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CXEMBI PETYJIMPOBAHUA JIJIA YIIPABJIEHHWA TEITJIOBBIMU ITOTOKAMUK
CHUCTEM U CIIOCOBOB ITPOU3BOACTBA SHEPI'MU

O0sacTh TEXHUKHU

Hacrosmee nzo0peTeHne OTHOCUTCS K CUCTEMAaM M crioco0aM yIpaBieHus U
0oJiee KOHKPETHO K CUCTEMaM U crmoco0am yrpaBieHUs, KOTOPbIe MOTYT OBITh
UHTETPUPOBAHBI B CHCTEMBI U CIIOCOOBI MPOU3BOACTBA SHEPTUU. CUCTEMBI U CIIOCOOBI
yIpPaBJIEHUS] MOTYT OBITh PEAJM30BaHBI B YACTHOCTH IS PETYJIHPOBAHUS TETIIOBBIX
MOTOKOB, BXOOAIIUX B CUCTEMY NIPOU3BOACTBA SHEPTUHN U BBIXOAAIIUX U3 HEC.

YpoBeHb TEXHUKU

CymecTByeT MHOXECTBO CHCTEM U CIIOCOOOB CKMT'aHUSI HCKOMAEMbIX TOTUIUB C
L[EJIbI0 TTPOU3BOJICTBA 3JIEKTPUIECKON SHEPTrUr. XOTs NOCTOSHHO BeAYTCs paboTHI B
0o0JlacTH aNbTEPHATHUBHBIX CPEACTB MPOU3BOJACTBA SHEPTHHU, OJJHAKO (PAKTOPHI
CTOMMOCTH U JOCTYITHOCTH MCKOTIA€MBIX TOILIMB, OCOOCHHO yIJIsl U MPUPOJHOTO Ta3a,
a TaK>K€ OTXOJ0B MepepadOTKHU yriIeBOJIOPOAOB, TAKUX KAK OCTATOYHBIEC MPOIYKTHI
nepepaboTku HePTH, OOYCIOBINBAIOT MOCTOSIHHYIO TOTPEOHOCTh B CHCTEMAX,
CKOH(UTYPUPOBAHHBIX JJISI CKUTaHUA TakuxX TOMJINUB. COOTBETCTBEHHO, CYLIECTBYET
pactyuiasi nOTpeOHOCTh B CUCTEMAX M crocodax, KOTOopble 00eCTIeYuBaOT
BO3MOJKHOCTb BbICOKO3(}()EKTHBHOIO MPONU3BOACTBA YHEPTUH C yJIaBINBAHUEM BCEIrO
BBIAEJISIOIEr0Cs yriepoa.

CnocoOHocTh 00ecnieunBaTh NPOU3BOACTBO SHEPTHH B PE3yJIbTaTe CTOPAHUS
MCKOTIA€MbIX TOILIHMB C YJIABJUBAHHEM BCErO BBIAEJSIIOIIETrOCs yIriiepoaa OTKPbIBAET
BO3MOXHOCTb MOJYUYEeHHUs OOJBIINX KOJUUECTB YIIEKHCIIOro ra3a B Ka4eCTBE [IEHHOTO
TOBAPHOTO MPOAYKTA. DTO COEANHEHHNE UCIIOIb3YyETCs, HAIPUMED, B
METaJUTyPrudeCcKOl MPOMBIIIJIIEHHOCTH (HAaIPUMED, AJIS MOBBIIIEHUS TBEPIOCTH
JUTEHHBIX POPM), B IPOU3BOJACTBE H CTPOUTENHCTBE (HAIpUMEp, B KAUECTBE
3alIUTHOTrO ra3a MpH CBapKe MOPOIIKOBBIMH POBOJIOKAMH ), B XUMUYECKOH
NPOMBIIIJIEHHOCTH (HalpuMep, B Ka4eCTBE HCXOJHOrO MaTepraa npu MpOU3BOJICTBE
METaHOJIa U MOUYEBHUHBI), B 100ObIYe HePTH (HAIPpUMeEp, B TEXHOJOTHSX MMOBBIIIECHUS
He(TeoTnaun), a TaKXKe B MHUINEBONH MPOMBIIIJIIEHHOCTH (HAIPUMED, IJIs HACHIIIEHUS

YIJIE€KHUCIbIM ra3oM, AJisd UCITOJBb30BAHUU B Ka4Y€CTBEC oxnanc):[a}omei/'l Cpe€abl, A
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u3BJeYeHUs KopenHa u3 kode, I OTAENEHU U OYUCTKHU JIETYUYUX apOMATHUYECKUX
BEI[ECTB M KOHIIEHTPATOB JYLINCTHIX BELIECTB U JUJISI XOJOJHOW CTepUIIU3ALINH B
CMEeCH C OKHCBIO 3THJIEHA), IPUYEM MEPEUUCIEeHBI IUIIb HEMHOTHE 00JacTH
NpUMEHEeHHUs. B 3aBUCHMOCTH OT NPUMEHEHUS B IPOMBILIJIEHHOCTH YaCTO
HeoOXOIMMO IMOBBIIIATH JABJICHHE YTJIEKUCIOTO ra3a u U/l HarpeBaTh ero BhIIIe
JaBJIEHHS U TEMIIEPATYPbl OKPYKAIOLIEH CPebl.

Ob6ecneuenue ynctoro CO; st BbIIEyKa3aHHBIX PUMEHEHHH, a TAaK)XKe U IS
APYTUX MPUMEHEHUH, 00buHO BKItOUaeT BoigesneHne CO, U3 cMecH 3aBOACKOTO rasa,
KOTOpasi 4aCTO COAEPIKUT Apyrue coenquHeHus, takue kak CO, H,, cepa u um
nonoOubie. KoHEYHO, B 3TOM ciiyyae TpeOyeTcsl BBIMOJIHUTD PsiJ] MPOLIECCOB OUYUCTKH.
TpeboBanus Kk mpoLeccaMm OYHMCTKH, a Takxke HeoOxonumocTh obecneuenuss CO; ¢
TpeOyeMbIM AaBieHHEM U/HiH ¢ TpeOdyeMoll TeMnepaTypoi MOXKeT noTpedoBaTh
npuoOpETEeHNS CeUaTU3NPOBAHHOTO HATPEBATEIbHOTO, KOMIIPECCOPHOTO U
OYHMCTHOTO 00OPYIOBAHMUS, YTO MPUBOAUT K BBICOKMM KaNUTAIbHBIM PAcXolaM U K
OonpIOMy OTPEOJICHUIO SHEPTHH.

Kpome BBIIEH3I0KEHHOTO, IPOLECCH MPOU3BOACTBA YHEPTUH OOBIYHO
NPOEKTHPYIOTCS U PEATU3YIOTCS AJS YTUIN3AUN U MONYYeHUsl OONBIINX KOJUYECTB
TETUIOBOM SHEPTHH. DTa TEIJIOBAsi SHEPTUSI MOXKET HUCIIOJIb30BATHCS HEMOCPEICTBEHHO
B IIPOU3BOJICTBE YHEPTUU HJIU MOXKET 00€CIeunBaThCA ANl APYTUX NPUMEHEHU.
Taxum oOpa3om, CyImecTByeT MOTPEOHOCTh B CPEACTBAX YIPABICHHS MPOLECCAMU
IPOU3BOACTBA YHEPTUHU, TaK YTOOBI MOIJIH OBITh OOECTIEYeHbl PEKUMBI TEILIONEepenadn
U TIOJIyY€HBbI MOTOKU PA3JUYHBIX MPOAYKTOB, TAKUX KaK YIJIEKUCIbIN ra3, KOTOpbIe
MOTYT OBITh BBIBEJICHBI JJIsI JAJbHEHIIEr0 UCTIOIb30BAHMS.

Cy1iHOCTh U300peTeHus

B ogHOM MM B HECKOJIBKMX BAPHAHTAX OCYLIECTBICHUS U300pETEHUS MOTYT
obecneunBaThCA CUCTEMBI U CTIOCOOBI, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI JIJIsI
yIpaBJICHUs] OMHUM HIJIM HECKOJIbKUMH aCeKTaMH pabOThl CUCTEMBI IPOU3BOCTBA
SHEepru”. B 4acTHOCTH, CUCTEMBI YIIPABICHUS MOTYT 00€CIIeUnBATh YIIPABJIEHUE
OJTHUM HJIM HECKOJbKHMH NapaMeTpaMH U3 AABJIEHUs, TEMIIEPATyPhl, pacxoaa u
COCTaBa OJJHOTO WJIM HECKOJBKUX MOTOKOB B CHCTEME MPOU3BOJCTBA SHEPTHUH.
CucTeMbl yripaBiaeHHs] MOTYT 00eclieunBaTh ONTUMAIBHYIO 3P EKTUBHOCTD pabOThI
CUCTEMBI IPOU3BOACTBA Hepruu. CUCTEMBI YIIPABJIEHHUS MOTYT TakKe 00eCIeunBaTh

YIOpaBJICHUEC aCTICKTaMU pa6OTbI CUCTEMBI MPOU3BOACTBA DHEPIrUU, TAKUMHU KaK 3allyCK
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CHUCTEMBI, BBIKJIFOYEHHE CUCTEMbI, U3MEHEHUE MTOTOKOB Ha BXOJl€ CUCTEMbI, U3MEHEHUE
IOTOKOB Ha BBIXOJI€ CUCTEMBI, 00paboTKa Upe3BBIYAWHBIX CUTyaLHil B paboTe
CHUCTEMBI U JIIOOBIMH aHAJOTUYHBIMU aCMEKTaMH, OTHOCSIIUMHUCS K paboTe CHCTEMBbI
NPOU3BOACTBA SHEPTHHU. B HEKOTOPBIX BapHAHTAX CUCTEMBbI YIIPABJIEHUSI MOTYT OBITh B
0COOEHHOCTH aJanTHPOBAHBI I CKOHQUTYPHUPOBAHBI Ui 0OecreueHus
peryJupoBaHUs TEIJIOBbIX MOTOKOB, BXOASIINX B CUCTEMBbI IPOU3BOJCTBA SHEPTUHU U
BBIXOIAINUX U3 HUX. HanmpuMep, TenaoBbie MOTOKH MOTYT OBITh MAaTE€PHUAIH30BAHbI B
TEMJIOOOMEHHBIX TEKYYUX CPeaax H/HJIU MyTEM MPOXOKIEHUs] OTAETbHOTO MOTOKA B
CHUCTEMe MPOU3BOJICTBA SHEPTUH Yepe3 TEMJIOOOMEHHHUK JJis TemiooOMeHa ¢
BBIJIEJIEHHBIM IMOTOKOM B APYTOH cUCTEME.

Hacrosimee nzobperenne 0ojee KOHKpEeTHO OTHOCUTCS K BhiBoay CO; u3 nukia
MPOU3BOACTBA SHEPTHUH JJIsE OTIpaBku morpedburensam, Tak uro CO,; MoxkeT OBITH
WCIOJIb30BAH B PA3JIMYHBIX MPUMEHEHHAX O0e3 HeOOXOMMMOCTH €ro HarpeBa U/ uiu
MOBBILICHUS aBJIEHUs Ha MecTe ero nmpumeHeHus. B marente US 8596075, BrinaHHOM
Allam u np., conepkaHre KOTOPOrO BBOJIUTCS CCHUIKONW B HACTOSIIYIO 3asBKY,
OTMHUCBHIBAETCS] BBICOKO3 (D) EKTUBHBIN UK MPOU3BOACTBA YHEPTUU, B KOTOPOM
CXKUTaHWEe TOIUINBA B MPUCYTCTBHH KHUCJIOPOAA OCYIIECTBIISIOT C UCIIOJb30BAHUEM
notoka peuupkyiaupyemoro CO,, mpuyem o Menblneit Mepe yactb CO, MoxkeT ObITh
orobpaHa B (popMe CPaBHUTEJIBHO YHUCTOT'O MOTOKA. B CBsA3M ¢ XapakTepom LHKIA, B
KOTOPOM ra3zoo0pa3Hbie MPOAYKTHI CropaHus u peuupkynupyembiii CO, MoryT
obecneunBaThCs C Pa3HbIMU JAaBJICHHUSIMH U TEMIIEPATYyPaMU, TAKHE CUCTEMBI U
crocoObI MOTYT OBITh CKOHQUTYPHUPOBAHBI B COOTBETCTBUH C HACTOSILIUM
n3o0peTeHueM 1Jisi BhiBOJA MO cymecTBy yuctoro CO; B IIUPOKOM AUANa30HE
NABJIEHUN W/WJIN TeMIIEpPaTyp sl OTHPABKH MOTPEOUTENAM.

Takum 00pa3oM, B OTHOM HJIM B HECKOJBKUX BapHUAHTAX OCYINECTBICHUS
HACTOSIIEro N300peTeHus: 00eCednBalOTCs CUCTEMBI U CITOco0bI, B KOTOphIX CO,,
BO3HUKAIOIIUN B UKJIE MPOU3BOACTBA dHEPTrun, ucnoap3yomem CO, B kauecTBe
paboueil Tekyuell cpeabl, MOKeT OBITh OTOOpAaH B KAU€CTBE KOHEYHOr'O MPOAYKTA U
OTIpaBJIeH HEMOCPEACTBEHHO JUJIsI JaJIbHEHIIEro HCIOJb30BAHUS MaTepHUaia HUXKE 10
noToky. Hanmpumep, cucTemMbl U CriocoObl MO HACTOSIEMY H300PETEHUIO MOTYT
obecrneynBaTh BO3MOKHOCTb OTIpaBku CO;, B Ka4eCTBE XUMHUYECKOTO ChIPbs U/HITH
TeNJI00OMEHHOU TeKyuel cpeabl C pa3IMYHBIMHU TeMIIepaTypaMu U NaBJICHUSIMHU IS

HUCIIOJIb30BaHUA B SOHAOTCPMHUUCCKUX MPOU3ZBOACTBCHHBIX IMPOUECCAaX HUKE IO IMTOTOKY.
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Cuctemsbl 1 ciocoObI, paCKPBIThIE 316Ch B HEKOTOPBIX BApHUAHTAX, BBITOJHBI TEM,
YTO JUJIs Mepeiauy BO BHEIIHMI MpoLecc MoXeT 00ecreuynBaThCs
HU3KOTEMIIEPATyPHOE TEIJI0. DTO MOXKET OBITh OCYIIECTBJIEHO B ONHOM H3
WLTIOCTPATUBHBIX BApUAHTOB NyTeM d(pdexkTuBroro ucnonapzoBanus CO,,
HOJIY4E€HHOI'O B Pe3yJbTaTe CXKUTaHUs TOMJINBA, B KauecTse TeryoHocurens. bonee
TOTO, B HACTOALIEM M300peTeHnH 00eCneYnBaeTCst yIpaBieHue THHAMUYECKUM
AWAna3oHOM YCTAHOBKH (2 MMEHHO, CTAOMIBHOCTBIO paboThl 1 paOOTOCIIOCOOHOCTHIO
TypOMHBI) MyTeM Mepeaayd HU3KOTEMIIEPATYPHOTO Teljia BMeCTe C U3MEHEHUSIMU
pacxona moTOKa 4yepe3 KOMIIPeccop ropsidero raza CHCTeMbl IPOU3BOACTBA SHEPTHH,
u3 kotopoi nony4aroT CO,. B 3ToM ciiy4ae Ha OCHOBE LIMKJIa TPOU3BOACTBA SHEPTHH,
ucnonp3yromero CO;, B kauecTBe padodeil TeKy4del cpeabl, MOXKHO YaCTUYHO WU
MOJIHOCTHIO UCKJIIOYUTh HEOOXOAMMOCTD CIKUTaHHS TOMJIMBA HE3aBUCHMO OT CAMOTO
LIMKJIa IPOM3BOACTBA YHEPTHH. B 3TOM ciiyyae MakcuMajibHas TeMIEpaTypa MOXKeT
OBITb OrpaHUYEHA KAaYECTBOM M KOJHUYECTBOM BCEro TEIJia, KOTOPOE MOXKET ObITh
0TOOpaHO U3 TPYMIBI PEKYNEePATHBHOIO TEIIOOOMEHHUKA, HCIOIb3yEeMOTO B LIUKIIE
IIPOU3BOJICTBA SHEPTUH, IPEXJE YeM KOMIIPECCOp ropsiuero raza He CMoXeT Oolee
KOMIIEHCHPOBATh MOTEPHU (TO €CTh, MOAAEPKUBATH NPOPUIb TEIIIOOOMEHHUKA).
TakuMm 00pa3om, CHCTEMBI U CIIOCOOBI 10 HACTOAIIEMY U300PETEHUIO MOTYT
ofecrnevynBaTh peajbHble IPEUMYINECTBA IO CPABHEHHUIO C IPYTHUMHU BO3MOYKHBIMH
NpOMBIILIEHHBIME UCTOYHUKaMU CO,, TAKUMH KaK CHCTEMBI, B KOTOPBIX TEIIO
cxatus CO, yTUIN3UpPYeTCs AJIsl COASHCTBHS B FeHepaluy napa, KOTOPbIi
ucrnonb3yercs ast uzBiaedeHuss CO, U3 pereHepallMOHHBIX KOJOHH. B Taknx mMeHee
JKeJaTeJbHbIX aIbTEPHATUBHBIX BapHaHTaX MPOLECC YTUIN3AIUHN TeIia MPeaCcTaBseT
co00i1 1OMONIHeHNE, HE3aBHCHMOE OT HEITOCPEACTBEHHBIX ONEePALHi 10 MPOU3BOACTBY
SHEPTHUH, U MOITOMY HE MOKET 00eCneunTh MHOTHE U3 JOCTOMHCTB PACKPBITHIX 3/1€Ch
CUCTEM U CIIOcO00B. B 3TOM ciydae M3BECTHBIE CHCTEMBI U CIIOCOOBI HE
npenycmaTpuBaroT ucrnoib3oBaHue CO;, BOSHHKAIOIIEr0 B Pe3yJNbTaTe COKUTAHUS
TOIUTMBA M OTOMPAEMOTro0 U3 L[MKJIa MPOU3BOICTBA IHEPTHUH CO CBEPXKPUTHYECKUM
CO,, a Takke He mpeanoyararT odecrnedeHne BHEIHEH TeTI0BON SHEPTUHU IS
XUMHUYECKUX MPOLECCOB myTeM ucnonb3oBanus CO; B ka4ecTBe TPaHCIOPTAOETbHOTO
TEIJIONOIIOTUTEJIS.

B onHOM MJIM B HECKOJIBKUX BapHaHTaX OCYIIECTBICHUS U300PETEHUS] MOXKET

obecrnieuuBaThcs criocod odecneyenus noroka CO» I KOHEYHOrO MOJIb30BATENS.
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Hanpumep, Takoi croco0 MOKET BKJIIOYATh: CKUTaHUE TOIUTUBA A GOpMHUPOBaHUS
NOTOKA MPOAYKTOB cropanus, cogepxxamux CO,; reHepalyio 3HEpTUHU; yAaleHue
OJHOTO UJIM HECKOJIbKUX 3arpsI3HAKOIIMX BELIECTB U3 MOTOKA NPOAYKTOB CTOPAaHUS AJis
obecrniedyeHus no cymectBy yuctoro notroka CO;; U OTIpaBKy MO CYIIECTBY YUCTOTO
noroka CO,, naBneHne W/ Uiau TeMnepaTypa KOTOPOro NpeBbIIAI0T XapaKTEPUCTUKH
oKpy:karineil cpensl. B yactHOoCTH, BenuunHa AaBieHus otnpasisiemoro CO;, MoxeT
OpITh IpUMepHO 2 Oapa WK BbILIE, MPUMEPHO S5 Oap uim Bbilne, mpuMepHo 10 Oap unu
BbILIE, MPUMEPHO 25 Oapa uiu Bhime, TpuMepHo S0 Oap WM BbILIE, I NPUMEPHO
100 6ap wnu Belme (YKa3aHHBIE BEJIMYMHBI UMEIOT BEPXHHUH Mpenesl B COOTBETCTBUH C
npeaeJbHbIMU AABJICHUSIMU, YKa3aHHBIMU JJI1 000OPyAOBaHUSA, HEOOXOAUMOTO AJIs
cxatust CO,, u obopynoBanus, UCMOAb3yeMoro s Tpancnoptuposku CO;). B
HEKOTOPBIX BapUAHTAX BEJIMYMHA JAaBIECHHUS MOXKET ObITh OT mpUMepHO 2 0ap 1o
npumepro 500 G6ap, ot npumepHo 10 Gap no mpumepno 490 Gap, ot nmpumepHo 25 Gap
no npumepro 480 Oap, ot mpumepHo 50 6ap no nmpumepHo 475 Oap, oT mpuMepHO 75
6ap no nmpumepno 450 Oap wnm ot npumepHo 100 6ap no npumepHo 400 Gap.
Temneparypa ornpasisiemoro CO; moxkeT ObiTh mpuMepHO 35°C unu Bhile,
npumepHo 40°C unu Boie, npuMepHo S0°C unu Beiie, npuMepHo 75°C unu Bblle,
wiu npuMmepHo 100°C unu Boime (yka3aHHbIE BEIUYNHBI UMEIOT BEPXHUHN Npenen B
COOTBETCTBHUU C OTPAHUYEHUSIMH IO TeMIepaType oO0OpyA0BaHUsA, HEOOXOAUMOIO AJIs
obpaboTtku CO;). B HEKOTOpBIX BapuaHTaX TeMIepaTypa MOXeT OBbITh OT IPUMEPHO
35°C no mpumepno 500°C, ot npumepHo 40°C no npumepno 450°C, ot npuMepHO
50°C go mpumepHo 400°C unu ot npumepHo 60°C no npumepno 350°C.

B ogHOM MM B HECKOJIBKMX BapHAHTAX HACTOsIIEe U300PETEHHE MOKET
OTHOCHUTBHCS K CUCTEME YIIPaBJIEHUs, MOAXOASIEH NI HCTIOJIb30BaHUS B
SHEepPreTU4YecKol ycraHoBke. Hanpumep, sHepreTuyeckas yCTaHOBKA MOXKET OBITh
YCTaHOBKOH, B KOTOPOH OCYINECTBISIETCS CKUIaHHUE TOMJINBA MO CYLIECTBY B UUCTOM
KHCJIOPOJ€ B KaMepe CropaHus npu nasjaeHuu npumepHo 12 Mlla unu Beiie ¢
JOTMOJHUTENbHBIM HUPKYJIUPYO UM TOTOKOM CO, sl MONy4YeHHUsl IOTOKa CMECH
NPOAYKTOB cropaHus u uupkynupyroinero CO,. B npyrux BapuanTax npou3BOACTBO
SHEPTUH MOXKET OBITh TAK)KE OXapaKTEPU30BAHO B OTHOLIEHUH OJHOTO MU
HECKOJbKUX CIENYIOIUX MOJOKEHNUH, KOTOPbIe MOTYT OBITh OOBEAUHEHBI B TIOOOM

KOJIMYECTBE U B JJIOOOM MOpsiIKe.
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OObenMHEHHBIN MOTOK MOXKET OBbITh MPOMYyLIeH Yepe3 TypOuHY, MPOU3BOIAIIYIO
SHEPTHUIO, C AABJIIEHHEM Ha BbIXOJ€ MO MeHbInei mepe 10 Oap. BeixiaonHoN moTok
TypOUHBI MOKET OBITh OXJIAXAEH B TEIJIOOOMEHHUKE, UCITOJIb3YIOIEM TEIIO
OTXOASIIMX ra30B AJIs MPeABapUTEIbHOTO Harpesa notoka uupkyaupywouero CO;.
BrIx10mHOM NOTOK TypOHHBI MOKET OBITh OXJIaXKIEH MOYTH A0 TEeMIIEPaTyphl
OKPY’KaloIei cpearl, ¥ IPU 3TOM MOXKET ObITh OTAEJIeHA CKOHIEHCUPOBAHHAS BOJA.
Japienue motoka razoodpasnoro CO; MoskeT ObITh MOBBIIIEHO 10 AABJIEHUS HA BXOIE
TypOUHBI MJIM TIOYTH IO 3TOTO AABJIEHHUS C MOMOIIBI Ia30BOTO KOMIIpECcopa, mocie
4ero ¢ moMoInbk Hacoca mioTHoro CO; popmupyercs notok nupkyiaupyroiero CO;.
Cymmapubiii CO,, mpOoU3BECHHBIN B KaMepe CrOPaHUs, MOXKET ObITh BBIBEIEH C
JTHO0BIM TaBJIEHUEM, BEIMYUHA KOTOPOTO HAXOIHUTCS MEXAY BEJIMYMHAMU AABJICHUS Ha
BXO/€ U BbIXOJe TypOUHBI. MOKeT BBOJAUTBHCS TEIUIO BHEIIHETO NCTOYHHUKA JUIS
IpeIBapUTEIbHOIO HarpeBa 4acTH Nnotoka uyupkyaupyrouero CO;, 1o TemnepaTypsl B
nuamna3zone oT 200 no 400°C, 4T0OBl YMEHBIIUTh PA3HHUIY TEMIIEPATYP BBIXJIOMHOTO
noToka TypOuHbI U notoka nupkyaupywmero CO,, BEIXOAAIIEro U3 TEMIIO0OMEHHHUKA,
HCIONB3YIOIIEro TeMa0 OTXOASIUX ra3os, 10 npuMepHo 50°C unu menee. MoxeTt
OCYILIECTBJISITHCS YIIPABJIEHUE PACXOAOM TOIINBA JJiA oOecreueHus TypOnHON
TpeOyeMoi BBIXOAHON MOIMHOCTHU. Y IpaBJIE€HHE TEMIIEPATYPOH HA BBIXOJE TYPOHHBI
MOXeT obecneunBaTbCsi CKOPOCThIO paboThl Hacoca CO,. YrpaBieHue naBleHUEM Ha
BbIxoze kommnpeccopa CO, MOXKET OCYINECTBIATHCS MyTEM PELUPKYJIALUU TOTOKA
cxaroro CO, Ha Bxox kommpeccopa. Pacxon cymmapuaoro CO,, nosy4aemMoro B
pe3yJibTaTe CropaHus TONJIUBHOTO ra3a U BIBOAUMOTO U3 CHCTEMBbI, MOXKET
HCIIOJIb30BaThCS ISl YIIPAaBIEHUs aBjleHneM Ha Bxonae kommpeccopa CO,;.
VYnpapieHue pasHULICH MEXIY TeMIIepaTypoil BEIXJOMHOIO MOTOKA TYPOUHBI,
NOCTYMAIIEro B TEMIIOOOMEHHHUK, UCIIOJBb3YIOMHUH TETIO OTXOASIIINX Ia30B, U
TeMIiepaTypoil notoka qupkynupymouiero CO;, BEIXOASIIEro U3 3TOro
TENJI00OOMEHHUKA, MOYKET OCYIIECTBISITLCS TAKUM 00pa3oM, 4TOObI OHA ObLTa paBHA
50°C unu MeHee, NyTeM yIpaBJeHUs PacxoOJOM 4acTu NoToka nuupkyiupyromero CO -,
KOTOPBI HarpeBaeTcsi AOMOJHUTENbHBIM HCTOUHUKOM TeIJia. YIIpaBJIeHUE PacXoa0M
CYMMapHOMH KUIAKOHN BOIBI U 3arpsA3HEHUSMH, BOZHUKIINMU B PE3YyJIbTATE CrOPAHUS
TOIUIMBA U YIaJE€HHBIMU U3 CUCTEMBbI, MOXKET OCYLIECTBIATHCS C UCMOIb30BAHUEM
YPOBHS B YCTPONCTBE OTAEJNEHUS KUAKON BOABL. YINpaBleHHe pacXoa0M KUCIOpOoAa

MOJKET OCYILIECTBJIATHCS AJi NOAJAep KaHUsI OTHOLIEHUS pacxoja KUCJIOpOaa K pacxoay
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TOIJIUBHOIO ra3a, YTO MOXKET 00eCleunBaTh B Pe3yJIbTaTe 3a1aHHBIA H30BITOK
KHCJIOPOJia BO BXOJHOM ITOTOKE TypOUHBI [JIs MOJHOTO CTOPAaHMS TOIUIMBHOIO ra3a u
OKHCJIEHUs ero KOMIoHeHTOoB. [IoTok kuciopoaa ¢ AaBleHHEM Ha YPOBHE AaBJIEHUs
Ha Bxozae kommpeccopa CO; MoxkeT ObITh CMeIIaH ¢ HeKOTOpbIM KosnnuecTBoM CO, co
Bxozaa kommnpeccopa CO, nis nonyueHus NOTOKa OKUCIUTENS C COAepKaHuEM
Kucjiopona ot npuMepHo 15% no npumepno 40% (MossapH. %), 4TO MOXKET MOHU3HUTH
anuabaTHYeCKy0 TEMIEpaTypy IJIAMEHH B KaMepe CrOpaHus. Y IpaBjIieHHue pacxoaoM
OKHUCJIUTEJISI, HeOOXOMUMBIM IJIs1 oOecrnedeHus TpeOyeMoro OTHOIIEHUSI KUCIOPOaAa K
TOIJIMBHOMY Ta3y, MOXKeT 00€eCIeunBaThCA CKOPOCTHIO pabOThl HACOCA OKUCITUTEIS.
VYrpapieHHue 1aBJICHUEM Ha BBIXOJE KOMIIPECCOPA OKUCIUTENS] MOKET
OCYIIECTBJISITHCS MMyTEM PELHUPKYISILIHI MOTOKA CKATOTO OKUCIHTENS HA BXOJ
KOMIIpeccopa. YIpaBlieHHE JaBJIECHHEM Ha BXOJ€ KOMIIPECCOPa OKHCIUTEINSI MOXKET
OCYIIECTBJSAThCS pacxonoM pazdasisromero CO;, cMEMAaHHOTO C KHCIOPOAOM, B
pe3ynbTaTe 4ero GOopMUPYETCs MOTOK OKUCIUTENs. YIPaBIeHHE OTHOIECHUEM
kuciopona Kk CO; B MOTOKE OKUCIUTENS MOJKET OCYIIECTBIISITHCS PACXOIOM
kuciopona. Kucimopon Moxker ObITh MOJAaH B CUCTEMY IIPOU3BOACTBA SHEPTUH MOA
JaBJIEHUEM, KOTOPOE IO MEHbUIEH Mepe PaBHO AABJIEHUIO HA BXOAE TYPOUHBI, MpHUUYEM
KeJATEJNbHO, YTOOBI MPU 3TOM IMOTOK OKHUCIHUTEINA COAEPKAI KUCIOPOA B
KOHI[eHTpanuu oT npumepro 15% no npumepno 40% (monsapH.%). Yopasienue
OTHOLIEHHUEM KHCJIOPOJa K TOIJIMBHOMY a3y MOXET OCYLIECTBIATHCS PaCX0I0M
Kuciopona. YmpasieHue oTHomeHueM kuciaopoaa k CO; B MOTOKE OKHUCIUTEINSI MOXKET
OCyIIeCTBJSITbCS pacxonoMm pazbasistomero CO;, oToOpaHHOTO C BBIXOAA
kommpeccopa CO,;.

B o1HOM MM B HECKOJIBKMX BapHAaHTaX HACTOSAIEe H300PETEHUE MOXKET
00ecneynTh CUCTEMBI POU3BOACTBA SHEPTHH, BKIIOYAKOI[UE HHTETPHUPOBAHHYIO
CHUCTEMY YIPABJIEHUs], KOTOPAsi MOXKET ObITh CKOHQUTYypHpOBaHA AJIs
ABTOMATH3UPOBAHHOIO YIPABJIIEHUS IO MEHBbILIECH Mepe OJHIM KOMIIOHEHTOM CHCTEMBI
NPOM3BOACTBA SHEPTHH. B 4aCTHOCTH, cHCTEMa yIIPaBICHUS MOXKET BKJIOYATh 110
MEHbIIEH Mepe OANH KOHTPOJUIEP, CKOHQUTYPHUPOBAHHBIN AJIsl IpUeMa BXOJIHOTO
CUTHaJIa, OTHOCSIIETOCS K U3MEPEHHOMY MapaMeTpy CUCTEMbI POU3BOACTBA YHEPTHUH,
U CKOH(UTYPHUPOBAHHBIN IS Iepeavyy BBIXOAHOI'O CUTHAJA MO MEHbIIEH Mepe B
OJITH KOMITOHEHT CHCTEMBI IIPOU3BOICTBA YHEPTUH, B OTHOIIEHUH KOTOPOT'O AOJIKHO

OCYLIECTBJSTHCA ABTOMAaTU3UPOBAHHOE YIIPaBJIEHUE.
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CucteMa Npou3BOACTBA SHEPTUU U MHTETPUPOBAHHAS CUCTEMA yIIPABJIEHUS
MOTYT OBITh TaK)K€ ONpPEAETEHbl B OTHOMIEHUH OAHOTO MM HECKOJbKHX CJIEAYIOINX
MOJIOKEHUH, KOTOpPbIE MOTYT ObITh OOBbEANHEHBI B JIOOOM KOJIMYECTBE U B JIOOOM
nopsinke. UHTErpupoBaHHas CUCTEMA YIIPABIEHUS MOKET BKJIIIOUATh KOHTPOJLJIED
MOIIHOCTH, CKOHQUTYPUPOBAHHBIN JJISl IPHEMa BXOJAHOTO CHTHAJA, OTHOCSINErocs K
SHEPTUH, MPOU3BOAUMON OJHUM HJIM HECKOJIbKHUMH KOMIIOHEHTAMH, MPOU3BOASAIIUMH
SHEPTHI0, CUCTEMBbI TPOU3BOACTB dHeprun. KOHTpoIep MOIIHOCTH MOXKET OBbITh
CKOH(UTYPUPOBAH s (BBIMOJHEH C BO3MOKHOCTBIO ) BBITIOJTHEHHSI OHOTO WU 000uX
u3 clenyrmux TpedoBaHuii: o0ecrnednBaTh BBIXOIHON CUTHAJ, TIepeaaBaeMblii B
HarpeBaTelsib CUCTEMbI MPOU3BOICTBA SHEPTUHU I YBEJIUUCHUS MJIU YMEHBIICHUS
BBIPAOOTKH TEIIa HarpesaTesieM, o0ecredynBaTh BBIXOJAHON CHTHAJ, MepelaBaeMblil B
TPpyOONPOBOAHYIO apMaTypy TOILIMBA, JJISI YBEJIMUYEHUS UM YMEHbIICHUS TTOAYH
TOIJIUBA B CHCTEMY MPOM3BOJACTBA dHEPTrUH. MHTEerpupoBaHHas CUCTEMA YIIPABIEHUS
MOXKET BKJIFOYATh KOHTPOJIJIEP OTHOIIEHHS TOTIINBO/OKHCIUTEb,
CKOH(UTYPUPOBAHHBIN I IpUEMa OAHOTO N 000UX M3 BXOJHOTO CHTHAJA,
OTHOCSIIETOCS K PacXOoAy TOIJIMBA, U BXOAHOT'O CUTHAJIA, OTHOCAIIETOCS K PacXoay
okucauresss. KoHTposiep OTHOMEHUs TOILIHBO/ OKUCTUTEIb MOXKET OBITh
CKOH(UTYPUPOBAH IJIs BBIIOJIHEHHS OAHOI'O UJIM O00UX M3 CIEAYIOIUX TPeOOBaHUMN:
obecreunBaTh BBIXOJHON CUTHAJ, NepeaaBaeMblii B TPyOONPOBOAHYIO apMaTypy
TOIJIUBA, JUI YBEJIUUYEHHUs WU YMEHbUIEHUS MOJaul TONJINBA B CUCTEMY
IPOU3BOACTBA YHEPTUHU; 00eCreYnBaTh BBIXOJHON CUTHAJ, NTepeiaBaeMbli B
TPyOONPOBOAHYIO apMAaTypPy OKUCIHTEJS, Ui YBEJIUUCHUS HJIH YMEHBbLICHUS MTOJauu
OKHCJIUTENSI B CHCTEMY MPOU3BOACTBA SHEPTHUU. UHTEerpupoBaHHas cucTeMa
yIOpaBJIEHUS] MOXET BKJIFOYATh KOHTPOJUIEP HACOCA, CKOHPUTYPUPOBAHHBIN IS
pUeMa BXOJHOTO CHTHAJA, OTHOCSIIEroCsl K TEMIIEPATypPe BBIXJIOMHOI'O MOTOKA
TypOUHBI B CHCTEME POU3BOACTBA SHEPTHH U 00ECTIeYeHHs BBIXOHOTO CUTHAJA,
nepenaBaeMoro B HaCOC, PaCIOJIOKEHHBIHN BbIIe TYPOUHBI IO MOTOKY, JJIs
YBEJMYEHUsS UM YMEHBIICHHS Pacxo/ia MOTOKA, BEIXOAAIIETO U3 HAacoca.
HWHTerpupoBaHHas CUCTEMa YIIPABISHHUS MOXKET BKIIOUATh KOHTPOJIJIEP AABJICHUS Ha
CTOPOHE BCACBIBAHMS HACOCA, CKOHPUTYPHUPOBAHHBIN IJIs MpUeMa BXOAHOT'O CUTHAINA,
OTHOCSIIETOCS K IaBJICHHUIO TEKy4deil Cpenbl BhIIIE HAcOCa MO MOTOKY B CUCTEME
IPOM3BOACTBA SHEPTHH, U 0OeCIIeUeHUs BBIXOAHOI'O CUTHAJA, EPEaBaeMoro B

TpyOONPOBOAHYIO apMaTypy PeLUPKYIALUH, KOTOPasi pacrojoKeHa BbIIIe HACOCa MO
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noToky. KoHTponnep nasieHust Ha CTOPOHE BCACBIBAHUS HACOCA MOXKET OBITh
CKOH(UTYPUPOBAH IJIs1 BBIIOJIHEHHS OAHOI'O UJIN O00UX M3 CIEAYIOIUX TPeOOBaHUMN:
obecrieunBaTh PELUPKYIALMIO OOJBIIErO UJIM MEHBUIEr0 KOJUUECTBA TeKydel cpenbl
B TOUYKY, KOTOpasi pacroJiO’KeHa BhIIIE 10 MOTOKY TPYyOONPOBOIHON apMaTypbl
peuupkyIsiuuy;, o6ecrnedynBaTh BBIBOJ U3 CUCTEMBI IPOU3BOACTBA YHEPTHHU OOJBIIErO
WU MEHBILIEro KOJIMYEeCTBa TeKy4del cpeabl BbIIe HAcoCa MO MOTOKY.
HUHTerpupoBaHHas cucTeMa yIrpaBjeHUuss MOXKET BKJIKOUYAaTh KOHTPOJIEp
peryJupoBaHus NaBJIeHHs, CKOHQUTYPHUPOBAHHBIN JJIsl IpUeMa BXOJHOTO CUTHAJA,
OTHOCSIIETOCS K aBJICHUIO BBIXJOMHOI'O MOTOKA TYpPOUHBI B CHCTEME MPOU3BOACTBA
SHEPTHUH, U 00ECTIeYeHHs BBIXOJHOTO CUTHAJIA, IEPe1aBaeMOT0 B BBIXOIHYIO
TpyOONPOBOIHYIO apMaTypy TeKy4eH cpenbl, 1l o0ecredeHns BO3MOKHOCTH BBIXOJa
TEKy4el Cpeabl U3 BBIXJOMHOTO MOTOKA U ONMIUOHAIBHO st 00€CredeHNs BBIXOAHOTO
CUTHaJIa, Iepe1aBaeMOr0 BO BXOJHYIO TPyOOTIPOBOJHYIO apMaTypy TeKy4del cpensl,
st obecrnedeHnsi BO3MOKHOCTH MOCTYIUIEHUSI TeKy4el Cpeabl B BBIXJOMHOW MOTOK.
HNHTerpupoBaHHas cucTeMa yIpaBJeHUs MOXKET BKJIKOUYAaTh KOHTPOJIEp
BOJOOTAEIUTENS], CKOHQUTYPUPOBAHHBIN ISl TPUEeMa BXOJHOTO CHUTHAJA,
OTHOCSILIErocsl K KOJMYECTBY BOJABI B BOJOOTAEIUTENE CUCTEMBI TP OU3BOJCTBA
SHEpPruM, U odecrneyeHns BBIXOJHOrO CUTHAJA, TepeaaBaeMoro B TpyOOnpoOBOAHYIO
apMaTypy yAaJieHHs BOJBIL, Ui oOecreueHus Uin NpeKpaleHns BO3MOKHOCTH
yAaJleHUus] BOABI U3 BOAOOTAEIUTENs U NOAAEPKAHUS 3aJJaHHOTO KOJIUYEeCTBA BOJbI B
BojooTtaenutene. MHTerpupoBaHHasi CUCTEMa YIIPaBJIEHUS MOXKET BKJIIOYATh
KOHTPOJIJIEP HACOCA OKUCIUTENS, CKOHPUTYPHUPOBAHHBIHN AJIs MpHEMa BXOAHOTO
CUTHaJIa, OTHOCSIIETOCS K OTHOMY MJIM K 00OMM M3 MacCOBOTO pacxoja TOIMJIUBA U
MacCOBOTO pacxoja OKUCIUTENs B CUCTEME MPOU3BOJICTBA SHEPTUU U BBIUUCIEHUS
OTHOLIEHHUsI MaCCOBBIX PACXOA0B TOMINNBA U okucautens. Kourponnep Hacoca
OKHCJIUTENSI MOXKET ObITh CKOHQUTYpUPOBaH AJs1 00ecredeH s BRIXOJHOTO CUTHAJA,
nepenaBaeMoro B HACOC OKHCIUTENS, IJIsl H3MEHEHHS MoTpedIsieMoil MOITHOCTH
Hacoca TakKuM o0pa3oM, 4ToObl BO3IEHCTBOBATh HA OTHOIIEHHE MACCOBBIX PACXOJIOB
TOIUIMBA U OKUCJIUTENS B CUCTEME NMPOU3BOJCTBA SHepruu. HTerpupoBanHas cucrema
yIpaBJIE€HUS] MOXKET BKJIKOUYATh KOHTPOJIJIEP AaBJIEHUS] OKUCIUTENS,
CKOH(UTYPUPOBAHHBIN [ IpHEMa BXOJHOTO CUTHAJA, OTHOCSIIErocs K JaBJIECHHIO
NOTOKA OKHMCIHUTEINSI HUXKE KOMIIPECCOpa OKUCIUTENS 110 IIOTOKY, B obecreueHus

BBIXOJIHOTO CHUTHAJIa, EPEaBaeMoro B MePEenyCKHYI0 TPyOOIPOBOAHYIO apMaTypy
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OKMCIHTENSA, 1t obecrniedeHnst 06xona koMmnpeccopa OONbIIUM UM MEHbIIUM
KOJIMYECTBOM OKHUcAUTeNss. MHTerpupoBaHHas cUCTEMa yIPaBIE€HUs MOXKET BKJIIOUYATh
KOHTPOJIJIEP NaBJIEHUSI OKUCIUTENsI, CKOHQUTYPUPOBAHHBIN AJIs TpUeMa BXOJIHOTO
CUTHaJIa, OTHOCSIIETOCs K AaBJICHUIO MOTOKA OKMCJUTEJS BbIIEe KOMIpeccopa
OKHCJIUTENIS 1O MOTOKY, U 00ecredyeHusl BBIXOAHOTO CUTHANA, IePeaBaeMoro B
TpyOONPOBOAHYIO apMaTypy PELUPKYIUPYEeMOil TeKkydeil cpensl, s obecrnedeHus
nobaBneHus: OONBIIETO HJIM MEHBLIErO KOJMYECTBA PELUPKYIUPYEMOM TeKy4del cpenbl
U3 CHUCTEMBbI IPOU3BOJCTBA SHEPTUHU K MOTOKY OKHCJHTEJS BBIIIE KOMIIpEccopa
OKHUCJIUTENS IO NOTOKY. B wacTHOCTH, penupKyaupyeMon TeKydel Cpeaoid MOXKeET
OBITh TOTOK TO cymecTBY yuctoro CO,. UHTErpupoBanHas cucteMa yrpaBJIeHHs
MOKET BKJIFOYATh KOHTPOJUIEp pa30aBieHus, CKOHQUTYPUPOBAHHBINA IS IpUeMa
BXOJIHOT'O CUTHAJa, OTHOCSILIErocsl K OHOMY HJIM K 000MM M3 MacCOBOT0 pacxoaa
OKUCJIUTENSI U MAaCCOBOr0 PACcX0/a MMOTOKA Pa30aBUTENs OKUCIUTENS U BBITUCICHUS
OTHOLIEHUSI MAaCCOBBIX PACXOAOB OKUCIHTENS U pa3OaBUTENS OKUCIUTENS.
KonTpomnnep pazdaBieHnss MOKeT OBITh CKOHQUTYpHPOBaH Ayl 0OecredeHus
BBIXOJHOT'O CHTHAJa, IE€PeaaBaeMoro B TpPyOONPOBOAHYIO apMaTypy BBOAA
OKMCIHTENS g oOecrnedeHus moaayn OOJpIIero Uin MEHbIIEro KOJNYeCTBa
OKMCJIUTENS B CHCTEMY MPOM3BOACTBA SHEPTHHU TaKUM 00pa3oM, 4ToOBI OTHOIIEHUE
MacCCOBBIX PACXOJIOB OKUCIUTENSA U pa30aBUTENs] OKUCIUTEN HAXOIAUJIOCh B 3alaHHOM
Auana3oHe.

HWnTerpupoBaHHas CUCTEMAa YIPABICHUA MOXKET BKJIKYaTh KOHTPOJIEp
JaBJICHUsI HA CTOPOHE BCACBIBAHUS KOMIIPECCOPa, CKOHPUTYPUPOBAHHBIN 115 TpreMa
BXOJJHOTO CHUTHAJa, OTHOCSIIErocs K JaBJIEHUIO TeKyuel cpeJbl BhIlle KOMIIpeccopa
IO MOTOKY B CHCTE€ME MPOU3BOJCTBA SHEPTUHU, U 00ECIeYeHUs BBIXOAHOTO CUTHAIA,
nepeaaBaeMoro B TpyOOIPOBOJHYIO apMaTypy PEeLUPKYISALUH, KOTOPask PacrojoKeHa
HIKe KOMIIpeccopa 10 MOTOKY U KOTOopast 00ecrneunBaeT peuupKyJIsanui O0NbIIero
UJIM MEHbIIEro KOJUYeCTBa TeKy4del cpebl B TOUKY, KOTOpas HaXOAUTCS BBILIE
KOMIIpeccopa o notoky. MHTerpupoBaHHas cuctemMa ynpaBJieHHUs MOXKET BKIIOYATh
KOHTPOJIJIEP CKOPOCTU pabOThI HACOCA, CKOHPUTYPUPOBAHHBIN 1T IPUEMa BXOJHOTO
CUTHaJIa, OTHOCSIIETOCs K AaBJICHUIO HA CTOPOHE BCACBIBAHUS HACOCA BbILIE HACOCA 1O
MOTOKY, U AJis1 0O0ecnedeHus BBIXOJHOIO CUTHANA, IepeaaBaeMoro B HACOC IJIs
YBEJIMYEHUs UM YMEHBIICHHUS CKOPOCTH paboTel Hacoca. MHTErpupoBaHHas cucreMa

YHOPpaBJICHUA MOKET BKIIKOYATh KOHTPOJIJICP TEILJIAa OOKOBOTO IIOTOKaA,
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CKOH(UTYPUPOBAHHBIN JJIsl IPUEMa BXOJHOTO CUTHAaJA, OTHOCSIIErocs K
BBIUHCJICHHOMY HEOOXOIUMOMY Pacxony Ajsi OOKOBOroO MOTOKa PELUPKYJIUPYEMOTO
IOTOKA BBICOKOTO AABJICHHS B CUCTEME MPOM3BOJICTBA SHEPTUH, U I OOeCIedeHUs
BBIXOJJHOT'O CHT'HAJa, IepeaaBaeMoro B TpyOONpOBOAHYIO apMaTypy OOKOBOTO MOTOKA
IJIsl YBEJIUYEHUs UM YMEHbLUIEHUS KOJIMYEeCTBA PELHPKYJIHPYEMOr0 NOTOKA BBICOKOTO
naBJIeHHUs B OOKOBOM ITOTOKE.

Cucrema MpoM3BOACTBA SHEPTUU MOKET COMEPIKATh. TypOUHY, KOMIIPECCOP,
PacCIOIOXKEHHBIH HUKE TYPOUHBI IO MOTOKY M COOOINAOIHICSA ¢ TypOUHON MO
TeKyueil cpele;, HacOC, PACIIONOKEHHbBIN HUKE KOMIIpEccopa Mo NOTOKY U
COOOLIAOIUICS ¢ KOMIIPECCOPOM IO TeKy4ell cpefie; U HarpeBaTelb, PacloJIOKEHHbIH
HUJKE HACOCa IO MOTOKY, COOOIIA0IUIICA C HACOCOM IO TEKy4Yel cpefe, a TaKxkKe
PacCIOJIOKEHHBIN BbILIE TYPOUHBI IO MOTOKY M COOOINAOIMUICS ¢ TypOUHOH 1Mo
Tekyueil cpene. CucTeMa MPOU3BOACTBA IHEPTHH MOKET ONMLMOHAIBHO BKJIIOYATh
peKyInepaTHBHBIN TEMIOOOMEHHUK.

B OnHOM MJIM B HECKOJIBKUX BapHaHTaX OCYLIECTBICHUS U300PETeHUS MOTYT
obecneunBaThCsA CIOCOOBI aBTOMATH3MPOBAHHOTO YIIPABJIEHHS] CUCTEMOMH
NpPOU3BOACTBA YHEPTUHU. B 4acTHOCTH, cnoco0 MOXKET BKJIIOYATh OCYLIECTBICHUE
paboThl CHUCTEMBI MPOU3BOCTBA YHEPTHH, COAEPIKAILEH TPyNNy KOMIIOHEHTOB,
KOTOpasi BKJIIOYaeT: TYPOUHY; KOMIIPECCOP, PACIIONOKEHHbIH HUXe TypOUHBI 1O
NOTOKY M COOOIaromuiics ¢ TypOMHON MO TeKyuel cpene; HaCOC, PaCIOJIOKEHHbIH
HUKe KOMIIpeccopa MO MOTOKY M COOOLIAIIUNICS ¢ KOMIIPECCOPOM IO TeKydel cpene;
U HarpeBaTelib, PaCIOJIOKEHHBIN HUKE HACOCA MO MOTOKY, COOOIAIOIIMIICS C HACOCOM
10 TeKy4el cpele, a TakyKe PaCloIOKEHHBIH BbIle TYPOUHBI 110 MOTOKY U
coobmarwmuiics ¢ TypOuHoOM o Teky4deli cpeae. Kpome Toro, ocymecTsieHue padboTsl
CHUCTEMBI MTPOU3BOACTBA SHEPTUU MOKET BKJIIOYATh UCMOJIb30BAHUE OJHOIO HIIH
HECKOJIbKUX KOHTPOJUIEPOB, HHTETPUPOBAHHBIX B CHCTEMY MPOU3BOACTBA SHEPTUU JJIs
npreMa BXOJHOTO CHI'HAa, OTHOCSIIETroCs K M3MEPEHHOMY MapaMeTpy CHCTEMBbI
NPOU3BOJCTBA YHEPTHUH, U 00eCreueHns] BBIXOJAHOTO CUTHaJa, KOTOPbIH obecrneynBaeT
yIpaBJjieHHe B aBTOMAaTHYECKOM PEXKHME MO MEHbIIEH Mepe OJHUM U3 TPYIIIbI
KOMITOHEHTOB CHCTEMbI MPOU3BOACTBA YHEPTHH.

B npyrux BapuaHTax crocoObl MOTYT OBITh ONpe/eseHbl B OTHOLIEHUH OTHOTO
WJIH HECKOJIbKUX CIEAYIOLINX IIaroB, KOTOPbIe MOT'YT OBbITh OOBEIUHEHBI B JIIOOOM

KOJIMYECTBE U JIIOOOM mopsifike. BoIXxogHOW CUTHAT MOXKET (OPMHPOBATHCS HA OCHOBE
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3aMporpaMMHUPOBAHHOTO AJITOPUTMA YIIPABJIEHHUS, PEaJN30BAHHOTO Ha
BBIYHCIIUTECIIbHBIX CPEACTBAX. OCYH_IGCTBJ'IGHI/IG pa6OTI:>I MOIKET BKJIKOYATb
UCIOJIb30BAHNE KOHTPOJIIEPA AJIsl MPHUeMa BXOJHOI'O CUTHAJ, OTHOCSIIErocs K
MOIIHOCTH, BbIpaOaThIBa€MOH CUCTEMOI MPOM3BOACTBA SHEPTUHU, U YKA3aHUS HA
BBIMIOJIHEHUE OAHOTO UJIM 00OMX M3 CIEAYIOIINX AeHCTBUIl: o0ecrneueHne BBIXOJHOIO
CUTHAJa, NepeaaBaeMoro B HarpeBaTeJb JJIsl YBEIHMYEHUs UJIH YMEHbBIISHUS
BbIPaOOTKH TeIJIa HarpesaTeseM; o0ecredeHne BBIXOAHOTO CUTHAJIA, IIePeaBaeMoro B
TPpyOOMPOBOIHYIO apMaTypy TOIJIMBA CUCTEMBbI TPOU3BOACTBA SHEPTUH IS
o0ecrieueHUsT BO3MOKHOCTH YBCIUYCHNA UJIW YMEHBIICHUA IMMOAAYU TOIIJIMBA B
cuctemMy npousBoacTBa 3Hepruu. OcymecTBiaeHne pabOThl MOXKET BKIKOYATh
HCIOJIB30BAHNE KOHTPOJUIEpA AJIsl MPHEMa OJHOTrO MJIM O0OMX U3 BXOAHOIO CUTHAJA,
OTHOCSIIIETOCS K PAaCXOAY TOIUIMBA, U BXOJHOI'O CUTHAJA, OTHOCSIIErocs K Pacxoay
OKHCJIHUTENS, U YKa3aHUs Ha BBHIMOJHEHUE OJHOTO HIJIM 00OMX U3 CIEAYIOHX
nencTBuil: o0ecrneueHne BBIXOJHOIO CUTHAJA, [TepeaBaeMoro B TpyOONIpOBOAHYIO
apMaTypy TominBa CUCTEMbI IPOU3BOACTBA DOHEPTUU OJIA obecrieueHUsI BO3MOKHOCTH
YBCIUYECHUA UJIN YMCHBUICHUA MOAAYU TOIJIMBA B CUCTEMY IPOU3BOACTBA OHEPTUU,
obecnedueHne BBIXOAHOTO CUTHAJIA, TEPe]aBaeMoro B TpyOONpPOBOAHYIO apMaTypy
OKUCIIUTEJIAA CUCTEMbBI IPOU3ZBOACTBA DHEPIrUU IJId obOecreueHnss BO3MOKHOCTH
YBEJMYEHUS UM YMEHbIICHHS MMOJaYH OKUCIUTENSA B CUCTEMY NPOU3BOACTBA
sHepruu. OcymecTBiaeHne pabOThI MOXKET BKJIIOUATh HCIIOJb30BaHUE KOHTPOJIEPA
IJ1s1 IpUeMa BXOAHOTO CUT'HAJIa, OTHOCSIIErocsl K TeMIepaType BBIXJIOMHOTO NMOTOKa
TypOuHBI, 1 oOecreueHne BbIXOJHOTO CUT'HAJa, TepeaaBaeMoro B HacocC,
paCHOHO}I(eHHbIﬁ BBIIIE Typ6I/IHbI IO MOTOKY, AJIA YBCIUYCHUA NJIU YMCHBIICHUA
pacxoja MoToka, BeIxondmero u3z Hacoca. OcymiecTsieHne paboTel MOKET BKJIIOYATH
HCIOJIb30BaAHNE KOHTPOJUIEpA AJIsl MpHUeMa BXOJHOI'O0 CUTHANA, OTHOCSIIErocs K
JaBJIEHUIO T€Ky4Yel Cpebl Ha CTOPOHE BCACBIBAHMS HACOCA BBIIIE HACOCA 1O NMOTOKY U
oOecrieueHne BBIXOAHOTO CUTHAJIA, IIEPE1aBaeMOro B TpyOOIPOBOAHYIO apMaTypy
PELMPKYJISILIMKU, KOTOpasi pacnoJioKeHa BhILIE HACOCA MO MOTOKY. B yacTHOCTH, MOXKET
BBITIOJIHATHCS OJHO Uin 00a U3 ClIeAyIInX TpeOOBaHHUI: KOHTPOJIep o0ecednBaeT
PELUPKYISILHIO OOJBIIETr0 MJIM MEHBIIEr0 KOJUUECTBA TEKy4eH Cpebl B TOUKY,
KOTOpas pacrojioXKeHa BhIlIe TPyOONMPOBOAHONW apMaTyphbl PELUPKYJISALHUH 1O MMOTOKY,
KOHTPOJIIep 00ecrneynBaeT BbIBOJ U3 CHCTEMBbI IPOU3BOACTBA SHEPTHHU OOIBIIEr0 WU

MCHBIICTO KOJIUYCCTBA Tequeﬁ CpE€Abl BbIIIEC HACOCA IO MOTOKY . OCYH.IeCTBJ'IeHI/Ie



10

15

20

25

30

- 13 -

paboThl MOXKET BKJIKOYATh HCIOJIb30BAHUE KOHTPOJIIEpA AJIsl MpUeMa BXOJHOIO
CUTHAJIa, OTHOCSIIErocs K IaBJISHUIO BBIXJIOMHOIO MOTOKA TypOUHBL, U o0ecrnedeHus
BBIXOJJHOT'O CHT'HAJa, IePeaaBaeMoOro B BBIXOJHYIO TPYOOIIPOBOIHYIO apMaTypy
TeKyuel cpeasl, 1 o0ecrneueHns: BO3MOXKHOCTH BBIXO/AA TEKyUel Cpeabl U3
BBIXJIOITHOT'O TIOTOKA U OMIMOHAJIBHO JJIs1 00eCedeHNs] BBIXOJHOrO CUTHANA,
nepenaBaeMoro BO BXOJHYIO TPyOOIPOBOAHYIO apMaTypy TeKy4Yeu Cpeabl, s
ofecriedyeHusi BO3MOXHOCTH MOCTYIIJIEHUS TEKy4Yel Cpelibl B BBIXJIOMHOMN MOTOK.
OcymecTBieHue paboOThl MOKET BKJIFOYATh MCIOJb30BaHNE KOHTPOJIIEpA s IpuemMa
BXOJIHOTO CHUTHAJa, OTHOCSIIEr0oCsl K KOJUYECTBY BOABI B BOAOOTAEIUTENE CHCTEMBI
NPOU3BOCTBA YHEPTHH, U OOECIeUeH s BIXOJHOTO CUTHAJA, TepenaBaeMoro B
TpyOONMPOBOAHYIO apMaTypy yOaJeHHUsl BOIbI, AJisi 00eCreYeHU sl UK MpPeKpalieHus
BO3MOJKHOCTH yJaJ€HUsI BOABI U3 BOJOOTACIUTENSI U MOAAEPIKAHUS 3aJJaHHOTO
KOJM4eCTBa BOABI B BogooTaenutesne. OcyuecTBieHue paboThl MOKET BKJIOYATh
UCIOJIb30BaHNE KOHTPOJIJIepa AJisl MpHeMa BXOJHOI'O CUTHAJ, OTHOCSIIErocsl K OJJHOMY
WM K 000MM M3 MacCOBOTO PAacXo/a TOMJIMBA U MACCOBOI'O PACXOAa OKUCIUTENS B
CUCTEME MPOU3BOJCTBA YHEPTHHU U BHIYUCIEHHS OTHOIIEHHS MAaCCOBBIX PACXOI0B
TOIUTMBA M OKUCIUTENsI. B 4aCTHOCTH, KOHTpOJLJIEp MOKET 00ecrneunBaTh BBIXOAHOM
CUTHAJ, IepeaaBaeMblil B HACOC OKUCIUTENS, A1 U3MEHEHUsI MOIHOCTH,
noTpedsieMolt HACOCOM, TaKUM 00pa3oM, 4TOOBI BO3/1€HICTBOBATh HA OTHOIIEHHUE
MacCCOBBIX PACXOJIOB TOIJIMBA U OKHCJIHTENS B CHCTEME MPOU3BOACTBA SHEPTHH.
OcymecTBiaeHne paboThl MOXKET BKJIIOYATh UCIOJb30BAHHE KOHTPOJLIEpa s IpuemMa
BXOJHOT'O CHUTHAJa, OTHOCSIIErOCs K AaBJIEHHUIO MOTOKA OKUCIUTEINSI HUKE
KOMIIpECCOopa OKMCIIUTES MO MOTOKY, U 00ecledeH sl BBIXOMHOTO CUTHANA,
nepesaBaeMoro B MEPEeNnyCKHY TPyOONPOBOAHYIO apMaTy Py OKHCITUTEIS, IS
obecneyenus odxoaa koMmpeccopa OOJNBIIUM UM MEHBIITUM KOJTUYECTBOM
okucautensa. OcymecTBiaeHne padOThl MOKET BKJIOYATh HCIOIb30BAHNE KOHTPOJUIEpA
IJIsl TpUeMa BXOJHOIO CUTHAja, OTHOCSILIEroCs K IaBJASHUIO TOTOKA OKHCIUTENS
BbIIIE KOMIIPECCOpa OKUCIUTES MO MOTOKY, U 00ecreyueH sl BHIXOJHOTO CUTHAJa,
nepeaaBaeMoro B TpyOONPOBOIHYIO apMaTypy PELUPKYJIUPYEMOH TeKy4deil cpemsl,
s obecrnedenus: nodapieHus: OONBIIErO UM MEHBIIEr0 KOJTUYeCTBa
PELUPKYIUPYEMOi Cpeabl K MOTOKY OKHCJIHTEJSI BbIIIE KOMIIPECCOpPa OKUCTUTENS 1O
NOTOKY. B wacTHOCTH, pelupKyIHUpyeMOl TeKy4del cpeaoi MOKeT ObITh MOTOK IO

cymectBy unuctoro CO,. OcyumecTiaerne paboThl MOKET BKJIFOYATh UCIIOJIb30BAHUE
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KOHTPOJIJIepa A IpHUeMa BXOJHOIO CUTHAJ, OTHOCSIIErocss K OAHOMY MJIH K 000uM
U3 MAacCOBOI'0 PacxXxoja OKHCIHUTENS U MacCOBOIO pacxoaa MOTOKa pa30aBUTEs
OKMCJIUTENS U BBIYUCIEHUS OTHOIIEHNUS MAaCCOBBIX PACXOJ OB OKUCIHUTENS U
pa30aBuUTENA OKUCIUTENS. B 4aCTHOCTH, KOHTpOJIIEp MOXKET ObITh CKOHPUTYPUPOBAH
ans obecrnede s BBIXOJHOTO CUTHAA, TepeaaBaeMoro B TpyOONpPOBOAHYIO apMaTypy
BBOJIa OKUCIHUTENS 1151 oOecreueHust mofadu OOJbIIero MIM MEHbIIEro KOJUYeCTBa
OKHCJIUTENSI B CHCTEMY MPOU3BOACTBA SHEPTHHU TaKUM 00pa3oM, 4TOOBI OTHOLICHHE
MacCCOBBIX PACXOJIOB OKUCIUTENS U pa30aBUTENsI OKUCIUTEN HAXOIUIOCH B 3aIaHHOM
nuanazone. OcymecTBieHne paboThl MOXET BKJIIOYATh UCIIOIB30BAHNE KOHTPOJIIEPA
IJIsl IpUeMa BXOJHOTO CUTHAJIA, OTHOCSINErocs K JaBJICHUIO HA CTOPOHE BCACHIBAHUS
KOMIIpeccopa TeKydeil Cpeabl BhIlle KOMIpeccopa Mo MOTOKY, U oOecrnedeHns
BBIXOJIHOTO CHUTHaJIa, IEPEIaBaeMoro B TPyOONPOBOIHYIO apMaTypy PEeUUPKYIISLHUH,
KOTOpasl pacIoIOKeHa HUXe KOMIIPECCOpa MO MOTOKY M KOTOopas oOecrneunBaeT
PELUPKYISILHIO OOJBIIEro UM MEHBIIETO KOJUUECTBA TeKyUell Ccpenbl B TOUKY,
KOTOpasi HAXOAHUTCS BBIIIE KOMIpeccopa no notoky. OcymecTBieHne paboTsl MOXET
BKJIFOYATh UCIOJb30BaHNE KOHTPOJLIEPA IJIs IpUeMa BXOAHOTO CUTHAJA,
OTHOCSIIETOCs K JaBJICHUI0 Ha CTOPOHE BCAChIBAHHUS HACOCA BbIIIE HACOCA 1O MOTOKY,
U 1151 obecneyeHns BBIXOJHOrO CUTHAJIa, IePe1aBaeMOro B HACOC AJIsl YBEJIUYEHUS
WM YMEHBLIEHUs CKOPOCTHU paboTsl Hacoca. OcyinecTBiaeHHe paOOThI MOXKET
BKJIFOYATh UCIOJb30BaHUE KOHTPOJLIEpa I IpUeMa BXOAHOTO CUTHaJa,
OTHOCSIIIETOCS K BBIYUCIEHHOMY HEOOXOIMMOMY pacxoay st OOKOBOTO NMOTOKA
PELUPKYISILHOHHOTO MOTOKA BBICOKOTO aBJIeHUs, U 00ECIeYeHUs BBIXOAHOTO
CUTHAJa, NepeaaBaeMoro B TpyOONpoBOAHYI0 apMaTypy OOKOBOTO IMOTOKA. AJIS
YBEJIMYEHUsS U YMEHbIICHHS KOJUYECTBA PELUPKYJIHPYEMOTO IMOTOKA BBICOKOTO
JaBJieHUs B OOKOBOM MOTOKE. B HEKOTOPBIX BapHaHTaX CIOCOOBI YIPABIIEH Us IS
SHEPTreTUYECKOH YCTAHOBKH MOTYT BKJIFOUATh. PEryJIUPOBAHUE TEINIOBOTO NMPOdHIs
teruooOmeHHoro anmapata (TOA), padoraromero ¢ rpynmnoit (HECKOJIbKUMH)
MOTOKOB, MPOXOASLINX MeXAy nepBbiM KoHoM TOA ¢ nmepBoii pabouei
TeMnepatypoi u BTopbiM koHIOM TOA co BTOpo#, Oonee HU3KOH, paboueit
TEMIEPATYPOii; MPUUYEM PEryJHPOBAHHE BKIIOYAET OCYIIECTBICHNE PYyHKIIUN
yIpaBJIEHUs], KOTOPasi U3MEHSET MaCCOBBIH PAacXOJ OJHOTO UJIM HECKOJIBKUX IMOTOKOB
U3 TPYIIIBI TOTOKOB MyTeM A00aBIEHUS MaCCOBOTO pacxo/a K OXHOMY HJIU K

HCCKOJIBKHUM IMOTOKAaM U3 I'PYIIINbI MIOTOKOB UJIN 0T6opa MacCCOBOT'O pacxoda U3 OAHOro
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WJIM HECKOJIbKUX MOTOKOB U3 I'PYIIBI MOTOKOB MPU TEMIIEPATYPE, BEIUUNHA KOTOPOH
HaXOAUTCS B HHTEPBaJie IPOMEXYTOUYHBIX TeMnepaTyp BHyTpu TOA B Touke, KOTOpas
HaxoauTcst Mexay nepBbiM KOHIOM TOA u BropsiM koHIOM TOA. Takue cnocoObl
MOTYT OBITh ONpeAeseHbl B OTHOIEHNH OJHOTO UM HECKOJIbKHUX CJIEIYIOUX
HOJIOXKEHUH, KOTOPbIe MOTYT OBITh OOBEIMHEHBI B JIIOOOM KOJIMYECTBE U B JIIOOOM
HOpsIAKE.

PerynupoBaHue MOXeT BKJIIOYATh obecredeHne 00X0a 4aCTbI0 HarpeToro
notoka, npoxoasmero depe3d TOA, cexuuu TOA no nepenyckHON JUHUU, TaK UYTO
perynupoBanue 3GPEeKTHBHO YMEHbIIAET MACCOBBIA PACX0OJ HArPETOro MOTOKA,
npoxozsmero yepe3 cekuuo TOA, koTopast 00XOIHTCA.

Harpertsiit notok, npoxoxasmuii uepes TOA, MokeT mpeacTaBiaiaTh coOoH
HarpeThlii BBIXJIOMMHON MOTOK, BBIXOSLIUNA U3 TYPOUHBI, TPUYEM HATrPEThII
BBIXJIOITHOHM MOTOK TYPOMHBI MPOX0oAUT OT nepBoro koHua TOA ko BTOpoMy KOHIY
TOA nnsa obecrieueHUs OXJIAXKIEHHOT'O BBIXJOMHOI'O MOTOKA TypOUHBI, U 3aTeM
OXJIAJKJI€HHBIH BBIXJIOMHOW MOTOK TYPOMHBI MPONYCKAKOT AJs 00paboTKN yepe3 OauH
UJIU Yepe3 HECKOJIbKO YCTPONCTB U3 pa3feNUTeNbHOrO yCTPONCTBA, KOMIIpeccopa U
Hacoca.

DyHKIUS YIIPaBIESHUS MOXKET BKJOUYATh oOecreueHne 00Xoaa 4acThi0 HarpeToro
notoka, npoxozsuiero yepes TOA, cekunu TOA no nepenyckHOW JUHUU, B OTBET HA
OIMH WK 00a U3 CAEAYIOLUINX CUTHAJIOB, IPUHATHIX KOHTPOJJIEPOM: CUTHAI,
YKa3bIBAIOIIHMI HA U3MEHEHHE NOTpebIsieMOl MOITHOCTH, BBI3BIBAIOLIEE U3MEHEHHE
pexxuma paboTel TYpOHMHBI, B pe3yJbTaTe YerO U3MEHSETCS TeHepalus MOIHOCTH
SHEPreTU4YeCKON YCTaHOBKOMW, U CUTHAJ, YKa3bIBAKOUINI HA TO, 4TO TeMIepaTypa
BHYTpu TOA HaxoguTcs B mpenenax 3alaHHOTO AUaNa30Ha OTHOCUTEJIbHO
MaKCUMaJIbHOU paboueii Temmnepatypsl TOA.

@DyHKUIUS YIPABICHUS MOXKET BKJIOYATh OTKPBITHE TPYOOIPOBOAHON apMaTypHhl,
PAaCIHOJIOKEHHON B NEPENyCKHON JIUHUH.

YacTb HArpeToro MOTOKa, MPOXOASIIEro MO MEPENnyCKHOW JIMHUU, MOXKET OBbITh
o0beINHEeHA C OXJIAKAECHHBIM BBIXJIONMHBIM IIOTOKOM TYPOHHBI HUXKE 1O TIOTOKY
BTOporo koHna TOA u BpllIe MO NOTOKY OJHOTO UJINU HECKOJbKUX YCTPOMCTB U3
pa3fenuTeNbHOTO YCTPOMCTBA, KOMIIpECCOpa U Hacoca.

Cnoco0 MoXeT BKIII0YATh Takxke obecrnedeHne 06paboTKH 4acTH HArpeToro

MOTOKAa, MPOXOoAAIIECIro Mo HepeHYCKHOﬁ JIUHUU, B IEPCIIYCKHOM TENJ000MEHHHUKE JJIS
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nepenavyu Temia OT YaCTU HarpeToro NoToKa B NepenyCKHOMN JUHUU OJHOMY HJIU
HECKOJIbKUM APYTHUM MOTOKaM.

PerynupoBaHue MoXeT BKJIIOYATh OJHO MK 00a U3 CIEAYIOIINX JeHCTBUM:
obecrnieueHne NPOXOKAEHHS YaCTH PELIUPKYJIUPYEMOro OToKa, Harpesaemoro B TOA,
B BBIXJIOITHOM NOTOK, oxynaxaaeMbli B TOA, Tak 4TO peryjiupoBaHue IPUBOIUT K
YBEJIUUYEHUIO MAaCCOBOTO PacXxoa BBIXJIOMHOIO MOTOKA, NPOXOAAIIEr0 Yepe3 CEKLHI0
TOA; u obecrnieyeHne NPOXOXKASHUS YACTH TOTOKA OKHCIUTEJISI, HATPEBa€ MOTO B
TOA, B BeIXJIONMHON NMOTOK, oxJaxaaeMblil B TOA, Tak 4TO peryJiupoBaHUe MPUBOIUT
K YBEJIMYEHHIO MaCCOBOI'0 Pacxo/ia BEIXJIOMHOIO MOTOKA, MPOXOISLIEro Yepe3 CeKIHI0
TOA.

@DyHKIUS YIPABICHUS MOXKET BKJIOYATh O0ECIEUCHUE MPOXOKAECHHS
COOTBETCTBYIOLIEH YacTU peLUPKYJIUPYEMOTro MMOTOKA U MOTOKA OKUCIIUTENS B
BBIXJIOITHOHM MOTOK B OTBET Ha OJMH WU 00a U3 CIeAYIOUIUX CUTHAJIOB. CUTHA,
YKa3bIBAKOIINH Ha H3MEHEHHE MOTPedIsieMOil MOIITHOCTH, BBI3bIBAIOIIEE N3MEHECHHE
pexxuma paboTel TYpOHMHBI, B pe3yJIbTAaTE UETO U3MEHAETCS TeHepais MOIHOCTH
SHEPreTU4eCKON YCTAaHOBKOMW, CUTHAJI, YKAa3bIBAIOIIUN HA TO, YTO TEMIIEpAaTypa BHYTPHU
TOA HaxoautTcs B mpeaesiax 3alaHHOrO 1Mana3oHa OTHOCUTENbHO MaKCUMaJIbHOMN
paboueit Temnepatypsl TOA. DHeprerudyeckas yCTaHOBKA MOXKET COIEPKATh
PEeLUPKYISLHOHHBIN KOMIIpeccop, CKOHPUTYPUPOBAHHBIN 1t 0TOOpaA YacTU
HarpeToro BBIXJIOMHOTO NOTOKa TypOuHBI, npoxoasero yepe3 TOA, noBsieHus
AaBJIEHHS 4aCTU OTOMPAEMOro HarpeToro BBIXJIOMHOIO MOTOKA TypOWHBI U
COEIUHEHUs] YaCTHU HArPETOr0 BBIXJOMHOI'O MOTOKA TYPOUHBI, MOCJE MOBBILICHHS €€
nasieHus, B cekunuu TOA HUXKE 10 TOTOKY.

DyHKIUS YIIPABIEHUS MOXKET BKIIOYATh 3aKPbITHE HANPABJISAIOLIEH 3aCIOHKH Ha
Bxozae (IGV) penupkyIamuOHHOTO KOMIIPECCOPA B OTBET HA CHTHAJ O TOM, 4TO
temnepatypa BHyTpu TOA HaxonuTcs B mpeaesiax 3alaHHOW MOPOTOBOUN BEJIMYHUHBI
OTHOCHUTEJIbHO MaKCUMallbHOH paboueli Temnepatypsl TOA.

Cnoco® MOKeT BKIIOYATh TakkKe NJoOaBJeHHe TeIa K OOJHOMY HJIH K
HECKOJIbKUM MOTOKaM U3 TPYIIMbI IOTOKOB, MPOXOASLUIUX MEXIY MePBbIM KOHI[OM
TOA u BTopbiM KOHIIOM TOA, npuyeMm 100aBISIOT TEILIO, TEMIIEpaTypa KOTOPOTO
HaxOJMUTCs B AUANa3oHe NPOMeXYyTOUHBIX TeMmnepatyp BHyTpu TOA, B Touke,
Haxojsuelcsa Mexay nepsbiM KOHIIOM TOA u BTopsiM koHLIOM TOA, 1 Tenno

n00aBISIIOT C HCMONIb30BAaHUEM HarpesaTelsi, paboTatoniero Hezasucumo ot TOA.
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Harpesartens MoxeT OBbITh HarpeBaTeseM, HCIOJIb3YIOLUIUM TEIJIO OT CTOPAHHS
TOILJIUBA.

Tenno mosxet ObITh 7OOABIEHO B BBIXJIONMHON MOTOK TYPOUHBI, IPOX OISl
yepe3 TOA, u BBIXJIONMHON NOTOK HarpeBaTess, UCIOJIb3YIOLIEro TeMJI0 OT CrOpaHus
TOIUTMBA, 100ABJSIIOT HEMIOCPEICTBEHHO B BBIXJIOMHOH MOTOK TYPOUHBI.

B npyrux BapunaHTax u3o0peTeHne MOXKET B YACTHOCTH OTHOCUTBHCS K
SHEPreTUYeCKUM ycTaHOBKaM. Hampumep, sHepreTuyeckas yCTAaHOBKA MOJKET
conepikaTh. TypOUWHY; reHepaTop dHepruu;, TermoooOmennbiii annapat (TOA); onun
WJTH HECKOJIbKO KOMIIPECCOPOB MJIM HACOCOB; M OI0K ynpasieHus; mpuyeM TOA
CKOH(UTYPUPOBAH IS TEIJIOOOMEHA MEXKIY IPYNIOH MOTOKOB, MPOXOASIIUX MEKIY
nepBbiM KOHIIOM TOA ¢ mepBoii paboueit Temnepatypoit u BTopsiM kKoHLIOM TOA co
BTOpOH, Oonee HU3KOM, Temnepatypoii; TOA MoxeT conepkaTh OAUH HJIM HECKOJBKO
KOMIIOHEHTOB, CKOHQUTYPUPOBAHHBIX I 7OOABIEHHUSI MAaCCOBOTO Pacxo/ia K OJJHOMY
WU K HECKOJIbKUM MOTOKAaM M3 TPYIIIBI TOTOKOB UJIHU JJIs1 0TOOpa MacCOBOIO pacxonaa
U3 OJTHOTO MUIM HECKOJBKUX IMOTOKOB M3 TPYIIIBI TIOTOKOB B TOUKE, KOTOpas
pacrnoyiockeHa Mexay nepsbiM KoHIOM TOA u BTOpbiM KOHIIOM TOA, Tak 4TO 4acTh
TeKy4el cpeabl, IpOoXoasiieil B OAHOM UJIU B HECKOJIBKMX MOTOKAX M3 T'PYIIIIBI
NOTOKOB, OTBOJUTCS OT IMPOXOXKIAEHUS uepe3 ocTaidbHyo 4acTh TOA; u 610k
yIpaBJieHUs] CKOHQUTYPUPOBAH Ui IIpHeMa CUTHaja, ONpeaeNsouero padbouni
peXMM dHEPreTUYeCKOl YCTAaHOBKY, U Ha OCHOBE 3TOT0 CHrHasia OJIOK yIIpaBJICHUS
BbIpa0aThIBAET BBIXOJAHOW CHUTHAN, 00€CTIeYNBAIOIIMNI yIIPABICHHE OJHUM WU
HECKOJbKUMH KOMIIOHEHTaMHU, CKOH(QUTYpPUPOBAHHBIMU JJisl 7OOABIEHUS MaCCOBOTO
pacxona K OTHOMY MJIM K HECKOJIBKHM MOTOKaM U3 I'PYMIbl TOTOKOB WU st OTOOpa
MacCOBOT'0 pacxoja U3 OJHOIO UJIM HECKOJBKUX MOTOKOB M3 IPYMIIbI MOTOKOB. Takue
SHEPreTUYECKHUe YCTAHOBKU MOTYT OBbITh ONMpeaeseHbl B OTHOMIEHUH OJHOTO HIIH
HECKOJIbKUX CIENYIOIUX MOJOKEHUH, KOTOPbIE MOTYT ObITh OOBEAUHEHBI B JIOOOM
KOJIMYECTBE U B JJIOOOM MOpsIIKe.

TOA mosxeT ObITh CKOHPUTYPUPOBAH AJISI TETIOOOMEHA MO MEHbIIEH Mepe
MEXXIY BBIXJIOMHBIM MOTOKOM TYPOHMHBI, BBIX OJSIIUM U3 TYPOUHBI, M OTHUM HIIH
000UMH U3 PEUUPKYJIUPYEMOTrO IMOTOKA U TOTOKA OKMCIUTEIS.

OnuH MM HECKOJIbKO KOMIOHEHTOB, CKOH(UTYPUPOBAHHBIX IJIs1 1OOABIEHUS
MacCOBOI'0 pacxojaa K OAHOMY MJIM K HECKOJIBKUM IMOTOKAM U3 I'PYINIbI TOTOKOB HUIIH

AJI 0T6opa MaCCOBOTO pacxoaa U3 OAHOTO UJIHU HECKOJbKUX MMOTOKOB U3 I'PYIIIIbI
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MOTOKOB, MOKET BKJIIOUYATh NMEPENYCKHYIO JIMHUIO U NMEPENyCKHYI TPYOONpPOBOAHYIO
apMaTypy, CKOHQUTIypUpOBaHHBIE IJIs1 OTBOJA YACTH BBIXJIOMHOI'O MOTOKA TyPOUHBI,
TaK 4TO 3Ta 4acTh 00xoaut cexunro TOA.

DHepreruueckas yCTAaHOBKAa MOKET COAEPIKATh TaKkKe NepenyCcKHOU
TErmI000MEHHHUK, paboTarOMNI ¢ MepenyCcKHON JUHUEH 1 CKOH(GUTYPUPOBAHHBIH IS
nepeaady Terja OT OTBEJEHHON YaCTH BBIXJIOIIHOI'O OTOKA TypOUHBI OTHOMY HIIH
HECKOJIbKUM JAPYTHUM MOTOKaM.

OnuH WM HECKOJbKO KOMIIOHEHTOB, CKOH(UTYPUPOBAHHBIX IJIs1 OO aBJIeHUS
MacCOBOTO pacxoja K OJHOMY HJIU K HECKOJIbKUM ITOTOKaM U3 TPYIIbI TOTOKOB UIIH
1151 0TOOpa MacCOBOTO Pacxoa U3 OJHOTO MJIM HECKOJBKUX MOTOKOB M3 TPYIIIIBI
MOTOKOB, MOKET BKJIFOUATh PELUPKYJIALUOHHYIO JIUHHUIO U PELUPKYIALUOHHYIO
TPpyOONPOBOIHYIO apMaTypPy, PACTIOJIOKEHH Y0 MEXAY BBIXJIOMHBIM MOTOKOM TYPOHHBI
U PELUPKYJISALUOHHBIM TIOTOKOM.

OnuH UM HECKOJIbKO KOMIOHEHTOB, CKOH(UTYPUPOBAHHBIX IJIs1 1OOABIEHUS
MacCOBOTO pacxoja K OJJHOMY HJIU K HECKOJIbKUM MOTOKaM U3 IPYIIbI IOTOKOB WU
1151 oTOOpa MacCOBOTO pPacxoa U3 OJHOTO MIJIM HECKOJIbKUX MOTOKOB U3 TPYIIIBI
MOTOKOB, MOKET BKJIOUATh PELUPKYIALUOHHYIO JIUHHUIO U PELUUPKYIALUOHHYIO
TpyOONPOBOHYIO apMaTypy, PACHIOJIOKEHHYIO MEKIY BBIXJIOMHBIM TOTOKOM TYpPOHUHBI
U MOTOKOM OKHUCJIHUTENS.

DHepreTuyeckasl yCTAaHOBKA MOXKET COJEPIKaTh TakXKe HarpeBaTesb, KOTOPHIil
ckoH(purypupoBaH s padbotsl HezaBucuMo ot TOA, nmpuuem HarpeBaTesb
CKOH(pUTYPUPOBAH 1151 1OOABJIEHHS TeIia K BBIXJOMHOMY IMOTOKY B TOYKE, KOTOpas
HaxonuTcs Mexay nepsbiM KOHIOM TOA u BropeiM koHLIOM TOA.

Harpesartenps MoxeT OBbITh HarpeBaTeseM, HCIOJIb3YIOLUIUM TEIJIO OT CKUTaHUS
TOILIUBA.

B npyrux BapuaHTax HacTosmee H300peTeHHe MOXKeT 00eCIeUYnBaTh CUCTEMBI
ISl KOTeHepauu (COBMECTHOI'O MPOU3BOJICTBA) SHEPTUH U OAHOI'O UJIN HECKOJIBbKHX
TOBApHBIX NPOAYKTOB. Takue CUCTEMbI MOTYT COJlePKaTh. YCTAHOBKY MPOU3BOJCTBA
SHEPTUH, COAEPIKAIYIO IO MEHbILIEH Mepe KaMepy CropaHus, TypOuny,
TETUIOOOMEHHHK U Pa3eUTeIbHOE YCTPONHCTBO, IPUYEM YCTaHOBKA MPOU3BOICTBA
SHEPTUH CKOH(QUTYPHUPOBAHA ISl IPUEMa IMOTOKA TOIUIMBA M OKMCIUTENS, & TAKXKE IS
MOJIy4€HHsl Ha BbIXOJ€ 3HEPTUU U MO CYLECTBY YUCTOrO YIJIEKUCIIOro rasa;

YCTaHOBKY NPOU3BOJICTBA CUHTE3-Ta3a, CKOHQUIYPUPOBAHHYIO IJIS MPpHEMa HCXOAHBIX
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MaTepHajoB U MOJyYeHHUs TOBAPHOTO CHHTE3-Tra3a, o MeHbIIel Mepe 4acTh KOTOPOTo
MOJKET HCIIOJb30BATHCS IO MEHbIIEH MEpPE€ KakK 4aCTh IMOTOKA TOMJIMBA B YCTAHOBKEC
MPOU3BOJACTBA SHEPTUH; YCTAHOBKY pa3/ieeHUs BO31yXa, CKOHPUTYPUPOBAHHYIO JJIsI
obecrneyeHus: KUCIOPOAa Uil UCIIOJb30BAHMS B KAU€CTBE OKHCIIUTENS B YCTAHOBKE
NPOU3BOACTBA SHEPTHHU U CKOHPUTYPUPOBAHHYIO IJisl OOeCredYeHus a30Ta; U OJAHY UJIU
o0e M3 yCTaHOBKM CHHTE3a aMMHaKa M YCTAHOBKHM CHHTE3a MOYEBHHBI. B npyrux
BapuaHTaxX TAKHEC CUCTEMBI MOT'YT 6I::ITI:; onpeacyCHbl B OTHOCHUHU OAHOI'O UJIN
HCCKOJIbBKHX CJICOYIO IIUX HOJIO}KGHI/II\/'I, KOTOPBIE MOT'YT 6bITb O6’beI[I/IHeHbI B .H}06OM
KOJIMYECTBE U JIIDOOM MOPSIIKE.

B cocTtaB cucTeMBbI MOXKET BXOOUThb YCTAHOBKA CUHTEC3a aMMHAKa,
CKOH(pUTYpPUPOBAaHHASI IJIs IPHEMa a30Ta U3 YCTAHOBKHU pa3fesieHus BO3AyXa,
CKOH(pUTYpUPOBAaHHAS IJIs IpHEMa BOAOPOAA U3 UCTOYHHKA BOAOPOaA U
CKOH(pUTYPUPOBAHHAs IJIs MOJYYEHUS] aMMHaKa Ha BBIXOJE.

HcTouHUK BOIOPOIa MOKET OBITh YCTAHOBKOM BBIASJICHUSI BOJOPOJA,
CKOH(pUTYPUPOBAHHON [JIsi TpHUEMa MO MEHbIIeil Mepe YaCTH TOBAPHOTO CHHTE3-Ta3a
U3 YCTAHOBKH MPOM3BOJCTBA CHUHTE3-Ta3a U o0ecrnedyeHus: MOTOKa BOAOPOAA U MOTOKA
CHUHTE€3-Ta3a C MOHM)KEHHBIM COZIEP)KAaHUEM BOJOPOAA, KOTOPBIH MOkeT 3¢ PekTuBHO
HCHOJb30BaThCs B KAUECTBE IO MEHbIIEN MEPC 4aCTH IMIOTOKA TOIIJIMBA B YCTAHOBKE
NPOU3BOACTBA SHEPTHH.

B cocTaB cucTeMbl MOXKET BXOIHUTh YCTAHOBKA CHHTE3a MOYEBHHBI,
CKOH(UTYypUpPOBaHHAs IJIs IpHEMa a30Ta U3 UCTOUHHMKA a30Ta, CKOHPUTYypUpOBaHHAS
IJTsl TpUEMa YIJIEKMCIIOrO ra3a |3 LUKJIa MPOU3BOACTBA SHEPTUH U
CKOH(bI/IprI/IpOBaHHaﬂ I MOJIYYEHH Ha BBIXOOE€ IMOTOKAa MOYCBHHBI.

HUCcTOoYHHKOM a30Ta MOKET OBITh YCTAHOBKA CHHTE3a aMMHaKa.

KpaTkoe onucanue yeprexen

Ha ¢ur. 1 — 6nok-cxema CUCTEMBI B ciocoba NpOU3BOACTBA SHEPTUHU B
COOTBETCTBUU C UJJIFOCTPATUBHBIM BAPUAHTOM OCYIIECCTBJIICHUA HACTOALIETO
n300peTeHus,;

Ha ¢ur. 2 — OJI0K-cXeMa CHUCTEMBI U crtoco0a MPOU3BOACTBA SHEPTHH B
COOTBETCTBUU C APYTIUM UJUIOCTPATHUBHBIM BApUAHTOM OCYIICCTBIICHUA HACTOALIECTO

n300peTeHus,
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Ha ¢ur. 3 — 6I0K-CcXeMa CHCTEMBI U Croco0a MPOU3BOACTBA SHEPTHH B
COOTBETCTBUU €1IC C OJHUM UK CTPATUBHBIM BAPUAHTOM OCYyIIE€CTBIICHUS
HACTOSIIIEero N300peTeHus,

Ha ¢ur. 4 — 6nok-cxema cuctemsl 1 crioco0a MpOU3BOACTBA YIHEPTUU B
COOTBETCTBHU C JOMOJHHUTEIbHBIM WLIIOCTPATUBHBIM BAPUAHTOM OCYIIECTBIICHHUS
HACTOSIIIEro U300peTeHusl,

Ha ¢ur. 5 — 6JI0K-cXeMa CUCTEMbI U crmoco0a MPOU3BOACTBA SHEPTHH B
COOTBETCTBUHU €€ C OJHUM UK CTPATUBHBIM BAPUAHTOM OCYIIECTBIICHUA
HACTOSIIIEr0 U300peTeHus,

Ha pur. 6 — O;oK-cxemMa mpoLecca, B KOTOPOM SHEPTUSI MOKET OBITh MOJIydYeHa B
CBsI3U ¢ POpPMUPOBAHUEM OJHOTO HIJIM 0OOJiee MPOAYKTOB, MOAX OAAIINX JJIsI OTIPABKH
HOTpe6I/ITeJ'I$[M, B COOTBETCTBUU C UINTIOCTPATUBHBIMU BapUAHTAMU OCYHICCTBIICHUSA
HACTOSIIIEro H300peTeHHUs!.

HOI[DO6HOG ONHMCAHUE OCYVINECTBICHUA I/1306D6T6HI/I$[

Pa3nuyHble aceKThl HACTOSLIEr0 H300peTeHus OyAyT ONUCaHbl HIXKE Oosee
MOJIHO CO CChUIKAMH Ha MpUJiaraeMble YepTeXKHU, Ha KOTOPBIX MOKa3aHbl HEKOTOpbIe (He
BCE) BAPHUAHTHI OCYIIECTBIeHUs n3o0perenus. OQHAKO pa3UUHBbIC BAPUAHTHI
OCYILECTBJIEHUS U300pETEHUSI MOTYT ObITh OCYLIECTBIIEHBl BO MHOTHX JAPYTUX
dopmax, u n3o0pereHne He NOJKHO PacCMaTPUBATHCS OTPAHUYEHHBIM
HUKEOTTMCAHHBIMU BapUAHTAMHM, KOTOPBIE MIPUBOASITCS MPEKIE BCEro s
obecriedeHus MOJHOTHI M HAJISIAHOCTH ONMUCAHUS U NPECTAaBIEHUS B MOJTHOH Mepe
CYLIHOCTH ¥ 00beMa H300peTeHusl AJisi CIIELHATUCTOB B JaHHOMW 00JaCTH TEXHHUKH.
®opMbl €eTUMHCTBEHHOTO YHCJIa, YKa3bIBa€Mble B OMMMCAHUU U B IIpuiaraemMoii popmyie
U300peTeHusl, HE UCKJTI0YA0T MHOKECTBEHHOTO YHCJIa, €CJIM TOJbKO B SIBHOH (hopme
HE YKa3aHO MHOE.

B OAHOM HJIM B HECKOJIBKUX BapHaHTaX OCYIECTBICHHUA HACTOAIICTO
n300peTeHust 00eCeYUBAOTCS CUCTEMBI U CIIOCOOBI 1JIsl YIIPABJIEHHUsI MPOU3BOACTBOM
OHEPIrUuu. CucreMsl 1 CIOCOOBI yOopaBJI€HUA MOTYT UCITOJB30BATHCA B OTHOIIECHU U
CaMbIX PAa3HbIX CUCTEM MPOU3BOACTBA ODHCPTUH. Haan/IMep, CHCTEMBI U CIIOCOOBI
yYIOpaBJI€HUA MOTYT UCIIOJB30BATHCA B CUCTEMAX U criocobax Npou3BOACTBA SHEPIUHU, B
KOTOPBIX UCIONb3yeTCs TYPOUHA ISl pacIINPEHUs TeKy4el cpebl BBICOKOTO
AaBJICHUS, B YaCTHOCTHU, KOTJa TCMIIEPATYPa HA BBIXOAC Typ6I/IHbI NOAACPKUBACTCA IO

CYIIECTBY MOCTOSIHHON MJIM B 3aJJaHHOM y3KOM AHMAIla30He TeMIepaTtyp (Hampumep,
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+20°C, £15°C, £10°C unu £5°C). B HEKOTOPBIX BapUaHTaX MpejiaraeéMble CUCTEMBI U
CIOCOOBI MOTYT OBITh ONpeneIeHbl TAKUM 00Pa30M, YTO MEXaHU3M, OCY IIECTBIIAIOIINN
peryJupoBaHHe NaBJIEHUs HAa BXOAE TyPOUHBI MOXKET OBITh 110 CYIIECTBY OTHENEH OT
caMoii TypOMHBL. B MITIOCTPAaTUBHBIX BapUAHTAX 3TO MOXET OBITh OCYIECTBJIEHO B
dbopme KoMmpeccopa MIIM HACOCA, PACIOIOKEHHOTO HUXKE M0 MOTOKY OT OCHOBHOTO
yCTpOMCTBA, 00ECIeUnBAOIETO MOBBIMIEHNE NaBJISHUs, KOTOPOE MOXKET HaXOAUThHCS
WU HET Ha OJJHOM BaJly ¢ TypOWHON. B apyrux uimirocTpaTUBHBIX BapuaHTax TypOuHa
MOKET OBITh TPUCOEIMHEHA K TeHEPATOPY, U OTAEIbHOE YCTPOWCTBO MOBBILIEHUS
JABJICHUsSI C HE3aBUCHMBbIM MPUBOAOM MOJKET NMOBBIMIATH AaBjieHue paboueii cpenpl. B
TaKWUX BApUAHTAX TOYKA YIPABJIEHUS MEKJIY KOMIPECCOPOM U HACOCOM MOKET OBITh
IO CYIIECTBY MUCKJIOUEHA, KaK 3TO YKa3bIBA€TCS B ONMUCAHHH.

[Ipumepsl cucTeM U CIOCOOOB MPOU3BOACTBA YHEPTUH, B KOTOPBIX MOXET OBIThH
peanu3oBaHa NpejajaraeMasi CucTeMa ynpaBJieHUs], PACKPbITHI B CIEAYIOIIUX MaTeHTax:
US 9068743, Beigan Palmer u np., US 9062608, Beigan Allam u np., US 8986002,
Bbinad Palmer u np., US 8959887, Beiman Allam u np., US 8869889, Beinan Palmer u
ap., US 8776532, seiman Allam u ap., u US 8596075, Beinan Allam u ap.,
cofepKaHue KOTOPBIX BBOAUTCS CCHUJIKOHN B HACTOSINYIO 3aABKY. B kauecTse
HEOIPAaHUYUBAIOIIEro NPpUMepa MOXKET ObITh YKa3aHa CUCTEMa MPOU3BOJCTBA SHEPTHH,
C KOTOPOH MOXET UCIOIb30BATHCSA CUCTEMA YIIPABICHUS, PACCMOTPEHHAs B
HACTOSILIIEM OMUCAHUHU U KOTOpast MOXKET ObITh BBIMOJHEHA AJISl C)KMTAHMS TOIJINBA C
O, B mpucyTcTBUU LUPKyIupyromel padoueit Tekyueii cpenst CO;, B kamepe
cropanus, npudeM npeanodytutebHo CO; BBOAST MOI NaBIEHHEM IO MEHbLIEH Mepe
npumepHo 12 MIla u npu Temneparype no Mmesbliei mepe npumepso 400°C, nns
obecneueHus MIOTOKA MPOAYKTOB cropanusi, conepskamero CO;, U TOTOK MPOIYKTOB
CrOpaHus NPEeANOUYTUTEIbHO HMEET TeMIIepaTypy Mo MeHblueil Mepe npumepHo 800°C.
Takast cuctema NpoOU3BOACTBA IHEPTUU MOKET XapaAKTEPHU30BATHCS TAKKE OTHUM HIIH
HECKOJbKUMH HUKEYKAa3aHHBIMU NMPU3HAKAMH, KOTOPbIE MOTYT ObITh OOBEIUHEHBI B
m000M mopsifke u/win B TI0OOM KOJTUYECTRBE:

MOTOK MPOIYKTOB CrOPAHUS MOXET PACIINPSATHCSA B TYPOUHE C JaBIE€HUEM
BBIXJIONMHOTO NMOTOKa npuMepHO 1 MIla nnu Beile nyist npou3BOACTBA SHEPTUU U
obecrneyeHus BBIXJIOMTHOTO MOTOKA TypOuHbI, conep:xamuiero CO;,;

BBIXJIOITHOH MOTOK TYPOMHBI MOKET OBITh MPONMYIIEH Yepe3 TeII000MEHHUK

AJIA obecrneueHust OXJIAXKACHHOI'O BBIXJIOIIHOI'O IMMOTOKA,
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OXJIJKJI€HHBIN BBIXJIOMMHOW MOTOK TYpPOMHBI MOXeT ObITh 0OpaboTaH s
yAAJeHHs OJHOT'O UJIM HECKOJBKUX BTOPUUYHBIX KOMIIOHEHTOB, kKpoMme CO,, s
obecrieueHuss OUUIEHHOI'O BBIXJIOMHOTO MOTOKA;

JaBJIEeHHUE OUMIEHHOI'O BBIXJOIMMHOI'O MOTOKA MOJKET OBITh MOBBIMEHO JJIS
obecneueHus: MOTOKA LUPKYJIHUPYIOLIeH Tekyuei cpeabl, cogepxkameit CO,,
HaxOJSIIUNICS B CBEPXKPUTUUECKOM COCTOSIHUY,

MOTOK LUPKYJIUPYIOIEeN Tekyuel cpeabl, cogep:xamein CO,, Haxoasmuics B
CBEPXKPUTHYECKOM COCTOSTHUM, MOXKET OBITh OXJIAKAEH IJIs1 00ecreueHus
HUPKYJIUPYOIen Tekyuel cpensl, coaepxkameit CO, BBICOKOH MJIOTHOCTH
(IPeAmOYTUTENBHO, T0 MEHbLIeH Mepe mpuMepHo 200 Kr/M’);

NaBJICHWE MUPKYJIHUPYOLIeH Tekydeil cpensl, conepxkaiieit CO, BbICOKOU
IUIOTHOCTH, MOKET OBITh MOBBIMIEHO 10 BEIUYHUHBI, TOAXOMSIIEN I TOAAYH B
KaMepy CropaHus,

nupKynupyromas tekydas cpena ¢ CO; mOBBIIIEHHOTO JaBJIEHUSI MOKET OBIThH
NpomyIneHa yepe3 TenI000MEHHHK, UCIIONb3YIOIMHUH TEIIIO, U3BIEKAeMOe U3
BBIXJIOITHOT'O TOTOKA Ty pPOMHBI,

BCsl LMpPKyJaupyromas Tekydas cpena ¢ CO; NOBBIIIEHHOTO AABJIEHUs, UJIU €€
4aCTh, MOXKET OBITh JOMOJHUTENBHO HarpeTa TEIIOM, KOTOpOoe He 0TOOpaHo U3
BBIXJIOITHOT'O OTOKA Ty pOUHBI (IPEANOYTUTENBHO 3TOT AONOJIHUTENbHBIN Harpes
OCYLIECTBJISIIOT 1O, BO BPEeMs U/HIIH TOCJIE MPOXOXKACHUS Yepe3 TEII000OMEHHUK);
u/unun

HarpeThlil MOTOK LHUPKyJIupyrouiei Tekyueit cpeabl ¢ CO» MOBBIILIEHHOTO
JaBJICHUS MOXKET ObITh BO3BPAILIECH B KAMEPY CropaHus (MPearnoYTHTEIbHO, KOTAa
TeMIlepaTypa HarpeToro rnotoka qupkyaupywoei texkyueit cpeast ¢ CO,
MOBBILIEHHOTO JABJIEHHs, MOCTYMAKIIEH B KaMepy CrOpaHus, HHXKE TeMIepaTy Pl
BBIXJIOITHOT'O MOTOKA TypOuHbI He Oosiee uem nmpumMepHo Ha 50°C).

CucTeMbl yripaBJjeHUsi, pACKPBITbIE B HACTOSILIEH 3asiBKE, MOTYT OBITH OCOOEHHO
NOJIE3HBI B OTHOIIEHUH BBIIIEOMUCAHHBIX CITIOCOO0B MPOU3BOACTBA SHEPTHU BBUY
HeoOXoanMOCTH 00eCIeueHUsI TOYHOTO PETYJIHPOBAHUS MHOTHX MMapaMeTPOB MHOTHX
NOTOKOB, MIPUYEM TaKH€ MapaMeTpPhl JOJIKHBI TOYHO PETYJIUPOBATHCS IS
obecrneyenus TpeOyemMol MPOU3BOAUTEIHLHOCTH U Oe30macHocTH paboTel. Hampumep,
B OJJHOM WJIM B HECKOJBKUX BapUAHTAX MpeJiaraeMble CUCTEMbI YIIPABIECHHUS MOTYT

OBITH MOJIE3HBI B OTHOIIEHUH JFOOOH OJHOM MJIM HECKOJbKMUX (PYHKI[UN, OTTMCAHHBIX
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najiee B HaCTOSILEH 3asiBKe. B HEKOTOPBIX BapuMaHTax CIoOco0 M cUcTeMa YIpPaBICHHUS,
ONMCaHHbIE B HACTOsIIEH 3asBKe, MOTYT BKJIIOYATh B YACTHOCTH JIOOON OIUH WU
HECKOJIBKO 3JIEMEHTOB H/UJIY MPU3HAKOB, ONHcaHHbIX B nateHTe US 10103737,
BbiiaHHOM Fetvedt u ap., onmucaHne KOTOPOro BKIIOYAETCS CChUIKOM B HACTOSIIIYIO
3asBKY.

B onHOM MIIM B HECKOJIBKUX BapHAHTaX CUCTEMBI H CIIOCOOBI, PACKPBITHIE B
HACTOsIIEeH 3asiBKe, MOTYT OTHOCUTBCS K PEryJUPOBAHHUIO TEIJIOBOTO Mpodus,
HarpuMep, B OTHOLIEHUH CUCTEM, CXEMbl KOTOPBIX MoKa3aHbl Ha ¢ur. 1-5. Takue
CHUCTEMBI B 00IIeM CiIy4ae MOTYT BKJIIOYATh MO MeHbIIel Mepe oquH 0ok 100
yIpaBJIeHUs], CKOHOUTYPHUPOBAHHBIN ISl IPUEMa OJHOTO HUJIM HECKOJIBKUX BXOIHBIX
ynpaisiomux curdanos 101, yka3pBaromux 0oky 100 ynpaBieHHs! Ha BBIITOJHEHU €
OJHOM MJIM HECKOJBKUX (QYHKLHI, KOTOPBIE MOTYT PEaIU30BBIBATHCS C TOMOIIBIO
OJHOT'O MJIM HECKOJIbKUX BBIXOAHBIX yIpaBasouux curianos 102. BxoagHsie
ynpasisromue cursansl 101 MOryT OTHOCHTBCS K U3MEPSI€MbIM XapaKTePUCTUKAM,
TaKUM Kak, HalpuMep, TeMIepaTtypa, AaBjIeHUEe, PacX 0J, BIXOAHAsl MOIHOCTD U T.II.,
U CUCTEMBI, ONIUCAHHBIE B HACTOSLIEH 3a9BKE, MOTYT COAEPkKATh OAUH MU HECKOJIBKO
OATYUKOB WJIM APYTHX U3MEPUTENbHBIX KOMIOHEHTOB, CKOH(QUTYPUPOBAHHBIX IS
obecneueHuss TpedyeMOro BBIXOAHOI'O CUTHAJA. BBIXOHBIE YIIPABISAIOIINE CUTHAJIBI
102 moryT obecneunBaTh U3MEHEHHUE PAOOTHI CUCTEMBI, TAKOE KaK OTKPBITHE UIIU
3aKpbITHE OAHOM MJIM HECKOJIBKUX TPYOONPOBOIHBIX apMaTyp, U3MEHEHHE aBIEHUS
WIN CKOPOCTH paboThl Hacoca AJIsl U3MEHEHHs PacXoa OAHOTO MJIM HECKOJIbKUX
MOTOKOB, UJIM e APYyrux padouux nepemMeHHbIX. st aToi nenu 3¢ dekTuBHBIE
CHUCTEMBbI YIIPABJIIEHUSI MOTYT OBITh MPUCIOCOOIEHBI MJIM CKOH(PHUTYPUPOBAHBI IJIsI
peryJupoOBaHMs BBIXOJHOW MOIIHOCTU /UM TEMIIEPATyPbl BBIXOJHBIX Ta30B TYpOUHBI
B PA3JMYHBIX KOHPUTYPALHIX SHEPTETUUECKOr0 [UKIa. XOTs MOAAepKaHUE 1O
CYIIECTBY NMOCTOSIHHOHN TeMIepaTypbl BBIXOIHBIX ra30B TYpPOMHBI HAa BXO/AE
Tem1oo0MeHHHKa 50 MOKET CHU3UTh HANPSIKEHUSI, CBSI3aHHbBIE C IUKINIECKUM
BO3/I€HICTBUEM TEMJIOBBIX HAIPY30K, 3TH HANPS)KEHUS HE YCTPAHSIOTCS NOJHOCTBIO.
ITosTOoMy B HacTosAIEM H300PETEHHH MOTYT 00€CIIeYnBATHCS JOMOJHUTEIbHbBIE
(GbyHKIUY yIpaBIeHUs AJIsl yCTPAHEHUs 3TUX HepocTaTkoB. Hampumep, mo mepe Toro,
KaK CHHXKAeTCs MoTpedieHne MOIMHOCTH TypOuHbI 10, MOXKET NMPOUCXOIUTH
COOTBETCTBYIOLI[€E CHU)KEHNE BBIXOJHOIO AABJIEHHUS U MAaCCOBOI0 pacxoaa. ITO MOXKET

IPUBOJIUTH K U3MEHEHHIO TETJIOBOr0 Npoduis TermiooOMeHHNKa. B ninmocTpaTuBHbIX
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BAPUAHTAX OCYLIECTBICHUS N300peTeHUs MOXKET 00eCIeunBaThCs OJJHA U
HECKOJIbKO (PYHKIIUH yIpaBieHus, o0ecneunBaomux noanepxanne 3¢ pekTuBHOCTH
paboThl HE3aBUCUMO OT QIIYKTyaluil noTpediseMoil MOIHOCTH B CUCTEME U, BMECTO
5TOTO HJIM JOMOJHUTEIBHO K 3TOMY, 00€CTIeYNBAIOIINX MPEIOTBpPAIleHHE
NPEBBIIICHUS TEMIIEPATypPOil BHYTPU OJHOH MJIM HECKOJIBKUX CEKLHH TEMI000MEHHOTO
ammapara 3aJaHHOI'O0 IIOPOrOBOT0O 3Ha4YeHHs (KOTOPOe MOXKET OBITh YKa3aHO
OTHOCHUTEJIbHO MaKCUMallbHOH paboueli TemnepaTypsl). Hanpumep, oCHOBHOH
peKymnepaTHBHBIA TENJIOOOMEHHHUK, KOTOPBIA CIPOEKTUPOBAH U ONTHMHU3UPOBAH IJIs
YCIIOBHI, COBMECTUMBIX C IMOJHOW BBIXOJAHON MOLIHOCTBIO HAa TYPOUHE, MOXKET BCE
Oonpire "mepepabaTriBaTh" MO Mepe CHHUKEHUS MOTPedIsieMOl MOITHOCTH. DTO
NPOMCXOAUT, MOTOMY YTO IUIOIIAAb MOBEPXHOCTU TEIJIOOO MEHHHKA PAaCCYUTAHA HA
CPaBHUTENIBHO OOJBIINE MACCOBBIE PACXObI BBIXJOMHBIX Ia30B TYPOUHBI U Ha
peLUpKyIUpyeMble TOTOKH paboUeil cpeabl ¢ BBICOKUM JaBJeHHEM (TaKOW Kak
OUOKCHUJ YTJIepO/ia B CBEPXKPUTHUYECKOM COCTOSHUU). DTO TAKIKE MOXKET OTHOCUTHCS
U K IOTOKY OKHUCJHTENSA. Y MEHbIIEHNE JAaBJIEHUsI Ha CTOPOHE PELUHUPKYIAUNU pabouei
cpenbl C BBICOKUM AABJIEHUEM MOJXKET Tak)ke BJIeUb 3a COOOH yMEHbILICHHNE
TETJIOEMKOCTH PELUPKYIUPYEMOH cpenbl (3TO OTHOCUTCS TaKXKe U K IOTOKY
OKMCJIUTENSA, €CJIU OH BKJIIOUYEH). DTH U3MEHEHUs] MOTYT NPOSABIATHCA KYMYJIATHBHO
10 Mepe MOBBILIEHUs CpelHel TeMnepaTypbl TeNI000MeHHUKa. YTOOBI 10 MeHbIe
Mepe YaCTUYHO PEIIUTh 3TU MPOOIeMBbl, B HEKOTOPBIX BApUAHTAX TEIJIOOOMEHHHK 50
MOJKeT OBITh CKOH(QUIYpPUPOBAH KaK IPyNIa TeIIO0OMEHHUKOB, COeIMHEHHBIX
MOCJIEIOBATEbHO, U TEMIIEPATYPbI MOBEPXHOCTEH Mexay OJIOKaMH MOTYT BO3pacTaTh,
Korja norpedisieMasi MOIHOCTh TYPOUHBI cHUXKaeTcs. Takue konebaHus
TeMIEPaTypbl MOTYT CO3JaBaTh TEILIOBbIC HANPSIKEHUsI, OAHAKO Oojiee BaXKHO TO, YTO
OHU MOTYT NPUBOJAUTDH K PEKUMaM OTKA30B.

B HekOTOpPBIX BapUaHTaX KOHCTPYKIUA TermiooOMeHHnka S0 noJkHa OBITh
TakoH, 4TOOBI OH OB SKOHOMUYECKH 3P () EKTUBHBIM, HACKOJBKO 3TO BO3MOXKHO.
Takoli moaXoa MOXET MPUBOAUTH K HCIOJIb30BAHUIO PA3JIMYHBIX MAaTEPUAJIOB JJIsI
BCEro AHMana3oHa TeMIiepaTyp B TermiooOMeHHuke 50. XOTs BCce MaTepualbl
NPEeANOYTUTEIBHO ONPENeNA0TCs Il MAKCUMAJIbHOIO 1aBJI€HUs Ha BBIXOJl€ Hacoca
20 mpu MOJHON BBIXOJHON MOIIHOCTH TypOMHBI (MUHUMYM NOTEPb JJIsI ONTUMAJIBHOTO
pexxuMa), HeoOXOAUMO OyaeT BBIOMPATh MaTePHUAJIbl JIs PA3JIUYHBIX TEMIEPATYp, UYTO

obecneunBaeT HauboJiee 5KOHOMUYHbIE peIIeHUs (CaMble elIeBble MaTepUalbl U
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MUHHMaJIbHble CyMMapHbIe MacCchl). COOTBETCTBEHHO, I CPEACTB YIIPABIEHUS
SHEPreTUYECKON YCTAaHOBKOH OyJeT MpeAnoYTUTENbHO PEaln30BaTh OHY HIIH
HECKOJIbKO QYHKIUH, obecneunBaromux 3pPpeKTHBHOE BO3AEICTBHE Ha
IPOMEKYTOYHBIE TEMITePATYPhl TEIUIOOOMEHHUKA 50 AJIs MPeaoTBpaIleH s BBIXO0B
3a pacdeTHbIe Ipeaesbl U3MEHEHUI CpeaHel TeMnepaTypsl TeII00OMEHHHUKA,
KOTOpPBIE MOTYT BO3HUKATh. DTOTO MOXHO JAOCTHYb PA3HBIMU CIIOCOOAMH, KaK 3TO
OMHUCAaHO B HACTOsLIEH 3asiBKe. boyiee KOHKPETHO, QYHKLMHU yIPaBJIEHUSI MOTYT
IeWCTBOBATD JUJISI IPEIOTBPAIEHHUS MPEBbIIIEHUS MaKCUMaJIbHOW paboueit
TeMIEepaTypbl B OJTHOHN MJIM B HECKOJIBKUX CEKIUX TerooomenHoro anmnapara (TOA).
B 3TOM ciiyyae OTHO MJIM HECKOJIBKO CPEICTB YIIPABJICHUS MOTYT OBITh peain30BaHbI
TakuM 00pa3om, 4ToOBl OHH BBIIABAJIM BBIXOJHOMN CUTHAJ, YKa3bIBAO UM, YTO
temneparypa BHyTpu TOA (viu BHYTPU OZHON MJIM HECKOJBKUX €ro CEeKIHii)
HaXOAUTCS B 33IaHHOM JIHaNa30He OTHOCUTEJIbHO MaKCHUMaJbHOHN paboueit
Temnepatypsl. Takol Auama3oH MOXeT ObITh, HanpuMmep, Meree 20%, mernee 10% wn
MeHee 5% HIXe MaKCUMaJIbHON padodeill TeMrnepaTypel, 4TO ONpenesieTcs
npousBoauTeneM. KOHKpeTHO, yCIOBHEM IS BBIJAUU CUTHAJIA BBICOKOHM TeMIEpaTyphl
MOXET OBITh HaXOXAeHHE TeMrepaTypbl B uHTepBajue 20-1%, 15-1%, 10-1%, 20-2%,
15-2%, 15-5%, 10-2% unu 10-5% OTHOCHUTENFHO MaKCUMAJIBHOU paboueit
TeMIEpaTyphl.

IToaTomy HacTosiee H300peTeHne MOKET OTHOCUTBCS K Crlocobam ympaBieHHUs
SHEPreTU4YecKoil ycraHOBKOH. B wactHOCcTH, Ha dur. 1-5 npuBeneHsl OI0K-CXEMBbI
SHEPreTUYECKON YCTAHOBKU B COOTBETCTBUHU C PA3IMYHbIMU BapUAHTAMHU, U
npeajiaraeMbie CrocoObl MOTYT OBbITh peaii30BaHbI AJIs1 BBEAeHUS OO0 KOMOMHAIIUU
3JIEMEHTOB W/MJIM (YHKLHI, OMUCAHHBIX B OTHOIIEHUH YKAa3aHHBIX (QUTYP U/ WU SIBHO
NOKa3aHHBIX Ha 3THX PHUrypax. B HEKOTOPBIX BapHaHTaxX CIOCOO yNpPaBIEHUS MOXKET
BKJIIOYATh PEryJHMPOBaHUE TeIUIOBOro npoduis termoodMenHoro anmaparta (TOA) 50,
paboTaromero ¢ rpynmnoi mMOTOKOB, MPOXOMSIINX MeXay mepBbiM KOHLIOM 50' TOA ¢
nepBoii paboueit Temneparypoii u BropbiM koHLIOM 50" TOA co BTOpOi#i, Oonee
HU3KOM, paboueii Temneparypoii. bonee KOHKpeTHO, mar (CTaaus) peryjiupoBaHus
MOXET BKJIIOYATh pealnu3anuio GyHKIUU YIIPaBICHHs, KOTOpas H3MEHSIET MaCCOBBIN
I O0BEMHBIN PacXoa OAHOTO MU HECKOJBKHX MOTOKOB U3 I'PYIIIbI TOTOKOB,
npoxoasmux Mexay nepsbiM KoHIOM 50' TOA u BropbiM koHIIOM 50" TOA, nytem

noOaBJeHUs TeKy4el cpeanl (HampuMep, MacCOBOrO pacxoaa uiau 0ObEMHOTO
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pacxona) K OMHOMY MJIM K HECKOJBKUM IOTOKAM M3 IPYIIIIBI TOTOKOB UK O0TOOpa
TeKyd4el cpeabl oT HUX. J[obaBneHue Tekydeil cpenbl K OMHOMY MJIM K HECKOJIBKUM
NOTOKAaM UJIU OTOOP 3TOH Cpebl OT HUX MOTYT OBITh OCYIIECTBJIEHBI IIPU
TeMIlepaType, HaXOAsLelicsa B AUana3oHe NPOMeXYTOUYHBIX TEMIEPATyp, BHYTPHU
TOA. 310 o3HauaeT, yTo foOaBIeHUE UIIU OTOOP MOTYT OBITH KOHKPETHO
OCYIIECTBJIEHBI B TOUKE, KOTOpas HaxoAUTCs Mexay nepBboiM koHLoOM 50' TOA u
BTOpbIM KOHLIOM 50" TOA. MHaue roBopsi, 3TO MOKET MPOUCKXOIUTD BbILIE MO MOTOKY
BTOoporo koHna TOA u Huke nmo moToky nepsoro koHua TOA. OHa moxeTt
HaxOJUThCs, HAIpuMep, npuMepHo B cpenHei Touke TOA 50 unu B Touke, KOTOpas
HaxoauTcs B nipenenax 5-45%, 10-40% unu 20-35% OT pacCTOsIHUSA OT MEPBOTO KOHIIA
TOA unu B Touke, KOTOpasi HaxoAuTCs B npenenax 5-45%, 10-40% unu 20-35% ot
paccTosiHust oT BToporo koHna TOA, Takum obpaszom, mpubasieHue uiau otdoop
TeKy4el cpeabl MOXKET Mpoucxoauthb B yactu TOA, KoTOpast HaXOAUTCS OJIMXKe K
nepBOMY KOHIY (TO ecTh, K "ropssuemy"” koHIy) unu B yactu TOA, koTtopas
HaXOAUTCs OJMXKe KO BTOPOMY KOHIY (TO ecTh, K "XosogHomy" koHLy). JIroObie u3
yKa3aHHBIX MOJIOKEHUHN MOTYT YKa3bIBaTbCsl B HACTOsLIEN 3asBKe KakK
"nmpomesxxytouHoe" nmonoxxkenue B TOA. B HekoToprix Bapuantax TOA moxer ObITh
OTZENbHBIM OJIOKOM, COCTABJSIIOIIUM OAHO 1enoe. B npyrux Bapuanrax TOA moxer
NpeACTaBIATh cO00N koMOuHanuio rpynnsl cexkuuit TOA, koTopble 00BbEUHEHBI
notokaMu texydeit cpenbl. Takum oOpa3om, mpomexyrodHoe nojoxenne B TOA
MOJKeT OBITh MOJIOKEHUEM MEXIY ABYMs pa3nenbHbIMU cexuusimu TOA.

B o1HOM MM B HECKOJIBKMX BapHaHTaX, KaK MOKa3aHO Ha ¢ur. 1, A 3aIuThl
Tem1000MeHHHKa 50 MOKET UCTOIb30BATHCS OJTHA MJIM HECKOJBKO MepenyCKHbIX
JUHUH BBIXJOMHOTO MOTOKA TypOuHBL. B 001mem cinyyae, kak mokasano Ha ¢ur. 1,
TOIJIUBO NPOXOAUT MO JUHMUU 13 U3 UCTOYHMKA 12 TOMIMBA A C)KUTAHUS B KaMepe
15 cropanus, npu4yeM JaBJIeHHE TOILUIHBA MOKET OBITh MOBBIIEHO KOMIIpeccopom 14.
Oxucnurenb NPOXOAUT M0 JIUHUU 22 U3 UCTOUHUKA 25 OKUCIUTENSA, KOTOPBIH MOXKET
OBITH, HAIPUMEP, YCTAHOBKOW pa3nesieHusl BO3AyXa, KUCIOPOIHOW MeMOpaHoil unu
APYTUM UCTOYHUKOM OKHcauTens. OKUCIUTENb MOXKET OaBaThCsl HEMOCPEACTBEHHO
B Kamepy cropaHus 15, onHaKko, Kak mokazaHo Ha ¢ur. 1, OKUCIUTENb MOXKET OBITh
cMmemiaH ¢ penupkynupyemeiM CO, B cMecuTene 27 nepes NOBbILIEHHUEM €0 AaBJIEHUS
B Hacoce 40 u momavel B JTUHHIO 29, MPOXOAAIIYIO yepes TermnoooMeHHuk 50 B

HamnpaBJIEHUU KaMephl cropanus 15. Tonnueo c:xkUrarT B kKamMepe CropaHus ¢
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OKHCJIHUTENEM B MPUCYTCTBUU perupkynupyemoro CO, nnsa popmupoBaHus
BBIXJIOITHOTO MOTOKA B JIMHUM 16, KOTOPBIHA 3aTeM pacmupsiercs B Typoune 10 mis
reHepaluuny SHeprun (HampuMep, 3JIeKTPUUeCcKoil sHeprun) reieparopom 17. 3aTem
BBIXJIOMHOH MOTOK TypOuHbl 10 mocrynaeT B nuHuo0 18.

st obecnieyenust 00Xona, Kak 3TO YKa3bIBAIOCH, BBIXJIOMHOM MOTOK Ty pOUHBI,
BBIXOJSIIUN B JUHHIO 18, MpOmycKarT yepe3 TenaooOMeHHUK 50, 1 4acTh
BBIXJIOITHOT'O TTOTOKA Ty pOMHBI BBIXOAUT U3 TeriooOmMenHuka 50 B nuHuUi0 1 ¢
MPOMEXKYyTO4YHOU TemmepaTypoii. Kak mokasano Ha ¢ur. 1, TemiooOMeHHUK COCTOUT
U3 IBYX OTAEJbHBIX TENJI00OMEHHBIX cekuuil 50a u 50b, oHaAKO MYHKTHPHBIE JTUHUH
MOKa3bIBAIOT, YTO OTAEJbHBIC TEIMJIOOOMEHHBIE CEKLIMM MOTYT OBbITh COETUHEHBI B
enunbli TOA, paboraromuii ¢ rpynnoii cexuuii (Hanpumep, 2 win 6onee, 3 wim Oosee
wiu naxke Oosee yacTeil) npu pa3HbIX ycioBusAX. KOHTpoaep MOXKET OTKpPBIBATh
TPpyOOMPOBOIHYIO apMaTypy S5, Kak 3TO HEOOXOAUMO, YTOOBI YACTh BBIXJIOMMHOTO
noToka TypOuHbl Moria BeliTH n3 TOA 15 mocneayromero npucoeInHEeHUs K
OCHOBHOMY BBIXJIOITHOMY MOTOKY TypPOHMHBI B TOUKE, HAXOASAIIEHCS BBIIIE MO MOTOKY
TeruooOMeHHNKa 70, /UMK BBIIIE MO MOTOKY pa3AeluTeNbHOro ycTpoiicTsa 35, u/unu
BBILIE IO MOTOKY KoMmrpeccopa 30, u/wiu Beime no notoky Hacoca 20. Takum
00pa3oM, MOXKET OCYyLIECTBIATHCA 3 (PEeKTUBHOE peryIupoBaHue TENIOBOro Npoduis
TOA nyTteMm BbIBOAA YAaCTHU BBIXJOMHOIO MOTOKA TyPOUHBI (TO €CTh, HATPETOIO
noroka) s ooxona cexuuu TOA no nmepenyckHoW TuHMHM. BeiBOA yactu
orpaboTaBuero ra3a TypOuHbI U3 THHUU 18 B MPOMEKYTOUHON TOUKE
tenooOMeHHuKka 50 co3maet pe3ynbTupyromui 3pdexT cHuKeHus 001ei Tena0BoM
SHEPTHH, NepeIaBaeMOl B TEIJIOOOMEHHUKE HUKE TEMIIEpaTyphl, TPU KOTOPOI
BBIXJIOITHOM MOTOK TypOUHBI oTOMpaeTcs B MUHUIO 1. B pe3yabraTe cHUXKaeTcs
CpeIHsisl TeMIlepaTypa JJIsl OCTAJIbHOU YaCTH TeII000OMeHHKa (Hanpumep,
pacroyiaraemMoe Teruio B TeII000MeHHON cekiun S0b) 3a cueT yBEeJIMYeHUs] HATPy3KH,
cOpaceiBaeMoii Ha TemiooOMeHHUK 70.

ITpu HEOOXOAMMOCTH TEIJIO BBIXJIOIHOTO NMOTOKA TYPOUHBI, BEIBEIEHHOTO Yepe3
NEePENnyCKHYIO JUHHUIO 1, MOKET OBbITh TaK)K€ UCIOIb30BAHO JJISl HATPEBA TEKYUHX
cpen, kpome perupkynupyemoro CO,, KOTopslit obeceunBaeTcs Mo JTUHUU 39, u
OKHCJIUTEJIsI, KOTOPBIH mopaercs o Juauu 29 B TeroodmenHuk 50. Jnst aToit uenu
nepenycKkaeMblii MOTOK B JUHUU 1 MOXKET UCIOJb30BAThCS NEPENyCKHBIM

TEMnI000MeHHUKOM 60 B KaueCTBE HCTOYHHMKA TeIlia JJId mogavdu TEILJIOBOM OHCPIruu B
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m000# mpouecc 3a mpeaeaaMu pacCMaTpUBAEMOro sHepreTudyeckoro nukiaa. Cuenyer
OTMETHUTD, UYTO MEPENyCKHON TenaooOMeHHUK 60 MOXKeT ObITh MPOCTO
CIlenMaJu3upOBaHHON cekuuel Termooomennuka 50 (HanpuMep, nepenyckHou
Teroo0MeHHUK 60 MOKeT ObITh OOBEANHEH C TEMI0O0OMEHHUKOM 50 U MOXKeT
paborats TakuM 00pa3oM, YTO TOJIBKO MOTOK B JIMHUHU | MPOXOAUT Yepe3 Hero I
orbopa Temna).

[TosToMy GyHKIHUS yIpaBJeHUs, OCYIIEeCTBIsieMasl YKa3aHHbIM 00pa3oM, MOXKET
obecneunBath 00xon cekiuu TOA 4acThiO HAarpeToOro MOTOKa, MPOXOALIETO Yepe3
TOA, no nepenyckHOW JUHUHU | B COOTBETCTBUU C OHUM HJIU HECKOJ bKUMH
CUTHaJIaMM, NIOJly4aeMbIMH U3 KoHTpossiepa 100. Hanpumep, BXOMHON CUTHAJ,
NOJIy4eHHbIH KOHTposuiepoM 100, MOKeT ObITh CUTHAJIOM, YKa3bIBAIOLIUM, YTO
temnepatypa BHyTpu TOA HaxonuTcs B npeaesax 3alaHHOTO AHana3oHa
OTHOCHUTEJIbHO MaKkCHUMalibHOH paboueii Temnepatypsl TOA. Hanpumep, BbIXOIHOMH
curtan 101 temnepaTypbl MOXKET BbI1aBaThCS OJAHUM WU HECKOJbKUMU JaTYUKAMU
TeMIlepaTypbl B OJJHOI UJIM B HECKOJbKUX Toukax u3MepeHus BHyTpu TOA. Touku
U3MEPEHHS TEMIIEPATYPBl BHYTPHU TEIUIOOOMEHHHKA 50 MOTYT OBITh PaCIOJIOKEHBI
TakuM obpazom, uToObl oOecrneunBanack oOpaTHas CBA3b C TPyOONPOBOAHON
apMaTypou S5, ynpasiaseMoul KOHTposnepoM. B Takom cinyuae kouTposuiep 100 moxer
nepenaTh BEIXOAHON curHai 102a B TpyOONIpOBOIHYIO apMaTypy S5 WM B APYroi
KOMITOHEHT SHePTeTHYeCKOH YCTAaHOBKH Il o0ecrnedeHus: MpoXoKAeHUs O ObLIero
U MEHBIIEro KOJHUYEeCTBA TEKy4Yel Cpelibl O NepenyCcKHON JUHUM |, Kak 3TO MOXKET
OBITh HEOOXOOUMO IUUIS 3aJaHHBIX ycaoBuil. [To Mepe TOro kak MpoOMeEKyTOYHbIE
TeMIEepPaTypbl BHYTPHU TEIUIOOOMEHHHKA 50 TOCTUTral0T MaKCHUMAaJbHBIX PACUETHBIX
npeaeaoB, KOHTPoJIep, o0ecneynBaro Ui yrpasieHne TpyOOnpoBOIHON apMaTypoi
5, Oyner mepenaBaTh B Hee CUTHAJ Ha OTKpbITHE. B 3TOM ciydae mo nunuu 1 Oyner
obecrneynBaThCs MOTOK Yepe3 MepenyCcKHOU TemiooOMeHHUK 60 nmepen ero nopavyei B
teruooOMeHHuk 70. Ecnm paboumne ycnosus (Hanpumep, noTpediseMast MOIIHOCTD)
TaKOBBI, UTO MMPOMEKYTOUHbIE TEMIIEPATYPHI B TEINIOOOMEeHHUKe 50 HU)KE pacYeTHBIX
npenenos, TO TpyOOmpoBOAHAA apMaTypa 5 MOKET OCTaBaThCS 3aKPBITOH (MK
3aKpPBIBAETCS, €CJIM OHAa OblJIa OTKPBITA), YTOOBI BECh MOTOK HAIPABJISAJICS B OCTAJIbHYIO
4acTh TeiooOMeHHuKa 50 (Hanpumep, yepes TemooOMeHHy0 cekiuo S0b).
JIOCTOMHCTBOM TaKOW CXEMBI SIBJIAETCS MOBBIIIEHUE BO3BPATa TEIJA SHEPreTUYECKOr0o

nukia. B remnoobmerHuk 50 MoxkeT ObITh BCTPOEHO MapauIebHO JTI000€ KOJTUIECTBO
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NepenyCKHBIX JUHUH B Ka4eCTBE CpencTB oOecneueHns 0ojiee TOUHOTO yIPaBIEHUs
TEMIEPATypPOH B Pa3JUYHBIX YACTIX TEMJIOo0OMeHHOro anmnapara. Konrpomnnep ans
TpyOONpPOBOAHON apMaTyphl 5 U/MIH APYTUX apMaTyp Ui YIPaBJIEHUS TEMIIEPATypoil
dakTHueckn MoxkeT paboTaTth TaKMM 00pa3oM, 4ToOBI paboTa IHEPreTHYECKOTO LUK
OCYLIECTBJISIIACh B YACTUYHO ONTUMAJIbHOM PEXKUME, B KOTOPOM BO3BpAT TeIja
SHEPreTU4YeCcKOro IUKJIa MUHUMHU3UPYETCA. DTOT CLleHAPUNH MOXXET UMETh MECTO,
KOTJa TeIJIOBAasi SHEPTHs], He PUBOSINAS K BBIIEJICHUIO yriepoaa, Oonbiie
UCIIONIb3yeTCs B TeII0OOMeHHUKe 60, yeM A1 IPOU3BOACTBA dHeprun B TypOune 10.

B npyrux BapuaHTax ynpasjeHUE NEPENyCKHON JUHUEH 1 MoxeT
OCYIIECTBJISITbCSI B COOTBETCTBUHU C BBIXOAHOH MOIMHOCTBIO TypOuHbI 10 U renepaTopa
17. Hanpumep, kounTposuiepom 100 moxeT ObITh osyueH curaan 101b,
YKa3bIBAKOIINI Ha N3MEHEHUE MOTPeOIeHNSI MOLUTHOCTH, BBI3BIBAIOIIEE H3MEHEHHE
pexxuma padboTel TypOuHBI 10, B pe3yapTaTe 4ero U3MEHsIETC s TeHepalusi SHEPTUH
reHepaTopom 17 sHepreTu4eckol YCTAaHOBKU. B OTBET Ha 3TOT CUTHAJ KOHTPOJLIEP
100 mosxeT obecrneunTh BbIXOAHON curHan 102b, KOTOpBIN BBI3BIBAET MPOXOKICHUE
no TuHUM | GONBIIEro WM MEHBIIEr0 KOJIMYECTBA TEKYUEH Cpembl.

B npyrux ciaydasx QUKJI NPOU3BOJACTBA SHEPTUH MOXKET MPOAOJIKATHCA TAKUM
00pa3oM, 4TO BBIXJIOMMHOHN MOTOK TypOUHBI B IUHUH 18 MOXKET COeNNHATHCA C
IepenycKkaeMbIM IOTOKOM B JJMHUM 1, HanpuMmep, B cMmecutene 21 nepen
IPOXOXKASHUEM IO JUHUU 19 B TermnooOMeHHNK 70, B KOTOPOM BBIXJIOIHOHN MOTOK
OXJIAXKJIa€TCsl MOYTHU 1O TEMIIEPATYPhl OKpYKaroIel cpeabl. 3aTeM BBIXJIOMHON MOTOK
MPOXOAUT MO JUHUHK 34 B pa3AeUTEeIbHOE YCTPOHCTBO 35, KoTOpoe odecrieynBaeT
noTok no cyurectBy uuctoro CO; B muuuu 36. 3arem napinenue CO, MOBBIIIAIOT B
komrpeccope 30, ONMUIMOHANBHO OXJIAXKAAIOT B TerjiooOMeHHuke 80, mocie 4yero
MOBBIIIAOT €ro naBjieHne HacocoM 20 10 TpeOdyeMoro aAuana3zoHa AaBJEeHUHN JJist
peuupKyJsinuu B kKamepy 15 cropanus no nuauu 39. Onuuonansao yacte CO; MOXkeT
OBITh OTBeJeHA U3 uHUK 39 B TUHUIO 38 U mojaHa B CMecUTeNb 27, KaK 3TO yiKe
YKa3bIBAJIOCH, ISl CMELIUBAHUS C OKUCIUTENEeM. AHajgorudHo, yactb CO, B nuHuu 39
MOXKET OBITh OTZE€JIEHA ¥ MOAAaHa MO JUHUM 37 ANt OTIPABKH MOTPEOUTENAM HITH 1151
APYroro KOHEYHOTr'O UCTOJIb30BAHHMS, TAKOTO KaK MOBBIMICHNE HEPTEOTAaUH IJIaCTa.
Bona u3 pa3nenuTenbHOro ycTpoucTa 35 MOXKET BBIBOJAUTHCS U3 CUCTEMBI 11O

APEHAXKHOU JIUHUHU 33,
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JIOTIOTHUTENIbHBIE CPECTBA PETYJIUPOBAHUS TEMIIEPATYPhl TEMJIOOOMEHHUKA
MOTYT TaK»e€ BKJIIOYaTh OJHY HJIM HECKOJIbKO (PYyHKIUN yIpaBIeHHUs B JOTOJIHEHHE K
BBIIIEONUCAHHON nepenyckHol cxeme. Ha ¢ur. 2 unmoctpupyercst Apyroi BapuaHT, B
KOTOPOM 3JIEMEHTHI, YK€ OMMCAHHbIE B CBsI3H ¢ Qur. 1, mo cymecTBy HE U3MEHUIIUCH.
Kaxk mokasaHo Ha ¢ur. 2, cucTeMa NpoOU3BOACTBA YHEPTHH MOXKET OBIThH
CKOH(UTYpUPOBAHA I PEUUPKYIISILUN 10 MEHbLIEH Mepe YaCTH OJHOTO HIJIH 000uX
MOTOKOB, MPOXOASILINX Yepe3 TermnooOMeHHuK 50 u3 Hacoca 20 u Hacoca 40.
Hanpumep, ans pequpkyasiuy Mo MEHbIIEH Mepe 4acTH PeLUPKYJIUPYEMOro MoToKa
CO,, npoxonsimero dyepe3 TermnooOMeHHUK S0 mo nuHUM 39, MOKET HCMOIb30BAThCS
TpyOompoBOgHAs apMaTypa 6, TaK YTO 3Ta 4acCTh peupkyirupyemoro noroka CO,
NOAE€TCs B BBIXJIONMHOW MOTOK TYpOUHBI B TUHUU 18. AHAJIOTHYHO, IS
PELUPKYJISILUU IO MEHbIIEH Mepe YaCTHU MOTOKA OKHUCIUTENS, NPOXOASINEro yepes
TerooOMeHHUK S0 o uHUY 29 MOKET HCIMOJB30BAThCS TPYyOOTIPOBOIHAS apMaTypa
7, TaK 9TO 3Ta YaCThb MOTOKA OKUCIHUTEIS OAAETCS B BBIXJOMHOM MOTOK TypOUHBI B
auHuu 18.

Takum obpaszom, peryauposanue Terioporo npoduns TOA MokeT BKIOYATD
OHO WJIM 00a U3 CIeAYIINX AeHCTBUH: o0ecniedeHne MPOXoXKASHUs YaCTH
PELUPKYJINPYEMOro noTtoka, Harpesaemoro B TOA, B BBIXJIONHON MOTOK,
oxnaxzaaemblii B TOA, Tak 4TO peryjiupoBaHue NPUBOJUT K YBEJIUUYEHUIO MAaCCOBOTO
pacxoja BBIXJOIHOTO MMOTOKa, mpoxozasmero yepe3 cexuuto TOA; u obecnieuenue
IIPOXOKJEHUS YaCTU MOTOKA OKUcauTeNs, HarpesaeMoro B TOA, B BBIXJIONNHOM MOTOK,
oxyaxzaaembii B TOA, Tak 4TO peryjiupoBaHue NPUBOAUT K YBEJIUYEHHIO MacCCOBOTO
pacxojia BBIXJIOMTHOTO NMOTOKa, npoxoasuiero uepes ceknuo TOA. bosnee kOHKpeTHO,
1o Mepe MOBbIIeHUs] TpeOyeMoro Bbixona TypOuHsl 10, pacxoasl IOTOKOB,
noxaBaeMbIx HacocoM 20 u/mnu Hacocom 40 B kamepy 15 cropaHus, MOTYT
pPeryJupoBaThCS JJIsl aHAJIOTUYHOTO MOBBIIIEHUs, IO Mepe HeobxonumocTu. Ecinun
HACOCHI TOJDKHBI pa00OTaTh B Ka4€CTBE YCTPONUCTB ¢ PUKCHUPOBAHHBIMU 000OPOTaMU, TO
COOTBETCTBYHOIIAs TPyOONPOBOAHAS apMaTypa B COOTBETCTBYIOIIEH
PeLUPKYISILHOHHON TUHUH (HampuMep, apmatypa 6 B qunuu 39a unu apmarypa 7 B
auHuH 29a) TerooOMeHHNKa 50 HAaYHET 3aKpbIBaThCs. B 3TOM ciiydae He TOJNBKO
Oyner obecrneunBaThCs YBEIMUYEHHBIH MaCCOBBIN pacxon B kamepy 15 cropanus (u, B
KOHEUYHOM cuete, B TypOunHy 10), HO Takke OyneT yBeIMUYNBATHCA KOJIUUECTBO

TETUIOBOM SHEPTHH, N0JaBaeMOH TEeII00OMEHHUKOM B KaMepy 15 cropanus. B unom
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clydae, KOT/la BBIXOAHAsI MOLTHOCTH TypOUHBI 15 cHHMXkaeTcs, TpybonpoBoaHast
apmatypa 6 u TpyOonmpoBoagHas apMarypa 7 MOTYT OBITb OTKPBITBI, HACKOJBKO 3TO
Oyner HeoOxoauMo. B 3TOM ciydae npuHYAUTENbHO YBEIUUUBAETCS PACXO]l Uepes
HIDKHIOKO TOJIOBHHY TeIiooOMeHHukKa 50 (To ecTh, 4epe3 TermIO00OMEHHYIO CEeKIHI0
50b) u cHUIKaeTCsl TeMIepaTypa BBIXJIOMHOTO MOTOKA TYPOUHBI ISl JaJbHEHIIero
COEHCTBHUS YIIPABIEHUIO MpodriIeM TeMneparyp TemiooOMeHHUKA.

Takum oOpa3om, QyHKIUS yIIpaBICHUS MOKET BKJIOUYATh O0eCTIeYeHHe MOJaun
OHOM MK 00eHMX U3 YaCTH PELUPKYJIHUPYEMOro MOTOKA U YaCTU NMOTOKA OKUCIHUTENS B
BBIXJIOITHOHM MOTOK B COOTBETCTBUU C OJHUM HJIH C OOOMMH U3 CIEAYIOIUX BXOTHBIX
CUTHAJIOB: CHTHAJI, YKa3bIBAIOIIUN Ha U3MEHEHNE NOTPeOIsIeMOil MOLTHOCTH,
BBI3BIBAIOINEE U3MEHEHHE PeXKUMa pabOThl TYpOUHBI, B Pe3yJbTaTe YEro U3MEHSIETCS
reHepauusl MOIHOCTH SHEpTeTHYecKol ycraHoBKOH (cMm. curHan 101b wa ¢ur. 1);
CUTHAJ, YKa3bIBAIOIIUN Ha TO, 4YTO TeMneparypa BHyTpu TOA HaxoauTcs B npeaenax
3aJJaHHOTO IMaNa30Ha OTHOCUTENbHO MaKCHUMalIbHOH paboueit Temneparypsl TOA
(cm. curnan 101a Ha ¢ur. 1). Takum oOpasom, Ayst yIpaBIeHUsS TPOXOKICHUEM
TeKkyuel cpenbl yepe3 TpyOONpOBOAHBIE apMaTyphl 6 U 7 MOTYT BbIpaOaThIBaThCs
BbIXOAHBIe curHaNbl 102¢ u 102d, coorBercTBeHHO. Curnanel 101a u 101b yka3ausl
KaK UJIIIOCTPATUBHbIE BADUAHTBI, OJJHAKO CJIeNyeT NOHUMAaTh, YTO aHAJOTUYHbIE
CUTHAJIBI MOTYT OBITh IPUHATHI U3 CAMBIX Pa3HBIX KOMIIOHEHTOB PacCMaTPHBAEMBbIX
cucrteM. Hanpumep, BXOQHBIE CUTHAJIBI MOTYT OBbITh HPUHATHI KOHTPOJUIEPOM M3
Hacoca 20, Hacoca 40, komnpeccopa 30, komnpeccopa 31, HanpaBIAKILEN 3aCITOHKHU
32 Ha BXOJe, pa3desIuTeNIbHOTO yeTpoiicTBa 35, kommpeccopa 14 u u3 moboi NTUHUH,
yKa3aHHOW B HACTOSILIEM OMUCAHUU. B 3TOM ciyyae CUTHAJbI MOTYT OTHOCUTBCS K
uH(OpMaIUK O TaBJICHUHU B ONPENEICHHON TOYKEe CHCTEMBI, paCX0/ie B ONMPEAeICHHON
TOUYKE CHCTEMBI, TeMIIepaType B ONpeaelIeHHON TOUKe CHUCTEMbl, MOJAPHOI
KOHIIEHTPALUH HEKOTOPOr0 COCUHEHHUS B ONMPEAEIEHHON TOYKE CUCTEMBI WU JIFOOOTO
AHAJIOTUYHOTO MapaMeTpa, KOTOPbIH MOKET OBITh MOJIE3EH ISl peann3anuu QyHKIuU
yIpaBJIeHUs], KAK 3TO YKa3bIBaeTCs B PYTUX MECTax HACTOSLIEr0 OMUCAHUS.
Hanpumep, noaxonsimue BXOIHbIE CUTHAIBI MOTYT BKJIIOUYATh JIOOOH ONMH UK
JTr00BIe HECKOJIBKO U3 CIEAYIOIINX CHTHAJOB: CUTHAJ MOTPeOIsieMOil MOLITHOCTH;
BBIXOJIHOH CHTHAJ ra3oreHeparopa (HampuMep, YKa3blBalOIIHUI Ha TO, YTO PACXOA
CHUHTE€3-Ta3a NPEBBIIIAET 3aJaHHYI0 TOPOTOBYIO BEJIMYHNHY), CUTHAJ NMOTpeOIeHus

BOZOpOAa (HampuMep, YKa3bIBAIOIIUN HA TO, YTO PAcXOJl BOAOPOA MPEBBIIIAET
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3a7JaHHYIO IMOPOTOBYIO BEJIMYHMHY); CUTHAJ XUMUYECKOT0 COCTaBa CHHTE3-Irasa,
NOCTYMANMIEro U3 ra3oreHeparopa (Hampumep, CUrHaj, KOTOPbIA MOXKET yKa3bIBaTh
Ha TO, YTO pacyeTHas uiu GpakTuueckas MOJIbHAs KOHLEHTPALUsl OAHOTO HJIH
HECKOJIBKUX KOMIIOHEHTOB IPOU3BOAMMOIO CUHTE3-ra3a MPeBbILIIAeT 3a1aHHYIO
MOPOTOBYIO BEJIMYUHY ), CUTHAJ, ONpeAeAonil XUMUYECKUI COCTaB CUHTE3 -Ta3a IJIs
IIOTOKA CHHTE3-Tra3a, M0JaBaeMOro B YHEPreTHYeCKNH LUK (CMELIaHHbIH MOTOK U3
NepPenyCKHOW JIMHUM U MOTOK CHHTE3-Tra3a ¢ MOHWKEHHBIM COJepIKaHUEM BOAOPOA);
CUTHAJI MOAU(PUKALNY HCXOJHOTO MaTepHaia, CUrHaj pabOThl YCTAHOBKHU pa3aelCHHS
BO3/1yXa;, CHTHAJ HAJHUYHS a30Ta; CUTHAN 4ncya Bob6Oe cMemaHHOro TOMmInBa; U T.1.
AHaJIOTUYHO, BBIXOHbIE CUTHAJIBI MOTYT OBITh HAIPABJIEHBI AJIS1 YIIPABIECHUS OTHUM
WJIU HECKOJIbKMMH U3 BBIIIETEPEYNCICHHBIX KOMIIOHEHTOB CHCTEMBI U1l Peau3aluu
byHKIUH yIpaBleHUs, YKa3aHHBIX B HACTOSMIEH 3asBKE.

B Tex BapmaHTax, B KOTOPBIX MOXET OBITh XKEJATEJIbHO OCYIIECTBIATh paboTy
Typbunsl 10 Takum 00pa3zom, 4TOOBI MOJNYHaTh MAKCUMAIbHBINA BBIXOX (HAIPUMED,
paboTa ¢ mONHOH HAarpy3Koi), mepenyckHas JUHUA 1 TemIo0OMEHHUKA MOKET
UCIIOJIb30BAThCS AJIsl OTPAHUYEHUSI CKOPOCTH U3MEHEHHS TEMIIEPaTyPhl B
TeryiooOMeHHUKe 50 B CBA3HM C MAaKCHMaJIbHBIMU pacxoaaMu Hacoca 20 u/unm Hacoca
40/, obecrieunBaeMbIMH Yepe3 TEIIOOOMEHHUK 50 MOYTH OHOBPEMEHHO C
MUHHMMAaJbHBIM HCIIOJNb30BaHUEM JUHUI (29a, 39a) penupKyIauu.

B onHOM HIlM B HECKOJIBKUX BapHaHTaX dHEPreTUUECKUH LUK [0 HACTOSLIEMY
N300PETEHHUI0 MOKET OCYIIECTBIISITHCS AJISI UCIOIb30BAHUS OJJHONH MJIM HECKOJIBKHUX
CHUCTEM MOBTOPHOTO CXKATHUSI, U YIIPABJICHNUE TAKUMHU CHCTEMaMU MOXKET
OCYIIECTBJISITbCSI TAKUM 00pa3oM, YTOOBI PEryJIMpOBaTh MOTOK B LIHKJIE TOBTOPHOTO
CXKATHUSI AJIs1 00eCTIeYeHHs] PEeryJIupPOBaHUS POMEKYTOYHOH TeMIepaTyphl B
teriooOMeHHHKe 50. CUCTEMBI MOBTOPHOT'O CXKATHUS HE TOJBKO MOBBILIAIOT JaBJICHUE
PELUPKYJIHUPYEMOU TeKyUuel cpebl, HO TaK:Ke 00eCneunBarT nepeaady
HU3KOTEMIIEPATYPHOTO TEIJIa B OCHOBHOH PEeKyNepaTHUBHBIA TEINIOOOMEHHUK
SHEPTreTUYECKOro MukKiIa (HampuMep, TermnoodMeHHuK 50) B KauecTBe CPeACTBa
ONTUMH3AIUU TeMIlepaTypsl penupkyasanuu. Ha ¢ur. 3 npuseneHa cxema mukia co
cBepxkputndaeckuM CO;, ¢ HEMOCPEACTBEHHBIM HArpeBOM, B KOTOPOM HCITOJIb3YyETCs
cHucTeMa MOBTOPHOIO CXKATHS, HAUMHAIOIAACSA U3HYTPH TerroooMenHuka 50. Takum
o0pa3oM, pelUpKYJISLUOHHBIN KoMnpeccop 31 MoxkeT ObITh CKOHQUTYpHUPOBaH IS

oTOOpa 4acTHU HArpeToro BBIXJIOMHOIO MOTOKAa TypOuHsI, npoxoasamero yepes TOA 50,
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MOBBILIEHHS JABJIEHUS YaCTH OTOMPAEMOro HarpeToro BBIXJIOMHOTO MOTOKA TypPOHUHBI
U COeAMHEHMUs 3TOH 4acTH, MOCJie MOBBILIEHUS ee faBiueHus, B cexiuu TOA Huxe no
noToky. Kak nmokasaHo Ha cxeMme, 4aCTh BBIXJIOITHOTO OTOKA TypOUHBI OTOMpaeTcs
mexay cekuuei 50a u cexuueit S0b TOA u coenunsiercst cHoBa B cexkunu S0b TOA.

Kak y»e yka3bIBaJlOCh, CHUXKEHUE MOTPEOIeHNUs MOIHOCTH U3 TAKOH CHCTEMBI
OyzneTr mpuBOANTH K MOBBIIIEHHUIO CPEAHEH TeMIepaTypsl TemooOMeHHuKa. B
pesyibTaTe OyaeT MOBBIIIATHCS TEMIIEPATypa Ha CTOPOHE BCACBIBAHHS KOMIIpeccopa
31 B TMHUU 3 TOBTOPHOTO CXKAaTUA (M, COOTBETCTBEHHO, OyAET MOBBIIATHCS
TeMIepaTypa Ha BBIXOJE), MOCKOJBbKY MOANEPKUBACTCS MOCTOSIHHOE BBIXOHOE
naByieHUe. B Takux BapmaHTax MOYKHO OKHAATh TAK)Ke MOBBIIIECHUS MOTPeOIeHUs
MOIIHOCTHU KoMIpeccopoM 3 1. B HEKOTOPBIX BapHaHTaX 3Ta TEHACHLHS MOXET OBITh
3¢ pexTUBHO MOBEPHYTA B OOPATHYIO CTOPOHY MyTE€M aKTHBHOI'O CHHM)KEHHUS pacxona
MOTOKa, NPOXOAsLero yepes komnpeccop 31, B To BpeMs Kak TeMIiepaTypa Ha BbIXOJe
A7 BBIXJIOMHOTO MOTOKA B JIMHUU 3 MOAAEPKUBAETCS MO CYLI€CTBY MOCTOSHHOM.
KonTponnep, ocyliecTBAsAOMINN yIpaBieHue komnpeccopom 31, MoxeT
OCYLIECTBJISITh AKTUBHBIM MOHUTOPUHT OJJHOM MJIM HECKOJbKUX TOUEK B JIMHUU 3 IS
NpeNOTBPAll€HUs IPEBBIIIEHNS] TEMIIEPATYPOIl MOTOKA B IMHUM 3 ONTUMHU3UPOBAHHON
TpeOyeMoi TeMnepaTypbl IyTEeM OCYINECTBIEHUs] 0OPATHON CBA3M C HaIpPaBIAIOLIEH
3acnoHkoit (IGV, ot anrn. Inlet Guide Vane) 32 komnpeccopa 31. Takum obpasom,
GyHKUIMSA yOpaBiIeHHUs] MOXET BKII0YaTh 3akpbiTie IGV 32 peuupkyisiquoHHOTO
kommpeccopa 31 B OTBET Ha CUTHAJI, YKa3bIBAIOLUIUN HA TO, YTO TEMIIEPATypa BHYTPHU
TOA HaxoauTcs B mpeaesiax 3alaHHOrO IMANa30Ha OTHOCUTENbHO MaKCUMaJIbHOHN
paboueit Temnepatypbl TOA (cMm., Hanpumep, curHan 101a na ¢ur. 1). Takoi
BBIXOJIHOM CHTHAJ MOKa3aH Ha Gur. 3 ccpuiouHbIM 0Oo3HaueHueM 102e.

IIpu TpapuuuoHHOM ynpasieHuu 3acaoHku IGV ucnons3yrores ans
OTpaHUYEeHHUs MOTPeOIsIeMOH MOIIHOCTH C MOAAEPKAHUEM B TO K€ BpeMs
Oe3omacHOro 3amaca Ha ciay4dai pe3kux usmeHeHuil. 3acionku IGV moryT
HCIIOJIb30BaThCS ISl YIIPAaBJIE€HUs 1aBJI€HUEM Ha BBIXOJE C MOMOILNBIO Pa3JIUUYHBIX
KOHTpoJiIepoB. OQHAKO B HEKOTOPBIX CUTyaUHsAX 3acioHKU IGV MoryT ObITh
YCTAHOBJIEHBI B PEXXUM PYUYHOIO YIIPaBJIEHUs Ui NPUHYAUTEIBHOTO OTKPBITHUS C
L[E€JIbI0 YBEJIMYEHHS IOTOKA B PELUPKYJIALUOHHBIX JUHUAX. B TakoM ciydae
YBEJIHYHUTCS COCTaB 00OPYIOBAHHS CUCTEMBI. DTO MOXKET OBITh CIE€JIaHO, YTOOBI

obecrneunTs 336J’laFOBpeMeHHOG HU3MCHCHHUEC HATPY3KHU UJIU BKJIIIOUYCHHUE HACOCa HUXKE
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no noToky. B Oonee cnenuuyeckoM OTHOMEHNH K ONTUMHU3ALUHA TEMIEPATyPhl, KaK
5TO PACKPBITO B HACTOSILEM ONMUCAHUHU, IPU JOCTUNKEHUN ONTUMHU3UPOBAHHON
Temnepartypsl 3acioHku IGV kommnpeccopa 31 MOTyT OBITh 3aKPBITHI AJIs1 YMEHBILIEHUS
BBIXJIONTHOTO MOTOKA, NPOXOAAIIEro yepe3 yCTPONUCTBO. Y MEHbLIEHUE TOTOKA U
nocienyrwouee 100aBieHNe HU3KOTEMIIEPATYPHOTrO TeMJa B TEIUIOOOMEHHUK 50 MOXeT
CO31aBaTh KYMYJSATHBHBIN 3((PeKT, Ipu KOTOPOM CPeAHss TeMIepaTypa
TEeMI000MEHHHUKA MOHU3UTCS. B KOHEYHOM cueTe, oOpaTHast CBsI3b YMEHBILIECHUS
NOTOKA U MOHMXEHHsI TEMIIEPaTyphbl HA CTOPOHE BCachiBaHMs Kommpeccopa 31 Oyner
NPUBOJHUTH K PEKUMY paboThl, B KOTOPOM yIOBJETBOPsieTCS TpeOOBaHHE B TOUKE
U3MepeHus. DTO Takke OyaeT MPUBOAUTH K CAMOMY HU3KOMY MOTP €0JICHUIO
MOIIIHOCTHU KoMIIpeccopoM 31, HeoOXOQUMOMY ISl MAKCUMH3ALNHU YPOBHS
TEMIEPATypPbl PELUPKYJISILHU, KOTOPBIH MOXKET OBITh MOJYYEH C TEIMIO00OMEHHUKOM
50. Korpa 3acnonku IGV kommnpeccopa 31 3akpbIThl, MOXKET OBITH HEOOXOAUMO
OTKpBITh 3aciaoHkU IGV xommpeccopa 30, 4ToObI 00ecIeuuTh BO3MOKHOCTD
MOBBILIECHHUS 1aBJIEHUs YBEJIMYEHHOrO NOTOKA. B Apyrom BapuaHTe, €CIu NPOUCXOIUT
yTUIN3ALKs TeIa B TerooOMeHHuke 60, TemrnepaTrypa Ha CTOPOHE BCACBIBAHUSA
koMmmpeccopa 31 MOXKeT maaaTh, U TO K€ CAMOE MOXKET MPOUCXOAUTH B TOUKE
U3MEpEeHUs TEMIIEPATyphl B IMHUM 3. DTO NPUBEAET K OTKPBITUIO 3acioHOK IGV
komrpeccopa 31 ans reHeparnuu 6oJbLIero KoanvyecTsa Temia. Hanpotus, 3acIOHKH
IGV komnpeccopa 30 HeoOxoauMO OyaeT 3aKPbITh IJIs y4eTa YBEJIHYEHHUS TOTOKA
yepes kommnpeccop 31. Bo Bcex cueHapusix 3acionku IGV MoryT ObITh 3aMEHEHBI
PELHUPKYJISILHOHHBIMU JIMHUSMHU U OXJIAXKJAIOIMUMH yCTPOICTBAMHU.

B apyrux BapuaHTax MOKeT OBITh OCYLIECTBJIEH APYrol cnocod mepenadu
Teria B TEMII00OMEHHYI0 ceTh 50, Kak 3TO nmoka3ano Ha ¢ur. 4. B wactHocTH, B
TeriooOMeHHHKe S0 MokeT 0OecrnednBaThCst APYTroi HCTOYHUK Teria (HarpeBaTelib
90) c mpomesxyTouHOU TemrepaTypoil. Harpesarens 90 Mmoker obecreunBaTh TEILIO
HEMOCPEICTBEHHO UJIM KOCBEHHO. MICTOUHHK Ternaa MOKeT ObITh Pa3HBIM:
3JIEKTPUYECKUM, COJTHEYHBIM, ATOMHBIM MJIM MOJYYaK UM TEIUIO OT CXKUTAHUSA
toruBa. Harpesatens 90 MoKeT ObITh TaK)Ke PACIIONOXKEH Ha JIOOOM U3 TOTOKOB
BHYTpH TerioooMenHoi cetu 50. B onHOM M3 BapuanToB Harpesareipb 90
npeacTaBisieT cO00M KaHANBbHYIO TOPENKY Ha KHCJIOPOAHOM TOTUIMBE,
obecneuynBaIY0 HarpeB BhIXJIOMHOTO nMoToka TypOuHsl 10. [IpoaykTsl cropanus

TOIJIMBA CBOOOAHO CMEIIMBAIOTCS C BBIXJIOMMHBIM MTOTOKOM TYPOUHBI U COAEHCTBYIOT
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MOBBILIIEHUIO TEMIIEPATYPBl. DTO N0OABJIEHNE TEIJIOBOW 3HEPTUH MOXKET 00eCceuynBaTh
IOCTUKEHUE HeCKOoJbKUX 1eneil. Hanpumep, kak nmokaszaHo Ha ¢ur. 4, HarpesaTenb 90
PAaCIOJIOKEH HUXKE IO MOTOKY NMEPENyCKHON JIMHUU 1, peupKyJIsILUOHHBIX JIUHUN 292
¥ 39a 1 TUHUYU 3 TOBTOPHOTO CXKaTUsl. B 5TOM ciiy4ae yCTaHOBKa MOXKET OBITh
NPaKTHYECKH MPEJBAPUTEIbHO HArPeTa, B TO BpeMs Kak OalaHC 1UKIIa,
oxBarbiBaromero Typouny 10, obecnednBaeTcs Mo CymecTBy ¢ UCIOIb30BAHUEM
KOHTypa oOpaTHO¥ cBs3u. [lepenyckHble TUHUH, CBSI3aHHBIE C TPYOOTPOBOAHOMN
apMatypoi 6 u/unu TpyOONpPOBOIHON apMaTypoi 7, MOTYT OTBOJHUTH YACTHYHO WJIU
MOJTHOCTBIO MOTOKH MX UCTOYHHUKOB. PacueTHBIE pacXobl MOTYT OBITh
CKOH(UTYPUPOBAHBI JJIs1 00ECTIeYeHHs] 3aIIUThI OT MPEBBIIEHNUsS] CKOPOCTH TYPOUHOMN
10 B cniyuae aBapuiiHOro pexuma. B npyrux sapuanrtax Harpesartenb 90 Moxer
UCIIOJIb30BAThCS AJIsl OOECTIeYeHHs JOMOIHUTEIbHON TEMJIOBOW SHEPTUHU JUIA
TeriooOMeHHHKa 60 B TakOH cTeneHu, 4TOObI BO3AeHCTBHE HA MPOQUIb TEMIIEPATYP
TeriooOMeHHOH ceTr 50 OblI0 MUHUMaNBbHBIM. B Taknx BapmaHTax nuHUsA 1 MOXKeET
OBITh TEpEeKOHPUTYPUPOBAHA TAKUM 00pa3oM, YTOOBI OHA OTXOMJIA OT JUHUH 18
BBIXJIOITHOT'O NOTOKA Ty pOMHBI HUKE TIO MOTOKY Harpesatess 90 BHyTpu
TeryiooOMeHHoOM cetu 50. Enre B 0MHOM BapHaHTe TEIUI0, o0ecrednBaeMoe
HarpesartesieM 90, MOXKET UCIONb30BAThCA AJi CTUMYJIUPOBAHUS 3aKPBITHUS 3aCJIOHOK
IGV xommnpeccopa 31. be3 n3meHeHus BIXOAHONH MOIHOCTU TypOuHBI 10 nnu
u3MeHeHus npoduist Temnepatyp TemrooOMeHHnKa SO MOKHO 0KUAATh, YTO
H0JIe3HAst MOIHOCTh YCTAHOBKY MOBBICUTCS Oyiarogaps MOBBILIEHUIO 1aBIEHUS
peLupKyJIHupyeMoil pabodeli Tekydel cpeabl, MPEANOUYTUTETbHO OTBOIUMOM B
kommpeccop 30, KOTOpbIH OOBIYHO KOHQUTYPHUPYIOT 1Jis1 pabOThI CO CPABHUTEIBHO
Oonee BbICOKOM 3¢ () EeKTHBHOCTHIO.

Kpome Toro 9ro TemmnepaTypa BbIXJIOMHOTO MOTOKA TYpPOUHBI BIUSIET HA
npodunb TeMnepaTyp TemiooOMeHHuKa S0, TeMrnepaTypbl IOTOKOB, MOCTYMAKIIHUX B
teryooOMeHHUK S0 mo nuHUsIM 29 w/uau 39, aHaNOTUYHBIM 00Pa30M BIUSIIOT HA
npoduib TEMIEPATYpP TEINIOOOMEHHUKA, ITOCKOJBKY OH CIYJKHUT B KaU€CTBE
NpUEMHHUKA HU3KOTEMIEPATyPHOU 3Hepruu. B Tex BapuaHTax, B KOTOPBIX
TeTI000MeHHHUK 50 ONTUMU3UPYIOT AJs pabOTHl HA MOJHON BBIXOJHOW MOIIHOCTH,
UMEETCsl pacyeTHas TeMIIEpaTypa, KOTOPYK UMEET peuupKyIupyeMas TeKkydas cpena,
KOTJla OHa BBIXOAUT U3 Hacoca 20 u moctymnaeT B TernoodmenHuk 50. Korna B unkie

NPOUCXOAUT CHUKEHUE BBIXOAHOW MOLIHOCTH, TEMIIEPATYPA PELUPKYIUPYEMOU
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TeKy4el cpeibl, MoCTymaried B TermiooOMeHHUK 50, yrnaaer, MOCKOJIbKY
YMEHBIIAETCSl MOIHOCTD, noTpebisiemas HacocoM 20 s oOecneueHuss MEHbIIETO
JOaBJeHUsl. DTO MPUBOIUT K CHIDKEHHUIO CpedHel TeMIepaTyphl TEIIOOOMEHHUKA.
XoTts Takoit 3P eKT MOKET He BbI3bIBATH MPEBBIMIEHNE PACYETHBIX MPEIeTbHbIX
BEJIMUHMH MMPOMEKYTOUHBIX TEMIIEPATYP B TOYKAX U3MEPEHUH TermI000MEeHHHKA,
OJHAKO OH MOBBIIIAET HUKJINYECKOE BO3EHCTBHE TEIIOBBIX HAPY30K MPHU
U3MEHEHUSX BBIXOJHON MOLTHOCTH TypOUHBL. DTOT 3 PEKT MOKHO OCIaOUTh MyTeM
yBeJUYEHUS] MOIHOCTH, MOTpednsieMoit HacocoM 20, it MoAep KAHUS TOYTH
MOCTOSIHHOM TeMmIiepaTypsl Ha Bbixoae. Juist oOecneuenus oOpaTHOM CBSI3U ISt
KOHTpOJIIEpa, paboTarinero BMectTe ¢ HacocoM 20, MOKET UCIOJIB30BATHCS TOYKA
U3MEPEHUs TeMIepaTypsol notoka peunpkyaupyemoro CO;, B nuaun 39 Ha BeIXOAE
Hacoca 20. KoHTpoaaep MOXKET UCIOJb30BATHCA AJISI CMELIEHUs BEJIUYUHBI 3aJaHHOTO
naBjeHusl Ha BbIxoae kommnpeccopa 30. Ecnu TpeOyemasi Harpy3ka Ha TypOuHe
IOJKHA OBITh YMEHBIIEHA, I TEMIIEPATypa OXJaKIeHHs B TermiooOMeHHuke 80
IOJDKHA OBITh CHHMIKEHA, TO BEJIMYMHA 3aJaHHOTO aBJIEHHs s KoMmpeccopa 30
TaK)Ke MOHU3UTCS (A1 OOpaTHBIX NEHCTBUH TO ke caMoe). XOTs JKelaTelbHO
MOAAEPKUBATH NOUTH MOCTOSHHYIO TEMIIEPATypy Ha BbIXxone Hacoca 20, OAHAKO 3TO
MOXET OBITh HEBO3MOJKHO ISl BCeX cLieHapueB. [IpennouTuTenbHO HE JOMYCKAOT
NajeHue AaBJIECHUs HA CTOPOHE BCachlBaHUsA Hacoca 20 HUXKEe KOPPEIALMOHHON
KPUBOH TemIepaTypa-AaBlieHue, OTHOCselcs k paboueil Texydel cpene. DTa KpuBas
oTo0pakaeT COOTBETCTBYIOIHE TEMIIEPATYPbI U NaBJIEHHS, HEOOXOIUMbIE B
tenyoooMeHHuke 80, KOoTopble o0ecneunBarOT OAHO(A3HYIO padovyI0 TEKYUYYIO Cpeny
C MUHUMAJIbHON yA€JbHOMN MJIOTHOCTBIO, JOMYCTUMOMN AJISI UCTIOJb30BaHUS B HACOCE
20. Ecnu nanpHelilee CHUKEHUE JaBJIE€HUS Ha BbIxoae Kommpeccopa 30 HEBO3MOKHO,
TO MOeET OBbITh YMEHBIIEHA XOJIOJONMPOU3BOUTEIBHOCTh TermiooOMeHHNKa 80, moka
He Oyzner nocTurHyTa Tpebyemas 3aaHHasi TeMIleparypa Ha Bbixojae Hacoca 20.
HN3MeHeHne X0n0a0npOUu3BOAUTEIBHOCTH MOXET NPUBOAUTH K MOBTOPSAKIIEMYCS
MPOLECCY YPABHOBEIINBAHUS XOJOJONPOU3BOAUTENBHOCTH U 1ABJIEHUs HA BBIXOJE
kommpeccopa 30, moka He OyayT yAOBIETBOPEHBI MUHUMAJIbHBIE TPEeOOBaHMUS
KOppEeJSIHMOHHON KpUBOH Temmeparypa-nasienue. HeoOXoauMo OTMETUTB, YTO
BBIIIEOMHCAHHAs CXeMa COBMECTHUMA C JIFOOBIM KOJMYECTBOM KOMIIPECCOPOB H

HacOCOB, CO€IMHEHHBIX MOCaeN0BaTeIbHO. KpoMe TOro, U3MeHeHUs TeMIIepaTypbl
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OXJIAKJAr0LIEeH BOABI MOTYT obecrnednBarhb 3P PeKT, CpaBHUMBIH C U3MEHEHUSIMU
Harpy3ku, 1 UX MOKHO MCIIOJIb30BaTh aHAJOTHYHBIM 00pa3oMm.

B nononHeHue K BBHIIIEONUCAHHBIM CXEMaM PEryjJupOBaHUs TEMIEPATypbl
MOXET TaK)Ke PEeryJnpoBaThCs TeMIepaTypa TeroooOMenHuka 50, koraa Hacoc 20
n/unu Hacoc 40 BBIKJIIFOYEHBI. DTO MOXET 00eCcneunBaThCs, HAPUMEP, IOCPEICTBOM
pPeryJIMPOBaHUs OXJIAXKAAKIIENH BOABI, MPOXOALIEH uepe3 OxXJakaarliee yCTPpOUCTBO
80 u/unm oxjaxaaroinee ycTpoicTBo 70 UM Yepe3 MPOMEKYTOUHbIE OXJIAKIAKOIINE
TEeMI0O00OMEHHHUKH BHYTpH KoMmpeccopa 30 (Hanpumep, korga kommpeccop 80
CKOH(UTYPUPOBAH KaK MHOTOCTYIIEHYATHIH KOMIIPECCOP C MPOMENKYTOYHBIM
oxJaxkaeHnem). Moxet ObITh HEOOXOAUMO 00ecneynBaTh MoAa4y U30BITOYHOTO
HU3KOTEMIIEpaTyPHOTO TEIlJIa B XOJOAHBIH KOHEN TermiooOMeHHnKa 50, 4To0bI
0o0ecneunThb TaKkoe K€ PeryJHupOoBaHUe TEMIEPATYPbl, KOTOPOe OBLIO OMUCAHO BHILIE.
Kpowme Toro, peryimpoBaHue TeMIEPATyPbl YKA3aHHBIX TETIJIOOOMEHHHKOB MOXET
TaKKe UCIOJb30BATHCS IJIs BO3AEHCTBUS HA TEMIIEpaTypbl HA BXoAe Hacoca 20 u/unm
Hacoca 40, pacmoJOKEHHBIX HU)KE IO MOTOKY, B TOM CTENEHH, B KakOoi padoTa 3Tux
HAaCOCOB CO3/1a€T YCJOBUS HAarHETAHUs, KOTOPbIE MOTYT TakxXe obecnednBaTh paboTy
OCHOBHOTO PEKyNEPaTUBHOTO TENJIOOOMEHHHKA. JTO MOXKET ObITh OCYI[ECTBJIEHO B
Ka4yeCTBE aJIbTEPHATUBbl YMEHBIIECHUIO ABJIEHUs HA BXOJ€E, KOTOPOE PEaIbHO MOXKET
CO37aThb CpaBHUMBIE YCJIOBUS. JlaBJIEHUE HA BXOJ€E PA3JIUYHBIX HACOCOB MOXKET
MOJJIEPKUBATHCS HA ITOCTOSSHHOM YPOBHE, B TO BPEMSI KaK TEMIIEPATypa MOXKET
peryaupoBaThes Il oOecniedeHnst NOAXOAsILIel TeMIIepaTypbl Ha BEIXOAE,
HEOOXOAMMOH NIl YPaBHOBEIINBAHUS TEMIOOOMEHHUKOB MPU COOTBETCTBYIOLIEM
NaBJICHUHU HA BBIXOJE.

PasnuuHble CXeMBI pEryJIMpOBaHUs TEMIEPATYPhl, PACCMOTPEHHBIE B
HACTOSIIIEM ONMHCAHHUH, MOTYT HCIIOJb30BATHCA HE3ABUCUMO HJIU B JTIOOOH
KOMOHMHALMH ¢ OJHOW WIJIM C HECKOJIbKMMH JIPYTUMH OMMCAHHBIMU 371€Ch CXEMaMHU
perynupoBaHus. ECi HECKOJIBKO CXEM PEryJUpPOBaHUs TEMIEPATYyPhl AOJKHBI
UCIIOJIb30BAaThCSI OJHOBPEMEHHO, TO ISl UX pabOThl MOTYT OBITh Ha3HAYEHBI
NPUOPHUTETHI, KAK 3TO YKa3aHO B HACTOSIIEM ONMUCAaHUU. B yacTHOCTH, MOXKET OBIThH
NPEANOUYTUTENbHONM MUHUMU3ALUsI PACXO0a BBIXJOMHOIO NOTOKA B MEPENYCKHOU
JUHUH | TpU BCEX YPOBHSIX BBIXOAHONH MOIMHOCTH TYPOUHBL. DTO CBA3AHO C TEM, UTO
TEIJIOBAsl SHEPIHUsi, COAEPKAIAsACA B MOTOKE, NPOXOASIIEM IO MEePENyCKHON TUHUM 1

2

MOJKET OBITH MoJjiyd€Ha U3 UCTOYHHUKA TCILJIa, IPUBOAALICTO B HeﬁCTBHe
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sHepreTudeckui nuki. [lognep:xanne MakCUMaabHOIO KOJIUYECTBO TEILIA,
nepesaBaeMoro MeXAy BBIXJIOMHBIM MOTOKOM TypPOUHBI U PEHUPKYIUPYEMOH TeKydei
cpenoii, obecreunBaeT HaubONBIIYIO 3¢ PEKTUBHOCTH dHEpreTudeckoro nukia. C
APYyroil CTOPOHBI, UCIOJNb30BaHUE HarpesaTens 90 MOKET CHU3UTD 3Ty

3¢ pexTHBHOCTD 1 00EeCTIeYNTh BO3MOXHOCTD YTUIU3AIUHN TEIJIa B TEMJIO0OOMEHHUKE
60 nuLb C LeNb pacHpeaeJeHusl PeCypCOB YCTAHOBKU B DHEPreTUYECKOM LIUKIIE.
ITocne 3Toro remneparypa Ha Bbixofe Hacoca 20 MOXKET peryJiupoBaThes AJs
obecnieueHus: €€ ONTHUMAJbHOW BeJIMYMHBI. Y HAaKOHEL, pacxona 4epe3 CUCTEMY
NMOBTOPHOTO CXKaTHs (HApUMep, Yepe3 JUHUIO 3 U KoMmmpeccop 3 1) MoxeT
MUHUMH3UPOBATHCS UM MaKCUMH3UPOBATLCS B TOH CTENEHU, B KOTOPOIl TeMIiepaTypa
B TOUKE U3MEPEHUsS B JIHHUU 3 TOCTHTAET €€ ONTHUMAaJbHOU TpeOyeMOoi BeJIUUHHBI.

B npyrux BapuaHTax peryjaupoBaHHE TEMIOOOMEHa MOXKET 00eCIeunBaThCs
NOCPEACTBOM OJHON HMIIM HECKOJbKUX (PYHKLMH yIpaBieHHUs, CBI3AHHBIX C
KOMITOHOBKOU TypOUHBI 3HEpreTuueckoro nukia. Kak MoxxHO BuaeTsh Ha Qur. 5,
rpynna TypOuH win TypOMHHBIX CEKUHH, padOTaIINX MMOCIEI0BATEIbHO, MOXKET
OBITH CKOHQUTYPUPOBAHA C OAHUM UJIM HECKOJBKUMH MPOMEKYTOUHBIMHU
WCTOYHHUKAMU TEIlJIa, B JOTOJIHEHHE K OCHOBHOH kamepe 15 cropanus. Ha ¢ur. 5
noka3aHsbl ABe TypOuHbl 10a u 10b ¢ 0oAHUM MPOMEKYTOYHBIM HCTOYHUKOM 90 TemIa,
OJIHAKO /AB€ WM OoJiee, TpU WM Oosiee, MM Aaxe OoJbliee KOJUYEeCTBO TYPOUH UIIU
TypOMHHBIX CEKLIMH MOTYT HUCIIOJb30BATHCS BMECTE C OJHHUM WJIH OoJjiee, IBYMsI WU
Oonee, niu naxe ¢ OOIBIINUM KOJIMYECTBOM NPOMEKYTOUHBIX HCTOYHUKOB Temua. B
YaCTHOCTH, KaK MOKa3aHO Ha (UT. 5, BBIXJIOMHON MOTOK KaMepbl CTOPaHMUS,
BBIXOISAINUN B IMHUIO 16, mpoXoauT B nmepByto TypOuny 10a, COEIUHEHHYIO C
reHepaTopoM 17a SHEpPruu, U BBIXJIOMHOW MOTOK NEPBOM TypPOMHBI MOCTYMAET B
auHUPO 18a U 3aTeM Nponyckaercs 4yepes NpOMeXyTOUHbIN HarpesaTenb 90.
Harpetsiit moTOK, BEIXOASALUIUNA U3 TPOMEKYTOYHOro Harpesatesst 90 B nuauo 18b,
NPOXOIUT BO BTOPYIO TypOUHY (MJIM B TIOCJIEAHIOK TYPOHUHY ), COEIUHEHHYIO C
reHepaTopoM 17b 3HEPTHH, U BBIXJIOMHON MOTOK BTOPOH TypOUHBI (MU mocieaHel
TypOUHBI) mocTynaer B JUHUIO 18¢ u nanee B Tem1000MeHHHK S50, yike
PacCMOTPEHHBIN B HACTOSAILIEM OMUCAHUMU.

Temno, obecneunBaeMoe MPOMEKYTOYHBIM HarpesaTesneM 90, MOKeT ObITh
MOJIYYEHO U3 JII0OOro HCTOYHMKA (HampuMep, nap, COJHEUYHOE TEIJIO, TEIIO0

CXKUTaeMOTO TOIUINBA). B KOHKpPETHBIX BapHaHTaxX, Kak MOKa3aHO Ha Qur. S,
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HarpeBaTesb 90 MOKeT ObITh YCTPOMCTBOM, HCTOJB3YIOMIUM TEIJIO CKUTAEMOTO
toruBa. Takum oOpa3om, TOMJIUBO U3 UCTOYHHUKA 12 TONIMBA MOJKET MMOABATHCS B
HarpesaTesb 90 mo nuHuu 130, 1 OKUCIUTENb U3 UCTOYHUKA 25 OKUCIUTENS MOXKET
nojaaBaThbecs B Harpesatenb 90 mo aunuu 220.

Kak u B ci1ydyae OCHOBHOW CX€Mbl YIIPABJIEHUsl, PACCMOTPEHHON B HaCTOAIIEM
ONUCAHMUU, PETYJIUPOBAHUE pacxoaa Hacoca 20 MOKET UCIOAb30BaThCS IS
peryJupoBaHus TEMIIEPATYPbl HA BXOAe TermiooOMeHHuKa 50 B yCJIOBUAX 1O
CyILIECTBY YCTAaHOBMBILErOCs PeKUMa U BO BpeMs MepeXOoAHbIX pexxuMoB. 3meHeHus
BBIXOJTHOH Harpy3ku TypOUHHOM rpynmel (Hapumep, B pabore ocraeTcs rodast
TypOMHA U3 TPYNIBL, UK, 00Jee KOHKPETHO, B pab0OTe OCTaeTCs MOCHEnHsIsA TypOuHa
U3 TPYIIIBI) MOTYT OBITH OO€CIedeHbl MyTeM OTBOAA OOJNbIIeH UM MEHbINEH YacTH
MOTOKA U3 KaMephl 15 cropaHus B IpOMEXKYTOUYHBIN Harpesatens 90.
TpybonpoBoaHasi apmatypa 8 B JTUHUU 37 MOXKET UCIOIb30BATHCS JJISl MOAAEP KAHUS
NOCTOSIHHOTO JIaBJIEHUS Ha BbIXone TypOuHbl 10b, 1 mogayda TomiImBa MEXIy KaMepon
15 cropaHus U IpOMEKyTOYHBIM HarpesaTtesneM 90 MOXKeT U3MEHSTh NOJly4yaeMble
TEMIEPATYpPhl HA BXOAaX COOTBETCTBYIOIIUX OJIOKOB M MO3TOMY TaK)KE€ MOXKET
U3MEHSTh JaBJIEHHS IMOTOKOB, MOCTynammux B Typouny 10a u B Typbuny 10b.
CnenoBaTenbHO, OTHOCHUTEIbHAS padoOTa, MPOU3BOAUMAS COOTBETCTBEHHO TypOMHOMN
10a u Typbunoii 10b, MoXeT Takke U3MEHATHCS AJSA 3aJJaHHOM MMOJauy TOIUIMBA B
cucreme. TouHO BrIIEpPIKUBAEMBIE PEKUMBI paOOThI s TypOuHbl 10a u TypOunsl 10b
MOTYT OKa3bIBATh 3HAYUTEIbHOE BIUsHUE HA 3P PekTuBHOCTb paboThl 6s0kOB. B
TaKoW KOH(UTrypamuu cucTeMbl GUKCHUPOBAHHBIN pacXO0a TOMJINBA MOXKET MPUBOIUTH K
Pa3IUYHBIM U3MEHEHUSIM MOJIE3HON BBIXOIHON MOIIHOCTH B pe3yJbTaTe U3MEHEHUs
pabounx XapaKTEPUCTUK AETAHIEPOB, MPUHUMAsl BO BHUMAHHE MPUCYIIUE UM KPUBBIE
npousBoauTeNbHOCTH. C 3TUM 3 (PexToM OynyT CBSI3aHBI TAKKE H3MEHEHUS
CYMMapHOTO pacxojia CUCTeMbI, o0ecrednBaeMoro Hacocom 20, B COOTBETCTBUH C
NoAAEepKAHUEM MMOCTOSIHHONW TeMIepaTyprl B TeriooomMeHHnke 50. B To Bpems kak
pacxoj TOIJIMBA B SHEPTETUYECKOM LIUKJIE MOXKET NOAAEPKUBATHCS HA NOCTOSSHHOM
yPOBHE, KOTJja HEOOXOANMO CHHKE€HHUE BBIXOAHONH MOIIHOCTH, PACXOJ BBIXJIOITHOTO
MOTOKA, MPOXOISIIEro 4Yepe3 TermooOMeHHUK 50, MOXKET NPUHYAUTEIbHO U3MEHATHCS
171 TPOAOJIKEeHUsT OTOOpa Teria B Harpesarese 60.

Kak 310 oueBuaHO U3 ¢ur. 1-5, HacTosee N300peTeHNE MOXKET OTHOCUTHCS HE

TOJBKO K crocodam yHOopaBJICHUA SHEPTECTUICCKUMH YCTAHOBKAMU, HO TAKXKE U K
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CaMHM KOHQUTYypalusM 3HEPreTHYeCKUX YCTAaHOBOK. JDHEpPreTuieckasl yCTaHOBKA
MOXET BKJIIOYATh JIIOOYI0 KOMOMHALIMIO KOMIIOHEHTOB, ONIMCAHHBIX CO CCBLIKAMH Ha
yKa3aHHbIE (QUTYpPBI, UM KaK OHU ONMMCAHBI B IPYTruX Mecrax onucanus. Hanpumep,
SHEpreTuyeckas yCTAHOBKA MOXKET COJepIKaTh 0 MeHblLIeld Mepe TypOuny 10,
reeparop 17 snepruu, temnoodmenHsbiit annapat (TOA) 50, onuH nam HECKOIBKO
kommpeccopoB 30 wim HacocoB 20 u 6yok 100 ynpasnenust. [Ipu stom TOA 50 moxer
OBITh CKOHQUTYPUPOBAH IS TEIJIOOOMEHA MEXAY TPYIIMNON MOTOKOB, MPOXOASIIUX
mexay nepsBbiM KoHIIOM 50' TOA ¢ nepBoii paboueii TemnepaTypol U BTOPBIM KOHILIOM
50" TOA co BTOpoii, Oojiee HU3KOH, TeMIepaTypoil. ITH MOTOKU MOTYT BKJIFOYATh,
HaIlpuMep, BBIXJIOMHOW NOTOK 18 TypOUHBI, peUUpPKYIHUPYeMbIi MOTOK 39 (KOTOPBIH
MOKEeT COIepKaTh MO CYIIECTBY YUCTBIM YIJIEKUCITBIN Ia3) U MOTOK 29 OKHCIUTES
(KOTOpPBIH MOKET COAEPkKATh MO CYLIECTBY YUCTBIH KHCIOPOJ, MOXKET CONEPIKATh
BO3/IYX HJIM MOXET COAEPIKaTb CMECh KHCIOPOAa U YIIEKUCIIOTO ras3a).

Kpome Toro, TOA moxet coaepxaTb OAUH U HECKOJbKO KOMIIOHEHTOB,
CKOH(UTYPUPOBAHHBIX IS yBeNU4YeHUs (noOaBiIeHns) I yMeHbIIeHus (0TOopa)
MaCcCOBOTO Pacxoja OAHOTO MJIM HECKOJbKHUX MOTOKOB U3 IPYIIbl IOTOKOB B TOYKE,
KOTOpasi pacnojokeHa Mexay nepsbiM KOHLIOM 50' TOA u BTopsiM koHIIOM 50" TOA,
TaK 4TO 4acTb T€Ky4el Cpenbl, NIPOXOoAsllell B OJHOM UJIM B HECKOJbKUX MOTOKAX U3
IpyHIbl NOTOKOB, OTBOAUTCS OT MPOXOXKAEHUS uepe3 ocTalbHyr 4acTb TOA.
Hanpumep, kak moka3zano Ha ¢ur. 1, 4acTh BBIXJOMHOTO NMOTOKA 18 TypOuHBI
OTBOAMTCS Yepe3 NepenyCKHYIO JUHUI0 1, 1, TakuM 00pa3om, 3Ta 4acTh He OyneT
npoxonuth yepe3 cekuuio S0b TOA. B nononHeHune K BbILIECKa3aHHOMY, OJIOK
yIpaBJIEHUs] MOXKET ObITh CKOH(UTYPUPOBAH 1Jis mpuema curHana 101,
onpeaesomero pabounil peKuM 3HePreTHIeCKON YCTAHOBKHU, M HA OCHOBE 3TOT0
curHaja OJIOK ympaBJieHHs] BbIpaOaTbIBaeT BBIXOAHOU curHan 102, obecrneynBaromuii
yIpaBJIeHUE OJHUM FIJIH HECKOJbKUMH KOMIOHEHTAMH, CKOHQUTYPUPOBAHHBIMH IS
YBEJMYEHUs U YMEHbIICHHS pacxona (HampuMmep, MacCOBOTO pacxoa MiIu
00BEMHOI0 pacxoaa) OJHOrO UM HECKOJbKUX MOTOKOB U3 I'PYIIBEI MOTOKOB. B
HeKoTOpbIX BapuaHTax TOA 50 MoxkeT ObITh CKOHPUTYPUPOBAH IS TENIOO0OMEHA 1O
MEHbIIEH Mepe MEXKIY BBIXJIOHBIM MOTOKOM TYPOUHBI, BBIXOAAIIUM U3 TYPOUHBI, U
OHUM HJIH OOOMMH U3 PEUUPKYJIUPYEMOTO IMOTOKA M MOTOKAa okucauTens. Kpome
TOTr'0, OAWH MJIM HECKOJBbKO KOMIIOHEHTOB, CKOH(QUTYPUPOBAHHBIX AJISI YBEITHIEHHUS

HUJIM YMEHBIICHUS pacxXoga OAHOTO UJINM HECKOJIBKHUX MOTOKOB U3 I'PYIINbI TOTOKOB,
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MOXET BKJIIOYATh MEPENYCKHYIO JUHHUIO 1 U MepenycKHy TpyOONIPOBOIHYIO
apMaTypy 5, CKOHQUTYpHUpPOBAaHHBIE JJIsI OTBOJA YACTH BBIXJIOMHOTO MOTOKA TYPOUHBI,
TaK 4TO 3Ta 4acTh 00xoaut cexuno TOA, B Takux koHQUrypamnusx ycTaHOBKa MOXKET
TaK)XXe COAEePIKATh NEePENyCKHON TermnooOMeHHUK 60, paboTarouuil ¢ nepemnyCcKkHon
auHueit 1 u ckoHGUrypupOBaHHBIN IJIs Mepeaayu Terja OT OTBEJEHHON 4acTH
BBIXJIOITHOT'O TIOTOKA TyPOMHBI OHOMY WJIM HECKOJIBKUM APYTUM MTOTOKaM 2.

B HexoTOpBIX BapHaHTax OJMH MM HECKOJbKO KOMIIOHEHTOB,
CKOH(UTYPUPOBAHHBIX IJISl YBEJIUYEHHS UJIH YMEHbIIEHUS PacXoaa OJHOTO WU
HECKOJIbKUX IMOTOKOB U3 T'PYMIIBI MOTOKOB, MOKET BKJIIOYATh PELUPKYIALHUOHHYIO
JUHUIO 39a U peUUPKYISIHHOHHYIO TPYOOTPOBOIHYIO apMaTypy 6, pacloOKEHHYIO
MEKIY BBIXJIOMHBIM MOTOKOM 18 TYpOHMHBI 1 pELUHPKYIUPYEMBIM TOTOKOM 39.
AHaJOTUYHO, OMH UJIU HECKOJIBKO KOMIIOHEHTOB, CKOHQUTYPUPOBAHHBIX JJIS
yBEJINUYEHHUS UJIM YMEHBIIEHUs] pacXxoAa OJHOIr0 UM HECKOJbKUX MOTOKOB U3 T'PYIIIbI
MOTOKOB, MOKET BKJIFOUATh PELUUPKYJIALUOHHYIO JUHUIO 292 U peLUPKYISLUOHHYIO
TpyOONIPOBOAHYIO apMaTypy 7, pacHONOKEHHYIO MEXKY BBIXJIOIHBIM MOTOKOM 18
TypOUHBI U TOTOKOM 29 OKHCIHTES.

B npyrux BapuaHTax 3HepreTudyeckas yCTAaHOBKA MOJKET COAEpKaThb
HarpeBatesib 90, ckoHGUTYpUPOBaHHBIN AJis padoTsl He3aBucuMo ot TOA 50. Takas
He3aBHCHUMas paboTa MOXKET O3HAa4aTh MPOCTO, YTO TEIJIO, 00eceunuBaeMoe
HarpesatesieM 90, MoNy4eHO He U3 KaKOTO-TO HArPETOTr0 MOTOKA, KOTOPHIH
ucnosb3yercs At odecnedenus rermtoooMena B TOA 50, a u3 gpyroro HCTOYHHKA.
Hanpuwmep, HarpeBatenb 90 MokeT ObITh CKOHQUTYpHUPOBAH AJisl 1OOABJICHUS TEIJia B
BBIXJIOMTHOM MOTOK 18 TypOWHBI B TOUKE, KOTOpPAast HAXOJUTCS MEXAY NEPBBIM KOHIIOM
50' TOA u BropeiM koHLIOM 50" TOA. Kak yxe ormeuanoch, Harpesatenb 90,
HalpuMep, MOKET OBITh YCTPOMCTBOM, HUCIOJIB3YIOIIUM TEIUIO CrOPAINEero TOILIHBA.
Jpyrue KOHGUTrypaLHH U KOMIIOHEHTHI MOTYT OBITh ONpeaeeHbl HA OCHOBE APYTHX
KOMIIOHEHTOB, MMOKa3aHHBIX Ha ¢ur. 1-5 1 yKe pacKpbITHIX B OMMUCAHHUH.

B HexkOoTOpBIX BapuaHTax yNnpaBJI€HUE SHEPreTUIECKUM LIUKJIIOM, PACKPBITOE B
HACTOSIIIEM ONMHMCAHHUH, MOJKET UCIIOJb30BAThCS C TEPMUHAIOM perasupukanuu
CXKM)KEHHOTO nmpupojHoro raza. Cmotpu, HanpuMep, nateHT US 9523312, BbinanHbIN
Allam u np., cogepkaHue KOTOPOro BBOAUTCS CCBUIKOI B HacTosee onucanne. B

TAaKUX BapHAHTaX pacxod TOIJIMBA U COOTBCTCTBYIO H_[I/II\/'I Har"ueTaTeyib AJisd U3MCHCHUA
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TEMIEPATypPbl MOTYT ObITb MOAUGHUIIMPOBAHBI AJISI aJaTALIMN K TPEOOBAHUIO
perazuuKanuy B JOMOJHEHHE K MOTPEOJEHUI0 MOIIHOCTH.

B HekOTOpPBIX BapHaHTax INpeaiaraeMble CUCTEMBI H CITIOCOOBI MOTYT OBITH
ananTHUPOBAHbl UJIM CKOH(UTYPUPOBAHBI IJIs YIIPABJIEHUS B T€X CIy4asix, B KOTOPBIX
MOJKET IMPOHUCXOAUTDb YTEeUKa Yepe3 YILNIOTHEeHHs TypOuHbl. B Takom ciaydae Mmoxer
OpITh 1OOABJIEH KOMIPECCOP JIsi KOMIIEHCALUH YTEYKH Yepe3 YIIOTHEHHS U
YCTAHOBJICH B LIMKJI MEXAY MOTOKOM U KOMIpPeccopoM. B Takux ciyuasix 3TOT ke
KOMITPECCOP MOJKET TaK»K€ MCIOJIb30BATHCS MPU 3aMyCKe ISl 3aTIOJTHEHHS] CHCTEMBI U3
BHEIIHEro pesepByapa mwin TpybonpoBona. B Takom ciaydae ynpaBieHHe HATHETAHUEM
KOMITPECCOpPa MOXKET OCYIIECTBIATHCA KOHTPOJJIEPOM IS PETYJIHPOBAHUSI HU3KOTO
JABJICHUSI CUCTEMbl. Y IPaBICHHE BCACBIBAHUEM KOMIIPECCOPa MOXKET OCYIIECTBIATHCS
ISl CO3TAHMS MTOJIOKUTENBHOTO UM OTPULIATENbHOTO aBJIEHHS HAa YIUIOTHUTENIbHBIX
callbHUKaX TypOwHbI. I3MeHeHHe MOJOKUTENbHOTO aBJIEHHS Ha OTPULATEIbHOE
IaBJIEHUE MOYKET U3MEHUTh MPOLECC IS alanTalllii K XUMHYECKOMY COCTaBY
3arpsi3HEHHOT0 aTMOC(EepPHOro Bo3ayXa.

IIpu paboTre B yCTAaHOBUBIIEMCS PEXKUME ITUKJIA CTOPAHHS, KaK 3TO
OMHUCHIBAJIOCH BBIIIE, TPOAYKTHI CTOPAHUS TOJKHBI HEMPEPBIBHO BBIBOAUTHCS U3
nukia (Hanpumep, yaanenue CO; mo nuHuu 37 u/unu yaajeHue BOIbI MO JUHUU 33),
4TOOBI MOAAEPKUBATH OANAHC MACC C MOCTYMAKIIUM TOIJIUBOM U OKHUCIHUTEIEM.
IMony4ennsie B pesyabrare HyO u CO; noJKHBI OBITh BHIBEIEHBI U/UJIH BBIMYIIEHBI,
OJIHAKO, €CJIU B MpPOLeCcCe, OCYLIECTBIAEMOM HUXKE 10 MOTOKY, UCIIOJIb3YeTCs
napodasubiit CO;, TO OH MOKET BBIMYCKATHCS C NaBJIEHUEM, KOTOPOE JOCTHUTAET
naByieHus Ha Bxoxae TypOuHsbl. [Ipexne Bcero ero He0OXOAUMO MOIBEPTHYTh
obe3poxuBanuto. JIroOsie ocraTounbie SO/ NOy MOTYT OBITH yAAJIEHBI HA MECTE
(HampuMep, B pa3aeIUNTeIbHOM YCTPOUCTBE 35). 3aTeM MOKET OCYINECTBIAThCS
noBbimeHne aapieHuss CO, ¢ TOMOIIBIO KOMIPECCOPOB, U/HJIH OHO MOXKET OBbITh
MOBBILIEHO 1O HEOOXOUMON BEJIMYMHBI C UCTIOJIb30BAHUEM TYpOUH pabouell cpensl,
UMEIOIUXCS B LHHKJIe npousBoacTea s3Hepruu. [lorok CO, MoxkeT OBITH
IOTIOJTHUTEJIBHO MOABEPTHYT OYHMCTKE, B MPOLECCE KOTOPOH TaKkKe yAAIIIOTCS
HE3HAYUTEbHbIE 3arpsa3HeHus, Takue kak O, u Ar. ITocsie 3TOro moToOK MOXeET
OTHPABJSATHCS IJIS1 HCIIOJIb30BAHUS HUXKE 11O TIOTOKY.

Ecnu nnst ucnons3osanus CO; B mporecce HIXKE MO MOTOKY €ro TemMmeparypa

IOJDKHA OBITh MOBBIIIEHA, TO MOXET notpedosarbes HarpeTb CO, B rpynmne OCHOBHOIO
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peKyInepaTHBHOTO TEMIOOOMEHHHKA B I[UKJIE TIPOU3BOACTBA SHEPTUH B IPOTHBOTOKE C
BBIXJIOMTHBIM MTOTOKOM TYpOUHBI. B TO BpeMsi kak OTnpaBisieMblil TOTOK HATPEBAETCS B
rpymmne TermiooOMeHHUKa, Temiepatypa peuupkyaupyemoro CO,, nmocrynammero B
TypOuHy, Oyner nanats. YTOOBI IPeAOTBPATUTh 3TO U3MEHEHHE, PACXO] Yepes
KOMIIPECCOp ropsiuero rasa MoXeT OBbITh YBEJIWYEH IyTeM OTKPBITHS HAIPABJISIOINX
3acnoHoK Ha Bxoae (IGV) Ha ycrpoiicTBe. D10 OyneT CayXuTh e o0ecTieueHus
yBEJIWYEHHs] HU3KOTEMIIEPATYPHOTO TEIjIa B rpyIie TemiooOMeHHuKa. B aTom ciyuae
Takke Oynet cHmxkeH obmuii pacxon CO;, mpoxoAsInero 4epe3 OCHOBHOM
kommpeccop CO;. 1o mpuBenet k 3akpbITHIO 3acIOHOK IGV Ha 3TOM yCcTpoNCTBE s
afanTalMuy K HOBBIM yCJIOBUSIM paboTsl. [ToHas BbIXOAHAS MOLIHOCTh Ha TYpOUHE HE
U3MEHUTCS, TOCKOJbKY MapaMeTphl MOTOKA HA BXOJE OCTAHYTCS TAKHUMH XKe, 4TO U
npexae. Takke HE H3MEHUTCS MOa4a TOIIMBA B YCTAHOBKY MPH YCIOBHH
nojjep:kaHusi Temnepatypsl peuupkyaupyemoro CO,. Cxopee nosie3Has BbIXOJHAas
MOIIHOCTb YCTAHOBKH MOHU3HUTCS, MOCKOJIbKY KOMIIPECCOp ropsiduero raza paboTaer ¢
MeHbLIel 3 (PEeKTUBHOCTHIO KaK YCTPOHCTBO MOBBIIIEHHS 1aBJISHHUS MO CPABHEHHIO C
ocHOBHBIM KommpeccopoM CO;. OcHoBHOM 3¢ ekt 3aknogaercss B TOM, YTO TOILUINBO
npeoOpa3oBaHO B 3JIEKTPUYECTBO IS MOCAEAYIOLIEH OTIPAaBKU B (POpMe TEIJIOBOMH
SHEPruu B NOTOKe Bhimyckaemoro CO;,. YopasieHue BCeMH ASHCTBUIMU O
CKHTaHHUIO TOIJIMBA U MOBBILIEHUIO TaBJIEHUS MO ONPENEeHUI0 OCYIeCTBISETCs
o0opyoBaHHEM M CPEICTBAMH YIIPABJICHUS dHEpreTHdeckoro nukiaa. Kagectso u
KOJMYECTBO TEIUIA, IePeIaBaeMoro B MpoLecc HUXKE MO MOTOKY, MOXKET
BapbUPOBATHCS KONMUECTBOM OTIpaBisemoro CO,, HArpeToro rpynmnou
peKymnepaTUBHOrO TEIIOOOMEHHHKA, a TaKKe CyMMapHbIM pacxoaom CO,,
00paboOTaHHOTO KOMIIPECCOPOM TOPSIYEro ras3a.

B HEKOTOpPBIX BapHaHTaX CUCTEMBI H CIIOCOOBI, PACKPBIThIE B HACTOSILIIEM
OMHCAHUHU, MO3BOJISIIOT KOMIIPECCOPY TOPsiuero rasa B LUKJIE MPOU3BOACTBA SHEPTUU
ofecrne4rBaTh HU3KOTEMIIEPATYPHOE TEIUIO [JIsl ONTUMH3ALNH PEKYEePaTHBHOIO
TeMmI000MEHHUKA U B TO K€ BPeMs CJIY>KUTb HCTOUHHKOM TeIia JJisi BHELIHUX
NPOU3BOJACTBEHHBIX MPOLIECCOB, UCTOJIb3YIOLIUX OTnpaBisieMbiii u3 uukia CO; B
Ka4eCTBE UCXOIHOTO ChIPbsS H/UJIM TETJIOOOMEHHOM cpenbl. YIpaBlieHHUE
KOMIIPECCOPOM TOpsiYero raza OCyLIeCTBISIOT TAKUM 00pa3oM, 4TOObI
XapaKTepPUCTUKH MOTOKA HA BXOJe TYpOUHBI (M, COOTBETCTBEHHO, CyMMapHas

HpOI/ISBO)_II/ITeJ'IbHOCTb) HE USMCHAJNCH, B TO BpEMA KaK TCILIO obecrmeunBaeTcs
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NPOU3BOACTBEHHOMY MPOLIECCY HUIKE MO MOTOKY. B 3TOM ciiyuae He mpoOUCXOOUT
LIUKJINYECKOe BO3/IeHCTBIE TEIJIOBBIX HAPY30K HA TypOuHy. OQHAKO moJie3Hast
BbIXOAHAs MOIIHOCTb LIUKJIA IPOU3BOACTBA DHEPIrUU CHUKACTCs, B CBsA3U C TEM YTO
TEIJI0, FTeHEPUPYEMOe JJIsl BHEIIHETO MPOU3BOACTBEHHOTO MPOLECCa, YBEIHYHBAET
Napa3suTHYI0 HArpy3Ky KOMIIpeccopa ropsuero rasa (tTo ectb, 3G peKTUuBHOE
npeobpa3oBaHHE JIEKTPUUYECTBA OOPATHO B TEIJIOBYIO SHEPTHUI0). DTO MPUBOAUT K
U3MCHCHUKO COz, MpOUu3BOAUMOIO Ha OAUH ME€raBaTT-4ac, Bpra6aTbIBaeMbII>i B IIUKIJIC
NPOU3BOACTBA SHEePTHH (0OecrnmeynBaeTcsi THOKOCTh B pa3pelIeHHd JUCIIPOTIOPLIH il
mesxkny norpedienuem CO; u morpebiaeHuem sHepruu). Beirona s
NPOU3BOJACTBEHHOIO MPOLECCA HUXKE MO MOTOKY 3aKJI0YAETCs B TOM, YTO
UCKJIIOUAeTCsl HEOOXOAMMOCTh B CIELUATN3UPOBAHHOM MPOU3BOACTBE TeIljia
(Hampumep, ropesiku, paboTarmue Ha MPUPOAHOM raze) u 00OPyIOBAHUU IJIS
YTUIN3ALNHU TeTia (MapoBble KOTJBI, KOKYXOTPYOHBIE TEIJIOOOMEHHBIE anmnapaThl,
HACOCHI MUTATENBHON BOABI U T.11.). KpoMe Toro, mpoiecc HuKe Mo NOTOKY CIIOocOOeH
paboTaTh O3 BEHIOPOCOB BPEIHBIX ra30B, MOCKOJbKY reHepalus TeIIOBOH SHEPTHH
NyTEM CXKHUTaHUs TOIJIMBA MMPOUCXOOUT B Typ6I/IHe HUKJIa TPOU3BOACTBA OHEPTUHU.
Kpome Toro, B oTnuumne ot Apyrux xumuudeckux npoueccos CO,, reHepupyemMsblii B
LIMKJIe IPOU3BOACTBA YHEPTHH, OUHUINAETCS B MPOLIECCE CHKUTAHUS M IPOLIECCOB
DeSNOy Huke 1Mo moToky 6e3 HeOOXOAUMOCTH B KAKOM-JIMOO JOMOJHUTEIbHOM
obopynoBaHuu u B pactBoputeisx. JIroboe ocTarouHoe razoo0pa3sHOe TOIIMBO, TAKOE
kak CHy, CO, H;, C,H,, ynansercs uz CO; npu cxxuranuu u grodoi map, NOy u/wiu
SOy yIansroTCs HUKE MO MOTOKY OXJIAJUTENE ¢ HEMOCPEACTBEHHBIM KOHTAKTOM.
OYHKIMYU yIIPABIEHUs, MPpeajaraeMbie B HACTOSIIEM U300PETEHUH, MOTYT
O6eCHeLII/IBaTb BO3MOXHOCTb UCITIOJIBb30BAHUA PACKPBITBIX CUCTEM U CHOCO6OB
NMPOU3BOACTBA SHCPTHUHU OJIA MOJNYUYCHUA PA3JIMYHBIX KOHCYHBIX IIPOAYKTOB B
AOMOJIHEHUE K DHCPTUH. Hpoueccm NpOoU3BOACTBA, MOBBIINCHUA JaBJICHUA U HArpeBa
C02 MOTYT 6bITb MOJIHOCTBIO BBIMMOJIHEHBI B LHUKJIC MTPOU3BOACTBA SHEPTUH, U TIOSTOMY
MO3KHO C BBITOZOH MCIOJb30BaTh 00OPYI0BaHKE, KOTOPOE yiKe HeoOOXOauMOe AJisi
OCYLIECTBJICHHUS] SHEPTreTHUEeCKOro UKJIA, [aKe eCJIH HET MPOU3BOACTBEHHOTO
npouecca HuKe 1mo nmotoky. CxKuraHue NpupoAHOro rasza AJjisi MOAa4YH Teria B MPOLECcC
HUKE N0 MOTOKY MOXKeT 00ecrneYruBaTh UCMOJAb30BAHHE C BHIMOJOH PACLEHOK Ha
3JICKTPOIHEPTHIO BHE MUKOB HArPy3KH. DTO MOXKET 00eCeuynBaTh BO3MOXKHOCTD

(YHKIIMOHUPOBAHUS LIMKJIa IPOU3BOACTBA SHEPTUH B KaueCTBE
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MHOTO(YHKLIHOHAJIBHOTO CpeAcTBa, obecneunBarmero saekrposuepruto, CO; u
TETLIO.

B HekOTOpPBIX BapHaHTaX CUHTE3 MOYEBHUHBI MOXKET OBITh B YACTHOCTHU
00BEUHEH C YHEPTeTUYECKUM LIUKJIOM, H B 3TOM CJly4ae HEOOXOIUM UCTOYHUK
ammuaka. HeoOxonumerit ammuak (NHj3) moxet ObITh TOOOYHBIM HPOIYKTOM
OCHOBHOTO LIMKJIA MPOU3BOACTBA SHEPTHH WIH K€ OH MOXeT OBbITh NPUOOPETeH Kak
NPOMBIIILJIEHHBIN TOBap (HampuMep, Ha 3aBOJ€ IO MPOU3BOJACTBY aMMHuaka). B tex
BapuaHTax, B KoTopbix NH3 npuoOperaercs: kak TOBapHBIA NPOAYKT, st 0OecrnedeHust
crocoba COBMECTHOT'O MPOU3BOJCTBA SHEPTUU U MOYEBUHBI MOXKET BBIMOJIHATHCS LUK
NPOM3BOACTBA SHEPTHH MO HACTOAIEMY H300peTeHuto, otnpasisromuid CO, nis
cuHTe3a Mo4yeBUHbI. B wactHocTu, CO, MOXKeT OBITh MOJYyYEH B MPOLECCE CIKUTAHUS
TOIJIMBA, KaK 3TO OMHCAHO B APYTOM MeECTe ONMUCcaHus (Hampumep, OToOpaH B
KadecTBe MPOAYKTA U3 TUHUH 37, OTOOpaH MpH MOBBIMICHHON TeMneparype u3
HEKOTOPOH TOYKH JTMHUH 39 min oToOpaH npu O6osiee HU3KOM JaBJIeHUH U3 Hacoca 20
BBIIIIE T10 IMOTOKY). BrICOKOTEMIIEpaTypHOE TEIJIO OT CXKUTAHHS TOIJIMBA MOXKET OBbITh
C BBITOZOH M3BJIEUEHO U3 BBIXJOMHOIO IMOTOKA KAMEPBl CTOPAaHUs MIJIU U3 BBIXJIOMHOIO
noToKa TypOuHBI (HampuMep, B HEKOTOPOI TOUKe TermooOMeHHuKa 50) myTtem
HarpeBa B IPOTHBOTOKE X0JoAHOTO perupkynupyemoro CO, no tpedyemoit
TEMIEpPaTyphbl Ha BXOJ€ KaMepbl CTOPaHUsA. ITO MOXKET OBbITh MOTOK, aBJICHHE
KOTOPOTO MOBBIIIAIOT ONpeAeIeHHbBIM 00pa3oM ¢ MoMOInbI0 Hacoca 20.
Hanpasnsromas 3acioHka 32 Ha BXojae KoMmrnpeccopa (Hanpumep, komnpeccopa 31)
MOKeT OBITh OTKpPBITA sl yBeauueHus pacxoaa CO, Ha BXoae KOMIpeccopa, B
pe3yJbTaTe Yero yBeJIUUYUBAETCS KOJTUYECTBO HU3KOTEMIIEPATYPHOIO TeIia
(manpumep, ¢ remnepatypoit 150-300°C), mogaBaemMoro U3 KOMIpeccopa B MpoLecc
CHHTE3a MOYEBHHBI HIke 1o mOoTOKY. Pacxon CO, Ha BXOe KOMIIPECCOPa MOXKET
ONpPEeAeATHCS KOJUYECTBOM JOMOJHUTEIbHOTO HU3KOTEMIIEPATYPHOTO TEIJIa,
HEOOXOAMMOTro JJIsl CHHTE3a MOUEBHHBI HUXKE 11O TOTOKY. TemM BpeMeHeM 3aciIoHKa
IGV nHa Bxone ocHOBHOTO KoMIipeccopa 30 MokeT ObITh 3aKpbITA IS
COOTBETCTBYIOIIEro peryaupoBanus nocrynarwimero B Hero CO,. Becy motok CO, Ha
BBIXOJI€ OCHOBHOTO TermiooOMeHHuKa 50 MOoXeT ObITh HANPABJIEH B Pa3AelUTENbHOE
ycTpoiicTBo 35 nns ynanenus soasl U ynajgenus SO /NOy (ecniu OHH UMEOTCS).
Hasienne CO; MOKeT OBITh MOBBILIEHO A0 TpeOyeMoil BeTUUnHBI (Hampumep,

kommpeccopom 30 u Hacocom 20), u yactb CO; MOXKeT ObITH OTAEJNIEHA OT OCHOBHOTO



10

15

20

25

30

- 46 -

notoka ¢ nasieHueM 140-175 6ap. Jra yacte CO; MOXeT ObITh HalpaBieHa B
OCHOBHOM TermnoodMeHHuK 50 s Harpesa 10 Temneparypsl npumepHo 190°C, nocne
yero 3Ta yactb CO;, nox naBnenuem npumepHo 140-175 Gap u npu temmneparype
npumMepHO 190°C MoXeT ObITh HanpapjieHa B YCTAHOBKY IOJyYEHUS MOUYEBUHBI HUXKE
1o noToky. KoHeuHble BeITMYUHBI TEMIIEPATYPbl, JaBJIeHUs U pacxozna stoi yactu CO,
MOTYT ONIpeAesAThCs NPOLecCOM CUHTe3a MoueBUHbl. HuzkoremneparypHoe Temnuo,
KOTOPO€ MOJKET MOTPeOOBaThCs, MOXKET MOAABAThCS U3 KoMmnpeccopa 31 unu us
aHAJOTHYHOro ycTpoiicTBa. [laBnenue octanbHoro Heooxogumoro CO;, MoxkeT OBITh
MOBBILIEHO 1O BEJIUYHUHBI, HEOOXOAUMON Ha BXOJE KaMepbl CTOPAHUS, U €Tr0
TeMIEpaTypa MOXKET ObITh MOBBILIEHA TAKXKE O HEOOXOIUMON BEJIMYUHBI OT
BBIXJIOITHOT'O TOTOKA Ty pOMHBI B OCHOBHOM TemiooOMeHHuke 50, u ator CO,
HanpaBJISIIOT B KaMepy cropanus. IIpu Takoil cxeMe noaaepKUBaeTCs TeMIIepaTy pHbIN
npo¢uiib OCHOBHOTO TEMIOOOMEHHHKA.

B npyrux BapuaHTax LHUKJ MPOU3BOACTBA YHEPTUH B COOTBETCTBHHU C
HACTOSIIIUM n3obperernuem, odecrneunBaromuil orupasky CO; ais cMHTE3a MOYEBUHBI,
MOJKET OCYILIECTBJATHCS C UCMOJb30BAHUEM aMMHAKa, KOTOPBIH MOJYyYaIOT
OJHOBPEMEHHO C MPOU3BOACTBOM 3HEPruu. B Takux BapuaHTax NOAXOAsILEE ChIPbE
MOeT ObITh 00pa00TaHO B MOAXOSIIEH YCTAHOBKE AJIs MPOU3BOACTBA CHHTE3-Ta3a
(Hampumep, oOpaboTKka CHIpbsl B ra30reHepaTope UM B YCTAHOBKE IMapOBOTO
pudopMHHTa MeTaHa AJIsl OJYYEHHs] HEOUHINEHHOr0 CHHTe3-ra3a). HeounmeHHbi
CHUHTE3-ra3 MOeT ObITh 00paboTaH B MOAXOASINEH pa3enuTeIbHOW YCTaHOBKE
(Hampumep, B YCTAaHOBKE MEMOPAHHOTO pa3esieHns1), B KOTOPOH OT CHHTe3-ra3a
MOKET OBITh OTZIEJIEH BOAOPON IJisi CHHTe3a aMMuaka. CHUHTe3-ra3 ¢ HU3KUM
coaepKaHHEM BOJIOPOAA MOXKET ObITh HANpaBJIEH B KAMEpPY CrOpaHus u TypOUHY B
LIUKJIE IPOU3BOJCTBA SHEPTUU I T€HEPALNU SHEPTHH, KAK 3TO OMHCAHO B APYTHX
MeCTaxX OMUCAHUS, @ BOAOPOA (UJIH €ro 4acTh) MOXKET ObITh HANPABJIEH B YCTAHOBKY
CHUHTe3a aMMHuaka. Beixsionnoit motok TypOuHsl (motok CO;,) MoXxeT ObITh HaNpaBJIEH
B OCHOBHOH TeMJIOOOMEHHHK JUIsl peKyIepaly BBICOKOTeMIIepaTypHOro teria. Yacrto
CO;, moxeT OBITH HalpaBJI€HAa B KOMIIPECCOP AJISI T€HEPALUU HU3KOTEMIIEPATYPHOTO
TerJja AJisi CHHTEe3a MOYEeBHUHBI. 3aTeM BeCh MOTOK CO;, BEIXOAAIIAN U3
TETIOOOMEHHHKA, MOXKET ObITh HanpasieH B ycTaHOBKY DeSNO, nns ynanenus
SO/NOy. B 3T0i1 ycTaHOBKE, KOTOpPasi MOXKET UCTOJIb30BAThCS B KAYECTBE 3aMEHBI

WJIM JTOIMOJHEHUS Pa3AeUTEIbHOIO YCTPOMCTBA 35, BCE COEAUHEHUS CEPBI B ChIPbE
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yaanstorcs us noroka CO,. IloaToMy 11s 3TON KOreHepallMOHHON CUCTEMBbI
HCKJIFOYAETCsl CUCTEMA YIAJIEHUs] KHCIOTHBIX Ta30B UJIM CHCTEMA JeCybdypu3aluu
tonouHbix razoB. CO,, Beixoasuuil u3 ycranoBku DeSNOy, umeer remmneparypy
OKpY’KaroIei cpeasl U AaBieHne npuMepHo 30 Oap, U B HEM HET JKUIKOH BOABI U
coequnenuin SO/NOy. A30T U3 yCTAaHOBKH pa3iesieHus: Bo3ayxa (KOTopasi MOXKeT
OBITh HEOTHEMJIEMOW YaCThIO LIMKJIA TPOU3BOACTBA SHEPTUH) U BOAOPOI H3
MeMOpaHHOH pa3AeNuTeIbHON YCTAHOBKU HAMPABJISIOTCS B YCTAHOBKY CHHTE3a
ammuaka. CHHTE3 aMMHaKka MOXeT OCYLIeCTBISATHCA MOJ faBjeHueM npumepHo 200 -
250 6ap u npu temnepatype npumepHo 400-500°C. Teruto aist mpouecca CHHTe3a
aMMHaKa MOJET OBITh MOJYYEHO U3 BBIXJIOMHOrO MOTOKA TYPOUHBI, U3 KOMIIpeccopa
ropsidero rasza WJM U3 Jpyroro HCTOYHHMKA TeNJa B cucTeMe. AMMHAK, MOJYUYE€HHbIN U3
YCTaHOBKH CHHTE3a aMMHAaKa, MOXET OBbITh MPOAAH KaK XUMHYECKUN MPOIY KT UIIU JKE
MOKET OBITh HAIllPpaBJIEH B YCTAHOBKY CHHTE3a MOYEBHUHBI BMecTe ¢ uncThiM CO, u3
nponecca DeSNOy nist mpousBoncTBa MOUYeBUHBI. [IpOM3BOACTBO OOHOTO HIJIH 000UX
NPOAYKTOB U3 aMMHaKka U MOUEBHHBI MOXKET OCYIIECTBIATHCS, KaK 3TO MOKa3aHO Ha
¢ur. 6.

B npyrux BapuaHTax 3HEPreTUYE€CKUM LIUKJ, ONUCAHHBIM B HACTOSILEH 3asBKE,
MOKeT ObITh OOBEIMHEH ¢ TAKUMU MPOIeccCaMu, Kak o0paboTka KeporeHa B peTopTe.
B Hacrosmee BpeMst keporeH o0padbaThIBalOT B peTOPTE, MPUUEM MaTepHal MOJy4aroT
crocoOOM OTKPBITOH NOOBIYM U MOJAIOT €ro B Me4yb. B mponeccax B COOTBETCTBHH C
HACTOSALMUM H300peTeHneM BooOIIe MOXKET ObITh HCKIIFOUEHA Takas 100bI4a, ¥ MOTYT
obecneunBaThCs BAPUAHTHI JJIs1 MOJYYEHHS] U UCMOJb30BAHUS PECYPCOB, KOTOPbIE
ceifyac He MOTYT ObITh UCTIOJIB30BaHbl. B unmocTpaTuBHOM BapuanTe Harpetoiii CO,
IIPU MOBBIIIEHHOM JIaBJIE€HUHU (HAIIpUMep, HArPEThIH N0 TeMIepaTypsl npumepHo S50-
150°C nnst no6brum HedTH wu 1o Temnepatypbl 150-200°C s noObyu rasa) MOXKeET
OBITH BBEIICH B 3aJI€’Kb KEPOTE€HA C HU3KHUM conepkanueM outyma. Harpersiii CO»
MUTPUPYET CKBO3b CTPYKTYPY OCATOUHON MOpOAbl, GOPMHUPYIO VIO OUTYM, B
pe3yibTaTe 4ero o0pasyoTcs Oojiee Jerkue yrieBoaopoasl, B GopMme HedTH u/HiH
rasa. Jlasnenue CO; 3acTaBisier OoJiee Jerkue yrieBoIOpOabl TOAHUMATBCS K
MOBEPXHOCTH JJISI UX TOOBIYH.

B npyrux BapuaHTax 3HEpPreTUYeCKUi LUK MOXKET UCIOJb30BaThCS B
OTHOILIEHUHU YJAaBJIMBAHUSA Yriepoaa, YTUIN3ALUU U XPaHEHHUsS €ro B TOPU30HTE

coneHbix Boa. Hanpumep, cxatsiit CO, (Hanpumep, U3 TMHUU 37) MOXKET ObITh
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IOCTABJIEH K MECTY XPaHEHHS B TOPU30OHTE COJICHBIX BOJ C AaBJI€HUEM, TpeOyeMbIM
IJIsl €r0 3aKauyKM B MOA3EMHbIN MiacT. Ilepen 3akaunBaHueM B MOA3E€MHBIN IJIACT
MOTOK MOXET OBbITh MPEeABAPUTEIBHO HArPET O TEMIIEPATYPHI BHIIIE TOYKH POCHI
IUIacTa ¢ MOMOIIBI CUCTEM M CIIOCOOOB, ONMMCAHHBIX B 3a5BKE, B KOTOPBIX
UCIIONIB3YeTCsl LUKJ NPOU3BOACTBA 3Hepruu. Ilocne KOHTakTa ¢ FOPU3OHTOM COJIEHBIX
BOJ 4aCTh XXKUAKOCTU ucnapsiercs. CMmech mapa (00€ccoNieHHO BOJBI) M YaCTH
3akayaHHOTO CO; BBIXOIHT Yepe3 OJMKaWIIy pa3rpy304HYI0 CKBa)KHUHY, TaK 4TO Ha
MOBEPXHOCTH 00ECIMEeYNBAETCSI BO3MOXKHOCTD MOJYYEHHS BOJBI H TOBTOPHOTO
ucnonb3oBanus CO,. Kpome obecconnBanus mpoucxoauT cOpOC NaBIEHUS B MJIACTE,
TaK 4TO o0ecneynBaeTcsi BO3MOKHOCTD nanbHewme 3akauku CO».

B HexoTOpBIX BapuaHTax, ONHUCAHHBIX B HACTOSALIEH 3asBKE, MOXET
ocyIecTBJIATbCs ouncTka notroka CO, nus ynaneHus KHCIOPOaa, YTOOB! yIyUIIUTh
BO3MOXKHOCTh Hcnojb30oBanus CO;, B U3BJIE€UEHUHU YriIeBog0poaoB. B
UJITIOCTPAaTUBHBIX BapuaHTax 3acioHKHU IGV ogHOro uim HEeCKOJbKUX KOMIIPECCOPOB
ropsivero ra3a MOryT OBITb OTKPBITHL, TaK YTOOBI 00ECIeUnBAIOCh YBEINUEHUE
pacxona nas Harpesa notoka CO;, 3KBUBaJIEHTHOIO OTNPABJISIEMOMY MOTOKY
YCTaHOBKH, 10 TemrepaTtypsl npumepHo 250°C (sta TeMnepaTypa MOXKET OBITh BBIIIE
B HEKOTOPBIX BapPHAHTaX B 3aBUCUMOCTH OT KOHCTPYKLMH KOMIPECCOPOB).
OTrnpaBisieMblil TOTOK YCTAHOBKH MOJKET 00€CIeunBaThCs ¢ TpeOyeMbIM aBlIeHUEM
yepe3 OCHOBHOM Tena000MeHHHUK 50 ¢ HarpeBOM OT MOTOKA KOMIIPECCOpa HIIH Ke
MOJKeT OBITh MOJy4YeH HEeMOCPEICTBEHHO Ha BBIXOJE KOMIpeccopa. 3aTeM HarpeThlil
ornpasysieMbiii TOTOK COy MOXKET ObITh HANPABJIEH B CMECUTENb, B KOTOPBIH
BBOJUTCS METaH, MPUPOIHBIN ra3 win H,. 3aTemM moTok HarpeToil cMecu MOKET ObITh
00paboTaH ¢ MOMOIIBIO KATATUTUUECKOW KaMepbl CrOPaHHUs], B KOTOPOH TerioBas
SHEpPrus KaTalu3upyeT OKHUCIeHHEe TOIMINBa ocTaTouHbIM O,, copepxkamumces B CO;.
ITonyuaeMslil MOTOK MO CyLIeCTBY He conaepkUT O», a COAEPKUT MOBBIIIEHHYIO
KOHI[eHTpanuw ocratounoro tomnusa, CO; u/unu H,O. 3ateM 3TOT MOTOK MOKET
OBITH OXJIAXKAEH C YIAJIEHHEM BCEro MM YacTH conepskaHus BoAbl. Kak MOXHO
MOHSTh U3 BBHIMIEH3JIOKEHHOTO, HACTOAIEE N300pETEeHNEe MOKET B HaCTHOCTH
obecneuynBaTh CUCTEMBI U CIIOCOOBI AJIs1 KOT€HEPALMH SHEPTHH U OJHOTO WU
HECKOJIbKUX KOHEUHBIX NPOAYKTOB. B OTHOM M3 MUIMIOCTPAaTUBHBIX BAPUAHTOB
CHUCTEMa MOXKET COJEPIKATh, KAK 3TO IMOKA3aHO B 0OCOOEHHOCTH Ha QUT. 6 YCTAHOBKY

IPOM3BOACTBA SHEPTHH, COAEPIKAINYIO IO MEHbIIEH Mepe KaMepy cropaHus, TypOuny,
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TETUIOOOMEHHHK U Pa3eUTeIbHOE YCTPONHCTBO, IPUYEM YCTaHOBKA MPOU3BOJICTBA
SHEPTrUM CKOH(QUTYpHUpPOBaHA AJIsI IpUEeMa MOTOKA TONJINBA U OKUCIUTENS, a TaKXKe JJIs
MOJIyYE€HUS] HAa BBIXOA€ MOILIHOCTHU U IO CYILECTBY YUCTOrO YIJIEKHUCIIOrO rasa;
YCTaHOBKY MPOU3BOJCTBA CUHTE3-Ta3a, CKOHQUIYPUPOBAHHYIO IJIs IpHEMa UCXOAHBIX
MaTepUaJOB U NMOJy4E€HUs TOBAPHOTO CUHTE3-ra3a, 10 MEHbIIEH Mepe 4acTb KOTOPOro
MOXkeT 3P (PEeKTHBHO HCMOJIb30BATHCS MO MEHbIIEH Mepe KaK 4acTh MOTOKA TOTUIMBA B
YCTAHOBKE MPOU3BOACTBA DHEPTUH, YCTAHOBKY pa3/elIeHUsl BO3yXa,
CKOH(UTYPUPOBAHHYIO JJIsl 00eCedeHUsl KUCIOpOoaa AJIsl UCTIOIb30BAHUS B KAYECTBE
OKHCJIUTENISI B yCTAHOBKE MPOU3BOACTBA YHEPTUH U CKOHPUTYPUPOBAHHYIO IS
obecnieueHus a30Ta; U OJHY HJIM 00€ U3 YCTAHOBKM CHHTE3a aMMHAKa U YCTAHOBKH
CHHTE3a MOYEBUHBI.

B HEKOTOpBIX BapHaHTaX MOKET UCIOJb30BATHCS B HACTHOCTU YCTAHOBKA
CHHTE3a aMMHuaka. B Takux ciydasx jKeJaTeNbHO, YTOObl YCTAHOBKA CUHTE3a aMMHaKa
Opl1a CKOHPUTYpUPOBaHa [JIs MPUEMa a30Ta U3 YCTAHOBKHU pa3felieHus] BO3AyXa,
CKOH(UTYpUpPOBaHa I IpHUEMa BOJOPOAA U3 HCTOYHHKA BOJOPOIA H
CKOH(UTypUpOBaHa JJIs MOJIYUYCHUSI aMMHAaKa Ha BbIxoae. Bo B3anMOCBA3aHHBIX
BapUAaHTaX MCTOYHUK BOJOPOAA MOXKET OBITh YCTAHOBKOH BBIEJICHUS BOAOPOLA,
CKOH(UTYPUPOBAHHOH I IpHeMa IO MEeHbIIeH Mepe YacTU TOBAPHOIO CUHTE3-Tra3a
U3 YCTAHOBKH NPOU3BOJCTBA CHHTE3-Ta3a U 00ecrneyeHns MOTOKa BOJOPOAA U IMOTOKA
CHUHTE3-ra3a C MOHMXEHHBbIM COAEP)KaHUEM BOJOPOA, KOTOPbIH MOXKET 3(h(peKTUBHO
UCIOJIb30BATHCS B KA4ECTBE IO MEHbIIEH Mepe 4YaCTU MOTOKA TOMJINBA B yCTAHOBKE
MPOU3BOCTBA HSHEPTUM.

B HekOTOpBIX BapHaHTaX MOXKET UCIOJb30BATHCS B HACTHOCTU YCTAHOBKA
CHUHTE3a MOYEBHUHBI. B Takux ciiy4asx MOXKeT OBIThb JKeJIaTeNbHO, YTOOBI YCTAHOBKA
CHUHTE3a MOYEBHHBI OblIa CKOHUTYPUPOBAHA IJISl MPHEMa a30Ta U3 UCTOYHHKA a30Ta,
CKOH(UTYpUPOBaHA [JIs MPpHEMa YTJIEKUCIIOTO ra3a u3 IUKJja MPOU3BOACTBA SHEPTUHU U
CKOH(UTYpUPOBaHA JJIs MOJYYCHUS HA BBIXOZE MOTOKAa MOYEBHHBI. Bo
B3aMMOCBSI3aHHBIX BAPHUAHTAX HCTOYHUK a30Ta MOXKET OBbITh B HACTHOCTU YCTAHOBKOMH
CHHTE3a aMMHAKa.

Kak MOXHO Tak>ke BUIETh Ha PUT. O, CHCTEMBI U CIIOCOOBI MOTYT BKJIKOYATh
HCIOJb30BAHUE ONLMOHAIBHBIX MEPENYyCKHBIX CPENCTB U CPEACTB yIIPaBJICHUs,
KOTOpbIE MOTYT 00€CrednBaTh BO3MOXHOCTh OTBEIE€HUS YaCTH CUHTE3-ras3a s

o6xona YCTAaHOBKHU BBIACJICHHUA BOAOPOAA U MOAa4YU €€ HCMMOCPEACTBECHHO B
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SHEPreTUYecKui mukiI. 1o odecrneunBaeT BO3MOKHOCTh Oonbliel cBoOOAbl B paboTe
Y YaCTUYHOH pa3BsA3KH C Ta30r€HepaTOpPOM, SHEPTeTUYECKUM LIMKJIOM U YCTAHOBKOM
IPOM3BOACTBA BOJOPOaa. B 0OJHOM MM B HECKOJBKUX BapUAHTaX yIpaBJIeHUE
nepenyCcKHOW JIMHUEH MOXET OCYINEeCTBISATHCS B COOTBETCTBUU C PA3IMUYHBIMU
BXOJHBIMH CUT'HAJIAMH, KOTOPbIE MOT'YT MPUHUMATHCS KOHTPOJUIEPOM (Hampumep,
koHTpoJuiepoM 100 Ha ¢ur. 1-5). Hanpumep, noaxoasimue BXOAHbIE CUTHAJBI MOTYT
BKJIFOYATh JIIOOOH OAMH WU THOOble HECKOJIBKO U3 CIEAYIOINX CUTHAJIOB: CUTHAI
noTpedaseMoil MOLTHOCTH, BBIXOJHOW CUTHAJ razoreHeparopa (Hampumep,
YKa3bIBAIOIIHIl HA TO, YTO PACXOJ CHUHTE3-Ta3a MPEBHIIIAET 3aJaHHYI0 TOPOTOBYIO
BEJINUMHY ), CUTHAJ MOTPeOIIeHNsI BOAOpOaa (HAaIpuMep, YKa3bIBAOIIHI HA TO, YTO
pacxoj BOJOPOJA MPEBHINAET 3alaHHYI0 TOPOTOBYIO BEJIIMUNHY ); CUTHAT
XUMUYECKOT0 COCTaBa CUHTE3-Ta3a, MOCTYIAIIero U3 ra3oreieparopa (Hanpumep,
CUTHAJ, KOTOPBIA MOKET YKa3bIBaTh HA TO, YTO pacyeTHas Wiu paKkTU4YeCcKas MOJIbHAs
KOHLIEHTPALUSI OAHOTO MJIM HECKOJbKHX KOMIIOHEHTOB MPOU3BOJUMOrO CUHTE3-Ta3a
NpeBbIIIAET 3aJaHHYI0 MOPOTOBYIO BEJIUYUHY ), CUTHAJ, ONpPEAesIOHi X UMUYeCKH
COCTaB CHHTE3-Ta3a IJIs IOTOKA CUHTE3-ra3a, NoAaBaeMoro B YHEPreTUIECKHU I UK
(cMerIaHHBIN MOTOK U3 MEePENnyCKHON JUHUU U MIOTOK CHHTE3-Ta3a C MOHMKEHHbIM
cozepkaHUEeM BOAOPOAA); CUTHAI MOAU(PUKALIMY HCXOJHOIO MaTepuaa;, CUrHal
paboThl yCTAHOBKU pa3AesieHusl BO3yXa, CUTHAJ HAJIMUUs a30Ta; CUrHaJ yucia Boooe
CMEIIAHHOI'O TOIUIMBA;, U T.11. Ha OCHOBE OJJHOr0 MM HECKOJNBKUX YKa3aHHBIX
BXOJIHBIX CUTHAJIOB OUH MJIU HECKOJbKO (YHKIMOHAJIBHBIX OJOKOB, MOKA3aHHbIX HA
¢ur. 6, MOTYT OBITH ONIEPATHBHO HACTPOCHBI 1Jist obecrnedeHus TpedyeMoro
KOHEYHOI0 MPOAYKTa U/Uiu TpeOyemMoil BBIXOMHON MOLUIHOCTU. AHAJIOTUYHO, TAKHE
CUTHAaJIBI MOTYT MCIIOJIb30BATHCA ISl U3MEHEHUs 3(PPEeKTUBHOCTH MPOLECCOB B JHOOOMH
OJHOW MJIM B HECKOJIbKHMX OTAEJbHBIX YCTAHOBKAX (HampuMep, MPOU3BOACTBA SHEPTHH,
IIPOU3BOJCTBA CUHTE3-Ira3a, MIPOU3BOACTBA BOAOPOAA, MPOU3BOICTBA AMMHAKA,
NPOM3BOJCTBA KOMIIOHEHTA BO3AYXa U MPOU3BOJACTBA MOYEBUHBI). AHAJIOTHYHO, TAKHE
CUTHAJIbl MOTYT UCIOJB30BATHCS sl PEryJUPOBaHUs BCEeil MPOM3BOACTBEHHON
NPOAYKLUUH MPEANPHSITHS.

CnenuanucTbl B 00JaCTH TEXHUKH, K KOTOPOH OTHOCUTCS HACTOsIIIEE
n300peTeHue, Mocyie O3HAKOMIIEHHS C CYLIeCTBOM H300PETEHHs, U3JI0KEHHBIM B
BBIIIETIPUBEIEHHOM OMHMCAHUHU CO CCHUIKAMH Ha MpUJaraeMble YepTeXKHU, MOTYT

NPpEAJIOXKUTDb PA3JINYHBIC MOI[I/I(bI/IKaLII/II/I PaCcCMOTPEHHBIX B OITMCAHHUU BAPUAHTOB, a
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TaK>Ke IPyrue BapUaHThI OCyIIecTBIEHUs n3ooperenus. [1o3ToMy nOMKHO OBITH SCHO,
4TO 00bEM M300peTEeHUs HE OrPAaHUYNBAETCA KOHKPETHBIMU PACCMOTPEHHBIMH
IpUMepaMH, U 4TO UX MOAU(UKALIMM, a TaAK)KE U APYTHe BAPHAHTHI OXBAThIBAIOTCS
o0beMOoM mpuiiaraemMoit Gopmysibl n3oOpeTeHusi. XOTs B HACTOSAIIEM ONMHCAHUN
UCIIONB3YIOTCS CleLHaIbHble TEPMUHBI, OHU UCTIOJB3YIOTCS TOJBKO B LEIAX ONUCAHUSA
U HUKOUM 00pa3oM He OrpaHMYHMBAOT 00beM u3obperenus. Mcnonp3oBaHuE B
HacTosIIel 3asiBKe CJI0B "mpuMepHo" U "MO CyIecTBY" MOXKET yKa3blBaTh
OTHOCHUTEJIbHbIE CTENEHH, TaK YTO BEJUYNHA, KOTOpas "MmpuMepHo" paBHa
ONpeNleIeHHON BeIUUNHEe WX "MO0 CyLIecTBY" paBHa ONpeNeeHHON BEeIUUYNHE, MOXKET

OBITb TOYHBIM 4uCIOM +/- 5%, +/- 4%, +/- 3%, +/- 2% wunu +/-1%.
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OOPMVYIJIA U30BPETEHM A

1. Cnocob ynpaBieHus: SHEPreTH4eckoil yCTaHOBKOH, BKJIIOYAIOIIHI
perynupoBaHue TemnoBoro npoduns remnoodmennoro anmnapara (TOA),
paboTarpiero ¢ rpynnoi NOTOKOB, MPOXOASIINX MeXAy nepBbiM KoHIOM TOA ¢
nepBoii paboueit Temnepatypoii u BTopbiM KoHLIOM TOA co BTOpo#, Oosiee HU3KOI,
paboueil TemMepaTypoid, MpU4YeM pPeryJupoBaHUE BKIOYAET OCYIIECTBIeHUE QYHKIIUU
yYIpaBJICHUA, KOTOpasa UBMCHAECT MaCCOBBIH pacxoa OAHOTO U HECKOJBbKUX IMMOTOKOB
U3 FPYNIBl TOTOKOB, MPOXOAAIINX MeXAy nepBbiM KOHIIOM TOA U BTOpPBIM KOHIIOM
TOA, nyrem noOaBieHHs] MACCOBOTO Pacxoa K OJHOMY HJIM K HECKOJIBKUM ITOTOKaM
U3 TPYIIBEI TOTOKOB UK OTOOpPa MacCOBOTO pacxoja U3 OAHOTO MJIH U3 HECKOJBKHX
MOTOKOB U3 IPYIIbl NIOTOKOB B Anana3oHe NPOMeXYyTO4YHbIX TeMnepaTtyp BHyTpu TOA

B TOUKE, KOTOpasi HaxoAuTcs Mexay nepsbiM KoHIIOM TOA u BTopbiM KoHIIOM TOA.

2. Cnocob mo m. 1, B KOTOPOM peryiupoBaHue BKJIOYaeT obecrneueHue ooxona
4acTbhIO HarpeToro nortoka, npoxoasuiero yepes TOA, cexunu TOA no nepenyckHoi
JUHUH, TaK YTO peryiaupoBaHue 3Qp¢PeKTHBHO YMEHbIIAET MACCOBBIA PacXox

HAarpeToro noTroka, nmpoxonsamero uepes cexuuo TOA, kotopas 00XonuTes.

3. Croco6 no m. 2, B KOTOPOM HarpeThiii MOTOK, npoxoasmuii uepe3s TOA,
npeacTaBisieT COOOH HarpeThli BBIXJIOMHON MOTOK, BBIXOASIIUHA U3 TYpOUHBI, IpUYEeM
STOT HATPEThIH BBIXJOMHOW MOTOK TYpOWHBI TPOXOAUT OT nepsoro konna TOA ko
BTOpoMy KoHLY TOA nist obecrniedeHusi OXJIaKIeHHOTO BBIXJIOMHOI'O MOTOKA TypOUHBI,
U 3aTEM OXJIAKJIEHHBIH BBIXJIOIMMHOW MOTOK TypOMHBI MPOMYyCKAKT IJs1 00paboTKu
4yepe3 OAHO UJIU Yepe3 HECKOJIbKO YCTPOMCTB U3 pa3AeIUuTeIbHOTO YCTPONUCTBa,

KOMIIpECCOpPa U HAaCOCa.

4. Crocob mo . 3, B KOTOpOM (PYHKLIUS YIpaBJICHHUS BKJIOYaeT odecrnedeHne
obxo/a 4acThIO HArpeToro notoka, npoxoxsaiero yepe3 TOA, cexuun TOA 1o
NMepenyCKHOW JUHUHU, B OTBET Ha OAUH UK 00a U3 CIAENYIOIIUX CUTHAJIOB, MPUHSITHIX

KOHTPOJLIEPOM:
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CUTHAJI, YKa3bIBAIOUINN HA U3MEHEHHE MOTPeOIsseMON MOIHOCTH, BBI3bIBAIOIIEE
U3MEHEeHHE pekuMa paboTel TYpOUHBI, B pe3yJbTaTe Yero U3MEHSETCS reHepaLus
MOIIHOCTH 3HEPreTUYECKOU YCTAHOBKOW,

CUTHAJ, YKa3bIBAIOIIUN HA TO, YTO TeMneparypa BHyTpu TOA Haxoautcs B
npenensax 3aJaHHOTO AMANa30HAa OTHOCUTENBHO MaKCHUMAalbHON pabouell TeMnepaTyphl

TOA.

5. Cnoco0 mo n. 4, B KOTOpOM (QYHKIUSI YIPABJIEHUS BKIOYAET OTKPBITHE

TPpyOONIPOBOIHON apMaTyphl, PACIOJOKEHHON B MEePENnyCKHOMN JINHUH.

6. Crioco® no 1. 4, B KOTOPOM 4YacTh HarpeTOro MOToKa, MPOXOISIIEro Mo
HepeHyCKHOﬁ JIMHUMU, O6’beI[I/IH$[I-OT C OXJIAXKACHHBIM BBIXJIOIIHBIM ITOTOKOM Typ6I/IHbI
HHUKE MO MOTOKY BTOPOro KOHLA TOA u Boilie 1o MOTOKY OAHOI'O MJIN HECKOJIIBKUX

YCTPOMCTB U3 Pa3aeIUTEeNbHOIO YCTPOICTBA, KOMIIPECCopa U Hacoca.

7. Cnoco6 mo 1. 2, NOMOJHUTENbHO BKIOUAKMUNA obecrieueHne o0padoTku
HaCTHU HArpe€Toro noToka, npoxoasamero mno HepeHYCKHOﬁ JIUHUH, B NIEPEITYCKHOM
TermI000MEHHHUKE IS Tepejavu Telia OT YaCTH HArpeToro MOTOKa B MepPenyCKHOM

JIUHUHU OAHOMY HJIM HECKOJBKUM AOMOJHUTECIIBHBIM IMOTOKAM.

8. Crnocob mo m. 1, B KOTOPOM peryJupOBaHUE BKJIKYAET OAHO UM 00a U3
CIEAVIOIUX NeHCTBUMN:

obecnieueHne MPOXOKAECHHUS YACTH PELHUPKYJIHPYEMOTO MMOTOKA, HATPEBAEMOTO B
TOA, B BeIXJIOMHON NOTOK, oxjaxaaeMmblii B TOA, Tak 4TO peryiupoBaHue
obecneuynBaeT yBEIUUEHUE MACCOBOTO PAcX0/1a BBIXJIOMHOrO MOTOKA, MPOXOASAIIETO
yepes cexkunio TOA;

obecneueHne MPOXOKAEHHS YaCTH MMOTOKA OKUCIUTeNs1, HarpeBaemoro B TOA, B
BBIXJIOMMHOM MOTOK, oxjaxkaaembiii B TOA, Tak 4TO peryiupoBaHue obecneuynBaeT
yBeJHNUYEHHE MAaCCOBOI0 PacxXo/a BBIXJIOMHOTIO MOTOKA, MPOXOASIIETro Yepe3 CeKIUI0

TOA.
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9. Cnioco® mo 1. 8, B koTOpOoM (PyHKIHS yIIpaBIeHHS BKIOUaeT obecrnedyeHmne
IPOXOKIEHHUSI COOTBETCTBYIOLIEH YaCTH PELUPKYJIHPYEMOTO MMOTOKA U MOTOKA
OKMCJIUTENS B BBIXJIOMHOM MOTOK B OTBET Ha OAMH MJIM 00a U3 CIEAYIOIHNX CUTHAJIOB:

CUTHAJI, YKa3bIBAIOUINN HA U3MEHEHHE MOTPeOIseMOll MOIHOCTH, BBI3bIBAIOLIEE
U3MeHeHHe pexuma paboTsl TypOHMHBI, B Pe3yJbTaTe YeTO U3MEHSIETCS TeHepall usl
MOIIHOCTHU 3HEPTeTUYECKONU YCTAHOBKOM;

CUTHAJI, YKa3bIBAIOIIUN HA TO, YTO Temmeparypa BHyTpu TOA HaXoauTCs B
npeaenax 3aJJaHHOTO JHaNa30Ha OTHOCUTENbHO MAaKCHUMaJbHOHM pabodel TemmepaTypbl

TOA.

10. Coco® no 1. 1, B KOTOPOM 3HEpPreTHYecKas yCTaHOBKA COAEPIKUT
PeLUPKYISILHOHHBII KOMIIPECCOp, CKOH(PUTYPUPOBAHHBIN 1T OTOOpA YaCTH
HarpeToro BBIXJOMHOrO MOTOKAa TypOuHBI, mpomyckaeMoro yepe3 TOA, moBbIIICHHS
IaBJIEHUS 9aCTU OTOOPaHHOTO HArPETOT0 BBIXJIOMHOIO MOTOKA TyPOUHBI U
BOCCOCAUMHCHUSA YaCTU HArpe€TOro BBIXJIOMMHOI'O MOTOKA Typ6I/IHbI, I10CJI€ IMOBBINICHU A

ee naBneHus, B cekiuu TOA HuXe MO MOTOKY.

11. Cnoco® no n. 1, B KOTOpOM (pyHKIIUS YIPABJIEHUsS BKIOUYAET 3aKPBITHE
HaMpaBJAIOIIel 3aCIOHKU Ha BXOJl€ PELUPKYJISLUOHHOIO KOMIIpeccopa B OTBET Ha
CUTHaJl O TOM, 4TO TemnepaTtypa BHyTpu TOA Haxogurcs B npenenax 3aJlaHHOTO

WHTEpBaJia OTHOCUTEIbHO MaKCUMaJbHOMU paboueii Temnepatypsl TOA.

12. Cnoco® no n. 1, TOMOJHUTENbHO BKIOYAKMINKA 1O0aBIEHHE TEIIa K OTHOMY
WY K HECKOJBbKUM MOTOKAM U3 PYIIIbl TOTOKOB, MPOXOSIIUX MEXY MEPBBIM
koHIIOM TOA u BTOpbIM KOHIIOM TOA, nmpuyem n00aBJSIOT TEIJIO, TEMIEpPATypa
KOTOPOTO HaXOJUTCs B AUANa30He MPOMEXYTOUHBIX Temnepatyp BHyTpu TOA B
TOuKe, Haxonsuelcsa Mexay nepsbiM KoHIIOM TOA u BTopsiM koHIIoM TOA, u Tenno

n00aBJISIIOT C UCMOJIb30BAHUEM HarpesaTeisi, paboTaromero HezaBucumo oT TOA .

13. Cnoco® no n. 12, B KOTOpOM HarpepaTellb IpeACcTaBsieT cO00 HarpeBaTenb,

I/ICHOJ'H:»SYI'OI_III/Iﬁ TEMJIO OT CropaHus TOIJIUBA.
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14. Cnoco® no n. 13, B KOTOpOM Tenio A00aBJIAIOT B BBIXJOMHOW MOTOK
TypOuHsl, npoxoasmuil yepe3 TOA, U BBIXJIONMHONW NOTOK HarpeBaTess,
UCHOJIb3YIOIIEro TEIJIO OT CrOPaHHs TOIINBA, AOOABISIOT HEMOCPEACTBEHHO B

BBIXJIOITHOH MOTOK TYPOUHBI.

15. DHepreTuueckas yCTaHOBKA, COJepIKalLas:

TypOuHy;

reHepaTop SHEPTruy,

teriooOMeHHbId annapat (TOA);

OJIVH UJIM HECKOJbKO KOMIIPECCOPOB UJIM HACOCOB; U

OJIOK ympaBJIeHUS,

npudeM TOA BBINOJHEH C BO3MOKHOCTBIO TEIIOOOMEHA MEXy TPyNIon
MOTOKOB, MPOXOASIINX MeXAy nepBbiM KoHoM TOA ¢ nmepBoii pabouei
Temnepatypoi u BTopbiM kKoHIOM TOA co BTOpoi, Oonee HU3KOM, TeMIepaTypoi;

TOA conep>XuT OJMH UJIU HECKOJIbKO KOMIIOHEHTOB, BBIMOJHEHHBIX C
BO3MOXXHOCTBIO TOOABJIEHHS MaCCOBOTO Pacxo/ia K OAHOMY MJIM K HECKOJIbKUM
NOTOKaM W3 IPYMIbI MOTOKOB MJIH AJIsI 0TOOpa MacCOBOTO Pacxo/a U3 OJHOTO MJIH U3
HECKOJIbKUX NMOTOKOB U3 T'PYMNIbI MOTOKOB B TOUKE, KOTOPask HAXOAUTCS MEXAY
nepsbIiM KOHIIOM TOA u BTopbiM KOHIIOM TOA, Tak 4TO 4acTb TeKy4ell Cpeasl,
NPOXOASILEN B OJHOM MJIM B HECKOJIBKUX MOTOKAX U3 TPYNIbI NOTOKOB, OTBOJUTCS OT
IPOXOKJEHUs uepe3 ocTaibHylo 4acTb TOA; u

OJIOK ympaBJIEHUsI BBITIOJHEH ¢ BO3MOKHOCTBIO IIPUEMa CUTHAJA,
omnpenessomero pabounii peKxUuM 3HePreTHYeCKOl YCTAHOBKHU, U HA OCHOBE 3TOTO
CUTHaJIa BbIpabaThIBAaHUS BBIXOJHOTO CHT'HAJA, 00ECTIEYHUBAIOIIEr0 YIPaBJICHUE OJHUM
WJIU HECKOJIbKUMHU KOMITOHEHTAMH, BBITOJTHEHHBIMH C BO3MOKHOCTBIO JUIsl HOOaBIEeHUS
MacCOBOTO pacxoja K OJJHOMY HJIU K HECKOJIbKUM MOTOKaM U3 IPYIbI TOTOKOB UIIH
orbopa MaccoBOTO pacxoaa U3 OAHOrO MJIU U3 HECKOJIBKUX MOTOKOB U3 T'PYIIIIEI

IIOTOKOB.

16. DHepreTuueckas yctaHoBka no n. 15, B koropoii TOA BbInoNIHEH C
BO3MOXXHOCTBIO TEIJIOOOMEHA MO MEHbIIEH Mepe MEeXXAYy BBIXJIOMHBIM OTOKOM
TypOUHBI, BBIXOAAIUM U3 TYPOUHBI, 1 OAHUM U 00OOUMHU U3 PELUPKYJIHPYEMOTO

INOTOKAa M MOTOKAa OKHUCIIUTCIIA.
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17. DHepreTuueckas yCTaHOBKA IO 1. 16, B KOTOPOH OAWH UJIU HECKOJIBKO
KOMIIOHEHTOB, BBIMIOJHEHHBIX C BO3MOXHOCTbIO 100AaBIEHUS MacCOBOTO pacxona K
OJTHOMY WJIM K HECKOJIbKUM IOTOKAM U3 PYIIIbI MOTOKOB MJIH AJsi 0TOOpa MacCOBOTO
pacxona U3 OJAHOrO MJIH U3 HECKOJIbKHUX IMOTOKOB U3 IPYMIIbI IOTOKOB, BKJIKOYAET
NEePEeNyCKHYIO JUHUIO U NEPENYyCKHYIO apMaTypy, BBIIOJHEHHBIE C BO3MOKHOCTBIO
OTBOJA YaCTHU BBIXJIOMMHOTO MOTOKA TYPOUHBI, TAK YTO 3Ta YaCTh OOXOIUT CEKIUIO

TOA.

18. DHepreTuueckas yCTaHOBKA MO M. 17, ZONOJHUTENBHO COAEpIKaInas TakxKe
nepenyCcKHOW TenI000OMEeHHUK, paboTaoImMuil ¢ MepenyCcKHON JMHUEH U BBITTOJHEHHBIH
C BO3MOJKHOCTBIO MEpeavyy Teria OT YaCTH BBIXJIOMHOI'O MOTOKA TYPOUHBL,

OTBeI[eHHOfI B MNEPENYCKHYIO JIMHHUIO, OTHOMY HUJIM HECKOJIbKUM APYTUM IMMOTOKaM.

19. DHepreTuueckas yCTaHOBKA MO M. 16, B KOTOPONH OAWH UJIN HECKOJBKO
KOMIIOHEHTOB, BBIMIOJIHEHHBIX C BO3MOXHOCTBIO 100OAaBIEHUS MacCOBOTO pacxona K
OJTHOMY HJIM K HECKOJBbKHMM MOTOKAM M3 TPYIIIBI MOTOKOB UM 1Ji1 0TOOpa MaccoBOTO
pacxona U3 OJAHOrO UJIH U3 HECKOJBKHUX MOTOKOB U3 I'PYIIBI IOTOKOB, BKIOYAET
PELUPKYJISILUOHHYIO JIMHUIO U PELUPKYJISILUOHHYIO apMaTypy, PaCIOJIOKEHHbIE

MEX/1y BBIXJIOITHBIM NOTOKOM TYPOHMHBI U PELUPKYISILUOHHBIM TOTOKOM.

20. DHepreTuueckas yCTaHOBKA IO 1. 16, B KOTOPOH OJAWH UJIU HECKOJIbKO
KOMITOHEHTOB, BBITIOJIHEHHBIX ¢ BO3MOXHOCTBIO J0OABIEHHSI MAaCCOBOTO pacxona K
OJTHOMY WJIM K HECKOJIBKMM MOTOKaM M3 TPyl MTOTOKOB HUJIU I OTOOpa MacCOBOTO
pacxona M3 OJHOrO MU U3 HECKOJBKHUX MOTOKOB U3 I'PYINBI IOTOKOB, BKIOYAET
PELUPKYJISILUOHHYIO JIMHUIO U PELUPKYJIILUOHHYIO apMaTypy, PaCIOJOXKEHHbIE

MECKAY BBIXJIOIMHBIM IMOTOKOM Typ6I/IHbI U IMMOTOKOM OKHCJIIUTECIIA.

21. DHepreTuueckas yCTaHOBKA IO M. 16, JOMOJHUTENBHO COAepIKaIas
HarpeBaTellb, BBINOJHEHHBIH C BO3MOXHOCTBIO paboTel He3aBucuMo oT TOA u ¢
BO3MOXKHOCTBIO I[O6aB.]'IeHI/I$[ TCIlJIa K BBIXJIOITHOMY IMMOTOKY B TOYUKE, KOTOpas

HaxoauTcs Mexay nepsbiM KOHIOM TOA u BropbiM koHLIOM TOA.
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22. DHepreTuueckas yCTaHOBKA IO M. 21, B KOTOpON HarpesaTeb NPeNCTaBIsEeT

co0oli HarpeBaTesb, UCIOJB3YIOIMUN TEIJIO OT CrOPAaHUS TOIJINBA.

23. Cuctema COBMECTHOTIO NPOU3BOJACTBA YHEPTUH U OJTHOTO UM HECKOJbKUX
KOHEUYHBIX MPOAYKTOB, COAEPIKAILAsL:

SHEPreTUYECKYI0 YCTAHOBKY, BKIIOUAIOIYIO B ce0s O MEHbIIEH Mepe KaMmepy
cropaHus;, TypOuHy, TEMIOOOMEHHHUK U pa3AeIUTebHOE YCTPONUCTBO, MPHYEM
SHEpreTudeckas yCTAaHOBKA BBIMOJHEHA ¢ BO3MOXHOCTBIO IPpUEMA MOTOKA TOIJINBA U
OKHUCJIUTENsA, & TAK)KE IJIsl MOJYYEHHsI HA BBIXOAE DHEPIUM U IO CYLIECTBY YUCTOIrO
yIJIEKUCJIOTO rasa;

YCTAHOBKY NPOU3BOACTBA CUHTE3-Ia3a, BBINOJHEHHYIO C BO3MOXXHOCTBIO NpUEMa
HUCXOAHBIX MAaTePHAJOB M 00ECIeueH!sI TOBAPHOTO CHHTE3-Ta3a, [0 MEHbIIEH Mepe
4aCTh KOTOPOTO MOAXOAUT JJIsI UCIOJb30BAHUS 10 MEHbIIEN Mepe B KA4€CTBE 4acCTHU
MOTOKA TONJHMBA B YHEPTETUYECKON YCTAHOBKE,

YCTaHOBKY Pa3/eIeHUs] BO3yXa, BHIITOJHEHHYIO C BO3MOXHOCTBIO 00ecCIeueHus
KUCJIOPOAA AJI UCIIOJb30BAHUS B KAUYE€CTBE OKUCIUTENA B SJHEPreTUYECKON YCTaHOBKE
U C BO3MOXKHOCTBIO O00ecrnedeHns a3oTa; u

OAHY HUJIHU o0e u3 YCTAaHOBKU CUHTE3a aMMHaKa U YCTAHOBKHW CUHTE3a MOYCBUHBI.

24. Cucrema 1o 1. 23, copepxkaiias yCTAHOBKY CUHTE3a aMMHAaKa,
BBIITOJTHEHHYI0 C BO3MOXXHOCTBIO IIpHEMa a30Ta U3 YCTAHOBKU pa3/iesieHUus BO3AYXa,

npuemMa Boaopoaa u3 UCTOUYHHUKA BOAOpOAa U MOJYUYCHUA aMMHAaKa Ha BbIXOOC.

25. Cuctema no 1. 24, B KOTOPOU UCTOYHHK BOIOPOA MPEACTABISIET COOOM
YCTaHOBKY BBIACIEHUA BOOOPOAA, BBITIOJHCHHYHO C BOBMOXHOCTBIO MpU€Ma 110
MEeHbIIEell Mepe 4aCcTH TOBAPHOTO CUHTE3-ra3a U3 yCTAHOBKU MPOU3BOJCTBA CUHTE3-
raza u obecrnedeHus MOTOKa BOJAOPOAA M MOTOKA CUHTE3-ra3a ¢ MOHM)KEHHBIM
conepskaHUEeM BOAOPOAA, KOTOPBIH MOXKeT 3¢ (PEeKTHBHO UCTOIb30BATHCS B KAYECTBE

110 MEHbIIeH MEpPE€ 4aCTU NMOTOKA TOIJIMBA B YCTAHOBKE INPOU3BOACTBA OHECPTUHU.

26. Cuctema o 1. 23, coaepikainas yCTaHOBKY CUHTE€3a MOYEBHUHBIL,

BBIMMOJIHEHHYO C BO3BMOXHOCTbBIO IMpUEMa a30Ta U3 UCTOYHHUKA a30Ta, NMIpUueMa
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YIJI€EKHUCIIOro ra3a M3 HUKJa NpoOu3BOACTBA DHEPIrUU U MOJYYCHUA MOTOKAa MOYECBUHDI

Ha BBIXOOC.

27. Cuctema no n. 26, B KOTOPOIl HCTOYHUK a30Ta MpPeACTaBIsAeT COOOH

YCTAaHOBKY CHUHT€3a aMMHUAKA.
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