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(57) Pedpepar:

MpucTpin ansa TennoBi3iMHOro AiarHOCTyBaHHS OOMOTOK poTopa rigporeHepatopa MIiCTUTb O0'eKTUMB,
OiNbHUK 4acToTW, BiOEOKOHTPONMbHWUA OnOK, ABa KepoBaHi nigcurtoBadi, reHepatop Hanpyru, 6nok
nam'saTi, Nepwun nNiYnnbHUK, B6NOK NiQroToBKM AaHuX, KomyTatop, OydepHuidi perictp, n OKpemux
iHpavepBOHMX CeHcopiB iHdpadYepBOHOro npuimMada, 61Ok 3adaHHsi MOMOXKEHHS, TPpU LMGPOBI
KOMnapaTtopu, OaTyMK MOSIOXKEHHS, OBa pericTpu, Tpu enemeHTn |, gBa Tpurepu, Gnok 3agaHHs
LLUBWAKOCTI, LUMPOBUIN cyMmaTop, po3noaintoBay TakTiB, ABa reHepaTopu iMnynscis. MNpu LboMy BUXia
AiNbHMKa YacToTK NiAKNIOYEeHN A0 BXoAiB 6ydepHoro perictpa, NepLioro niYnnbHMKa Ta 4O NepLIoro
BXOAY BiA€OKOHTPONbHOro 6rnoka, Apyrun Ta TPeTil BXOAM AKOro 3'edHaHi, BignosigHO, 3 BMXO4aMMU
nepLuoro Ta Apyroro KepoBaHUX MigcuoBaYiB, NepLi BXOAN SAKMX MiOKNIOYEHi O BUXOAY reHeparopa
Hanpyru, a apyri Bxoau 3'edHaHi, BignosigHO, 3 NepwnM Ta Apyrum Buxogamu 6rnoka nam'sati, BXigHa
LMdpoBa WKNHA SKOro MigknveHa A0 BUXIOHOT UMAPOBOI LUWMHU NEepLloro nivymnbHuka. YetBeptun
BXiJ BiZEOKOHTpONbHOro 6roka pasom 3 nepwum BxogoM Onoka MigroToBkM AaHux 3'egHaHi 3
BMXOOOM KOMyTaTopa, BXiAHa UMdpoBa LWMHA SKOro nigknodeHa [0 BUXIAHOT LMAPOBOI LUNHU
6ydepHoro perictpa, BxigHa UMdpOoBa LWWHA SKOro 3'€4HaHa 3 BUXO4AMU N OKPEMUX iHpayepBOHMX
ceHcopiB iHppadvepBoHoro npunmava. Buxig 6noka nmigrotoBku gaHux nigknodeHun B kona EOM.
BuxigHa uncpoBa wrHa 6roka 3agaHHA MONOXEHHS 3'€AHaHa 3 NepLUOo BXiOHOK LUMGPOBOK LUMHOK
nepworo uudpoBOro Komnapatopa, Apyra BxigHa uudpoBa LIKMHA SKOr0 pasoM 3 BXiAHUMU
LUMPOBMMM LLIMHAMW MEPLLOrO Ta APYroro pericTpiB NigKNioYeHi 4o BMXiAHOT LMpoBOI WMHKU AaTymKa
nonoxeHHs. Buxig nepworo umndpoBoro komnapaTtopa 3'€4HaHUA 3 neplmMm BXOOOM MepLloro
eremeHTa |, Opyrmin BXiO, SKOro MigKNIOYEHWW A0 Meplioro BUXOAY ApYyroro Tpurepa, a BuUXif
3'eHaHW 3 NepLIMM BXOAOM NEepLUOro Tpurepa, Apyrun BXif SIKOro nigknioYeHuin o Apyroro Buxony
apyroro Tpurepa. Buxig gpyroro enementa | 3'egHaHuii 3 opyruMm BXogom Grioka MigroToBKWM AaHuX.
[Opyra BxigHa uudgposa LWrHa Apyroro UMGPOBOro kKoMnapaTopa nigkmnyeHa 4o BMXIOHOT L1 poBoi
LUMHKM Gnoka 3adaHHs LWBWMAKOCTI, a neplua BXigHa umndposa WKHaA 3'€AHaHa 3 BUXiQHOK LUPOBOHD
LLUMHOO LMpoBOro cymaTopa, nepLua i gpyra BxiaHi LMAPOBI LWMHU SKOTO NiAKMYeHi, BiAnoBigHo, 40
BUXIiAHMX LUPOBUX LLMH NEpPLUIOro Ta APYroro pericTpis, BXoAW SKMX 3'€4HaHi, BignoBigHo, 3 nepLimm
Ta ApyrMMm BUXO4aMu po3noAinioBaya TakTiB, TPETin BUXiA AKOro NiAKMYEeHWn OO0 ApYroro Bxoay
apyroro Tpurepa. Buxig gpyroro reHepatopa iMnynbcCiB 3'€gHaHUN 3 BXOAOM po3nogintoBaya TakTiB,
BVIXif, NepLuoro Tpurepa NigKMoYeHNn 00 MepLloro BXOAY ApYroro enemeHta |, Apyrui BXig sKOro
3'egHaHM 3 BUXOOOM MEpLUOro reHepaTopa iMNynbCiB, a BUXig MigKNOYEeHUN OO0 BXOAIB AiflbHUKA
YacToTw, reHepaTopa Harnpyru Ta KomytaTtopa. BuxigHi umdpoBsi WNMHW NepLuoro Ta Apyroro pericTpis
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3'eQHaHi, BIigNOBIOHO, 3 NepLlIok i Apyro BXiOHUMM UMPPOBUMK LLIMHAMU TPETbLOro LMGpPOBOro
KoMnapaTopa, BUXig SKOro nigknioyeHnn 40 NepLioro BXxoay TPeTbOoro enemeHTa |, apyrui Bxig Skoro
3'egHaHMn 3 BUXOAOM OpYyroro uMdpoBOro Komnapartopa, a Buxig NigKNioYeHnin 4o nepLuioro Bxoay
apyroro Tpurepa. [1o npucTpolo BBEAEHO TPU NIYUITbHUKK, TPU PEFiCTPU, TpU enemMeHTu |, enemenT
ABO, TpeTii Tpurep, komnapaTop, 4YeTBepTuUn uUMdpoBUA Komnapatop, dopMyBad iMMynbciB Ta
umdgposun iHgmkaTop. MNpu UboOMy BUXig AifIbHUMKA YacTOTK 3'€gHaHWA 3i BXOLOM TPETbOro Tpurepa,
nepLunin Ta Apyrum BUXoOmn SIKOro MigKmtoYeHi, BignoBigHO, A0 NepLUMX BXOAIB YeTBEPTOro Ta N'atoro
enemeHTiB |, BUXoamM sikux 3'€4HaHi 3 nepwmMmn BXxogamu TPEeTbOro Ta YeTBepTOoro perictpis, a Apyri
BXOOM pa3oM 3 ApYrMM BXOOOM LUOCTOro enemMeHTa | nigknoyeHi 4O BUXo4y KomnapaTtopa, BXid SKoro
3'egHaHM 3 BUXOOOM KomyTaTtopa. [lepwwmi Bxig woctoro enemeHTa | migkniodeHun 0o Buxony
YeTBEepTOro UM@POBOro KoMMapaTopa, nepla Ta gpyra BXigHi UMPOBI LWWMHW SKOro 3'€fHaHi,
BiAMOBIAHO, 3 BUXIOHMMWU LMEPOBUMN LUMHAMK TPETLOro Ta YEeTBEpPTOro pericTpis, BXigHi UMAPOBI
LUMHK SKUX NISKTHOYEHT 0 BUXIAHOT UMAPOBOI LUMHKU APYrOro NiYunbHMKa, a Apyri BXOAU SKMX pa3oMm 3
BXOOOM (hbopmMmyBaua iMMNynbCiB Ta BXOOOM LUOCTOro perictpa 3'egHaHi 3 Buxogom enemeHta ABO,
nepLuMin BXig SIKOro NigKMNIOYEeHNn 4O BUXOAY TPETbOro MiYnnbHUKa, NepLUMiA BXig SKOro 3'egHaHun 3
BMXOAOM APYroro nidunbHWKa, a ApYruin BXig4 pas3om 3 APYrMMM BXOAaMWu APYroro fnidnnbHuKa Ta
enemeHta ABO nigkntoyeHi 0o BMxody nepLuioro uLMdpoBoro komnapartopa. Buxig dopmyeava
iMAynbciB 3'egHaHWiA 3 pYrMM BXOAOM YETBEPTOro NiYnnbHUKa, NEPLUNA BXig KOO MigKMYeHun 4o
BMXOAY LIOCTOro efnemeHTta |, a BuxigHa umdpoBa LMHa 3'egHaHa 3i BXigQHOK LMGPOBOK LUMHOK
n'aToro pericTpa, BuxigHa undposa WnHa SKoro nigknoyeHa 4o BXigHol LmdpoBoi WKHN LMdpoBOro
iHOuKaTopa, NepLwui BXig APYroro niYnnbHUKa 3'€4HaHuiA 3 BUXOAOM APYroro enemeHTa .
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHS TemnepaTypu 00'ekTiB, WO o06epTaloTbCs, 30Kpema MoBepxHi OBMOTOK poTopa
rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MateHT Ykpainn Ne 66866, M. kn. GO1K 13/08, 6ion. Ne 2, 2012), wo mictute 06'eKTMB, AINbHUK
YacToTW, BMXif SIKOro MigKknioveHuMn o BxodiB 6ydepHoro perictpa, nivnnbHMKa Ta 4O NepLuoro BXoay
BiJEOKOHTPONbLHOro 6110Ka, ApPYrMn Ta TPEeTin BXOAM SKOro 3'€dHaHi, BignoBigHO, 3 BUXO4aMM NepLUOro
Ta Qpyroro KepoBaHUX MigcumoBaYiB, NepLli BXoAnM SKUX NiJKMYeHi 40 BUXOAY reHepaTopa Hanpyru,
a apyri Bxogu 3'egHaHi, BignosigHo, 3 nepwnm Ta gpyrum Buxogamu 6roka nam'aTi, BxigHa undposa
WNWHA SKOro MigKnoyMeHa A0 BMXIiOHOI  UMAPOBOI  WIMHM - MiYMNbHUKE, YeTBEPTUMA  BXig
BiJEOKOHTPONbHOro 6roka pasom 3 nepwunm BXoAOM Ofoka nigroToBKWM AaHuX 3'€éQHaHi 3 BUXOOOM
KOoMmyTaTopa, BXigHa UMdpoBa LUMHA AKOrO NiAKMYeHa A0 BUXiAHOI LMAPOBOI WnHKU GydepHoro
pericTpa, BxigHa uMcpoBa WKNHA SKOro 3'€gHaHa 3 BMXOO4AMM N OKPEMUX iH(PpavYEpPBOHUX CEHCOpIB
iHppavyepBOHOro npunmada, Buxig Gnoka NigroToBKM AaHUX nigknoveHun B kona EOM, BuxigHa
uucppoBa wmHa Onoka 3adaHHA MOMOXEHHS 3'€dHaHa 3 MEepLUo BXiOHOK UUQPOBOIO LUMHOK
nepLioro uUMPOBOro Komnapatopa, gpyra BXigHa Uuud@dpoBa LKWHA HAKOro pasoM 3 BXiAHUMU
LMdpOBMMY LWIMHAMKM NEPLLOro Ta APYroro pericTpiB NiaknoYveHi 4O BUXIAHOT LMPOBOI WKMHK aaTynKa
NOMNOXeHHs, BUXi4 nepworo uMdppoBOro kKomnapaTtopa 3'€QHaHUM 3 NeplmMm BXOOOM MepLUOro
enemeHTa |, apyrui BXig SIKOro NigKNYEeHNn O NepLIoro BMXo4y Apyroro Tpurepa, a Buxia 3'eaHaHnn
3 NepwuM BXOOOM MepLUOro Tpurepa, Apyrnin BXig SKoro pasoM 3 BXOAOM iHAMKaTopa MigkmnoyeHi o
OpYyroro BMxogy Opyroro Tpurepa, nNepluvMm BXig SKOro 3'€gHaHui 3 BUXOAOM APYroro umdpoBOro
KoMnapartopa, Apyra BxigHa umMdpoBa LWMHA AKOro MigkmnyeHa A0 BUXIAHOT uudposoi wnHM Bnoka
3ajaHHsA LWBMAKOCTI, a nepwa BxigHa uudpoBa LWMHA 3'‘€edHaHa 3 BMXIQHOK LMAPOBOIO LUNHOKO
uucppoBoro cymartopa, nepwa i gpyra BXigHi UMQPOBI LIMHWM SKOrO MiAKMOYEHi, BignoBigHO, A0
BUXiAHMX LMPOBMX LWMH MEPLUOro Ta APYroro pericTpis, BXOAW SIKMX 3'€QHaHi, BiAMOBIAHO, 3 NepLmMmM
Ta OpyruM BMXOod4amun po3nofinioBada TakTiB, TPeTih BUXiO AKOro NigkmovYeHun OO0 APYroro BXogy
Apyroro Tpurepa, BUXi4 Opyroro reHepaTtopa iMnynbCciB 3'€gHaHU 3 BXOAOM pPO3NoAintoBaya TakTiB,
BUXiO nepwloro Tpurepa nigknoyYeHUWn OO0 MepLloro BXody Apyroro enemeHta |, gpyrmin Bxig siKoro
3'eQHaHMi 3 BMXOOOM MNEpLIOro reHepatopa iMnynbCiB, a BUXig MNiOKMOYEHMIA OO0 BXOAIB AiNbHMKA
4YacToTW, reHepaTopa Hanpyru, KoMyTaTopa Ta 40 ApYyroro Bxoay 6rioka NigrotToBkv AaHuX.

(ONOBHUM HeZoNIKOM 4aHOro NPUCTPOIO € Te, WO BiH HEe A03BONSE iAeHTUdIKyBaTh Ta ikcyBatu
BUTOK 3 MigBULLEHOK TeMMepaTypor nontca OOMOTKM poTopa rigporeHepatopa B MpoUeCi
BMMIpIOBaHHS MOro TEMMOBOro MOPTPEeTy Mig 4Yac poboTun, OCKiINbKM rigporeHepaTop € cneumdivyHo
€NeKTPUYHOK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKNaaHKE JOCTYN A0 Moro 06epToBMX YaCTUH.

3a aHanor BMOpaHO nNpuCTpin ana ©Oe3KOHTAaKTHOrO BUMIPKOBAHHSA TemnepaTtypu poTopa
rigporeHepatopa (MaTteHT Ykpainm Ne 80569, M. kn. GO1K 13/08, 6ton. Ne 11, 2013), wo MicTuTb
06'eKTVB, AINbHUK YacTOTK, BiAEOKOHTPONbHUIA BMOK, ABa KEPOBaHi NigcuntoBadi, reHepaTop Hanpyru,
Onok nam'aTi, NiYMNbHKK (B NoAanbLIOMY - NEPLUMA MiYUNbHUK), BNOK NigroToBKM AaHWX, KOMyTaTop,
OydepHUI pericTp, N okpemux iHppadYepBOHUX CeHCOopIB iHpavepBOHOro Npunmaya, 6nok 3agaHHs
NMOMNOXEHHs, TPpU UUPpPOBI KOMNapaTopu, AaTyUK MOMOXEHHs, ABa perictpu, Tpu enemeHTn |, oga
Tpurepu, iHgukaTop, ONOK 3adaHHSA LIBMAOKOCTI, UMMPOBUA cymaTop, PO3MoAintoBay TakTiB, ABa
reHepaTtopu iMnyneciB, MpuUYoMy BMWXiO AiNbHWKA 4acTOTM MiOKMHOYEHUA [0 BXxofiB OydepHoro
pericTpa, NepLoro niYnnbHMKa Ta A0 MEPLUOro BXody BiA€OKOHTPOrbHOro 6noka, Apyrun Ta TpeTin
BXOOM SIKOro 3'€AHaHi, BiAMoBIiAHO, 3 BUXO4aMu NepLUOro Ta Apyroro KepoBaHUX nigcumnioBadie, nepiui
BXOOM SIKMX NiOKNIOYEeHi 0O BUXody reHepaTopa Harnpyru, a Aapyri Bxoau 3'edHaHi, BignosigHo, 3
nepwuM Ta gpyrum Bmxogamu 6roka nam'siti, BXigHa undpoBa LIKMHA SKOro MigknioveHa oo BUXIgHOT
LUMpOBOI LWUMHM NEPLUOro MiYMrbHMKA, YeTBEPTUMIN BXiA BiAEOKOHTPOMbHOro 6rioka pasom 3 neplimvm
BXOOOM Orioka niaroTOBKM AaHuxX 3'€dHaHi 3 BMXOAOM KOMyTaTopa, BXigHa UudpoBa LUMHA SIKOrO
nigkrnoyeHa 40 BuUXigHOT uudppoBoi wnHKM OydepHoro perictpa, BxigHa undpoBa LIMHA SKOro
3'egHaHa 3 BMXO4aMKU N OKpeMux iHppavepBOHMX CEHCopIB iHhpadYepBOHOro npuinmayda, Buxia 6roka
niaroToBKkM gaHux nigknioveHuin B kona EOM, BuxigHa uudpoBa WMHa 6noka 3agaHHS NONOXEHHS
3'eQHaHa 3 MepLUo BXiAHOK LIMMPOBOIO LMHOK MNepLuoro umMdpoBOoro komnaparopa, apyra BxigHa
umdpoBa WKMHA SKOrO pa3oM 3 BXiAHUMU LUMEPOBUMU LLUMHAMM NEPLUOro Ta APYroro pericTpis
NigKNoYeHi 0o BMXIOHOT UMPOBOI WWHU AaTyMka MOJIOXKEHHS, BWUXig Nepworo uMdpoBOro
Komnapartopa 3'€e4HaHui 3 NepLmnm BXOA0M MepLloro enemMeHTa |, Apyruin BXig SIKOro nigkroyYeHnin oo
nepLuoro BUxody ApYyroro Tpurepa, a Buxia 3'€qHaHui 3 nepLuivm BXOAOM MepLuoro Tpurepa, Apyrum
BXifI IKOrO pa3oM 3 BXOOOM iHAMKaTOpa NiAKMOYeHi A0 Apyroro BMxody Apyroro Tpurepa, BuXia
apyroro enemeHTa | 3'egHaHun 3 gpyrum Bxogom 6noka niaroTOBKM aHuX, Apyra BXigHa uudpoBa
WKMHa Apyroro uMdpoBOro KoMnapartopa nigknioyeHa A0 BUXigHOI LuMdpPoBOI WnHM Bnoka 3agaHHA
LBMAKOCTI, a nepwa BxigHa uMdpoBa LUMHA 3'egHaHa 3 BUXIOHOK LMEPOBOIO LUMHOK LMEPOBOro
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cymaTopa, nepwa i gpyra BxigHi UudpoBi LWIMHM SKOrO NiOKMKYEHi, BiANOBIAHO, OO0 BUXIOHWUX
LUMdPOBMX LLIWH MNEPLLOro Ta ApYroro pericTpis, BXoAm AKMX 3'€QHaHi, BignoBigHO, 3 nepwmnm Ta apyrum
BMXO4aMM pPO3MNOAintoBaya TakTiB, TPEeTih BUXi4 SKOro NigKNHYEHWn O ApYroro BXOAY APYroro
Tpurepa, BuXig OpYyroro reHepartopa iMnynbCiB 3'€QHaHMin 3 BXOAOM pO3nogintoBava TakTiB, BUXid
nepLloro Tpurepa nigknioyYeHnn 4o nepLuoro BXogy Apyroro eniemenTa |, apyrum Bxig Skoro 3'egHaHui
3 BMXOOOM MEpLUOro reHepatopa iMnynbCiB, a BWUXig NiKNIOYEHWA 00 BXOAiB AiflbHMKA 4acToTw,
reHepaTopa Hanpyrm Ta KomyTaTopa, BUXigHi LMpOoBI WMHM NepLlloro Ta ApYyroro perictpiB 3'egHaHi,
BiANOBIOHO, 3 MEPLLOIO | APYro BXiAHUMU LMPOBMMU LWIMHAMU TPETLOrO LMGPOBOro KoMnapaTopa,
BUXiZ AKOro MiAKMOYEHUA OO NepLUoro BXOA4Y TPeTboro enemeHTa |, agpyrmn BXig Skoro 3'€eAHaHvin 3
BMXOOOM [ApYyroro uUucpoBOro komnapaTtopa, a BuUXi4 NIOKMOYEHWA OO NEepLUOro BXo4y ApYyroro
Tpurepa.

[(ONoBHUM HeJornikoM Takoro NPUCTPOIO € Te, Lo BiH He J03BONSE ineHTudikysatm Ta ikcyBatu
BUTOK 3 MigBULLEHOK TemnepaTypol nonwca ob6MOTKM poTopa rigporeHepaTtopa B MpoOLeci
BUMIpIOBaHHS MOro TennoBoro NopTpeTy nig yac poboTu, OCKiNbKWU rigporeHepaTop € cneumdivyHow
€IeKTPUYHOI MALUMHOK 3aKPUTOrO BMKOHAHHS, L0 YCKITagHIOE AOCTYN A0 Moro o6epToBMX YaCTHH.

B ocHOBY KOpMCHOI Mofeni MNoCTaBneHo 3ajady CTBOPEHHA NPUCTPOK ANA TenmnoBi3iMHOMo
AiarHocTyBaHHS 0OOMOTOK poTopa rigporeHepaTopa, B SIKOMY 3a paxyHOK BBeOEHHS HOBUX OrokiB Ta
3B'A3KIB MK HUMMK 3'ABMSETbCA MOXIMUBICTb Ha MpautoloyoMy rigporeHepaTopi igeHTudikysatn Ta
doikcyBaTn BUTOK 3 MiOBMLLEHOI TeMMepaTypoto nostoca obMoTK1 poTopa rigporeHeparopa B MPOLECi
BUMIPIOBAHHA MOro TEMSIOBOrO NOPTPETY, L0 PO3LMPOE PYHKLIOHANbHI MOXITMBOCTI NPUCTPOLO.

MoctaBneHa 3agayva BUPILIYETbCA TWUM, WO B MPUCTPIN AN TEnmnoBi3iMHOrO AiarHOCTYBaHHA
0BbMOTOK poTopa rigporeHepaTopa, WO MICTUTb 00'€KTMB, AiNbHUK YACTOTU, BiGEOKOHTPONbHUA BIOK,
OBa KepoBaHi niacunioBadi, reHepaTop Hanpyri, 6ok nam'sTi, Nepwnin NiYMnbHMK, 610K NigroToBKM
AaHux, KomyTtaTtop, OydepHun perictp, n OKpemux iHppayepBOHUX CeHcopiB iHdPaYepBOHOro
npumMmMada, 6ok 3agaHHsA NONOXEHHS, TPW LM POBI KOMNapaTopu, AaTYUK NOMOXEHHS, ABa pericTpu,
Tpu enemeHTu |, aBa Tpurepn, 6ok 3agaHHs WBMAKOCTI, LMAPOBUIA cyMaTop, pO3MoAintoBay TakTiB,
ABa reHepartopu iMnynbCciB, NPUYOMYy BUXiA AifbHUKA 4acTOTWU MigkNOYeHWMn Oo BxoadiB OydepHoro
pericTpa, NepLworo niYynnbHUKa Ta OO0 NEPLUOro BXOAY BiAEOKOHTPONbHOro 6rnoka, opyrun ta TpeTin
BXOAW SIKOro 3'edHaHi, BignoBigHO, 3 BUXO4aMKn NEPLLOro Ta APYroro KepoBaHUX NigcunoBadis, nepLui
BXOAW SKMX MiOKNIOYEHi OO0 BUXOAY reHepatopa Hanpyru, a apyri Bxoau 3'egHadi, BignosigHo, 3
nepwum Ta gpyrum Bmxogamu 6roka nam'siti, BXigHa umndpoBa LMHA SIKOrO NigkmnoYeHa Ao BUXigHOT
LUMPOBOI LUMHM NEPLUOro MiYMIbHMKA, YETBEPTUIN BXIiA BiAEOKOHTPOMbHOro 6rioka pasom 3 neplimm
BXOOOM Orioka niaroToBKM AdaHux 3'€dHaHi 3 BMXOOOM KOMyTaTtopa, BXigHa uUudpoBa LUMHA SIKOrO
nigkrnoyeHa Jo BUXiQHOT UMpoBOi wuHKM BydepHoro perictpa, BxigHa uMdpoBa LWMHA SKOro
3'egHaHa 3 BUXo4amm N OKpPeMux iHPpavepBOHNX CEHCOPIB iH(paYepBOHOro npunmaya, suxig 6noka
nigroToBKkM AaHux nigknioveHun B kona EOM, BuxigHa uyudpoBa wmrHa 6noka 3agaHHs NONOXKEHHS
3'edHaHa 3 nepLuo BXiAHOKW LMAPOBOIO LUMHOK MNepLUoro LMdpoBOro Komnaparopa, gpyra BxigHa
umdpoBa WKMHaA SKOro pasoM 3 BXiAHMUMWU UMEPOBUMU LLIMHAMMK NEPLUOro Ta APYroro pericTpis
NigKNtoYeHi o BMXIAHOT UMPOBOI WWHW JaTyMka MOSIOXKEHHS, BWUXig Neploro uUMdpoBOro
KoMmnapartopa 3'e4HaHuin 3 NepLnM BXOAOM MNepLUoro enemMeHTa |, Apyruii BXig SKoro nigknoyeHuin ao
nepLUoro Buxody Apyroro Tpurepa, a Buxia 3'€QHaHUin 3 nepLiuM BXOAOM MepLloro Tpurepa, Apyrum
BXiZl AKOro MigKnYeHnn 4o Apyroro BUxoQy Apyroro Tpurepa, Buxig gpyroro enemeHta | s'egHaHuni 3
apyrmm Bxogom 6roka nigrotoBkM AaHux, Apyra BXigHa uudpoBa LWMHA ApYyroro uudpoBoro
KOoMMnapartopa nigkrodeHa Ao BUXIOHOT LncpoBoi WKHK 6rioka 3agaHHs WBMAKOCTI, a nepLua BXigHa
Lumdposa WnHa 3'egHaHa 3 BUXiAHOK LMQPOoBOI0 LWMHOK LMEGPOBOro cymartopa, nepLua i gpyra BXigHi
UMAPOBI LUMHM AKOrO MigKIIOYEeHi, BigNOBIAHO, A0 BUXIOHMX UUAPOBUX LUMH MEpLIOro Ta ApYyroro
pericTpiB, BXOAM AKUX 3'€4HaHi, BignNoBigHO, 3 nepwmnm Ta ApYrMM BUXOZ4amu po3rnoAinioBaya TakTis,
TPeTin BUXiO SKOro NiAKNIYEHWA OO OpYroro BXody ApYroro Tpurepa, BuXig Apyroro reHepartopa
iMNynbCiB 3'€edHaHU 3 BXOOOM pO3NofinioBayva TakTiB, BMXig nepLuoro tpurepa nigknoyeHun [o
nepLUoro Bxody Apyroro enemeHTa |, opyrum BXig Skoro 3'€HaHUn 3 BUXOAOM MepLUOro reHepaTopa
iMNynbCiB, a BUXi4 NiOKNIOYEHUI OO0 BXOAIB AiflbHUKA 4acToTW, reHepaTopa Harnpyru Ta koMmytaTopa,
BUXiAHI UMGPOBI LWIMHM MNepLloro Ta Apyroro pericTpis 3'e4HaHi, BignNOBiOHO, 3 NepLUod i ApYyrowo
BXiQHUMU UMPOBMMK LLUMHAMWN TPETbLOro LMGPOBOro koMnapatopa, BuXig SKOro nigaknioyeHnn Oo
nepLUoro BXxody TpeTboro enemeHTa |, opyrui Bxig sIKOro 3'eqHaHuUiA 3 BUXOAOM APYroro LmdpoBoro
KoMnaparopa, a BuXif NigknoYeHnin A0 NepLloro BXody ApYyroro Tpurepa, BBEAEHO TPU MiYMMbHUKY,
Tpu perictpu, Tpu enemeHtn |, enemeHt ABO, TpeTii Tpurep, komnapaTop, 4eTBepTun uudposun
Komnapartop, dopmMmyBay iMnynbCiB Ta UMPPOBUA iHOUKATOP, NPUYOMY BUXIA AiflbHUKA 4acToTu
3'eAHaHWI 3i BXOOOM TPETLOro Tpurepa, nepLumim ta apyruin BUXoamu SKOro nigkmnioyeHi, BignosigaHo, Ao
nepwmnx BXOAIB 4YETBEPTOro Ta N'ATOro efieMeHTiB |, BUuxoau skux 3'egHaHi 3 nepwmMMmn Bxogamu
TPeTbOro Ta 4YeTBEepPTOro pericTpiB, a Apyri BXOAW pasoM 3 APYrMM BXOAOM LIOCTOro efiemeHta |
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nigKroYeHi 0o BUXo4Yy KOMMapaTopa, BXif siKoro 3'eqHaHui 3 BUXOOOM KOMyTaTtopa, nepLuvn BXia
LIOCTOro enemeHTa | nigknioveHnin 4o BMXoay YeTBepPTOro LM poBoro KomMnaparopa, nepLua Ta gpyra
BXiOHI UMPOBI LWMHM GKOro 3'edHaHi, BignoBigHO, 3 BUXIQHUMW LMEPOBMMU LUMHAMKU TPETbOro Ta
YeTBEPTOro pericTpis, BXigHI LMGPOBI WNHN SKUX NiKNIOYEHi OO BUXIAHOT LMPOBOI WNHN ApYroro
nivunbHWKa, a gpyri BXoAM SIKMX pasom 3 BXO4OM hopMyBaya iMnyrnbCiB Ta BXO4OM LLOCTOro perictpa
3'egHaHi 3 BuxogoMm enemeHta ABO, nepwui BXig SKOro MigKNIOYeHUn OO BUXOdYy TPETbOro
NivunbHWKa, NepLwunin BXig SIKOro 3'egHaHMi 3 BMXOOOM LPYroro nidnnbHWKa, a gpyrui Bxig pasom 3
ApyrMMKM BXogamu [Opyroro nivyvnbHuka Ta enemeHta ABO nigkntoyeHi 0O BMXo4y MEpLUOro
umdpoBOro Komnapartopa, Buxia dopmyBada iMnynbCiB 3'€gHaHUA 3 ApYrMM BXOOOM YETBEPTOro
niynnbHWKa, NepLInA BXif SIKOro MiOKNIOYEHU OO BUXOAY LIOCTOro enemeHta |, a BuxigHa undposa
WwmHa 3'egHaHa 3i BXiAHOK LUMPPOBOK LWIMHOK N'ATOro perictpa, BuXigHa uUupoBa LUMHA SKOro
nigkrodeHa 0o BXigHOT LMcpoBOIl WKMHM UMPOBOro iHAMKaTopa, neplni BXig Apyroro nidnnbHUKa
3'egHaHW 3 BUXOOOM APYroro enemeHTa .

MpucTpin ana Tennoei3inHOro AiarHoCTyBaHHA OOMOTOK poTopa rigporeHepaTopa MOSICHIOETHCS
KPECNEHHsIM, Ha KoMy 300packeHa oro CTpyKTypHa cxema.

Ha cxemi: 1 - o6'ektuB; 2 - iH(ppayepBOHMI NpuUMay, WO MICTUTb N OKPeMMX iHppayepBOHUX
ceHcopiB; 3 - OfI0K 3a4aHHSA MOSTOXEHHS; 4 - NepLnin LMPOBMIA KOMNapaTop; 5 - Nepwnii enemenT |;
6 - NnepLunin reHepaTop iMNYNbCiB; 7 - nepwuin Tpurep; 8 - apyrun enemeHt |; 9 - ginbHWK Yyactoty; 10 -
OydbepHun perictp; 11 - gaTyMK NONOXeHHs; 12 - nepLumni perictp; 13 - gpyruii reHepaTop iMNynbCiB;
14 - posnogintoBay TakTiB; 15 - gpyrun perictp; 16 - uudposuii cymatop; 17 - GNOK 3adaHHA
weunakocTi; 18, 19 - TpeTin Ta gpyruin undposi komnapatopw, BianosigHo; 20 - TpeTin enemeHT |; 21 -
Apyrvn Tpurep; 22 - ApYrun nivnnbHuK; 23 - komyTatop; 24 - 6ok nigrotoBku gaHux; 25 - 6rok
nam'saTi; 26 - nepwni NiYNNbHWK; 27 - BIAEOKOHTPONbHUIA Brok; 28, 29 - nepwunin Ta Apyrun KepoBaHi
nigcuntoadi, BignosigHo; 30 - reHepatop Hanpyru; 31 - TpeTin niyunebHuk; 32 - enemeHT ABO; 33 -
TpeTin Tpurep; 34 - yetBepTun enemeHT |; 35 - TpeTin pericTp; 36 - n'atun enemeHT |; 37 - yeTBepTUN
perictp; 38 - 4YeTBepTUN UudpoBuin kKomnapartop; 39 - komnapatop; 40 - woctuii enemeHT |; 41 -
dopmyBad iMNynbCiB; 42 - 4eTBEPTUN NiYMnbHUK, 43 - N'aTuh perictp; 44 - undpoBun iHANKaTop,
npuyoMy BuUXig AiNbHMKA YacToT 9 migknioveHun go Bxoay 6ydepHoro perictpa 10 Ta Ao nepworo
BXOAY BiAEOKOHTPONbHOIo 6roka 27, Apyruii Ta TPETi BXOAM SIKOro 3'€HaHi, BiANoOBiAHO, 3 BUXOA4aMM
nepworo 28 ta gpyroro 29 kepoBaHMX MigCUMIOBaYiB, NepLUi BXOAW SKMX MigKMYEHi OO BUXOAY
reHepartopa Hanpyru 30, a gpyri Bxoau 3'€4HaHi, BianoBigHoO, 3 Nepwnm Ta Apyrum Buxodammu 6noka
nam'ati 25, BxigHa uudpoBa LWKMHA SAKOro nigkMyYeHa [0 BUXIOHOT UUEPOBOI LIMHW MNEpLUOro
niymnbHuKa 26, 4YeTBEepTUMM BXiO BiAEOKOHTPONbHOro 6noka 27 pasom 3 nepwum Bxogom 6roka
NigroToBKM OaHux 24 3'egHaHi 3 BUXO4OM KoMyTaTopa 23, BXigHa uudpoBa LWKMHA SKOro NigkmoyeHa
A0 BuXigHOT uMdpoBoi wnHM BydepHoro perictpa 10, BxigHa uMdpoBa WWHA AKOro 3'egHaHa 3
BMXOAaMM N OKpPeMUxX iHppayvepBOHMX ceHcopiB 2.1-2.n iHppavepBoOHOro npunmada 2, suxig 6noka
nigroToBkM AaHux 24 nigkntodeHui B kona EOM, BuxigHa undposa wrHa 6noka 3agaHHs NOTOXEHHS
3 3'egHaHa 3 nepLluok BXiOHOKW LMPOBOI LIMHOK MNepLUoro uudgposoro komnapaTtopa 4, gpyra
BXiAHa LMdpoBa LWIMHA SKOrO pa3oM 3 BXiOHUMU LMdPOBMMU WIMHaAMKU nepworo 12 Ta gpyroro 15
pericTpiB Migkno4yeHi [0 BuXigHOI ULMGPOBOI LWMHW AdaTyMka MOonoxeHHs 11, BuXig nepworo
umdpoBoro komnapaTopa 4 3'€egHaHUn 3 NepLuMM BXOAOM nepLuoro enemeHTa | 5, gpyruin Bxig sikoro
nigKroYeHnd 0O nepworo Buxody Apyroro Tpurepa 21, a Buxig 3'€edHaHMW 3 neplivMm BXOOOM
nepLuoro Tpurepa 7, Apyruin BXif, SKOro MigknioYeHnn 4o Apyroro Bmuxody Apyroro Tpurepa 21, suxig
apyroro enemeHta | 8 3'egHaHui 3 gpyrum Bxogom 6roka nigrotoBku AaHux 24, Apyra BxigHa
uuncppoBa WwrHa gpyroro umndposBoro komnapaTopa 19 nigknoyeHa 4o BUXIAHOT LnMdpoBoi WnHKU 6oka
3agaHHsa weuakocTi 17, a nepwa BxigHa umdposa WKWHa 3'egHaHa 3 BUXIOHOK LMMPOBOIO LUMHOK
uucppoBoro cymaTtopa 16, nepwa i gpyra BXigHi LMEPOBI WUMHM AKOrO MiAKMOYEHI, BignoBigHo, A0
BUXiOHMX LMdPOBMX WKMH nepworo 12 ta gpyroro 15 perictpiB, Bxoau sikux 3'efqHaHi, BignosigHoO, 3
nepLuInMM Ta Apyrmm Buxogamu posnogjintoada TakTiB 14, TpeTin BUXiA SKOro NigknioyeHuin 4o Apyroro
Bxody pApyroro Tpurepa 21, Buxig gpyroro reHepatopa imnynbciB 13 3'egHaHUn 3 BXOAOM
posnoginioBaya TakTiB 14, Buxig neplioro Tpurepa 7 MigKNIOYEHUWW OO0 MNepLloro BXody ApYyroro
enemeHTa | 8, apyruin BXia AIKoro 3'egHaHUM 3 BUXOAOM MEpLUOro reHepaTtopa iMnynscis 6, a Buxia
NigKroYeHnn 0o BXoAiB AinbHuKa YacTtoTn 9, reHepatopa Hanpyrn 30 Ta komyTaTopa 23, BUXIOHI
umdposi WKHU nepworo 12 Ta gpyroro 15 pericTpiB 3'egHaHi, BigNOBiOHO, 3 MNepLUOID i ApYrot
BXiAHUMW LMDPOBUMN LLUIMHAMKU TPETLOro LmMdpoBoro komnapatopa 18, Buxig Skoro nigkmoyYeHnin o
nepworo Bxody TpeTboro enemeHTta | 20, Opyrvid BXid SAKOro 3'egHaHW 3 BUXOOOM [pYroro
umdposoro komnapaTtopa 19, a Buxig nMigknNioYeHUMn OO nepLioro Bxody Apyroro tpurepa 21, Buxig
AinbHWKa Yactotu 9 3'edHaHun 3i BXOOOM TpeTboro Tpurepa 33, neplnii Ta ApYrui BUXOOM SKOro
NigKNoYeHi, BigNoBigHO, A0 neplmnx Bxoais yeTBepToro 34 Tta n'atoro 36 enemeHTiB |, BUXOAN AKNX
3'egHaHi 3 nepwnmmn Bxogamm TpeTboro 35 Ta YyeTBepToro 37 pericTpis, a Apyri Bxogm pasom 3 gpyrum
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BXogoM n'atoro enemeHTta | 36 nigknioyeHi Jo Buxody komnapartopa 39, Bxig Akoro 3'‘egHaHui 3
BMXOOOM KOMyTaTtopa 23, nepLuimn Bxig n'storo enemeHTa | 36 nigknoyeHnin 4o BUXoQy YETBEPTOro
umdposoro komnapaTtopa 38, nepwa Ta gpyra BXigHi UMGPOBI WNHK GKOro 3'egHaHi, BignoBigHo, 3
BUXiOHUMU UM POBMMK LUIMHaAMK TpeTboro 35 Ta YetBepToro 37 pericTpis, BXiAHI LUAPOBI LLMHU AKNX
NigKNoYeHi 40 BUXIAHOT LMPPOBOI LWMHM OPYroro nivynnbHuKa 22, a pyri BXOAWN SKMX pasoM 3 BXOOO0M
dopmyBaya imnynbciB 41 Ta BxogoM n'aAtoro perictpa 43 3'egHaHi 3 Buxogom enemeHta AbO 32,
nepLunin BXig SIKOro NigkmnoveHnin o BUXoAy TPeTboro fidnnbHuka 31, nepLumin BXxig akoro 3'egHaHnin 3
BUXOAOM APYroro fiYnnbHMKa 22, a opyriin BXig pasom 3 ApyrmMu BXogaMu Opyroro nivunbHuka 22 t1a
enemeHTa ABO 32 nigknioveHi 0o BMxoay nepLluoro umcpoBoro komnapartopa 4, Buxig opmyBaya
imnynbciB 41 3'egHaHMn 3 OpPYrMM BXOAOM YETBEPTOro nivmnbHuKa 42, nepwunin BXig SKOro
nigkrodeHni 0o Buxofdy woctoro enementa | 40, a BuxigHa uudpoBa wWnHa 3'egHaHa 3i BXigHOM
UMdpPOBOD LIMHOK N'ATOro perictpa 43, BuxigHa UM@pPOBaA LWIKMHA AKOrO MigknYeHa A0 BXigHOI
UMdpPOBOI LWMHK LUMGPOBOro iHAMKaTopa 44, neplivi BXig OPYroro niyvnbHUKa 22 3'egHaHvi 3
BMXOO0M Apyroro enemMeHTa | 8, nosuuieto 1 no3HayeHo 06'exTuB.

MpucTpin 3rigHO 3 KOPMUCHOK MOoAENo npautoe Tak. MNMpu nogadi Hanpyru XUBMEHHS NepLuni 6 Ta
apyrmi 13 reHepartopu iMnynbCiB NOYMHaOTL hopmyBaTh BigNOBIAHI NOCNIgOBHOCTI iMNynbCiB. MoOTiK
iH(bpa4yepBOHOro BUNPOMIHIOBaHHS, KWW CTBOPKOETBLCS MOBEPXHEK poTopa rigporeHepaTopa, Lo
3HAXOAMTbCS Ha AesiKil BiAcTaHi Big ONTMYHOI CMCTEMW MPUCTPOID, NOoTpannsie vyepes ob'ekTuB 1 Ha
NiHINKY N OKpeMux iHdpayvepBOHNX CeHcopiB 2.1-2.n iHppayepBOHOro npuriMada 2, postalloBaHMX
B34OBX pagiyca potopa. O4eBnaHO, o npu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
Yacy B nore 3opy iH(ppadyepBOHOrO npuMaya 2 noTpannse nvwe parMeHT NOBEpPXHi B3AO0BXK
pagiyca potopa. OTpumyloum dparmMeHTV TennoBOro 3006paxeHHs, MOxHa nobyaysaTn TenrnoBuw
NopTpPET BCi€i MOBEPXHi poTOpa rigporeHepatopa B NpoLeci noro poboTu.

AKLLo poTop rigporeHepaTopa 3HaXO4UTLCA B HEPYXOMOMY CTaHi abo Moro LWBMAKICTb 06epTaHHA
MEHLUa Big HOMiHanbHOI, TO Ha eKpaH BiAEOKOHTPONbHOro 6noka 27 Ttennose 300paXKeHHS NOBEPXHi
poTopa He BuBoauTbcA. Lle obymoBneHo HacTynHuM. [ig BnnvMBOM Apyroro reHepatopa iMnynbeciB 13
noyeproBo Ha Buxodax poasnoginoBaya TakTiB 14 copmytoTeca curHann. CurHamom 3 MepLuoro
BUXOAY po3nodinoBayvya TakTiB 14 B nepwmin perictp 12 3anucyetbCs Kog 3 BUXoZy AaTyvka
nonoxeHHs 11. B gpyruni perictp 15 curHanom 3 apyroro Buxogy pos3nogintoBayva TaktiB 14
3anncyeTbeCd iHWWA Ko 3 BMXOQY AaTyvka nonoxeHHst 11. PisHMUS 3a3HayYeHUX KoAiB 3a OAUHULO
yacy, Lo 3abe3neyyeTbCcs APYrMM reHepatopom iMnynbciB 13, aBnse coboto WBMaKiCTb obepTaHHSA
poTopa rigporeHepaTtopa, Lo i BU3HA4YaeTbCs B UngpoBoMy cymatopi 16 Ta nogaeTbCa Ha nepLunn
BXig Apyroro umdpoBoro komnapatopa 19, B sKOMY 3L4JIMCHIOETLCS MOPIBHAHHA Yy BUMMAA4I KOAiB
NMOTOYHOI LUBMAKOCTI 0b6epTaHHs poTopa rigporeHepatopa 3 HOMIHAmNbHOW, sfika 3anucaHa B Grioui
3agaHHa wewuakocTi 17. OgHoYacHO curHanu 3 BuxodiB nepworo 12 ta gpyroro 15 perictpis
HaOXO4sTb Ha BXoAM TpeTboro uundpoBoro komnapatopa 18, ae BigdyBaeTbCsl nNepesipka Hanpsamy
obepTaHHs poTopa rigporeHepatopa. B pasi KOPEeKTHOro BUMIPIOBaAHHA LUBWAOKOCTI, Ha BMXOAi
TpeTboro umndposoro komnapartopa 18 3'aBNsA€TbCA cUrHan norivyHoT o4MHULI, KU BigKpUBae TPETIn
enemeHT | 20. Y BMnNagky, Konu WBWAKICTb MeHLUa BiJ HOMiHanbHOI, Ha BUXOAi APYroro uudgpoBoro
komnapatopa 19 3'aBNAeTbLCA cuUrHan noriYHoro Hynsd, Akum yYepes TpeTin enemeHT | 20 nig gieto
curHany 3 TpeTboro BMxoAy posnogintoBada TakTiB 14 3anucyetbcsa B Apyrui Tpurep 21. MNpu ubomy
TENMoBUA MOPTPET poTopa He (hiKCyeTbCS.

Ao X WwemMAakKicTb 0BepTaHHA poTopa rigporeHepartopa CTa€ piBHO HOMIHAMNbHIW, TO Ha Apyromy
Buxodi Agpyroro Tpurepa 21 3'ABNSETbLCA CWUrHan JOMYHOrO HyNs, Ha MOro Meplomy BUXOAi
3'ABNSETLCS CUrHamn NoriYHol oguMHULI, KM NnodaeTbCs Ha BXig nepworo enemeHTa | 5. B MoMeHT
obepTaHHs poTopa, KOMM BiH 3HAXOOWUTLCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOAN 3 BMXOAY
AaTyuka nonoxeHHs 11 Ta 3 Buxogy Onoka 3agaHHsA NONoXeHHs1 3 cniBnagalTb, HA BMXOAi NEpLUOro
uMdpoBOro komnapaTtopa 4 3'aBNA€TbCA CUrHan fOrivYHOT OAUHWLI, SKUM Yepes nepLlumi enemMmeHT | 5
BCTAHOBMOETLCA B OAVHUYHWUIA CTaH nNepLuunn Tpurep 7. BHacnigok Lboro iMnynbcu 3 BUXo4y nepLuoro
reHepartopa iMnynbciB 6 Yyepes opyrui enemeHT | 8 nounHaTb HagxoautTn B 6noku, 3a 4ONOMOrow
AKMX POPMYETHLCS TEMMOBUIA NOPTPET HA EKPaHi BiEeOKOHTPONbHOro 6rioka 27.

3anexHo Big KyTOBOI LIBMAKOCTI 00epTaHHs ® poTopa rigporeHepaTopa BubpaHa 4actoTa
dopmyBaHHS iMnynbciB fi nepworo reHepatopa iMNynbCiB, WO MOB'A3aHO CNiBBIAHOLLEHHAM
fi/n=w/(2n-m), ne m=360°/p, B - MiHIManbHWIA CEKTOP MOBEPXHi pOTOpa, WO NOTpanmsie B none 30py
iHbpayepBOHOro npunMaya 2, n - KoeiuieHT AiNneHHs AinbHUKa 4acToTn 9, WO BiANOBIAAE KiNbKOCTI
OKpeMUX iHppavYepBOHMX CEHCOpIB iHpavepBoHOro npumada 2. OTxe, 3 4vactoTtoto fi/n, npwu
HOMiHanbHIN WBMAKOCTI 06epTaHHst poTopa, Ha BUXOAi AiNbHWKA YacToTu 9 3'ABNSATLCS IMNYNbCHU,
AkMMuK dpikcytoTbes y 6ydepHomy perictpi 10 Ha yac AT=fi/n eneKkTpu4Hi curHann B aHaroroBomy
BUrNsAi 3 BUXOAiB N OKpeMUX iHppayepBOHUX CEHCOPIB iHPpayepBOHOro npunmaya 2. AMNNITyau umx
curHanis NPonopLinHi TemnepaTypi eneMeHTapH1X AiNAHOK NOBEPXHi 06'ekTa (KINbKICTb TakuX AiNAHOK
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N=n-m). KomyTtaTtopom 23 3AilNCHIETLCA 34nTyBaHHSA iHdopmauii 3 OydepHoro perictpa 10 3
HaCTyNHUM Ti NEpPETBOPEHHSM i3 NapanenbHOro Buay NpeacrtaBneHHs B nocnigosHuin. CchopmMoBaHuii
TakvM YMHOM CUrHan 3 BMXOAY KOMyTaTopa 23 noTpannse Ha BXif BiAeOKOHTPOrbHOro 6noka 27 i Ha
BXig ©noka niarotoBkM AaHux 24, B SKOMY BiH NepeTBOPIETLCHA B LMGPPOBY hopMy Ta NPMBOAUTLCA
00 3py4HOro BMay ans nepegadvi B EOM.

eHepaTop Hanpyrn 30, nepwuii 28 Ta gpyrmi 29 kepoBaHi nigcuntoBadi i 6rnok nam'ati 25
npusHayeHi anst GopmyBaHHS CUrHanMiB PO3ropTKX BiA€OKOHTPOsIbHOro 6oka 27. CurHan yactoTolo fi,
Lo HagxoaouTb Ha BXig reHepartopa Hanpyru 30, Ha BMXo4i Npuimae CTyniH4YacTy opmMy (MICTUTL N
CKnagoBux) i MOAAETbCsl Ha BXoAM nepluoro 28 i gpyroro 29 kepoBaHUX MNigcutoBadiB, koedilieHT
NIACUNEHHST AKX 3aJaeTbCa BUXIOHUMW curHanamm ©Onoka nam'siti 25. MNpu uboMy koedpilieHTn
nigcvneHHst nepworo 28 ta gpyroro 29 kepoBaHWX MiACMMOBaYiB 3a4al0TbCs Tak, WO Ha iX BUXO4ax
dopmytoTbca curHanu, nponopuivHi Ri-sing; Ta Ri-cosg;, BignosigHo, Ae Ri - pagiyc, ¢ - KyT
KOOpAWMHATW enleMeHTapHOI [AinsHKM NOBEpXHi poTopa B MOASAPHIA CUCTEMI KOOpAWHAT, IO
06yMOBIIEHO CUrHanamu 3 Jatunka nonoxeHHs 11. Mpu upomy ' = on 1= 0,m .

Ha Bxig 6noka nam'ati 25 curHanM HagxoosTb 3 MNEepLlIoro nivunbHUKa 26, KoediuieHT
nepepaxyHKy SKoro JopiBHIOE M. B pe3ynbTaTi Ha ekpaHi BiAeOKOHTPOMbHOro 6noka 27 npu HasiBHOCTI
0fHOro iHhopMaLINHOro curHany, ABOX CUrHariB po3ropTKM Ta CurHany 3 Buxody AinbHWKa yactotun 9
dopMyeTbCS 306parkeHHs, LLO Bi4NOBIgAE TENOBOMY NOPTPETY pOTOpa rigporeHeparopa.

OueBngHO, WO, 3rigHO i3 3anNpoONoOHOBaHMM anropuTMOM CKaHyBaHHS poTopa rigporeHepaTtopa
30INCHI0ETLCA cnoYaTKy B3A0OBX Aeskoro pagiyca R;. Konu 3akiH4eHo ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci R, 30iNCHIOETbCA CKaHyBaHHS N TOYOK, WO NexaTb Ha pagiyci Rj+1. Tak 3Haxoautbcs
Kpyrosa po3ropTka BCbOro TEMNOBOro 306paxeHHst poTopa rigporeHepartopa B NpoLeci Noro poboTu.

lopeHTndikauis BUTka 0OOMOTKM 3 MNiABMLIEHOK TemMnepaTypol poTopa rigporeHeparopa
30INCHIOETLCA Tak. Haragaemo, Wo Ha BUXOAi AiflbHMKa 4YacToTu 9 curHan 3'aBfSIETbCA KOXEH pas,
KONMW 3aKiHYyeETbCS CKaHyBaHHA B3[OBX MiHINKM iH(pavyepBOHUX ceHcopiB 2.1-2.n. o KoxHOMY
iMNynbCcy 3 BMXOAY AiNbHUKa 4YactoTn 9 TpeTih Tpurep 33 KOXEH pa3 nepeMuKaeTbCs 3 OAHOro
MOMNOXEHHS B iHLUE.

B nepioa, konu potop o6epTaeTbCca 3 HOMIHANBHOK LIBUAKICTIO, HA BUXOAI Apyroro enemexTa | 8
BCTAHOBMOETLCHA MOCMIAOBHICTb IMMYNbCIB, Ska POPMYETHCA NEPLUMM reHepPaTopoM iMnynbCiB 6, i Ui
iMNyNbCU HaAXoOATb Ha MNepLuMi BXig ApYroro nivunbHUKa 22, BHACMIQOK 4YOro Ha WOro BuXo4i
HapoLyeTbCA LMKPOBUIA KOA Bif HYNIbOBOrO 3HAYEHHS A0 MakKCMMarbHOro, Lo BignoBigae KinbKOCTi
iHbpayepBOHUX ceHcopiB 2.1-2.n iHpavepBoHOro npurmada 2. ocnigoBHO 3a HUM BBIMKHEHUN
TpeTin niunnebHuUK 31, KoedilieHT AiNeHHsA SAKoro BiAnoBigae po3mipy o4HoOro nomntca obMoTkM poTopa
rigporeHepartopa B nepepaxyHKy Ha KifbKiCTb CEKTOpPIB MOro CkaHyBaHHS.

Akwo Ha BMXoai ogHoro 3 iHdpadepBOHUX ceHcopiB 2.1-2.n iHGpayYepBOHOro npunmaya 2
3'ABNAETLCH MiOBULLEHE 3HAYEeHHA Hanpyry, WO BiAnoBidae niABULLIEHIN TemnepaTtypi dparMeHTy
nosepxHi 0OMOTKM poTopa rigporeHepaTopa, TO Ha Buxodi komnapatopa 39 dopMyeTbCs iMMNyNbC,
AKMN nogaeTbCs Ha yetBepTun 34 Ta n'atui 36 enemeHTw |. 3anexHO Big NOMOXEHHHA TPETbOro
Tpurepa 33 noriyHuM curHan 3'9BnsieTbCa abo Ha nepliomy, abo Ha ApyroMy WOro BMXodax.
BHacnigok uboro uudpoBuin Kop, WO Bignosigae HoMepy iHpayepBOHOro ceHcopa B IiHiNLi
iHppayepBOHMX ceHcopiB 2.1-2.n iHdpayepBOHOro npuriMaya 2, 3 BUXOAY OPYroro nivnnbHuka 22
HagxoauTb Ha Bxogu TpeTboro 35 Ta yetBepToro 37 perictpiB. | konu nig gieto TpeTboro Tpurepa 33
Ta Komnapatopa 39 BigkpmBaeTbca 4YeTBepTUin 34 Ta n'atmin 36 enemeHTn |, TO undpoBun kog 3
BMXOAQY APYroro nidnnbHuKa 22 3aHOCUTbCA B TpeTin 35 Ta yeTBepTui 37 perictpu. 3asHayumo, Lo
npwv BBIMKHEHHI NMPUCTPOIO, KONK B TpeTboMmy 35 Ta 4yeTBepTomy 37 pericTpax 3anucaHum HyrnboBWUiA
uncppoBuin kod, Npy 3anucy LMPOBOro kogy 3 BMXOAY APYroro mnivunbHuka 22 B TpeTin 35 abo
yeTBepTuUn 37 pericTpy Ha BMXOAi YETBepTOro UMdPOBOro Komnapatopa 38 NPUCYTHIN curHan
noriyHoro Hyns.

Mpn ckaHyBaHHI HACTYMHOro CekTopa MOBEPXHi Momwca poTtopa rigporeHepaTtopa, T06TO, KOnu
TUM Xe iH(pavyepBOHNUM CEHCOPOM, WO i B nonepeaHbOMYy CKaHyBaHHIi, (PiKCyeTbCcs NiaBuLLEHa
Temnepatypa, 10 B TpeTin 35 abo yetBepTun 37 perictpu (B TOW, B SIKOMY 3anvCaHWA HyrbOBWM
uncppoBMIn KOO) 3aHOCMTBCS UMAPOBUN KO 3 BUXOAY APYroro mnivunbHUKa 22, SKui cniBnagae 3
KOOOM, 3anncaHum nNpu nonepeaHbLOMY CKaHyBaHHI, i Ha BUX0Ai YeTBepToro LndgpoBoro komnapaTtopa
38 3'aBnsaeTbca curHan, Wo HaaxoauTb Ha neplinin Bxig woctoro enemenTa | 40. MNpu LuboMy Ha 1Moro
Opyromy BXofi MPUCYTHIM curHan 3 BMxoA4y Komnapatopa 39, BHACMiAOK 4Oro Ha neplun BXig
YeTBEepPTOro niuunbHWKa 42 HaaxoOuTb IMMYMNbC, SKMM HapOLLYETbCA B HbOMY LUMPOBUIA KOA, LLO
CBiAYMTb NPO HasiBHICTb MiABMLLEHOI TemnepaTypu B CYCiAHIX CeKkTopax B OAHOMY BUTKY Moftoca
06MOTKM poTopa rigporeHepaTopa.

Take ckaHyBaHHS Ta BignoBigHa ob6pobka iHdopmauii 3AINCHIOETLCA Hag KOXHUM MOJTHOCOM
0OMOTKM poTOpa rigporeHepatopa NPoTAroM MOBHOro obepTy poTopa rigporeHepaTopa, BHacnigok
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4YOro 0HaKOBUN LIMPOBUIA KOO NEPIOAUYHO 3 BUXOAY APYroro nivunbHMKa 22 3aHOCUTLCS NOYEeproBo
TO B TpeTin 35, To B YeTBepTUn 37 perictpu (3a ymoBM, L0 iCHye obnacTb niaBuLLEHOT TemnepaTypu
OQHOro BUTKa nomntca 06MOTKM poTopa). [licnst 3aBepLUEHHS CKaHyBaHHSA OAHOrO MOStoCy OOMOTKM Ha
BUXOAi TPEeTbOro nivynnbHUKa 31 3'aBnaeTbca iMnynbc, skum yvepes eneMeHT ABO 32 obHynsaTbCs
TpeTin 35 Ta yerBepTun 37 perictpu. Llum xe curHanom uudpoBUN KO4 3 BMXOOY YETBEpPTOro
nivunbHUKa 42 nepeHocUTbCHa B N'aTUiA perictp 43 i N0 3aBepLUEHHI iMMNyNbCy Ha BUXOAi dhoopMyBava
iMnynbciB 41 3'ABNSETLCA CUTHANM, SIKUM OBHYNSIETLCS YETBEPTUI NIYNNBHUK 42,

lMicns uboro po3noYMHAETBLCA CKaHyBaHHSA Apyroro nontca obMoTku poTopa rigporeHepartopa.

Mo 3aBepLUeHHi ckaHyBaHHSA BCiX NOMNtOCiB 06OMOTKM poTopa rigporeHepaTopa Ha BUXOAi NepLuoro
umdpoBoro komnapartopa 4 3'aBNAETbLCA iMNYNbC, SKMM OBHYNAeTbCcA Apyruin 22 Ta TpeTin 31
niynneHukn i Yepes enemeHT ABO 32 obHynaTbea TpeTii 35 Ta yetBepTun 37 perictpu. Lium xe
CUrHanoMm umndpoBUn Ko 3 BUXOAY YETBEPTOro NivunbHMKa 42 nepeHoCcuTbes B N'ATui perictp 43 i no
3aBepLUEHHi iMNynbcy Ha BuxoAdi hopmyBadva iMnynbciB 41 3'ABNAETLCA CUrHamn, SkUM OBHYNsSETLCA
YeTBEPTUN NIYUNBbHUK 42.

LUndposuin kog 3 Buxogy n'atoro perictpa 43 3aHOCUTbCH B LMdpoBUn iHaukaTop 44, Ha KoMy
noyeproBo BigoOpaXaeTbCs OOBXMHA OOMnacTi MigBMLLEHOI TemnepaTypy B3OOBX OOHOro BWTKa
KOXXHOrO nosntocy obMmOTKM poTopa rigporeHepatopa, WO i € curHanom Aans obcnyroByr4oro
nepcoHany LWoAo0 MOXIMBOCTI NoAanbLUOi ekcnnyaradii rigporeHepaTopa.

Y pasi, Konu niaBuLLeHy TemnepaTypy Mae Tifbku pparMeHT i3onsuii BUTKa nontoca oOMOTKM B
umdpoBoMy iHankaTopi 44 iKCYETbCS 4MCNO, WO NIATBEPI)KYE BUHUKHEHHST JOKanbHOi obnacTi
nigBULLIEHOT TeMnepaTypu.

Linkn ckaHyBaHHs1 MOBEPXHi poTOpa rigporeHepaTopa NOBTOPIOETLCA.

®OPMYJIA KOPUCHOI MOJENI

MpucTpin ana Tennoei3iiHOro pAiarHocTyBaHHA OOMOTOK poTopa rigporeHepaTtopa, WO MiCTUTb
00'eKTMB, AINbHMK YacTOTW, BiAEOKOHTPONbHUI BOK, ABa KEpOBaHi NiacunoBadi, reHepaTop Hanpyru,
Onok nam'siTi, Nnepwunin NiYnnbHUK, GNOK NiArOTOBKM OaHUX, koMyTaTop, 6ydepHuii perictp, N OKpeMux
iHppa4yepBOHNX CEHCOpPIB iHpa4YepBOHOro npumada, GnoK 3agaHHsl MOJNIOXEHHS, TpUM UUdpPOBI
KoMnapaTopu, OaTyMK MOJIOXKEHHS, OBa PpericTpu, Tpu enemeHTtn |, gBa Tpurepu, Grok 3agaHHsi
LBMAKOCTI, LUMdpoBUIA cymaTtop, po3nogifnitoBay TakTiB, ABa reHepaTopu iMNynbCiB, NpUyYoMy BUXig
AiNbHWKa YacToTK NiAKNIOYEeHNA 40 BxoAiB bydepHoro perictpa, nepLuoro niYmnbHYKa Ta 40 NepLuoro
BXOAY BiJEOKOHTPONbLHOro Grioka, Apyrvn Ta TpeTin Bxoau AKoro 3'egHaHi, BigNoBIigHO, 3 BMXOZ4amu
nepLUoro Ta Apyroro KepoBaHWX nigcurioBadis, nepLli BXoAW AKMX NiAKITIOYEHi 40 BUXOQY reHepaTopa
Hanpyrun, a apyri BXoau 3'edHaHi, BignoBigHO, 3 nepwunM Ta Apyrum Buxodamu 6rnoka nam'ati, BxigHa
uMdpoBa LUMHA SKOro MigKnoYeHa 40 BUXIAHOT LMAPOBOI LUMHM NEPLLOro NiYUNbHUKA, YETBEPTUI BXig
BiJEOKOHTpONbHOro 6rnoka pasoMm 3 neplwyMm Bxogom 6rnoka MigroToBkM AaHux 3'egHaHi 3 BUXOAOM
KOoMyTaTopa, BXigHa LM@poBa LWMHA SKOro MigknyeHa A0 BUXiOHOI UMEpPOBOI WKHN GydepHOoro
pericTpa, BXigHa uMdpoBa LMHA AKOro 3'egHaHa 3 BMXOO4aMWM N OKpeEMUX iHpavyepBOHUX CEHCOPIB
iHppayepBOHOro npuimMayda, Buxig Groka nigroToBKM AaHUX NigknodveHun B kona EOM, BuxigHa
uucppoBa wmHa Onoka 3adaHHA MOMOXEHHS 3'€4HaHa 3 MEPLUOH BXiAHOK UUGPOBOIO LUMHOK
nepLioro UMpPOBOro KomMnapatopa, fpyra BXigHa UuudpoBa LIMHA SKOrO0 pasoM 3 BXiQHUMU
LUnpoBMMM LUIMHAMU NEPLUOro Ta APYroro pericTpiB NigknioYeHi 4o BUXIQHOT LMdPOBOI LWNMHM gaTyumka
MONOXEeHHs, BUXiA4 nepworo uMdpoBOro komnapaTtopa 3'€dHaHWA 3 neplimMMm BXOOOM MepLUoro
ernemMeHTa |, Apyrui BXig AKOro NigKnoYeHuin 40 NepLloro BUXoAy ApYyroro Tpurepa, a Buxig 3'egHaHun
3 nepwunm BXOOOM MepLloro Tpurepa, ApYyrun BXig SKOro NigKMoYeHWn 00 APYroro BMXOAY ApYroro
Tpurepa, BuXig Apyroro enemeHta | 3'egHaHuin 3 gpyrum BxoAom 6roka nigroToBkM AaHux, gpyra
BXigHa umMdpoBa LWKHa OPYroro LMdpoBOro KomnapaTtopa nigknioyeHa 4o BUXIAHOI UUPOBOI LIMHK
Onoka 3agaHHs LWBMAKOCTI, a neplua BxigHa uMdpoBa WnHa 3'eqHaHa 3 BUXiQHOW LMAPOBOIO LLUMHO
umdpoBoro cymartopa, nepwa i gpyra BXigHi LM@POBI LIMHW SKOro NigKNOYeHi, BignosigHo, A0
BUXiAHWX LMPOBUX LLINH NEPLUOro Ta ApYroro pericTpie, BXoau sikux 3'eQHaHi, BignosigHo, 3 nepimnm
Ta Opyrum Buxodamu po3nofifntoBada TakTiB, TPeTi BUXi4 AKOro MigKNMOYEHUWN OO0 ApYroro BXoay
Apyroro Tpurepa, Buxig Apyroro reHepaTopa iMnynbCiB 3'€QHaHWIA 3 BXOAOM pO3nofjintoBaya TakTiB,
BUXiZ nepLioro Tpurepa NigknoYeHUn OO0 NepLlioro BXOoA4y Apyroro enemeHTa |, Apyrun BXig siKoro
3'eQHaHMIi 3 BMXOOOM MepLIoro reHepartopa iMnymnbCiB, a BuUXig MigKMYeHUn OO BXOAiB AinbHUKA
4YacToTW, reHepaTopa Hanpyrn Ta KomyrtaTopa, BMXigHI LMAPOBI LUMHW NepLloro Ta Apyroro pericrTpis
3'egHaHi, BIiANOBIAHO, 3 MEPLIOD i APYrow BXiAHUMWU UUMPPOBUMMU LUMHAMM TPETLOro LMQPOBOro
KoMnaparopa, BUXig SKoro nigknoYeHuin o nepLioro Bxody TpeTboro enemMeHdTa |, gpyrun exig sikoro
3'eAHaHW 3 BMXOAOM JpYyroro LMdpoBOro koMmnaparopa, a BuXia NiAKMYeHWA OO0 nepLuioro Bxogy
Opyroro Tpurepa, kM Bigpi3HAETLCSA TUM, LLIO B HbOro BBEAEHO TPU NIYUNBHUKKU, TPU pericTpu, Tpu
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enemeHtn |, enemeHt ABO, TpeTin Tpurep, KoMnapaTtop, YETBEPTMMA LUPPOBUIA KomMNapaTop,
dopmyBay iMNynbCiB Ta LMAPOBUI iHONKATOP, MPUYOMY BUXiA OiflbHUKA YacTOTK 3'€QHaHNIA 3i BXOOOM
TPeTbOro Tpurepa, nepwnin Ta Apyrui BUXOAW SIKOrO NiAKMOYeHi, BigNOBIAHO, A0 MepLUMX BXo4is
YeTBEPTOro Ta M'ATOr0 enemeHTiB |, Buxogu sikmx 3'egHaHi 3 nepwyMy Bxogamum TpeTboro Ta
YeTBEpPTOro pericTpie, a Apyri BXoAn pasom 3 ApYyrMM BXOLOM LWIOCTOro enemeHTa | migknioyeHi go
BMXOAY KOMMNapaTopa, BXif SIKoro 3'€4HaHui 3 BUXO40OM KOMyTaTopa, NepLuviA BXig LIOCTOro eneMeHTa
| nigknovyeHnn 0o BUXoAdy YeTBepToro LMcpoBOro KoMnapatopa, neplia ta gpyra BXigHi umdposi
LWNHN SKOro 3'egHaHi, BiAMOBIAHO, 3 BMXIAHUMW UWMPOBUMM LLUMHAMKU TPETLOrO Ta 4YeTBEepTOro
pericTpiB, BXigHI LMPOBI LLUMHU SKUX NIAKMOYEHi 40 BUXIAHOT LMPOBOI WMHM APYroro nivnnbHuKa, a
OpYyri BXOOU SKUX pa3oM 3 BXOAOM hopMyBaya iMNynbCiB Ta BXOAOM LUOCTOro perictpa 3'eqHaHi 3
Buxogom enemeHta ABO, nepLumnn BXig AKOro NigknoyYeHnin 4o BUXOAY TPETbOro nivnnbHUKa, NepLunia
BXidl AKOro 3'e4HaHWi 3 BMXOOOM APYroro nidunbHWKa, a ApYyruin BXia4 pasom 3 Apyrumu BXo4amu
apyroro niyvnbHuka Ta enemeHta ABO nigkniodeHi Ao Buxody nepLuoro LmMcpoBOro Kommnapartopa,
BUXia bopMyBaya iMNynbCiB 3'€eQHaHUN 3 4PYrMM BXOAOM YETBEPTOro nNidnnbHMKa, NepLUInin BXid SIKOro
NigKNoYeHnn OO0 BUXOAY LUOCTOro ernemeHTa |, a BuxigHa umdpoBa WKMHa 3'€gHaHa 3i BXigHOK
LMdpOBOIO LLUMHOK M'ATOro perictpa, BMxigHa undposa WnHa 9KOro nigkroyeHa 4o BXigHo  umdpoBol
WNHN uncbpoBOro iHAMKaTopa, neplunin BXig Apyroro nivyunbHUKa 3'€egHaHWn 3 BMXOOOM APYroro
enemeHTa .
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