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XOJIOM C LIEJIBI0 OAZIEPKaHNs TIOCTOSTHHON CKOPOCTH
BpAIIECHNS yKa3aHHOHN TypOHHBI.
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YCTAHOBKA AnA NnPOU3BOACTBA SHEPTI N, OCHOBAHHAA HA
OPIrAHUYECKOM UMKIE PEHKUHA

ObnacTb TEXHUKU, K KOTOPOW OTHOCUTCSA NM3obpeTeHune

Hacrosilee n3obpeTeHne OTHOCUTCA K YCTaHOBKE AN NPOU3BOACTBA 3HEPruW,
OCHOBaHHOW Ha opraHmyeckom uukne PerkmHa (OLIP), B 4acTHOCTWU, K yCTaHOBKE Ans
NMPOM3BOACTBA 3HEPIUKN, COAEPXKaLLEN MHOXECTBO PaCMONIOXKEHHbIX KackagoM CUCTEM,

OCHoBaHHbIX Ha OLIP, koTopbie ncnonb3yoT COOCTBEHHbIE TYPOUHBI.

[MpeaLecTBYIOLNA YPOBEHb TEXHUKN

Kak n3BecTHO, ycTaHOBKM, OCHoBaHHble Ha OLP, npeacraenstor cobon cuctemsl,
06bI4YHO MCMONb3yeMble AN OAHOBPEMEHHOMO NPOU3BOACTBA 3NEKTPUYECKON N TENNOBON
3HEpPrUn, NpUYEM NOCNeaHAs A40CTyNHa B hopme BOAbI, umetoLlen temnepartypy 60-90°C.
OpraHnuyeckne Uuknbl PeHkuHa nopaobHbl UuKNam, KOTOpble UCMONb3YKTCA B
CTaHZapTHbIX MapoOBbIX TypOWHAaX, HO OTNMYAKTCS OT HMX paboyen TeKkydem cpegon,
koTopass ObOblMHO npeacTaBnseT cOOOM OpraHuNYecKyrd TEKydylo Ccpeay C BbICOKOW
MOMEKYNSAPHON MaCcCOoW.

CraHpapTHaga ycrtaHoBka, ocHoBaHHasa Ha OLIP, no cywecTsy cocTouT 13 Hacoca,
TYPOUHBI N Heckonbkmx TennoobmeHHMkoB. Pabouasa opraHmuyeckas Tekydas cpega
ncnapseTcs nyTem MUCNorb30BaHUA UCTOYHUKA Tenna B ucnapuvrene. [lap opraHuyeckoun
TeKyden cpefbl pacwmpsetcs B TypOuMHE, a 3aTtem KOHAeHcupyeTcsi, OObl4HO C
MCMONb30BaHMEM MOTOKA BOAbl, B TennooOMeHHuke. CKOHAEHCMpOBaHHas Teky4as
cpeaa, B KOHEYHOM CYeTe, OTMNpaBnseTCca NOCPEeACTBOM Hacoca B UCnaputenb, 3amblikas
uukn. [ns noBbiWEHMS1 MPOM3BOAUTENBHOCTU YCTAHOBKM BO3MOXHO WCMOMb30BaHUe
pereHepatopa. B aTom cnyyae Tekyyas cpega, nokugarowas TypouHy, Nnpoxogut vepes
pereHeparop nepes KoHAEHcaunen, a nocne KoHAEeHcaunn HarHeTaeTcs B pereHeparop,
r4a€ OHa NpeaBapUTENbHO HarpeBaeTCa TEKydYen cpepon, nokuparowen TypOuHy, nocne
4yero oTNpaBnAeTCAa B UCNapUTESb.

OO6blMHO 3TW  YCTAHOBKM UCMOMb3YOTCA ANA NPOU3BOACTBA 3HEpPrMm C
NMPMMEHEHNEM OTXOAHbIX TEKYYMX Cpef, NOCTynamwLwmx OT LUMPOKOro pasHoobpasus
NPOV3BOACTBEHHOrO OOOPYAOBaHUS W reHepupylowero 3Heprmio  obopyaoBaHus
(aBuyratenn n TypOUHBI KOMOVHNPOBAHHOTO MPOU3BOACTBA TEMMOBOW N 3MEKTPUHECKON
3HEeprumn, neym Bcex TUNoB, TPyObl HEPTEXUMUYECKUX MNPEANPUSTUN, reoTepMarbHble
WUCTOYHUKN N T.4.), KOTOpPbIE (TEKyYMe Cpeabl) XapakTepusyTCca NOTEHUNANbHO BbICOKOU

TemnepaTypou, HO pacxoAamu, KOTopble, B CPeAHEM, SBMSAIOTCA OrpaHUYeHHbIMU UK, BO
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BCSAKOM Criyyae, MOryT BapbupoBaTbCs BO BPEMEHU, NUbO, B Apyrux crny4vasx, 6onswummm
pacxogamu, HO HU3KOW TemMnepaTypon.

OHeproHocuTenb, UCNOMb3yeMblA ANA UCMapeHnss OpraHNYeCckon TeKkyyeun cpeabl,
npeacTtaesnsietr cobon OObIMHO TENMOMPOBOAHOE MAacno (MWHepanbHOe Macro Wnu
CUHTETMYecKoe macno ans Temneparyp Bbiwe 300°C) mnm Boagy, B TO BpeMs Kak Ans
KOHAEHCaUMN Mcnonb3yeTcsa Boga. Micnonb3oBaHne TENNONPOBOAHONO Macna ycTpaHsaeT
HeobX0ANMMOCTb B UCMOMNb30BAHMM KOTIOB BbICOKOTO JaBrEHUS.

Pabo4yas Teky4yas cpega obbl4HO npeacTaBnsaeT cobon opraHn4eckoe coegmHeHmne
WUNN CMECb OPraHNYEeCKUX COEAUHEHNI, KOTOPOE UM KOTOpas XapakTepusyeTCs BbICOKOM
MOMEKYNSPHON Maccon. Bbibop opraHMyeckon Tekyden cpepbl, koTopas AomkHa ObiTb
nucnonb3oBaHa AnNs ONTMMM3aUMU MNPOU3BOAUTENBHOCTU TEPMOANHAMUYECKOrO LMKNa,
AenarT B COOTBETCTBMM C TEMMNEPATYPON MMEIOLLErocs UCTOYHMKa Tenna. Kpome Toro,
Take TypbuHa [JOmkHA, kak npasuno, ObiTb BbIMOMHEHA B COOTBETCTBUM C
XapaKTEPUCTUKAMUN OPraHNYECKON TEKYHYEN Cpeabl 1 ¢ pabounmMm yCrioBUSIMK.

Taknm oBpasom, O4YEBMAHO, YTO MPUMEHEHME CUCTEM, OCHOBaHHbIX Ha OLP,
UMEET OrpaHuMyYeHnss N KpUTUYECKME acnekTbl, 0OyCrnOBEHHbIE TEMMOBOW MOLLHOCTbIO,
AOCTYMHOW B KayecCTBE MEPBUYHOIO WCTOYHMKA, YPOBHEM/YPOBHSAMM TemnepaTypbl
(ka4ecTBOM WCTOYHMKA) W CTaABUNMbHOCTLIO W/WNMN  OTHOCUTENBHOW WN3MEHSIEMOCTHIO
TENMOBOW Harpy3ku BO BPEMEHM.

Kpome TOro, o4yeBMAHO, YTO CYLLIECTBYIOLME CUCTEMbI, OCHOBaHHble Ha OLIP,
ABNAIOTCA Aaneko He rmMbkMMn 1 Janeko He ajganTUpyembiMU K pasrnvyHbiM paboyvmm
YCNOBMSIM, MOCKONbKY BblIGOp paboyen opraHnyeckon Tekyden cpefbl N XapakTepUCTUKn

TYPOUHBI B 3HAYUTENBHOW CTEMNEHU 3aBUCAT OT paboyunx yCroBun.

CyLiuHocTb n3obpeteHus

3apaden M300peTeHUs, CrneaoBaTenbHO, SABMNSAETCA CO34aHWe YCTaHOBKU Ans
NPON3BOACTBA 3NEKTPUYECKON SHEPTMM, OCHOBAHHOW HA OPraHU4eckoMm uukne PeHkuHa
(OUP), koTopasa cnocobHa yCTpaHUTb MY YMEHbLUNTL Ha3BaHHbIE BbiLLE HEAOCTaTKW.

B vactHoCTK, 3aga4ven n3obpeTeHns ABMNSETCA CO34aHne yCTaHOBKN, OCHOBAHHOM
Ha OUP, ana npousBoacTBa 3MeKTPUYECKOW 3Heprun, kotopasa obecneynsaet
BO3MOXHOCTb AOBEAEHUS 40 MAKCUMYyMa NPON3BOLCTBA 3MEKTPUYECKON SHEPTUN.

Ewe oaHon 3agadenn n3obpeTeHnst ABNSIETCA CO34aHME YCTaHOBKM, OCHOBaHHOM
Ha OLP, ans npomnssoacTBa 3NeKTpUYECKON 3Heprun, kotopas obnagaetr cnocobHOCTbIO
C NErkOCTbO aJanTMPOBaTbLCS K pasHbIM pabounm yCrnoBusm.

Ewe oaHon 3agaden ns3obpeTeHnst ABNSETCA CO34aHME YCTaHOBKM, OCHOBaHHOM

Ha OUP, ana npousBoacTBa 3NEKTPUYECKOW 3HEeprun, kotopas obecneunsaet
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BO3MOXHOCTb MOAJEpPXaHUs ONTUManbHON MNPOU3BOAUTENBHOCTU AaKe MNpU PEe3KOM
YXYALUEHUN XapaKTEPUCTUK NOTOKA, SABMAIOLWEroC UCTOYHMKOM TEMMOBOW 3HEPIUN.

Ewe oaHon 3agaden nsobperteHnst ABNSETCa CO3faHMe YCTaHOBKWM, OCHOBaHHOM
Ha OUP, ans npousBoACTBa 3MNEKTPUYMECKON 3HEPrun, KOTOpas COAEPXKMT Manoe
KONMUYEeCTBO 4YacTeW, W KOTOPYK Nerko W3rotaenuMeBatb MPU  KOHKYPEHTOCMOCOOHbIX
n3geprkax.

CornacHo u300peTeHnIo, Ha3BaHHble Bblle 3a4a4n pelleHbl YCTaHOBKOW Ans
NPOM3BOACTBA 3HEPrnM, OCHOBaHHOM Ha opraHuveckom umkne PeHkuHa (OLIP), koTopas
OTNNYaETCA TEM, YTO OHa COAEPKUT NEPBYKD CUCTEMY, OCHOBaHHyto Ha OLP,
COAEPKaLLytO MEPBYIO pabouyld OpraHMYECKytd TEKYYyto Ccpeay, UUPKYNUPYIOLWY B
crneayoLwem nopsiake: Nepsbiv NCNAPUTENb, HaxXOAALWMNCA B YCNOBUAX TennoobmeHa ¢
WCTOYHMKOM Tenna, nepsasa obnacTtb pacumpeHnsi B TypOunHe, onepaTtMBHO COeAMHEHHON
C reHepaTopoM, NePBbIA UCNAPUTENbL/KOHAEHCATOP N NEPBbIN HAacoC AN BO3BpPaLLEHUS
yKasaHHOMW nepBOM paboyen OpraHMYecKkon TeKy4yen cpenbl B YKasaHHbI NEpPBbIN
ucnapurtenb. Kpome TOro, ycraHoBka COrnacHO W30OPETEHWU0 OTMMYAETCA TEM, 4TO
ykasaHHasi TypbuHa npegcrtasnser cobon TypOuHY, BbIMNOMHEHHYIO C BO3MOMHOCTBIO
yrpaBneHus BXOAHbIM PacxofoM, COAEPXaLlylo CpeAcTBa ANSA YNPaBreHUs BXOAHbIM
pacxo4oM ykasaHHoOW paboyen OpraHM4Yeckon TeKyyden cpedbl, NPUYEM yKasaHHbIe
CpeAacTBa NpeAHasHayeHbl ANS ynpasBrneHus BXOAHbIM PacxoioM C Lenblo nojaep)KaHuns
NOCTOSIHHOW CKOPOCTM BpaLLEHNS ykasaHHOW TYPOUHbI.

MNpeanoyTuTENbHO,  YCTaHOBKa AN NPOW3BOACTBA  3HEPrMM  COrnacHo
N300PETEHNIO COAEPXKUT BTOPYKO CUCTEMY, OCHOBaHHyo Ha OL|P, kotopas coaepxut
BTOPYIO pabouyyld OpraHMYEeCKyd TEKy4dyld Cpeay, UMPKYNUPYIOLYIO B CrefyloLem
nopsiake: ykasaHHbI NepBbIA MCnaputTens/KOHAEHCaTop; BTopas obnacTtb pacLUMpeHns B
TypbuHe, onepaTtnBHO COEAMHEHHOW C FreHepaTopoOM; BTOPOM UcnapuTenb/KOHAEeHCaTop u
BTOPOW HacoOC AN BO3BPALLEHUS yKasaHHOW BTOPOW paboyen OpraHu4ecKom TeKy4yeu
Cpeabl B yKa3aHHbIA NepBbIN UCNAPUTENbL/KOHAEHCATOP — MPUYEM YKasaHHble TYpPOUHbI
cogepxaTr — ANS KaKAOM U3 YKasaHHbix obnacten paclmpeHuss — cpeactesa Aans
yrnpaBneHnsi BXOAHbIM PacxoA0M YKa3aHHbIX OPraHNYeCKnX TEKYUNX Cpea.

YcraHoBka cornacHo usobpeteHuto  obecneumBaeT  pah  3HAYMTENbHbIX
NPEMMYLLECTB NO CPABHEHUIO C N3BECTHBIMW CUCTEMAMU, OCHOBaHHbIMKU Ha OLP.

Ha npakTuke MHoroaTanHas yctaHoBka, ocHoBaHHaa Ha OLP, xapakrepusyetca
PSAOM MOCNefOBaTeNbHbIX 3JHTaNbMUYECKMX CKAYKOB, OCYLLECTBNSEMbIX HE OAHOW
TEeKy4Yen Cpefon BHYTPU PasnUYHbIX POTOP-CTaTOPHbIX arperatoB TypOuHbI (Hanpumep,
BOASHbIM MapOM KOTOPbIA PacLUMPAETCA NPU pasryHbiX YPOBHAX AaBneHusa B obnacrax

TYPOVHbI), @ HECKONMbKMMM TEKYYUMWU Cpeaamu, Kaxaas U3 KOoTopbix paboTaeT Ha
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CcOBCTBEHHbIX YPOBHSIX AaBMEHMSI U TemnepaTtypbl B COOCTBEHHOM TypOuHE, KoTOpas
(TypbuHa) coeguHeHa, cCoocHa Unu napannensHa ¢ TypbuHamm Ana Apyrux TeKy4mx cpes,
KOTOpbl€ BMECTE C HEW COCTaBNAT CUCTEMY. YCTaHOBKA, TakuM oBpas3om, COAEPXKUT Tak
Ha3blBaEMYyIO «NEePBYIO» TEKYUYIO Cpefy, KoTopas B3anMOLEeNCTBYET C UCTOYHUKOM TENna,
N NOAXOASALLEe KOMMYECTBO BTOPbIX TEKYUUX CPES, PACNOMNOXEHHbIX B TAKOM NOPSAKe, YTO
KOHAEeHcaums npeabigyLlien TeKyYen cpedbl Bbi3bIBAET UCNAPEHUEe CReaylolen TekyyYen
cpeabl, ¢ TeMm 4ToObl M3BMNEKanoCb MakCMManbHO BO3MOXHOE KOMNMUYECTBO 3SHEPTUW,
AOCTYMHOW M3 WUCTOYHUMKA, W 4YTOObI MWHMMAanNbHas AOns 3TOW 3HEPrum yxoguna B
OKpY>KatoLLyIO Cpeay.

Mpepen kayectsa UCTOYHUKA (T.€. HU3KUA SHTaNbNUYECKUN YPOBEHL), OYEBUAHO,
onpeaensieT npeaenbl NPUMEHEHNA YCTaHOBKWN. Hannume n temneparypa oxnaxgaroLen
TeKyden cpeabl onpeaensier Hanuume 3tana 6ornee HU3KOro YpPOBHS; TEOPETUYECKW,
MMEEeTCA BO3MOXHOCTb MNYyTEM WCMOMb30OBAHMSA OPraHMYEeCKMX TEKyuux cpej WU
ABYXKOMIMOHEHTHbIX CMECEW, NpeAHasHauYeHHbIX Ans paboTbl C HASKUMU TeEMnepaTypamu,
[AOBECTN TEMMNEPATYpPy BELLECTB, BbIXOAALMX N3 nocrnegHen TypOuHbl, 4O YPOBHEN HUMXKE
Hyns.

B kauectBe npumepa, vawle BCEro WCTOYHWK MOLLHOCTM WMEET BbICOKYIO
Temnepatypy v mMarnbli pacxod; B 3TUX Cryvyaax ABMNSETCH NPeAnoyTUTENbHbIM, YTOObI
pabouas Tekydasa cpefa nepBoro kOHTypa obnagana AOBONbHO BOMbLUON MOMNEKYNSIPHON
Maccou, € TeM YToObl NONMHOCTLIO UCMONb30BaTh BbICOKME TEMMNEPATYPbl UCTOYHMKA Tenna
(obbiyHO 500-900°C). Pacxop ykasaHHOM TeKyyden cpefbl, OAHaKo, B 3TOM criyyae
OrpaHMYEeH AEUCTBUTENBHO AOCTYNHOW TEMMOBOW MOLLUHOCTbIO, M 3TO OBCTOSATENbCTBO
ABNSAETCS NEepPBbIM OrpaHMYMBAOLLUM haKTOPOM ANt MOLLHOCTW, NPOU3BOAMMON NEPBOW
paboyen Teky4en cpeaon.

BTtopon chakTop, KOTOpbI HE MEHee BaXKeH, — 3TO cama MOreKynsipHas macca
TeKky4en cpegbl. Boicokas monekynsipHas macca BbIrogHa € TOUKM 3PEHUSt MCMONb30BaHUS
BbICOKUX TEMMNEPATYP MCTOYHMUKA TEMNA, HO HE BbIrO4HA C TOYKN 3PEHUSA SHTANbNUYECKOro
ckayka B TypbuHe n Temnepatypbl KOHAEHcauun. Hanpumep, ecnu 3Ta Tekyyas cpeja B
ucnaputene cnocobHa npeobpas3osbiBaTbCa B Nap, o6nagatowmin He YPE3MEPHO BbICOKUM
fasneHuem (20-40 6ap) u [oBOMbHO BbICOKOW Temneparypou (250-350°C), 10 B
KOHAEHCaTope OHa UMEET AaBneHne 3Ha4YMTeNbHO Bbiwe 1 6ap 1 no-npexxHemy AO0BOMbHO
BbICOKYIO Temneparypy — npumepHo 160-250°C. Taknum obpasom, ecnn nepsas pabodyas
TeKkyyass cpeja MMeEeT Manbld pacxoj W OrpPaHUYEeHHbIA SHTaNbMUYECKUA CKaudOK, B
TYypOUHE M3BNEKAETCH, Kak NpPaBuno, Mano MOLHOCTU — npuMepHo 15% OT MOLUHOCTH,

IJJ,OCTyI'IHOl\/'I OT UCTOYHUKa Tenna.
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OpHako, no-npexHeMmy BbICOKME TemnepaTypbl WUCMbITbIBAKOWEN KOHAEHCALMIO
nepson pabouyen Tekyyen cpeabl U ee BblbpaHHas ans TennoobmeHa asa C OYeHb
BbICOKUMU KO3(pPMUMEHTAMN Nepegayn Mno3BONAIT WUCMOMNb30BaTb BTOPYHO pabouyto
TEeKyuylo cpeay, kotopas OyaeT NOMHOCTBbIO MNM 4YacTuyHo BOupaTb B ceba Tenno
KOHAEHCauMn nepson paboyen Tekyden cpeabl U OyaeT obpasoBbiBaTb NO CyLECTBY
He3aBUCUMbIA LMKN PeHKnHa, Npou3BOAS AOMOMHWUTENbHO 3HAYUTENBbHOE KONMUYECTBO
3MNEKTPUYECKON MOLLUHOCTU. DakTUYECKM, MPUHSAB, YTO Ha BXOAE nepBas Tekyyas cpeaa
BOupaet B ceba 100 kBT, n 4ytO, Kak ObINO CkasaHO Bbile, oHa oTaaeT 15% aTon
MOLLHOCTH, nony4nm, 4to 85 kBT 4OCTYNHbI 4Ns BTOpoW pabouyen Tekydyen cpeabl. Ecnu
BblOpaTh MOCNEAHIO C TaKUMU XapakTepPUCTUKaMK, KOTOpPble ONTMManbHbl ANs paboTbl
npyn 6onee HM3Kux paboumx TemnepaTypax U ¢ TakMM e 4NanasoHOM AaBMEHUN, YTO U
Ans nepson paboyen Tekyyen cpeabl, ykasaHHasa BTopas pabodasa Tekyyas cpega oyaer
paboTatb Ha 6onee HM3KUX M30TEPMAX, FrapaHTUPys, MO MEHbLUEN Mepe, TaKyl Xe
NPOun3BOAUTENBHOCTL. [pUHSNAB, YTO BTOpas pabouan Tekydasa cpega Toxe otaaet 15% us
85 kBT, nssnekaetca ewe 12,75 kB1, a B cymme ¢ nepson paboyen Tekyyenm cpenon —
27,75 kBT, 4TO SIBNSIETCA TEOPETMYECKON MPOU3BOAUTENBHOCTLIO YCTAHOBKM, KOTOpas
paboTaeT C ABYMS PacrnonoXXEeHHbIMU «KackagoMy» TEKYYMMU Cpejamu.

Takum ob6pas3om, 3KCTpanonupya 3Ty KOHUENUWo, MOXHO C FErkocTbio
paccMOTpeTb BO3MOXHOCTb WCMONb30OBaHMS TPeTben pabouven Tekyydew cpepbl unu, B
henom, n paboumx Tekyumx cpeg, Kotopble, paboTtas B KackagHOM pPacrnonoXxeHun (T.e.,
Kak ObIf10 ONMCaHo, C UcnapeHmem ogHou paboyen Tekyyen cpeabl 3a CHET KOHAEHC caLmMm
npeablaywien paboudern TeKkyden cpenbl), ONTUMUSMPYIOT BECb MNpouecc, CBOAS K
MUHMMYMY TEnmno, BbICBOOOXAAEeMOe MOCneaHen KOoHAEHcaumen, KoTopoe (Tenno)
npeacrtaenseT cobon Tenno, BbiOpacbiBaeMoOe B OKPY)KAIOLLYIO cpedy, W, Takum obpasom
AOBOAAT 40 MakCumyma obLLyI0 NPON3BOANTENBHOCTb.

B ycraHoBke gns  NpoM3BOACTBA  3HEPrUM  COMMacHoO  U30OpeTeHuto,
NPeAnOYTUTENBHO, YKasaHHble CpeacTBa ANA  YNPaBfiE€HUS BXOAHbIM  PacxofoMm
yKasaHHbIX pabouymx OpraHMYecKMX TEKYUMX Cpej COAepXKaT ANSA KaKAOW U3 YKasaHHbIX
obnacten paclMpeHNs T[UAPAaBIMYECKOE YCTPOWCTBO, MNPUBOAMMOE B LEUCTBUE
COOTBETCTBYIOLLEN paboyen OpraHN4YecKon TEKy4En Cpeson.

Kpome TOro, npeanoyTutenbHO, YykasaHHas TypbuHa, BbINONHEHHas C
BO3MOXHOCTLIO YMNpPaBfeHUs BXOAHbIM pPacxogom, npeacrtasndetr cobon TypOuHYy C
HeCKOMbKMMM obnactamm pacLUMpeHuns], C O4HUM Banom Urnu OTAEMbHBIMA COOCHbIMU UMK
napannenbHbIMU Banamu.

B BapuwaHTe OCyLIeCTBNEHUs YCTaHOBKW ANA MPOU3BOACTBA 3HEPrMM COrnacHo

N306PETEHNIO UCTOUHUK TENMA COAEPKUT akKyMynupyroLme Tenno cpeacTaa.
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Hanpumep, ykasaHHble akkyMmynupylowme Tenmno CpeacTBa MOryT cojeparb
aKKyMYMPYIOLLYIO TEMMO CUCTEMY HA OCHOBE OrHEYNOPHOW MaccChbl UMM akKyMYITUPYIOLLYIO
TENMNo CUCTEMY Ha COMNEBOM pacnnaBe C 3aMKHYTbIM KOHTYPOM.

B ewe ogHOM nNpeanoyTUTENbHOM BapuaHTe OCYLLECTBINEHWUS YCTaHOBKU ANS
NPOU3BOACTBA 3HEPrMN COrMacHoO HacTosILeMy M30OPETEHMIO YKa3aHHbIN UCTOYHMK Tenna
COLEPXUT CPEACTBa AN BHEAPEHUS LOCTYMHON SHEPTUN.

Hanpumep, ykasaHHble cpeacTBa ANsi BHEAPEHUS AOCTYMHOW 3HEPrnM cogepkar
CONMHEYHYIO 3HEPTrETUYECKYIO CUCTEMY C TEPMOANHAMMYECKUM LIUKITOM.

B KOHKPETHOM BapuaHTe OCYLLECTBINEHNS YCTAHOBKM ANsi NPOU3BOACTBA 3HEPTUN
COrNacHO HacTosiLeMy W300pPETEHMIO WMEETCH YCTPOMUCTBO AN  MEXaHWUYECKOro
COEAUHEHNS MEXAY YKa3aHHOW TYPOUHOM 1 YKa3aHHbIM reHEPaTopOM.

YkasaHHOe YCTPOWUCTBO AN MEXAHWYECKOrO COEeAMHEHMS MeXay TypOuHon wu
rEHepaTopoM MOXET, Hanpumep, COAEPXaTb PEAYKTOP, PErynupyloLmMn MaxoBUK W
TOPMO3, YCTaHOBIEHHbIE MEXAY Barnom ykasaHHoOM TypOuHbI 1 Banom reHeparopa.

B anbTepHaTMBHOM BapuaHTE OCYLLECTBINEHWUSI YCTAHOBKM ANS MPOW3BOACTBA
3HEpPrMM CornacHo M30BpEeTEHMIO ykasaHHas TypOMHA HEMOCPEACTBEHHO COEAMHEHA C
yKa3aHHbIM TFeHepaTtopoM, W YyKasaHHas YCTaHOBKa [AOMONMHUTENbHO  COAEPXUT

3MEeKTPOHHbIE CpeaCcTBa AN Npeobpa3oBaHUs BbIXOAHOMO HaNpsKEHUsi reHepaTtopa.

[lepeyeHb YepTexen

Adpyrne xapakTepucTukm u npeumyliectsa U3oOpeTeHUs CTaHyT MOHATHbI U3
ONUCaHNA  MNPEANOYTUTENbHbIX, HO HE EAWHCTBEHHO BO3MOXHbIX BapUaHTOB
OCYLLIECTBNEHNS YCTAHOBKM ANSA NPOU3BOACTBA 3HEPrnM, OCHOBAHHOW Ha OPraHnU4eCKoM
unkne PeHknHa (OLP), unnioctpupyembix B Ka4eCTBe HEOrpaHU4MBaroLLero npumepa Ha
npunaraemMbix YepTexax, Ha KOTOPbIX

durypa 1 nokasbiBaeT cxemy oOLlero BapuaHTa OCYLUECTBIIEHUS YCTaHOBKMU
COrnacHo HacTosLemMy n3obpeTeHmio,

durypa 2 nokasbiBaeT CXeMy MEPBOro KOHKPETHOrO BapuaHTa OCYLECTBMNEHUS
YCTaHOBKM COrfacHoO HacTodaemy nsobpeTenunto,

durypa 3 nokasbiBaeT CXeMy BTOPOro KOHKPETHOrO BapwuaHTa OCYLLECTBIEHUS
YCTaHOBKM COrfacHO HacTodaemy nsobpeTenunto,

durypa 4 — cxemaTtnyHoe NpPeAcCTaBfiEHNEe MEPBOro BapuaHTa OCYLLECTBMEHUS
MEXaHUYECKOro COEAUHEHUA MeXay TYpOUHOW M reHepaTtopoMm B YCTaHOBKE COrMacHo
n3obpeTeHunto, n

durypa 5 — cxematmyHoe npeacTaBneHne BapuaHTa oCyLeCcTBNEHNS COeANHEHNS

YCT@HOBKM COrMaCHO HacTOSALLEMY U30BPETEHMIO C ANEKTPUYECKOW CETHIO.
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CeefeHus, NnoaTBEPXKAAOLLNE BO3SMOXHOCTL OCYLLIECTBNEHUS N306peTeHns

PaccmoTpum npunaraemble 4YepTexu. YCTaHoOBKa ANs MNPOU3BOACTBA 3HEPruw,
OCHOBaHHaaA Ha opraHudeckom uukne PeHknHa (OUP), cornmacHo Hacroswemy
n3obpeTeHnto, B Lenom obo3HayeHHas nosvymen 1, B ee Gonee obwem BapuaHTe
OCyLLieCTBNEHMSA n3obpaxeHHast Ha purype 1, COAEPXKUT MO MEHbLUEN Mepe OAHY NEPBYIO
cuctemy 10, ocHoBaHHyto Ha OLP.

YkasaHHas nepas cucrema 10, ocHoBaHHast Ha OLLP, B cBOIO ouepeab, COAEepKUT
nepByr0 pabouyylo OPraHUYeCcKyrd TEKYYYHD Cpeay, UUPKYNUPYIOWYD B CneayroLlem
nopsiake: nepebiv ucnaputene 11, HAXOAALWMINCA B YCNOBUAX TENNOOOMEHA C NCTOYHUNKOM
2 Tenna; nepsasa obnacte 12 pacwupeHus B TypbuHe, OnepaTtMBHO COEAUHEHHOW C
reHepatopomMm 4; nepBbin uUcnaputeno/koHaeHcaTop 13 M nepBbii Hacoc 14 ans
BO3BpALLEHNS YKA3aHHOW NMepBon paboden OpraHnYeckorn TeKyden cpebl B YKasaHHbIN
nepsbI ncnaputens 11.

[MpeanoYTUTENBHO, KakK NnokasaHo Ha dwurype 2, yctaHoBka 1 ANns NpoOM3BOACTBa
S3HEPrUM COrnacHO HacToAWEeMY U30OpeTeHno cogepXut BTopylo cuctemy 20,
ocHoBaHHylo Ha OLP, kotopas, B CBOIO o4epenb, COLEPXUT BTOPYHO pabouyto
OpraHMYeCcKyo TEKYUYIO Cpeay, KOTopas LMPKYNMPYET B CNeayoLwem Nopaake: ykasaHHbIN
nepebin mMcnaputens/koHaeHcatop 13; BTopas obnacte 22 pacwmpenust B TypOuHe,
onepaTuBHO COEAMHEHHOW C reHepaTtopom 5; BTOpoW ucnaputenb/koHaeHcaTtop 23 un
BTOPOW Hacoc 24 nns BO3BpaLLEHNS ykasaHHOW BTOPOW paboyen OpraHN4eCcKkon TeKyyYeu
cpefbl B yKasaHHbIA Nepsbin ncnaputens/koHaeHcaTop 13 — npudem TypOuHbI cogepxat
— ANS K&KA0N 13 ykasaHHbIX obnacten 12 n 22 paclumpeHnst — CpeacTaa AN ynpasneHus
BXOAHbIM PacxofoM yKasaHHbIX paboymx OpraHn4ecKnx TEKYHnX cpea.

Mo cywecTtsy, kak yxe Oblfo Cka3aHo, YCTaHOBKa COAEPXKMT MO MEHbLUEN Mepe
ABe paboume opraHuyeckme Tekyume cpenbl, KoTopble, paboTas «kackagom» (T.e. C
ncnapeHmem BTOPOM paboyert OpraHNYecKkoM TeKy4der cpedbl 3a CYET KOHAEeHcauuu
nepson paboyen opraHM4YecKkon TeKyden cpeabl), ONTUMU3MPYIOT BECb NMPOLECC, CBOASA K
MUHUMYMY TEMNO, BbICBOOOXAaeMOE NocneaHen KoHAeHCaUNEN.

MHbIMM cnoBamu, NMpU TakoOW CXEMe 3aMKHYTbIA OpraHMdeckuin uUukn PeHkunHa
NCNONb3yeT MEPBUYHBLIA WCTOYHUK 3JHEprMm ans npeobpasoBaHnsa nepson pabouen
OpraHn4ecKkon TEeKy4yen cpeabl B nap, pacwmpeHne B TypOuHe npeobpasyeT Tenno,
aKKyMynuMpOBaHHOE NapoM, B KUHETMYECKYID JHEpruio, KoTopasi, B CBOK OYepefb,
npeobpasyeTcss B 3NEKTPUHECKYKD 3Heprnio. B kackage koHaeHcaTtop nepson pabouen
OpraHM4YecKon TeKyvyen cpeabl CTAaHOBUTCA MEPBUYHbIM UCTOYHMKOM Ternna Ans BTOPOU
paboyenn OpraHMYECcKoOn TeKy4den cpeabl M Tak janee Ansi, BO3MOXHO, TPETLErO U

NOCneaytoLLero aTarnos.
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Mcnonb3yas npuvHUMN, W300paXKeHHbIM Ha npunaraemon urype 2, MOXHO
pacLMpUTL YCTaHOBKY TPETben CUCTEMOW, ocHoBaHHOM Ha OLIP, BknovaoLwen TpeTbio
pabouyo OpraHMYecKkyto TEKYUYIO Cpedy, KOTopas LMPKYNMPYeT B CMEAYIOLEM MOPSAKe:
yKasaHHbIW BTOPOW UCMapuTenb/KkOHAEeHCaTop; TpeTba obnactb paclumpeHus B TypbuHe,
onepaTnBHO COeAVNHEHHOM c COOTBETCTBYIOLLMM reHeparopom; TpeTun
ncnapuTenb/KoOHLeHcaTop W TPETUA HacoC ANS BO3BPALLUEHMS YKA3aHHOW TpeTbeu
paboyen opraHN4eckon TEeKy4Yen cpeabl B yKasaHHbIA BTOPOW UCnapuTenb/KOH4EHCaTop.
Ncnonb3ysa 3TOT NMPUHUMM, MOXHO pacLUMpUTb YCTAHOBKY 4O N CUCTEM, OCHOBaHHbIX Ha
oupP.

OAHMM M3 OTNUYMTENbHbLIX MPU3HAKOB YCTAHOBKM 1 COrMacHoO HacTosilemy
n300peTeHnIo SBRSIETCS TOT akT, 4YTO ykasaHHas TypbOuHa npeacTaensieT cobou
TYPOWUHY, BbINONMHEHHYIO C BO3MOXHOCTBIO YNPaBEHUS BXOAHbLIM PacXO40oM, U COAEPKUT
cpeactBa AnNs ynpaBneHUs BXOAHbIM PACXOAOM  ykasaHHoW paboyen OpraHu4eCcKomn
TeKy4yen cpeabl. B yacTHOCTK, ykasaHHble CpeacTBa ANs yNpaBneHUst BXOAHbIM PacxohoMm
npeAHasHayeHbl ANs  YNpPaBfieHUs yKa3aHHbIM  BXOAHbIM PacxoAoM C  LEnbio
noaaepKaHusi MNOCTOSTHHOW CKOPOCTW BpaLLEHUS YKa3aHHON TYpPOUHbI.

OueBMaHO, u4TO, WUCNONb3ys TypOWHY OMUCAHHOrO BbIWE TWNAa, MOXHO
NOAAEPKMBATL ONTUMArbHbBIE XaPaKTEPUCTUKLA MPOU3BOAUTENBHOCTM AaXe NPU PEe3KOM
YXYALWEHUN XapakTepUCTMK MOTOKA, SIBNSAKOLErocs WCTOYHWKOM TEMMOBOW 3HEPTUN.
Bnarogaps aBTomatnyeckomy YNpaBriEHUIO BXOAHbIM PAaCXOAOM CKOPOCTb BpalleHus
TYPOUHBI, PaKTUYECKN, MOAAEPNKUBAETCS MOCTOSIHHOW, UTO SBMSIETCS MWCKIHOYMTENBHO
Ba)KHbIM acCnekToM AN AOCTUKEHMS MaKkCMMarnbHOW NPON3BOAUTENBHOCTM.

Ha npaktuke ynpaBneHMe BXOAHbIM pacxoaomM TypOWHbI  MOCPEACTBOM
PErynmpoBKN BXOAHOroO pacxoga € Lenbto nogaepKaHnsa NOCTOSAHHOW CKOPOCTU BpaLLeHUs
Bana TypOuHbl ofbecneuymBaeT MNOAAEP)KAHNE MOCTOSIHHOrO YPOBHSA 3MEKTPUYECKON
NPOU3BOAUTENBHOCTU BHE 3aBMCMMOCTU OT TOro, KakoBbl Temnepatypa W AaBneHuve
paboyen opraHN4YeCKOn TEKYYEN CPEAbl, YTO CNOCOBCTBYET MaKkCMManbHOW 3KCnnyaTaymm
MCTOMHMKA TEMNMOBOW MOLUHOCTM npu  NoObIX YCNOBUSIX, KOTOPbIE€ BO3HUKaKOT B
TEXHOMNOrMYECKUX NpoLeccax, Cnyalmx MCTOYHUKOM Tenna.

KoHcTpykyms obopyaoBaHust 4nsi BOMMOLLEHUS] KAacKaaHOro npouecca 3aBuCuT oT
camon npupogbl TENNooOMEHa W XapakTEPUCTUK MNEPEHOCALIEN MOLLUHOCTb TEKy4Yen
cpeabl. o cywectsy, WMEHHO nNepBbid TEMNOOOMEHHUK CUCTEMbI, SBRSKOLWMIACA
ucnaputenem nepson paboyen OopraHM4eckonm TeKkyyenm cpeabl KM obnagarowmn
HauBbICLIEN 3HTanbnuen, sensetca Haubonee BaXHbIM B CBA3M C TEM, 4YTO OH

B3aVMOZLENCTBYET C OTXOLHbIMU TEKYUMMU CPeAaMU, KOTOPbIE KaXKablA pas UMEIOT HU3KNe
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KO3 PULUMEHTLI TENNOOOMEHA, BbLICOKYID KOPPO3UNOHHYKD aKTUBHOCTb U HEMOCTOSIHCTBO
pacxoga.

MNpn unCNonb3oBaHWM KaCKagHOW CUCTEMbI MOXHO COCPEAOTOMUTbL MNpoLece
M3BNEYEHNs Tenna M3 UCTOYHWMKA Tenna B 3TOM MNEPBOM TEMNOOOMEHHUKE, KOTOPbIN
npeacraenser cobON LEHTPanbHbIA 3MEMEHT BCEW YCTAHOBKM Kak C TOYKM 3PEHMUS
3P PEKTUBHOCTU, TaK U C TOUKUN 3PEHUS U3JEPKEK HA €ro NPON3BOACTBO.

Mocneaylowme KoHAeHcaTopbl/ucnaputenu, Gnarogaps KackagHOMy MNpPUHLMMY
paboTbl N MPUPOAE WCMONb3yeMbIX PabOYMX OPraHUYECKUX TEKYYUX cped, SBMSoTCS
fonee BbIrOAHLIMU Kak C TOYKM 3peHusi 3hPeKTMBHOCTM TennoobMeHa, Tak U C TOYKM
3PEHNS UX KOHCTPYKLUM U MCMONb3YyeMbIX B UX MPOU3BOACTBE MaTepuanos, NO3ITOMY OHU
UMET  Manble  MOBEPXHOCTM  TEnnoobMeHa U,  COOTBETCTBEHHO,  HU3KME
NMPOU3BOACTBEHHBIE N3AEPKKU.

MpesnoYTUTENBHO, YKasaHHble CpeacTBa ANsi YNpaBneHMs1 BXOAHbLIM PacXOAoM
yKasaHHbIX pabounx OpraHNYeCKMX TEKYUUX Cpes coaepKaT rmapaBnnyYeckoe yCTPOMCTBO,
nPMBOAUMOE B LENCTBME COOTBETCTBYHOLLENW paboyen OpraHN4YeCKOM TEKYYEN CpPeLoMn.
MHbiIMM cnoBamn, Ha Bxoge B TypOuHY pacxof ykasaHHbIX paboymx OpraHUyYecKmx
TEKYUMX Cpej perynupyeTcs nyTeM WCMONb3OBaHWUS W3MEHEHUN [aBEHUs CaMmux
pabounx OpraHNYECKNX TEKYUUX CPEeS,.

Kpome TOro, 4to sIBNSE€TCA BbIrOAHbIM, YKaszaHHash TypOuHa, BbINOMHEHHas C
BO3MOHOCTbIO YNPaBneHNst BXOAHbIM Pacxo4oM, MOXET NpeAcTaBnaTe cobon TypOuHy ¢
HECKONbKMMN 0BnacTaMy pacLuMpeHunsi, C O4HMM Barom nNnbo ¢ OTAEeNbHbIMU COOCHbLIMM
UnNy napannenbHbIMX Banamu.

KOHKpPETHbIA BapuaHT OCYLLECTBMNEHUS YCTaHOBKM 1 ANS NPOU3BOACTBA 3HEPrUU
COrnacHo HacTosLeMy n3obpeTeHunto, n3obpaxkeHHbIn Ha durype 3, oTnnyaeTcs TeMm, YTO
yKasaHHbIN UCTOYHMK 2 TEMna COAEPXKUT akKyMynmpytoLme Tenno cpeacraa 6.

B cnyvyae, korga ycrtaHoBKa COrmacHoO Hacrtosilemy usobpeTeHuio noTpebnser
TENNO OT MNPOM3BOACTBEHHbIX MPOLECCOB, XapakTEPU3YIOLUMXCS MNEePUONYECKUM
NMPOU3BOACTBOM HECYLUMX TEMMO OTXOAOB B TEYEHME KOPOTKUX MNEPUOAOB, MOXKET
BO3HMKaTb HEOOXOAMMOCTb CTabunmsauum TennoBOro MOTOKa Ha YPOBHSIX, MPUro4HbIX
Ans paboTbl npegnaraemon YCTaHOBKM, COAEPKaLLEN HECKOMBbKO CUCTEM, OCHOBaHHBIX Ha
oup.

B 3Tux cny4yasix BO3MOXHbI ABa CLEHapusi 4eNCTBUS:

- |enecoobpasHOCTb OrpaHNYEHMs KONMYECTBa TENNa, U3bIMAEMOro U3 NCTOYHMKA,
N UCNOMb30BaHNE OCTanbHOW YacTu Tenna UCTOYHMKA A4S ONTUMMU3aLMmn notpedbneHns B

cornacosaHunu C npoueccamu, cnyxajmMmm NCTo4yHuKammn Tenna,
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- yenecoobpasHOCTb, €Cnn He ocTpast HeobXOAMMOCTb, U3BATUSA U UCMONb30BaHUA
4yacTu 3Hepruu, BbipabarbiBaeMon cucTemammn, ocHoBaHHbIMU Ha OLLP, n ncnonb3osaHue
napannenbHbIX AOCTYMNHbIX UCTOYHUKOB Tenna ANA YAEepPXaHWs TEnnoBoro noTtoka Ha
HEN3MEHHbIX YPOBHAX.

MyTem ucnonb3oBaHWs akkyMynuUPYOLMX TENMo CpeicTB 6, KOTopble coaepxar,
Hanpumep, akKyMynupyloLwyo Tenrno CUCTEMY Ha OCHOBE OrHEYMNOpHOW MacCbl Wnu
aKKyMYIUPYIOLLYIO TEMNMO CUCTEMY Ha CONMEBOM pacnnaBe C 3aMKHYTbIM KOHTYPOM, MOXHO
noa4epXmeaTb CPEAHUA rapaHTUPOBaHHbIA TEMNMOBOM YPOBEHb MCTOYHMKA 2 Tenna, Tem
camMbiM ONTUMAnbHO paspeLlas cuTyauymm, OnNnUCaHHbIe BbiLLe.

[Na HU3KMX TENMOBbIX MOLLHOCTEN akKyMynupyroLwasa Tenno Cuctema Ha OCHOBE
OrHEYMOPHOW MaccChbl, UMEIOLLAA HU3KUE U3AEPXKKU HA MPOM3BOACTBO M OBCnyXuBaHue,
ABNAETCA npeanouytutenbHon. B aTom cnyvae ropsyas otxogHas (T.e. cnyxawas
WUCTOYHUKOM Tenna) Tekyyas cpepa npoxXOAUT Yepes OrHEeynopHbI marepwan, oTaaeT
YyacTb Tenna, nocrne 4Yero BXOAUT B BbICOKOTEMMNEPATYPHbIA (T.€. NEepPBbIN) UCnaputernsb.
Korga pacxop ykasaHHOW OTXO4HOW TeKyden cpedbl CHWKAeTCa Wunm  noyTu
npekpaLwlaeTcs, aKTUBMPYETCA LUMPKYNAUUSa ropsdero Bosgyxa (MM WMHOro rasa) B
3aMKHYTOM  KOHTYpe MEeXAy KamMepow akkymynsaumm u  wucnapurenem. [Ans
aKKyMynupymlowmx  Tenno  cuctem  3TOro  Tuna  ONTUMarnbHbIM  AWANa3OHOM
akkymynupyemon Temneparypsbl asnsetca 200-400°C.

[na BbICOKMX TEMMOBbIX MOLLHOCTEN akKyMynupylowas Tenno CUCTeMa MOXET,
NpeAnoYTUTENbHO, ObITb OCHOBaHa Ha akKyMyrnupyloLwen TEenno CUCTEME Ha COMEBOM
pacnnase C 3aMKHYTbIM KOHTYPOM, YTO TOXe OOYCNOBMEHO 3KOHOMUYECKMMU haKkTopamMm,
a WMEHHO — WHBECTUUMSMW B aKKyMynupylowmi pesepsyap, TpebyembiMu Ans
obecneveHna 3PPEKTUBHON akKymynsyMm Tenna M BO3BpalleHust 3Toro Tenna, a,
crnepoBaTenbHO, ANSt COOTBETCTBYIOLLErO NPON3BOACTBA 3MEKTPUYECKON SHEPTUN.

ArpeccuBHOCTb CONEBOro pacnnasa TpebyeT orpaHMyYeHns TemnepaTypbl CONEBbIX
cMecen (HUTPaToB M HUTPUAOB HaTpus, Kanus N kanbums) sHadveHnsamn 400-450°C ans
obecneveHua BO3MOXHOCTU NUCNonb3oBaHWA  JeELlIeBblX  Martepuanos  Ans
TennoobMeHHUKOB N pesepByapoB. Kpome TOro, Ans npefoTBpalleHMs COYETaHus
3EeKTOB arpecCMBHOCTU COMEBOrO pacnfiasa WM TeKyydenh cpefbl, UCNOonb3yemMon B
KayecTBe WUCTOYHMKA Tenmna, uenecoobpasHo  WCMNOMb30BaTb  MEXAY  HUMM
TENMONPOBOAHYID  TEKydylo  cpepy-nocpegHuk.  HakoHey, BbiGOp  TexHonorun
TennoobMeHHNKOB, KOTOpble obecneumBaloT Marble NOTEPU Hamnopa ANSA BA3KUX TEKy4nX
cpes (texHonorua EM-Baffle® n nogobHble) gononHsoT TpeboBaHns kK cucTeme.

B ewe o0aHOM KOHKPETHOM BapuwaHTe OCYLUEeCTBNEHNs YycTaHoBku 1 ana

NPOU3BOACTBA 3HEPrUM COMMAacHO HACTOALEMY M30OPETEHUIO, TOXE U30OpParKeHHOM Ha
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durype 3, ykasaHHbIM WCTOYHMK 2 Tenna COLEpPXUT cpeactsa 7 ANA BHELPEHUS
AOCTYMHOW 3HEPrnn.

Ncnonb3oBaHne kak akkymynupylowen Tenno CUCTEMbl Ha OCHOBE OrHEYnopHOW
MacCbl, Tak U akKyMynupyoLen Tenno CUCTEMbl Ha CONMEBOM pacnnase C 3aMKHYTbIM
KOHTYPOM, PaBHO Kak M APYrMX CUCTEM akKKyMyrnauuu, no CyLecTBy BO3MOXHO AnNS
BHEAPEHUA AOCTYMHOW 3HEprMm C uenbio obecneyeHns SHTanbnNUYeckoro ckadka B
opraHn4eckom uukne PeHkuHa. YkasaHHOe BHeapeHne MOXET ObiTb o6ecrneyeHo nytem
MOBTOPHOrO UCMOMNb30BAHMA 4YacTW MNPOU3BOAMMON  3NEKTPUYECKOM 3SHEprun Ans
ctabunusaymm uymkna wunm [JOCTUXKEHUS €ro  MakCMMarbHOW TEePMOAMHaMUYECKON
NPOV3BOAUTENBHOCTU. TakKe BO3MOXHO YyBENMYeHne abCoMntoTHOM MOLLYHOCTM MNyTeMm
NCNONb30BaHMA NapannernbHbIX WUCTOYHUKOB C YY4E€TOM BPEMEHM CYTOK U cnpoca. B
YaCTHOCTW, TEXHOMOrUW, MNPUMEHSIEMbIE B COSMHEYHbIX 3HEPreTUYEeCKUX CUcTemax c
TEPMOAVHAMUYECKM LIMKNOM, MOTyT, Hanpumep, 6biTb MCNONb30BaHbl ANA aAEeKBaTHOroO
MOBbILLEHNSA AOCTYMHOW TEMNNOBOW MOLLHOCTM B NEPUOAbI MUKOBOrO cripoca.

CoepnHeHve cpeacTs ANA BHEAPEHUSA AOCTYMHOW 3HEPTrUU C akKyMynuvpyowumm
3HeprM cpeactsamm obecneymBaeT MaKkCUMarnbHYK rMOKOCTb BCEW YCTaAHOBKU U
Hagnexailyo 3KCnryaTayuio pacrornioXeHHbIX APYr 3a ApYyroMm TypOuH, Kak onucaHo
BbILLE MPU PacKpbITUM PACMONOXEHHbIX KAcKagoM OpraHudecknx UMknoB PeHkuHa. Kak
akkymynupyrowjme Tenno cpefcrsa 6, Tak U cpeactsa 7 AN BHEAPEHWUS [O0CTYMHOW
3HeprMm MOoryT, no cyuwecTtsy, ObiITb C yaoOCTBOM MNPUMEHEHbI K YCTaHOBKaM,
COAEPXKALLMM MHOXECTBO OpraHuyeckux LMKNoB PeHkuMHa, Takoro Tuna, 4Yto nsobpakeH
Ha durype 2.

YcraHoBka 1 Ansi NpOM3BOACTBA 3HEPrnM COrNacHO HacTosieMy M30OpeTeHuto
MOXET TakKe coaep)atb CpeacTBa ANSA 3MEKTPUYEeCcKoro npeobpasoBaHusl, a MMEHHO,
ana  npeobpasoBaHMsi  KMHETUYECKOW 3Heprun, BbipabaTtbiBaemon TypOMHOW, B
3MNEKTPUYECKYHO SHEPTUIO.

Hanpumep, paccmotpum durypy 4. YctaHoBka 1 Ona Npou3BOACTBa 3IHEPru
COrnMacHO HacTosILEMY M300PEeTEeHNI0 MOXET, YTO SABMSETCS BbIrOAHbIM, COAEPXaTb
YCTPOMCTBO 8 AN MEXaHMYECKOro COEAUHEHUS MeXZy YKasaHHOW TypOMHOW U
yKasaHHbIM reHepartopom 4, 5.

YkasaHHOe YCTPOWCTBO 8 ANS MEXaHUYECKOro COEAUHEHWUS MOXET, Hanpumep,
cogepaTb peaykTop 81, pacnonoXeHHbIM MeXay Banom 84 ykasaHHOW TYpPOUHbI U Banom
85 ykasaHHoro reHeparopa 4, 5. YkasaHHbli peayktop 81 MOXET, Hanpumep,
npeactaenstb COOOM MnaHeTapHbIM peaykTop, obecnedmBalowmnn npeobpasosaHne OT

CKOPOCTU BpalyeHuss TypOWHbI K CKOPOCTW BpalleHusi reHepaTtopa (reHeparopa
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MEPEMEHHOro TOKa) W, Takmm o0OpasoMm, NOAASPKMBANOLMWA MPaBUMbHYIO YacToTy
BbIXO4HOW 3NEKTPUHECKON IHEPIUM, MOCTYNAIOLEN B SNEKTPUYECKYIO CETb.

Kpome Toro, peaykrop 81, uto siBnsieTca yAOOHbIM, COAEPXWT BCE 3NEMEHThI
(Hanpumep, perynupylowmMn mMaxoBuk 82 u Topmo3 83), koTopble obecneumsaioT
BO3MOXHOCTb  NOAAEPXKAHUA  NpaBUMbHbIX pabounMx PexXmMMoB BCEN  CUCTEMbI
npeobpa3oBaHNa KMHETUYECKOW 3HEPrMn B 3NEKTpUYeckytd aHepruio. CoegunHeHue ¢
3NEKTPUYECKON CETLIO MOXET ObITb BbINOMHEHO Yepes TpaHcdopmaTop 86 n/mnun apyrme
CPeACTBa ANSA CUHXPOHMU3aLMMN C YKa3aHHOMW CETbIO.

AnbTepHaTMBHO, Kak us3obpaxxeHo Ha dwurype 5, ykasaHHaa TypOuHa
HEenoCpPeACTBEHHO COeAMHEHA C YKa3aHHbIM reHepatopom 4, 5. Hanpumep, TypbuHa
MOXET ObITb HEMNOCPEACTBEHHO COeAMHEHA C (CUHXPOHHLIM WM ACUHXPOHHbIM)
anekTpoAaBuraTenem, TeM CamblM YCTPaHAS BECb MEXaHM4YeCcknii 6noK, ONUCaHHbIV BbILLE.
B a3tom cnyyae ykasaHHbIW 3neKTpoABUratenlb MOXET WCMOMb30BATbCA B YETbIPEX
kBagpaHTax (Vx1>0; Vx1<0) kak B kayecTBe ABuratens Ana nojhepXaHusa BpalleHuns
TYpOVHbI B €€ NepexofHblX COCTOSHUAX, TaK U B Ka4eCTBE areKTporeHeparopa.

B atom cnyyae umeroTca 3MeKTPOHHble cpeacTBa 9, Hanpumep, BKMYawLwme
npeobpasoBaTenb MEPEMEHHOr0 TOKa B MNOCTOAHHLIN TOK ANS  HENpepbIBHOMO
npeobpa3oBaHNA  BbICOKOYACTOTHOIO  HanpshkeHus (C  4acTtoTamu, 3HAYUTENbHO
npesbiwaowmnmm 50 y), oB6ycnoBNEHHOro HEnoOCPEACTBEHHbIM COEAMHEHMEM C
TypbuHoun, n npeobpasoBarenb MOCTOSHHOrO TOKa B MEPEMEHHbIN TOK AN NONy4YeHus
NPaBUNbHOrO BbIXOAHOMO HarNpsXXeHWs C Haanexallen CUHXPOoHM3auuen ANna BbiBOAA B
3NeKTpUYecKkyto cetTb. Kpome TOro, MOryT WMETbCH, 4TO sBnNaeTca YyAOOHbIM,
TpaHchopmaTopHble cpeactaa 91.

N3 npuBeAEHHOro BbIlE OMUCAHUS MOHSATHO, YTO YCTaHOBKa ANs NPOU3BOACTBA
SHEPrUM COrnacHoO HacTosALEMY W30OPETEHUIO MNOMHOCTLIO pPEeLLaeT MOCTaBMNeHHbIe
3agaun.

YnpaBsneHne BXO4HbIM pacxosom TypOuHbI BbINOMHAETCA, NO CyLWECTBY, B Criyvyae
BapbUpPOBaHNA TEMNMOBOW Harpy3kn B COOTBETCTBUN C BbILLECTOSALLMMM TEXHONTOTMYECKUMM
npoyeccamu, Korga UMerTCa AOMNOSMHUTENbHbBIE OMUMM UCMOMb30BaHUA MOLLHOCTW, Unu,
fonee HenocpeaCTBEHHO, ANS ajanTtayMu K CHKEHUIO chnpoca, kakon Obl HM Obina
MPUYUHA 3TOrO CHUKEHUS.

YkasaHHoe obopyfoBaHue, crneposaTensHO, npeacrasndet cobon adpdekTuBHoE
PELLeHne, Hanpumep, B Crny4asx, Koraa Hapsagy € reHeparopamMmm 3NeKTPUYECKON 3HEPruum,
BbINOSTHEHHBIMU C BO3MOXXHOCTbIO YNPaBMNeHNA BXOAHbIM PacxoA0oM, UMEKTCA CpeacTBa
NpPOV3BOACTBA TEMNNOBOW 3HEPTUKN, KOTOPbIE NOTPEONAIOT TENMO U3 CUCTEM, OCHOBaHHbIX

Ha OLP, Bxogsawux B yctaHoBky (40 50% umerowenca Tennoson 3Heprun), n/vnn ans
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obecneyeHns BO3MOXXHOCTW YBENUYEHUS OOLLIErO NPOM3BOACTBA 3MEKTPUUECKON SHEPIUN,
korga TpebyeTcsa HanpaBuTb BCE AOCTYNHOE TEMSO Ha 3TO NPOU3BOACTBO (Hanpumep, npu
OTCYTCTBUWN NN YMEHBLLEHN UCMNONb30BaHNS ropsiuer Bogbl/napa B HE3MMHME Nepuoabl,
Korga OTOMUTENbHbIE 334a4M HE NMEIOT NEPBOCTEMNEHHOWN BAXXHOCTH).

CoeavHeHne € BTOPUYHBIM WCTOYHUKOM Tenmna (Hanpumep, KOHLEHTPaTopoMm
CONHEYHOW 3HEepruu), Kpome Toro, obecnevymBaeT BO3MOXHOCTb 3KCMnyataumm TypOuHbI
Ha ee MaKCUManbHOM YPOBHE MOLLHOCTU, BO3MOMXHOCTb CHWDKEHMSI noTpebneHus u3
MEPBMYHONO WCTOYHMKA Tenna WnM MNpoCTO BO3MOXHOCTb  YBENMYEHUs obLyero
NPOU3BOACTBA 3MEKTPUYECKON SHEPTMU B NEPUOAbLI NOBLILLEHNS Cnpoca.

HakoHe, aKkKyMynsuus MOLLIHOCTH obecneunBaet BO3MOXHOCTb
ypaBHOBELUMBAHMWS MPOU3BOACTBA 3NEKTPUHECKON SHEPTUN BO BPEMEHU U AOBEAEHUS [0
MaKCMyMa MpPOU3BOACTBa 3MEKTPUYECKOW SHEPrMn BHYTPU MPEeSEnoB, OMNpPeneneHHbIX
AENCTBUTENBHO AOCTYMHOW TEMMOBOM MOLLHOCTBIO, B MEPUOALI NOBLILLEHUS Cripoca.

Ha ocHoBaHMM BbILLECKA3aHHOTO MOXHO, Takum oOpa3om, 3aBUTb, YTO YCTaHOBKA
ANsi NPOM3BOACTBA 3HEPTUM COIMACHO HacCTOSLEMY M30OPETEHMIO, B YACTHOCTU, Korga
OHa CoYeTaeT pPacrnonOXeHHbIE KackagoM opraHuyeckmne umknbl PeHknHa, cneayowme 3a
cpeacTBaMu ANS aKKyMynsyuM Wunu uHTerpayumn AOCTYMHOW 3Heprun, n TypOuHBI,
BbIMOMHEHHbIE C BO3MOXHOCTbBIO YMPaBMEHUS BXOAHbIM pPacxoAoM, WAaeanbHa C
TEXHNYECKOM W 3KOHOMMYECKOW TOYEK 3peHus ANS AOBeAeHMs 4O  MakCcuMmyma
NPOU3BOACTBA 3MEKTPUYECKON SHEPTUM C UCNOMb3OBaAHWEM TEMMOBbIX OTXOAOB W/WNnu
MCTOYHMKOB Tenna, HeCyLmnx cpeaHee nnm manoe abCcontoTHOE KONMMYECTBO MOLLHOCTH.

Ha ocHoBaHWM NpVBEAEHHOrO BbIWE ONUCAHWUA APYrNe  XapakTepUCTUKW,
MOAUUKALMMN MMM YCOBEPLUEHCTBOBAHMS BO3MOXHbI M OYEBMAHbI ANS crneyuanucra,
obnagamoLwjero CpegHMM YPOBHEM 3HaHWA B  AaHHOW obnactn. YkasaHHble
XapakTepucTukn, MoaudmKaumm u YCOBEPLUEHCTBOBAHWUS, CrefoBaTenbHO, cnegyet
cyMTaTh YacTblo HacTosero n3obpeTteHns. Ha npakTuke ucnonb3yemblie Matepuarnsl, a
Takke pasmepbl M PopMbl MOryT ObiTb BbiOpaHbl B COOTBETCTBMM C TpeboBaHUsSIMU

COBPEMEHHOTO YPOBHSI TEXHUKM.
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®OPMYIIA N3OBPETEHUA

1. YcraHoBka (1) Ans nNpou3BOACTBa 3HEPruM, OCHOBAHHAs Ha OpraHU4YeCcKoM
uukne PeHkmHa (OLP), oTnmyarowasca tem, 4to oHa cogepxut nepsyto cuctemy (10),
ocHoBaHHy Ha OLIP, cogepxxalyyto nepByto pabouylo OpraHUYecKkyrd TEKyYylo cpeay,
LMPKYNUMPYIOLLYIO NocrneaoBaTenbHO Mexay nepsbiM ucnaputenem (11), Haxoaawmmcs B
yCrnoBusix TennoobmeHa ¢ UCTOYHUKOM (2) Tenna, nepson obnacTeto (12) paclumpeHns B
TypbuHe, OYHKLMOHANbHO COEANHEHHON c reHeparopom 4), nepsbIM
ncnapurtenem/koHgeHcatopom (13) v nepsbim Hacocom (14) ans BO3BpaLLEHUSI NEPBOU
paboyen opraHM4YecKon Tekyden cpegbl B nepebin ucnapurtens (11), npudem ykasaHHas
TypbuHa npeacraesnseTr cobon TypOMHY, BBLINOMHEHHYK C BO3MOMXHOCTLIO YMNpPaBrEHUS
BXOAHbIM pPacxofoM, W COAEPXUT CpeacTBa AN YNpaBneHWss BXOAHbIM pPaCXO4OM
ykasaHHoM paboyen opraHM4eckon Tekyden cpepbl, MpyU 3TOM YKasaHHble CpencTBa
BbINOSIHEHbI C BO3MOXHOCTbIO YNPaBfeHNs BXOAHbIM pacxofaoM Takum obpasom, 4ToObl
noaAepXmBaTb NOCTOAHHYKO CKOPOCTb BpaLLEHWs yKazaHHOW TYpOUuHbI.

2. YcraHoBka no n. 1, oTnuyalowaacs Tem, 4YTO cCpeacTsa ANA YnpaBrieHWs
BXOAHbIM pacxogom paboyen opraHn4yeckon TEKyYen Cpeabl CoaepXaT rmapaBnnyeckoe
YCTPOWCTBO, NPUBOAUMOE B AENCTBME paboYven opraHn4eckon TeKyUen cpeaon.

3. YcraHoBka no n. 1 nnu 2, oTrvyanLwascs TeM, YTO COAEPXKUT BTOPYIO CUCTEMY
(20), ocHoBaHHy Ha OLP, copepallyto BTOpPYO pabouyto OpraHUYeckyto TeKy4dyto
cpeay, LMPKYNUPYIOLLIYHO nocrneaoBarenbHoO Mexay nepBbIM
ucnapurtenem/koHgeHcatopom (13), BTopor obnacTtbio (22) pacwmvpeHus B TypOuHe,
PYHKLUNOHANbHO COeAVUHEHHON c reHepaTropom (5), BTOPbIM
ncnapuTtenem/koHgeHcaTopom (23) 1 BTOPbIM HAacocom (24) Ansi BO3BPAaLLEHUST YKa3aHHOW
BTOpOW paboyen opraHNYeCKoOn TEKy4YEen cpeabl B NepBbIA ncnaputens/koHgeHcaTop (13),
npuyem ykasaHHas TypOuHa copepXuT, ANS KaX4oW M3 ykasaHHbix obnacten (12, 22)
paclUMpEeHus, CpeacTBa ANs YNpasfeHWs BXOAHbIM pPacxXofoOM YKasaHHbIX paboumnx
OpraHNYEeCKNX TEKYUYUX Cpea.

4. YcTaHoBKa NO O4HOMY M3 NPEALUECTBYIOLMX MYHKTOB, OTMMYAoLWAsca TeM, YTO
ykasaHHas TypbuHa, BbINOMHEHHAA C BO3MOXHOCTbIO YMNPaBMEHUA BXOAHbIM PaCXOAO0M,
npeacrtaensieT cobon TypOMHY C HECKONBbKMMUK 06NacTIMN paclUMPEHs], C O4HUM Banom,
nmbo € OTAENbHBIMU COOCHBIMU UMW NapanfenbHbIMU Banamu.

5. YcraHoBka no ogHOMY M3 NPeALUECTBYIOWMX MYHKTOB, OTNMYAOLWAACca TEM, YTO

yKa3aHHbIN UCTOYHUK (2) Tenna coaepXnT cpeactaa (6) akkymynmpoBaHus Tenna.
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6. YctaHoBka no n. 5, oTnuyaroLasaca Tem, Yto cpeacrsa (6) akkymynmpoBaHUS
Tenna coaepxat akKyMyrnmpyoLLyo TENO CUCTEMY Ha OCHOBE OrHEYNOPHOW MaccChl Unu
aKKyMYIUPYIOLLYIO TEMMO CUCTEMY Ha CONEBOM pacrnnase C 3aMKHYTbIM KOHTYPOM.

7. YcTaHoBKa No Og4HOMY M3 NPeLUeCTBYIOWMX NYHKTOB, OTNMYAOLWAACca TeM, YTO
NCTOYHUK (2) Tenna coaepxut cpeactsa (7) 4Ns BHEAPEHNS LOCTYNHON 3HEPrUN.

8. YcraHoBka no n. 7, otnunyarowascsa tem, uto cpeacrtsa (7) AN BHeApeHus
AOCTYMHOW  3HEpPrMM  COAEepXaT  COMHEYHYH  3HEPreTUYecKyrd  CUCTEMYy  C
TEPMOAMHAMUNYECKNM LIUKIOM.

9. YcTaHoBKa No O4HOMY M3 MPEALUECTBYIOWMX NYHKTOB, OTNMYaoLWascsa Tem, 4Yto
COLAEPXKUT YCTPOUCTBO (8) ANS MEXAHUYECKOro COSAVHEHUS MEXIY YKaszaHHOW TypOuHOn
W yKasaHHbIM reHepatopom (4, 5).

10. YcraHoBka no n. 9, oTnuyalwaaca Tem, 4YTo ycTtpouctso (8) Ans
MEXAHNYECKOTO COEANHEHNS MEXAY YKAa3aHHOW TYPOMHOW U yKasaHHbIM reHepaTopom (4,
5) copepxunt peayktop (81), perynupyowmn maxosuk (82) n Topmos (83), yCTaHOBMNEHHbIE
mMexay sanom (84) ykaszaHHou TypbuHbl 1 Banom (85) ykasaHHoro reHepaTtopa (4, 5).

11. YcraHoBka no ogHomy u3 n.n. 1-8, oTnuyalowadaca Tem, 4YTO yKasaHHas
TypbuHa HEMOCPEACTBEHHO COEAUHEHA C YKa3aHHbIM reHepatopom (4,5), a yctaHoska (1)
COLAEPXKUT 3NEKTPOHHbIE cpeactBa (9) ans npeobpasoBaHMsa BbIXOAHOMO HanpsiKEHUS

yKkasaHHoro reHeparopa (4, 5).
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