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(57) Pedpepar:

Mpuctpin aons 6e3koOHTaAKTHOrO BUMIPIOBAHHA pecypcy i3onsuii poTopa rigporeHepatopa MICTUTb
00'eKTMB, 3a SKMM N A3epkan 3akpinfeHi Ha OMTWMYHIN NiHIAWi TakMM 4YMHOM, WO iX MJIOWMHK
YTBOPIOIOTb KyT 45° 3 rONOBHOK ONTMYHOIO BICCHO | HA OOHIA ONTUYHIN OCi 3 A3epkanaMyn BCTAHOBIIEHI
N NiH3, OinbHUK YactoTn, GydepHUn pericTp, BiOEOKOHTPONbHMIA BOK, ABa KepoBaHi MmigcunoBadi,
reHepaTtop Hanpyru, WO 3MIHIETLCA CTymiHYacTo, OMoK nam'aTi, Nepwun NiYUbHWK, aHanoro-
UMdpoBUN nepeTBOPIOBaY, KOMYTaTop, N OKPeMux iHgpayepBOHMX [aTHMKIB iHppayepBOHOro
npurimaya, 6roK 3agaHHSA NOMNOXEHHs, ABa PEricTpu, Tpy LUMEPOBi KOMNapaTopu, AaTYMK NOMOXEHHS,
nN'aTb Tpurepis, N'ATb enemMeHTiB |, ABa reHepaTopu iMMynbCiB, PO3MNoAiNtoBay TakTiB, LMdPOBUIN
cymartop, O6nok 3agaHHs LWBMAOKOCTI, iHAMKaTop. Y NPUCTPI BBEAEHO ABA NiYUIBbHUKK, OBa PEricTpu,
OBa uUMpoBi KoOMNapaTopu, UNPPOBUA IHOMKATOP, LWOCTUM enemMeHT |, umdpo-aHanorosui
nepeTBOptOBaY, NeEPeTBOPIOBAY Hamnpyra-4actoTa, 650K yCTaHOBKM Hyns Ta 6nok 3agaHHA pecypcy.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHS pecypcy i3onsauii 3a Temnepartypoto o6'exTiB, L0 obepTaloTbCs, 30Kpema poTopa
rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3kOHTaKTHOrO BUMIPHOBAHHSI TeMrnepaTypu poTopa rigporeHeparopa
[naTteHT YkpaiHun Ne 66867, MINK GO1K 13/08, 6ion. Ne 2, 2012], wo MicTuTb 00'eKTMB, 3a SIKMM N
A3epkarn 3akpinfeHi Ha OMTWMYHIN MiHIALI TakMM YMHOM, WO iX NIIOWMHA YTBOPHOWTL KyT 45° 3
royIOBHOIO OMTMYHOLO BICCIO | HA OAHIM ONTUYHIN OCi 3 A3epKanamn BCTaHOBMEHI N fiH3, BUXig AifbHUKa
YacToTM nigknodeHnn 0o BxoaiB OydepHoro perictpa, nidvnbHMKa Ta OO MEPLIOro  BXoay
BiJEOKOHTPONbHOro 6noka, Aopyrunm Ta TPETii BXOAM SIKOro 3'€AHaHi 3 BUXogaMu nepLuoro Ta Apyroro
KepoBaHUX MNiacuNioBadviB, nepLli BXoAW SAKMX MiOKNIOYEHi 0 BMXody reHepatopa Hanpyru, Lo
3MiHIOETBCA CTYNiHYacTo, a Apyri Bxoau 3'€4HaHi BiANOBIAHO 3 MepLmMm Ta ApyrMMm Buxodamu Gnoka
nam'sTi, BXigHa uUudpoBa LWKMHA SKOro MigknyYeHa OO0 BUXIOHOT UMAPOBOI LWIMHW NiYUIbHUKA,
YeTBEPTUA BXid4 BIOEOKOHTpONbHOro ©Onoka pasoM 3 nepwmMm BXOAOM  aHanoro-umMdpoBoro
nepetsoptoBada (AL|[) 3'egHaHi 3 BUXo4oOM KOMyTaTopa, BXigHa UngpoBa LWrHa SKOro niaknoyeHa o
BUXiAHOI UMdpoBOI WKHKM BydepHOoro perictpa, BxigHa UM@pPOBa LUMHA SKOro 3'egHaHa 3 BUXodamu
NiHiMkn n okpeMux iHdpadepBoHux (1Y) gatumki, BMxigHa umdposa wuHa AUI nigkniodyeHa vepes
iHTepdencHuin 6rnok B kona EOM, BuxigHa uudgpoBa LWKHa 6noka 3agaHHs NONOXEHHs1 3'eAHaHa 3
nepLUoto BXiOHOW LMEPOBOIO LIMHOK MEpLIOro uudgpoBoro komnaparopa, gpyra BxigHa uudposa
LUMHA SIKOro pas3oM 3 BXiAHUMM LMEPOBMMW LUMHAMW MEPLUOro Ta APYroro pericTpis nNigkmnoveHi 4o
BUXiOHOT LMPPOBOI LWMHM JaTymKka NOMOXKEHHS, BUXig nepLloro ungpoBoro kKomnapaTtopa 3'eaHaHunin 3
nepLMM BXOAOM MepLIoro enemMeHTa |, Apyrmin Bxig SKoro nigkmoyYeHMn 40 NepLioro Buxogy Apyroro
Tpurepa, a Buxig 3'€4HaHUM Nepnm BXOAOM MEPLLOro Tpurepa, Apyrun BXig SKOro pasom 3i BXOOOM
iHOMKaTopa MigKMYeHi OO0 Apyroro BMxody JAPYroro Tpurepa, nNepwmi BXig Akoro 3'egHaHun 3
BMXOAOM JOpYyroro umdpoBOro Komnaparopa, Apyra BXigHa uUMdpoBa LUMHA AKOro nigkntoyeHa [o
BMXiOHOI LM(pPOBOI WKHK Bnoka 3agaHHs LWBMAKOCTI, a nepla BxigHa umdpoBa wwuHa 3'egHaHa 3
BUXiOHOKO LMGPOBOIO LIMHOK LMEPOBOro cymaropa, nepwa i gpyra BXigHi LMPOBI WMHM SKOro
NigKNoYeHi BiANOBIOHO A0 BUXIAHWX UMPOBMX LIWH NEPLIOro Ta APYroro perictpiB, BXoOM SIKUX
3'egHaHi BiQMOBIAHO 3 nepwuMm Ta APYrMM BUXO4aMW PO3MNOAiNtoBada TakTiB, TPeTi BMXi4 SKOro
NiAKNIOYEHN 0O APYroro BXo4y ApYyroro Tpurepa, BUXig Apyroro reHepartopa iMnynbciB 3'egHaHunin 3
BXOOOM pO3nofjintoBada TakTiB, BUXi4 MepLloro Tpurepa MigknoyYeHnn o nepLuioro Bxody ApYyroro
enemeHTa |, gpyrun BXxig Akoro 3'egHaHWin 3 BMXOOOM MEPLIOro reHepartopa iMnynbciB, a BuUXig
NigKITOYEeHNA OO0 BXOAIB [AiflbHMKA 4acToT, reHepartopa Hanpyru, Lo 3MIHIOETbCA CTyMiH4YacTo,
KomyTaTopa Ta oo gpyroro sxoay ALM.

[(0ONoBHUM HeOoniKoM AaHOro MPUCTPOD € Te, WO BiH He A03BONAE BMMIpOBaTU 3a Tennosum
NopTPETOM BUTPAYaHHS pecypcy i3onsuii 06MOTOK poTopa rigporeHepartopa B npoueci noro pobotu,
WO 3BYXYE (YHKUiOHANbHIi MOXMIMBOCTI NMPUCTPOI0 B 3adadi CnocTepexeHHst 3a ob'ektamu, WO
obepTalTbCs, 30KpeMa NOTYKHUMWN €NEKTPUYHUMN MaLLMHAMMU.

Haibnmxymm aHanorom KOpWUCHOI Mogeni € npuctpii gnss Ge3KOHTaKTHOro BUMIPHOBAHHS
TemnepaTypu poTopa rigporeHepaTopa (nateHT YkpaiHm Ne 80568, MIMK GO1K 13/08, 6ion. Ne 11,
2013), wo MicTuTb 06'EKTMB, 32 AKUM N A3epKarn 3akpinneHi Ha ONTUYHIN NiHIALI TakMM YMHOM, LLO X
NMOLWNHN YTBOPIKOKTb KYyT 45° 3 rofloBHOK ONTUYHOIO BICCIO | HA OAHIA ONTWYHIA OCi 3 A3epkanamu
BCT@HOBMEHI N MNiH3, AiNbHMK YactoTu, OydepHuid pericTp, BiJEOKOHTPONbHMI GIOK, ABa KepoBaHi
nigcunioBadi, reHepatop Hanpyrm, WO 3MIHIETbCS CTynmiHYacTo, Onok nam'ati, niunnbHUK (B
noganblioMy - Mepwun niYnnbHKUK), iHTepdencHun 6nok, AL, komytatop, n OKpemux
iHpayepBOHMX JaT4ymKiB iHPpPa4YepBOHOro nNpurMMaya, 610K 3agaHHS NMOMOXEHHS, ABa pericTpu, Tpu
LMdpoBi KOMMapaTopu, AaTyYMK MNOSIOXKEHHA, M'ATb Tpurepis, M'ATb enemeHTiB |, ABa reHepaTtopu
iMNynbCiB, PO3NoAintoBay TakTiB, LMpoBun cymaTop, 6roK 3a4aHHSA LWBMAKOCTI, iHAMKaTOp, NpU4oMy
BMXig AiNbHMKA 4acToTM MigKMwYeHMn J0 Bxody OydepHOro perictpa Ta OO Neploro BXxoay
BiJEOKOHTPONbLHOrO 6roKa, ApYruin Ta TPETiN BXOAM AKOro 3'€HaHi 3 BUXo4amu nepLioro Ta Apyroro
KepoBaHUX NiAcunioBadvis, nepLui BXoAM HAKMX MiOKNOYEHi 0 BMUXOdy reHepatopa Hanpyru, Lo
3MIHIOETLCS CTYMiHYacTO, a ApYyri BXoau 3'e4HaHi BiANOBIAHO 3 Nepwum Ta ApyruM Buxodamm 6roka
nam'sTi, BXigHa umMdpoBa LWMHa SKOro nigkroyeHa 4o BUXigHoT ULMpoBOi WMHM NEPLUOro NiYnbHUKA,
YeTBEepPTUN BXiO BIAEOKOHTPONbHOro Gnoka pasom 3 nepwum Bxogom AL 3'egHaHi 3 BMXodom
KOoMyTaTopa, BXigHa LMpoBa LWKMHA AKOro MigkndeHa OO0 BMXIOHOI uudpoBoi WwWuHM BydepHoro
perictpa, BXigHa uudpoBa LWKWHA SAKOro 3'edHaHa 3 BMXOd4amu MiHIMKM n okpemux Y pgaTymkis
iHdpayepBOHOro npuiMadya, BuxigHa umdposa wuHa AL nigkntodyeHa yepes iHTepdencHuin 6ok B
kona EOM, BuxigHa uudpoBa wWmHaA OGroka 3af4aHHSA MONOXEHHSA 3'e4HaHa 3 MEepLUO BXIiQHOH
LMdPOBOIO LUMHOK NepLUIOro LUgpoBOro KoMmnaparopa, gpyra BxigHa undposa LmMHa SKOro pasom 3
BXiOHUMWU UUPOBMMM LUIMHAMK MEPLLOro Ta APYroro pericTpiB NigKMioYeHi 40 BMXigHOT UMdpOBOT
LWMHM JaTymKa NONOXEeHHs, BUXIA neploro unudpoBoro komnapartopa 3'€gHaHui 3 nepmM BXOO0M
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nepLuoro enemeHTa |, Apyrni BXig SIKOro NigKNiOYeHMn 00 NepLUoro BUXoAy Apyroro Tpurepa, a Buxia
3'eQHaHMIA 3 NepwuM BXOAOM MepLIoro Tpurepa, Apyrui BXig sSIKOro pasoM 3i BXOAOM iHAMKaTopa
NigKNoYeHi 40 ApYyroro BUXo4y ApYroro Tpurepa, neplumin Bxig skoro 3'e4HaHWin 3 BUXOOOM OpPYroro
umdpoBoro Komnaparopa, gpyra BxigHa umcpoBa LWMHA AKOro nigknovyeHa A0 BUXIAHOT LMdpoBOT
WMHM Oroka 3agaHHA WBWAOKOCTI, @ neplua BXigHa undpoBa wWWHa 3'egHaHa 3 BUXIOHOKW LM pOBOIO
LUNHOK LMdpoBOro cymaTopa, nepLua i gpyra BXigHi UumMdpoBi WMHM SKOro MigKIYeHi BignosigHo 4o
BUXIOHUX LIMPPOBMX LUKMH NEPLIOro Ta APYroro pericTpiB, BXOAW SKMX 3'€dHaHi BigNoOBigHO 3 nepLimm
Ta OpyruM BMXOod4amun po3nofintoBada TakTiB, TPETIM BUXiA SKOro MigKMYeHUMrW 0O OpYyroro BXxoay
apyroro Tpurepa, Buxig gpyroro enemeHta | 3'egHaHun 3 gpyrum Bxogom AL, Buxig neporo
Tpurepa nigknioYeHWn OO Neploro Bxody APYroro enemeHta |, gpyrum Bxig skoro 3'€gHaHui 3
BMXOOOM MepLlIoro reHepatopa iMnynbCiB, a BUXi4 NiOKNIOYEHMN OO0 BXOAIB AiflbHWKA 4acToTw,
reHepartopa Hanpyru, L0 3MiHIOETbCA CTYNiHYaCTO, Ta KOMyTaTopa, BUXiAHI LUEPOBI LLUMHN NepLloro
Ta Apyroro perictpiB 3'egHaHi BigNOBIAHO 3 nepLluod i Apyrow BXiOHUMM LMEPOBMMU  LLUIMHAMMU
TPEeTbOro UMgpPOBOro komnapartopa, NepLunin i Apyrui BMUXOOM SIKOFO MIAKIKOYEHi BiANOBIAHO [0
nepwmnx BXOAiB 4YeTBEPTOro i N'aToro Tpurepis, Apyri BXoauW SKMX 3'egHaHi 3 TpeTiM BUXOL4OM
posnogintoBada TakTiB, a BUXOAM NiAKMNOYEHi BigNOBIQHO OO MepLUMX BXOAIB 4eTBepToro i n'atoro
enemeHTiB |, apyri Bxoam sKkux 3'egHaHi BignoBiAHO 3 BMXOOOM AiflbHMKA 4acTOTWM, a BMXO4M
NigKNtoYeHi BigNOBIAHO A0 NepLIoro i Apyroro BXOAIB NEepLlloro nivunbHUKa, BUXi4 MepLloro
LuMdpoBOro Komnaparopa 3'€eAHaHUMiA 3 MeplwmMm BXOOOM TPeTboro Tpurepa, ApYruin BXid SIKOro
NigKNIOYEHNN 00 YETBEPTOro BUXOAY PO3NnofintoBada TakTiB, a BUXig 3'€QHaHUN 3 NepLUMM BXOLOM
TpeTboro enemeHTa |, opyrun BXig SKOro NigknNioYeHWn 4O BUXOAY APYroro reHeparopa iMnynscis, a
BUXiA 3'€QHAHMI 3 BXOLOM pPO3MnogintoBada TakTiB.

["onoBHMM HegomnikoM 4aHOro NPUCTPOIO € Te, WO BiH HEe A03BOMSE BMMIpOBaTK Ta OLUiHIOBaTK 3a
TEeNnoBUM MOPTPETOM BUTPAYaHHS pPecypcy i3onsuii 0OMOTOK poTopa rigporeHepatopa B MPOLECi
noro poboTu, WO 3BYXYE YHKUiOHANbHIi MOXMMBOCTI NPUCTPOIO B 3agadvi CNocTepexeHHs 3a
ob6'ektamy, WO 0OepTalTbCs, 30KpEMa MOTYKHUMWU E€NEKTPUYHMMK MallMHaMu, Ta He [03BOSSE
ouiHOBaTK cTaH poboTo3aaTHOCTI 00'ekTa AOCNIAKEHHS.

B ocHoBy KopuCHOI Mopgeni nocTaBrneHa 3agjaya CTBOPUTM MPUCTPin Ans OGe3KOHTaKTHOro
BUMIpIOBaHHSI pecypcy i3onsuii poTopa rigporeHepartopa, B IkOMy 3a paxyHOK BBeEHHsI HOBUX BIiokiB
Ta 3B'A3KIB MK HMMWU 3'ABNAETLCSA MOXIIMBICTb Ha MpaulolodoMy rigporeHepartopi BUMiptoBaTU Ta
OLiHIOBaTK 3a TEMNOBUM NOPTPETOM BUTPaAYaHHS pecypcy idonsuii oOMOTOK poTopa rigporeHepartopa,
LLIO PO3LLMPIOE (PYHKLIOHANbHI MOXMMBOCTI MPUCTPOIO Ta LO3BONSAE OLiHIOBATU CTaH pob0TO34aTHOCTI
06'ekTa gocnigXeHHs.

lMoctaBneHa 3agaya BUPIWYETLCA TUM, WO B NPUCTPIN Ans BGE3KOHTaKTHOro BUMIPIOBaHHS
pecypcy i3onsuii poTopa rigporeHepartopa, Wo MiCTUTb 06'eKTUB, 3a kUM N A3epkan 3akpinneHi Ha
ONTUYHIN MNiHIALI TAKUM YUHOM, LLO iX MAOLMHM YTBOPIOKTL KyT 45° 3 roNOBHOK OMTUYHO BICCHO i Ha
OfHIN ONTWMYHIA OCi 3 [3epkanamu BCTAHOBMEHI N IiH3, AiNbHUK 4acTtoTu, OydepHun pericTp,
BiJEOKOHTpPONbHUI ONOK, [ABa KepoBaHi MNiACWMIOBaYi, reHepaTtop Hampyru, LWo 3MiHETbCS
cTyniHdyacto, OMnok nam'ati, nepwui NiYMNbHKK, aHanoro-uMdpoBMI NepeTBOpOBaY, KOMyTatop, n
OKpPeMUX iHpa4epBOHNX OaTYMKIB iHpavyepBOHOro npuimava, OGMOK 3adaHHS MONOXEHHS, ABa
pericTpu, Tpy UUGPOBI KOMNapaTopu, AaTYMK MONOXEHHS, N'ATb TpuUrepis, N'aTb enemeHTiB |, oBa
reHepaTtopu iMMynbCiB, PO3NOAiNtoBay TakTiB, UMEPPOBMI cymaTtop, ONoK 3agaHHA  LIBUOKOCTI,
iHOMKaTOp, NPUYOMY BMXiO AOiNbHMKA 4YacTOTW NigKMYeHUn 0o Bxopy OydepHoro perictpa Ta 4o
nepLloro BXOAY BiAEOKOHTponbHOro 6noka, ApyrMi Ta TpeTin BXOAM SKOro 3'€dHaHi 3 Buxogamu
nepLUoro Ta Apyroro KepoBaHWX MigcuriloBadis, nepLli BXoAM AKMX NiAKITOYEHi 40 BUXOQY reHepaTopa
Hanpyru, WO 3MIHIETLCA CTyMiHYacToO, a Apyri BXoAu 3'edHaHi BignoBigHO 3 nepwum Ta Apyrum
BMxogamm Onoka nam'aTi, BXigHa uudpoBa LWMHA SKOTO MigKNOYeHa A0 BUXIOHOI LUEPOBOI LUMHU
nepLioro nivnrnbHWKa, YeTBEPTUN BXif, BiAEOKOHTPONBHOrO 6110Kka pasom 3 nepLirMm BXOAOM aHanoro-
umdpoBoro nepeTsoptoBava 3'€HaHi 3 BUXOAOM KOMyTaTopa, BXiAHa UudpoBa LWMHA SKOrO
nigkrnoyeHa OO0 BUXiAHOT LMpoBOi WwunHKM OydepHoro perictpa, BxigHa uUMdpoBa LWMHA SKOroO
3'egHaHa 3 BMXOo4aMW MiHIMKA N OKpeMuX iHpavyepBOHMX AaTyMKiB iHppavyepBOHOro npunmMaya,
BMXiOHa umndpoBa WnHa 6rioka 3afaHHsi MONTOXKEHHS 3'€4HaHa 3 NEPLUOK BXiAHOW LUEMPOBOK LLUMHOK
nepLuoro LUMpoOBOro kKomnapatopa, gpyra BXigHa UuudpoBa LIKMHA $KOro pasoM 3 BXiAHUMU
LUMdPOBMMU LLIMHAMUW NEPLLIOro Ta APYroro pericTpiB NigkmnoYeHi A0 BUXIOHOT UMPOBOT LWNHK AaTyuka
NMONOXEeHHs, BUXiA4 nepworo uMdpoBOro KomnapaTtopa 3'€dHaHU 3 nNeplimMm BXOOOM MepLUoro
enemeHTa |, Apyruim BXig SKOro NigkNYEeHNn O NepLloro BMXo4y Apyroro Tpurepa, a Buxia 3'€eaHaHnn
3 nepwum BXOOOM MepLloro Tpurepa, ApYyrun BXig SKOro NigKMoYeHnn 40 APYroro BMXOAY ApYroro
Tpurepa, nepLwnn BXif AKOro 3'eQHaHUn 3 BUXOAOM APYroro LmMdpoBoro komnapaTopa, gpyra BxigHa
uMdpoBa LUMHA SIKOTO MiAKMYeHa OO BMXIOHOT LMpOoBOI WnHM Grioka 3afgaHHsA WBMAKOCTI, a neplia
BXigHa uudpoBa LWKMHa 3'egHaHa 3 BUXIOHOK LMAPOBOKD LUMHOK UUGPOBOro cymaTtopa, neplia i
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apyra BXigHi UMpPOoBI LLIMHK SKOro MiAKMOYeHi BiANOBIAHO A0 BUXIAHMX LMGPOBUX LUWH NepLUoro Ta
OpYroro pericTpis, BXoau SKMX 3'€4HaHi BiANOBIAHO 3 MeplnMm Ta APYrMM BMXOZ4amu po3noAinioBaya
TaKTiB, TPETIil BMXIi4 SAKOro NigKNoYeHnn 4O ApYroro BXo4y APYroro Tpurepa, Buxig Apyroro efieMeHTta
| 3'egHaHuin 3 OpyrMM BXOOOM aHanoro-umdpoBOro nepeTBoploBava, BUXi4 MepLlloro Tpurepa
NigKNIOYEeHNN 0O NepLloro Bxogy ApYyroro enemeHTta |, gpyrmi Bxig sSkoro 3'eqHaHuii 3 BMXOOOM
nepLloro reHepartopa iMnynbCiB, a BUXig NiAKNHOYEHUA OO BXOAIB AiNbHMKA 4acToOTW, reHepartopa
Hanpyru, Wo 3MIHIETLCA CTYMIHYacTO, Ta KomyTaTtopa, BUXigHi LMEpPOoBi LWWMHX NepLLoro Ta Apyroro
pericTpiB 3'egHaHi BIiANOBIOHO 3 MEpLUOK | APYrow BXiAHUMW LUGPPOBUMMK LLUMHAMW TPETLOro
LuMdpoBOro kKoMnapaTopa, NepLUMn i ApYruin BUXOAM AKOro MNigKHoYeHi BiANOBIAHO OO NEPLUNX BXOAIB
YeTBEPTOro i N'ATOro TpUrepis, APYri BXoAN SAKUX 3'€AQHaHi 3 TpeTiM BUXOOOM pO3MnofintoBaya TakTiB, a
BMXOAM NiKIHOYEHi BiNOBIAHO A0 NepLUnX BXOAIB YeTBEPTOro i N'aToro enemMmeHTiB |, Apyri BXoau SKkux
3'eQHaHi BigNoOBIAHO 3 BMXOOOM AiflbHMKA 4acToOTW, a BUXOAM MiOKIOYEHI BiAMNOBIQHO OO MEpPLUOro i
OpYroro BxoAiB nepLuoro nivvnbHUKa, BUXiA4 nepLuoro umdpoBoro kKomnaparopa 3'egHaHnin 3 nepLunm
BXOOOM TPeTbOro Tpurepa, Apyruin BXia SIKOro MigKNioYeHUn A0 4YeTBEpTOro BMXOAY po3nogintoBadva
TaKTiB, a BMXi4 3'€4HaHWA 3 NepLunM BXOAOM TPETbOro enemeHTa |, Apyrun Bxig SKOro nigknoveHumn
00 BUXOAY APYroro reHeparopa iMnynbCeiB, a BUXig 3'€gHaHM 3 BXOAOM po3nogintoBava TakTis, 3rigHo
3 KOpUCHOKW MoOAenntoo, BBeAEHO ABa NiYUNbHUKW, OBa perictpu, ABa UMEpPOBi KOMNapaTopw,
umMdppoBun iHOMKATOP, LWOCTUN enemeHT |, umdpo-aHanorosBmi nepeTBoploBaY, nepeTBoproBaY
Hanpyra-4actoTa, 610K yCcTaHOBKM HYrns Ta 610K 3agaHHs pecypcy, Mpu4oMy BuxigHa LmdpoBa LWrHa
aHanoro-umcpoBoro nepeTsoptoBava 3'egHaHa 3i BXigHOH LMGPOBO LUMHOK YETBEPTOro pericTpa,
BMXigHa UMcppoBa LIMHA AKOro NiAKMYeHa OO BXiAHOI LMAPOBOI LIMHM TPETbOro perictpa Ta Ao
nepLoi BXiAHOT LMPOBOI LMHWM YeTBEPTOro LMdpOoBOro kKomnapaTopa, Apyra BxigHa LmMdpoBa WuHa
AKoro 3'egHaHa 3 BMXIOHOK LIMPOBOIO LUMHOK aHanoro-uMdpoBOro nepeTsoptoBaya, Apyrun BXig
LIOCTOro enemeHTa | pasom 3i BXo4OM APYroro nivyvnbHMKa NigknioYeHi 4O BUXOAy OPYroro enemMeHTa
|, BUXigHa umdpoBa LWKMHA TPETbOro perictpa 3'egHaHa 3i BXiOHOK UU(POBOIO LUMHOK LMEPOBOro
iHOnKaTopa Ta 3i BXigHOK UMPOBOD LWMHOK LMdpPO-aHarnoroBoro rnepeTsoptoBava, BUXig SKOro
NigKIoYeHnn 0O BXoay nNepeTBoploBaya Harnpyra-4acrtota, BUXif SKoro 3'‘egHaHui 3 nepLmnm BXo40Mm
TPETbLOro NiYMnbHUKA, OAPYrMiA BXid SIKOro NiAKMYEHUn 4o BUxody Oroka yCTaHOBKM HYMS, a BuXigHa
uMdpoBa WnHa 3'egHaHa 3 APYrok BXigHOK LMEPOBOID LLMHOK N'ATOro uMdpoBOro Komnaparopa,
nepwa BXigHa uudpoBa LIMHA SKOro NigkMYeHa 00 BUXIAHOI LMAPOBOI LWMHM OGrioka 3agaHHs
pecypcy, a BuXxig 3'€QHaHWn 3i BXOL4OM iHAMKATOpa, BUXig 4YeTBepToro LMcpoBOro kKomnapatopa
NigKMioYeHn 4o NepLloro BXOA4Y WOCTOro enemeHTa |, Buxig skoro 3'egHaHvin 3i BXOOOM YeTBEpTOro
perictpa, BUXi4 OPYroro nivnnbHUKa NiAKMIOYeHUA OO0 BXody TPeTboro perictpa, BuxigHa uudposa
LUMHa aHanoro-undpoBoro nepeTsoptoBaya 3'egHaHa 3 koriamu EOM.

MpucTpin ans ©Ge3KOHTaKTHOro BMMIPIOBaHHA pecypcy i3onsuii potopa rigporeHepartopa
NMOSAACHIOETLCA KPECMEHHAM, HAa AKOMY 300paxkeHa Noro CTPYKTypHa cxema.

Ha cxemi: 1 - o6'ekT gocnigxeHHs - poTop rigporeHepartopa; 2 - 06'ektuB; 3-n A3epkan; 4-n niHs; 5
- ONTWUYHA NiHiNKa; 6 - niHinka n |9 gaTymkiB; 7 - GNOK 3agaHHS MOMOXEHHS; 8 - Nepwuin UMdpoBUiA
komnapatop; 9 - nepwwuin enemeHT |; 10 - nepwwmin reHepatop iMnynbCis; 11 - nepwwui Tpurep; 12 -
apyrmn enemeHT |; 13 - ginbHUK yYacTtotu; 14 - 6ydepHuin perictp; 15 - gaTtynk NONOXeHHs; 16 -
nepwun perictp; 17 - TpeTin Tpurep; 18 - gpyrun reHepartop iMnynecis; 19 - TpeTii enemeHT |; 20 -
po3nointoBay TakTiB; 21 - opyrun perictp; 22 - uMdpoBuin cymatop; 23 - 6noK 3agaHHs WBWUAKOCTI;
24, 25 - TpeTin Ta Apyrnn ungpoBi KOMNapaTopu BiANOBIAHO; 26, 27, 28 - yeTBepTUA, N'ATUN | OPYrn
Tpurepu BignosigHo; 29, 30 - yeTBepTuh i n'atui enemenTun | BignoeigHo; 31 - komyTtatop; 32 -
BiJEOKOHTpONbHUIA 6nok; 33 - 6nok nam'sti; 34 - nepwwuin NiymnbHuK; 35, 36 - nepwun Ta apyrun
KepoBaHi nigcuntoBadi BignosigHo; 37 - reHepaTop Hanpyru, WO 3MIHKETLCA CTyniHYacTo, 38 - apyrun
niymneHuk; 39 - TpeTin perictp; 40 - uudposui iHamkaTop; 41 - aHanoro-undpoBMin NepeTBoploBaY;
42 - wocTtur enemeHrT |; 43 - yeTBepTuin perictp; 44 - yeTBepTUi LMdPOBUIA KoMnapaTtop; 45 - umudpo-
aHanoroBuin nepeTeoptoBad; 46 - nepeTBOpOBaY Hanpyra-4actoTa; 47 - 6GroK yCTaHOBKM Hyns; 48 -
©nok 3apgaHHA pecypcy; 49 - TpeTin niyunbHuk; 50 - n'aTun undposuin komnapartop; 51 - iHgukaTop,
npuvyomy 3a 06'ekTMBOM 2 n A3epkan 3 3akpinneHi Ha ONTWMYHIA MiHIAWI 5 TakMM 4YMHOM, WO iX
NMOWNHN YTBOPIOKTb KYyT 45° 3 rofoOBHOK ONTUYHOK BICCIO | HA OAHINM ONTUYHIN OCi 3 A3epkanamu
BCTaHOBIEHI N NiH3 4, BUXia OinbHMKa Yactotn 13 nigknioveHnin go Bxoady 6ydepHoro perictpa 14 Ta
[0 MepLIoro BXoAy BiAeOKOHTponbHOro 6rnoka 32, Apyriin Ta TpeTili BXOAM SKOro 3'edHaHi 3 Buxogamu
nepworo 35 Ta gpyroro 36 KepoBaHMX MigcurioBayiB, nepLli BXOAM AKUX MIOKNIOYEHi A0 BUXoAy
reHeparopa Harnpyru, LWo 3MiHIOETLCA CTyniHYacTo, 37, a Apyri BxoAu 3'efHaHi BignoBigHO 3 nepLumm
Ta Apyrmm Buxogamu Onoka nam'ati 33, BXigHa umMdpoBa LUMHA SKOro NiAKMYeHa [0 BUXIOHOI
UMpoBOI WIMHM NepLloro nivvnbHuKa 34, 4eTBEepTMI BXiA BiAEOKOHTPOsfbHOro 6rnoka 32 pasom 3
nepwum Bxogom AL 41 3'egHaHi 3 Buxogom komyTaTtopa 31, BXxigHa uudpoBa LWKWHA SKOro
nigkrnoyeHa o BuxigHoi uudpoBoi wuHM BydepHoro perictpa 14, BxigHa uudpoBa LWKWHA AKOroO
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3'egHaHa 3 BUxXogamu MiHinkn n okpemux 1Y gatumkie 6.1-6.n iHpavepBoHOro nNpurimaya 6, BuxigHa
umMdpoBa wWKrHa 6noka 3agaHHA MNONMOXEHHs 7 3'egHaHa 3 MepLUo BXiAHOK LMGPOBOD LUMHOK
nepLworo uugposoro kKomnapaTtopa 8, gpyra BxigHa uudpoBa LUMHA SAKOro pasom 3 BXiAHUMU
umdpposmMn WnHamm nepioro 16 Ta gpyroro 21 perictpiB NigknoyeHi 4O BMXIAHOT LMAPOBOT LUNHK
AaTtymka nonoxeHHsa 15, Buxig nepwioro umcpoBoro komnapatopa 8 3'egHaHMin 3 NepLrM BXOOO0M
nepworo enemeHta | 9, gpyrum Bxig AKOro NigkrOYeHMn 40 NepLlIoro BUXo4y Apyroro Tpurepa 28, a
BUXig 3'eQHaHuWi 3 NepLumMm BXOA40M nepLuoro Tpurepa 11, apyrui Bxig 9KOro nigknoyeHni oo apyroro
BUXOAY ApYyroro Tpurepa 28, nepwuin BXig SKOro 3'€QHaHWin 3 BUXOAOM LPYroro LudpoBOro
Komnapartopa 25, gpyra BxigHa LMdpoBa LUnMHA SKOro nigknioveHa Ao BUXigHoi LmdpoBol WnHKU 6rnoka
3afaHHA WBMAKOCTI 23, a neplla BxigHa uudgpoBa LWKMHA 3'€gHaHa 3 BUXIOHOK LM(POBOO LUNMHOW
umdpoBoro cymartopa 22, nepwa i gpyra BXigHi LM@POBI LUMHW SIKOrO MigKNIOYeHi BignoBigHO A0
BUXIOHVX UMAPOBUX LWKH nepworo 16 Ta gpyroro 21 pericTpiB, BXoAn SKkuX 3'€édHaHi BianosigHO 3
nepLnM Ta Apyrum Buxogamu posnogintosada TakTis 20, TpeTi BUXig AKoro niaknoyeHui oo opyroro
BXoAy Apyroro Tpurepa 28, Buxig gpyroro enemenTa | 12 3'egHanun 3 gpyrum Bxogom AL 41, Buxia
nepworo Tpurepa 11 nigkno4yeHMin 4o NepLuoro Bxody Apyroro enemeHta | 12, gpyrmi Bxig sikoro
3'eQHaHWi 3 BMXOOOM MepLuoro reHeparopa imnynecie 10, a BuXig Nigkno4yeHnin 4o BXOAIB AiNbHMKa
yactoTn 13, reHepaTopa Hanpyru, WO 3MIHIOETLCA CTyniH4YacTo, 37 Ta komyTtaTtopa 31, BUXigHi
umMdposi WKHKU nepworo 16 Ta gpyroro 21 pericTpiB 3'eAHaHi BIigAMOBIAHO 3 MEPLUOKD | APYrowo
BXiOHUMN UMPPOBMMK LLUMHAMKU TPETbOro LMAPOBOro KomnapaTtopa 24, nepwun i gpyrmin Buxoam
SIKOro MiOKIOYEHi BiANOBIQHO OO MepLUMX BXOAiB 4eTBepToro 26 i n'atoro 27 Tpurepis, opyri Bxogm
AKX 3'egHaHi 3 TpeTiM BUXOOOM posnoginioBadya TakTiB 20, a BMXOAM MiAKMIOYEHi BigNOBIiOHO A0
nepwux Bxoais 4etBepTtoro 29 i n'atoro 30 enemeHTiB |, Apyri Bxoau Akux 3'€gHaHi BiONOBIAHO 3
BMXOOOM AinbHuka 4actotm 13, a BUXO4M NIAKMKOYEHi BigNOBIOHO OO MEpLUOro i Apyroro BXOAiB
nepworo nivymneHuka 34, BMxig nepwioro undposoro komnaparopa 8 3'egHaHWi 3 MepLIMM BXOAOM
TpeTboro Tpurepa 17, Apyruin BXig SKOro NigkrnioyYeHuin 4o YeTBepToro BUXOAY POo3nogintoBaya TaKTiB
20, a Buxig 3'egHaHUn 3 Nepmm BXOAOM TpeTboro enemeHTa | 19, apyrui BXig sSiKoro nigknioyYeHun
00 BMXo4y Apyroro reHepaTopa imnynbcis 18, a Buxig 3'eaHaHui 3 BXO4OM po3nogintoBada TakTiB 20,
BuxigHa uundposa wmHa AL 41 3'egHaHa 3i BXigHOK LMGPOBOIO LLMHOK YeTBEpTOro perictpa 43,
BUXigHa UMcpoBa LWMHA SIKOro nigknoyeHa Ao BXigHOT LMGPOBOI WWHK TpeTboro perictpa 39 Tta oo
nepLloi BXigHOT LNGPOBOI WMHKM YeTBepToro umdpoBoro komnapartopa 44, gpyra BxigHa umdposa
LNHa SsIKoro 3'egHaHa 3 BuxigHow umdposoto wuHoto AL 41, gpyrun Bxig wocTtoro enemeHta | 42
pasoM 3i BXOAOM Apyroro niyvnbHuka 38 nigkntoyeHi 4o Buxogy Apyroro enemexta | 12, BuxigHa
uuncppoBsa LWMHa TpeTboro perictpa 39 3'egHaHa 3i BXiGHOK LM(POBOIO LLIMHOKW LMEPOBOro iHaMKaTopa
40 Ta 3i BXiAHO LMEPOBOI LINHOKW Ludpo-aHanorosoro nepetsoptoBaya (LIAIM) 45, Buxig sikoro
nigkrnioyeHMn Ao BXody nepeTBoptoBava Hampyra-yactota 46, Buxig SKoro 3'egHaHwi 3 neplumnm
BXOOOM TPETbOro fivnnbHUKa 49, Apyrun BXig SIKOro nigknoyeHun o suxony 6rnoka yCTaHOBKU HyNs
47, a BuxigHa umdposa LIMHA 3'egHaHa 3 APYrol BXiAHOW LMPPOBOro LUMHO N'ATOro LMdpoBoro
komnapatopa 50, nepwa BXigHa uUMpoBa LWKMHA SKOro Migkn4YeHa OO0 BUXIAHOT LMGPOBOT LUNHK
Onoka 3apaHHA pecypcy 48, a Buxig 3'egHaHMM 3i BXxodoM iHAMkaTopa 51, Buxig 4yeTBepToro
umdpoBoro komnaparopa 44 nigknioyYeHin 40 NepLloro BXoAy LWOCToro enemeHTa | 42, Buxia skoro
3'eQHaHWI 3i BXOOOM YeTBepToro perictpa 43, Buxig gpyroro niynneHuka 38 nigknioyeHun 4o BXxoay
TpeTboro perictpa 39, BuxigHa uudpoBa wwuHa AL 41 3'egHaHa 3 konamu EOM, noswuuieto 1
no3HayeHo poTop rigporeHeparopa.

MpucTpin npautoe HacTynHUM YmHOM. [pu nogavi Hanpyru xuenenHs nepwwuii 10 Ta gpyrun 18
reHepaTtopu iMNynbCiB MOYMHaKTbL opMyBaTV BIANOBIAHI MOCAIQOBHOCTI iMnAynbeiB. OgHoOYacHO
BUXiOHMM curHanom 6rnoka YycTaHoBkM Hyna 47 TpeTin nidmnbHuk 49 ckmpgaetbed. [loTik
iHpayepBOHOro BUMPOMIHIOBAHHS, SIKMA CTBOPHOETLCS MOBEPXHE poTopa rigporeHepatopa 1, wo
3HaXoAWTbCHA Ha OesiKil BiACTaHi Big ONTUYHOI CMCTEMMW NMPUCTPOIO, MOTpannse yepes3 06'ekTuB 2,
yepe3 n A3epkan 3, WO pO3TallOBaHi Ha OMNTMYHIN MiHiNUI 5, Ta Yepe3 n niH3 4 Ha niHinky n Y
Aartyukie 6.1-6.n, posTalloBaHUX B3OOBX pagiyca potopa. OyeBuaHO, WO NMpu obepTaHHi poTopa
rigporeHepartopa 1 B KOXXeH MOMEHT 4acy B none 3opy fiHinku n 14 gaTymkis 6.1-6.n noTpannse nuwe
parMeHT MOBEpPXHi B3JOBX pagiyca potopa. OTpumyroum dparMeHTV TEeMnnoBOro 300pakeHHs,
MOXHa nobyayBaTu TennoBu MOPTPET BCIEi NOBEPXHi poTopa rigporeHepatopa 1 B npoueci 1oro
poboTu.

Akwo poTop rigporeHepatopa 1 3HAaxXOAWTbCA B HEPYXOMOMY CTaHi abo Moro LWBMUAKICTb
06epTaHHs MeHLUa Bif HOMIHaNbHOI, TO HA eKpaH Bi4EOKOHTPONbHOro 6roka 32 Tennose 300pakeHHs
noBepxHi poTopa He BuMBoAWUTbCHA. Lle obymoBneHo HacTtynHuMm. [lpn o06epTaHHi poTopa
rigporeHepatopa 1 B MOMEHT NOro 3HaXOXXEHHs1 B YMOBHOMY MOYaTKOBOMY MOSOXEHHI Koau 3 BUXOAY
AaTyuka nonoxeHHst 15 Ta 3 Buxogy 6noka 3agaHHA MOMOXEHHS 7 criBnagatTb, HA BUXOL NepLLOro
umdpoBoro komnapartopa 8 3'ABNSAETbCA CUrHam JOrivYHOI OOWHULI, SIKUM BCTaHOBJIHOETLCSA TPETIN



10

15

20

25

30

35

40

45

50

55

60

UA 154432 U

Tpurep 17 B OOWHWYHUIM CTaH, BHACNiAOK 4YOro BiAKpUBAETbCS TpeTin enemeHT | 19 i imnynbcu 3
BMXOAY ApPYroro reHepartopa iMnyneciB 18 noynHaoTe HAAXOAMTK Ha BXig posnogintoBaya TakTis 20.
Mpu ubOMYy Ha MOro BMXodax MOYeproBo OpMyHTbCA curHanu. CurHanom 3 nepLioro Buxody
poanogintoada TakTiB 20 B nepLunin perictp 16 3anncyeTbCcs Kog 3 BUXOAY AaTymKka NonoxeHHs 15. B
Apyrvi perictp 21 curHanom 3 gpyroro Buxody posnogintoBaya Taktie 20 3anucyeTbes iHLWWIA Kog 3
BMXOAY OaTyuka nonoxeHHs 15. Pi3HMUSA 3a3HavyeHUX KoAiB 3a OAMHULIO 4acy, wo 3abesnevyetbcs
Apyrum reHepaTtopom iMnynbciB 18, saBnsie coboto WBMAKICTL 06epTaHHs poTopa rigporeHepaTopa 1,
O i BM3HAYaETbCA B LUMPPOBOMY cymaTopi 22 Ta NOOAETbCH Ha NepLuMi BXig Apyroro umMdpoBoOro
Komnapartopa 25, B AKOMY 3[iNCHIOETLCA NOPIBHAHHSA Y BUrNAAI KOAIB MOTOYHOI LWBUAKOCTI 0bepTaHHs
poTopa rigporeHepaTtopa 1 3 HOMiHanNbLHOIO, sika 3anucaHa B 6roui 3aaaHHs WBKakocTi 23. Y Bunaaky,
KONMW LWBMAKICTb MeEHLWa Big HOMIHaNbHOI, Ha BWXOoA4i ApYyroro uMdpoBOro komnapartopa 25
3'ABMAETLCS CUrHan NOriYHOro Hyns, SKUA Nig Qi€ curHany 3 TpeTbOoro BUXOAy po3nodinioBada TakTis
20 3anucyeTtbesa B apyrun Tpurep 28. MNpu LboMy TENNoBU NOPTPET poTopa He (hiKCyeTbCs.

OpHoyacHo curHanu 3 BuxoAdiB nepworo 16 Ta gpyroro 21 perictpiB HagxoasTb Ha BXoau
TpeTboro uucpoBoro komnapatopa 24, ge BiobyBaeTbCA BU3HAYEHHA Hanpsmy obepTaHHA poTopa
rigporeHepatopa 1. Akwo obepTaHHA BigOyBaeTbCs B OOHOMY HamnpsiMKy, TO, Hampuknag, Ha
nepLiomMy BUXo4i TpeTboro LUmMdpoBoro KomnapaTtopa 24 3'aBnseTbCA CUrHa NOriyHol oguHuMLi. AKWwo
X 0bepTaHHs BigOyBaETLCS B iHLIOMY HANpPSIMKy, TO CUrHan fOriYHOT OOUHULI 3'ABNSIETLCA HA APYromy
BMXOAi TPeTboro umdpoBoro komnapatopa 24. CurHanm 3 nepLluoro i Apyroro BMXOAiB TPETbOro
LMdpoBOro KomnapaTtopa 24 3anam'sToBYOTbCA BigNOBIAHO B YeTBEPTOMY 26 i n'aTomy 27 Tpurepax
nig BAAMBOM CUrHany 3 TPeTboro Buxody posnogintoBaya TakTie 20. [Npn ypbomy yeTBepTui 29 abo
n'atuin 30 enemeHT | BiAKPMBAETLCA Ta Ha OAMH 3 BXOAiB MEpLUOro nivvnbHUKa 34 HagxogaTb
iMNynbCcKn 3 BMXody AinbHuka yactotn 13.TakMm 4YMHOM BPaxOBYETbCS HanpsaMm obepTaHHA poTopa
rigporeHepartopa 1 npu nobyaoBi TENNOBOro NOPTPETa OCTaHHLOTO.

Akwo X wBMAkicTb 0bepTaHHA poTopa rigporeHepatopa 1 CTae piBHOK HOMiHanbHIA, TO Ha
apyromy Buxogi gpyroro Tpurepa 28 3'sBAsieTbCA CUrHan fIoriYyHoro Hyns, Ha NepLiomMy BUXO4i Apyroro
Tpurepa 28 3'aBngeTbCs CUrHan foriYyHol ogMHKULI, KM NOAETLCA Ha BXig nepLioro enemenTa | 9. B
MOMEHT 00epTaHHA poTopa, KONM BiH 3HAXOAUTbLCA B YMOBHOMY MOYaTKOBOMY MOJSIOXEHHI, Kogu 3
BMXOAY AaTyuka nonoxeHHs 15 Ta 3 Buxogy Groka 3agaHHsA MOMOXEHHs1 7 cniBnagalTb, Ha BUXOAI
nepworo umcpoBoro komnapatopa 8 3'aBNAETLCA CUrHan foridHOT OAMHWULI, SKUM Yepes nepLini
enemeHT | 9 BCTAHOBMIOETLCA B OOMHUYHUI CTaH neplmi Tpurep 11. BHacnigok uporo imnynbscu 3
BMXOAY MepLioro reHepatopa imnynecis 10 yepe3 gpyrun enemeHT | 12 noymHalTb HagxoauTu B
6nokn, 3a 4ONOMOroI0 SKMX POPMYETLCH TEMMOBUIA NOPTPET Ha eKpaHi BiAeOKOHTPONbHOro 6roka 32.

3anexHo Big KyTOBOI LWBMAKOCTI 06epTaHHsA w poTopa rigporeHepatopa 1 BubpaHa 4yacToTa
dopmMyBaHHS iMnynbciB fi nepworo reHepartopa imnynecie 10, Wo NOB'A3aHO cniBBigHOWEHHAM fi/n =
w/(21'm), oe m=360°/B, B - MiHiManNbHWI CEKTOP MOBEPXHi poTopa, WO MNoTpannse B norne 3opy
niHivkn n 19 gatyukiB 6, n - koedilieHT AineHHa AinbHWKa YacTtotTy 13, WO BIAMNOBI4AE KiNbKOCTI
okpemux 14 pgatuukie 6.1, 6.2,...,6.n. OTxe, 3 YacTtoToto fi/n, NpM HOMIHAMNbLHIN LWBWAKOCTI 0bepTaHHs
poTopa, Ha BMXoAi AifbHWKA YacToTu 13 3'ABMAKTLCA iMNYNbCK, SKMMK bikcytoTbea y BydepHoMy
perictpi 14 Ha yac AT=n/fi enekTpuyHi curHann B aHanoroBoMy BUrMAA4I 3 BMXOAIB n okpemux Y
aatyukie 6.1, 6.2,...,6.n. AMNniTyan yux curHanis NponopuiniHi TemnepaTypi eneMeHTapHux AinsgHoK
noBepxHi ob'ekta (KinbkicTb Takux AinsHok N=n-m). KomyTtatopom 31 34iNCHIOETBCA 34YMTYBaHHSA
iHpopmauii 3 BydepHoro perictpa 14 3 HacTynHUM i MEPETBOPEHHSAM i3 MapanenbHoro Buay
npeactaBneHHa B nocnigosHuin. CopmMoBaHWA TakMM YMHOM CUrHan 3 Buxogy komytatopa 31
HaOXoaAuTb Ha BXig BiOEOKOHTpOnbHOro 6rnoka 32 i Ha Bxig AL 41, B sskoMy BiH NepeTBOPHETLCS B
uncppoBy dopmy.

[eHepaTop Hanpyru, WO 3MIHKETbCA cTyniH4yacto, 37, nepwwun 35 Ta gpyrmn 36 KepoBaHi
nigcuntoBadi i 6nok nam'ati 33 npusHaveHi And PopMyBaHHS CUrHaniB PO3ropTku BiJEOKOHTPOSBHOMO
ornoka 32. CurHan 4vactoTtoto fi, WO HagxoouTb Ha BXig reHepaTopa Hanpyru, WO 3MIHIETHCS
cTyniH4acTto, 37, Ha Buxodi npuimae cTyniHYacTy ¢popmy (MICTUTb n CKnagoBMX) i NOAAETLCHA Ha
Bxoau nepworo 35 i gpyroro 36 kepoBaHWX nigcunioBayis, KoediLlieHT NiACUNEHHA SKUX 3a0aeTbCs
BUXiOHUMUW curHanamm 6noka nam'ati 33. Mpu uboMy koedilieHTy niacnneHHsa nepworo 35 Ta gpyroro
36 kepoBaHUX niacunioBayiB 3aal0TbCA Tak, WO Ha iX BUXogax pOpPMYKOTbLCA CUrHanu, NPonopLinHi
Ri-sing; Ta Ri-cos; BignosigHo, ae Ri - pagiyc, @j - KyT KoopaAnHaTK enieMeHTapHoOI AiNAHKMA NOBEpPXHI
poTopa B OOMNSAPHIN CUCTEMi KOOpAWUHAT, Lo 0B6yMOBMEHO curHanamu 3 gaTyuka nonoxeHHs 15. Mpu

LbOMy i=0,n , J=O,m_

Ha Bxig ©Onoka nawm'ati 33 curHanm HagxoasiTb 3 MNeplioro niyunbHuka 34, koediuieHT
nepepaxyHKy SKoro JOpiBHIOE M. B pe3ynbTaTi Ha ekpaHi BiA€OKOHTPONbHOro 6rioka 32 npu HAgBHOCTI
ofHoro iHdopMaLinHOro curHany, ABOX CUrHariB poO3ropTkM Ta curHany 3 Buxony AiflbHWKa 4acToTu
13 hopmyeTbCs 300paxeHHs, WO BiANOBigae TENMOBOMY NOPTPETY poTopa rigporeHepaTopa 1.
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OuyeBunaHO, WO, 3rigHO i3 3aNPONOHOBaHUM anropuTMOM, CKaHyBaHHsSI poTopa rigporeHepaTopa 1
3INCHIOETLCA CnoYaTKy B3A0OBX Aesikoro pagiyca R;. Konuv 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci R, 30iMCHIOETbCA CKaHyBaHHS N TOYOK, WO NexaTb Ha pagiyci Rj+1. Tak 3HaxoautbecA
KpyroBa po3ropTka BCbOrO TEMMOBOro 300paxeHHs poTopa rigporeHepatopa 1 B npoueci 1oro
poboTtu.

BumiptoBaHHA pecypcy i3onsuii potopa rigporeHepaTopa 1, 3anexHo Big TemnepaTypu BNAuBY Ha
i3onsuito, 3a TEMnoBMM MOPTPETOM 3AiNCHIOETbCA Tak. OgHOYacHO aHanoroBi CUrHanmu 3 BUXO4y
komyTaTopa 31 HagxoddaThb i Ha BigeokoHTponbHMIiA 6ok 32, i Ha Bxig AL 41, B skoMy no curHany 3
BMxofy Apyroro enemeHta | 12 3[iACHIOETBCS X NepeTBOpPeHHA B UncpoBuin kod. Mo 3akiH4eHHo
nepLUoro MNepeTBOPEHHST B 4YeTBEpTOMY UMppoBOMY koMnapaTopi 44 34iNCHIOETLCA MOPIBHSHHA
umdpposoro koay 3 Buxoay AL 41 Ta HynbOBOro koay, 3anucaHoro B yetBeptoMy pericTtpi 43. Mpu
LbOMY Ha BMXOAi YETBEPTOro LUUgpoBOro komnapatopa 44 3'sBASETbCA CUrHam NoridyHoi oguHWLI,
AKUM BiOKPMBAETLCA LWOCTUI eneMeHT | 42 i no curHany 3 Buxogy apyroro enemeHta | 12 undposui
koa 3 Buxogy AUM 41 3anucyetbcss B yetBepTun perictp 43. [pu yeproBoMmy UMKMi aHanoro-
umdpoBoro nepetBopeHHs Ha Buxoai AL 41 3'aBnseTbca uUMpoBuin Kog, SKMA NOPIBHIOETLCS 3
KOOOM, 3anncaHuM B YeTBepToMy pericTpi 43. | akwo umndposui kog Ha Buxodi AL 41 nepesuwlye
Ko, 3anuMcaHuii B YeTBepTOMYy pericTpi 43, To BinbyBaeTbCcsa nepesannc kogy B YeTBepTUN perictp 43.
Takum YMHOM B MpoLeci aHanoro-umMdpoBOro NEPETBOPEHHS CUrHaniB, WO BigNOBIgalOTb TeMnepaTtypi
pi3HMX TO4oK OoB'ekTa AoCnioKeHHsi, B YeTBepToMy pericTpi 43 30epiraetbcsl koA, WO Bignosigae
HamBuWin Temnepatypi ob'ekta pocnimkeHHs. 1o 3aBeplUeHHi MOBHOro O0epTy AO0CHIAKYBaHOMO
ob6'ekta Ha BuxoAi Apyroro niynnbHuMka 38, koediuieHT AineHHs akoro gopiBHwe N, 3'9BnseTbes
iMnynbc, akuM iHcpopmauia 3 yeTBepToro perictpa 43 nepenucyeTbca B TpeTin perictp 39 Ta
BMBOAMTBLCA Ha undposun ingukatop 40. OgHoYacHO UUPOBUN KOA 3 BMXOAY TPETbOro perictpa 39
HagxoauTb Ha Bxig LIATM 45, BuxigHWI aHanoroBuin curHan Skoro No4aeTbCs Ha BXif nepeTBoptoBaya
Hanpyra-dacTtota 46. 3 Buxogy OCTaHHbOrO MOCMILOBHICTb iIMMYNbCIB HAAXOOUTb B TPETIN NiYUMIbHUK
49 - nivynnbHUK BiANPaLbOBaHOro pecypcy i3onsauii potopa rigporeHepatopa 1, KMl HaKONMYYETHCA
3a KoXXeH 00epT poTopa rigporeHepaTtopa 1 B npoueci horo poboTu.

3ayBaxunmo, WO TemnepaTtypa B MicLi HarpiBy isonsuii oOMoTkM poTopa rigporeHepaTopa 1 moxe
3MiHIOBaTUCb, a, OTXXe, Oyae 3MIHIOBATUCh | YacToTa HAOXOMKEHHS iIMNYNbCIB B TPETIN NiYnNbHUK 49,
fika 3anexuTb BiO 3Ha4YeHHs aHanoroBoro curHany, WO BiAnoBidae TemnepaTypi enemeHTapHol
OiNsHKM  noBepxHi poTopa rigporeHepaTtopa 1 | nepegaetbCd 3a [JOMNOMOIMOK  BignoOBIAHOMO
iHppa4yepBOHOro ceHcopa.

Y Bunagky, konu pecypc poboTu i3onsauii potopa, WO 3anexuTb Big TemnepaTypu, BUMepnyeTbcs
UMdpPOBMIA KOO Ha BUXOAI TPETLOroO NivnMnbHUKa 49 gocsrae 3Ha4YeHHs, 3anucaHoro B Onoui 3agaHHs
pecypcy 48. Npy ubomy Ha BUxogi n'atoro umdpoBoro komnapaTtopa 50 3'ABNSETLCA cUrHarmn fnorivyHoi
OOMHWLI, SKMM BMUKAETbCA iHOUKaTop 51, WO CBiAUMTbL NPO BMYepnaHHa poboyoro pecypcy isonsuii
poTopa rigporeHepaTopa.

®OPMYIA KOPVUCHOI MOJESI

MpucTpin anst 6e3kOHTaKTHOrO BUMIPIOBaHHS pecypcy i3onsiuii poTopa riaporeHeparopa, Wo MIiCTUTb
00'eKTMB, 3a SAKMM N [A3epkan 3akpinfeHi Ha ONTUYHIA MiHIALI TakMM YMHOM, WO X MIOWMHK
YTBOPIOKOTb KyT 45° 3 rofOBHOK ONTUYHOK BIiCCHO i HA OHIN ONTMYHIN OCi 3 A3epKanamMn BCTAHOBIEHI
N niH3, AiINbHUK YacToTn, GydepHuiA pericTp, BiAEOKOHTPONbHUI OMOK, ABa KepoOBaHi nigcunoBadi,
reHepaTtop Hampyru, WO 3MIHIOETbCA CTyniH4acto, Onok nam'aTi, Mepwun niYUnbHUK, aHanoro-
LMdPOoBMIA MEepeTBOpOBaY, KOMYTaTop, N OKpPemMux iHdpavyepBOHUX [OAaTyukiB iHpayepBOHOro
npunmaya, 6nok 3agaHHs MONOXEHHS, ABa PEricTpu, Tpy LMpOoBi kKoMnapaTopu, AaTYMK NOJTOXKEHHS,
n'aTe Tpurepie, M'aTb enemeHTiB |, ABa reHepaTopu iMNynbLCiB, PO3MNOAinoBay TakTiB, LUPPOBUN
cymartop, 6nok 3afjaHHs LWBWAKOCTI, iHOUKATOP, NPMYOMY BUXi4 AiNbHWKA 4acTOTM MiOKMOYEHUA OO0
BxoZy OydepHoro perictpa Ta 40 NepLUOro BXOAY BiA€OKOHTPObLHOro 6roka, Apyrun Ta TpeTin BXoau
AKoro 3'edHaHi 3 BUXO4aMW MepLIoro Ta APYroro KepoBaHWX MiAcuMoBayiB, nepLli BXOAW SKUX
nigkroYeHi 0O BUXO4Yy reHepaTopa Hanpyru, Lo 3MiHIOETbCA CTyniHYacTo, a Apyri Bxoau 3'edHaHi
Bi4MOBIAHO 3 NepwuM Ta Apyrum Buxodamu 6noka nam'ati, BxigHa undpoBa LMHA SIKOro NigKoveHa
00 BUXiAHOI LMEPOBOI LUMHKN NepLLOro fivYnnbHUKa, YeTBEPTUIA BXia BiQ€OKOHTPONbHOro 6i0ka pasom
3 nepwmm BXOOOM aHanoro-undpoBoro nepetsoptoBaya 3'€dHaHi 3 BUXOOOM KoMyTaTopa, BXigHa
uucppoBa WMHa AKOro MigkMOYeHa [0 BMXIQHOI UMAPOBOI WKMHKU BydepHoro perictpa, BXigHa
umdpoBa LWKWHA AKOro 3'egHaHa 3 BUXoaMu MiHIMKM N OKpPeMux iHpayepBOHUX OaTyuKiB
iHpayepBOHOro Npunmaya, BuxigHa undposa WrHa 6noka 3agaHHsA NONOXEHHS 3'€4HaHa 3 NepLuoko
BXiZIHOKO LUMPOBOIO LLIMHOK NepLuoro LMdpoBOro Komnapartopa, gpyra BxigHa undgposa LnHa sSKoro
pasoM 3 BXigHUMU UMEPPOBMMM LUMHAMW MEPLIOro Ta APYroro pericTpiB MigKMOYeHi A0 BUXIQHOI
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LUMPOBOI LLINMHKU AaTvMKa NOMOXEHHS, BUXIA NepLloro umudpoBoro komnaparopa 3'eqHaHunin 3 nepLUmMm
BXOOOM MepLloro enemMeHTa |, gpyruin BXia SIKOro nigknioveHun 4o nepLioro Buxony Apyroro Tpurepa,
a BuUXig 3'egHaHN 3 NepLnMM BXOAOM NEPLUOro Tpurepa, Apyruim BXig SKOro nigknioveHuin 4o apyroro
BMXOQy Apyroro Tpurepa, nepwmnm BXid $KOro 3'€edHaHvii 3 BUXOOOM ApYroro LUngpoBoro
KomnapaTtopa, Apyra BxigHa umdpoBa LWMHA SIKOro MigknodeHa A0 BUXIAHOI LUMdpoBoi WnHM Bnoka
3afaHHa LWBMAKOCTI, a nepwa BXxigHa uudpoBa LWMHA 3'€dHaHa 3 BUXIOHOK LMGPOBOK LUNMHOK
LmdpoBoro cymartopa, nepLua i gpyra BxigHi LM@pPOoBi LLMHM SKOro NigKMtoYeHi BiANOBIgHO 4O BMXIgHNX
LMdpOBMX LUNH NEPLLOro Ta ApYroro pericTpis, BXoAW AKMX 3'eQHaHi BigNOBIgHO 3 NepLuMm Ta Apyrum
BMXOO4aMM PO3NOAintoBayva TakTiB, TPeTil BUXi4 AKOro NiAKMYEHWA A0 ApYyroro BXOAY ApYroro
Tpurepa, Buxig AJpyroro enemeHta | 3'egHaHuin 3 OpyruM  BXOAOM  aHanoro-umdpoBoro
nepeTBoploBaya, BWXig NepLioro Tpurepa NiAKMYEHUA OO0 MNepLloro BXOAY Apyroro enemeHta |,
Opyruin BXia sIKOro 3'egHaHUM 3 BMXOAOM MEPLUOro reHepartopa iMnynbCiB, a BUXi4 NigKMYEHWUA 00
BXOQiB AifbHMKA YacTOTU, reHepaTopa Hanpyru, WO 3MIHIETLCA CTYMIHYacTo, Ta KOMyTaTopa, BUXIgHI
UMPOBI WMHM NepLIoro Ta APYyroro pericTpi 3'edHaHi BigNOBIOHO 3 MepLuolo i Apyrow BXigHUMU
LMdpoBMMU LIMHAMK TPETBOrO LIMPPOBOro Komnapatopa, NepLumni i Apyrui BUXO4M AKOro MigKMmoYeHi
BiANOBIAHO [0 MepLUMX BXOAIB YETBEPTOro i N'AToro Tpurepis, ApPYri BXOAW SKUX 3'€QHaHi 3 TpeTim
BUXOAOM pO3nogifntoBava TakTiB, a BMXOAM NiAKMIOYEHI BignoBiAHO A0 MEpLUMX BXOAiB YETBEPTOro i
n'aToro enemeHTiB |, gpyri BXoan AKMx 3'eqHaHi BignoBiAHO 3 BMXOAOM AiflbHMKa 4acToTW, a BUXOAM
NigKNtoYeHi BigNOBIAHO A0 MEpLOoro i Apyroro BXOAIB NEepLloro nivurnbHUKa, BUXi4 NepLoro
LuMdpoBOro Komnaparopa 3'€eAHaHUMi 3 MepwmMm BXOOOM TPETbOro Tpurepa, OPYrun BXid SKOro
NigKNioYeHMn 4o YeTBEepTOro BMXOAY PO3noAinioBaya TakTiB, a BWXi4 3'€QHaHUM 3 NepluvMM BXOAOM
TPeTboro enemeHTa |, gpyrun BXig SKOro nigknioyYeHun o BUXOAY APYroro reHeparopa iMnynscis, a
BUXig 3'egHaHWin 3 BXOOOM pPO3MNOAiNtoBaya TaKTiB, SKUN BiApPI3HAETbCA TUM, WO B HbOrO BBEAEHO
ABa NivYnnbHUKN, ABa pericTpu, ABa UM poBi komnapaTopu, UMpPOoBUA iHONKATOP, LUOCTUN eNeMeHT |,
LuMdpo-aHanorosmii NeEpeTBOpPOBaY, NEPEeTBOPIOBaY Hanpyra-4actoTta, 6510k ycTaHOBKU Hynsa Ta 6nok
3alaHHA pecypcy, NpyyoMy BuxigHa uudposa LWnHa aHanoro-unudpoBoro nepeTsoptoBaya 3'eaHaHa
3i BXigHOO LMdPOBOIO LLIMHOK YETBEPTOro perictpa, BuxigHa uMdpoBa LLMHa AKOro nigknoveHa o
BXigHOT UMPOBOI LNMHKU TPETbOro perictpa Ta A0 MNepLloi BXiAHOT UMMPOBOT LINHU YEeTBEpPTOro
uMdpoBOro komnapartopa, Apyra BXigHa uLMdpoBa LUMHA SKOro 3'egHaHa 3 BUXIQHOK LUMGPOBOIO
LUMHOK aHanoro-undpoBoro nepeTesopioBaya, Apyrun BXig WOCTOro enemeHta | pasom 3i Bxogom
Apyroro niyvnbHMKa NigKnoYeHi 4o BUXoAy Opyroro enemeHTa |, BuxigHa undpoBa LUIMHA TPETbOro
pericTpa 3'egHaHa 3i BXiOHOI LMAPOBOIO LUNHOK LMEPOBOro iHAUKaTOopa Ta 3i BXigHOK LMdPOBOIO
LUMHOIO Undpo-aHanoroBoro nepeTsoptoBaya, BuXig AKOro MigkniovYeHuin 0o BXoAy rnepeTsBoptoBaya
Hanpyra-4acTtoTa, BUxig SKoro 3'€4HaHnin 3 NepLInM BXO4OM TPETbOro NiYunbHUKa, ApYrmn BXig SKoro
nigkrodYeHnin 0o Buxody 6Grioka yCTaHOBKM HyMs, a BUXigHa LMdpoBa LIMHA 3'egHaHa 3 OpYrot
BXiQHOK LMPPOBOIO LLIMHOK M'ATOro LMGPOBOro KomnapaTopa, neplwa BxigHa uuMdposa LUKMHA SAKOro
nigkrnoyeHa Ao BUXiAHOT LMpPOBOI WKnHM Brioka 3agaHHA pecypcy, a Buxig 3'egHaHuMin 3i BXOAOM
iHOMKaTopa, BUXi4 YeTBepToro LMGPOBOro koMnapaTopa NiaKMYeHNn A0 NepLLOro BXOAY LUOCTOro
enemeHTa |, Buxig skoro 3'edHaHMW 3i BXOOOM YeTBEPTOro perictpa, BuXig ApYroro nidvnbHUKa
nigkrioyYeHnin 00 BXoA4y TPeTboro perictpa, BuxigHa LUMdpoBa LWKMHA aHanoro-undpoBoro
nepeTBoptoBaya 3'egHaHa 3 konamm EOM.
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