KopucHa moaenb HanexuTb A0 6e3KOHTaKTHOT TePMOMETPIi | MOXXe ByTW BUKOpUCTaHa AN BUMIpHOBaHHSA
TemnepaTypu o6'ekTiB, WO 06epTatoTbCH, 30KpemMa noBepxHi 06MOTOK poTopa rigporeHepaTopis.

Bigomuin npuctpini ans 6e3kOHTaAKTHOrO BUMIPIOBaAHHA Temnepatypu poTopa rigporeHepatopa ([MateHT
YkpaiHm Ne 66866, MINK GO1K 13/00, 6ton. Ne 2, 2012), wo MicTuTb 06'eKTUB, iHppayepBOHUI NpUAMay, Lo
MICTUTb N OKpeMux iHdpa4YepBOHUX CEHCOPIB, AiNbHUK 4YacToTun, OydepHun perictp, komytatop, Grok
nigroToBKM [OaHWX, OBa reHepaTopu iMMynbCiB, ABa KepoOBaHi NigcunioBadi, BiOeOKOHTPOSNbHWUA OOK,
NiYMNbHKK, reHepaTop Hanpyru, 6ok nam'aTi, 4aTYMK NONOXEHHS, OMOK 3agaHHA NONOXEHHS, BNOK 3a4aHHS
LWBMAKOCTI, po3noaintoBay TakTiB, ABa perictpu, ABa UMGPOBI komMnapaTtopu, umdposBmi cymatop, ABa
Tpurepn, nBa enemMeHtTu | Ta iHAMKATOp, NPUYOMY BUXiO AiflbHMKA 4acTOTM NIAKMOYEHUA [O BXOAiB
OycepHoro pericTpa, niYnnbHMKa Ta 40 NepLUOro BXoAy BiA€OKOHTPONbHOro 6rioka, Apyrun Ta TpeTin Bxoau
SIKOro 3'eHaHi 3 BUXO4amMu NepLUoro Ta ApYyroro KepoBaHUX NiACUNIOBAYIB, NepLUi BXOAU SKUX NiOKMNIOYEHi 40
BMXOAY reHepaTopa Hanpyru, a gpyri Bxoau 3'egHaHi, BianoBigHO, 3 nepLivMMm Ta ApyrMm Buxogamu Groka
nam'sTi, BXigHa uMdpoBa LWMHA SKOro nigknoyeHa 4o BUXigHOT LMPOBOI WWMHM NiYUNbHUKA, YHeTBEPTUN BXig
BiJEOKOHTPONbHOrOo 6roka pasoMm 3 nepwum BXoAOM Ofoka nigroToBKM [aHUX 3'€4HaHi 3 BMXOOOM
KoMyTaTopa, BXigHa LMdpoBa LUMHA AKOro NiaKnoyeHa A0 BUXIAHOT UMEPOoBOI WKMHU BydepHoro perictpa,
BXiAHa uMdpoBa LWKMHA SKoro 3'egHaHa 3 BUXO4AMM N OKPEMUX iHGPPaAYEepPBOHNX CEHCOpIB iHdpayvepBOHOIo
npuiMmada, Buxig Onoka niaroToBkM AaHux nigknioveHun B kona EOM, BuxigHa uudpoBa wmHa 6Groka
3a[laHHA NONOXEHHS 3'eéQHaHa 3 NepLUOol0 BXiAHOK LMEMPOBOD LMHOK NepLuioro uMdpoBOro komnaparopa,
apyra BxigHa uMdpoBa WNHA SKOro pasom 3 BXigHMMU LMGPOBUMM LUMHAMW MEPLLOro Ta ApYyroro perictpis
NigKNYeHi 40 BUXIAHOT UMCPOBOI LWMHM OaTyMKa MNOSIOXKEHHS, BUXi4 nepuoro umMdpoBOro komnaparopa
3'eAHaHW 3 NepLuyM BXOAOM MepLIoro enemexta |, Apyrvn BXig SKOro nigkrnoYeHWn A0 NEepLUoro BUXOAY
apyroro Tpurepa, a Buxig 3'egHaHMn 3 nNeplyM BXOAOM MEPLUOro Tpurepa, APYrMn BXig SKOro pasom 3i
BXOAOM iHAMKaTOpa NiAKMoYeHi A0 Apyroro BMXOQY APYroro Tpurepa, nepluini Bxig SKOro 3'€gHaHui 3
BMXOAOM ApYroro uudpoBOro Komnaparopa, gpyra BxigHa uudpoBa LMHA AKOro NigknoyeHa 40 BMXIQHOT
uncpoBoi WKHN Brnoka 3agaHHSa LWBMAKOCTI, a nepwa BXxigHa uudpoBa LWKWHA 3'edHaHa 3 BUXIAHOM
UMPOBOIO LUMHOK LMAPOBOro cymaTopa, nepla i gpyra BXigHi uvdpoBi LWMHM SKOro MigKMOYEHi,
Bi4MNOBIAHO, A0 BMXIAHUX LMMPOBUX LLUMH NEpPLIOro Ta APYroro pericTpiB, BXOAWN sikMX 3'€QHaHi, BignoBigHo, 3
nepwmm Ta gpyrumMm BMXo4amu po3nofintoBadva TakTiB, TPETIN BUXig AKOro nigkmovyeHun OO OpYyroro BXoay
Jpyroro Tpurepa, BuXig Opyroro reHepaTopa iMnynbCiB 3'€e4HaHWin 3i BXOAOM pO3MoAintoBaya TakTiB, BUXIA
nepworo Tpurepa nigknioyYeHuin 40 nepLlioro Bxody Apyroro enemeHta |, apyrui Bxig dkoro 3'egHaHui 3
BMXOJOM NepLUoro reHepatopa iMnynbCeiB, a BMXig NiAKMYeHUn 00 BXOAIB AifbHWKA YacToTW, reHepaTtopa
Hanpyru, komyTaTtopa Ta 4O Apyroro BxoAy 6noka niagroToBku AaHuWX.

["0NnoBHUM HeOoMiKOM JaHOro NPUCTPOIO € Te, WO BiH He A03BoNSAE ineHTMdikyBaTh Ta (ikcyBaTtn BUTOK 3
nigBULLIEHOK TemnepaTypol noftca OOMOTKM poTopa rigporeHepatopa B MpoOLEci BUMIPHOBAHHA MNOMoO
TennoBoro nopTpeTy nig 4ac poboTu, OCKiNbkU rigporeHepaTop € cneundiyHO eneKkTPUYHOK MaLUMHO
3aKpUTOro BUKOHAHHS, L0 YCKNaaHE JOCTYN A0 Moro o6epToBMX YacTUH.

Ak Hanbnwxyun aHanor BubpaHui NpUCTpin Ans 6E3KOHTAKTHOrO BMMIPIOBAHHSA TemnepaTypu potopa
rigporeHepatopa (MateHT YkpaiHn Ne 128194, MIMK GO1K 13/08, 6ion. Ne 17, 2018), wo mictutb
iHppayepBOHUIM NpuUiMad 3 N OKPEMMUX iHPpayYepBOHMX CEHCOPIB, AiNMbHMK YacToTu, OydepHuin pericTp,
KoMyTaTop, ORnOK nNigroToBKM [OaHuX, [ABa reHepaTopu IiMNynbCiB, [Ba KepoBaHi nigcunoBadi,
BiJEOKOHTPONBbHUIA ONOK, ABa MiYMNBHUKWA, reHepaTop Hanpyru, Grok nam'saTi, OAaTYMK MOMOXEHHs, 6ok
3aflaHHs MONOXeHHs, ONok 3adaHHs LWBWAOKOCTI, pO3nodintoBay TakTiB, MN'ATb pPericTpie, Tpu UMdPOBI
KomnapaTtopu, uudcdpoBuin cymaTop, ABa Tpurepu, Tpu enemeHTu |, iHOukaTop, aHanoro-uMdpoBui
nepetsoptoBay (ALIT), dopmyBay curHany, komnapatop (B noganblUOMy NepLIni komnapaTop) Ta ABa
undpoBi iHOUKaTOpW, MPUYOMY BUXi4 OifbHMKa 4acToOTW NigKNIOYEeHWA OO0 BxoAdiB OydepHoro pericTpa,
MepLoro fivyvnbHMKa Ta A0 MEpPLUOro BXOA4Y BiOEOKOHTPONbHOrO Grioka, OPYrMi Ta TpeTin BXoOu SKOro
3'egHaHi 3 BMXOO4aMM MEpLIOro Ta APYroro KepoBaHWX NiACKMMOBadYiB, neplli BXOAW SKUX MigKNHYEHi OO
BMXOAY reHepartopa Hampyru, a gpyri Bxogu 3'egHaHi, BignoBigHO, 3 nepwum Ta ApyruM Buxogamu Groka
nam'arti, BXigHa UMdpPOBa LUMHA SIKOrO MigKNvYeHa A0 BUXiOHOI LUMEPOBOI LUMHU MEPLUOro NiYnIbHKKA,
nepwuin Bxig G6noka MigroToBKM AaHMX pa3oM 3 YETBEPTMM BXOAOM BiA€OKOHTpOnbHOro Groka 3'egHaHi 3
BMXOLOM KOMyTaTopa, BXigHa LUndpoBa LWKHA SKOro MigknoveHa 0o BUXIQHOI LMdPOBOI WuHN BydepHoro
perictpa, BxigHa uudpoBa LWMHA SAKOro 3'egHaHa 3 BMXO4aMW N OKpPeMUX iHdpadepBOHUX CEHCopiB
iHdbpayepBoOHOro npurMayda, Buxia 6roka nigroToBkM AaHMX nigknodeHuid B kona EOM, BuxigHa umdposa
WKHa Gnoka 3agaHHsA MONOXEHHS 3'€éAHaHa 3 MepLUOD BXIAHOK LMGPOBOK LUMHOK NEpLUOro LMgppoBOro
KoMnapaTopa, gpyra BxigHa UMdpoBa LUMHA SKOro pasoM 3 BXiAHUMU UUAPOBMMMK LLIMHAMU NEPLUOro Ta
Opyroro pericTpiB nigknoYeHi 4o BMXIAHOT LMAPOBOI LWMHM AaTyMKa MNOMOXEHHS, BUXig nepLuioro umMgpoBoro
KomnapaTopa 3'€egHaHMi 3 nepwuMm BXOOOM MepLuioro enemeHta |, gpyrun BXig SIKOro Migkm4veHun o
nepLIoro BMXo4y ApPYroro Tpurepa, a Buxig 3'€AHaHW 3 MepluMM BXOOOM MepLUoro Tpurepa, Apyrun Bxig
SIKOro pas3oM 3i BXOAOM iHOuKaTopa NigKM4YeHi 4O OpYroro BMXoQy APYroro Tpurepa, nepLumin BXig SIKOro
3'egHaHM 3 BMXOOOM OpYyroro LMcpoBOro kKomnapaTopa, Apyra BxigHa uudpoBa LWMHa AKOro nigkrnoveHa
00 BUXiOHOT UMPOBOI WKHM Ofoka 3agaHHA LBWMAKOCTI, a nepla BxigHa uudpoBa wWuHa 3'egHaHa 3
BUXIiZHOI LMGPOBOIO LLIMHOK LIMGPOBOro cymaTtopa, neplua i gpyra BxigHi LMdpoBi LUNMHM SKOro NiAKITHYEHI,



BiAMOBIQHO, OO0 BUXIAHUX LIMPOBUX LUMH MEPLLIOro Ta APYroro pericTpis, BXOAMW SAKMX 3'€f4HaHi, BignoBigHo, 3
nepwuM Ta OpyrumM BMXOAaMu pO3NOAintoBava TakTiB, TPeTil BUXig SKOro NiakMoyYeHun 0o ApYroro Bxoay
Opyroro Tpurepa, Buxig Opyroro reHepartopa iMnynbCiB 3'€QHaHUA 3i BXOAOM pO3noAintoBava TakTiB, BUXIA
nepLioro Tpurepa nigknovYeHnn OO NepLlioro BXoA4y APYroro enemeHTta |, gpyrun Bxig sikoro 3'egHaHuin 3
BMXOAOM MNEPLUOro reHepartopa iMnynbciB, a BMXig NigKMOYEHUIA OO BXOAIB AiflbHMKa YacTOTW, reHepaTopa
Hanpyr1, koMyTatopa Ta A0 ApYyroro Bxoay 6roka nigrotoBku AaHux, BuxigHa uudposa wuHa AL 3'egHaHa
3 BXiQHOK LMPOBOIO LUMHOK TPEeTbOro perictpa, BuxigHa UMgpoBa LWMHA SKOro NigknideHa Oo BXigHOT
LMGPOBOI LLMHM 4YeTBEpPTOro perictpa Ta A0 nepuwoi BXigHOI LMEPOBOI LWWHU TPETLOro LNGPOBOro
KomnapaTopa, Apyra BxigHa umdpoBa LUMHA SKOro 3'eqHaHa 3 BUXigHoW undposoto wuHo AL, a Buxig
nigKnNioYeHnn Jo Apyroro Bxody TpeTboro enemeHta |, neplumm Bxig gkoro pasom 3 gpyrum sxogom ALIM
3'eQHaHi 3 BMXOAOM Apyroro enemeHta |, a Buxiga nigknooyeHUWn [0 Bxody TPeTboro perictpa, Buxig
komyTatopa 3'egHaHunm 3 nepwwum Bxogom AL Ta 3i BxogOM nepLioro komnapatopa, BUXi4 $KOro
NigKNIoOYeHn 40 NepLUoro BXoAy APYroro nivunbHWKa, BUxigHa UMdpoBa LWMHA SKOro 3'€eAHaHa 3 BXiAHOW
LUMPOBOIO LUMHOKW M'ATOrO perictpa, a Apyruv BXi4 NiOKMYEeHMn OO BMXOAy dhopMyBaya curHany, BXig
SIKOr0 pa3oM 3i BXxOJ4amMu 4eTBEepTOro Ta M'ATOro pericTpi 3'egHaHi 3 BMXOAOM MepLUOro LncpoBOro
KomnapaTopa, BUXigHi LUMdpoBI LWMHM YeTBEPTOro Ta N'ATOro pericTpiB NigkNoYeHi, BignoBigHoO, 40 BXigHUX
LMGPOBUX LLIMH NEPLUOro Ta APYroro UnMdpoBuX iHgMKaTopIB.

["0NIOBHUM HeOoMiKOM A4aHOro NPUCTPOLO € Te, WO BiH He A03BONsE igeHTUdiKyBaT Ta doikcyBaTn BUTOK 3
niaBMLLEHOK TemnepaTypol nomnca oOMOTKM poTopa rigporeHepatopa B MpoLeci BMMIpIOBaHHSA MOro
TEenmnoBoro nopTpeTy nig 4ac poboTu, OCKINbKU rigporeHepaTop € cneundiyHo eNnekTPUYHOK MaLUMHOK
3aKpUTOro BUKOHAHHS, L0 YCKMNaaHIE JOCTYN A0 MOoro o6epToBMX YacTUH.

B ocHOBY KOpuCHOI Moaeni nocTaBneHo 3adayy CTBOPEHHA NPUCTPOK Afs  TEnnoBi3iHOro
AiarHocTyBaHHA 06MOTOK poTopa rigporeHepaTopa, B SKOMY 3a paxyHOK BBEAEHHsS1 HOBMX BroKiB Ta 3B'A3kiB
MK HAMM 3'BNSIETLCA MOXKIMBICTb Ha NPALOOYOMYy rigporeHepaTopi igeHTudikyBaTn Ta gikcyBaTn BUTOK 3
nigBULLIEHOK TemnepaTypor nontoca OOMOTKM poTopa rigporeHepatopa B MpoOLEcCi BMMIPIOBAHHA IMOro
TEnmnoBoro NOPTPeTy, WO POo3LUMPIOE PYHKLOHANBHI MOXITMBOCTI MPUCTPOIO.

MocTaBneHa 3agava BUPILLYETbCA TUM, WO MPUCTPIA Ons TEnnoBi3iMHOrO AiarHOCTyBaHHS OOMOTOK
poTopa rigporeHepartopa, WO MICTUTb iH(bpavyepBOHMI NpuMad 3 N OKPeMUX iHPpavYepBOHUX CEHCOPIB,
AOiNbHUK YacToTu, bydepHUn perictp, komytatop, OMNoK NigroToBKM OaHUX, ABa reHepaTopu iMnynbceiB, ABa
KepoBaHi nigcunoBadi, BideoKOHTPOMbHWUIA BMoK, ABa NiYUNbHUKK, reHepaTop Hanpyry, 6nok nam'aTi, 4aT4mk
NONoXeHHs1, 610K 3ag4aHHA NONMOXeHHs, 610K 3aAaHHA WBWMAKOCTI, pO3MNoaintoBady TakTiB, N'ATb PETiCTPIB, TPy
uudposi Komnapatopu, UU@PPOBUW cymaTtop, ABa Tpurepu, Tpu enemeHTu |, aHanoro-umMdposui
nepeTeoptoBay, opMyBay curHany, nepwmini komnapartop Ta ABa UMEpPOBI iHAMKaATOPW, NPUYOMY BUXIA
AiNbHMKa YacToTK NiAKMIOYeHn Ao Bxoais OydepHoro perictpa, NepLuoro nidvnbHYKa Ta 4O MepLUIoro Bxody
BiJEOKOHTPONbHOrO 6rioka, OpyrMn Ta TPETi BXOAM SAKOro 3'eAHaHi 3 BMXOAaMW MNEpLUOro Ta ApYroro
KepoBaHWX nigcunoBadie, neplli BXoAM AKMX MiOKMNOYeHi A0 BUXOQY reHepartopa Hanpyru, a apyri Bxogu
3'egHaHi, BigNOBIOHO, 3 Mepwum Ta ApyruMm Buxogamm 6Gnoka nam'sTi, BxigHa uudpoBa LWMHA SKOro
nigkniovYeHa OO0 BUXIOHOI LMAPOBOI WMHM NEPLUOro MiYunbHMKa, Nepliunin Bxig Gnoka nigrotoBKU AaHUX
pa3oM 3 YeTBEPTMM BXOOOM BiJEOKOHTPONbHOro 6noka 3'egHaHi 3 BUXOAOM KoMyTaTopa, BXxigHa uudposa
LWMHa AKOro MigknmdeHa OO BUXiAHOT uudpoBoi WwWnHKM BydepHoro perictpa, BxigHa uudpoBa LWIMHA AKOro
3'e¢dHaHa 3 BMXOO4aMM N OKpeMuX iHdppayepBOHUX CeHCopiB iHdpadYepBOHOro npuimada, Buxig OGroka
niaroToBkW AaHMX nigkniodeHnn B kona EOM, BuxigHa undpoBa WwnHa 6rioka 3agaHHSA NOMNoXeHHs 3'eqHaHa
3 MepLlot0 BXiAHOK LMMPOBOKO LLMHOK MEepLIOro UugpoBoro komnaparopa, apyra BxigHa umdposa LWnMHa
AKOro pasomM 3 BXiQHMMW LUMMPOBAMW LUMHAMKM MEepLIoro Ta APYroro pericTpiB NigKMioYeHi 0O BMXigHOI
UMcpoBOI WIMHM AdaTyMKka MOMOXEHHS, BUXi4 Meplioro uudpoBoro komnapatopa 3'€gHaHui 3 MepLinm
BXOAOM nepLioro enemeHTa |, gpyrui Bxig AKOro nigknyveHurn OO NepLioro Buxody Apyroro tpurepa, a
BVXiA 3'€QHaHMIA 3 NepwunM BXOOOM NepLUoro Tpurepa, Apyruin BXig SKOro Migknio4YeHnin o Opyroro Buxoay
Apyroro Tpurepa, nepLuvi BXig IKOro 3'egHaHunin 3 BUXOO0M ApYyroro LmdpoBoro komnapaTopa, gpyra BxigHa
uucpoBa WnHa AKOro NigkMYeHa 0o BUXigHOT LndpoBoi WnHM 6noka 3agaHHs WBWMAKOCTI, @ nepLua BXxigHa
uudpoBa WrHa 3'€edHaHa 3 BUXIQHOK LUUPOBOIO LLMHOK UUGPOBOro cymartopa, neplla i gpyra BXigHi
UMPOBI LUMHK AKOro NiAKMYeHi, BiANOBIiAHO, A0 BUXIAHUX LUUGPOBUX LUWH NEpLUOro Ta APYroro pericTpis,
BXOOM SKMX 3'€HaHi, BiANOBIAHO, 3 NepLIMM Ta ApYruM BUXo4amMu po3nojintoBaya TakTiB, TPETil BMXig sKoro
nigKnNioYeHnn 4o Apyroro Bxoay ApYyroro Tpurepa, BUXig Apyroro reHepaTtopa iMnynbciB 3'€4HaHUN 3i BXOAOM
pos3noAinioBaya TakTiB, BUXiA4 MepLloro Tpurepa MigKNIOYEHUM OO NepLUoro BXody Apyroro ernemeHta |,
Opyruin BXig SKoro 3'€eAHaHMN 3 BUXOAOM MeEpLUOro reHepartopa iMnynbCiB, a BUXia NigKNioYeHu 40 BXOAiB
AiNbHMKa YacToTK, reHepaTopa Hanpyru, Komytatopa Ta Ao Apyroro Bxody 6noka nigrotoBku gaHux, BUXigHa
LuMdpoBa WMHA aHanoro-uMgpoBoro nepeTeoptoBayva 3'egHaHa 3 BXiOHOK LMEPOBOIO LUMHOK TPETbOro
pericTpa, BUXigHa ungpoBa WnHa AKOro nigkrnoveHa 0o BXigHOI LMdpoBOI LWNHW YeTBEPTOro perictpa Ta Ao
nepLuol BXigHOI UMdPOBOI WMHM TPETLOro LUMdPoBOro KoMmnapartopa, gpyra BxigHa undpoBa LUMHA AKOro
3'egHaHa 3 BUXIOHOK LMEPOBOIO LLUMHOK aHanoro-umMcpoBoro nepeTeopoBaya, a BuXig NigkmvyeHun o
Opyroro Bxogy TPeTbOoro enemeHTa |, nepwuin BXig AKOro pasom 3 ApYyrMM BXOAOM aHanoro-umMdpoBoro
nepeTBoptoBaya 3'e€HaHi 3 BUXOOOM ApYroro enemeHTa |, a Buxig nNiaknoyeHnin 4o Bxoay TPeTbOoro perictpa,



BVXi KOMyTatopa 3'eQHaHWin 3 nepLiMM BXOOOM aHanoro-uudgpoBoro nepeTBopioBavya Ta 3i BXOOOM
nepLoro Komnapartopa, BuXig $KOro nigKMYeHWn OO NepLloro BXO4y APYroro nidunbHUKa, BuXigHa
uudpoBa LWKnHa SKoro 3'eqHaHa 3 BXigHOW LIMAPOBOIO LWMHOK N'ATOro perictpa, a Apyrumn Bxig niaknoyeHun
0o Buxody hopmyBaya curHany, BXig sIKOro pasom 3i BXogaMu 4YeTBepTOro Ta n'aToro pericTpis 3'eqHaHi 3
BMXOAOM MepLIoro uMdpoBOro KomnapaTtopa, BUXiOHI LMAPOBI WWHW YETBEpPTOro Ta M'ATOro pericTpis
NigKMYeHi, BigNoBigHO, A0 BXigHMX LMEPOBMX LWWH NEpLIOro Ta ApYyroro unMdpoBuX iHAMKaTopIB, 3rigHO 3
KOPMCHOK MOAENIo, BBEAEHO TPU MiYWUMBbHUKWA, TpU perictpu, Tpu enemeHtn |, enemeHt ABO, TpeTin
Tpurep, Apyriuin koMmnapaTop, YeTBepTun LmMdpoBMi KomnapaTop, hopmyBad iMnNynbCiB Ta TpeTin umdposuin
iHAMKaTop, NPMYOMY BUXi4 AiflbHMKa 4acToTWU 3'€dAHaHWU 3i BXOAOM TPETbOro Tpurepa, neplmin ta apyrum
BMXOAM SIKOro MiAKMOYEHi, BigNOBIiAHO, 40 NEPLUMX BXOAiB YETBEPTOro Ta N'ATOro enemMeHTiB |, BUxoan akmx
3'eQHaHi 3 nepwvMM BXOA4aMy LUOCTOrO Ta CbOMOrO PEricTpiB, a Apyri BXOAM pas3oM 3 ApYyrMM BXOOOM
woctoro enemeHta | nigknoyeHi Ao Buxody OPYroro Komnapartopa, BXig sKOoro 3'€AHaHuMn 3 BUMXOOOM
KoMyTaTtopa, neplun BXig LWOCTOro enemeHTta | nigknioyeHun [0 BMXody YETBEPTOro LUEPOBOro
KoMnapaTopa, nepLia Ta gpyra BXigHi LM@POBi LWMHU SKOro 3'egHaHi, BignoBigHo, 3 BUXIAHMMY LMEPOBUM I
LUMHAMM LLOCTOro Ta CbOMOrO PEricTpiB, BXiaHi LMGPOBI LWNHN SKNX MiOKNIOYEHi 0 BUXIQHOT LMPOBOI LNHN
TPeTboro NiYunbHUKA, a Apyri BXOAM SKMX pasom 3 BXoA4OM ¢opMyBaya iMMynbCiB Ta BXOAOM BOCbMOIO
perictpa 3'egHaHi 3 Buxogom enemeHta ABO, nepwuin BXig SIKOro MigKMIOYEHU OO0 BUXOOY YETBEPTOro
NiYnnbHKKa, NePLUNA BXig SKOro 3'€eAHaHN 3 BUXOAOM TPETLOro NiYnnbHMKa, a APYrii BXig pa3om 3 Apyrumm
BXOO4aMM TPeTbOoro niuunbHUKa Ta enemeHta ABO nigknoyeHi 0o BMxody Meploro  LMdpoBOro
KomnapaTopa, Buxig opmyBaya iMnynbciB 3'egHaHniA 3 ApyrMm BXOAOM M'SAITOrO NiYMnbHMKA, NepLnin BXig
SIKOro MigKNIOYEHMN OO0 BMXOAY LIOCTOro enemeHta |, a BuxigHa umcpoBa wWwumHa 3'egHaHa 3i BXigHOM
LUPOBOIO LLUMHOK BOCBMOIO pericTpa, BuxigHa LM@poBa LUMHA AKOro NigknoyeHa Ao BXigHOI umndpoBoi
LWMHK TPETBOro LMMPOBOro iHauKaTopa, NepLUmnn BXid, TPETbOro MNiYunbHMUKa 3'€4HaHUMN 3 BUXOAOM OPYroro
enemeHTa .

Ha kpecneHHi 306paxkeHa Noro CTpykTypHa cxema.

Ha cxemi: 1 - 06'ekTuB; 2 - iHdpayepBOHMI NpunmaY, WO MICTUTb N OKPeMuX iHPpavepBOHNX CEHCOpIB
2.1-2.n; 3 - BNOK 3agaHHs MONOXEHHS; 4 - nepwuin uMdpoBUA kKoMnapaTtop; 5 - nepwwuin enemeHT |; 6 -
nepLwmnin reHepatop iMnynecie; 7 - nepwun Tpurep; 8 - gpyrmn enemeHt |; 9 - ginbHUK 4vactoTtu; 10 -
OydepHun perictp; 11 - gaTymk NONoXeHHs; 12 - nepwwuii perictp; 13 - Apyrnin reHepaTtop imnynbeis; 14
posnogintoBad TakTiB; 15 - gpyrui perictp; 16 - umdpoBun cymatop; 17 - 6NOK 3agaHHs WBMAKOCTI; 18
apyrvin undposuin komnapartop; 19 - gpyrui Tpurep; 20 - TpeTin niuvnbHuK; 21 - komyTaTop; 22 - GroK
niaroToBkW gaHux; 23 - 6Nok nam'sati; 24 - nepLUmnin NiYMnbHUK; 25 - BigeOKOHTPONbHUIA BNoK; 26, 27 - nepLunii
Ta ApYyrui KepoBaHi nigcuniosadi; 28 - reHepaTop Hanpyry; 29 - yetBepTun perictp; 30 - nepwuin undposmn
iHgukaTop; 31 - AUIM; 32 - tpeTin perictp; 33 - TpeTih enemeHT |; 34 - TpeTin umdposun komnapartop; 35 -
nepwwmnin komnaparop; 36 - dopmysay curHany; 37 - Opyrun nivynnbHuK; 38 n'atun perictp; 39 - apyrui
uncposun iHgukatop; 40 - yeTBepTUM NivnNbHUK; 41 - enemeHT ABO; 42 - TpeTin Tpurep; 43 - YeTBepTUN
enemeHT |; 44 - woctun perictp; 45 - n'atun enemeHT |; 46 - cboMun pericTp; 47 - YyeTBepTUN UNDPOBUI
komnapatop; 48 - gpyruni komnapartop; 49 - woctun enemeHT I; 50 - dpopmyBay imnynbcis; 51 - n'atun
nivnnNbHKK; 52 - BOCbMUI pericTp; 53 - TpeTin uMdpoBui iHANKaTOpP, NPUYOMY BUXIA AiNbHUKa YactoTu 9
nigknoyeHMn go BxopiB OydepHoro perictpa 10, nepworo niynneHUka 24 Ta [O MEpPLUOro BXOAY
BiJEOKOHTPONBHOrO Grioka 25, Apyrun Ta TPETI BXOAM SKOro 3'edHaHi 3 BUXog4amu nepLuoro 26 ta gpyroro
27 kepoBaHUX NigcunioBadiB, nepLli BXoAM SKMX MiOKNOYeHi 40 BUXOAY reHepaTopa Hanpyru 28, a gpyri
BXOAM 3'€fHaHi, BigNOBIAHO, 3 Nepwnm Ta ApyruM Buxogamu 6noka nam'saTi 23, BxigHa umMdpoBa LWnHA AKOro
nigknoYeHa 4o BMXigHOT LMEPOBOI LWMHM NEPLLOro MivnnbHUKa 24, nepwni Bxig 6rnoka nigrotoBkM gaHux 22
pasoM 3 4eTBEPTUM BXOAOM BiAEOKOHTPONbHOro O6noka 25 3'egHaHi 3 BUXO4OM KomyTaTtopa 21, BXigHa
undpoBa LUMHA SKOrO MiAKMoYeHa 40 BMXigHOT uudpoBoi wnHu 6ydepHoro perictpa 10, BxigHa undposa
LUMHa SKOro 3'efHaHa 3 BMXOAaMM N OKpeMux iHppayvepBOHMX ceHcopiB 2.1-2.n iHdpadepBOHOro npunmaya
2, Buxig Gnoka nmigrotoBku gaHux 22 nigknoyveHun B kona EOM, BuxigHa umdpoBa WwnHa Grioka 3agaHHSA
nonoxeHHs 3 3'eAHaHa 3 NepLUOI0 BXiAHOK LU@POBOIO LLMHOK MEpLLOro uudgposoro komnapartopa 4, gpyra
BXilHa UnpoBa LLUMHA AKOro pasoM 3 BXiAHMMU LMPOBMMY LIMHAMK neplioro 12 ta gpyroro 15 perictpis
NigKNYeHi 40 BMXIAHOT LMMPOBOT LUNMHK AaTynKa NonoXxeHHs 11, BMXig nepuoro LnugpoBoro koMmnaparopa
4 3'eQHaHMiA 3 NepLIMM BXOL4OM MepLuoro enemeHta | 5, apyruin Bxig SKOro nigknioveHUn 4o nepLuoro suxony
apyroro Tpurepa 19, a Buxig 3'egHaHui 3 nepliMM BXOLAOM NepLioro Tpurepa 7, OpYyrun BXig SKOro
nigknioYeHnn oo apyroro Buxody apyroro tpurepa 19, neplumin Bxig Akoro 3'eqHaHWin 3 BUXOOOM OpPYroro
uudposoro komnapartopa 18, apyra BxigHa LndpoBa LKHaA SKOro nigknioyeHa 4o BUMXiAHOT ULMdpPOoBOI WNHU
6roka 3agaHHsa weuakocTi 17, a nepwa BxigHa uMdpoBa WMHA 3'€dHaHa 3 BUXIOHOK LMAPOBOK LLMHOK
umdpoBoro cymatopa 16, nepwa i gpyra BxigHi UMdPOBI LWNHN GKOro NigKNHYeEHi, BignoBigHO, 0O BUXIOHMX
uMdpoBux WKH neporo 12 Ta gpyroro 15 pericTpis, BXOAM AKMX 3'€QHaHi, Bi4NOBIAHO, 3 NepLwuM Ta gpyrum
BMXO4amun posnogintoBaya TakTiB 14, TpeTi BMXi4 AKOro nigknoveHun 0o ApYyroro BXody Opyroro tpurepa
19, Buxig gpyroro reHepatopa imnynbciB 13 3'egHaHni 3i BXogOM po3nogintoBada TakTiB 14, Buxig nepioro
Tpurepa 7 MNigKnoyeHu 0O NepLuoro BXoA4y apyroro enemenTa | 8, gpyrmi Bxig sikoro 3'€egHaHnin 3 BUXOAOM
nepLloro reHepartopa iMnynbCiB 6, a BUXiA NiOKMYEHWA OO BXOAIB AifbHUKA 4acTtoTuM 9, reHepatopa



Hanpyru 28, komytatopa 21 Ta 4o gpyroro Bxoay 6rnoka niarotoBku AaHux 22, BuxigHa undposa wuHa AL
31 3'egHaHa 3 BXigHO LUMGPOBOIO LLIMHOKW TPETLOro perictpa 32, BuxigHa uudposa WrHa SKoro nigknioyeHa
00 BXigHOT UMPOBOI WKMHM YeTBepToro perictpa 29 Ta OO NepLuoi BXiAHOI LMEPOBOI LUMHU TPETbOro
LMdpoBoro KomnapaTtopa 34, agpyra BxigHa uudpoBa LWMHA SKOro 3'egHaHa 3 BUXIOHOK LMGPOBO LLUNHOW
AUMM 31, a Buxig nigknoyYeHUn 0O Apyroro BXoA4y TpeTboro enemeHta | 33, nepwuin BXig sSiKOro pasom 3
apyrm Bxogom AL 31 3'egHaHi 3 BUxogom gpyroro enemeHTa | 8, a Buxig nigknoveHnin 4o BXoay TPeTboro
perictpa 32, Buxig komyTtatopa 21 3'egHaHuin 3 nepwwmm Bxogom AUIM 31 Ta 3i BXOOOM nepLioro
KomnapaTopa 35, BuXig SIKOro nigkniovYeHnin OO nepLlioro BXogy Apyroro nivunbHuka 37, BUXigHa uudposa
WnHa sikoro 3'egHaHa 3 BXigHOW LMEPOBOIO LWMHOK N'ATOro perictpa 38, a gpyrnin BXig nigknioyYeHun o
Buxoay ¢opmyBaya curHany 36, Bxig SkOro pasom 3i Bxogamu udetseptoro 29 Ta n'atoro 38 pericTpis
3'eQHaHi 3 BUXOOOM MepLioro umdpoBoro komnapaTopa 4, BUXigHi Lndposi WwuHm yetBepToro 29 Ta n'atoro
38 pericTpiB nigknoyeHi, BignoBigHO, A0 BXigHUX LmMdpoBux WuH nepworo 30 Ta gpyroro 39 umcpoBux
iHOMKaTopiB, BUXIA4 AinNbHUKA 4actoTn 9 3'egHaHWA 3i BXOAOM TpPeTbOoro Ttpurepa 42, nepmin Ta Apyrum
BMXOAM SIKOrO MigKMoYeHi, BiaNoBigHO, A0 neplmnx BxodiB YeTBepToro 43 Ta n'atoro 45 enemeHTiB |, BUXxoamn
AKX 3'egHaHi 3 nepwmmmn Bxodamu wocTtoro 44 ta cbomoro 46 perictpiB, a gpyri Bxoau pasomM 3 gpyrum
BXOAOM LIOCTOro enemMmeHta | 49 nigkntoyeHi o Buxogy Apyroro komnapartopa 48, Bxig sikoro 3'eqHaHui 3
BMXOAOM KOMyTaTopa 21, nepwwmin BXig LIOCTOro enemeHta | 49 nigknioyeHMn OO BMXoQy YETBEPTOro
LuMdpoBOoro komnapatopa 47, nepwa Ta gpyra BXxigHi umdpoBi WWHKM aKkoro 3'egHaHi, BignosigHO, 3
BUXiOHUMM LMPPOBMMU LIMHAMK WOCTOro 44 Ta cbOMOro 46 pericTtpiB, BXigHi UMPOBI LUMHM HAKMX
NigKMYeHi 0O BMXIAHOI LMMPOBOI WMHU TPEeTboro nivynnbHuka 20, a gpyri BXOAW AKMX pa3oM 3 BXOAOM
dopmyBada imnynecie 50 Ta BX04OM BOCbMOro perictpa 52 3'egHaHi 3 Buxogom enemeHta ABO 41, neplumi
BXig SIKOro MigKMYeHMn OO BUXOAY YeTBEepTOoro nivunbHuka 40, nepwui BXig SKOro 3'€AHaHnin 3 BUXOOOM
TpeTboro niyuneHuka 20, a gpyrvn BXig pasoM 3 APYruMU BXOA4aMu TPeTboro nidnnbHuka 20 Ta enemeHTa
ABO 41 nigkntoyeHi o Buxogy neplioro umdpoBoro komnapartopa 4, Buxig dopmysaya imnynecis 50
3'eQHaHWI 3 ApYrMM BXOOOM N'ATOro nivmnbHUKa 51, nepwmi BXig SKOro nigknoyYeHnin 4o BMxody LLOCTOro
enemeHTa | 49, a BuxigHa uudpoBa wWrHa 3'egHaHa 3i BXiAHOK LMAPOBOIO LLUMHOK BOCBMOro perictpa 52,
BMXigHa umdpoBa LWKHA SKOro NigknioYeHa 4o BXigHOI LMGPOBOT WMHK TPETbOro LnMdpoBoro iHankatopa 53,
nepLuMin BXig TPETbOro nivunbHuka 20 3'egHaHnin 3 BUXo4oM apyroro enemeHTa | 8, nosumuieto 1 nosHayeHo
06'ekTuB.

3anponoHoBaHWI NPUCTPIV NpaLtoe Tak.

Mpn nogayi Hanpyru XXUBNEeHHs nepwmnn 6 Ta Apyrui 13 reHepaTopu iMNynbCiB NOYMHAOTL hopMyBaTH
BignoBsigHi nocnigoBHocCTi iMnynbeiB. [OTiK  iHPpayepBOHOro BUMNPOMIHIOBAHHSA, SIKUA  CTBOPKOETHCS
MOBEPXHEI0 poTopa rigporeHepaTopa, Wo 3HaXOAMTbCS Ha AesiKin BigCTaHi Big ONTUYHOI CUCTEMW MPUCTPOID,
notpannse 4depe3 06'ekTMB 1 Ha MNiHIMKYy N OKpeMux iHpayepBOHMX CeHcopiB 2.1-2.n iH(payvepBOHOro
npuriMada 2, po3TallOBaHWX B3OOBX pagiyca potopa. OueBugHo, WO npu obBepTaHHi poTopa
rigporeHepaTopa B KOXEH MOMEHT 4acy B none 3opy iHpavyepBOHOro npunmaya 2 noTpannse nuwe
dparMeHT MOBepxHi B3OOBX pagiyca poTtopa. OTpumyloum dparMeHTV TensioBoro 3006paxeHHsl, MOXHa
nobyaysaTu TennoBun NOPTPET BCIET NOBEPXHi poTOpa rigporeHepaTopa B npoueci noro poboTu.

Akwo poTop rigporeHepaTopa 3HAaxXoAMTbCA B HEPYXOMOMY CTaHi abo Moro LWBMAKICTb 0OepTaHHSs
MeHLLa Big HOMiHanNbHOI, TO Ha eKpaH BiAeOoKOHTPoNbHOro 6noka 25 TennoBe 306paXxeHHs1 NOBEPXHi poTopa
He BMBOAMTbCS. Lle o6yMmoBneHo HacTynHuM. ig BNNMBOM Apyroro reHepartopa iMnynbciB 13 noyeproeo Ha
BMXodax posnoginioBaya TakTiB 14 dopmytoTbea curHanu. CurHanom 3 nepLioro BMXOAy posnofintoBaya
TakTiB 14 B nepwwuin perictp 12 3anncyeTbCca Ko 3 BUXody AaTuyuka nonoxeHHs 11. B gpyrui perictp 15
cuUrHanoM 3 [pyroro BMXOAYy po3noginoBava TakTiB 14 3anucyeTbCs iHWWA Kog 3 Buxody AaTdnka
nonoxeHHst 11. PisHMUa 3a3HayeHuMX KoOAiB 3a OAMHMLLIO 4Yacy, Wwo 3abesnedyeTbcs OpYruM reHepaTopoMm
imnynecie 13, siBnsie cobo LWBUAKICTb OOepTaHHA poTopa rigporeHepaTtopa, WO i BM3HA4YaeTbCs B
undposomy cymatopi 16 Ta nogaeTbcs Ha nepwuin BXid Apyroro umdpoBoro komnapatopa 18, B skomy
3OINCHIOETLCS MOPIBHAHHSA Y BUMMAAI KOAIB MOTOYHOI LUBWMAKOCTI 0bepTaHHs poTopa rigporeHepartopa 3
HOMIHAmNbHO, sika 3anuMcaHa B 6noui 3agaHHsA wBuakocTi 17. Y BMnagky, KOnM LWBWMAKICTb MeEHLIa Big,
HOMiHanbHOI, Ha BUxoAi Apyroro LUMdpoBoro koMmnapaTtopa 18 3'9BNA€TbCA CMrHan noriYyHoro Hyns, SKUn nig
Jielo curHany 3 TpeTboro BMXoAy po3anofintoBadva TakTiB 14 3anucyetbcs B apyruin Tpurep 19. MNpu ubomy
TENnoBuU NOPTPET poTopa He (PiKCyeTbCS.

Axkwo Xk wBuakicTb obepTaHHA poTopa rigporeHepaTtopa CTa€ PiBHOK HOMIHambHIN, TO Ha Opyromy
BMXodi Apyroro Tpurepa 19 3'dBNSETbCS CUrHaAN NOrYHOrO Hyrnsi, Ha WMOro mepllioMy BUXOAi 3'IBMSETbCSA
curHan noriyHoi OAMHMLUI, SIKMIA NogaeTbesl Ha BXig neplioro enemeHTta | 5. B MomeHT obepTaHHs poTopa,
KOMn BiH 3HAXoOUTbCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOAW 3 BUXOQY AaTymka nonoxeHHs 11 ta 3
BMxody Ornoka 3agaHHs MNOMOXEHHs 3 crniBnagalTb, Ha BMXOAi Mepworo umdpoBoro komnapatopa 4
3'ABMSETLCA CUrHan noriYHol OgUHMLI, SKMM Yepe3 neplnin enemeHT | 5 BCTaHOBNIOETHCA B OOUHWUYHUIA CTaH
nepwuin Tpurep 7. BHacnigok uboro iMaynbCcyM 3 BUXOAY NEpLIoro reHepatopa iMnynbciB 6 yepes gpyrun
enemeHT | 8 nounHaTb HagxoauTK B GI10KM, 3a AOMOMOIO AKX (POPMYETHCSI TENJTOBUMA MOPTPET HA EKpaHi
BiJ€OKOHTPOIIbHOro 6noka 25.



3anexHo Bifg, KyTOBOI LLBUAKOCTI 06epTaHHA  poTopa rigporeHepaTopa BubpaHa Yactota hopMyBaHHS
imnynbciB f1 nepLioro reHepaTtopa iMnynsCiB 6, WO NoB'A3aHo cniBBigHOWEHHAM fi/n=w/(27'm), ae m=360°/j,
B - MiHiIManbHWI CEKTOP NMOBEPXHi POTOpa, WO NoTpannse B none 3opy iHppayepBOHOro npunmada 2, n -
KoeqilieHT AineHHs AinbHuKa YacTtoTn 9, WO BiANOBIAAE KiNbKOCTI OKpeMUX iHhpavyepBOHMX CeHcopis 2.1-2.n
iHdbpayepBoHoro npunmada 2. Omxke, 3 yactoTow fi/n, Npu HOMIHaNbLHIN WBMAKOCTI 0bepTaHHA poTopa, Ha
BMXOZi AiNbHMKa YacTtoTn 9 3'aBnAOTLCA iMNynbCcu, SkMMK QoikcytoTbes Yy BydepHomy perictpi 10 Ha yac
AT=n/f1 enekTpu4Hi cMrHanu B aHanoroBomy BUrnsaAi 3 BUXOAIB N OKpeMux iHppadepBOHNX ceHcopiB 2.1-2.n
iHcbpayepBoHOro npurmMaya 2. AMnniTyam LMx curHanis nNponopuiviHi TemnepaTtypi enemeHTapHux AingHoK
noBepxHi 06'ekTa (KinbkicTb Takux AingHok N=n-m). Komytatopom 21 34iNCHIOETLCA 3UNTYBaHHSA iHOpMaLil
3 OydepHoro perictpa 10 3 HacTynHWM ii MEpPETBOPEHHSAM i3 napanenbHOro Buay nNpeacTaBleHHs] B
nocnigoBHunn. CdopmoBaHWA TakMM 4YMHOM CWUrHamn 3 BUXOAy komyTtatopa 21 noTpannsie Ha BXig
BiJEOKOHTpONbHOro 6noka 25 i Ha Bxig Gnoka migrotoBkM OaHux 22, B SIKOMYy BiH NEpeTBOPHETLCS B
undcpoBy opmy Ta NPUBOAUTLCSA OO 3py4HOro Buay Ansi nepegadi B EOM.

eHepaTop Hanpyru 28, nepwwuii 26 Ta gpyrui 27 kepoBaHi nigcuntoBadi i 6rok nam'aTi 23 npusHadeHi
anst popmMyBaHHS CUrHarniB po3ropTky BiA€OKOHTPOsIbHOro 6roka 25. CurHan 4acroToto fi, WO HagxoanTb Ha
BXig reHepartopa Hanpyrv 28, Ha BUxogi npuimMae ctyniH4acTy opmy (MICTUTb N CKNagoBuX) i NOQAETLCS Ha
BXOAM nepworo 26 i gpyroro 27 kepoBaHWX nigcunioBadiB, koediuieHT MigcuneHHs kX 3agaeTbes
BMXiOHMMMK curHanamm 6noka nam'ati 23. Mpu ubomy KoedilieHTM NiACUNEHHs nepworo 26 Ta gpyroro 27
KepoBaHMX MigcMMoBaYiB 3a0al0TbCA Tak, WO Ha iX BUxogax oopMytoTbCsl CUrHanu, NponopuinHi Rising; Ta
Rjcosej, BignosigHo, Ae Ri - pagiyc, ¢j - KyT KOOpAUHATN eneMeHTapHOI GiNsHKM NOBEPXHi poTopa B NOMSPHIN

CICTEMI KOOPAVMHAT, Lo 06YMOBIIEHO CUTHANaMK 3 JaTumka nomnoxerHst 11. Mpu ypomy 1 =0n j=0m,

Ha Bxig 6rnoka nam'ati 23 curHanu Hagxo4sTb 3 NePLIOro fivunnbHuKa 24, koedilieHT nepepaxyHKy sIKoro
OopiBHoe T. B pe3ynbTtati Ha ekpaHi BigeoKOHTPONbHOro 6roka 25 npu HasiBHOCTI 0gHOro iHpopmMaLinHoro
CWrHany, ABOX CUrHaniB po3ropTku Ta CUrHany 3 BUXOAY AifNbHMKa YacToTn 9 hopmyeTbCs 300paXKeHHs, Lo
BigNoBigae TennoBOMY NOPTPETY pOTOpa rigporeHeparopa.

BusHayeHHsa HanbinbLl Harpitoi TOYKM OOMOTKM poTopa rigporeHepatopa B Mpoueci nmoro poboTu
BiabyBaeTbCcA HacCTynHMM YnHOM. [MOCNIQOBHICTL cUrHanis 3 BUXogy Komytatopa 21 noTpannsie Ha nepluunin
Bxig AL 31, B skomy no curHany 3 nepwloro reHepaTtopa iMnyneciB 6 4epe3 gpyrui enemeHT | 8
3OIACHIOETLCH X MEepeTBOPEHHSA B LudpoBui kod. Mo 3akiHYeHHi nepLlioro nepeTBOPEHHs B TPETbOMY
uncposomMy komnapaTopi 34 34INCHIOETBCS MOPIBHAHHS UMdpoBoro kogy 3 suxogy ALI 31 Ta HynboBoro
Koay, 3anucaHoro B TpeTbomy perictpi 32. MNpn UbOMy Ha BuXoAdi TPeTbOoro LMdpoBoro Komnapartopa 34
3'ABNAETLCA CUrHan NOriYHoi OAMHULI, SKUM BigKpuBaeTbcs TpeTih enemeHT | 33 i no curHany 3 Buxoay
apyroro enemeHTta | 8 undposun kog 3 suxogy AL 31 3anucyetbea B TpeTin perictp 32. [Npu yeprosomy
UMK aHanoro-umcpoBoro nepeTBopeHHs Ha Buxodi AU 31 3'aBnaetbca  ungpoBuin  Kod, SKUR
MOPIBHIOETBCA 3 KOAOM, 3anvcaHum B TpeTboMy pericTpi 32. | akwo uudposun kog Ha suxogi ALM 31
nepeBuLLye KOA, 3anucaHui B TpeTboMy pericTpi 32, To BigOyBaeTbCcst nepe3anuc kogy B TpeTin perictp 32.
TakvMM 4YMHOM B rpoLueci aHanoro-undpoBOro MNepeTBOPEeHHs CurHanis, WO BiAMNOBIAATbL TemrepaTypi
Pi3HMX TOYOK OOMOTKM poTOpa rigporeHepaTopa, B TpeTbOMy pericTpi 32 36epiraetbcsa kog, LWo Bignosigae
HamBuLWiN TemnepaTtypi obMoTkM poTopa. o 3aBepLueHHi NOBHOro oGepTy poTopa rigporeHepaTtopa Ha
BMXOAi NepLuoro umdpoBoro komnapaTopa 4 3'9BnseTbCs iMMNynbe, kMM iHPopMaLisa 3 TpeTboro perictpa 32
nepenucyeTbCsa B YeTBEPTUI pericTp 29 Ta BUBOAUTLCA Ha nepLumi undposun ingukaTtop 30.

Po3mip obnacrti nigBuLleHoi TemnepaTtypyu 0OMOTKM poTopa BU3Ha4aeTbCs Tak. IHhopmauinHmi curHan 3
komyTaTtopa 21, Wo HagxoauTb Ha BXi4 Meplioro komnapaTtopa 35, 3anexHO Bif 3HA4YeHHS BUMIPHOBAHOI
TemnepaTypu, Ha NOro BUXOAi MEPETBOPIOETLCS B NOMYHMIA CUrHan Hyna abo oguHuLi Ta y BUrnsai iMnynscis
noJaeTbCa Ha BXig Opyroro nivvnbHUKa 37, SKUM MigpaxoBYETbCS KiMbKiCTb TOYOK TennoBoro noprtpeTa
poTtopa rigporeHepatopa, TemnepaTypa $SKUX TMepeBULLlYE 3HAYeHHs, WO BU3HA4YaeTbCs MOPOrom
crpauboByBaHHA nepluoro komnapatopa 35. o 3aBepLUeHHi ckaHyBaHHS BCIX TOYOK TEMMoBOro noprpeta
oOMOTKM poTOpa rigporeHepaTopa Ha BUXOAI MepLllioro uMdpoBoro komnapatopa 4 3'aBnseTbCA iMnyrnbe,
AKAM OaHi 3 Apyroro niynnbHuka 37 (KiNbKICTb TOYOK 3 MiABULLIEHOI TEMMEPATYPOI0) NEPEHOCATHCS B N'ATUI
perictp 38 Ta BigobpaxaloTecs Ha gpyromy umdpoBomy iHamkaTopi 39. Mo 3akiH4eHHi iMnynbCcy 3 BMXxoQy
nepworo uncposoro komnapaTtopa 4 Ha Buxofi popmyBaya curHany 36 3'ABNSETbCSA KOPOTKUM iMMYNbC,
AKAM APYrun nivmnbHuK 37 obHynaeTbes. Yucno, wo 3anvcaHe B n'sTomy perictpi 38 cBigumMTb Npo po3mip
nokanbHoOi obnacTi migBMLEeHOI TemnepaTypu OOMOTKM poTopa rigporeHepartopa, 3a SKMM OnepaTyMBHUM
nepcoHan npumMae pilleHHst Npo poboTo3aaTHICTL rigporeHepartopa.

OuyeBngHo, WO, 3rigHO i3 3anponoHoBaHWM anropuTMOM, CKaHyBaHHS poTopa rigporeHepartopa
30INCHI0ETLCA crovaTky B3[4OBX Aeskoro pagiyca Rj. Konu 3akiH4eHO CkaHyBaHHSA N TOYOK, LUO fexaTb Ha
pagiyci Rj, 30iMCHIOETbCS CKaHyBaHHA N TOYOK, WO nexatb Ha pagiyci Rj+. Tak 3HaxoauTbca KpyroBa
po3ropTka BCbOro TEMOBOro 306paxeHHs poTopa rigporeHeparopa B NpoLeci Koro poboTu.

loeHTndikauiss BUTKa 0OMOTKM 3 MigBULLEHOI TeMnepaTypol poTopa rigporeHepaTopa 34iACHIETHCS
Tak. Haragaemo, Wo Ha BUXOAi AiflbHMKa 4YacToTh 9 curHan 3'sBRASETbCA KOXEH pa3, KoM 3akiH4yeTbCA
CKaHyBaHHS B3[0BX MiHIMKN 2 OKpeMux iHdppadepBOHUX ceHcopiB 2.1-2.n. o KOXHOMY iMNyrnbCy 3 BUXOOY



JinbHUKa YacToTn 9 TpeTin Tpurep 42 KoXeH pas NnepeMuKaeTbCs 3 OAHOIO NOMOXEHHS B iHLUE.

B nepiog, konn potop obepTaeTbCa 3 HOMIHANbLHOW LUBWAKICTIO, Ha BUxodi Apyroro ernemeHTta | 8
BCTAHOBIIETLCA MNOCMIQOBHICTL iMNYNbCIB, sika (POPMYETbLCA NEPLUMM reHepaTopoM iMNynbCiB 6, i Ui
iMAYNbCY HaAXo4saTb Ha Neplwuin BXig TPeTboro nidunbHuka 20, BHACNIAOK 4Y0ro Ha KMOro BMXOAi
HapoLwlyeTbCa UMEPPOBMIA KOO Bi4 HYNbOBOrO 3HAYEHHS [0 MaKCMMasrbHOro, WO BignoBiga€ KinbKOCTI
oKpeMnx iHdpadepBOHNX ceHcopiB 2.1-2.n. [locnigoBHO 3a HMM BBIMKHEHWA 4YeTBepTU nivnnbHUK 40,
KoedilieHT AinNeHHa sKoro BignoBigae po3Mipy OAHOro nostoca OOMOTKM poTopa rigporeHepaTopa B
nepepaxyHKy Ha KiflbKiCTb CEKTOPIB NOro CKaHyBaHHS.

AKwo Ha BUXO4i 04HOro 3 OKpeMUX iHbpayepBOHUX CEHCOopIB 2.1-2.n 3'9BNAE€TbLCA NigBULLEHE 3HAYEHHS
Hanpyru, Wo BigNoBigae niaBuULLEHIN TemnepaTtypi pparMeHTy noBepxHi 06GMOTKM poTopa rigporeHepartopa,
TO Ha BMXOfi Apyroro komnaparopa 48 hopMyeTbCs iMNYNbC, SKUN NOAAETLCA Ha YeTBepTUn 43 Ta n'atun 45
enemeHTu |. 3anexHo Big NONoXeHHA TPeTboro Tpurepa 42 norivyHUn curHan 3'aBnseTbca abo Ha nepLuomy,
abo Ha gpyromy noro Buxogax. BHacnigok Lboro uudpoBun koa, WO BiAnoBigae HOMepy ceHcopa 3 psagy
OKpeMux iHppayepBOHMX CEHCOopIB 2.1-2.n iHpavyepBOHOro npurMMada 2, 3 BUxoay TpeTboro nivymnbHuka 20
Haaxo4uTb Ha BXxoau wocTtoro 44 Ta cbomoro 46 pericTpis. | konuv nig gieto TpeTboro Tpurepa 42 ta gpyroro
KomnapaTtopa 48 BigkpmBaeTbca 4veTBepTui 43 Ta n'atui 45 enemeHTtn |, TO uMdcdpoBMIA KOO 3 BUXOAY
TpeTboro nivnnbHuMka 20 3aHOCUTbLCA B LWOCTUI 44 Ta cboMuin 46 pericTpu. 3asHauymMMo, WO Npu BBIMKHEHHI
NPUCTPOIO, KON B LWOCTOMY 44 Ta cbOMOMY 46 pericTpax 3annucaHui HynboBuI LMAPOBUIN KO, Npu 3anucy
LMGPOBOro Kooy 3 BMXOQy TpeTboro nivunbHuka 20 B wocTuin 44 Ta cboMuin 46 perictpyu Ha BuxoAi
YyeTBEpPTOro UMdpoBoro kKomnapartopa 47 NPUCYTHIN cUrHan foriYyHoro Hyns.

Mpn ckaHyBaHHI HaCTYMHOrO CEKTopa MOBEpPXHi Mofioca poTopa rigporeHeparopa, To6TO, KON TUM Xe
iHppayepBOHUM CEHCOPOM, WO i B NonepegHbOMy CKaHyBaHHi, (iKCYETbCH MiaBULLIEHA TemnepaTtypa, To B
woctun 44 Ta cbomuii 46 perictpu (B TOW, B SIKOMY 3anMCaHUM HYNbOBUA LUPOBMIN KOQ) 3aHOCUTHCS
uncpoBMIN KOA 3 BUXOAY TPEeTbOro nivunsHuka 20, Sk cniBnagae 3 KOAOM, 3anncaHvuM npu nonepegHboMy
CKaHyBaHHIi, i Ha BMXo4i 4YeTBepTOro umcpoBoro komnapatopa 47 3'9BNAETbCA CUrHarn, WO HagXoAuTb Ha
nepwun Bxig woctoro enemeHta | 49. MNpun ubomy Ha MOro ApyroMmy BXOAi MPUCYTHIW curHan 3 Buxogy
Jpyroro komnapaTopa 48, BHacnigok 4oro Ha nepLwnin Bxig n'atoro niymnbHuka 51 HagxoauTb iMAYnbC, KM
HapoLYETbCA B HbOMY LMEPOBUIA KOL, WO CBigYMTb MPO HAsABHICTb MiABULLEHOI TeMnepaTtypu B CYCiOHIX
ceKkTopax B OHOMY BWTKY nortoca obMoTku poTopa rigporeHepartopa.

Take ckaHyBaHHA Ta BignosigHa obpobka iHbopMmauii 34IACHIOETBECA HaZ KOXHWM MOMCOM OOMOTKM
poTopa rigporeHepartopa NpoTAroM NoBHOro obepTy poTopa rigporeHepaTopa, BHACNIAOK YOro OOHAKOBUWN
unpoBUN Koa NepPioANYHO 3 BUXOAY TPETLOro NiunnbHuka 20 3aHOCUTLCSA NOYEProBO TO B LWOCTUM 44, TO B
cboMUI 46 pericTpu (3a yMOBW, WO iCHye 06nacTb NiABMLLEHOT TeMnepaTypy OAHOro BUTKa nostoca 0OMOTKM
potopa). lNicns 3aBepLleHHs CkaHyBaHHA OOHOro Momtca oOMOTKM Ha BUXOAi YeTBepToro nivmnbHuka 40
3'ABNSETLCS iIMNYNbC, kMM Yepes enemeHT ABO 41 o6HynATLCS WocTun 44 Ta cbomuin 46 perictpu. Linm
e curHanoMm umdpoBuin Kog 3 BMXOAY N'ATOro nivmnbHMKa 51 nepeHocuTbCs B BOCbMWI pericTp 52 i no
3aBepLUEHHi iMNynbCcy Ha BuxoAdi popmyBaya iMnynbeiB 50 3'ABNSETLCA curHarm, SKMM OBHYNSETbCS N'ATUI
NiYnnbHUK 51.

MMicnsa UbOro Po3noYMHAETLCS CKaHYBaHHA APYroro nontca o6MOTKM poTopa rigporeHepaTopa.

Mo 3aBeplueHHi CkaHyBaHHSA BCiX MOMCiB 0OMOTKM poTopa rigporeHepatopa Ha BWMXO4i MepLUoro
uncpoBoro komnapaTopa 4 3'sBNAeTbCs iIMNYNbC, AKMM 0OHYNAeTbes TpeTin 20 Ta YyeTBepTUin 40 NiYNNBHUKKM
i yepe3 enemeHT ABO 41 obHynsTbCs WwocTui 44 Ta cbomuii 46 perictpu. Lium xe curHanom umdpoBuii
KoA 3 BMXody M'ATOro nivmnbHUKa 51 nepeHocuTbCA B BOCbMUIM pericTp 52 i N0 3aBeplleHHi iMnyrnbcy Ha
BMxoAi popmyBaya imnyneciB 50 3'ABNSETLCA cUrHan, kMM OBHYNSETLCHA N'ATUI NiYNNBbHUK 51.

Lindpposuin kop 3 Buxoay BOCbMOro perictpa 52 3aHOCUMTbCA B TPETi LndpoBuin iHaMkaTop 53, Ha sskomy
Nno4YeproBo BigobpaKaeTbCs AOBXMHA 0ONacTi MigBULLIEHOI TeMnepaTypy B3AOBX OOHOrO BWUTKA KOXHOIO
nonmoca OBMOTKM poTopa rigporeHepartopa, WO i € curHanoMm ans obCcnyroByloyOro nepcoHany Lwono
MOXXITMBOCTi MOA4anbLUOi ekcnnyaTauil rigporeHepaTtopa.

Y pasi, Konu nigBuLLeHy TeMnepaTypy Mae Tinbkn oparMeHT i3onsuii BUTKa nomtoca 0OMOTKM B TPETbOMY
uncpoBoMy iHOUKaToOpi 53 dikCyeTbCs YMCo, WO NiGTBEPOKYE BUHUKHEHHS nokanbHOi obnacTi nigBueHoi
TemnepaTypu.

Linkn ckaHyBaHHSA NOBEpXHi poTopa rigporeHepaTopa NoBTOPIOETLCS.
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