX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHUPOBAHHUE BKIIOYAET
HCIIOJIb30BaHNUE KOHTpOJIIepa Jis IpUeMa UM BXOJHOTO CUTHAJa, OTHOCSIIErocs K
pacxony TOINJIMBA, UM BXOJHOTO CUTHAJA, OTHOCSIIErocs K pacXoAy OKHUCIUTENs], UIH
ux 000MX, a TaKKe JUIsI YIPaBJIEHUs OJHON UM OOCUMHU U3 CIEAYIOIUX OMepPaLUui:

o6ecnequI/Ie Imoagavu BBIXOAHOI'O CUI'HaJjia Ha TOMJINBHBIN KJIAaIlaH CUCTEMBI
FrCHEPUPOBAHUSA MOILMHOCTH AJi IPOMYyCKAHUA 6OJ'II:;H_I6FO NI MEHBIIETIO KOJIUYECTBA

TOIJIMBA B CUCTEMY I'€CHCPHUPOBAHNA MOIIHOCTH.
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obecnieyeHune MOJa4YH BBIXOAHOTO CUTHAJIA HA KJIAaH OKUCIHUTENS CHCTEMBI
FrCHEPUPOBAaHUA MOLMHOCTH AJid IPOMYyCKaHUA 6OJ'II:;LH6FO NI MEHBIIECTO KOJINYECTBA
OKHCIIUTEJIA B CUCTEMY T'CHEPUPOBAHUA MOIITHOCTH.

BapuanT 26: Cnioco6 no 1r000My U3 IpenIecTBYMUX WIH MOCIEAYO IHX
BAPUAHTOB BBIMIOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIMOHUPOBAHHE BKJIIOYAET
HCIIOJIb30BaHUE KOHTPOJLJIepa Jisd IpUeMa BXOAHOrO CUTHajla, OTHOCSIErocs K
TEMIIEPATYPE BBIXJIOITHOI'O IMMOTOKA Typ6I/IHbI, u o6ecnequI/Ie noaavyu BBIXOAHOI'O
CUTHaJIa Ha HACOC, PACTIOJIOKEHHBIH BBIIIE MO MOTOKY OT TYPOUHBI, ISl YBEJIHYCHUS
UJIY CHU)KEHUS pacxoja MOTOKA, BBIXOASAIIEro U3 Hacoca.

Bapuant 27: Crioco6 no ro0oMy U3 IpeaIecTBYOMUX WA MOCIeY IINX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIMOHHUPOBAHHUE BKIKOYAET
HCIIOJIb30BaHUE KOHTPOJIepa [Jisl IpUeMa BXOJHOI'0 CUTHaJIa, OTHOCAIIErocs K
IABJICHUIO MTOTOKA TEKy4el cpeabl Ha BCace BBILIE HACOCA, U 00EeCTIeUeHHS MO1auH
BBIXOOAHOI'O CHUI'HaJjia Ha HepeHyCKHOfI KJIallaH, pacnononceHan‘/'I BbILIEC 1O IMMOTOKY OT
Hacoca.

Bapuant 28: Crioco6 mo nm000oMy U3 NPEeAIIeCTBYIOMUX U MOCTEIY O IUX
BAPUAHTOB BBIMIOJHEHUS, B KOTOPOM YIOBJIETBOPSIETCS OAHO UJIK 00a U3 CIEAYIO IMUX
TpeOOBaHUM:

KOHTPOJIJIEP BBI3BIBAET MepeTeKaHne OOJbIIEro MU MEHbBIIEeTO KOJUUEeCTBa
TeKy4el cpeabl OOpaTHO B TOUKY, HAXOMSIIYIOCS BBILIE MO MOTOKY OT MEePenyCKHOTO
KJIallaHa,

KOHTPOJUIEP BBI3bIBACT OTBOA 60.]'[]:;].[[61"0 NJINn MEHbIIEIO KOJINMYECTBA Tequeﬁ
Cpe€abl U3 CUCTEMBI T€CHEPUPOBAHUA MOIHOCTU B TOYKE, Haxonﬂmeﬁm BbBIIIC I10
IOTOKY OT Hacoca.

Bapuant 29: Crioco6 no n1i000oMy U3 NPEeAIIeCTBYOMIUX U MOCIEIY O IUX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHUPOBAHHUE BKIIOYAET
HCIIOJIb30BaHUE KOHTPOJIepa [Jisl IpUueMa BXOJHOI0 CUTHAJIa, OTHOCSILIETrocs K
JAaBJI€CHUIKO B BBIXJIOIIHOM IIOTOKE Typ6I/IHbI, u o6ecnequI/m nmoaavu BBIXOOHOI'O
CHUT'HaJIa Ha KJIallaH OTBOJA TeKy4ded Cpeabl U BO3MOXKHOCTH OTBOJA TeKy4Yel Cpenbl U3
BBIXJIOITHOT'O ITIOTOKA, a TAKXKE, OIIINOHAJIBHO, o6ecnequI/m nmoaa4vu BBIXOOHOI'O
CHUTHaJIa Ha KJIallaH OTBOJA TeKydel Cpeabl U BO3MOKHOCTH BBOJIa TEKYUYEH Cpeabl B

BBIXJIOIIHOM IOTOK.
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Bapuant 30: Crioco6 mo n000oMy U3 NPEeAIecTBYIOMUX U MOCIEIY O IUX
BAPUAHTOB BBHINIOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHHUPOBAHNE BKIKOYAET
HCIIOJIb30BAHUE KOHTPOJLJIEpa [Jisd IpUeMa BXOJHOTO CUTHAJIA, OTHOCSILIErocs K
KOJIMYECTBY BOJIbI B C€MapaTope, BBEAEHHOM B CUCTEMY I'€HEPUPOBAHUS MOILIHOCTH, U
obecnieueHus: MOJa4YM BBIXOJHOIO CUTHAJA HA KJIalaH OTBOJA BOAbI U BO3MOXKHOCTH
OTBOJMTbH UJIU HE OTBOJIUTH BOJY M3 Cemapatopa IJs NOAAepKaHUs KOJUYEeCTBA BOIbI
B cemapaTope B 3aJJaHHOM O0beMe.

Bapuant 31: Crioco6 mo nmo0oMy U3 MPeaIIecTBYOMIUX U MOCIeNYINX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHUPOBAHHUE BKIKOYAET
HCIIOJIb30BaHNE KOHTPOJLJIepa [Jis IpUeMa BXOJHOTO CUTHAJA, OTHOCSIIErocs UiIu K
MacCOBOMY pacxoAy TOIUIMBA, UJIM K MACCOBOMY PacXOAy OKHUCIUTENs, UJIU K HUM
O6OI/IM B CUCTEMEC IT'CHCPUPOBAHUA MOLIHOCTH, a4 TAKXKE IJId BBIYUCIICHUA COOTHOLICHUSA
MaCCOBBIX PACXOJOB TOTJIMBA U OKUCIUTENS.

Bapuant 32: Crioco6 mo nmo00oMy U3 NPeAIeCTBYIOMUX UIH MOCIEY O IUX
BapHAHTOB BBIITOJHEHUS, B KOTOPOM KOHTPOJLIEp 00eCrnedrnBaeT mogady BEIXOIHOTO
CUTHaJIa Ha HACOC OKUCIUTEINs, U3MEHSSI MOLTHOCTh Hacoca TaKUM 00pa3om, 4ToOBI
BO3/1€HCTBOBATh HA COOTHOLIEHUE MACCOBBIX PACXOJIOB TOIIMBA U OKHUCJUTEJNS B
CUCTEME IT'CHCPUPOBAHUA MOITHOCTH.

BapuanT 33: Crioco6 no n000oMy U3 NPEenecTBYIOMUX N MOCIENY IO LIUX
BapHAHTOB BBIMOJHEHHS, B KOTOPOM YKa3aHHOE QYHKIIMOHUPOBAHHE BKJIIOYAET
HCIOJb30BAHUE KOHTPOJUIEPA AJIsl IPUeMa BXOJAHOIO CUTHAA, OTHOCAIIErocs K
JABJICHUIO B TIOTOKE OKUCIHUTENSI HUXKE KOMIIPECCopa OKUCIUTEINS], U 00ecrnedeHusl
noaavyu BbIXOJHOI'O CUTrHalJia Ha HepeHyCKHOﬁ KJ1allaH OKHCIIUTEIA, TaK ‘{TO6bI
BbI3bIBATH MMPOMYyCKAHHUE 6OJII::H_I6FO NI MEHbIIECTIO KOJIMYECTBA OKUCIIUTEJIA B O6XOI[
KoMIIpeccopa.

Bapuant 34: Crioco6 no nmo0oMy U3 NPeaeCTBYIOMNUX UIH MOCIEY O IUX
BAPUAHTOB BBIMIOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIMOHHUPOBAHNE BKIKOYAET
HCIIOJIb30BaHUE KOHTPOJIepa [Jis IpUeMa BXOAHOIO CUTHala, OTHOCAIErocs K
JABJIEHUIO B TTOTOKE OKHCTUTEJIS BBIIIE KOMIIPECCOpa OKUCTUTENS, U 00ecTieueHus
NO/Ia4H BBIXOJHOTO CUTHAJA HA KJAMaH PeLUPKYIJISLUHN TeKydel cpeabl, TaK 4TOObI
BBI3bIBATH I[O6aBJ'[eHI/Ie 6OJ'II:;H_I6FO HJIW MEHBIIECTIO KOJIHMYECTBA peHHpKYHHHHOHHOﬁ
Tequeﬁ Cpe€Abl B IOTOK OKUCITUTEIA B TOUKE, HaXOI[ﬂLHefICﬂ BBILIC I1O IMOTOKY OT

KOMIIpECCOPAa OKUCIIUTECIIA.
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Bapuant 35: Crioco6 mo nm000oMy U3 NPeAIecTBYOMUX TN MOCIEIY O IUX
BApUAHTOB BBIMOJHEHUS, B KOTOPOM PELUPKYIALNOHHAA TEKy4dast cpeda MpeaCcTaBiIsIeT
coboit moTok B ocHOBHOM unuctoro CO;.

Bapuant 36: Crioco6 nmo nmo00oMy U3 NPealiecTBYOIMMUX HIH MOCIeNY O IIUX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM YKa3aHHOE (YHKIIMOHHUPOBAHHE BKJIIOYAET
HCIIOJIb30BaHUE KOHTPOJLJIepa JJis pUeMa BXOJHOTO CUTHAJA, OTHOCSIIErocs TN K
MaCcCOBOMY PacxXOIy OKHCIHUTEJs], UJIK K MAaCCOBOMY Pacxoay B MOTOKe pa3OaBHUTENs
OKHCIIHUTECIIA, UJIW K HUM O6OI/IM, a TaKXKE OJId BBIMUCJIIEHUA COOTHOLIECHUSA PaCcXOqOB
OKHUCJIUTEJIS U pa30aBUTENsT OKUCTUTES.

Bapuant 37: Crioco6 mo nmo0oMy U3 NPeAIIeCTBYOMUX U MOCIEIY O IUX
BAPUAHTOB BBIMTOJHEHUS, B KOTOPOM KOHTPOJUIEp CKOHPUTYPUPOBAH TaK, YTOOBI
O6eCHeLII/IBaTb BbIXOI[HOﬁ CUT'HaJI Ha BXOI[HOI>'I KJIalmaH OKUCIIUTEIIA, MpONyCKas
OosplIee UM MEHbIIEE KOJTUYECTBO OKUCIHUTENS B CUCTEMY Te€HEePUPOBAHUS
MOIIHOCTH, TaK 4TOOBI OTHOIIEHNE MAaCCOBOTO PacXoa OKUCIHUTENS K pa30aBHUTEIIO
OKHMCJIUTENS HAaXOJUJIOCh B 3alaHHOM JHaMa3oHe.

BapuanT 38: Crioco6 mo nmo00oMy U3 NPeAecTBYIOMUX U MOCIEIY O IUX
BAPpUAHTOB BBIINIOJIHEHUS, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIKOYAET
HCIIOJb30BAHUE KOHTPOJIIEPA JIsl IpUeMa BXOJAHOTO CUTHaIA, OTHOCAIIErocs K
JaBJIEHUIO BCACHIBAHUS BBIIIE KOMIIPECCOpPa B MOTOKE TeKy4el cpenbl, U obecreueHus
MOJIa4y BBIXOJHOIO CUTHAJIAa HA NEePENYyCKHOM KJlanaH, YCTAHOBJIEHHBIN HUXKE MO
MOTOKY OT KOMIIpeccopa 1 00yCIOBIMBAIO M epenycK OONbIIETr0 HIH MEHBLIEro
KOJIM4YECTBA Tequeﬁ Cp€abl B TOYKY, HAXOOAAWYIOCSA BBIIIC 11O ITOTOKY OT
KoMIIpeccopa.

Bapuant 39: Crioco6 mo n1io0oMy U3 NPEeaIecTBYOMIUX U MOCIEIY O IUX
BAPHUAHTOB BBIIMNOJIHEHU, B KOTOPOM YKa3aHHOC (I)YHKLII/IOHI/IpOBaHI/Ie BKJIFOYAET
HCTIOJIb30BAHUE KOHTPOJLIEPA AJIs MPHUEeMa BXOJAHOrO CUTHAJNA, OTHOCSIIErocs K
JABJIEHUIO CO CTOPOHBI BCaca BBIIIE MO MOTOKY OT HacOoca, U 00ecredyeHus mojgadu
BBIXOJHOTO CUTHAJIa HA HACOC AJIS1 YBEJIUYEHUS UJIN CHUKEHHUSI CKOPOCTH HACOCa.

Bapuant 40: Crioco0 no nrodoMy U3 MpeAIeCTBYIOUIUX BAPUAHTOB BBIMOJTHEHUS,
B KOTOPOM YVKa3aHHOe (YHKIHMOHUPOBAHUE BKIIFOUAET MCIOJb30BAHNE KOHTPOJIIepa
At IpueMa BXOOHOT'O CUTHAJIA, OTHOCAIECTOCA K BbIYMCICHHOMY Tpe6OBaHI/IIO Ino
MacCCOBOMY pacxoay B OTBOJHOM MOTOKE OT PELUUPKYISLIUOHHOTO MOTOKA BHICOKOTO

JaBJICHUA, U obecrneueHus nogavu BbIXOJHOTO CHMT'HAJIa Ha KjlallaH OTBOJHOTI'O ITOTOKaA,
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YBCIUMYUBAOIICTO WKW YMCHBIIAKOECTO AOJIIO PEHUPKYTIATUOHHOTO MOTOKA BBICOKOTO
AaBJICHUsI, HANIPABIICMYIO B OTBOI[HOI\/'I IIOTOK.

KpaTkoe onucanue yepTexKen

Janee usoOpeTeHne paccCMOTPEHO OoJiee MOJPOOHO CO CCHUIKOH HA MpHIaraeMble
YepTeXKH, Ha KOTOPBIX He 00s3aTeNbHO ¢ coOMoieHneM MaciuTaba cCXxeMaTH4eCKn
MOKa3aHO!

Ha (1)1/11". 1 — cucrema FrCHEPUPOBaHUA MOIMHOCTHU, COACpKAallasd KOMIIOHCHTbI
CUCTEMBI PETYJIUPOBAHUA COIIACHO BapHUaHTaM BBIITOJHCHHA HACTOAIICTO
I/1306peTeHI/I$I, IMpu 5TOM KOMIIOHEHTHI PETryJIUPOBaHUA BBIIIOJTHEHBI, B HaCTHOCTH, C
BO3MOYKHOCTBIO PETYJIUPOBAHUS TEMIIEPATYPHI;

Ha (1)1/11". 2 — cucreMa FCHEPUPOBaAHUA MOIMHOCTHU, COACPKAIlasd KOMIIOHCHThI
CUCTEMBI PETYJIUPOBAHUA COIIACHO APYTIUM BapUaHTAM BBIIOJIHEHUA HACTOAIIECT O
I/1306peTeHI/I$I, Ipru 5TOM KOMIIOHEHTHI PETrYJIUPOBAHUA JOTTOTHUTCIBHO BbIIOJIHEHBI C
BO3MOHOCTBIO YIPpaBJICHUA UCTOYHUKOM TEILJA,

Ha ur. 3 — cucTemMa reHepUPOBAHUS MOIIHOCTH, COAepIKaasi KOMIIOHEHTBI
CHUCTEMBI PETyJIUPOBAHUA COIIACHO APYIUM BapUaHTAM BBIIIOJTHEHUA HACTOAIIECT O
I/1306peTeHI/I${, IIprU 5TOM KOMIIOHCHTHI PEryJIUPOBAaAHUA BBIITOJTHEHBI, B 4aCTHOCTH, C
BO3MOHOCTBIO YIPaBJICHUS 3JICEMCHTAMHU CUCTEMBI TCHEPHUPOBAHUA MOIIHOCTHU C
IPSIMBIM C)KUT'AHHEM TOILINBA;

Ha ur. 4 — cucTeMa reHepUpPOBAHIS MOIIHOCTH, COAEpPIKALIAsi KOMIIOHEHTBI
CUCTEMBI PeryJUpOBaHUs COTJIACHO APYTUM BapHUAHTAM BBIITOJHEHHS HACTOSIIEro
I/1306peTeHI/I$I, IMpu 5TOM KOMIIOHEHTHI PEryJIUPOBaHUA BbIIIOJTHECHBI, B HaCTHOCTH, C
BO3MOXHOCTBIO YIIPABJICHHA APYTHUMHU SJICMECHTAMU CUCTEMbBI T€HEPHUPOBAHUA
MOIMHOCTHU C NIPAMBIM CXKHIaHUEM TOILJIUBA,

Ha pur. 5 — cucTemMa reHepUPOBAHUS MOIIHOCTH, COAeprKalasi KOMIIOHEHTBI
CUCTEMBI PETYJIUPOBAHUA COIIACHO APYIUM BapUaHTAM BBIIIOJIHEHUA HACTOAIIECT O
I/1306peTeHI/I$I, IMpu 3TOM KOMIIOHEHTHI PETryJIUPOBAHUA BBIITOJTHEHBI, B HaCTHOCTH, C
BO3MOHOCTBIO YIPaBJICHUA APYTUMU S3JICMCHTAMH CUCTCMbI TCHEPUPOBAHUA
MOIMHOCTU C MPAMBIM CXKHUTIaHUEM TOIJIUBA, B TOM YHUCJIC, C YIAJICHUEM H36bITO“IHOI>i
MacCChbl U3 CUCTEMBI TCHEPUPOBAHNA MOIITHOCTH,

Ha pur. 6 — cucTemMa reHepUPOBAHUS MOIIHOCTH, COAepIKamas KOMIIOHEHTHI
CHUCTEMBI PETryJIUPOBAHUA COIJIACHO APYIUM BapUaHTAaM BBIIOJTHEHUA HACTOAIIECT O

1/1306peTeH1/1;{, IIpru 5TOM KOMIIOHCHTHI PETYJUPOBAHUA BBIITOJTHEHBI, B 4aCTHOCTH, C
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BO3MOHOCTBIO YIPaBJICHUA APYTUMHU 3JICMCHTAMH CUCTCMbI TCHEPpUPOBAHUA
MOIMHOCTHU C MPAMBIM CXKHUIaHUEM TOIUJINBA, B TOM HYUCJIC, C YIAJICHUEM U30BITOYHOI
MacCChbl U3 CUCTCMBI TCHEPUPOBAHNA MOIMTHOCTHU, U

Ha (1)1/11". 7 — cucrema FrCHEPUPOBaHUA MOIMHOCTHU, COAEpKaIlasd KOMIIOHCHTBI
CUCTEMBI PETYJIMPOBAHUA COINIAaCHO APYI'MM BapUaHTaM BBINMOJHECHUA HACTOALLECTO
H306peTeHI/IH, IIpHU 5TOM KOMIIOHEHTBI PETYJIUPOBAHUA BBINIOJIHEHDBI, B YaCTHOCTH, C
BO3MOXHOCTBIO YIIPABJICHHUA HOI[a‘{efI TEIJia B CUCTEMY I'€CHCPUPOBAHUA MOIIHOCTH,

OcyuiecTBiieHUE U300peTeHus

Jlanee HacTosee n3obpereHue Oyaet onucaHo Oosee moiHO. JlaHHOE
u3obpeTeHue, OJHAKO, MOKET ObITh PEATM30BAHO MHOTUMHU PA3JIMYHBIMU MYTSIMH U HE
JIOJKHO PacCMaTPHUBATHCS KaK OTPAHUYEHHOE OMHCAHHBIMH BapUaHTAMU BBITIOJHEHUS,
MPUBEICHHBIMU Jlajiee, IPUYEM 3TH BAPHAHTHI MPECTABICHBI TaK, YTOOBI ONMHCAHUE
OBLJIO TOJTHBIM U 3aBEPIIEHHBIM, a TAKXK€ MOJHOCTBIO PACKPBIBAJIIO 00beM N300peTeHuUs
IJISL CTIELUAINCTA B JAHHOHN 00nacT TeXHUKU. [IpakTHueCcKn B MIPUBEICHHOM
OMHUCaHUU U B popmysie H300pEeTEHUs CTIOJIB30BaHHE (POPM €IMHCTBEHHOTO YHCIIa
BKJIFOYA€T MHOKECTBEHHOCTh OOBEKTOB, IO T€X MOpP, IMOKA SICHO HE OrOBOPEHO MHOE.

B onHOM MK HECKOJIBKUX BapHAHTAX BBIMIOJHEHUS HACTOSIIEe ONMCAHUE
obecrneynBaeT CUCTEMBI U CIIOCOOBI peryJIupoOBaHUs Tr€HePUPOBAHUS MOIIHOCTH.
Cucrtembl U CrIOCOOBI PEryJIupOBaHUS MOTYT HCIIOJIb30BATHCS B IUPOKOM
pazHOOOpa3uu CUCTEM T'eHEepUPOBAHUS MOUIHOCTH. HanpuMmep, cuctemsl
peryaupoBaHusl MOTYT MPUMEHATHCS B OJHON MJIM HECKOJBKHUX CHCTEMax, B KOTOPBIX
TOTUTUBO CXKUTAETCS JUIS MOJIYUYEeHUS TeIJia C LeJIbi0 HarpeBa MOTOKa, KOTOPbIH MOKET
CXKUMAThCS UJIM HE CXKMMAThCSI BBIIIE BHEIIHErO NaBeHUs. AHAJOTUYHO CHCTEMBI
peryJupoBaHUs MOTYT MPUMEHSTHCS B OJHON HJIU HECKOJbKHUX CHCTEMAaX, B KOTOPBIX
pabouee Teno HUPKYJIUPYET, MOBTOPHO HATPEBASICH M OXJIAKIASICh, TEM CAMBIM
HEOJTHOKPATHO CXKUMASCh U pacuupsisick. Takoe pabodee TeIO0 MOXKET COAEPIKATh,
HampuMep, OJWH WU HECKOJIbKO KOMIOHEHTOB U3 rpynmsl, Bkiaovawmein HyO, CO, u
N».

[Tpumeps! cucTeM U CIOCOOOB T€HEPUPOBAHUSI MOIIHOCTH, B KOTOPBIE MOTYT
OBITH BBEJICHBI ONMMHUCAHHBIE 31€Ch CUCTEMBI YIIPABJIECHUSI PaCKpbITH B maTeHTax U.S.
9,068,743 na ums Palmer u np., 9,062,608 na umst Allam u np., 8,986,002 Ha ums
Palmer u np., 8,959,887 na umsa Allam u ap., 8,869,889 na umsa Palmer u ap.,

8,776,532 nHa ums Allam u ap., 8,596,075 Ha ums Allam u ap., mosHOE comepKkaHue
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KOTOPBIX BKJIHOYECHO B IaHHOC ONMMCAHHUEC B KA@YE€CTBEC CCHIIOK. B kadecTBe He
CJIyXKalero OrpaHuvYCeHUuEM npumMepa CUCTeéMa rcHepupoBaHusd MOIMHOCTH, C KOTOpOﬁ

MOJKET MCIOJIb30BATHCS ONMHCAHHAS 3[1€Ch CUCTEMA PEryJINpOBaHUs, MOXKET ObITh
BBITIOJIHEHA C BO3MOXHOCTBIO CKMTaHus Tomiauea ¢ Oy B IPUCYTCTBUH
HUpKyJIupyromei Tekyuei cpeasl Ha ocHoBe CO; B kamepe cropanusi, B kotopyro CO;

NpeANnOYTUTEIIbHO BBOAUTCA MO JaBJICHUEM I1O MEHbII e MEpE HpI/I6JII/ISI/ITe.HbHO 12

MIla u npu TemnepaType 1o MeHbineit mepe npudauzurenbHo 400°C, yro
obecrneynBaeT MOTOK MPOAYKTOB ropenus, conepxamuit CO, v NpeanoYTUTETBHO
UMEIOLINN TeMIlepaTypy no MeHbeld mepe npubausureapbno 800°C. Takas cuctema
reHepUpPOBAaHUS MOIIHOCTH MOXET TakKe OTJINYAThCs OJHUM HJIU HECKOJbKUMHU
CBONCTBAMU U3 CIEAYHOIIUX:

ITOoTOK MPOAYKTOB FOPEHUSI MOXKET PACIIUPATHCSA B TYPOUHE C JaBJICHUEM Ha
BbIxOne mpubnusurenpuo 1 MIla unu Gonee, reHepupyrOIIeil MOITHOCTb U
obecneunBamIIel MOTOK TYPOUHHBIX BBIXJIONOB, conepsxkamuii CO;.

IToTok TypOMHHBIX BBIXJIOIIOB MOXET IPOIYCKAThC Yepe3 OJ0K
TEMJI000MEHHHUKA 1151 00eCnedeHns OXJIaXAEHHOTO BBIXJIOMHOTO MOTOKA.

OxnaxaeHHBIH MOTOK TYPOUHHBIX BBIXJOIOB MOXKET MOABEpraThcs 00paboTke
A7 yIaJeHHUsl U3 HerO CONYTCTBYKINUX KOMIOHEHTOB, oTandaromuxcs oT CO;, uTo

obecreunBaeT OYHINEHHBIN BBIXJIOITHOHN MOTOK.

OuMIneHHBIH BBIXJIOMHON MOTOK MOKET CKUMAThCs ¢ obecniedeHneM
LUPKYJIUPYIOLIEro MOTOKA TeKy4el cpenbl Ha OCHOBe cBepxkpurndeckoro CO,.

ITorok nupkynaupyrouieit Tekyueil cpeasl Ha ocHOBe cBepxkputuueckoro CO;
MOKET OXJIaXXIAThCs i 00ecrneueHus UPKYJIUPYIOIeld TeKy4ueil cpebl Ha OCHOBE
CO; BBICOKOH MUIOTHOCTHU (B KOTOPOH MIOTHOCTh MPEANOUYTHTEIBHO COCTABIISIET IO
MeHbIIel Mepe npudnusurenbao 200 KF/M3).

Hupkynupyromas Tekydas cpefa Ha OCHOBe BbicoKkomiaoTHOro CO, mMoxer
CXKUMATBCS TIPU MEpeKayKe HACOCOM IO AABJIEHUs, MPUTOAHOIO JJIsl BBOJA B KaMepy
CrOpaHus.

CokaTtas uupkynupyrouas Tekydas cpena Ha ocHoBe CO, MOXeT HarpeBaTbhCs

IIpPH IPOIMYCKAHUU uepe3 ONOK TemIo0OMEeHHUKA C UCIOJNb30BAaHHEM TEILIA,

PEeKyNepUpPOBAHHOIO U3 MOTOKA TYPOUHHBIX BBIXJIOIOB.
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Best nupkynupyrouas Tekyudas cpena Ha ocHoBe cxkatoro CO, unu 4acTh ee
MOXET OBITh JOTOJHUTEIbHO HArPeTa TEIJIOM, MOJYUYEHHBIM HE OT IMMOTOKA TYPOMHHBIX
BBIXJIONOB (IIPHU 3TOM MPEANOUYTUTEIbHO AOMOJHUTENbHBIN HarpeB 00ecrneynBaeTcs
OJIHUM WJIM HECKOJBbKHUMH NyTSAMH, TAKMMHU KaK Harpes 710, B IPOLeCCe UIIU TTOCTe
IPOIYCKaHUS Yepe3 TeIIO0OOMEHHHUK).

IMupkynupyromas TeKky4as cpefa Ha OCHOBe Harperoro, cxkaroro CO; moxer
OBITh MOBTOPHO BO3BpaIeHa B KaMepy CropaHus (IIpu 3TOM TeMIiepaTypa
LUPKYJIUPYIOLIeH TeKy4yell cpearl Ha OCHOBE Harperoro, cxkaroro CO;, nocrynamouiei
B KaMepy CropaHusi, MPEeANOYTUTEIbHO MEHbIIE TEMIIEPATY Pl TOTOKA TYPOUHHBIX
BBIXJIOIOB He Gouee, yeM npubausurensao Ha 50°C).

PackppIThie B JTAHHOM ONMHMCAHUHM CHCTEMbl PETYJIUPOBAHUS MOTYT OBITh
0COOEHHO MPUMEHHUMBbI B OTHOIIEHUH TAKUX CIIOCOO0OB reHEPUPOBAHHUS MOIHOCTH, KaK
POMJLIIO CTPUPOBAHHBIE BBILIE, U3-32 HEOOXOINMMOCTH MPELU3UOHHOTO
peryJupoBaHMs HECKOJIBKUX NMapaMeTPOB HECKOJBKHX MOTOKOB, TPEOYIOIUX TOUHOTO
KOHTPOJIsA it obecrnedeHust TpeOyeMbIX XapaKTepUCTUK U O€30MacHOCTH mpolecca.
Hanpumep, B OAHOM UM HECKOJBbKUX BAPUAHTAX BBINOJHEHUs MPEICTABICHHBIE
CHUCTEMBI PEryJIMPOBAHUSA MOTYT OBITh MIPUMEHUMBI JUJISI BBIMOJHEHUS OJHOW MU
HECKOJIbKUX CIENVIOMUX QyHKIui.

IlpencraBieHHbIE CUCTEMBI PETyJIUPOBAHUSA MOTYT NPUMEHATHCS IS
obecrnieueHns BO3MOXXHOCTH Pa3AelbHOIO YIIPABJICHUS MEPEMEHHBIMU CKOPOCTSIMHU
reHEePUPYIOIeil MOLUHOCTh TYPOUHBI U KOMIIPECCOPa, HCIOJIb3yEMOT0 AJIsl CIKATHUS
NOTOKA, KOTOPBIH, B KOHEUHOM CUeTe, PACIIUPHUTCS MPHU MPOXOKACHUH Yepe3 TypOuHy.
DTO SBJSIETCS IPEUMYIIECTBOM MO CPABHEHUIO ¢ OOBIYHBIMHU ra30BBIMH TypOMHAMHU, B
KOTOPBIX KOMIIPECCOp U TYpOMHA YCTAHOBJIEHBI HA OAHOM Bajly. DTa U3BECTHAs
KOMITOHOBKA JIeJIaeT HEBO3MOKHOH padoTy KOMIpeccopa ¢ MepeMEHHONH CKOPOCTBIO.
ITocTosiHHBIE CKOPOCTH BPAIEHUSI B BXOJHBIE TapaMeTpbl 00YCIOBINBAIOT B
OCHOBHOM IOCTOSIHHBINA NPONYCKAa€MbIH MAaCCOBBIA IOTOK B KOMIIPECCOP W,
CIenoBaTeabHO, B TypOuHy. Ha 3TO MOXHO BO3A€HCTBOBATh MYTEM HCIIOJIb30BAHUS
BXOJHBIX HANPABJSOUINUX JOMNATOK, OFPAHUYMBAIOMUX BO3AYIIHBIA MOTOK,
MOCTYNAKUIUKA B KOMIIPECCOP, U TEM CAMBIM CHHIKAIOUIUX NPONYCKA€MbI MaCCOBBIN
noTok. CorjacHo HacTosmeMy H300pETEHUIO UCIIOIb30BaAHNE HACOCA MEKIY
KOMIIPECCOPOM U TypOMHOHN oOecrnednBaeT BbICOKHI yPOBEHD YIIPABIsAEMOCTH

CHUCTEMBI TCHEPUPOBAHUA MOIITHOCTH. OTO MO3BOJISIET YCTPAaHUTh B3aMUMO3aBUCUMOCTD
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M€Ky MaCCOBBIM IMOTOKOM, MPOXOASLIUM Uepe3 CBA3KY KOMIIPECCOpP-HAcoC, U
CKOpPOCTBIO Bajia B CBsA3KE TYPOHUHA-KOMIIPECCOP-TeHepaTop.

IIpencraBieHHbIE CHCTEMBI PETYIUPOBAHUS MOTYT OBITh IOJIE3HBI IS
peryJupoBaHMs BXOJHOTO U (MJIHM) BBIXOJHOTO JaBJIEHUsS TYPOUHBI, B KOTOPOMH
MPOUCXOUT pacIIMpeHUe HAarpeToro ra3oBoro notoka. Harpersiii ra3oBbliii NOTOK
MOXKeT ObITh peumMyLiecTBeHHO notokom CO; (o macce).

[IpencraBieHHbIE CHCTEMbI PETYJIUPOBAHUS MOTYT OBIThH MOJIE3HBI IS
peryaupoBaHUs BBIXOJHON TeMIEpaTypbl TYPOUHBI.

[IpencraByiieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBbITh IMOJIE3HBI IS
yrpaBjieHUs] pabOTON CHCTEMBbI T€HEPUPOBAHUSI MOIITHOCTH, BKJIIOYAIOIIEH CpeacTBa
cxatust aas noabema nasiaeHus CO) B BBIXOAHOM MOTOKE TYPOWHBI 1O AaBJICHUS BO
BXOJHOM TOTOKE TYPOHMHBI, TaK YTOOBI 3TH NaBICHUS NOAAESPKUBAINCH HA JOJKHOM
ypOBHE.

IIpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh IMOJIE3HBI IS
ynpasiieHUs: 0TBoAOM uuctoro CO;, NONyueHHOr0 U3 yIiepoaa, CoOAep Kallerocs B
TOIJINBHOM Ta3e KamMephl CropaHus, B 1r000# Touke cpencts cxatust CO, oT naBneHus
Ha BBIXOJI€ TYPOHMHBI 1O AaBJICHUS HA BXOJ€E TYPOHUHBI.

IIpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUSA MOTYT OBITh MMOJIE3HBI IS
ynpasiieHHs! pabOTOH CHCTEMbI '€eHEPUPOBAHUSI MOIHOCTH, B KOTOPOH ropsiaue
TypOHMHHBIE BBIXJIONbI OXJAXKAAKTCS B TEIJIOOOMEHHHKE-3KOHOMa3epe, Harpesas
peuupkyasinuouHblii CO) MOTOK BBICOKOTO IaBJIEHUS, YTO 00ecreYyrnBaeT
peKymepanmio Ternjaa OT OXJAXKJAMUXCA TYPOMHHBIX BBIXJIOMOB U ONTUMAJIbHbBIN
pPeLHUPKYJISILHOHHBIN MOTOK Harpetoro CO, BBICOKOTO JaBJIE€HHUS B KaMepy CropaHUs
MpU HaMBBICIIECH BO3MOXKHOU TeMmepartype.

[IpencraBieHHbIE CHCTEMBI PETYJIUPOBAHHS MOTYT OBITh NOJE3HBI JJIS
ONTUMU3AINY TTOJAauH TeTia B peupKyassauonabiii CO) moTok (HanmpuMep, npu
teMmreparype npudnuszurenpuo 400°C uiu MeHee) OT BHELIHETO UCTOYHUKA TeIia JJIs
CHUJKEHUS TEMIIEPATypPHOH pa3HHUIbI B TENII00OMEHHNKe-3KOHOMaizepe Huke 400°C ¢
L[E€JIbI0 JOCTUXKEHHUS MaKCUMaJIbHOTO KOJUuecTBa peuupkyasuuonHoro CO;, koTopoe
MOXET OBITh HArPETO MOTOKOM OXJAXKAAKINXCS TYPOUHHBIX BBIXJIONOB, H
MUHHMHU3ALHU TEMIEPATYPHON Pa3HHUIBI HAa TOPAYEM KParo TEII00OMEHHHUKA -

SKOHOMam3epa.
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IIpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh IMOJIE3HBI 115
yIpaBJIEHUs TIOTOKOM TOIJIMBA B KaMepy CrOpPaHMs € LeJblo 00ecrnedeHus Toro,
4TOOBI MPOAYKTHI TOPEHHUS IIPU UX CMEIIUBAHUU C HAPETHIM penupKyasuuoHHbeM CO,

IOTOKOM BBICOKOT'O AaBJIEHHUS COCTABJISUIM BXOAHOW ra30BbIH MOTOK B TYpPOHHY C
TpebyemMoil TeMrepaTypoi U JaBJICHUEM.

[IpencraBiieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBITh MOJIE3HBI IS
yIpaBJIEHUs] TIOTOKOM KUCJIOPOJa B KaMepy CropaHusi, co3aaBasi TpedbyemMyro
U30BITOYHYIO0 KOHLeHTpauuio Oy BO BXOJHOM MOTOKE TYpOUHBI, 00eCTIeUnBAOIIY IO
MOJIHOE CrOpaHUEe TOIJINBA.

[IpencraBieHHbIE CHCTEMBI PETYJIUPOBAHUS MOTYT OBbITh IMOJIE3HBI IS
yIpaBiieHUs] pabOTON CHCTEMBI T€HEPUPOBAHUSI MOLITHOCTH TaKUM 00pa3oM, 4TOOBI
NOTOK TYPOMHHBIX BBIXJIOMOB, BBIXOASIINN U3 TENI00OMEHHUKA-3KOHOMal3epa, Mor
OBITh JOTIOJTHUTENBHO OXJIAXAEH B pa0OTAOLIEM ITPH TEMIIEPATYPE OKPY KA IEH
Cpeabl CPeACTBE OXJAKACHH I 00eCTIeYeHNsI MAaKCUMaJIbHONH KOHAEHCALUH BOJBI,
00pa3oBaHHOMN B NMPOLIECCE TOPEHHUS, U OTAEJIEHUS] YUCTOH BOABI OT MPOAYKTOB
rOpPeHUs TOIUIMBHOTO ra3a BMeCTe C IPYTUM TOIJIMBOM HJIU MPOAYKTOB FOPEHUS
00pa30oBaBIINXCS BPEAHBIX MPUMECEH.

B onHOM MM HECKOJBKUX BapHUAHTaX BBIIIOJHEHHUS Ie€Hepauus MOUHOCTH, MPU
KOTOPOH MCHOJIB3YETCs OMUCAHHAS 3/1€Ch CUCTEMA PEryJIUpPOBAHUSA, MOXKET
IPOU3BOAUTHCS IPU HArpeBe crnoco0amu, OTIMYHBIMH OT C)KMTaHHUS OPTaHHYECKOTrO
TOIUTMBA. B kadyecTBe He Ciy)kallero orpaHN4YeHuEeM puMepa AJst 100aBICHUS UITN
3aMEeHBI OAAYH TeIIa, MOJy4aeMOro OT CXKUTAaHUSI OPTAaHUYECKOrO TOIIUBA B KaMepe
CrOpaHUs, MOXKET MCIOJb30BATHCS COJTHEUHAS SHEPTHS. AHAJOTUYHO MOTYT
UCIIOJIb30BAThCS U IPYyTUE HArpeBaTEIbHBIC CPEACTBA. B HEKOTOPBIX BapHaHTaX
BBIMTOJTHEHUSI MOJKET UCTIOJIB30BATHCS JIF000H cmocod moxavu Temia B
peunpkyasiunoHHblit CO; notok npu temneparype 400°C unu menee. Hanpuwmep,
MOTYT UCIIOJIb30BATbCSl KOHAEHCUPOBAHHBIN IMap, BBIXJIONBI Fa30BOH TypOUHBI, TOTOKH
anuabaTHYeCcKu CKaTOro ra3a u (WIN) Apyrue MoTOKH ropsiueil Tekydei cpensl ¢
temnepatypoii Beimre 400 °C.

B HexoTOpBIX BapuaHTaX BBHIMIOJHEHHsS] OCOOEHHO 1[eJIeCO00Pa3HO PEeryIupoBaTh
BBIXOJHYIO TEMIIEPaTypy TYpOUHBI BOJINM3HU MAaKCUMAJIbHOI'O 3HAYEHHS, ONPENEsIEMOTO
MaKCHMAaJbHO JOMYCTUMON TEMIIEPAaTyPOH AJISI HCIIOJIb3yEMOr0 TETUIOOOMEHHHKA-

sKoHOMam3epa. Takoe peryupoBaHUE MOXKET OCHOBBIBATHCS HA 3HAUEHUSX BXOJIHOTO
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Y BBIXOJTHOTO JIaBJICHUSI U TEMIIEPATYPHOH Pa3HHULbI HA FOPsiYeM Kpar paboTaromero
TETI000MEHHHUKA.

Cucremsbl peryIupoBaHus COTJIACHO HACTOSIIEMY H300pPETEHUIO MOTYT
XapaKTepH30BaThCS OJHON MM HECKOJbKUMU (QYHKIUSIMH, B KOTOPBIX MapaMeTp
(Hanmpumep, U3MepsieMblid U (MJIM) BBIUHCIIEMBbII MapaMeTp) MOXKET ObITh CBSI3aH C
OJIHUM WJIM HECKOJIbKUMH HCIOJHSIEMBbIMU JeHcTBUAMU. McnonHseMble neficTBUS
MOTYT BKJIFOYaTh OJHO MJIU HECKOJbKO IEeHCTBUIA, PETyIUPYIOUIUX MTOTOK TEKy4dei
Cpenbl B CUCTEME, HAPUMep, MyTeM OTKPbIBAHUS U 3aKPbIBAHHS OAHOTO MU
HECKOJIbKUX KJIalmaHOB. B kauecTBe He Ciy’Kalero orpaHuYeHHeM MPUMepa COrJacHO
HACTOSILIEMY M300PETEHHIO CUCTEMA PEryJIMPOBAHUS MOXKET YUUTHIBATh TaAKHE
napameTphbl, KaK pacXoJ TeKy4el cpelbl, JaBjeHle, TeMIepaTypa, YPOBEeHb JKUAKOCTH,
o0beM TeKy4el Cpeapl, COCTaB TeKy4Yel cpeabl U T.1. M3MepseMblii mapaMeTp MOXKET
OMpenensaThCsl JIOOBIMU MPUTOAHBIMH YCTPOUCTBAMHU, TAKMMH KaK TEPMOIApPBhI,
IATYMKH JaBJICHHUsS, ONTHYECKHUE AETEKTOPbI, PACXOJOMEPHI, AHAJTUTHUY ECKOE
obopynoBaHue (HapuMep, CIIEKTPOMETPHI YIbTPadHOIETOBOTO U BUTUMOTO
U3Jy4eHUs:, THPpaKpacHble CIEKTPOMETPbI, MaCC-CMEKTPOMETPBI, Ta30BbIe
xpomarorpadsl, JKUIKOCTHBIE CIIEKTPOMETPBI MOBBILIEHHOTO pa3pelleHus 1 T.11.),
ypOBHEMEpPHI U aHAJIOTHYHbIe ycTpoiicTBa. COrjJacHO HACTOSALIEMY H300PETEHHIO B
CUCTEME PeTyJUPOBAHUS BBIYHCIISIEMbIE TAPAMETPbl MOTYT BKJIIOYATh, HAIPUMED,

sHepronoTpebieHue kommnpeccopa (Hanpumep, CO, kommpeccopa),

sHepronoTpebnenue Hacoca (Hanpumep, CO, Hacoca), sHEpronoTpedaeHue
KPHOTEHHOH KUCIOPOAHON YCTAHOBKH, MOCTYIJIEHHE TEIJa OT TOIJIMBA, NMaJIeHUE
naByieHus (Hampumep, MajeHue AaBJICHUs Ha TeII0OOMEHHUKE) ISl OJHOTO WUJTH
HECKOJIbKUX MOTOKOB, TEMIIEPATYPHYIO Pa3HULY (HAPUMED, TEMIEPATYPHYIO pa3HULY
Ha ropsiueM Kparo TenjaooOMeHHHKA U (UJIM) Ha XOJOAHOM Kpar TermIo0OMEeHHHUKA),
MOIITHOCTb Ha BBIXOJ € TYPOMHBI, MOITHOCTb HAa BBIXOJI€ T€HEPATOPA M KIII CUCTEMBI.
Brruucasemblil mnapaMeTp MOKET ONPENesIThCs, HANPUMeEpP, KOMIbIOTEPU3UPOBAHHOMN
CHUCTEMOH JUCTIETUEPCKOrO YIPABIEHUS HA OCHOBE U3MEPSIEMbIX 11apaMeTPOB.
BapuaHT BBINONHEHUS HACTOSLIEr0 U300peTeHns npencrasieH Ha ¢ur. 1, Ha
KOTOpOH M300pa’keHa CUCTEMa PEryJHPOBAHHS, KOTOPAs MOXKET UCIOIb30BATHCS, B
YaCTHOCTH, JUIA 3aMKHYTOTO 3HEPreTUUeCKOTo nukiaa. JlanHas cucrema
peryJupoBaHusl 0COOCHHO MPUMEHUMA JIJIsl CUCTEM U CIOCOOOB, B KOTOPBIX HE

TpebyeTcst mMpsIMOTO PEeryJIupPOBaHUS KOJMYECTBA TEIIA, MOCTYMAKIIEro B CUCTEMY,
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KaK HalpuMep, MPU HCIOJIb30BAHUU COJIHEYHBIX YCTAHOBOK. B naHHON KOHpUrypauuu
pabouee Teo HUPKYIUPYET yepe3 Harpesaresb 12, TypOuny 10, coequHEHHYIO €
reHepaTopoM 11, mepBblii HarpeBaTenb/XoaoauIbHUK 16, kommnpeccop 30, BTopoi
HarpeBaTesib/XonoaunbHuK 18 u Hacoc 20., OMIMOHANBHO, MOKET ObITh BBEIEH
pexymnepaTuBHbIN TennooOMeHHUK 50, Tak 4ToOBI Temio u3 notoka 101b pabouero
TeNa, BeIxoasimero u3 Typounsl 10, moryio nepenaBatbes motoky 101g pabouero Tena,
BBIXOJAIIEMY U3 Tem1ooOMeHHKKa B Buae nmoToka 101h pabouero tena, KOTOpHIi
3aTeM HarpeBaeTcs HarpesareneM 12.

Tenno, noctynaroiiee B CHCTEMY I'eHEpUPOBaHUsI MOLHOCTH B HarpesaTene 12,
coobmiaercst pabouemy Teiy, MPEANOYTUT €IHHO HAXOSIIEMYCSI TIOJ BHICOKUM
nasyieHueM (Hanpumep, npudnusutenpHo 10 0ap unu Gonee, npudbnuzurensro 20 Oap
unu 6osee, mpubnusutrenbHo 50 Oap unu Gonee, mpudbnusurensHo 80 Oap unu Goinee,
npubmauzurensro 100 6ap wnm 6onee, npubnusurenapbno 150 6ap unu Gonee,
npubnusurensHo 200 6ap unu 6onee wiu npudbnusurenpHo 250 Gap wiu Oornee),
yT00BI 0OOecneunTh Harpersiid noTok 101a pabodero Tena BBICOKOTO NaBIEHHS. JTOT
NOTOK MpOXOoauT depe3 TypOuny 10 u pacmmupsiercss 1o 60ojee HU3KOrO AaBJIEHUS,
BBIXO/s U3 Hee Kak moTok 101b pabouero tena. Huxe no moroky ot TypOuns! 10 u
BBIIIIE 10 MIOTOKY OT MEPBOr0 HarpeBaTeJst/XoNoAMIbHUKA 16 (a, ONIIMOHAIbHO, BBILIE
10 TOTOKY PEeKyINepaTUBHOIo TermnoooMenHuka 50 npu ero Hanu4uuu) cHOpMHUPOBAH
nocT 13 u3MepeHus: napaMeTpoOB, BKJIKOUYAIOUIUI TEMIEPAaTypPHbIH AATYUK, TEPMONIApy
unu 1.11. KonTponnep 2, KOTOPBI MOKHO Ha3BaTb KOHTPOJUIEPOM HACcOCa, HANPABJSIET
u (unu) cobupaeT OJHO MJIM HECKOJbKO MOKa3aHU TeMnepaTypbl (KOTOpbIe MOTYT
NOCTYMAaTh HEMPEPBIBHO HJIM MEPUOJUYECKH) B TOCT 13 KOHTpoJIst mapameTpoB. UToObI
NOJJIEP)KUBATh B OCHOBHOM NOCTOSIHHOM TeMIepaTypy Ha nocty 13 KOHTpoJs
napamMeTpoB, KOHTPOJUJIEp 2 HAIMpaBJsieT CUTHAJBl PEeryJupOBaHUs MOLIHOCTH,
HeoOxoaumeble s Hacoca 20. Hanmpumep, KOHTpoJiep 2 MOXKET peryjaupoBaTh
CKOpocTb Hacoca 20 B 3aBUCUMOCTH OT 3Ha4Y€HUS TeMIepaTyphl, CUUTAHHOI'O Ha MOCTY
13 xoHTponsa napameTpoB. Takum o6pa3om, KOHTpoOILIEP 2 MOXKET OBIThH
CKOH(UTYPUPOBAH C BO3MOXKHOCTBIO MOJJEPKaHUSI HEOOXONNMON TeMIepaTypsl B
notoke 101b paboyero Tena B 3aBUCUMOCTH OT KOJIMUECTBA TeIJia, BBOJUMOIO B
CHCTEeMy B Harpesartese 12 u paBHO B 3aBUCHUMOCTH OT BXOAHOW TeMIEpPaTypbl
Typbunsl 10. [IpenmMymecTBO TaKOro MOAX0Aa COCTOUT B TOM, 4TO paboToii Hacoca 20

MOXHO KOHKPETHO YIIPAaBJIATH Tak, 4TOOBI nmogaBaThb IIOA AOJI?KHBIM AaBJICHHEM
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JNOJI)KHBIA MAaCCOBBIM MOTOK TEKYy4Y€H CPeAbl, 3aBUCSAIIUNA OT BXOJHOU TEMIIEPATyPbl
TypOuHnsl 10, onpenensieMoi Mo KOJIHMYECTBY TEIJIa, BBOAUMOIO B TENIOOOMEHHUKE
12.

Takoe nuHamMuueckoe peryJupoBaHUE MOXKET BO3AEHCTBOBATh HA OAUH WU
HECKOJIBKO APYTUX MapaMeTPOB CUCTEMbI T€HEPUPOBAHUS MOIIHOCTH,
npeacrasieHHol Ha gur. 1. Hanpumep, usmenenue pacxona duepes Hacoc 20
BBI3bIBAET U3MEHEHHUE JaBJICHUs BcachiBaHUs B moToke 101f Texyueit cpenp
HEMOCPECTBEHHO BbIII€ HACOCA MO MOTOKY. I/ coXxpaHeHus ynpaBisieMOCTH
HacocoM 20 ycoBUsl BCAaChIBaHUS AJIsI HEIO JOJKHBI OCTABAThHCS MOCTOSHHBIMU B
3aJaHHOM JWara3oHe HACKOJbKO 3TO BO3MOXKHO. BTOpo#i HarpeBaTeab/X0n0auIbHIK
18 MokeT OBITh MOJIe3€H IS MOAEPIKaHUs TEMIIEPATyPhl BCachIBaHHS Hacoca 20
BOJIM3M 3aJaHHOTO 3Ha4YeHus. /{1 coOXpaHeHHs] B OCHOBHOM IOCTOSIHHBIM JAaBJICHUS Ha
Bcace Hacoca 20 koHTpoJuiep 3 (KOTOPBIM MOKHO Ha3BaTh KOHTPOJIEPOM JaBJICHUS Ha
BCAace HAcCOCa) MOXKET ObITb CKOHPUTYPUPOBAH TAK, YTOOBI MPOBOJAUTH MOHUTOPHUHT
JaTYMKa aBJICHHs, H3MEPUTEIBbHOTO Mpeodpa3oBaTels Ui aHAJOTHYHOTO
YCTPOHCTBA, pa3MEILIEHHOTO Ha MOCTY 23 KOHTPOJIS TapaMeTPOB, U MPU 3TOM OBITh
CIOCOOHBIM MCITOJIB30BATh MMOKA3AHMS JABJIEHUs, TIOJNYUYECHHbIE C HUX, AJIs YIIPaBICHUS
nepenyCcKHbIM KJanaHoM 31, KOTOpbIH JOJKeH ObITh BBIIOJIHEH C BO3MOKHOCTBIO
obecneueHus nepenycka OOJbIIEro WM MEHbLIEro 00beMa Tekyueil cpenbl U3 MoToKa
101e paGouero Tena Ha NOCTY 44 KOHTPOJIS MapaMeTPOB, KOTOPBIH MOXKET HaXOJUTHCS
B moOoM Mecte B notoke 101c pabouero tena. [ToaTomy KoHTposiep 3 MOXeT OBITH
CKOH(UTYPUPOBAH TAK, UTOOBI PEryJIHPOBATH BEIUYNHY PELUUPKYJIALUOHHOTO MOTOKA
B 0Oxon kommnpeccopa 30 yepe3 nepenyckHoi kjianaH 31. [To cymecTBy naBieHue Ha
noCTy 23 KOHTPOJISI TapaMETPOB MOXKET OBITh MOBBIIIEHO MYTEM YMEHbIICHUS OTOKA
TeKyuel cpeabl yepe3 mepenyCcKHoOU kinamnaH 31 u MOKeT OBbITh MOHUIKEHO MyTEM
YBEJINYEHHUs MOTOKA TeKy4el Cpeabl uepes3 3TOT NepenyCcKkHol knanaH. Tak kak
NPOMCXOAUT MEPENnyCK TeKy4el cpeanl oOpatHo B moTok 101 ¢ pabovero Tena, MOXeET
OBITH TAKJKE JKEJAaTEIbHBIM NOAAEPKUBATh B OCHOBHOM ITOCTOSIHHBIM JaBJICHUE B
notokax pabouero tena 101b u 101¢c. CooTBeTCTBEHHO, MOCT 13 KOHTPOJIS
napamMeTpoB MOXET aHAJOTMYHO BKJIOYATh AATUYUK AABJIEHUS, U3MEPUTENbHbBIN
npeoOpasoBaTelb WK Ipyroe nogodHoe obopynoBanue. JlaTuuk TeMmepaTyphl U
IATYUK JABJIEHUSI MOTYT OBITh MPEAYCMOTPEHBI B OAUHAKOBBIX I1OCTaX KOHTPOJIS

nmapamMeTpoOB UJIH B PA3JIMYAOIIUXCSA MMOCTAX KOHTPOJA NapaMETpPOB U MOTYT
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UCIONb30BaThes B moToke 101b pabouero tena s BBIMOJTHEHHS COOTBETCTBYIOIMX
U3MEPEHUN.

Tak kak mocT 13 KOHTPOJIS mapaMeTpoB cOOOIAETCs MO MOTOKY € MOCTOM 44
KOHTPOJISI MapaMeTPOB U NMOCTOM 43 KOHTPOJISI TapaMEeTPOB, COOTBETCTBYIOIINUE
nasieHus Ha noctax 13, 44 u 43 MOryT CylIE€CTBEHHO OTJINYAThCs TOJBKO U3-3a
BHYTPEHHUX MOTEPh JaBJICHUS Ha 000pyaoBaHUU U B Maructpaisax. Konrponnep 4
MOKET OBITb CKOH(QUTYPUPOBAH C BO3MOKHOCTbIO MOHUTOPUHTA NaTYHUKa AABJICHUS,
U3MEPUTEBHOr0 Mpeodpa3oBaTeisi UJIM aHAJOTHYHOTO 000OPYIOBAHHUSI, PA3MEIIEHHOTO
Ha nocTy 43 KOHTPOJIS apaMeTPOB, H MOXKET ObITh BBIIIOJHEH C BO3MOKHOCTBIO
yrmpaBiieHUs KianaHoM 41 Tak, 4ToObl oOecrnednBaTh MOCTYIUIEHUE TEKYUel Cpenbl U3
notoka 101d pabouero Tena B cucteMy WM U3 HEE I NOAAEPKAHHUS B OCHOBHOM
MOCTOSIHHBIM J1aBJieHus y nocta 44 koHTpossa napamerpos. Ilo cymectsy, noct 44
KOHTPOJISI NapaMeTPOB MOKET BKJIIOYaTh AATYUK JABJIEHUs, U3MEPUTEIbHBIN
npeobpa3zoBaTeNb UM APYroe aHAJOTHIHOE 000PYyNOBaHNE, MOHUTOPUHT KOTOPOTO
MOXKET, MPH HEOOXOAUMOCTH, MMPOBOJAUTH KOHTPOJUIEP 4. ANBTEPHATUBHO, TAK KakK
nocThl 43 U 44 KOHTPOJISI MapaMeTPOB COOOINAOTCS MO MOTOKY, U3MEPSAEMOE AaBJIEHUE
Ha NOCTY 43 KOHTPOJSA MapaMeTPOB MOXKET CUUTATHCSA B OCHOBHOM PaBHBIM JaBJIECHUIO
Ha nocty 44 xoHTpoasa napaMmerpoB. Knaman 41 MokeT OBITH BBIMOJIHEH C
BO3MOXXHOCTBIO BbIBEIE€HUs Te€Kyuell cpenbl U3 noToka pabouero reaa u (MIiIH)
BBEJICHUS B HEro I MOoAAepKaHus TpedyeMoro naBieHus. B HeKOTOpbIX BapuaHTax
BBINTOJIHEHHUSI MOTYT IPUCYTCTBOBATH ABA KjlallaHAa BMECTO OJHOTO kinanaHa 41 —
NepBbIN KJanaH (TO eCTh apMaTypa JIJisl OTBOJA TeKyUell Cpenbl), BBIMOJTHEHHBIH C
BO3MOXKHOCTBIO BbIBOJIa TEKyUYell Cpelbl B IPUEMHHUK 0OJiee HU3KOrO JaBJICHUS, U
BTOPOH KJjamaH (TO eCTh apMaTypa IJis BBOAA TeKy4el Cpeabl), BHITOJHEHHBIH C
BO3MOXKHOCTBIO IMPHEMa TEeKyUell cpebl OT HCTOYHUKA 00Jiee BBICOKOTO JIaBJICHHUS.

B HEKOTOpBIX BapHaHTax BBINOJHEHUS MPEACTABICHHON CUCTEMON
reHEePUPOBAHUS MOIIHOCTH MOJKHO YIPAaBJIATh TakK, 4TOOBI kianad 41 nubo
OTCYTCTBOBAJI, INOO HE UCIOJIB30BAJICS, U KOHTPOJIJIEP MOT IeHCTBOBATH TaK, YTOOBI B
OCHOBHOM IPEJOTBPAINaTh HEXeENaTeIbHbIe KOJeOaHus 3a cueT KoMmnpeccopa. B takux
BAPUAHTAaX BBINOJHEHUS] KOHTPOJUIEP 2 MO-NIPEKHEMY MOXKET YIPaBISATh
TEMIIEpaTypoOH Ha MOCTY 13 KOHTPOJIA MapaMeTpOB, IPUUEM PEryJupyroIas cxeMa
MOXET MPEACTABIATh COOOH MOTHOCTHIO 3aMKHYTBIN KOHTYD, U Takas KOHQUrypamnus

0COOEHHO MPUTOJHA AJIS [UKJIOB FeHEPUPOBAHHS MOIIHOCTH C HENPSAMBIM HarpeBOM.
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Hanpumep, B OTHOM HJIM HECKOJbKUX BapUaHTax BHINOJHEHUS Harpesareib 12 MOXeET
OBITH BBIMOJHEH TaK, YTOOBI 00ECMEeYNBATh MOJOTPEB COTHEUHBIM H3JIYYEHHEM J10
3aJJaHHOTO YPOBHsI HarpeBa UJIM BBIIIE HETO, U CUCTEMA T€HEPUPOBAHUS MOIHOCTH
MorJia ObITh, TAKUM O00pa3oM, CaMOpPEryJupyeMoH, BeipabaTbiBast BO3MOXKHBIN
MaKCHUMyM MOIIHOCTH NPU AMHAMUYECKON peaKLMy Ha U3MEHEHUs MaarIlero
COJIHEYHOI'O U3JIyUYeHUs. AHAJIOTHYHO Takas KOHQUTrypanus MOXKET UMETh MECTO, €CIIH
B Harpesaresb 12 HENpepbIBHO MU MEPUOANYECKH BBOIUTCS TEIJIO OT
JOTOJHUTENbHOTO UCTOYHHKA.

B uzobpaxkenHnoii Ha ¢ur. 1 cucreme kommnpeccop 30 mpuHUMAET BXOJHON MOTOK
pabouero Tena oT TypOuHbI 10, U ero BEIXOAHOU MOTOK paboyero Tejaa B UTOTE
noctynaet B Hacoc 20. Komnpeccop 30 MoxeT ObITb CMOHTHPOBAH Ha Bajy TypOUHBI
10, m paGouuii pekxuM KOMIIpeccopa MOKET ObITh B OCHOBHOM HEHM3MEHHBIM 32 CYET
yIpaBJieHUs] TYPOUHHBIMH BBIXJIOTIAMH.

XOoTst KOHTpOJUTIEp 2, KOTpoJiep 3 U KOHTpoJuiep 4 u300pakeHsbl u
paccMaTpPUBAIOTCS KaK OTAENIbHbIE KOHTPOJUIEPHI, NOJKHO OBITh MOHSATHO, YTO
COOTBETCTBYIOIIHUE KOHTPOJLIEPHI MOTYT MPEACTABISATH COO0H YacTh Oosbimero 0Jioka.
Hanpumep, obmuii 6J10K yrpaBiIeHUs MOXKET BKJIIOYATh rPymnmy cyOO0JIIOKOB, KOTOpbIE
MOTYT OBITh HHIMBHUAYAJIBHO COEIMHEHBI C UX ONpPEAEIEHHBIMU NTOCTAMU KOHTPOJIS
napaMeTpoOB M YIPaBIsAEeMbIMU UMHU yCTPOCTBaMH (Hanpumep, HacocoMm 20,
nepenyckHbIM kjanaHoM 31 u kinananom 41). Kpome Toro, 3tu 610KH yrpaBieHUs
MOTYT OBITH BBIITOJHEHBI IO CYI[ECTBY KaK IMOANPOrpaMMbl 00IEro yIpasisioIiero
yCTpOHcCTBa (HampuMep, KOMIbIOTEPa UM AHAJOTHYHOTO 3J€KTPOHHOI'O YCTPOMCTBA),
HUMEIOIero rpymnmny BXOJAOB U I'PYIMIY BBIXOAOB JJIsI CBSI3U C ONpeeJeHHbIMU MTOCTaMU
KOHTPOJISl MapaMeTpOB U YIPaBIAEMbIMU YCTPOHCTBAMU.

B BapmaHTax BBINOJHEHHS, B KOTOPbIE BBECH PEKYIEPATHUBHBINA TEMI000OMEHHHUK
50, perynupoBaHue TEMIEPATYPhl HA MOCTY 13 KOHTPOJIS MapamMeTPOB MOXKET OBITh
0COOEHHO BaXKHBIM. 3a CYET MOANEPIKAHUS TEMIIEPaTypbl HAa MOCTY 13 KOHTpoOJA
napaMeTpOB Ha YCTAHOBUBIIEMCS YPOBHE MM BOJHM3H HEro TEMIIEPaTYPHBIH NPOPUIIb
B PEKYNEPATUBHOM TEIUIOOOMEHHHKE 50 Tak)ke MOXET OCTaBAThCsl B OCHOBHOM
nocTOosIHHBIM. Kak MUHUMYM, Takasi cXeMa peryJupoBaHUs UMeEeT NPEeUMyIlecTBO,
00yCIIOBJIEHHOE CHU)KEHUEM UJIN YCTPAHEHHEM LHMKJINYECKOTO BO3IEHCTBUS TEIMJIOBBIX

Harpy3ok Ha TpyOONmpOBOABI, TEMJIOOOMEHHUKH U APYTO€ BHICOKOTEMIIEPATYPHOE
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o0opynoBaHHe, UCIOJb30BAHHOE B CUCTEME, YTO B CBOKO OUepPeab MOXKET NPUBECTH K
3HAYUTEIbHOMY YBEJIUYECHHIO CPOKA CJIYKOBI KOMIIOHEHTOB.

HexoTropble BapuaHTBI BBIOJTHEHHS] HACTOAIETO U300pETeHUs MPEACTABIEHBI HAa
¢ur. 2, Ha KOTOpOH M300pakeHa cCUcTeMa reHepUPOBAHMS MOIIHOCTH B OCHOBHOM
UICHTUYHAsl CUCTEeMe IreHepupoBaHus MoiHoctH ¢ ¢ur. 1. B cucreme ¢ ¢ur. 2
0003HaueH JOMOJHUTENbHBIH KOHTpOJUIiep 1 (KOTOPbIH MOXKHO Ha3BaTh KOHTPOJIEPOM
MOIIHOCTH ), BBIMTOJHEHHBII ¢ BO3MOKHOCTbIO MOHHUTOPHUHIa H3MEHEHUS MapaMeTPOB U
MOCBIJIKM HEKOTOPBIX YIPABISIOMUX KOMaHA.

B HEeKOTOpPBIX BapHUaHTaX BBHIMOJHEHUs KOHTposuiep 1 ckoHpurypupoBas ¢
BO3MOXXHOCTBIO U3MEPEHHUs U (MJIM) pUeMa pe3yJIbTaTOB U3MEPEHUN, OTHOCSAIIUXCS K
BBIXOJHOW MOIIHOCTH reHeparopa 11. B HeKOTOpBIX BapuaHTax BBINOJIHEHUS
KoTpoJuep 1 MoxeTr ObITh CKOHQHUTYPUPOBAH TaK, YTOOBI YIIPABIATH BBOAOM TeEIIa
yepe3 HarpesaTenb 12 ans reHepanuu tpedyemoit MomHocTu. Takum oOpas3om, ecinu
BBIXOJIHAasl MOLIHOCTb reHepaTopa 11 Bblllle UM HUKE 3aJJaHHOIO 3HAaUY€HUs, moaaya
TemnJja yepe3 HarpesaTenb 12 MOXKeT UM YMEHbIIAThCA, NN YBEIUINBATHCS AJS
yCTaHOBJIEHHS TPeOyeMOil BBIXOJHOW MOIHOCTU. AHAJIOTHYHO, MOHUTOPHHT
BBIXOJTHON MOIIHOCTH KOHTPOJIIEPOM | MOXKeT 00ecrneduTh BO3MOXKHOCTh
ANHAMUYECKOr0 U3MEHEHHUs BBOJA TEIUIa, TaK YTOOBI BBIXOAHASI MOLTHOCTh MOTJa
OBITH B OCHOBHOM IIOCTOSIHHON. B kKauecTBe He ciy’kalnero orpaHuYeHHEM NPUMEpa,
eclii B Harpesartese 12 ucnonb3yercs: COMHEUHBIN NOAOTPEB, TO BBIXOAHASI MOLHOCTD
MOJKET MCIOJIb30BATHCS A MEPEKJIIOUEHHS, IPU KOTOPOM, Hampumep, OobIIe 3epKa
MOKET OBITh 3a1€HICTBOBAHO B COJIHEYHOM KOJUIEKTOPE C LEJIbI0 YBEJIHUYEHUS BBIXOAA
TeIia, €CJIM BBIXOJAHASI MOIIHOCTD MaZaeT HUKE ONMPEAeIEHHOTO YPOBHs, U (MIJIH) €CliU
BBIXOJIHAsl MOLUIHOCTb HEJOCTATOYHA Ui peaJu3alliy 3alaHHOTO alropuTMa Harpesa,
10 KOTOPOMY, HallpuMep, BbIXOAHAsI MOIIHOCTh MOXKET aBTOMaTHYE€CKHU
yYBEJIMYUBATHCS BO BPEMs CYTOK, KOT/Ia, KaK OKUAaeTcs, pacteT norpedienue. B
Ka4yecTBe ellle OAHOI0 He CIy»Kalllero OrpaHu4YeHrueM NpuMepa MOKHO NPUBECTU
rpyniny UCTOYHHKOB TEIJIa, B KOTOPOH CHauaja MOXKET MCIOJb30BaThCs MEPBBIi
HUCTOYHHUK TEINJa, a BTOPOH UCTOUHUK TelJa aBTOMaTHUYECKHU MOAKIJII0YAETCs B Cayydae,
€CJIM BBIXOJIHAsi MOLIHOCTh renepartopa 11 Henocratouna. Hanpumep, COnHEYHBIN
MOOTPEB MOKET KOMOMHHUPOBATHCS € MOJOTPEBOM 32 CUET F'OPEHUsI, U3 KOTOPBIX OAUH
SIBJIAETCS MEPBUYHBIM HCTOYHUKOM TeIJa, U APYyroil — BCIIOMOraTelbHbIM HCTOYHUKOM

TCIJja, JOIMOJJHAKIIUM HepBI/I‘leIfI HCTOYHHK.
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ITo mepe Toro kak OOJbIIE UK MEHbIIE TEIJIa BBOJUTCS B CHCTEMY, OyneT
U3MEHSThCS TEMIEpaTypa Ha BXoJae TYpPOHUHBI U, TOCJE paclIupeHus B TypOuHe, OyneT
U3MEHATBHCS TeMIlepaTypa Ha nocTy 13 konTpossa napameTrpos. Ilo cymecTBy ogHa unu
HECKOJIBKO YIPABJISIOMUX PYHKIUN, OMMCAHHBIX BbILIE B CBS3U € pur. 1, aHaToru4HO
MOJKET BBIMOJIHATHCSA B cucteme ¢ dur. 2.

BapuaHT BBINOJHEHUS HACTOSIIEr0 H300pEeTEHUS MPEACTaBJIeH Takxke Ha Qur. 3,
Ha KOTOPOil n300pakeHa cucTeMa peryJupoBaHUs, KOTOPasi MOJKET HUCIOJIb30BAThCS, B
YaCTHOCTH, JUJISI ITOJIy3aMKHYTOr'O SHEpPreTuyeckoro nukiaa. JlanHas cucrema
peryJupoBaHusl OCOOCHHO MPHUTOHA JAJISI CHCTEM U CIOCOOOB, B KOTOPBIX LIUKJI
npeacTaBisieT COOOM LMK HEMOCPEACTBEHHOTO TOPEHHS TOILINBA B aTMochepe
KHCJIOPOJa, B KOTOPOM CXKUTaeTcs yriiepoaHOoe TONNIUBO ¢ kuciaopoaom. Kaxk
MIOKa3aHO, B CUCTEMY BBEAECHBI 10 MEHbIIEH Mepe 1Ba KOMIOHEHTA — KJlanaH 14 u
kyamnaH 71, cmocoOHBIX B COBOKYITHOCTH O00€CTIEYNUTh 3K30TEPMUUYECKYIO PEAKIUIO.
OTH KOMIOHEHTHI U300pakeHbl MOACOCAUHEHHBIMH HEIOCPEACTBEHHO K TypOune 10,
OZIHAKO B OJJHOM HJIM HECKOJIbBKHUX BapUaHTaX BBIIIOJHEHHUS OHU MOTYT
MOJCOEANHSITLCSA K PEAKTOPY, HalpUMEp, K Kamepe cropanus. B HekoTopbIxX
BapHaHTax BBIMOJHeHUs! TypOuHa 10 mpencrasisieT co00il MHOTOCTYTIEHYAThIN
KOMIIOHEHT, BKJIIOYAOUINN KaMepy NPOBEIEHUs peakllUl UM KaMepy CropaHus,
YCTaHOBJIEHHBIH Bbille TYpOuHBI 0 noToky. Ha ¢ur. 3 yacte snemenra 10,
HaXOJAIIAsICS NMOJ NYHKTHPHOM JIMHUEH, MOXKET ObITh KaMepoil CropaHusi, U 4acTb
snemeHTa 10, HaxoxsAMmasACs HAJ NYHKTUPHOW nuHUel, — TypOuHoi. Kak He ciykamuii
OTpaHUYEHHEM Mpumep kjanad 14 MoxeT ObITh BBIIIOJHEH C BO3MOXKHOCTHIO
JO3UPOBAaHUS TOIUIMBA, HAIIPUMEpP, IPUPOAHOrO ra3a UJM APyroro OpraHu4eckoro
TOIUIMBA, W KJIanaH 71 MOKeT ObITh BBIMOJHEH C BO3MOXHOCTBIO 1O3UPOBAHUS
OKHCJIUTENS, TAKOTO KaK BO3YX UJIM B OCHOBHOM YMCTBIH KUCIOPOA (Hampumep,
KHCJIOPOJ C YUCTOTOHN mo MeHbinel Mepe 95%, o menbuieil mepe 98%, o meHbLIei
Mepe 99% unu no meHblneld mepe 99,5%).

B cucreme, mpomutrocTpupoBaHHOH Ha Qur. 3, koHTposuiep | MoxeT ObITh
CKOH(UTYPUPOBAH C BO3MOKHOCTbIO MOHHUTOPHUHTA BBIXOJHOW MOITHOCTH re€HEpaTopa
11. Ha ocHOBe U3MepeHHO! BBIXOAHOW MOILIHOCTH KOHTpoJuiep 1 perynaupyert padorty
ki1anaHa 14, obecreunBasi BO3MOKHOCTh MOAa4YH OOJIBIIErO MJIA MEHBIIETO
KOJINYEeCTBa TOMJIMUBA B CUCTEMY IeHepupoBaHus MowHocTU. Ilo Mmepe nocrynnenus

OOJIBIIEr0 HUJIM MEHBIIEr0 KOJUYECTBA TOIJIMBA B CUCTEMY IF'CHCPUPOBAHUA MOIMHOCTHU
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KOHTpoJiep 7 (KOTOPBIM MOXHO Ha3BaTh KOHTPOJJIEPOM OTHOIIEHUS
TOIJIMBO/OKUCIUTENb) CPABHUBAET PACXOA TOIJINBA HAa MOCTY 15 KOHTpOJIs
1apamMeTpoB C PACXOAOM OKHCIHUTENS Ha MOCTY 72 KOHTPOJISI MapaMeTPOB U MOAAET
KOMaHIy Ha kjanaH 71 okucnurens, obecrneunBas Oojbliee UM MEHbIIEe
NOCTYIJIEHUE YepPe3 HerO0 OKUCIUTENA AN MOAAEPIKAHUS 3aJaHHOT0 OTHOUIEHUS
TOIUIMBA K OKUCJIHUTEIIO.

[TpoaykTel peakiuu (Hanmpumep, TOPEHUst) NPOXoasT yepe3 TypOouny 10 (wiu
TYpOUHHYIO CEKLIMIO KOMIO3HUIIUU PeakTop/TypOrHa) U BBIXOAST B BUAE MOTOKA
TypOMHHBIX BBIXJIONOB. B kauecTBe mpumepa, ecinu B kianaHe 14 u knamane 71
IO3UPYIOTCS IPUPOAHBIN ra3 U KUCJIOPOJ, TO OCHOBHBIMU MPOJYKTAMHU B IIOTOKE
TypOuHHBIX BbxJonos 0yayt HyO u CO;. IToTok TypOMHHBIX BBIXJIOMOB MOXET
NPOXOIUTH Yepe3 PEeKyNepaTHUBHBIA TermIo0OMeHHUK S50 (XOTs TaKOW KOMIIOHEHT
SIBJISIETCS] ONMIIMOHHBIM) M 3aTE€M NPOXOJIUTh Yepe3 MePBbId HATPEeBATEIb/XOIOAUIBHUK
16. 3aTeM mOTOK TYpOMHHBIX BBIXJONOB 00padaTriBaeTCsl B BOASIHOM cenaparope 60,
13 KOTOPOTO BOJA MOXKET OTBOAUTHCS uepe3 kianaH 61. IIoTOk B OCHOBHOM YHCTOTO
CO; Bexogut cBepxy cemnaparopa 60 u mponyckaercs yepe3 kommnpeccop 30 (mpu
3TOM HYacTb €ro oTBOAUTCS yepe3 kiamaH 41). Cxarsiii penupkynsanuonsasiii CO;
MOTOK, BBIXOASIIMN U3 KoMIpeccopa 30, nponyckaeTcsl yepes3 BTOpOM
HarpeBaTesib/XonoaunbHuK 18 u 3aTem yepes Hacoc 20 anst obecneveHus
perupkyasiuuoHHOro CO; MOTOKa BBICOKOIO 1aBJIEHUS, KOTOPBIH MOXET ObITh
HarnpasJjeH o0paTHO B TypOuHy 10 (ONIIMOHHO MPOXOJs Uuepe3 peKynepaTUBHBIHI
TermooOMeHHHUK 50 U HarpeBasiCb TEIJIOM, OTOOPAaHHBIM OT NMOTOKA TYPOUHHBIX
BbIXJIONOB). [ToTok B ocHOBHOM uncToro CO, moxkeT conepxkate CO, B KOHLIEHTPALUH
(MaccoBoii) mo MeHbInel mepe 95%, mo meHbliel Mepe 97%, o MeHblIel Mepe 98%,
no MeHbiiel mepe 99% unu no MeHbiueit mepe 99,5%.

Kak nmoka3aHo Ha ¢ur. 3, cuctemMa peryJIupoBaHUs, UCIOJIb3yeMasi COBMECTHO C
UJUTFOCTPATUBHON CUCTEMON I'€HEepPUPOBAHUSI MOUIHOCTH, BKJIKOYAET KOHTPOJIEp 2,
KOHTpPOJUIEP 3 U KOHTPOJJIEep 4, KOTOPbIe MOTYT A€HCTBOBATH B OCHOBHOM aHAJIOTUYHO
ONMCAaHHOMY BBIIIE B CBSI3U C CUCTEMaMH, NMPEACTaBIeHHbIMH Ha ur. 1 u ¢ur. 2.
Kpowme Toro, ncnonp3yercss KOHTpoJIep 6 (KOTOPBIH MOXKHO Ha3BaTh KOHTPOJJIEPOM
BOJIHOTO Cemaparopa), CIyKaluluil AJiT MOHUTOPUHTA YPOBHS BOJBI B cenapartope 60,

BO3MOHO BKJIHOYAaKOMEM OAUH UJIU HECKOJIBKO JATUYUKOB, MPUTOAHBIX AJisI BbIAAYU
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curHaja o0 ypoBHE BOJABI, KOTOPBIH MOXKET CUYUTHIBATHCS KOHTposuiepoM 6. Ha ocHoBe
MOJIYYEHHOI'0 CUTHaJIa 00 ypOBHE BOJbI KOHTPOJIEp 6 MOXKET HAIPaBJATh Ha KJallaH
61 xOMaHAy Ha OTKPBITUE C JOJKHBIMU UHTEPBAaJaMH U HA JOJKHOE BpeMs IS
NoAAep KaHUs 3alaHHOTO YPOBHS BOABI B cenaparope 60. XoTs npouecc u3MepeHus
OTHECEH K YPOBHIO BOJIbI, JOJIKHO OBITh MOHSATHO, YTO AJIs 0O0ecredeHusl CUrHaia B
KOHTpOJIIep 6 MOTYT MCIOJIb30BATHCA 00bEM, MacCCa UK JPyTrUe MapaMeTpHhl.

JIOTIOJTHUTEJIbHBIN BAPUAHT BBITIOJHEHHUS HACTOSIIIEr0 U300pEeTEeHUsI NPECTaBIIeH
Ha ¢ur. 4, uzobpaxaroieil CHCTEMY PeTyJHPOBaHHS, IPUMEHSIEMYIO, B YaCTHOCTH, B
MOJYy3aMKHYTOM 3HEPreTU4eCcKoM LIHKJE, B KOTOPOM UCIOIb3yeTCsl HCTOUHUK
KOHAMLIMOHUPOBAHHOTrO Bo3Ayxa. JlaHHas cucTema peryJupoBaHUs, B YaCTHOCTH,
NPUTOAHA JJIsI CUCTEM M CIIOCOOOB, B KOTOPBIX LIMKJI MPENCTABIsIET COOON TUKI C
HEMOCPEICTBEHHBIM TOPEHHEM TOILIHBA B aTMOCc(epe KUCIopoaa, B KOTOPOM
CXKUraeTcs yriepoJHoe TOMIuBO ¢ kuciopoaoM. Kontponnep 1 onsaTh ke BbINOJHSET
MOHUTOPHUHT BBIXOAHOW MOIIHOCTHU reHepatopa 11 u no3upyer nogady TONJIUBA YEpPeE3
kjanaH 14, COOTBETCTBEHHO.

Kak moka3aHo Ha Qur. 4, TOIUVIMBO U OKUCJIHUTENb IOCTYNAT B CEKLUIO TOPEHHUS
CIBOEHHON KaMepbl cropaHus/TypOuHsl 10, U MOTOK TYPOUHHBIX BBIXJIONOB BBIXOJUT
u3 TypOuHHON cekiuu. IToTOKk TypOMHHBIX BBIXJIONOB MOXET MPOXOAUTH Yepes
peKyrnepaTUuBHbBIN TemI00OMeHHHUK 50 (XOTsI TaKOW KOMIIOHEHT SIBJISIETCSI ONMIIUOHHBIM)
U 3aT€M MPOXOAUTH Yepe3 MePBbIil HarpeBaTe b/ XOJIOAUIbHUK 16. 3aTeM mOTOK
TypOMHHBIX BBIXJONOB 00padaTkiBaeTcs B BOASHOM cenaparope 60, U3 KOTOpOro Boja
MO3KeT OTBOAUTHCS yepe3 knamnad 61. [Torok B ocHoBHOM unctoro CO;, BbIXOOUT
cBepxy cemaparopa 60 u mpomyckaercs 4yepe3 kommnpeccop 30 (mpu 3TOM 4acThb ero
orBoauTcs yepe3 knanaH 41). Cxateiil peunpkyasainuoHubiii CO, MOTOK, BBIXOASIIUN
u3 komrmpeccopa 30, mpomyckaeTcs 4epe3 BTOPOM HarpeBaTeNb/XOJNIONUIbHUK 18 1
3aTteM depe3 Hacoc 20 mis obecneyenus peuupkyasuuoHHoro CO;) moToka BEICOKOTO
TaBJIEHUsS, KOTOPBIH MOXKET OBITh HaNpaBJieH OOPaTHO B CABOCHHBIE KaMepy
cropanus/Typouny 10 (OnNuHOHHO MPOXOAs Yepe3 PEeKyIepaTHBHBIA TEMI00OMEHHUK
50 1 HarpeBasich TEIJIOM, OTOOPAHHBIM OT IMOTOKA TYPOMHHBIX BBIXJIOIOB).

B naHHOI KOHpUTrypauuu OKHCIUTENb IOCTynaeT yepe3 kinanan 111 u npoxogur

yepe3 cmecutenb 114, B koropoMm MoxkeT ObIiTh cMemiaH ¢ CO;. IToTok okucaurens

(onumoHanbHO, pazbasieHHbli moTokoM CO,) mpoxoauT vepes
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HarpeBaTeNb/XOJOUIBHUK 22, C)KUMaeTcsi B KoMmmpeccope 90, mpoxoauT uepes
HarpeBaTeNb/X0JOUIbHUK 24 U B KOHIIE KOHLOB nojaetcsa B Hacoc 80. KonTpomnep 8
(xoTOpBIif MOKET OBITH Ha3BaH KOHTPOJIJIEPOM HACOCA OKUCIUTENS) ONpenessier
COOTHOUIEHHUE MEXJy MAaCCOBBIM PACXOAOM TOIUINBA (ONpeaeNsieMbIM Ha OCTY 26
KOHTPOJISI HapaMeTPOB) U MAaCCOBBIM PACXOAOM OKUCIUTEN (ONpeaensieMbIM Ha OCTY
82 koHTpOJs mapameTpoB). Ha OCHOBE BBIMHMCIEHHOTO OTHOIIEGHHSI KOHTPOJUIEp 8
MOJKET YIPaBJsTh HACOCOM C EPEMEHHON CKOPOCTHIO, U3MEHSSI €0 MOUIHOCTb U
obecneunBasi BO3MOXKHOCTD MOJaYU OKUCIUTENS C JOJKHBIM MacCCOBBIM PacXOJ0M IJIs
noaaepkKaHust TpeOyeMOro OTHOIIEHHSI OKUCIUTENS K TOIJIMBY NIPU 3aJaHHOM
nasyieHuu. TakuM oOpa3oM, KOITUYECTBO OKHCIUTEISI, BBOAUMOTO B CHCTEMY
F€HEPUPOBAHUS MOIIHOCTH, MOCTOSIHHO COOTBETCTBYET PEANIbHOMY Pacxoay U
peanbHOMY JAaBICHUIO MPU MOJaue B CABOEHHBIE Kamepy cropanus/Typouny 10. Ecnn,
HampuMep, JaBJIeHUEe Ha MOCTY 82 KOHTPOJIS MapaMeTpOB BO3POCIO Obl H3-3a
o0paTHOTO aBIEHHUS KaMePhl CTOPAHUsA/TypOUHBI, TO KOMIIPECCOP CKOHPHUTYPUPOBAH
TakK, 4TOOBI MOJATh KOMAHAY Ha paboTy Hacoca ¢ APYroi CKOPOCTHIO,
COOTBETCTBYIOIIEH 00eCTIEUeHHIO TOJKHOIO AABJIEHNSI U MAaCCOBOTO pacxona
okucautensa. Ha ocHOBe moOka3aHUN AABJIECHHUS, CHATBIX HA MOCTY 93 KOHTPOJA
napaMeTpoB, KOHTpoJep 9 (KOTOpbI MOKHO Ha3BaTh KOTPOJIEPOM AABJIEHUS
OKMCJIUTENISI) MOXKET YIIPABIATh NMEPENYCKHBIM KjanaHoM 91, yMeHbIIast uiu
yBEJUYNBas AaBJIE€HUE HA MOCTY 93 KOHTPOJISI MapaMeTPOB 3a CUET Mepenycka
OoJbLIEro MIIM MEHbIIEro KOJUYeCTBa TeKyuel cpeabl (N peUKINPOBAHUS) B
TOYKY, HAXOASLIYIOCS BBIIIE MO MOTOKY OT kKommpeccopa 90 (MpakTHYECKH MEXIy
cmecuteneM |14 u HarpeBaTeeM/XOJOAUIBHIUKOM 22). AHAJIOTHYHO MOXKET
MPOBOAUTHCS MOHUTOPUHT AaBJeHUs HA MOCTy 102 KOHTpOJIst mapamMeTpoB (rae
JaBJICHUE COOTBETCTBYET AABJICHUIO BcacbiBaHUs Kommpeccopa 90). Ha ocHoBe 3TOrO
napjenus: korposuiep 100 (KOTOPBIA MOKHO Ha3BaTh KOHTPOJLIEPOM JTaBJICHUS
OKHCJIUTENSI) MOKET YIPaBIsATh KinanaHoMm 103, He OTBOAS HUYEro WU OTBOJS YacCTh
TeKy4el cpebl BhIlIe MO MOTOKY OT kommnpeccopa 30 B cmecutenb 114, Tak 4To0BI
MNOJJEPKUBATh B OCHOBHOM MOCTOSIHHBIM J1aBJIeHHE Ha NOCTy 102 KOHTpoOA

napameTpoB. [ToTok B ocHoBHOM unctoro CO;, oTBeneHHbIN uepe3 knanaH 103,

MOXKET UCIOJIb30BATHCS sl pa30aBieHUs OKUCIUTENA, U KoOHTposuiep 100 aHATOTHYHO
MOXET OBITh CKOH(QUTYPUPOBAH TAK, YTOOBI YBEIMYNUBATh MJIM YMEHbBIIATh MIOTOK

yepe3 kyanaH 103, obecrieunBast Tpedyemoe paszbdasienue. Maccossiit pacxon B CO;
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noToke, obecrnednBaemMblil uepe3 kinanaH 103, MoxkeT usmepsATbest Ha nmocty 113
KOHTPOJISI MapaMeTPOB, M MACCOBBIN pPacxoj OKUCIHUTENsA, o0ecreunBaeMblil uepes
knanad 111, moxer usmepsatecs Ha nocty 112 kontpons napamerpos. Kontponnep
110 (kOTOpBIit MOKHO Ha3BaTh KOHTPOJJIEPOM pa30aBIeHUsI) MOKET ObITh
CKOH(QUTYPUPOBAH TaK, YTOOBI BBIUHCIATH OTHOIICHUE TOTOKOB HA KOHTPOJIbHBIX
noctax 112 u 113 u ynpasasate kiaananom 111, obecnednBas noctymniaeHue OOJbIIETO
WU MEHBIIEro KOJMYECTBA OKUCIHUTENS B CUCTEMY, TaK 4TOOBI rapaHTUPOBATH
noAjepkaHue JOJKHOTO OTHOLICHUS.

B onHOM uNM HECKONBKUX BapUaHTaX BBHIMOJHEHUs CUCTEMa PEeryJInpOBaHUs
COTJIACHO HACTOSIIEMY U300pPETEHUIO MOJKET OBITh BBIMOJHEHA, B YaCTHOCTH, C
BO3MOHOCTBIO 00€CTIEYeHHS PEeryJIUPOBAHUS MACChI B INMPOKOM JTHAMa30HE
naBJeHUN. PeryaupoBaHue MacChl MPH HU3KOM AaBJIEHUH (HapuUMep, Mpu
OKpYKarIeM AaBieHuH npudbausurensHo g0 10 6ap, npubnusurensHo 10 8 Gap unu
npuOIU3UTENBbHO 10 5 6ap) MOXKET NOCTHTaThCS aHAJOTHYHO MPUBEAEHHOMY BBILIE
ONMHUCaHUIO KOHTpoJepa 4. B wacTHoCTH, KOHTpOJIEp 4 MOXKET OBITh
CKOH(UTYPUPOBAH TaK, YTOOBI OTKPBIBATh UJIU 3aKPBIBATh KjanaH 41 mis BeImycka
N30BITOYHON MacChl U3 CUCTEMbI F'€HEpUpOBaHUs MOIMHOCTU. Hanpumep, B cucreme, B
KOTOpO#l B kKauecTBe pabouero Tejia HCHONb3yeTcs peuupkyasiunoHubii CO, mOTOK,
MosxeT GpopmupoBaTbest n30bITouHBIH COy. s moaaepkaHus B CHCTEME
npaBUIBHOrO OajaHca Macchl BCS MJIM 4aCTh 3TOH Macchl chopmuposasuierocs CO;
MOXKeT ObITh BbIBeIeHa uepe3 kyanaH 41. KonnyecTBo Macchl, BRIBOIUMOM yepe3
kyanaH 41 ¢ Hexplo peryJupoBaHUS MAacChl, MOJKET OBbITh MOJCUYUTAHO HA OCHOBE
U3BECTHOH CTEXUOMETPHUH PEaKLHH TOPEHUs, U KOTpoJuiep 4 MOXKET ObITh
CKOH(UTYPUPOBAH TaK, UTOOBI PEryJIMPOBATH MACCOBBIA MOTOK Uepe3 KianaH 41,
COOTBETCTBEHHO. [Ipy HEOOXOOUMOCTH MOTYT HCIIOJb30BATHCS OJUH UJIU HECKOJBKO
DATYUKOB JUISI U3MEPEHUs U (UJIN) MOJCUeTa MacChl TEKy4Yel cpeabl HUXKE 1O TTOTOKY
KaMepbl CropaHus U (MJIM) U3MEPEHUs U (UJIN) MOJCUeTa OTHOIIECHUSI MacChl TEKy4Yel
Cpeabl B MOTOKE OT KaMepbl CropaHus a0 kjamnaHa 41 kK TOM ke BEJIMYUHE HUXKE MO
NOTOKY OT Kommpeccopa 30 u (unm) Hacoca 20.

B BapuaHTe BBIOJHEHUS, IPEACTABIEHHOM Ha QUr. 5, KOHTPOJIEPHI 3 1 4,
ONHMCAaHHbIE BBIIIE, OTCYTCTBYIOT, U 00€CIedYeHbl JOMOIHUTEIbHBIE KOHTPOJUIEPHI IS
BBICBOOOKI€HHUSI N30BITOYHONW MacChl U3 CUCTEMbI T€HEPUPOBAHUS MOIHOCTHU B

OCHOBHOM IIPU TOM K€ JTaBJICHUH, YTO BIXOAHOE AaBjieHne kommnpeccopa 30 (koTopoe
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NPaKTUYECKU UAEHTHYHO JaBICHUIO BcachiBaHUsA Hacoca 20). Kak onmcaHo BhIle,
CKOpPOCTh Hacoca 20 peryaupyercss KOHTPOJUIEPOM 2 B 3aBUCUMOCTH OT BBIXOJHOM
temnepatypsl Typounsl 10. OqHako, B HIIIOCTPATUBHOM BapUaHTe, IPUBEIEHHOM Ha
dur. 5, perynupyercs naBieHHe BcacbiBaHUs komnpeccopa 30. B wactHocTH, mocT 54
KOHTPOJISl MapaMeTpOB MOXKET BKJIOYATh AATUYUK AABJIEHUA, U KOHTposuiep 35
(KOTOpBIH MOXKHO Ha3BaTh KOHTPOJUIEPOM JABJICHHS BCACBIBAHMS KOMIIpECCcOpa)
MOKET OBITb CKOH(QUTYpPUPOBAH TAKUM 00Pa3oM, YTOOBI OTKPBIBATh M 3aKPbIBATH
kjanaH 31 B 3aBUCUMOCTH OT JaBJI€HUSI BCachlBaHUs kKommpeccopa 30, u3MEepeHHOTO
Ha nocTy 54 koHTpossA napaMmeTpoB. [Ipu naneHun napjaeHus Ha NOCTY 54 KOHTPOJA
napaMeTpOB KOHTPOJUIEP MOXKET OBbITh CKOHQUTYPUPOBAH TaK, YTOOBI OTKPBIBATH
kyamaH 31, obecneunBas mepenyck TeKy4e cpeabl B TOUKY, HAXOIAIIYIOCS BBILIE 11O
NOTOKY MOCTa 54 KOHTPOJISI MapamMeTpoB (B JaHHOM BapHUaHTE BBHIMIOJHEHHUS MEPENyCK,
HaIpaBJIEHHBIA K MTOCTY 44 KOHTPOJIA NapaMeTPOB), M BO3pacTaHUE JaBICHUS HA
nocty 54 xoHTpoJis napameTpoB. [Ipu Bo3pacTaHuu AaBieHUs HA MOCTY 54 KOHTPOJIsS
napaMeTpoB KOHTPOJUIEp 35 MOXkeT ObITh CKOH(UTYPUPOBAH TaK, YTOOBI 3aKPBIBATH
kianad 31, yMeHbIIass KOJIMYECTBO TEKy4el cpenbl, cOpachiBaeMoil 0OpaTHO, U
CHMJKasl 1aBJI€HUE HA MOCTY 54 KOHTPOJIA MapamMeTpoB.

Kpome perynupoBaHusi CKOpOCTH Hacoca 20 MOXKET Tak>Ke peryJupoBaThbCs €ro
JlaBJICHHE BCACbIBaHUs. B 4aCTHOCTH, NaBJ€HUE, PETUCTPUPYEMOE HA MOCTY 23
KOHTPOJIS TapaMeTPOB, MOXKET UCIOJIb30BATHCSA KOHTPOJIEpOM 75 (KOTOPBIH MOXKHO
Ha3BaTh KOHTPOJIJIEPOM CKOPOCTH HACOCA), KOTOPBIH MOXKET ObITh CKOH(UTYPHPOBAH
TaK, 4TOOBI OTKPBIBATH U 3aKpbIBaTh kianaH 88. COOTBETCTBEHHO, aBJIEHHE HA BCACE
Hacoca 20 perynupyercs myTeM yaaleHus n30bITOYHOM TeKyUueil cpenbl U3 CHCTEMBI
reHepUPOBAHUS MOLIHOCTHU Yepe3 KianaH 88, uTo B CBOIO ouepenb oOecrneynBaeT
noaaepkaHue TpeOyeMoro naBJjeHUs B CUCTEME.

B nmpencraBneHHoM Ha ¢uUr. 6 BapuaHTE BBIIMOJIHEHHS CHCTEMA PEryJIUPOBAHUS
MOIITHOCTH BBIMOJTHEHA aHAJIOTUYHO CTPYKTYpe ¢ Gur. 5, Ho 6e3 UCIoNb30BaHUS
kianaHa 88. B JaHHOM MJMIOCTPATUBHOM BapUaHTE BBINOJHEHUs kommnpeccop 30
NeHCTBYET C peryJIMpOBaHHEM J1aBICHHS BCACBIBAHMS, KaK ONMUCAHO B CBS3M € Qur. 5,
1 Hacoc 20 Takke NEUCTBYET C PEeryJUPOBaHUEM N1aBJIEHUs BCachbiBaHUs. B yacTHOCTH,
NaBJIEHHUE, CYUTBIBAEMOE HA NMOCTY 23 KOHTPOJISI MapaMeTPOB, MOXKET UCIOJIb30BaThCS
KOHTPOJIJIEPOM 75, KOTOPBIH MOXKET OBITh CKOHQUTYPUPOBAH TaK, YTOOBI

KOPPEKTHUPOBAaTh CKOPOCTb Hacoca 20, coxpaHss peryJupyeMble, onpeneisiemMble
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XapaKTePUCTUKAMU LIUKJIA TOPEHUS TapaMeTPhl BCACBIBAHUS U NTapaMEeTPhl HA BBIXOE
IJis 3aJaHHOro nasieHus. Kpome Toro, remneparypa, onpeaeneHnas Ha nocty 13
KOHTPOJISI MapaMeTPOB, MOXKET ONATh K€ UCIOJIb30BATbCSI KOHTPOJIEPOM 2, ONHAKO
KOHTpOJIep 2 MOXKeT ObITh CKOHQUI'YPHUPOBAH TaK, YTOOBI YIIPABJISTh MOTOKOM Uepes3
knamaH 115, perynupys temneparypy TYpOMHHBIX BBIXJOMOB. 3a c4eT o0ecreueHus
OonpLIEro KOJTNYECTBA TEKy4YeH Cpebl, BHIBOAUMOIO U3 CHCTEMbI T€HEPHPOBAHUS
MOIIHOCTH Yepe3 kjamaH 115 (unu yneprkanus OOJIbIIeTO KOJIHMYECTBA TEKyUYel Cpeabl
B CHCTE€ME F'eHePUPOBAHMS MOIIHOCTH ), MOKHO PEryJIupOBaTh BXOJHOE JaBJICHUE HA
TypObune 10, a Tak)Ke aHAJOTHYHO PETyJHPOBATH BBIXOAHYIO TEMIIEPATYPy TypPOUHBI
10.

B onHOM niiu HECKOJNIBKUX BAPUAHTAX BBINOJHEHUS 3HEPreTUYeCKasi CUCTEMA,
npencTaBjieHHas Ha GUr. 7, MOXKET BKJIOYaTh TypOuHy 10, COETUHEHHYIO C
snexTporeneparopoM 11. IIoTok Tonnusa n03upyeTcss NPU NPOXOXKACHUU Yepe3
kjianaH 14, KUCIOpOA AO3UPYETCs KIanaHoM 71, U TONJIUBO CXKUrAeTCsl C KUCIOPOAOM
B kamepe 10a cropanus. TONJIMBO U KUCJIOPOJI CMEUINBAIOTCS C HATPETHIM
peunpkyasiuuoHHbIM CO, notokom 120 BBICOKOTO AaBJI€HUS, BBIXOASILIUM U3
TeriooOMeHHHKa-3koHoMal3epa 50. [IponykThl ropeHus noctynamoT B Typouny 10b.
IToTok TypOMHHBIX BBIXJIOIIOB OXJIAXKAAETCS B TEIJIOOOMEHHUKE-3KOHOMal3epe 50
peunpkyasiuuoHHBIM CO, noTokom 119 BBICOKOro AaBJI€HUS U JONOJHUTEIbHO
OXJIQXAAETCs 10 TEeMIIepaTypbl, OJU3KOH K OKpYyKaroliel, B IePBOM
HarpesaTese/xononmibHuKe 16. B HEKOTOPBIX BapuaHTax BBHINOJHEHUs MEPBbIH
HarpeBaTeNb/XOJOUIBHUK 16 MOXKET MPEeACTaBIsATh COOOH TemI1000MEeHHHK
HENPsMOTO AEUCTBUSA, B KOTOPOM MCMOJB3YyETCs, HAIPUMeED, OXJIa)Kaaras BoJaa, UIn
OH MOXeT OBITh TEMJIOOOMEHHHKOM MPSIMOTO KOHTAKTa, B KOTOPOM KaK OXJIaKJAeTCs
NOTOK TYPOMHHBIX BBIXJIONOB, TAK U KOHAEHCHpyeTcs Boaa. [IoTok ¢ TemmepaTypoii,
ONMM3KOH K OKpPYIKAKIIEH, MOCTyMaeT B BOAHBIN cenapatop 60, U3 KOTOPOTro
CKOHJ€HCHUPOBABLIASICS KUJKasi BOJAA BBIXOAUT dyepe3 kianaH 61. DTOT MOTOK MOXKET
CoepKaTh TOIUIMBO HJIH 3arPsI3HAIOIINE MPUMeECH, 00pa3oBaBIINECs B IMPOLECCe
FOpPEHUsl U HaXOASIINECS B OKUCIEHHOM COCTOsIHMHU, Takue kak SO, u NO,. B cinyuae

XOJIOAUJIbBHUKA C IPAMBIM KOHTAKTOM Takoii 010K I[efICTByeT KaK O6”beI[I/IHeHHbIe 0JI0K

ra3oBOJSTHOIO KOHTAKTHOI'O OXJIAXKIAEHHS U CernapaTop KUAKOH (as3bl.
Peuupkynsuuonnsii CO; notok 116 noctynaer B peuupkyasuuonssii CO;

komrmpeccop 30, rae ero naBjieHUE yBeJIUUHBAETCS (HapuUMep, TPUOIU3UTEIBHO OT
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30-70 6ap no mpubnusurenpHo 80 6ap). Kommpeccop 30 obecneuen
peuupkynsuunonHon CO, marucrpanbio 45 ¢ knananom 31, cnysxkaiei ais
MIOHWKEHHUS NABJIC€HUsI U BO3BPATa YaCTHU MTOTOKA Y€Pe3 KOMIIPECCOP HAa CTOPOHY
BcachiBaHus B Touke 44. Yucteiit CO, npoaykT, coaepskaluil Becb yriepoa u
NOJY4YUBUINNCSA U3 MOTOKA TOIJIMBHOTO ra3a Mocjie OKUCIECHUs B KaMepe CrOpaHus,
BBIBOJAUTCS U3 CUCTEMBbI B BUAE MOTOKa uepe3 knanaH 41. Yucrteiit CO; nponykr
MOKET OBITh BBIBEJIEH O] JaBJIECHHUEM, JIEJKAIIEeM B AUAMA30HE OT JABJIEHUS Ha
CTOPOHE BCACBIBAHUs KOMIIpeCcOpa N0 AaBJIC€HUs Ha BbIXOJEe Hacoca. Beixogamuil us
kommpeccopa 30 peuupkynsiquoHHbi CO) MOTOK OXJIaXKIaeTCs 0 TEMIIEPATYPHI,
OMU3KO# K OKpysKaIoIIel, BO BTOPOM HarpeBatene/xononuinbHrke 18. [TnoTHOCTD
00BIYHO BO3pACTaEeT 0 3HAUYEHUs, JIEXKAIIEro B AUana3oHe npudausurensHo ot 0,7
Kr/nutp no npubnauzurenpHo 0,85 kr/nutp. MHOTOCTYEHYAaThIM HacOCOM 20 MJIOTHBIN
ceepxkpurndeckuit CO, nmepexadynBaeTcs C yBeJIUUeHUEM NaBlieHUus: 00br9HO 10 320
6ap. Peunupkynsiunonusiit CO, motok 119, Beixonsiuuii u3 Hacoca 20, mocTymnaer B
TEII000MEHHHUK-3KOHOMai3ep 50.

Yactp 119a peuupkynsunonHoro CO; nmoToka, BeIxoasmero u3 Hacoca 20,
HarpeBaeTcs B TEIMJIOOOMEHHUKE 56 MOTOKOM 53 Harpesa, KOTOPBII MOXKET MOCTYIaTh
OT 1I000ro UCTOYHHKA, HAIIPUMeEp, B BUJE TEIJIa, OTOOPaHHOTO U3 OJI0Ka pa3aeseHus
Bo3ayxa. ITorok 119a oObI4HO HarpeBaeTcst 10 TeMIEpPaTypbl NPUOIU3UTEIBHO OT
200°C no mpubausurenpHo 400°C. Harpersiii mOTOK 3aT€M HaNpaBisieTCs B
Tem1000MeHHHUK 50 B TPOMEKYTOYHOU TOUKE M TOBTOPHO CMELINBAETCS C
peunpkyasiunoHHbIM CO, nmotokom 119 Beicokoro aasnenus. CucreMa peryaupyercs
peryaupoBOYHBIMH KJalaHAMH, YIIPaBISIOIINMH TOTOKaMU Teky4el cpenpl. Cucrema
cHaO’KeHa JaTUMKAMU, H3MEPSIOIIUMH PaCcXOAbl, TaBJICHUS, TEMIIEPATYPhl U ra30BbIE
cocTaBbl. Pe3yabTaThl 3TUX U3MEPEHUN MOTYT HAIPaBIATHCS B HU(PPOBYIO CHCTEMY
peryJIupoOBaHus, YIPABJIAINYO SHEPreTHYEeCKON YCTAHOBKOM MO aJrOpUTMaM
pPEryJMpOBaHUs U 3aJI0KEHHBIM B HE€ NUCHETYEPCKUM YNPABIAKIIUM IPOrpaMMaM.
BrixoaHble CUTHATBI CUCTEMBI PETYJUPOBAHUS YIIPABIAIOT CTENEHbIO OTKPBITHUSA
PEryJMpOBOYHBIX KJIANAaHOB, a TAKXKE CKOPOCThIO Hacoca 20 U IPyruMU CUCTEMHBIMHU
byHKIUAMHU. 3a1ada 3aKIF0OYAETCA B TOM, 4YTOOBI TOCTHYb 3aJaHHON 3P EeKTUBHOCTH
paboTel mpu MO0 TpeOyeMol MOIIHOCTH Ha BBIXOJE, ONTUMAJbHBIX YCIOBUH

3aMycKa, peryJupyeMbIX CKOPOCTEH peaklluu HAa U3MEHEHUs Harpy3KU KakK Mpu
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YBEJIMYEHNUH, TaK U IIPU CHH)KEHUH, OTKJIOYEHHS U PeaKIUU Ha HEMOJIalKu B paboTe.
Xota Takas nuppoBas CUCTEMA PEryJUPOBAHUSA U YIPABISIOIHUE aJITOPUTMBbI
YIOMUHAJUCh B CBSI3H € PUr. 7, OIKHO OBITH MOHATHO, YTO 3TO ONHCAHUE MOXKET
yHnoTpeOasaThCs C TAKUM K€ YCIeXOM IS JII0OBIX APYTruX ONMHUCAHHBIX 3/1€Ch
BAPUAHTOB BBINOJIHEHUS, BKJIIOYAsi OMUCAHHBIE B CBsI3H ¢ ¢ur. 1-6 u dur. 7.

DYyHKIMOHAJIbHOE YIIPABJIECHUE JaHHOW CUCTEMON MOXET BBINOJHATBHCS 34 CUET
CBSI3U MEXIY NePEeMEeHHbIMU, U3MEPSEMbIMHU NaTUYUKAMU, U OTKJIUKOM KOHKPETHOTO
perynupyrouiero kianaHa. OQuH UM HECKOJIbKO BAPUAHTOB BBIMOJIHEHUS CHCTEMBI
peryJupoBaHus, KOTOPbIE MOTYT UCTIOJIB30BATHCS B JIOOOM U3 U3JIOKEHHBIX
BAPUAHTOB, BKJIKOYAIT CIEAYIOIIEE.

Pacxon Tonnusa yepes knanaH 14 MOXeT peryjaupoBaThbCs B 3aBUCUMOCTH OT
TpeOoBaHUM MO BEIPAOOTKE 3JIEKTPOIHEPTHH, NMPEIbIBIIEMBIX K TeHepaTopy 58.

Cxopoctp Hacoca 20 MOXKET UCIOJNb30BaThCS sl PeryJIMPOBaHUs €r0 pacxoja.
B gacTtHOCTH, 3alaHHOE 3HAYEHHUE PACXOAA MOXKET MEHATLCA AJS NOANEPKAHUS
OTpeaeIeHHON BBIXOAHON TeMIepaTypsl TYPOUHBL

Brixonnoe nasnenue CO; kommpeccopa 30 MOXKET MOANEPKUBATHCS HA
NOCTOSIHHOM 3aJJaHHOM yPOBHE NyTe€M U3MeHeHus padoueil Touku kyianaHa 31
pPeryJIMpOBaHUs PEUUPKYISALUOHHOTO IOTOKA YepPe3 KOMIIPECCOop.

OtBox CO», BEIpabOTAHHOIO B LIMKJIE T€HEPUPOBAHMS MOIIHOCTH, MOXKET
peryJiupoBaThbCs KJanaHoM 41 peryJupoBaHUs MOTOKA. 3HAYEHUs yCTaBHBIX
apamMeTpoB 3TOrO PEryaaTOpa NOTOKA MOTYT MEHATHCA AN NOAAEPIKAHUS
MOCTOSIHHBIMU BXOJHOTO naBieHus CO) koMmIpeccopa U NaBJIE€HUS HAa BBIXOJE
TypOuHBL. B HEKOTOPBIX BapHAHTAX BBIMOJHEHHS, B KOTOPBIX OTBOJ 4epe3 KJjamaH 41
POM3BOAUTCS HA BBIXOJAE KoMIpeccopa 30, cuctemMa peryJaupoBaHUs MOXKET ObITh
CKOH(UTYpPUPOBaHA TaK, YTOOBI M3MEHATH MOTOK 4pe3 kianad 41 u yepes
PEUMPKYJISLUOHHBIN KiaanaH 31.

KonuuectBo penupkynsinuoHHoro CO; BBICOKOTO aBJIEHHS, HArPEBAEMOT0
TOTIOJTHUTEJIBHBIM HCTOYHUKOM TEIIa B TEMIOOOMEHHUKE 56, MOXKET PeryJIupOBaThCS
KJIAaTaHOM 42 peryJupoBaHUs NOTOKA U KOHTpoJuiepoM 17 (KOTOpbIH MOKHO Ha3BaTh
KOHTPOJIJIEPOM Harpesa OTBOAHOIO Mmotoka). YcraBHbie Betnduabl CO;, moToka

pPeryJupyrTCcs Tak, 4TOObI MUHUMH3UPOBATh Ha ypoBHE HIke 50°C TeMmepaTypHYIO
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pazHULY Ha ropsiyeM Kpar TermiooOMeHHnka 50 mexay penupkyassquoHHaeiM CO,
noTOKOM 120 BBICOKOTO JaBJI€HUS U MOTOKOM TYPOMHHBIX BBIXJIONIOB B TOUKe 13.

COpoc KOHIEHCHPOBAHHON BOJBI BMECTE C TOILUIMBOM U OOpPa30BaBLIMMHUCS B
IIpOLEeCCe FOPEHUSI OKUCIEHHBIMU BPEAHBIMU NIPUMECSIMU MOXKET PEryJIupoBaThCs
NyTeM MOAAEPKAHUSA NOCTOSIHHBIM YPOBHS BOJABI B BOJHOM cenapatope 60 unu B
€MKOCTH aJIbTEPHATUBHOIO XOJOAUJIbHUKA NPSAMOro KOHTakTa. B nmocnennem ciyudae
n30BITOYHAS BOJIA OTBOJIUTCS, IO MEpPE TOTO KaK OCHOBHOH MOTOK OTBOJA BOJbI
POKAYHMBAETCS Yepe3 TEINIOOOMEHHHUK € XOJOAHOM BOJOH, M MOCTYMAET B BEPXHIOO
4aCTh XOJOAUJIbHUKA MPSAMOr0 KOHTAKTA MOBEPX 3arpy304HOrO CJOS.

IIpu paccMoTpeHuu Gur. S MOKHO MOHSTH, YTO PACXOIOM KHUCIOPOAA B KaMepy
CrOpaHus MOXHO yHpaBJisiTh kianaHoMm 111 perynuposanus motoka. PaGouas Touka
KOHTPOJJIEPA TOTOKA MOXKET MEHATHCA AJIA MOAAEP)KAHUSA ONPEAEIIEHHOIO OTHOLIEHUS
KHCJIOPOJa K TOTJIMBHOMY ra3y, Tak uToObl obecnedynBaTh 00bHHO 1% M30BITOK
KUCJIOPOAA OTHOCUTENIBHO CTEXUOMETPUYECKOT0 3HAYEHUs], TAPAHTUPYS MOJHOE
CropaHue TOIJIMBA IUIOC OKUCJIEHUE MOJYUUBIIUXCS U3 TOIIMBA 3arpsA3HAIOLINX
npumeceil. g ynpasrneHus anuadatnyeckoll TeMnepaTypoi iaMeHu B
00beIMHEHHBIX TYpOUHE U KaMepe CrOpaHusl MOXKET OBbITh MOJIE3HBIM pa3OaBiieHHe
KHCJIOpPOAa HEKOTOpbIM KonudecTBoM CO, nnst nonyuenus razosoit cmecu CO; niroc
O, ¢ monsiproit koHueHTpauueid Oy ot 15 no 40%, kak npasuio 25%. ITorok
KHCI0opoaa MoxeT ObITh pazbasieH CO, MOTOKOM, OTBEIEHHBIM U3 BXOIHOM
maructpanu CO, komnpeccopa 30. Orsenennsiii CO, npoxonur yepe3 knamnaH 103
peryJMpOBaHus MOTOKA U MOCTYMaeT B cMecuTenb 114, KOTOpbIH B HEKOTOPBIX
BApUAHTAX BBIMOJHEHUS] MOXKET NMPEACTABIATh COOOH cTalMOHApHBINH MuKcep. Pabouas
TOYKa KOHTpOJIepa MOTOKa AJs kjanaHa 91 MOkeT KOpPEeKTUPOBAThCSA
OUCTIETYEPCKON KOMOBIOTEPHOU MPOTrPaMMON ISl MOAAEPKAHUSA MOCTOAHHBIM
nasjenusi B Touke 102. PaGouas Touka kiamaHa 111 peryaupoBaHus BXOJHOTO MOTOKA
KHCJIOPOJa MOXET KOPPEKTUPOBATHCS AJIsl COXPAHEHUS MOCTOSTHHBIM OTHOILIEHUSI
KHCJIOpPOJAa K MOTOKY AMOKCHUA YyIJIepoaa, NOCTyNaKiiemMy B cMmecuTensb 114.
CMermaHHBIA TOTOK OKHUCIHTENS MPOXOAUT Yepe3 HarpeBaTeb/XOJOIUIbHUK 22.
OxnaxaeHHbINH MOTOK OKUCIUTENS MOCTynaeT B komnpeccop 90 okucnurens, rae OH
CXKUMaeTCst OOBIMHO 10 aBJIEHHS, JIEKAIEeTro B quana3oHe npubausurenbHo ot 90 no

npubnusurensHo 120 Oap. Pabouast Touka knamaHa 91 peryaupoBaHUs MTOTOKA MOXKET
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MEHSTBCS C LeJIbI0 U3MEHEHUs BBIXOJHOTIO JaBjeHUsl koMmnpeccopa 90 oKUCIUTEN.
Komnpeccop 90 okucnuresnass MOKeT A1eHCTBOBATh NPH (PUKCUPOBAHHBIX BXOJAHOM U
BBIXOJTHOM J1aBJ€HUAX. BBIXOOHON MOTOK ¢ koMIipeccopa 90 MOKET OXJIaKaaTbCs A0
TEeMIIepaTypbl, OJM3KOHM K OKpYIKaIOIIeH, B HarpeBareine/XonoauibHuKe 24,
IInoTHOCTE MOTOKA BO3pACTaET A0 3HAUCHUH, JeKallUX, HAIpUMep, B 1HaNa30OHe
npubauzutenbHo ot 0,6 kr/autp no npudausurensho 0, 75 kr/nutp. IInoTHBIHI
CBEPXKPUTHUYECKUN NOTOK 82 OKMCIUTENS NPOKAYaH MHOTOCTYIE€HYATHIM
LEeHTPOOEKHBIM HACOCOM C MOBBIMEHUEM NaBjieHus: 00bIuHO 10 320 Gap. BeixomHot
NOTOK BBICOKOTO JaBJeHHs U3 Hacoca 80 mocTtymnaer B TEIIIOOOMEHHHUK-3KOHOMa3ep
50, roe OH HarpeBaeTcs 4YacThIO TEIJIa, BBICBOOOKIEHHOTO U3 OXJIAXKAAK0LIEerOCs
NOTOKa TypPOMHHBIX BBIXJIONOB. Pacxoa OKHCIUTENE MOKHO PEryJIupoBaTh
KOPPEKTUPOBKOH cKOpocTH Hacoca 80 okucnutens. Y CTaHOBJIEHHAs padoyas
BEJIMYMHA PAacXo/a MOXKET U3MEHATHCS JJIs NOJAJepKaHUs 3alaHHOTO OTHOLIEHUS
KHCJIOPOJa K TOIUIMBHOMY Ta3y, 00ecneynBaroIero, kak npaBmio, 1 % u30bIToK
KHCJIOPOJa OTHOCUTEJIBHO KOJIUUECTBA, TPEOYEeMOTO I CTEXHOMETPUIECKOTO
rOpeHUs TOIUIMBHOIO ra3a, 4YTO rapaHTUPYET MOJHOE CKUTaHHe TOIIMBHOIO ras3a
IUTIOC OKHCJIEHUE JIFOOBIX MOJYYEHHBIX U3 TOIMJINBA BPEAHBIX IPUMECEH.

MHorue MoauuKauu U APYTrue BapUAHTHI BBIOJIHEHUS U300PETEHUSI MOTYT
NPUATU HA YM CIELUATUCTY B JAHHOW 00JIACTH, KOTOPOMY AAHHOE ONUCAHUE
NPENOCTaBIsAET NPEUMYIIECTBA, 3aAKIYAKIHUECS B U3JI0KEHHBIX B HEM HIEX.
IToaTOMY HOJKHO OBITH MOHSTHO, YTO U300pETEHHE HE OTPAHMYEHO KOHKPETHBIMH
NPUBEACHHBIMH YaCTHBIMH BapHAHTAMU M MOAU(PUKALHMSIMH, U B 00beM H300peTeHUs,
omnpenesseMblil IPUIOXKEHHON GOpMYyIOH M300peTeHNs, JOJIKHBI OBITh BKITFOYEHBI
Apyrue BapUaHThI BBINOJHEHUs. XOTS B TaHHOM ONUCAHUU UCIOJIb30BaHbI
crienupUIeCKrue TEPMHUHBI, OHH HCIOJb3YIOTCA UCKJIIOUYUTEIBHO B OOIENPUHATOM H

OnmucCaTre€JIbHOM CMBICJIC, 4 HC B LICJIAX BHCCCHHUA OFpaHH‘{eHHfI.
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OOPMVYIJIA U30BPETEHM A

1. Cucrema reHepupOBaHHUs MOLIHOCTH, COJAEpKallas BCTPOCHHYIO CUCTEMY
peryaupoBaHus, BBINOJIHEHHYIO ¢ BO3MOKHOCTBhI) aBTOMAaTHYECKOTO YIIPaBJIEHUS 1O
MEHbLIEN Mepe OJHUM KOMIIOHEHTOM CUCTEMbI T€HEPUPOBAHHUS MOLUIHOCTHU H
BKJIFOYAIOLIYIO 110 MEHbIIEH Mepe OANH OJIOK KOHTpOJuIepa, CKOHQUTIYpUPOBAHHBIN C
BO3MOJXKHOCTBIO NpUE€Ma BXOJHOI'O CUTHAJA, OTHOCSIIErocs K U3MepsIeMoMy
napamMeTpy CUCTEeMbl F€HEPUPOBAHUS MOLIHOCTH, U MOJa4YH BBIXOJAHOTO CUTHAJA IO
MeHblIell Mepe Ha OJJUH KOMIIOHEHT CUCTEMbI T'€HEPUPOBAHUS MOIIHOCTH,

MOAJIEXKAIUI aBTOMAaTUYE€CKOMY YIIPABJICHHUIO.

2. Cuctema o 1. 1, B KOTOpOil BCTpOE€HHAas CUCTEMa PEeryJlupoBaHUs BKIOYAeT
KOHTPOJIJIEP MOIIHOCTH, CKOHPUTYPUPOBAHHBIN ¢ BO3MOKHOCTBIO IPHEMa BXOJAHOTO
CUTHaJIa, OTHOCSIIETOCS K MOITHOCTH, BBIpadaThIBAEMOI OJHUM HMJIM HECKOJIbKUMHU

FCHECPUPYHOIIUMU MOITHOCTD KOMIIOHCHTAMHU CUCTEMbI TCHEPUPOBAHUA MOIMHOCTHU.

3. Cucrema o 1. 2, B KOTOpPOIl KOHTPOJUIEp MOIIHOCTH CKOH(UI'YPUPOBAH HA
BBIMIOJIHEHHE OAHOTO UM 000UX U3 CAEAYIOLIUX TPeOOBAHUIN:

obecnieueHue BbIIaYM BBIXOJHOIO CUTHAJIA Ha HarpeBaTeJbHbIH KOMIIOHEHT
CHUCTEMbI T€HePUPOBAHMSI MOIHOCTH ISl TOBBILIEHUS MJIM CHUIKEHUSI BBIPaOOTKH
TeIJla HarpeBaTelbHbIM KOMIIOHEHTOM;

obecreueHue MOa4YU BBIXOJHOIO CUTHAJA HA TOTUTMBHBIN KJIanaH IJis
NPOMyCKaHUs OOJIBIIEr0 WX MEHBIIETO KOJHMYECTBA TOIIMBA B CHCTEMY

F€HEPUPOBAHUS MOIIHOCTH.

4. Cuctema 1o 1. 1, B KOTOpOil BCTpOE€HHAs CUCTEMa PEeryJupoOBaHus BKIOYAeT
KOHTPOJIJIEP OTHOLICHHS TOILIHBO/OKUCIHUTEND, CKOHQUTYPUPOBAHHBIN C
BO3MOXXHOCTBIO MIPHEMa OJHOTO MJIM 00OUX M3 BXOJHOTO CHUTHAJA, OTHOCSIIETOoCs K

pacxony TOIJIMBA, U BXOOAHOI'O CUTHAJIa, OTHOCAIICTIOCA K paCXOoAy OKHUCIIUTECIIA.

5. Cucrema 1o m. 4, B KOTOPOU KOHTPOJUIEP OTHOLIEHUS] TOTJIUBO/OKUCIUTEND

CKOH(UTYPUPOBAH HA BBIMIOJHEHNE OJHOIO UJIN O0OUX U3 CHEAYIOMINX TPEOOBAHUM



10

15

20

25

30

- 46 -

obecrneyeHne MOAAaUYH BBIXOJHOTO CUTHAJIA HA TOIUIMBHBIN KJIamlaH AJIsl
MPONYyCKaHUs OONBIIEro WJIM MEHbIIEr0 KOJIMYECTBA TOILINBA B CUCTEMY
F€HEpUPOBAHUS MOILIHOCTH,

obecrieuyeHue MOJa4YH BBIXOAHOTO CUTHAJA HA KJIATlaH OKUCIUTENS IS
NPOMyCKaHUs OOJNBIIEr0 U MEHbIIETO KOJTHMYECTBA OKUCIUTENSI B CUCTEMY

reHEepUPOBAHUS MOIIHOCTH.

6. Cuctema o n. 1, B KOTOPOil BCTpOEHHAsI CUCTEMa PEryJupOBaHUs BKIOYAET
KOHTPOJIJIEP HACOCA, CKOH(PUTYPUPOBAHHBIH C BO3SMOXKHOCTBIO IIPHEMa BXOIHOTO
CUTHaJIa, OTHOCSIIETOCS K TEMIIEPATYPe BBIXJIOMHOTO NOTOKA TYpOUHBI B CUCTEME
reHEePUPOBAHUSA MOIIHOCTH, U O0ECIEeYeHHs MMOaul BBIXOAHOI'O CUTHAJA Ha HACOC,
PacCIOJIOKEHHBIH BBILIE IO TTOTOKY OT TYPOWHBI, AJIs YBEIUYEHUS UIIH CHH)KEHUS

pacxoga moToKa, BhIXOAAMECTO U3 HAaCOocCa.

7. Cuctema no n. 1, B KOTOpOH BCTPOEHHAs CUCTEMA PEryJIHMPOBAHUS BKJIKOYAET
KOHTPOJLJIEp JABJIEHHUS Ha BCace HACOCa, CKOHQUTYPUPOBAHHBIN C BO3MOXHOCTBIO
preMa BXOJHOIO CUTHAJIA, OTHOCSIIEroCs K JaBJICHUIO TEKY4€l Cpeabl CO CTOPOHBI
BCaca BbILIE 10 MOTOKY OT HacOCa B CUCTEME I'€HEPUPOBAHUSI MOLIHOCTH, U
obecneueHusl MOAAYU BBIXOJHOI'O CUTHAJA Ha KJIallaH Nepenycka, yCTaHOBJIEHHBIN

BbIIIE IO MOTOKY OT HAacCcOCa.

8. Cucrema mo n. 7, B KOTOpOH KOHTPOJUIEP AaBJIEHUS HA BCace Hacoca
CKOH(UTYPUPOBAH HA BBIMOJHEHHE OJHOTO UM 000UX U3 CIEAYIOIIUX TpeOOBaHMUI !

BbI3bIBATH NEPETECKAHUE 6OJ'II:;H_I6FO NI MEHBIIEIO KOJIMYECTBA Tequeﬁ CpeanI
O6paTHO B TOUKY, HAXOOAIMYKOCSA BBILIC 11O IMOTOKY OT NEPENMYCKHOT'O KJlallaHa,

BBI3BIBATH OTBOQ 6OJ'II:;H_I6FO HJIN MEHBIIECTIO KOJIUYECTBA TeKy‘{efI CpE€Aanl U3
CUCTEMBI TEHEPHUPOBAHUA MOIIHOCTHU B TOYKE, HaXOI[ﬂLLIefICﬂ BBIIIEC IO IMOTOKY OT

Hacoca.

9. Cucrema no n. 1, B KOTOpOH BCTPOEHHAsI CUCTEMA PEryJIHMPOBAHUS BKJIKOYAET
KOHTPOJIJIEP PEryJIUPOBAHUS NABICHUS, CKOHOUTYPUPOBAHHBIA C BO3MOXKHOCTBIO
npueMa BXOJHOIO CUTHAJA, OTHOCSIIErocsl K JABJIEHUIO BBIXJIOMHOIO MOTOKA Ty POUHBI

B CUCTEMEC TCHEPUPOBAHUA MOIIIHOCTHU, U obecrneueHust nogavdu BbIXOJHOI'O CUrHajia Ha
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KJjialmaH OTBOJAa4 Tequef/'I Cpe€abl U BOBMOXKHOCTHU BbIBOAA TeKy‘{efI Cpe€anbl U3
BBIXJIOITHOTO IMOTOKA, U, OIIINMOHAJBbHO, obecrneveHus nogavu BbIXOOHOI'O CUIrHajia Ha
KJjiallaH BBOJa TeKy‘{eﬁ Cpe€abl U BOSMOXHOCTHU BBOAA Tequeﬁ CpEAanbl B BBIXJIOITHOMU

IMOTOK.

10. Cuctema no . 1, B KOTOpPOI BCTpOEHHAsI CUCTEMa PEryJIHPOBAHUS BKIKOYAET
KOHTPOJIJIEP BOJAHOTO CEMaparopa, CKOHGUrypUpOBaHHBIN ¢ BO3MOKHOCTBIO MIpUeMa
BXOAHOI'0 CMrHajia, OTHOCAIIECIroCsa K KOJIUYECTBY BOAbI B CEMAapaToOpe CUCTEMBbI
FrCHEPUPOBaHUA MOILIHOCTHU, U obecrieueHus nmogavu BBIXOAHOI'O CUTIHAJIa Ha KJjaIllaH
OTBOJIa BOJBI, TaK YTOOBI pa3pemaTh ujin OJTOKUPOBATh BHIBOJ BOABI U3 Cemaparopa, a

TAKXKE MOOACPKNBATE KOJIUYECTBO BOABI B C€MapaTope B 3aJaHHOM obbeMme.

11. Cuctema no n. 1, B KOTOpOH BCTPOEHHAs CUCTEMa PEryJIMPOBAHUS BKJIKOYAET
KOHTPOJIJIEP HACOCA OKUCIUTENS, CKOH(UTYPUPOBAHHBIH C BO3MOKHOCTBIO MpHEMa
BXOJHOT'O CUTHAJIA, OTHOCSALIErocsl K OAHOMY HJIM 0OOUM M3 MacCOBOTrO pacxoja
TOIJINBA U MAaCCOBOTO PacX0Aa OKHUCJIUTEINs B CUCTEME F'eHEpUPOBAaHUs MOIIHOCTH, U

BBIYHCJIICHUS COOTHOLICHUA MAaCCOBBIX PACXOO0B TOMJIHNBA U OKUCIIUTEIIA.

12. Cuctema no n. 11, B KOTOPOH KOHTPOJJIEP HACOCA OKUCIUTENS
CKOH(UTYPUPOBAH C BO3MOKHOCThIO 00€CIeueHHs MOa4Yu BBIXOJHOTO CUTHAJIA Ha
HACOC OKUCJUTENS sl U3MEHEHHs] MOIHOCTH HAacoca Tak, 4TOObl BO3/1€HICTBOBATH Ha
COOTHOIIEHHE MACCOBBIX PACXOJ0B TOILUIMBA U OKHUCIHUTENSI B CUCTEME T€HEPUPOBAHMUS

MOIIIHOCTH.

13. Cuctema no n. 1, B KOTOPOI BCTPOEHHAs CUCTEMA PEryJUpPOBaHUS BKIIOYAET
KOHTPOJIJIEP NaBJIEHUSI OKHCIUTEINSI, CKOHQUTYPUPOBAHHBIN ¢ BO3MOKHOCTBIO ITpHUEeMa
BXOJHOIO CUTHAJIa, OTHOCSINEroCs K JaBJIEHUIO B MIOTOKE OKUCIUTENS HUXKE
KOMIIpeCcCOpa OKHCIHUTENS, U 00ecledeHNs OJa4u BEIXOAHOTO CUTHAJA Ha
NePEenyCKHONW KJIaaH OKUCIHUTENS, TaK YTOOBI BBI3BIBATH OONBIINN HJIM MEHBLIUN

NePETOK OKUCIUTENS B 00X0 KOMIIpeccopa.

14. Cuctema no n. 1, B KOTOpOH BCTPOEHHAs CUCTEMA PEryJIHMPOBAHUS BKJIKOYAET

KOHTPOJIJIEP NaBJIEHUSI OKHCIUTENsI, CKOHPUTYPUPOBAHHBII C BO3MOXXHOCTBIO ITpUeMa
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BXOAHOI'O CUTHAJa, OTHOCSIIEroCs K AABJICHUIO B TOTOKE OKHUCJIMUTEJ S BhILIE
KOMIIPECCOpa OKUCIUTENSA, U 00eCIedeHns MOJauy BBIXOJHOTO CUTHANIA Ha KJIalaH
PELUPKYJISILUU TeKy4el Cpeabl, TaK 4TOOBI BBI3BIBATH BBEAEHHE OOJIBIIErO HIIH
MEHBIIEr0 KOJUYECTBA PELUPKYIALUOHHON TeKy4Yel Cpeabl U3 CUCTEMBI

FrCHEPpUPOBAHUSA MOITHOCTHU B IMMOTOK OKUCIUTECIIA BBIIIE KOMIIPECCOPA OKUCIUTEIIA.

15. Cuctrema mo . 14, B KOTOpOU peHUPKYJISILMOHHAS TEeKydYasi cpena

npeacTasisier co0oit moTok B 0cHOBHOM uuctoro COs.

16. Cuctema no n. 1, B KOTOpOI BCTPOEHHAs CUCTEMa PEryJIUpOBaHUS BKIOYAET
KOHTpOJIIep pa3daBieHus, CKOHQUTYPHUPOBAHHBIN ¢ BO3MOKHOCTBIO MTPHEMa BXOJIHOTO
CUTHAJIa, OTHOCSIIErocst K OAHOMY MJIM O0OOMM U3 MacCOBOTO PAacXxoaa OKHCIHUTENS U
MacCOBOT0 Pacxoja MOTOKa pa3daBUTENsI OKUCINUTENSA, U BBIYUCIEHUS] COOTHOIIEHHUS

MaCCOBBIX PAaCXOAO0B OKUCIHUTEIA U pa36aBI/ITeJ'I$I OKHCJIIUTCJIA.

17. Cuctema no . 16, B KOTOpOH KOHTpOJIIEp pa3baBieHnuss CKOHPUTYPUPOBAH C
BO3MOXXHOCTBIO O0€CIeUeHHs MOJaYu BBIXOJHOTO CUTHAJAa Ha BXOJHOMN KJIamaH
OKMCJIUTENS sl IPONyCcka OOJIbIIETO MIJIM MEHBLIEro KOJINYECTBA OKUCIUTENS B
CUCTEMY I'€eHepUPOBAHUSA MOIIHOCTH, TaK YTOOBI OTHOIIEHHE MAaCCOBOIO pacxonaa

OKHUCJIUTECJIA K p336aBI/ITeJ'IIO OKHUCJIHUTEIA HAXOAUJIOCh B 3aJaHHOM JUAIIa30HE.

18. Cuctema no n. 1, B KOTOpPOI BCTpOEHHAsI CUCTEMA PEryJIUPOBAHUS BKIOYAET
KOHTPOJIJIEP JaBJIEHUSI BCACBIBAHUS KOMIIPECCOpa, CKOH(PUTYpHpPOBaHHBIN C
BO3MOJKHOCTBIO MPUEMA BXOJHOI'O CUTHAJa, OTHOCSLIETOCs K AAaBJIEHUIO BCACBIBAHMSA
TeKy4el cpefbl BbIlIEe MO NOTOKY OT KOMIIpeccopa B CUCTEME I'eHEepUPOBAHUS
MOIIITHOCTH, ¥ 00€eCIedYeHns MOJaYy BBIXOJHOTO CUTHAJIA Ha TIEPENyCKHOM KIlamaH,
PAaCIOJIOKEHHBIM HUXKE MO MOTOKY OT KOMIIPECCOPA U BBI3BIBAOLINMI MEPEeNnyCK
OOJIBIIErO MJIM MEHBLIErO KOJMYECTBA TEKYUEH Cpeabl B TOUKY, HAXOAAIIYIOCS BbILIE

10 TIOTOKY OT KOMIIpeccopa.

19. Cuctema no n. 1, B KOTOpOH BCTPOEHHAsI CUCTEMA PEryJIMPOBAHUS BKJIKOYAET
KOHTPOJLJIEP CKOPOCTH HAcOCa, CKOHQUIYPHUPOBAHHBIN ¢ BO3MOXHOCTBIO IIpHEMA

BXOAHOI'O CMrHajia, OTHOCAIIECTOCsA K JaBJICHUIO CO CTOPOHBI BCaCa BBILIC I1O MMOTOKY OT
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Hacoca, u obecrneueHust nmogavu BbIXOOAHOI'O CUTHAJIa HAa HACOC AJisd YBCIUYCHUS UJTU

CHUIKEHUS CKOPOCTH HACOCaA.

20. Cucrema o 1. 1, B KOTOpO# BCTPOEHHAs! CUCTEMAa PEryJIMPOBAHUS BKIIOYAET
KOHTPOJIJIEP HarpeBa OTBOAHOTO MOTOKA, CKOH(PUTYPUPOBAHHBIH C BO3MOKHOCTBIO
npreMa BXOJHOTO CHUI'HAJA, OTHOCSIIETOCs K BBIYUCIEHHOMY TpeOOBaHHIO IO
MaCcCOBOMY PacxoJy B OTBOJHOM MOTOKE OT PEUHPKYISALMHUOHHOTO MOTOKA BBICOKOTO
JABJICHUS B CHCTEME Te€HEPUPOBAHUS MOIIHOCTH, U 00eCTeYeHHs MOJauH BBIXOAHOTO
CUTHaJIa Ha KJIAllaH OTBOJHOTO MOTOKA JJISl YBEJIUYEHHS UJIH YMEHbBIIEHUS TOJH

PEOUPKYIATNUOHHOTO IMMOTOKA BBICOKOT'O JaBJIICHUA, HaHpaBHﬂeMOﬁ B OTBOHHOﬁ IIOTOK.

21. Cuctrema no n. 1, comepkammas:

TypOuHy;

KOMIIPECCOpP, YCTAHOBJIEHHBIN HHU)KE IO MOTOKY OT TYPOUHBI B COOOLIEHUH C HE;
HACOC, YCTAHOBJIEHHBIH HUXE IO MOTOKY OT KOMIIPECCOpa B COOOIIEHUHU C HUM, U
HarpeBaTelib, yCTaHOBHeHHbeI HHUKE IO MOTOKY OT HAacOoCa B COO6H_IeHI/II/I C HUM,

U BBILIE 11O OTOKY OT TYPOHMHBI B COOOIEHUHU C HEH.

22. Cnoco0 aBTOMAaTUYECKOTO YIIPABJIEHHs] CUCTEMON reHepupOBaHUs
MOIIHOCTH, B KOTOPOM obecneunBaeTcs QyHKIHMOHUPOBAHNE CUCTEMbl FT€HEPUPOBAHUS
MOIIIHOCTH, COAEpKALIEeH IPyINy KOMIOHEHTOB, BKJIIOYAIOIYIO:

TypOuHy;

KOMITPECCOpP, YCTAHOBJICHHBIN HHUKE MO MOTOKY OT TYPOUHBI B COOOIEHUH C HEI;

HACOC, YCTAHOBJICHHBIH HUXE O MOTOKY OT KOMIIPECcopa B COOOIIEHUHN C HUM, U

HarpeBaTelb, YCTAHOBJIEHHBIH HUXKE IO MOTOKY OT HAcOCa B COOOIIEHUH C HUM,
U BBILIE 11O TOTOKY OT TYpOHWHBI B COOOIEHUH C HEW,

npuYeM yKa3aHHOe (PYHKIHMOHHUPOBAHUE BKIIOYAET UCIIOJIb30BAHNE BCTPOEHHBIX
B CHCTEMY I'€HEPUPOBAHUSI MOLUTHOCTH OAHOI'O UJIM HECKOJBKUX KOHTPOJIJIEPOB IS
npueMa BXOJHOI'O CUTHAJA, OTHOCSIIErocss K U3MEPsIeMbIM IapaMeTpaM CHCTEMBbI
reHEePUPOBAHUS MOLIHOCTH, U 00ECIIEUEeHUS BBIXOJHOTO CUTHAJA, IO KOTOPOMY
ABTOMATHYECKH YIPABJISIETCS 110 MEHbIIEH Mepe OJUH U3 IPYNIbl KOMIOHEHTOB

CHUCTEMBI TCHEPUPOBAHUA MOITHOCTH.
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23. Cnoco® no 1. 22, B KOTOPOM BBIXOJHOH CUTHAJ MOJYYaIOT Ha OCHOBE

3aporpaMMHUpPOBaAaHHOTO KOMIIBIOTEPHOTO aJITOpUTMA YIIPABJICHUS.

24. Cnoco0 no m. 22, B KOTOPOM yKa3aHHOE (yHKIMOHHPOBAHUE BKIJIIOYAET
HCIIOJIb30BAHUE KOHTPOJIEpA sl IpUeMa BXOAHOIO CUT'HAJIa, OTHOCSILIETrocs K
MOIIHOCTH, BbIpaOaThIBa€MOH CHCTEMOH r'eHepUPOBAHMISA MOILIHOCTH, U YIIPABJICHUS
OJHOMW WU O0EUMH U3 CIEAYIOMUX OMEePaLHid:

obecneyeHue MOJa4YH BBIXOAHOTO CUTHAJIA HA HArpeBaTelNb JJIsl YBEJIUYEHUS UITH
CHUJKEHUS BBIPAaOOTKU TeIJia HarpeBaTeieMm;

obecneyeHue MOJa4YM BBIXOAHOTO CUTHAJIA HA TOTJIMBHBIN KJamaH CUCTEMBbI
reHEePUPOBAHUS MOLIHOCTH IJISl MPOMYyCKa OOJBIIEr0 UM MEHBIIETO KOJUYECTBA

TOIJIMBA B CUCTEMY I'€CHCPHUPOBAHUA MOIIHOCTH.

25. Cnocob no 1. 22, B KOTOPOM yKa3aHHOE PYHKIIMOHUPOBAHUE BKJIIOYAET
HCIOJIb30BaHNE KOHTPOJIJIEpa AJIsl MpHeMa OJHOTO MM 00OUX U3 BXOJHOIO CHUTHAJA,
OTHOCSIETOCs K PacXOAy TOIIMBA, U BXOJHOTO CUTHAJIA, OTHOCSILIErocs K PacXoay
OKMCJIUTENSA, U YIPABJIEHUS] OAHON UM 00€UMH U3 CIEAYIOIUX ONepaIuii:

obecneueHue MoJauy BBIXOAHOTO CUTHAJIA HA TOTJIMBHBIN KJanaH CUCTEMBbI
reHEePUPOBAHUS MOIIHOCTH AJIS MPOMYyCKa OONBIIEro UM MEHBLIETrO KOJINYECTBA
TOIJINBA B CUCTEMY I'€HEPUPOBAHUS MOIIHOCTH,

ofOecrnieyeHne Moga4Yy BBIXOJHOIO CUTHAJA HA KJIAlMaH OKUCIHUTEJNSI CUCTEMBI
reHEePUPOBAHUS MOLIHOCTH JJIsl MPOMyCKa OOJNBIIEr0 UM MEHbLIErO KOJTHYECTBA

OKHCJIIUTEJA B CUCTEMY T'CHEPUPOBAHUA MOITHOCTH.

26. Cnioco6 no 1. 22, B KOTOPOM yKa3aHHOE PYHKIIMOHUPOBAHHUE BKJIOYAET
HCIOJIb30BAHNE KOHTPOJIJIEpA AJIsl MPHeMa BXOJHOIO0 CUTHAJA, OTHOCSILIErocs K
TEMIEPATYpPEe BBIXJIOMHOTO MOTOKA TypPOUHBI, U 00eCmeYeHUs MOJauu BBIXOHOTO
CUTHaJIa HAa HACOC, PACMOJIOKEHHBIN BBIIIE 10 MOTOKY OT TYPOUHBI, TaK YTOOBI

YBCIMWYUBATH UJIM CHUXKATDH PAaCXOd MOTOKA, BRIXOAACTO U3 HACOCa.

27. Cniocob no 1. 22, B KOTOPOM yKa3aHHOE€ (PYHKIIMOHUPOBAHUE BKJIIOYAET
UCIOJIb30BAHNE KOHTPOJIIEpa AJIsl MPHeMa BXOJHOI'O CUTHAa, OTHOCSLIErocs K

JaBJICHHUIO ITOTOKaA Tequeﬁ CpE€Aabl Ha BCACC BBILIC HACOCA, U obecrneueHust nmogavu
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BBIXOOHOI'O CUrHajia Ha HepeHYCKHOfI KJIaliaH, pacnononceHan‘/'I BBIIIEC 1O MMOTOKY OT

Hacoca.

28. Cnocob no m. 27, B KOTOPOM BBIIIOIHSIIOTCS] OTHO MJIH 00a U3 CIEAYIOLIUX
TpebGoBaHMIl:

KOHTPOJIJIEP BBI3BIBAET MEepeTeKaHne OONbIIEro WM MEHbIIETrO KOJNYeCTBa
TeKy4el cpeabl OOpaTHO B TOUKY, HAXOASILIYIOCS BBIIIE MO MOTOKY OT MEPEenyCKHOTO
KJIallaHa,

KOHTPOJUIEP BBI3BIBACT OTBOJ 0OJBbIIEr0 UM MEHBIIETO0 KOJIUYECTBA Tequeﬁ
Cpe€abl U3 CUCTEMBI T€CHEPUPOBAHUA MOIHOCTHU B TOYKE, HaXOHﬂmeﬁCﬂ BBIIIIE I10

IIOTOKY OT Hacoca.

29. Cnoco6 no 1. 22, B KOTOPOM yKa3aHHOE PYHKIIMOHHPOBAHHUE BKIOYAET
HCIOJIb30BAHNE KOHTPOJIIEPA AJIsl MPHEMa BXOJHOIO CUTHAJA, OTHOCSILIErocs K
TABJICHUIO B BBIXJIOITHOM MOTOKE TYPOUHBI, 1 00€CIeYeH s MOJauu BBIXOAHOTO
CUTHaJIa Ha KJIallaH OTBOJA TE€Ky4ell cpeibl 1 BO3MOXHOCTH OTBOJZIAa TEKy4Yell cpeabl U3
BBIXJIOITHOT'O MOTOKA, a TAKXXe, ONMIHOHAIbHO, 00€CreueHns MOAaYU BBIXOTHOTO
CUTHaJIa Ha KJIallaH BBOJAA TeKy4el cpeabl U BO3MOKHOCTH BBOJIa TEKyUell cpenbl B

BBIXJIOITHOM MOTOK.

30. Cnoco® mo m. 22, B KOTOPOM yKa3aHHO€ (PyHKLIMOHHPOBAHUE BKIIOYAET
UCIIOJIb30BaHUE KOHTPOJIIEPA IS IPpUeMa BXOJHOIO CUTHAJa, OTHOCSIErocs K
KOJIUMYECTBY BOJABI B C€MmapaTope, BBCACHHOM B CUCTEMY I'€CHCPHUPOBAHHUA MOIIHOCTH, U
obecrmeueHust nmogavyuv BBIXOAHOI'O CUIHajia Ha KJjiallaH OTBOJa BOJBI, TaK 4TOOBI
paspemaTtb U 6.]'IOKI/IpOBaTb BBIBOJ BOALBI U3 CE€lapaTopa U NOAACPKHUBATDH

KOJINYECTBO BOJABI B CENapaTope B 3aJJaHHOM O0BbeMe.

31. Cnoco0 mo m. 22, B KOTOPOM yKa3zaHHOE QYHKIMOHUPOBAHUE BKIIOYAET
HCIOJIb30BaAHNE KOHTPOJIJIEPA AJIsl MPHEMa BXOJHOIO CUTHAJA, OTHOCSILIErocs K
OIHOMY UJu 000OMM U3 MaCcCOBOTO Pacxoja TOIUIMBA U MacCOBOI'O pPacxoja
OKHCJIUTENS, BBOAUMBIM B CHCTEMY T'€HEPUPOBAHUS MOLIHOCTH, U BBIYNCICHUS

COOTHOLICHUSA MAaCCOBBIX PAaCXOAO0B TOIIJIMBA U OKUCIUTECIIA.
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32. Cnoco0 mo n. 31, B KOTOPOM KOHTpOJIIep o0ecneuynBaeT noaavdy BBIXOAHOTO
CUTHAJa Ha HACOC OKUCIUTEN AJi1 H3MEHEHUs] MOIIHOCTH HACcOCa TaK, YTOOBI
BO3/1€HICTBOBATh HA COOTHOLIEHHE MACCOBBIX PACXOJ0OB TOIJIMBA U OKUCIUTENS B

CUCTEME TCHEPUPOBAHUA MOIIIHOCTH.

33. Cnoco0 mo m. 22, B KOTOPOM yKa3zaHHOe QYHKIIMOHUPOBAHUE BKJIOYAET
HCIIOJIb30BaHHUE KOHTPOJLJIepa Jis pUeMa BXOJHOTO CUTHala, OTHOCSIIErocs K
JABJICHUIO B TIOTOKE OKHUCJIHUTENSI HUXKE OT KOMIIPECCOpa OKHCIUTENSA, U 00eCTIeueHHs
Imoaavyu BBIXOJHOI'O CUTHalJla Ha HepeHyCKHOﬁ KJIallaH OKHCJIUTEIIA, TaK LITO6I>I
BBI3BIBATH MEepeTEeKaHue OOJIbINEeTr0 UM MEHBINETO KOJMYECTBA OKUCIHUTENS B 00X0

KOMIIpECCOpa.

34. Cnoco0 mo m. 22, B KOTOPOM yKa3aHHOe QYHKIMOHUPOBAHUE BKIIOYAET
HCIOJIb30BAHNE KOHTPOJIIEPA AJIsl MPHEMa BXOJHOIO CUTHAJA, OTHOCSILIErocs K
TABJICHUIO B TIOTOKE OKHUCIHTENS BbIIIE OT KOMIIPECCOPA OKUCIUTENS, U 00ecTedeHus
NOa4¥ BBIXOJHOTO CUTHAJA Ha KJAMaH PeLUPKYJISILUN TeKy4el cpeapl, TaK 4TOObI
BBI3BIBATh A00aBIEeHNE OOJBIIEro UJIM MEHBIIEr0 KOJNYECTBA PELUPKYISILHOHHON
TeKy4el cpeabl B IOTOK OKUCIUTEINS B TOUKE, HaX OASAIIEICs BbIIIe IO MOTOKY OT

KOMIIpECCOPAa OKUCIIUTECIIA.

35. Cnoco6 mo n. 34, B KOTOPOM peLUPKYJISILUOHHAS TeKy4as cpeaa

npeacTasisierT co0oit moTok B ocCHOBHOM uuctoro CO;.

36. Cnocob mo 1. 22, B KOTOPOM yKa3aHHOE€ QYHKIIMOHUPOBAHUE BKJIOYAET
HCIOJIb30BAHNE KOHTPOJIIEpA AJIsl MPHUeMa BXOJHOI'O0 CUTHAJA, OTHOCSIIErocs K
OHOMY UJIH 00OMM M3 MacCOBOTO PacXoAa OKHMCIHUTENS] U MacCOBOTO pacxojaa MOToKa
pazbaBUTENS OKUCIUTENS, U BBIUUCICHUSI COOTHOLIEHHS PACXOIOB OKHCIUTENS U

pa30aBUTENIST OKUCITUTEIIS.

37. Cnoco0 mo n. 36, B KOTOPOM KOHTPOJIIEP CKOH(PUTYPUPOBAH C
BO3MOJKHOCTBIO 00O€CIIeUeHHUsI nmogavu BBIXOAHOI'O CUIHAJIa Ha BXOI[HOI\/'I KilallaH

OKHCJIUTEIA AJIA MPONYCKAHUA OOJIbILIErO UJIK MEHBIIETO KOJUYECTBA OKUCIUTEIS B
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CUCTEMY TCHEPUPOBAHUA MOIMHOCTH, TAK 4TOOBI OTHOLIEHHE MAaCCOBOTO pacxoga

OKHCIIUTCIIA K pa36aBI/ITeJ'IIO OKHCIINTCIA HAXOAUJIOCh B 3aJaHHOM JHaIla30HE.

38. Cnoco0 mo m. 22, B KOTOPOM yKa3aHHO€ (PYHKLMOHUPOBAHUE BKIIOYAET

HNCIOJIb30OBAHUE KOHTPOJJIEpaA AJIA IpUEMa BXOAHOT'O CUTHAaJIa, OTHOCAILIETOCA K

AaBJICHUIO BCaCbIBaHUS BBIIIEC KOMIIpECCOpaA B IIOTOKE TGKy‘IGfI cpeanl, U obecneueHust

nogadyu BbIXOOAHOI'O CUIrHajia Ha HepeHYCKHOfI KJ1ariaH, YCTaHOBJIeHHbIﬁ HUXKE 110
IMMOTOKY OT KOMIIpECCOpa U BbISbIBaI-OH_[I/Iﬁ NnepenyCck OOJIBIIErO UJIH MEHbBIIETO
KOJIM4YECTBA TeKyllef/i CpE€AbI B TOYKY, HAXOOAAWYIOCSA BbBIIIC 11O IIOTOKY OT

KOMIIpECCOopa.

39. Cnoco0 mo m. 22, B KOTOPOM yKa3aHHOE€ QYHKIMOHUPOBAHUE BKIOYAET
HCIOJIb30BAHNE KOHTPOJIJIEpA AJIsl MPHEMa BXOJHOIO CUrHAJIa, OTHOCSIIErocs K
IaBJIEHHUIO CO CTOPOHBI BCACa BBINIE 11O MIOTOKY OT HACOCa, U o0ecnedeHus nogadu

BBIXOOHOT'O CUTHAJIa Ha HACOC AJIA YBCIIUYCHUA UJIU CHUKEHUA CKOPOCTHU HACOCA.

40. Cioco® mo 1. 22, B KOTOPOM yKa3aHHOE€ PYHKIIMOHUPOBAHUE BKJIIOYAET
HCIHOJIb30BAHUE KOHTPOJIIEpa AJIsl MpHeMa BXOAHOTO CUTHAJA, OTHOCALIErocs K

BBIYHCIICHHOMY Tpe6OBaHI/IIO nmo MaCCOBOMY pacxoay B OTBOAHOM IIOTOKE OT

PEUUPKYIATNOHHOI'O MTOTOKA BBICOKOI'O AAaBJICHUA, U obecrieyeHust noaavur BBIXOOHOTO

CUTHaJla Ha KJjiallaH OTBOAHOTO IMOTOKA AJisA YBEJIUYCHUA UKW YMCHbBIICHUA JOJIU

PEOUPKYIATHUOHHOI'O IMMOTOKA BBICOKOT'O JaBJICHUA, HaHpaBHHeMOﬁ B OTBOHHOﬁ IMOTOK.
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