KopucHa mogenb HanexuTb A0 6e3KOHTaKTHOI TEPMOMETPIT i MOXxe OyTn BMKOpUCTaHa O BUMIPHOBaHHS
TemnepaTypu o06'ekTiB, LLO 00epTarTbCs, 30KpeMa poTopa rgporeHepaTopiB.

Bigomuin npucTpini ans 6e3kOHTaAKTHOIO BUMIPIOBaAHHSA TemnepaTtypu poTopa rigporeHepatopa ([laTeHT
YkpaiHn Ne 66866, M. kn. GO1K 13/08, 6ton. Ne 2, 2012), wo MicTuTb 00'eKTMB, iHpa4YepBOHUIA MpuMad,
WO MICTMTb N OKpeMUX iH(PpaAYEepPBOHUX CEHCOPIB, AiNMbHWUK YacToTu, BydepHun perictp, komytatop, 6nok
nigroToBKM [AaHWX, OBa reHepaTtopu iMMynbCiB, ABa KepoBaHi NigcvnoBadi, BiAEOKOHTPOMbHUA OnOK,
NiYUNBHKK, reHepaTop Hanpyrk, 6ok Nam'aTi, AaTYNK NONOXEHHS, BNOK 3a4aHHA NOMNOXeHHs, BNoK 3a4aHHA
LWBWAKOCTI, po3noginioBad TakTiB, ABa perictpu, ABa uudposi komnapaTopu, uudgposuin cymaTop, ABa
Tpurepu, OBa enemeHTn | Ta iHAMKATOP, NPUYOMY BUXIA4 AiflbHUKA YacTOTM MiAKMOYEHWA [0 BXOAIB
OycepHoro pericTpa, niYnnbHMKa Ta 40 NepLUOro BXoAy BiA€OKOHTPONbHOro 6rioka, Apyrun Ta TpeTin Bxoau
SIKOro 3'egHaHi 3 BUXo4amu NepLUoro Ta Apyroro KepoBaHWx MigcunioBadie, NnepLli BXoan SKuxX NigkntoyeHi o
BMXOA4Y reHepartopa Hanpyru, a Apyri Bxogu 3'egHaHi, BignoBigHO, 3 nepwum Ta Apyrum Buxogamu Grioka
nam'sTi, BXigHa uMdpoBa LWMHa SKOro nigknoyeHa 4o BUXigHOT LMMPOBOI LWMHK NiYUbHUKA, YeTBEPTUN BXig
BiJEOKOHTPONBHOIO 6rloka pa3om 3 nepwyMm BXoAOM ©Onoka nigroToBKM AdaHux 3'€dHaHi 3 BUXOAOM
KoMyTaTopa, BXigHa LMdpoBa LNHA SKOro MNiAKMYeHa A0 BUXIAHOT UMEPOBOI WKMHU BydepHoro perictpa,
BXiAHa uMdpoBa LWKMHa skoro 3'egHaHa 3 BUXO4amMKu N OKpPeMUX iHbpavyepBOHUX CEHCOPIB iHppavyepBOHOro
npuriMaya, Buxig Onoka niaroToBkM AaHux nigkniodeHun B kona EOM, BuxigHa uudppoBa wmHa ©Gnoka
3a[laHHA NOMOXEHHS 3'€éQHaHa 3 MepLUOl0 BXiAHOK LMEPOBOIO LWMHOK NEepLUIoro LUMdpoBOro komnaparopa,
apyra BxigHa LMdpoBa LWMHa AKOro pasom 3 BXiAHUMU LMPOBUMN LUIMHAMKW MEPLLOro Ta APYroro pericTpis
nigKnioYeHi 0O BUXiAHOT UMPPOBOI WMHM AaTynKka MOMOXEHHS, BUXi4 MepLlioro uudpoBOro Kommnaparopa
3'eAHaHW 3 NepLuyM BXOAOM MepLIoro enemexta |, Apyrvn BXig SKOro nigkrnoYeHWn A0 NEepLUoro BUXOAY
gpyroro Tpurepa, a Buxig 3'egHaHuMi 3 MepLIMM BXOAOM MEPLUOro Tpurepa, APYruni BXig SIKOro pasom 3i
BXOAOM iHAMKaTOpa MigKMYeHi OO APYroro BMXOAY OPYroro Tpurepa, neplumin BXig Akoro 3'egHaHuni 3
BMXOAOM ApYroro undpoBoro komnaparopa, Apyra BxigHa umdpoBa LUMHA SKOro nigknoyeHa o BUXIAHOT
uncpoBoi WKHM Onoka 3agaHHsA LWBWMAKOCTI, a neplla BXigHa uudgpoBa WMHa 3'edHaHa 3 BUXIOHOM
LMGPOBOID LIMHOK LNGPOBOro cymaTopa, nepla i gpyra BXigHi UMPOBI LWMHW SKOro NigKmoYeHi,
Bi4MNOBIAHO, A0 BMXIAHUX LMMPOBUX LLUMH NEpPLIOro Ta APYroro pericTpiB, BXOAWN sikMX 3'€QHaHi, BignoBigHo, 3
nepwum Ta OpyrumM BMXOA4aMu PO3NOAintoBava TakTiB, TPETi BMXig SIKOro MNigKMYEHWA OO0 APYroro BXoAy
Opyroro Tpurepa, Buxig Opyroro reHepartopa iMnynbciB 3'€QHaHU 3i BXOAOM PO3NOAintoBava TakTiB, BUXIA
nepworo Tpurepa nigknioyYeHuin 40 nepLuoro Bxody Apyroro enemeHta |, Apyrui BXig Akoro 3'€aHaHumn 3
BMXOOM NepLUOro reHepaTopa iMnynbeciB, a BUXi4 NigKMOYeHNA 0O BXOAIB AiflbHWKA YacToTw, reHeparopa
Hanpyru, kKomyTaTopa Ta 4o Apyroro Bxoay 6rioka nigrotoBku AaHMX.

[ONnoBHMM HegonikoM AaHOro MpPUCTPOK € Te, WO BiH He [O03BOMISIE BU3HAYaTW MONOXEHHSA poTopa
rigporeHepartopa B Npoueci noro poboTu, OCKinbKK rigporeHepaTop € cneundiuHow enekTPUYHOK MaLlUHOK
3aKPMTOr0 BMKOHAHHS, LWO YCKNaAHIE OnepaTMBHUA MNOLWIYK Miclus MpOrHO30BaHOro neperpisy abo
NOLLKOIXEHHS i30Nn4Lii, BUSABIIEHOro TEMJI0BI3iIMHUM MEeTOOM.

3a Hanbnwkuyun aHanor BnMOpaHO MpUCTpiIA Anst 6e3KOHTAKTHOrO BUMIPHOBaHHS TemnepaTtypu poTtopa
rigporeHepatopa ([MateHT Ykpainn Ne 90253, M. kn. GO1K 13/08, 6ton. Ne 10, 2014), wo mictute 06'eKTUB,
iHbpayepBOHUI NpuMaY, WO MICTUTb N OKPeMUX iHPpaYepBOHUX CEHCOpIB, AifbHUK 4YacToTn (B
noganbLomMy - MepLnn AiNbHUK YactoTn), BydepHun perictp, KkomyTatop, GMOoK NiAroToBKM OaHuX, OBa
reHepaTtopu iMnyneciB, ABa KepoBaHi Migcuntosadi, BiGEOKOHTPONbHMI BMOK, NiYMnbHUK (B MOanbLiomy -
nepLUMin NiYUNbHKUK), reHepaTop Hanpyry, 6nok nam'aTi, GaT4uK NONOXeHHS, 6MoK 3ag4aHHSA NOMOXEHHs, 6ok
3a/laHHA WBWOKOCTI, po3nointoBay TakTiB, ABa pericTpu, Asa uudpoBi koMmnapaTopu, LMpoBuin cymaTop,
aBa Tpurepn, Tpu enemeHTun |, enemeHT HI, iHOuKaTop Ta AudepeHuilolyYnuin enemeHT, NpU4oMy BUXIA
NepLIoro AinbHWKa 4YacToTW NIgKMIOYEHUA OO0 BXxofiB OydepHOro perictpa, neplioro niYunbHUKa Ta 4o
NepLUIOro BXoAy BifeOKOHTPONMbHOro 6rioka, ApyrMin Ta TPETi BXOAM AKOro 3'€AHaHi 3 BUXo4amu nepLioro ta
OpYyroro KepoBaHWX NiACUNIOBAYIB, NepLUi BXOAU SKMX NIOKOYEHi 4O BUXOAY reHepartopa Hanpyru, a apyri
BXOAM 3'€4HaHi, BignNoBiAHO, 3 NepwuM Ta ApyrMM Buxogamu Gnoka nam'ati, BXigHa uMdpoBa LUMHA SIKOro
nigknioYeHa Ao BUXigHOI UMAPOBOI LUMHU NEePLUOro fidnnbHUKa, YeTBEPTUI BXiA BiAEOKOHTPONbHOro Grioka
pa3oM 3 nepLmM BxogoM Broka nigrotoBkM AaHux 3'eQHaHi 3 BUXOAOM KOMyTaTopa, BXigHa LmdpoBa WrHa
AKOro nigknoyeHa Ao BMXigHOI LMdpoBoi WwWnHu BydepHoro perictpa, BxigHa undpoBa LWrHa SKoro 3'egHaHa
3 BMXOAaMM N OKpeMux iHpayvepBOHMX CEHCOPIB iH(pavyepBOHOro npurMmava, Buxig Ornoka nigroToBKu
OaHnx nigknoyeHnn B kona EOM, BuxigHa umndpoBa WwnHa 6rnoka 3agaHHsi NOMOXEHHs 3'eqHaHa 3 NepLuloto
BXiHOKO LIMGPPOBOIO LLIMHOK NepLuoro LmncpoBoro kKomnapartopa, gpyra BxigHa umMdposa WnHa SKOro pasom
3 BXiOHMMMW UMEPOBMMM LUIMHAMMK MEPLLOro Ta APYroro pericTpiB MigkmYeHi 4O BUXIAHOI LMGPOBOI WNHA
JaTymKa MONOXEHHS, BUXi4 MepLioro UMgpoBOro komnapaTtopa 3'€gHaHMi 3 MepluMM BXOAOM NEepLloro
enemeHTa |, gpyruin BXig AKOro MigKNIOYEHUN OO0 MepLloro BMXody ApYyroro Tpurepa, a Buxig 3'eqHaHui 3
nepLnM BXOAOM MEPLLOro Tpurepa, Apyruin BXia SIKOro pasom 3i BXOOOM iHOMKaTopa NigknioveHi 4o Apyroro
BMXOAY ApYroro Tpurepa, nepluni Bxig 9Koro 3'egHaHun 3 BUXOOO0M OpYroro LndpoBoro koMmnapaTopa, apyra
BXilHa UMdpoBa LUMHA SKOro NigknioveHa A0 BUXIOHOT LMAPOBOI LUMHK Broka 3afaHHs LWBWAKOCTI, a nepLlua
BXiZHa LUMdpoBa LWnHa 3'eqHaHa 3 BUXigHOW LM pOBOIO LLIMHOK UM POBOro cymaTtopa, neplia i gpyra BXigHi
UMPOBI LLUMHK AKOro NiAKMYeEHi, BiANOBIAHO, A0 BUXIAHUX LUGPOBUX LUUH NEepLUOro Ta APYroro pericTpis,



BXOAM SKUX 3'€dHaHi, BignosigHo, 3 NepLumMm Ta ApyruM BUXO4aMun PO3noAifitoBada TakTiB, TPeTi BUXia4 SKOro
NiAKMYEeHUA 00 OPYroro BXOAY APYroro Tpurepa, BuXig nepworo Tpurepa 3'egHaHuMi 3 neplimMMm BXOLOM
Jpyroro enemMeHTta |, gpyrmi Bxig sIKOro nigknioYeHnn 4o BUMXOAy MEpLUOro reHepartopa iMnynbciB, a BuXia
3'e4HaHW 3 BXOA4aMW NepLUoro AiNbHUKa YacToTW, reHepaTopa Harnpyru, komytatopa Ta 3 gpyrum BXOAOM
OGnoka nMigroToBKN AaHWX, BXig OUMEpPEHLLiIoIY0oro enemMeHTa niaknioyeHnin 4o BUXo4y nepLuoro umudpoBoro
KomnapaTopa, a Buxig 3'egHaHunin 3 Bxogom enemeHTa HI ta nepwmm BXxogomM pos3nogintoBaya TakTiB, BUXia
enemeHTa HI nigknodeHun 0o neplioro BXOAY TpeTboro enemeHTa |, Apyrvi BXig akoro 3'egHaHvn 3
BMXOJOM ApYroro reHepartopa iMnynbcCis, a BUXig NigKoYeHnin 40 ApYroro BXo4y po3nofintoBaya TakTiB.

[onoBHMM HeZoOMiKOM AaHOro NMPUCTPOID € Te, WO BiH HEe O03BONSAE Mif Yac BMMIPIOBaHHSA TEMMOBOro
nopTpeTa poTopa rigporeHepartopa B Npoueci Moro poboTn BM3Ha4YaTU MOMOXEHHS pOTOpa rigporeHeparopa
i3-3a BiACYTHOCTI MOXIMBOCTI OOCTYNy OO WOro 0o6epTOBMX YaCTWH, LLO YCKMAAHKE OMNepaTUMBHUIA MOLUYK
Micus NpPOrHo3oBaHOro neperpisy abo MNOLKOMKEHHSA i30MAuii, BHacnigok 4oro 36inblyeTbCcs 4vac
JOiarHOCTyBaHHSA poTopa rigporeHepaTopa Ta 3BYXYHTbCS PYHKLUIOHANbHI MOXIMBOCTI MPUCTPOIO.

B ocHOBy KopuCHOI Moferni MOCTaBfMeHO 3afdadyy CTBOPEHHS MNpUCTPOK Ans  OEe3KOHTaKTHOro
BMMIpIOBaHHSA TemnepaTypu poTopa rigporeHepatopa, B SIKOMY 3a paxyHOK BBeOEeHHS HOBWX OnokiB Ta
3B'A3KIB MK HMMW 3'9BRSETbCA MOXIMBICTb Ha NpauloloyoMy rigporeHepaTopi nig 4Yac BUMIpOBaHHS
TENMOBOro MopTpeTa poTopa rigporeHepartopa BM3HaA4YaTM MOMOXEHHS WOro poTopa, WO [A03BOSSE
onepaTMBHO BM3Ha4aTW MiCLS MPOrHO30BaHOrO neperpiBy abo MOLKOMKEHHS i30MsLii, BHACMigOK 4oro
3MEHLUYETbCS Yac AiarHOCTyBaHHA poTopa rigporeHepartopa, a, OTXKe, PO3LMPHTLCHA (PYHKLiOHamMbHI
MOXIMBOCTI NPUCTPOIO.

MocTaBneHa 3agava BUPILYETLCA TUM, LLO B NPUCTPIN Ans 6e3KOHTaKTHOro BMMIpIOBaHHA TemnepaTypu
poTopa rigporeHepaTopa, WO MICTUTb OO'eKTMB, iHPAYEpPBOHUIA MpUIAMAY, WO MICTUTb N OKPEMUX
iHpa4yepBOHMX CEHCOpPIB, MEPLUNA AiNbHUK 4acToTu, OydepHuin perictp, komytatop, OroK MigroToBKM
OaHnX, ABa reHepaTopu iMNynbCiB, ABa KepOBaHi NiacunoBadi, Bio€OKOHTPONbHWIA OM0OK, NepLUniA NiYUNbHUK,
reHepartop Hanpyru, 6nok nam'siti, aT4YMK MNONOXEHHS, 60K 3a4aHHA NOMOXEHHs!, OrOK 3a4aHHs LWBMAKOCTI,
po3noaintoBay TakTiB, ABa perictpu, Asa UMdpPOBi KOMnapaTopu, LUMdpoBuin cymartop, ABa Tpurepu, Tpm
enemeHTn |, enemeHT HI, iHOnKaTop Ta AMepeHLiloloYMiA enemMeHT, NpUYoMy BUXiL NEepLloro AinbHuKa
YacTOTU NigKNioYeHWn Oo0 BxodiB OydhepHoro perictpa, MEpWOro niYnnbHUKA Ta A0 MEpLIoro BXoAy
BiJEOKOHTPONbHOrO 6rioka, OpyrMn Ta TPETi BXOAM SKOro 3'edHaHi 3 BMXOA4aMu MNEpLUOro Ta ApYyroro
KepoBaHuWX nigcunoBadie, neplli BXoAu AKMX NiOKMOYeHi 0O BUXOAY reHepaTopa Hanpyru, a Apyri BXoAu
3'egHaHi, BigNOBIOHO, 3 Mepwum Ta ApyruMm Buxodamm 6Grnoka nam'siTi, BxigHa uudpoBa LWMHA SKOro
nigknoyeHa 0o BMXigHOT LMPPOBOI LWMHWU NEpLUOro MiYvnbHKKa, YeTBEPTMIN BXi4 BiAEOKOHTPONbHOro 6rioka
pa3om 3 nepLimmM Bxogom 6roka niaroToBky AaHux 3'egHaHi 3 BUXOOOM KOMyTaTtopa, BxigHa uudposa wnHa
AKOro NigknoyeHa 4o BUXIQHOT LMdpOoBOI WnHM BydepHoro perictpa, BxigHa undpoBa WrHa SKoro 3'egHaHa
3 BMXOOAMM N OKPeMUX iHppavyepBOHMX CEHCOpPIB iHppa4yepBOHOro npuiMaya, BuXig Onoka nigroToBKW
AaHnx nigknioveHun B kona EOM, BuxigHa umndpoBa WwnHa Groka 3agaHHs NOMNOXEHHs 3'e4HaHa 3 NepLuor
BXiZIHOIO LIMPOBOIO LUIMHOK NepLUOro LMdpoBOro koMmnapaTopa, Apyra BxigHa uugposa LnHa SKoro pasom
3 BXiAHUMU UUAPOBMMU LWIMHAMW NEPLLOro Ta APYroro pericTpiB NigknoyeHi 40 BUXIAHOT LMPOBOI WNHN
JaTymka MOMOXeHHs, BUXi4 nepLlioro LM@poBOro Komnapartopa 3'€AHaHuMn 3 nepLuinumM BXOLAOM MepLloro
enemMeHTa |, Apyrun BXig SKOro NigKMOYeHWn A0 NepLloro BUXody ApYroro Tpurepa, a Buxig 3'egHaHun 3
nepLwnM BXOAOM MEpPLUOro Tpurepa, ApYrnni BXig sSIKOro NigkryeHuid 4o OpYroro BMxogy Apyroro Tpurepa,
nepLunin BXig SKOro 3'‘egHaHumM 3 BUXOAOM ApYyroro umdpoBoro kKomnaparopa, Apyra BxigHa umdposa wWuHa
SIKOro MigknioveHa Ao BMXIgHOT LMAPOBOI WWMHKM Grioka 3afaHHsA LWBMAKOCTI, a nepLua BXigHa uudgposa WwnHa
3'ef4HaHa 3 BUXIiQHOI LMQPOBOO LWNHOW LUMEPOBOro cymatopa, nepiua i gpyra BxigHi LMdpoBi LWUMHN SKOro
nigknioYveHi, BignoBigHo, A0 BUXIAHMX LUUPOBUX LUMH NEpLUOro Ta APYroro pericTpis, BXOAM SKUX 3'€dHaHi,
BiONOBIQHO, 3 NepliMM Ta ApYrMM BUXOAaMu po3nojintoBada TakTiB, TPETi BUXiA SKOro nNigkroyeHun 0o
Opyroro Bxo4y Apyroro Tpurepa, BMXig nepLioro tpurepa 3'€eaHaHui 3 nepuinM BXOAOM ApYyroro enemeHTa |,
OpYruin BXig SIKOro NigKMYeHnn A0 BMXOAY NepLloro reHepaTtopa iMnynbciB, a BUXia 3'eqHaHuin 3 Bxogamu
nepLloro AinbHWKa 4acToTu, FreHepaTopa Hamnpyru, komyTtatopa Ta 3 APYrMM BXogom 6rioka miaroTOBKM
OaHnx, BXig AvdepeHLiloloyoro enemMeHTa nigaknoyYeHnin 4O BUXOAY NepLioro umdpoBoro komnaparopa, a
BUXig 3'egHaHuin 3 BxogoMm ernemeHta HI Ta nepwumm Bxogom posnogintoBadva TakTiB, Buxig enemeHta HI
NiAKMYEHUA OO0 NMepLloro BXoA4y TPeTboro enemeHTa |, apyrum Bxig Skoro 3'€egHaHun 3 BMXOOOM ApPYroro
reHepartopa iMnynscie, a BMXig NiKMOYEHUA 0O OpYroro Bxody posnofintoBaya TakTiB, 3riAHO 3 KOPUCHO
MoAenmno, BBeOEHO TPeTi undpoBun KoMMapaTop, TPEeTi pericTp, ApYruin LOiNbHUK 4acToTu, ApYyrui
nivMNbHUK Ta gewmndpaTop, NpUYOMY BUXigHA UM@pOoBa LUMHA AaTyMKka MOMOXEHHS 3'edHaHa 3 nepLuoro
BXiOHOIO LIM)POBOIO LLMHOK TPETLOro LUMpoBoro Komnapartopa Ta 3i BXiAHOW LUGPOBOO LLUMHOK TPEeTbOro
perictpa, BuxigHa uupoBa LWKMHA HKOro nigkniveHa [0 Apyrol BXiAHOT UMEPOBOI LUMHW TPEeTbOro
LUMcpoBOro koMnapaTopa, BUXiA SKOro 3'€4HaHuiA 3 ApyruM BXOOOM TPETLOro perictpa Ta 3i BXo4OM OpYyroro
JiNbHUKa 4acToTW, BUXiO AKOro MigKNIOYEeHUMM OO0 APYroro BXo4y APYroro nivyunbHWKa, nepLunn BXig sIKOro
pasoMm 3 nepwmMm BXOAOM TPETbOro perictpa 3'eQHaHi 3 BMXOAOM MepLlioro LUucpoBoro komnapartopa,
BMXigHa uucpoBa LWMHA APYroro niYvMnbHUKa nigkniodeHa [0 BXiAHOI uudpoBoi WKHW AewmdpaTopa,
BMXigHa UMdpoBa LWNHA SKOro 3'eAHaHa 3i BXigHOH LMPOBOLO LLMHOL iHOMKaTopa.



Mpuctpin gnsa ©Oe3KOHTAKTHOrO BMMIPIOBAHHS TeEMMepaTypu poTopa rigporeHepartopa MOSICHETLCS
KPECIEeHHsIM, Ha SIKoMy 300pakeHa Noro CTPYKTypHa cxema.

Ha cxewmi: 1 - 00'ekTuB; 2 - iHppaYepBOHMIA NpUAMaY, WO MICTUTb N OKPEMUX iH(PpPaAYEPBOHNX CEHCOPIB
2.1-2.n; 3 - gudpepeHLitoYMn enemeHT; 4 - 60K 3agaHHSA NONOXEHHS!; 5 - nepwnin uMdPOBUIA KOMNapPaTop;
6 - nepwun enemeHT |; 7 - nepwwninn Tpurep; 8 - Nnepwnn reHepartop iMnynecis; 9 - gpyrun enemeHt I; 10 -
nepwun ainbHUK Yactotu; 11 - 6ydepHui perictp; 12 - TpeTin perictp; 13 - TpeTin undpoBuii KomnapaTop;
14 - gpyrun AinbHUK Yactotu; 15 - apyrum niyuneHuk; 16 - gewmdpartop; 17 - inamkatop; 18 - enemeHT HI;
19 - paTuymnk nonoxeHHs; 20 - nepwnii perictp; 21 - Apyrun reHepaTtop iMnynbCiB; 22 - TpeTin enemeHT |; 23 -
po3noaintoBay TakTiB; 24 - gpyrun perictp; 25 - umdpoBuii cymaTop; 26 - 6nok 3agaHHs WBUAKOCTI; 27 -
apyrmin undpoBuin komnapatop; 28 - gpyrui Tpurep; 29 - komytatop; 30 - 6nok nigrotToBkn gaHux; 31 -
nepwun niyvnbHuK; 32 - 6nok nam'sti; 33 - reHepatop Hanpyru; 34, 35 - nepwuin Ta APYrUn KepoBaHi
nigcuntoBadi; 36 - BiAEOKOHTPONbHMI BNOK, NPUYOMy BUXig NepLIOro AinbHuKa Yactotn 10 migknioveHun o
BxogiB 6ydepHoro perictpa 11, nepworo nivymnbHUka 31 Ta A0 NepLloro BXoAdy BigeOKOHTPOSbHOro Grioka
36, opyrun Ta TpeTin BXoAM SKOro 3'egHaHi 3 Buxogamu nepluoro 34 ta gpyroro 35 kepoBaHux nigcuntosadis,
nepLli BXOAW SAKMX NigKNOYEHi 40 BMXody reHepaTopa Hanpyrm 33, a Apyri Bxogu 3'egHaHi BignosigHO 3
nepwum Ta gpyrum Buxogamm 6noka nam'siti 32, BxigHa umndcpoBa LWMHA SIKOro NigKMYeHa Ao BUXiOHOT
LUMPOBOI WMHU NepLUoro nivnnbHUka 31, YeTBepTui BXig BiOEOKOHTpoNnbHOro 6rnoka 36 pasom 3 neplimm
Bxogom 6noka nigrotoBkn gaHux 30 3'egHaHi 3 BMXO4OM KomyTaTtopa 29, BxigHa umcpoBa LIMHA AKOro
nigknoyeHa go BMxigHoi umndposoi wnHu BydepHoro perictpa 11, BXigHa UMdpOBa WKHA SKOro 3'eaHaHa 3
BMXO4aMM N OKpeMux iHdpavyepBOHUX ceHcopiB 2.1-2.n iHdpayepBoHOro npurmMada 2, Buxig 6noka
nigrotoBkn gaHux 30 nigkrodeHun B kona EOM, BuxigHa uudpoBa wmHa Onoka 3agaHHSA MONOXeHHs 4
3'egHaHa 3 MepLUo BXigHOKW LMEPOBOK LWMHOK nepLlioro umdpoBoro komnapartopa 5, gpyra BxigHa
LuMdpoBa LUMHA SKOrO pasoM 3 BXigHUMK uudpoBMMK WMHaMu nepworo 20 Ta gpyroro 24 perictpis
NiAKMYEHi 40 BMXIAHOT LMMPOBOT LUMHK AaTynKa NOMoXeHHs 19, BMXxig nepuoro LngpoBoro komnaparopa
5 3'egHaHuMi 3 NepLUIMM BXOAOM nepLloro eniemeHTa | 6, gpyrmi BXig SKOro Nigknto4yeHnin 40 NepLLoro BMxony
apyroro Tpurepa 28, a Buxig 3'€QHaHMi 3 nepwmM BXOAOM Nepuloro Tpurepa 7, OpYyrvi BXig SIKOro
NiAKNIOYEHWA OO0 APYroro BUXOAY OpYroro Tpurepa 28, neplumin BXxig sIKOro 3'egHaHWin 3 BUXOAOM LpPYroro
uncpoBOro Komnaparopa 27, gpyra BxigHa LMdpoBa LWMHA SKOro MigKnoveHa A0 BUXIAHOT LMAPOBOI LWNHN
Groka 3agaHHs WBMAKOCTI 26, a nepwa BxigHa uMdpoBa LWMHA 3'€AHaHa 3 BUXIAHOK LMAPOBOIO LLUMHOK
uudpoBoro cymartopa 25, neplua i gpyra BXigHi UMpoBi WNHM SKOrO NigKIHOYeEHi, BiANOBIAHO, 4O BUXIOAHUX
uncposmx WnH nepworo 20 Ta gpyroro 24 perictpis, BXoau skux 3'e€QHaHi, BiANOBIAHO, 3 Nepwnm Ta Apyrum
BMXOA4aMM po3nogintoBaya TakTiB 23, TpeTi BUXi4 AKOro nigkrnoyYeHun Ao OpYroro Bxody ApYroro Tpurepa
28, Buxig nepworo Tpurepa 7 3'€QHaHU 3 nepwyMMm BXOAOM Apyroro enemeHTta | 9, gpyrum Bxig sikoro
nigknioYeHnin 4o BUXO4Y NepLloro reHepatopa iMnynbciB 8, a Buxig 3'egHaHUn 3 BXxogamMu NepLuoro AinbHuka
yactotu 10, reHepaTopa Hanpyru 33, komyTatopa 29 Ta 3 gpyrum Bxogom 6noka nigrotoeku aaHmx 30, BXig
andepeHuiooyoro eneMeHTa 3 nigknioYeHMn A0 BUXOAY nepluoro uMdpoBOro komnapaTtopa 5, a Buxig
3'egHaHui 3 BXxogom enemeHTta HI 18 Ta nepwmm BXxogom poanogintoBada TakTiB 23, Buxig enemeHta HI 18
nigKnNioYeHnin 4o NnepLLoro BXoA4y TpeTboro enemeHTa | 22, apyrui BXig SKoro 3'eqHaHuiA 3 BUXOOOM OpYroro
reHeparopa iMnynecis 21, a BuXia NiAKNoYeHWn 0O ApYyroro BxoAdy poanofinioBada TakTiB 23, BUXigHa
uudpoBa LWKMHA JaTyMka MONMOXEHHA 19 3'egHaHa 3 nepLluok BXIOHOK LUGPOBOK LUMHOK TPEeTboro
uudpposoro komnapaTtopa 13 Ta 3i BXigHOK LMPOBOI LLUMHOK TPEeTbOro perictpa 12, BuxigHa uudpoBa
LIMHa SKOrO MigKMYeHa A0 APYroi BXigHOI LmMdpoBOI WMHU TPeTboro LmMdpoBoro komnapatopa 13, Buxig
SAKOro 3'€e4HaHUn 3 ApyruM BXOOOM TPETbOro perictpa 12 Ta 3i BXogoM Apyroro gifibHuKka yactotn 14, Buxig
SKOro NigKNIoYeHnn 4o Jpyroro BXxoay ApYroro nivunbHUka 15, neplumnn BXig SKOro pasom 3 nepLuinm BXOAOM
TpeTboro perictpa 12 3'egHaHi 3 BUXOAOM MnepLuoro umdpoBoro komnapartopa 5, BuxigHa uudposa LLMHa
apyroro nivunbHuka 15 nigknioveHa Jo BXiaHOI LndpoBol WnHK aewumdpaTtopa 16, BuxigHa undposa wnHa
sIKOro 3'egHaHa 3i BXigHO LMdpOoBO0 LWNHOK iHAUKaTopa 17.

3anponoHoBaHU NpuUCTpii npautoe Tak. lNpu nogadi Hanpyru XuMereHHs nepwun 8 Tta gpyrun 21
reHepaTopu iMnynbcCiB NOYUHAKTL POpMyBaTK BiAMNOBIAHI NOCNIAOBHOCTI iMnynbCeiB. MoTik iHppayepBoOHOro
BUMNPOMIHIOBaHHSA, SIKMA CTBOPIOETLCS MOBEPXHE poTopa rigporeHepatopa, WO 3HaXOAUTbCA Ha Aesikin
BiACTaHi Big OMNTMYHOI CUCTEMW NPUCTPOID, MOTpannse 4epe3d O06'ekTMB 1 Ha NiHINKY N OKpemmx
iHdbpayepBOHUX ceHcopiB 2.1-2.n iHpadYepBOHOro npurnMaya 2, posTalloBaHUX B3[OBX pagiyca poTtopa.
OueBunaHo, Wo nNpu 0bepTaHHi poTopa rigporeHepaTopa B KOXXEH MOMEHT Yacy B nose 3opy iHppavyepBOHOro
npuiMada 2 noTpannde nuwe dparMeHT NOBEPXHi B3OOBX pagiyca potopa. OTpumyroum dparmeHTu
TENNOBOro 300paxeHHs, MoxHa nobyayBaTu TENNOBWIA NOPTPET BCiEi NOBEPXHi poTOpa rigporeHepartopa B
npoLeci noro poboTu.

Axkwo potop rigporeHepaTopa 3HaxXoOuUTbCSH B HEPYXOMOMY CTaHi abo 1oro LwBMAKICTb obepTaHHSs
MeHLa Big HOMiIHaNbHOI, TO Ha eKpaH BigeOoKOHTPOSbHOro 6noka 36 TennoBe 306pa)keHHs MOBEPXHI poTopa
He BuBoauTbCs. Lle obymoBneHo HacTynHum. [lig BnnNuBOM Apyroro reHepatopa iMnynecis 21 4yepes
BIOKpUTUMI TpeTin enemeHT | 22 curHanu HagxoOaTb Ha BXig posnoAinioBadva TakTiB 23 (KpiM MOMEHTY
NPOXOXKEHHS POTOPOM YMOBHOIO MOYAaTKOBOro MOMOXeHHs). Ha noro Buxogax ¢popMyloTbCs CUrHanu.
CurHanom 3 nepLioro BmMxody posnofinoBaya TakTis 23 B nepwmin perictp 20 3anMcyeTbCcsa koA 3 BUXOAY



paTtyumka nonoxeHHs 19. B gpyrmi perictp 24 curHanom 3 Opyroro BMXOAy po3nogintoBaya TakTiB 23
3anuCyeTbCA IHWMI KOA 3 BUXOQY AaTymnka nonoxeHHsa 19. PisHUUA 3a3HavyeHuX Ko4iB 3a OAMHULEO Yacy, Lo
3abes3nevyeTbCa OpyrMM reHepaTopoM iMnynbciB 21, dABnse cobow WBMAKICTE 0bepTaHHs poTopa
rigporeHepartopa, Lo i BU3HA4YaeTbCsa B LMGPOBOMY CyMaTopi 25 Ta nNogaeTbCs Ha MepLumi BXig Apyroro
uudpoBoro komnapartopa 27, B SAKOMY 3[AINCHIOETLCS MOPIBHAHHSA Yy BUrMsAi KOAIB MOTOYHOI LUBUAKOCTI
obepTaHHA poTopa rigporeHepaTopa 3 HOMIHANbHOW, Aka 3anucaHa B 6noui 3agaHHA LWBMAKOCTI 26. Y
BMMAAKY, KONMW LWBMAKICTb MEHLWa Big HOMiHanbHOI, Ha BUXOAi OPYyroro UU@pPOBOro Komnapatopa 27
3'ABMSETLCS CUrHan MOrYHOro Hyns, KU Nig A€l curHany 3 TpeTboro BMXody PO3nOoAintoBadva TakTiB 23
3anucyeTbcs B apyrum Tpurep 28. MNpu LbOMY TENNOBUN NOPTPET poTopa He iKCYETHCS.

B MomeHT obepTaHHa poTopa, KOMnuM BiH 3HAXoOOMTbCA B YMOBHOMY MOYaTKOBOMY MOFMOXEHHI, Koan 3
BMxody Oroka 3agaHHsl MONOXeHHS 4 Ta 3 BMXOQYy AaTyuka MonoxeHHs 19 cniBnagawTb, i HA BMXOA;
nepLioro UMpoBoro koMmnapartopa 5 3'aBASETbLCA CUrHan, SKMA HagxoauTb Ha BXig AudepeHUitoryoro
enemeHTa 3. Ha 1ioro Buxogi popmyeTbCs curHan, skun obHymnoe posnogintoBad TakTiB 23, a TakoX 4Yepes
enemeHT HI 18 3akpuBae TpeTi eneMeHT | 22, Wo B CBO Yepry 3yMOBOE NPUMNMHEHHS Nogadi iMnynbCiB 3
Jpyroro reHepartopa imnynbciB 21 Ha po3nogintosay TakTis 23.

AKWo X WBMAKICTb obepTaHHs poTopa rigporeHepaTopa CTae PiBHOK HOMIHambHIA, TO Ha Apyromy
BMXOAi Apyroro Tpurepa 28 3'aBNAETbCS CUrHan mnoriYHOro Hyns, Ha WMOro neplioMmy BUXOAI 3'ABMAETbCS
CcurHan noriyHoi OAuHMULI, SKMA NOJAaETbCA Ha BXig neplioro enemeHTa | 6. B MomeHT obepTaHHs poTtopa,
KOMnn BiH 3HAxXo0OMTbCA B YMOBHOMY MOYaTKOBOMY MOSOXKEHHI, KOAW 3 BUXOQY AaTymKka NonoxeHHs 19 ta 3
BMxody Onoka 3agaHHs MNOMOXEeHHs 4 cniBnagalTb, Ha BMXOAi Mepworo umcpoBoro komnapatopa 5
3'ABMSAETLCS CUrHan NOrivYHOI OAMHULI, SKMM Yepes NepLumin enemeHT | 6 BCTaHOBMETLCA B OOQUHUYHUIA CTaH
nepwun Tpurep 7. BHacnigok uboro iMnynbcyM 3 BUXOAY NEpLIOro reHepatopa iMnynbciB 8 yepes apyrum
enemeHT | 9 nounHaTb HagxoauTH B BIIOKK, 3@ JOMOMOrO AKNX (POPMYETLCS TEMNMOBUI NOPTPET HA eKpaHi
BiJ€OKOHTpOIIbHOro 6noka 36.

3anexHo Big KyTOBOI LWIBUAKOCTI 06epTaHHA « poTopa rigporeHepaTopa BubpaHa Yactota hOpMyBaHHS
iMnynbcis f1 nepworo reHepaTopa iMNynbCiB, WO NOB'A3aHO cniBBigHOWEHHAM fi/n=w/(2x-m), ae m=360°/B, B
- MiHiManbHU CEKTOp MOBEpPXHi poTopa, WO NoTpannsie B none 30py iHgppavepBoHOro npunmaya 2, n -
KoediuieHT AaineHHs nepworo AinbHuka Yactotv 10, WO BiANOBIAAE KiNbKOCTI OKpeMux iHpavyepBOHUX
ceHcopiB iHpayepBoHOro npuiiMada 2. Omxe, 3 yactoTol fi/n, NpM HOMiIHaMNbHIN WBMAKOCTI obepTaHHSA
poTopa, Ha BUXOAi NepLloro AinbHuka Yactotn 10 3'aBnaoTbes iMNynbeu, Skummn dikcytoTbecsa y 6ydepHomy
perictpi 11 Ha uyac AT=n/fi enekTpu4Hi curHanu B aHanoroBoMy BUMMA4I 3 BUXOAIB N OKPeMUX
iHdbpayepBOHUX ceHcopiB 2.1-2.n iH(payepBoOHOro npunmada 2. AMANITYAM UUX CUrHaniB NponopLinHi
TemnepaTypi enemMeHTapHux GinsHok nosepxHi ob6'ekta (kinbkicTb Takmx AinsaHok N=n-m). Komytatopom 29
30IACHIOETLCH 34nTyBaHHA iHdopmauii 3 6ydepHoro perictpa 11 3 HacTynHWMM ii NepeTBOPEHHSIM i3
napanencHoro BuAy nNpeAacTaBneHHs B nocnigoBHuii. COpMOBaHUM TakuM YMHOM CUrHam 3 BMXOA4y
KoMmyTaTtopa 29 notpannsie Ha BXifg BiAEOKOHTponbHoro 6noka 36 i Ha Bxig 6noka nigrotoBkm aaHux 30, B
AKOMY BiH NepeTBOPIOETLCSH B LMAPOBY POPMY Ta MPMBOAUTLCS A0 3py4HOro Buay Ans nepegadi 8 EOM.

eHepatop Hanpyrv 33, nepwui 34 ta gpyrun 35 kepoBaHi nigcuntoBadi i 6nok nam'ati 32 npuaHayeHi
Onst GOpMyBaHHS CUrHanie po3ropTky BideOKOHTporbHoro 6noka 36. CurHan yactoTtoto f1, Wo HagxoanTb Ha
BXiZl reHepaTopa Hanpyru 33, Ha BUXO4i Nnpuimae cTyniH4acTy opmMy (MICTUTb N CKNagoBuXx) i NogaeTbCca Ha
Bxoan nepworo 34 i gpyroro 35 kepoBaHuX nigcunoBadiB, KoediuieHT MiACUINEHHA SAKUX 3adaeTbcs
BMXiOHMMUK curHanamm 6noka nam'sati 32. MNpu ubomy koedilieHTV nigcuneHHsa nepworo 34 ta gpyroro 35
KepoBaHMX MigcuIoBaYiB 3a4al0ThCs TakK, WO Ha iX BUxogax hopMyrTbCa CUrHanu, NponopuiviHi Ri-singj Ta
Ri-cosj BignoBigHo, e Ri - pagiyc, ¢j - KyT KOOpAMHATU eNeMEeHTapHOI AiNSiHKM MOBEPXHi poTopa B MOMSIPHIl
CUCTEMI KoopauHaT, Lo 06yMOBIIEHO CUrHanamm 3 gatymka nonoxexHst 19. MNMpu ubomy 1=0n , j=0m

Ha Bxig 6roka nam'ati 32 curHann HagxoAAaTh 3 MEePLUOro NiYnnbHKKa 31, KoedilieHT nepepaxyHKy SKoro
AopiBHIOE M. B pesynbTati Ha ekpaHi BigeOKOHTPONbLHOro 6roka 36 npy HasBHOCTI OQHOrO iHbopMaLinHOro
curHany, OBOX CUrHaniB po3ropTkM Ta curHany 3 BuUXOAy nepluoro AdinbHuka 4vactotn 10 dpopmyeTbes
300paxeHHs, LLIO BignoBigae TennoBoMy NoOpTpPeTy poTopa rigporeHeparopa.

OueBMaHO, WO 3rigHO i3 3anpornoHOBaHWMM anropuTMOM CKaHyBaHHS poTopa rigporeHepartopa
30INCHIOETLCA crovaTky B3[OBX Aeskoro pagiyca Rj. Konu 3akiH4eHO CkaHyBaHHSA N TOYOK, LUO fexaTb Ha
pagiyci Rj, 34INCHIOETLCA CKaHyBaHHS N TOYOK, WO nexaTb Ha pagiyci Rj+1. Tak 3HaxoauTbcs KpyroBa
po3ropTka BCbOro TEMOBOro 300paXXeHHs poTopa rigporeHepaTopa B NpoLeci horo pobotu.

Bu3HayeHHs NonoXeHHA poTopa rigporeHepartopa B KOXEeH MOMEHT Yacy 3[iNCHIOETLCA Tak. B MoMeHT
NnosiBM CUrHamny Ha BUXOAi nepworo umMdpoBoro KoMmnapatopa 5 TpeTin perictp 12 Ta gpyrui nivnnbHuK 15
0OHynawTbeA. MpunycTMMo, WO Le 34iNCHIETLCA B MOMEHT, KON Ha BMXOAi AaTyuMka MoSoXeHHa 19
3'ABNSETbCA HYyNboBMK KoA. lMpyn UbOMY Ha BuMXOAI TPETbOoro uudpoBoro komnapatopa 13 3'aBnAeTbCs
CUrHan noriYyHoro Hyns. Yepes gedkuii 4ac Mpyu NOBEPHEHHI poTopa Ha MEeBHUW KyT Ha BUXOAI AaTyuka
nonoxeHHst 19 3'aBNsETbCA KoA, BIAMIHHWIA BiA Hyns, BHacMigOK 4Oro Ha BMXOAi TPeTboro uudpoBOro
komnapaTtopa 13 3'9BNAETbCSA CUrHam JforiYHOl OAMHMLI, SKMM KOA4 3 BUXOQY AaTymka MonoxeHHs 19
3anucyeTbcs B TpeTin perictp 12. B pesynbTaTi Ha BUXOAi TpeTbOro LMdppoBoro komnapatopa 13 3HOBY



3'ABNSETLCA CUrHan norivYHoro Hyn4. MNpu Yeprogin 3miHi LMGPOBOro KOAY Ha BUXOAI AaTymKka NomoXeHHa 19
Ha BUXO4i TpeTboro uudpoBoro komnapatopa 13 3HOBY 3'dABNAETLCSA CUrHaM NOrYHOI OAuHUUI. Takum
YMHOM, ccbopmMoBaHa NOCNIAOBHICTb IMNYbCIB NOAAETLCA HA BXi4 APYroro AifibHuKa Yyactotu 14, koedilieHT
JOineHHa akoro gopisHioe m. Npu LbOMY Ha BUXOZi ApYroro nidnnbHUKa 15 opMyeTbCs NOCMIAOBHICTb KOAIB,
3MiHa SKUX 34INCHIOETLCA NPpY 3MiLLLEeHHI poTopa rigporeHepartopa Ha oauH nontoc. Li koam nogatoTeca yepes
aelwwmdppartop 16 B iHaukaTop 17, 3a 4ONOMOrol SIKOrO MOXHa BiACMIAKOBYBAaTU B KOXEH MOMEHT 4yacy, B
SIKOMY MOJSIOXEHHI 3HAX0AMTbLCHA POTOP rigporeHeparopa.
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