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(57) Pedpepar:

MpucTpin ana ©GEe3KOHTaKTHOro BMMIPIOBAHHA TemnepaTypu poTopa rigporeHepatopa MiCTUTb
006'ekTvB, OABa reHepaTopw iMMymbCiB, NEPLNA AINbHUK 4acToTw, YOTUpK enemeHTu |, Tpm undposi
KoMnapaTtopw, 4aT4YuK MOJIOXKEHHS, OOK 3aJaHHA MOMOXEHHS, PO3MoAintoBay TakTiB. [Ba perictpw,
uncpoBmIn cymaTop, ABa TpUrepu, 6ok 3afaHHs LWBUAKOCTI, iHOUKATOP, N OKPeMMX iHpadepBOHMX
CeHcopiB iH(ppayepBOHOro Mpunmaya, GroK NiQroTOBKM AaHUX, KomyTaTtop, OydepHun perictp,
nepLuMin MiYUNbHUK, ABa KepoBaHi MigcunioBadi, BiJEOKOHTPONbHUI BNOK, reHepaTop Hanpyru, 6nok
nam'sTi, andepeHuitooumin enemeHT Ta enemeHT HI. Buxig nepworo ginbHuka 4actoTu NigkntoveHui
Ao BxofdiB GydepHOro perictpa, nepworo nidvnbHWKa Ta A0 Neplloro BXOAY BigEOKOHTPOSLHOrO
Onoka, ApyrMin Ta TPeTih BXoOu SKOro 3'egHaHi, BiANOBIAHO, 3 BUXO4aMu NEepLUIOro Ta ApYyroro
KepoBaHWX NigcunoBaYie, nepli BXoAn SKUX MiOKNIOYEHI A0 BUMXOAY reHepaTtopa Harnpyru, a apyri
BXOAM 3'€dHaHi, BiAMOBIigHO, 3 NepwuM Ta Apyrum Buxogamu 6noka nam'arti. BxigHa undposa wrHa
SKOro MigknioYeHa A0 BUXIAHOT UMCPOBOI  LWIMHM MEPLWIOro  NiYunbHMKA, 4YEeTBEpTUA  BXid
BiJEOKOHTPONBLHOrO 6ri0Kka pasomM 3 nepwum Bxogom 61oka MigroToBky AaHuX 3'edHaHi 3 BUXOOOM
KoMyTaTopa, BXigHa umMdpoBa LMHA SIKOro MigKMYeHa A0 BMXIOHOI UMEPOBOi WnHU BydepHoro
perictpa, BxigHa unMdpoBa LWMHA SKOro 3'egHaHa 3 BMXO4aMM N OKPeMUX iHpayepBOHUX CEHCOpIB
iHbpavepBoHOro npuiimada. Buxig 6noka nigrotoBku gaHux nigknioveHun B kona EOM, BuxigHa
uncpoBa WMHaA Onoka 3agaHHA MOSMOXEHHsT 3'€dHaHa 3 MEepLUol0 BXiOHOK LMAPOBOK LUMHOK
nepLworo uugpoBoro Komnapartopa, Apyra BXigHa uudpoBa LWWHA SKOr0 pasoM 3 BXiAHUMMU
UMPOBUMM LUIMHAMK NEePLUOro Ta APYroro pericTpis NigkmnoyeHi 4o BUXiaHOT L poBOoT LWWMHKU AaTyumKa
nonoxeHHs. Buxig nepworo undpoBoro komnapaTtopa 3'€QHaHUA 3 nepwnM BXOAOM MepLLOro
ereMeHTa |, Opyrmin BXiO, SKOro MigKNIOYEHWW A0 Meplioro BUXOAY ApYyroro Tpurepa, a BUXiA
3'eHaHV 3 NepLuMM BXOAOM NEepLUOro Tpurepa, Apyrun BXif SIKOro nigknioYeHuin o Apyroro Buxogy
apyroro Tpurepa. Buxig gpyroro enemeHta | 3'egHaHuin 3 opyrum BXodom Orioka NigroToBKM AaHMX,
apyra BxigHa umdpoBa LWKnHa Apyroro LMdpoBOro KoMnapartopa MigknioveHa 4o BUXIgHOI LumMdpoBoil
LWMHKM Gnoka 3adaHHs LWBMAKOCTI, a neplua BXigHa undpoBa wWKHa 3'€AHaHa 3 BUXIQHOK LUGPOBOIO
LLUMHOO LMcpoBOro cymaTopa, nepLua i gpyra BXiaHi UMdpoBi LWNHW 9KOro NigKknoyeHi, BignosigHo, oo
BUXIiAHMX LUPOBUX LLMH NEpLUIOro Ta APYroro pericTpis, BXoAW SKMX 3'€4HaHi, BignoBigHo, 3 nepLimm
Ta ApyrMMm BMxodamu posnofintoBaya TakTiB. TpeTin BUXi4 SKOro NigKMYeHUn OO0 ApYroro BXoAy
Apyroro Tpurepa, BUXigHi UMQPOBI LUMHU NepLlIoro Ta Apyroro pericTpiB 3'egHaHi, BignosigHo, 3
nepLuolo i Apyrow BXiAHUMU UUEPOBUMM LLIMHAMMK TPETLOro LUGPOBOro komnaparopa, BuXxig sKoro
NiAKMIYEeHUA 0O MepLlioro BXOoAy TPeTboro enemMeHta |, apyrum BXxig siKoro 3'egHaHuW 3 BUMXOOOM
Apyroro LMdpoBOro KoMrnaparopa, a BuXxig NigKnoYeHnin o nepLioro Bxoay Apyroro tpurepa. Buxig
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nepLUoro Tpurepa 3'egHaHui 3 NepLnM BXO4OM APYroro enemeHTa |, apyrui Bxig SKoro nigknoveHumn
00 BUXOAY NepLioro reHepaTtopa iMMNynbCiB, a Buxig 3'egHaHWi 3i BXxogamu MNepLloro AinbHuka
yacToTu, reHepaTopa Hanpyru Ta KomyTaTopa, BMXi4 nepLioro UugpPoBOro Komnapartopa
nigknioYeHMn 0O BXOA4Y AubepeHuiloyoro enemeHTa, Buxig Akoro 3'€eAHaHuMi 3 OpYyruM BXOAOM
pos3noAinioBaya TakTiB Ta 3i BXogoM enemeHTa HI, Buxia Akoro nigknwoyeHun OO MNepLioro Bxoay
YyeTBEPTOro enemeHTa |, opyrum Bxia gkoro 3'€egHaHM 3 BUXOOOM ApPYroro reHepaTopa iMnynecis, a
BUXiZ NIOKMYEHWA OO0 NepLuioro BXOoA4y po3nofinioBaya TakTiB. B HbOro BBegeHO 4eTBepTui
LMdpoBUN KoMnapaTop, TPeTil pericTp, ApYrMn QinNbHYK YacToTW, OPYrMi NiYMbHUK Ta gewwmdparop,
npuMyoMy BMXigHa UM@POBa LIMHA OaTyMka MONIOXKEHHS 3'€dHaHa 3 MEepLUOd BXIAHOK LMGPOBOID
LUMHOK YeTBepToro uudpoBoro Komnapartopa Ta 3i BXigHOK LUPOBOIO LLUMHOK TPETLOro pericTpa.
BuxigHa uudpoBa LWMHaA HKOro nigknoyeHa A0 Apyrol BXigHOI UMEpPOBOI LWIMHW 4YEeTBEPTOro
LMdpOBOro KomMnapaTtopa, BUXig sKoro 3'egHaHunin 3 ApyruMm BXO4O0M TPeTbOro perictpa Ta 3i BXoAom
OpYroro finbH1Ka 4acToTu, BUXig SIKOrO NiAKMIOYEeHUA 0O APYroro BXo4y ApYroro nivunbHuKa, nepLimnn
BXiZl SIKOrO pa3oMm 3 nepLiMM BXOLOM TPEeTbOro perictpa 3'€AHaHi 3 BUXOLOM NepLioro umdpoBoro
koMmnapatopa. BuxigHa umdposa WwrHa Apyroro nivnrbHUKa NigknioYeHa 40 BXiAHOT LMdPOBOI LWWMHK
Jelumdpartopa, BuxigHa undposa LmHa SKoro 3'eaHaHa 3i BXigHOK LMpOoBOO LLIMHOK iHAMKaTopa.
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KopucHa mogenb HanexuTb 00 Oe3KOHTaKTHOI TepMOMETpIi i Moxe OyTu BMKOpUCTaHa Ans
BUMIipIOBaHHsS TemnepaTtypu o6'ekTiB, LLIO 06epTaloTbCs, 30Kpema poTopa rigporeHepaTopis.

Bioomnii npuctpin gns 6e3KOHTaKTHOrO BMMIPIOBaAHHA TemnepaTypu poTopa rigporeHepartopa
(MaTteHT YkpaiHm Ne 80569, MIK GO1K 13/08, 6ton. Ne 11, 2013), wo mMicTutb 00'€KTMB, OiNbHUK
YacToTW, BMXif SIKOro MigKNIOYeHMN A0 BxoAiB 6ydepHoro perictpa, nivunbH1MKa Ta 4O NepLuioro BXoay
BiJEOKOHTPONbHOro 6noka, opyrun Ta TpeTi BXOAM AKOro 3'€AHaHi, BignoBigHO, 3 BUXo4amMuy NepLioro
Ta Opyroro KepoBaHUX MigCMMOBaYiB, NepLUi BXOAM AKUX MiAKMOYEHi A0 BUXo4y reHepaTtopa Hanpyru,
a gpyri Bxogu 3'eqHaHi, BignosigHo, 3 nepwnm Ta gpyruMm Buxogamu 6rioka nam'sTi, BXigHa undposa
WWMHA SKOro MigknyeHa OO0 BMXIigHOT  UMdpPOBOI  WMHWM  AiYWNbHUKA, YeTBEepTUM  BXia
BiJEOKOHTPONbHOrO 6roka pas3oMm 3 neplwyMm Bxogom 6rnoka MiaroToBkM AaHux 3'egHaHi 3 BUXOAOM
KoMmyTaTopa, BXigHa uMdpoBa LUMHA AKOrO MNiAKMYeHa A0 BUXiOHOI LMAPOBOI WMHKM GydepHoro
pericTpa, BXigHa umMdpoBa LKHA AKOro 3'egHaHa 3 BMXOO4aMW N OKpeMuX iHbpayepBOHMX CEHCOopiB
iHppavyepBOHOro npunmada, Buxig Groka nigroToBkM AaHUX NigknoyveHun B kona EOM, BuxigHa
umMdpoBa LWMHa Ofnoka 3agaHHS MNONOXEHHsI 3'eQHaHa 3 NepLlol BXIiAHOK UMMGPOBOK LUNHOK
nepLloro uUMpoOBOro komnapatopa, Apyra BXigHa UuudpoBa LIKHA HKOro pasoM 3 BXiOAHUMMU
LUMPOBMMM LLUIMHAMW NEPLLIOro Ta APYroro pPericTpiB NigKMYeHi A0 BMXIOHOT LMAPOBOT LUMHM AaTyunka
NOMOXEHHs, BUXiA4 MNepLoro uUugpoBOro komnapatopa 3'€AHaHW 3 MneplyM BXOAOM MEpLUOro
enemeHTa |, opyrui BXig AKOro nigkroyYeHnin 40 NEPLLIOro BUXOA4Y APYroro Tpurepa, a Buxig 3'eaHaHunm
3 nepLrM BXOAOM MepPLLOro Tpurepa, ApYrin BXif SKOro pa3oM 3 BXOAOM iHAMKaTopa NiakmnoveHi Ao
ApYyroro BMXOAY OPYroro Tpurepa, BWXig Apyroro enemeHta | 3'egHaHui 3 gpyrum Bxogom 6rnoka
niaroToBKM AaHWX, Apyra BXigHa uudposa WwunHa apyroro LUMpoBoro komnaparopa nigknioveHa Ao
BUXiAHOI UMdPOBOI WNHM Onoka 3agaHHs LBMAKOCTI, a neplua BXigHa umdpoBa WKMHa 3'egHaHa 3
BUXiOHOO LMGPOBOIO LIMHOK LMEPOBOro cymartopa, nepwa i gpyra BXigHi UMpPOBI WMHM SKOro
NigKNtoYeHi, BignoBigHO, A0 BUXIOHMX LMGPOBMX LUMH MEpLUOro Ta APYroro pericTpiB, BXOAWU SKUX
3'egHaHi, BigNoOBIgHO, 3 Mepwum Ta APYruM BMXOZaMK pOo3nointoBava TakTiB, TPEeTid BUXig sIKOro
nigKrnioYeHMn 4o Opyroro Bxody APYroro Tpurepa, BMXig Apyroro reHepartopa iMnynbciB 3'egHaHnn 3
BXOAOM pO3roAintoBava TakTiB, BMXi4 MEpLIOro Tpurepa MigKmoYeHnn A0 NepLuoro Bxody ApYroro
ernemeHTta |, gpyrmn BXxig AKOro 3'e¢dHaHU 3 BMXOOOM MEPLUOro reHepatopa iMnynbCiB, a BuXig
NigKnioYeHMn Ao BXOAIB AiflbHMKa 4acToTW, reHepatopa Hanpyru Ta komyTatopa, BuXigHi undposi
LUMHWX NepLIoro Ta ApYyroro pericTpiB 3'egHaHi, BignoBigHO, 3 NEPLUOIO i APYro BXiAHUMMU LMPOBUMHU
LWMHaMn TpeTboro umdpoBOro KoMnapaTtopa, BMXig SKOro NigkroyYeHuin 40 NepLuoro Bxoay TpeTboro
enemeHTa |, gpyrmin Bxig Akoro 3'€egHaHWin 3 BMXOLOM APYroro uUmMcpoBOro Kkomnapartopa, a Buxig
NigKIYeHA 40 NepLloro BXo4y Apyroro Tpurepa.

"lONoBHUM HeoMNIKOM JaHOro NPUCTPOLO € Te, WO BiH He J03BOMSE BU3HAYATU NOSTOXEHHSA poTopa
rigporeHepatopa B Mpoueci Moro poboTn, OCKINbKW rigporeHepatop € crneumdivyHO enekTPUYHO
MaLUMHOK 3aKPUTOr0 BUKOHAHHS, WO YCKNaAHIE OnepaTtMBHUW MOLWYK MiCLS MPOrHO30BaHOMo
neperpiy abo NOLIKOMKEHHS i30N4Uii, BUSBNEHOro TENsoBi3inHM METOA0M.

3a Hanbnwkuymnm aHanor BubpaHo NpuCTpii Ans 6Ee3KOHTaAKTHOrO BUMIPIOBAHHA TemnepaTtypu
potopa rigporeHepaTtopa ([MaTeHT YkpaiHn Ne 108731, MIK GO1K 13/08, Gion. Ne 14, 2016), wo
MiCTUTb 0B'eKTVB, ABa reHepaTopw iMMynbCiB, QiNbHUK YacTOTK (B MoganblioMy - nNeplini OinbHUK
4yacToTu), 4YoTMpM enemeHTu |, Tpu uudpoBi kKoMnNapaTopu, AATYUK MONOXEHHS, GNOK 3agaHHSA
MOMOXEHHSs!, pOo3MnodintoBady TakTiB, ABa pericTpu, undgpoBuii cymaTop, ABa Tpurepu, 6ok 3agaHHsA
LWBMAKOCTI, iHAMKATOP, N OKpeMux iHdpadYepBOHNX CeHcopiB iHdpadYepBOHOro npumada, 6ok
NigroToBKM OaHWX, KOMyTaTop, OydepHUn pericTp, NiYUnbHUK (B NoganblioMy - NEPLUNA NiYMITBbHMK),
ABa KepoBaHi nigcunioBadi, BiOEOKOHTPONbHMI OGOK, reHepatop HanpyrM, OMok nam'aTi,
andepeHuioounin eneMeHT Ta enemeHT HI, npnyomy BMXig nepLioro AinbHUKa 4acTtoTy MigKNioYeHUn
[0 BxogiB OydepHOro perictpa, MepLioro fivunbHUKa Ta A0 MEepLIOro BXOAY BiLEOKOHTPONbHOro
Onoka, Opyrunm Ta TpeTin BXoaM sIKOro 3'edHaHi, BiAMOBIAHO, 3 BMXOZ4AMM MEPLUOro Ta LPYroro
KepoBaHUX NiACUNIoBaYiB, NepLli BXOAW AKMX MiOKMOYEHi 40 BMXOAY reHepartopa Hanpyru, a Opyri
BXOOM 3'€4HaHi, BignoBigHO, 3 NepwunM Ta apyrum Buxogamu 6noka nam'siti, BxigHa LMdpoBa LUMHA
AKOro nigknioveHa [Jo  BUXiQHOI  UMAPOBOI  LUMHM  MEPLIOro  JiYMITbHMKA, YeTBEepTMM  BXig
BiJEOKOHTPOSIbHOrO Orfioka pas3om 3 Meplunm BXOOOM Oroka nigroTOBKM OaHUX 3'€dHaHi 3 BUXOL4OM
KOMyTaTopa, BxigHa LM@pOoBa LWMHA SKOro MigknyeHa A0 BWXiOHOI UUPOBOI WNHN BydepHOro
pericTpa, BXigHa uMdpoBa LWKHA AKOro 3'egHaHa 3 BMXO4aMKM N OKPEMUX iHPpa4YepBOHUX CEHCOPIB
iHppayepBOHOro nNpuimMaya, Buxig Gnoka nNiaroToBKM AaHUX NigknodeHun B kona EOM, BuxigHa
uncppoBa WwKMHa Onoka 3adaHHA MOMOXEHHS 3'€4HaHa 3 MEpPLUIOH BXiOHOK UUPOBOD LUMHOK
nepLuoro LUMpPoOBOro Komnapatopa, fpyra BXigHa uudpoBa LWMHA SKOrO pasoM 3 BXiQHUMU
LUMdPOBMMY LLIMHAMU NEPLLIOro Ta APYroro pericTpiB NigkmnoYeHi A0 BUXIOHOT UMPOBOT LWNHK AaTyuka
NMOMNOXeHHs, BUXi4 nepworo LM@ppPoOBOro komnapaTtopa 3'€QHaHUMA 3 NeplimMM BXOOOM MepLUOro
ernemMeHTa |, Apyrui BXig AKOro NigKnoYeHuin 40 NepLloro BUXoady Apyroro Tpurepa, a Buxia 3'eqHaHun
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3 NepLwnM BXOAOM MepLUOro Tpurepa, Apyrum BXig, SKOro pasom 3 BXOAOM iHAMKaTopa NigknioveHi 4o
OpYyroro BuMxody AOpyroro Tpurepa, Buxig Apyroro enemeHTa | 3'egHaHuin 3 apyrum BxogoMm Grnoka
NiaroToBKM AaHuX, Apyra BXigHa undpoBa LiMHA Apyroro LMdpoBoro komnaparopa nigknioyYeHa ao
BUXiAHOI LMPOBOI WnHM Brnoka 3agaHHs LIBMAKOCTI, a neplua BXxigHa undposa LMHa 3'egHaHa 3
BUXIAHOK UUGPOBOID LUIMHOK LUGPOBOro cymartopa, nepwa i gpyra BXigHi UM@POBI LUMHN SIKOTO
NigKoYeHi, BiANOBIAHO, A0 BUXIOAHMX LMEPOBUX LUMH MEPLUOro Ta APYroro pericTpiB, BXOAM SAKUX
3'egHaHi, BigNOBIOHO, 3 MepwuMm Ta APYruM BMXOZaMK poO3nodintoBadva TakTiB, TPEeTid BUXig sIKOro
NigKNIOYeHUA 0 ApYroro BXOAY Apyroro Tpurepa, BUXigHI LMEPOBI LUMHM NEeplioro Ta ApYroro
pericTpiB 3'egHaHi, BiANOBIAHO, 3 NEPLIOK | APYrok BXiAHUMU UMEPPOBUMU LUMHAMWU TPETbLOro
LmdpoBOro kKomnaparopa, Buxig SKoro Nigkno4yeHnin 4o NnepLioro Bxoay TpeTboro enieMmeHTa |, gpyrmin
BXi SIKOro 3'egHaHWin 3 BUXOAOM ApPYroro LMcpoBOro koMnapatopa, a Buxig nigknoveHun [o
nepLlioro BXoAy ApPYroro Tpurepa, BWXig nepworo Tpurepa 3'€dHaHUW 3 nepiuM BXOOOM ApPYroro
enemeHTa |, gpyrmi BXig SIKOro nigkm4YeHun OO BMXOA4Y MEpLUOro reHepartopa iMnynbciB, a BuXig
3'eQHaHMI 3i BXoO4amMu MepLloro AifbHMKa 4YacToTW, reHepaTopa Hanpyru Ta KomyTaTopa, BuXia
nepLoro LM@POBOro KoMnapaTopa NiAKMYeHUA 00 BXOAy AUGEpPEeHLiloYoro enemMeHTa, Buxia
AKOro 3'eAHaHMM 3 ApYrMM BXOAOM pO3nofintoBaya TakTiB Ta 3i BXogom enemeHta HI, Buxig sikoro
NigKNioYeHn 40 NepLIoro BXody YeTBepToro enemeHTa |, Apyrun Bxig SKOro 3'e4HaHUin 3 BUXOAOM
APYroro reHepaTtopa iMnynbcCiB, a BUXiA NiAKMHOYEHUA 40 NepPLUOro BXOAY po3noAintosada TakTiB.

[[ONOBHUM HeOonikoM AaHOro MPUCTPOKD € Te, WO BiH He [J03BOMSE Mi4 4Yac BUMIPHOBAHHS
TENnoBOro NOpPTpeTa poTopa rigporeHepartopa B NpoLeci Moro poboTy BU3Ha4aTu NorioXKeHHs1 poTopa
rigporeHeparopa i3-3a BiACYTHOCTI MOXIMBOCTiI AOCTYyNy A0 AOro o6epToBMX YaCTUH, WO YCKIaAHHE
onepaTMBHUI MOLIYK MicLsi MPOrHo30BaHOro neperpiey abo MOLIKOMXKEHHS i30nsLji, BHAcNigoK 4oro
30inNblIYETbCA 4Yac [AiarHOCTyBaHHs poTopa rigporeHepatopa Ta 3BYXYOTbCS YHKUiOHamNbHI
MOXMMBOCTI MPUCTPOLO.

B ocHoBy kOpuCHOI MOAeni MOCTaBMeHO 3agadvy CTBOPEHHSA MPUCTPO Ans Ge3KOHTaKTHOro
BMMIpIOBaHHS TeMnepaTypu poTopa rigporeHepartopa, B AKOMy 3a paxyHOK BBE4EHHS HOBUX BnokiB Ta
3B'A3KIB MK HUMW 3'ABMASIETbCA MOXNMBICTb Ha MpawuiooyoMy rigporeHepaTtopi nig Yyac BUMIpOBaHHS
TENMOBOro MOpTpeTa poTopa rigporeHepaTopa BM3HaYaTK MOMOXEHHS MOro potopa, Lo [403BONdAeE
onepaTvBHO BM3Ha4yaTu MiCUSA MPOrHO30BaHOro neperpisy abo NOLKOMKEHHS i30M1ALii, BHACMigoK 4Oro
3MEHLUYETLCH Yac AiarHoCTyBaHHS poTopa rigporeHepaTtopa, a, 0Txe, pOo3LMPTLCA (PYHKLUIOHAMbHI
MOXMNBOCTI MPUCTPOLO.

MocTaBneHa 3agadva BUPILLYETLCSA B NPUCTPOI ANA Oe3KOHTaKTHOro BMMIpHOBAHHSA TemnepaTtypu
poTopa rigporeHepaTopa, WO MiCTUTb 00'eKTUB, Ba reHepaTopy iMMyrbCiB, NepLIni iNbHUK YacToTw,
yoTMpWU enemeHTn |, Tpu UMdpPOoBI KOMNapaTopu, OATYMK MOMOXEHHS, OMNOK 3a4aHHs MOMOXEHHS,
po3nogintoBay TakTiB, ABa perictpu, LMdpoBuUi cymatop, ABa Tpurepu, GroK 3ajaHHsi LUBUOKOCTI,
iHOMKaTop, N OKpPeMUX iHbpayepBOHUX CEHCOPIB iHpavepBOHOro NpurMada, 610K NiAroTOBKN AaHUX,
KomyTaTop, BGydepHuii perictp, nepwni niYnnbHUK, OBa KepoBaHi MigcunoBaYi, BiGEOKOHTPOIbHUI
6nok, reHepaTop Hanpyri, 6nok nam'ati, AudepeHuiroynn enemeHT Ta enemeHT HI, npnyomy Buxig
nepLloro AinbHWKa 4acToTu NigKNOYeHMn 0 BXoAiB 6ydepHOro perictpa, NepLuoro nidnnbHMKa Ta go
nepLUoro BXOAY BiAEOKOHTpPONbHOro 6rnoka, Apyrun Ta TpeTin BXoAu SKOro 3'e€dHaHi, BiAnoBigHO, 3
BMXO4aMM NepLUoro Ta APYroro KepoBaHUX MigcuriioBadis, nepLui BXoAW AKMUX MiOKNIOYeHi o BUxoay
reHepatopa Hanpyru, a Apyri Bxogu 3'efHaHi, BigNOBigHO, 3 nepwum Ta ApyruMm Buxogamu 6roka
nam'sTi, BXigHa umMdpoBa LWMHa SKOro nigkroyYeHa 4o BUXigHo T uMpoBOi LWMHM NEpLUOro NiYnibHUKa,
YeTBEPTUIN BXiO BiOEOKOHTPONbHOro 6rloka pasomM 3 MepliMM BXOAOM ©Onoka MigroToBKWM LaHUX
3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa umMdpoBa LUMHA SKOro NiakryeHa A0 BUXIAHOI UndpoBoTl
WwuHK OydepHoro perictpa, BxigHa UM@poOBa LWMHA SAKOro 3'€dHaHa 3 BMXO4AMM N OKpeEMUX
iHppa4epBOHNX CEHCOPIB iHpa4YepPBOHOro NpuiMada, Buxia 6roka niaroToBkM AaHUX NiAKMIOYEHUA B
kona EOM, BuxigHa uudpoBa wWMHa Oroka 3adaHHA MONMOXEHHS 3'€éQHaHa 3 MepLlol BXIQHOH
LMdPOBOIO LUMHOK NepLUIOro LUgpoBOro KoMmnaparopa, gpyra BxigHa undposa LmMHa SKOro pasom 3
BXiOHUMW UUPPOBMMM LUIMHAMK MEPLLOro Ta APYroro pericTpiB NigKMioYeHi 40 BMXigHOT UMdpOBOT
LWMHM JaTymKa NONOXEeHHs, BUXIA MepLlloro LmMdpoBoro koMmnapatopa 3'€AHaHuin 3 nepmnm BXOAOM
nepLuoro enemeHTa |, Apyrni BXif SIKOro MigKNIOYEHM OO NepLUIoro BUXoAY ApYroro Tpurepa, a Buxig
3'eAHaHWI 3 NepLnM BXOAOM MEpPLIOro Tpurepa, ApYrun BXif SAKOro nigknioYeHuin o Apyroro BUXoay
Apyroro Tpurepa, BuXig Opyroro enemeHTa | 3'egHaHui 3 gpyruMm BXodoM Oroka nigroToBKW AaHuX,
apyra BxigHa UMdpoBa LUnHa apyroro unudpoBoro Komnapartopa nigknoyeHa Ao BUXIAHOT LMdpoBOi
LWMHM Oroka 3agaHHSA LWBWAOKOCTI, a neplua BXigHa undpoBa wWWHa 3'egHaHa 3 BUXiOHOKW LMGpPOBOIO
LIMHOK UMdPOBOro cymartopa, nepLua i gpyra BXigHi LMdpOBI LWMHU SKOro NigKMoYeHi, BiANOBIAHO, A0
BUXiAHMX LMPOBUX LLINH NEPLLOro Ta ApYroro pericTpis, BXOAW SKUX 3'€AHaHi, BiANOBIiAHO, 3 nepLumMM
Ta Opyrum BuXodamu po3nojintoBada TakTiB, TPeTi BUXiA4 AKOro MiAKMYeHUn OO0 Apyroro Bxoay
apyroro Tpurepa, BuXigHi UudPOBI LIWMHW MNeplloro Ta Apyroro perictpis 3'egHaHi BignosigHO 3
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nepLuoto i Apyro BXigHMMU UUGPOBUMMK LIMHAMUK TPETLOMO LIM)POBOro KoMMnapaTtopa, BUXig SKOro
NigKNYeHUn OO0 NepLioro BXoAy TPeTboro enemeHta |, Apyrvn BXig SKOro 3'€AHaHWiA 3 BMXOAOM
apyroro uMdpoBOro Komnaparopa, a BuXxig NiaKnoyYeHni 40 NepLioro Bxoay ApYyroro Tpurepa, Buxia
nepLuoro Tpurepa 3'€4HaHURN 3 NepLuMM BXO40M OPYroro enemMeHTa |, Apyrin BXig SKOro NiakmoyeHni
0O BUXOAY MEepLIoro reHepartopa iMnyneciB, a BuXid 3'€QHaHWA 3i BXOAaMu NepLuoro AinbHuKa
YacToTW, reHepaTopa Hanpyru Ta KomyTtaTopa, BMXig nepLuoro unugpoBoro komnapaTtopa nigknio4eHmn
00 BXOAy OudepeHLilovoro enemMeHTa, Buxig sIKoro 3'eQHaHvMi 3 OpyrMM BXOAOM pO3nofinioBaya
TakTiB Ta 3i BxogoMm enemeHTa HI, Buxig SKOro nigknioYeHWn OO NepLlioro BXOAY 4YeTBEpPTOro
enemeHTa |, gpyrmin BXxig siKoro 3'€eQHaHWn 3 BMXOOOM APYroro reHepaTtopa iMnynbcCiB, a BuMXig
NigKoYeHnin 00 Nepworo BxoAdy po3nointoBada TakTiB, 3rigHO 3 KOPWUCHOK MOAENM, B HbOMO
BBEOEHO 4eTBepTuUn UMdDpPOoBUI KOMMApaTop, TPETiM pericTp, APYrMN LifbHUK 4acToTWn, ApYrun
niyMnbHUK Ta Jdewwmdpartop, NpuyoMy BUXiAHA uUupoBa LIKMHA AaTyvka MOMOXeHHs 3'egHaHa 3
nepLUo BXiQHOK LUGPOBOID LLIMHOK YETBEPTOro LMdPOBOro koMmnapatopa Ta 3i BXigHOH LndpoBoo
LLUMHOK TPETbOro perictpa, BuxigHa LMdpoBa LLMHA SKOro MigkniveHa A0 ApYyroi BXiAHOI LndpoBoi
LWMHM YeTBEPTOro LUMPOBOro KomMnapartopa, BUXif4 SIKOrO 3'€QHaHW 3 OPYrMM BXOAOM TPETbOro
perictpa Ta 3i BXOAOM [pYroro AifbHUKa 4acToOTW, BUXiA SKOro MIAKMHYEHWA OO0 OPYroro Bxoay
APYroro nivnnbHUKa, NepLlinin BXig SKOro pa3om 3 MepliMM BXOAOM TPeTboro perictpa 3'edHaHi 3
BMXOAOM MEepLoro uudpoBoro komnapaTopa, BuxigHa UM@POBa LWMHA OPYroro nivmnbHMKa
nigkrnoyeHa o BXigHOI uMdpoBOi WKHKU AelwimdpaTtopa, BuxigHa uMdpoBa LWMHa SKOro 3'egHaHa 3i
BXigHOH LMEPOBOLO LLUMHOLO iHAMKaTOpa.

Mpuctpin ana  ©Oe3KOHTAKTHOrO BUMIPIOBaAHHA  TemnepaTypu poTopa rigporeHepartopa
NOSICHIETBLCSI KPECMEHHAM, Ha SKOMY 300paXkeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1 - ob'ektuB; 2 - iH(ppayepBOHMI NpuUMady, WO MICTUTb N OKPEMUX iHppa4YepPBOHMX
ceHcopiB; 3 - andepeHuilolunin enemMeHT; 4 - GNOK 3agaHHs MOMOXEHHN; 5 - nepwuin unMdpoBuUii
Komnaparop; 6 - nepwui enemeHT |; 7 - nepimnn reHepartop iMnynseis; 8 - nepwwni Tpurep; 9 - Apyrun
enemeHT |; 10 - nepwwni AinbHWK YactoTn; 11 - BydepHun perictp; 12 - TpeTin perictp; 13 - yeTBepTU
uncpposmi komnapartop; 14 - gpyrvi AinbHUK YactoTty; 15 - gpyrni nivunebHKK; 16 - gewmndpartop; 17 -
iHankaTop; 18 - enemeHT HI; 19 - gatuymk nonoxeHHs; 20 - gpyrui reHepaTop iMnynecis; 21 -
yeTBEpPTUN enemeHT |; 22 - posnogintoBay TakTiB; 23 - nepwwui perictp; 24 - gpyrum perictp; 25 -
TpeTin umdpoBuii koMnapaTtop; 26 - undposun cymartop; 27 - 6Nok 3agaHHS WBUAKOCTI; 28 - opyruin
umdpoBui komnapatop; 29 - TpeTin enemeHT |; 30 - gpyrun Tpurep; 31 - komyTtaTtop; 32 - 6ok
nigrotoBkn ganux; 33 - 6rnok nam'sati; 34 - nepwnin NiYnnbHUK; 35 - BigeOoKOHTponbHMIA 6rok; 36, 37 -
nepwuvn Ta Opyrun keposaHi nigcunosadi, BignosigHo; 38 - reHepatop Hanpyru, NpuyoMmy Buxia
nepLioro ginebHuka Yactotu 10 nigkntoveHnn Jo BxoAdis 6ydepHoro perictpa 11, nepLioro nivnnbHMKa
34 Ta Qo Meplioro BXody BiOEOKOHTponbHOro Gnoka 35, opyrui Ta TpeTin BXOAM SIKOro 3'efHaHi,
BignoBigHoO, 3 BMxogamu nepworo 36 Ta gpyroro 37 KepoBaHUX NiACUNIOBAYiB, NepLli BXOAW AKMX
nigkrtodeHi Ao BMxoay reHepaTopa Hanpyru 38, a gpyri Bxogu 3'e€4HaHi, BignoBigHO, 3 neplivM Ta
apyrum Buxogamu 6noka nam'aTti 33, BXigHa UMdpoBa LLMHA AKOro NigknyeHa 4o BUXigHOT unudpoBoi
WMHX MepLloro nivmnbHuka 34, yeTBepTUM BXiO BiOEOKOHTponbHOro 6mnoka 35 pasom 3 nepuvm
BXO4OM Oroka niaroToBku AaHux 32 3'egHaHi 3 BUXo4oM komyTatopa 31, BxigHa undpoBa LWnHa SKoro
nigkrnoyeHa o BuxigHol uudpposoi wuHKM BydepHoro perictpa 11, BxigHa uudpoBa LWKWHA AKOro
3'egHaHa 3 BMXOA4aMW N OKpemux iHppayepBOHMX ceHcopiB 2.1-2.n iHGpayYepBOHOro npunmaya 2,
BMXia 6noka niarotoekn gaHux 32 nigknoveHun B kona EOM, BuxigHa umdpoBa WwnHa 6noka 3agaHHs
NONOXEHHS 4 3'eaHaHa 3 NepLlol BXigHOK LMEGPOBOID LUMHOK NepLuoro umMdpoBoro Komnapartopa 5,
apyra BxigHa umdpoBa LWMHA SKOro pasoM 3 BXiAHUMW LMAPOBUMK LUIMHAMK nepLluoro 23 Ta Apyroro
24 pericTpiB nigkntoveHi 0o BMXIAHOT UMAPOBOI LWKMHW AaTymMka NonoXeHHs 19, Buxig nepLuoro
umdpoBoro komnapaTopa 5 3'€egHaHUn 3 NepLuMM BXOAOM nepLuoro enemeHTa | 6, gpyruin Bxig sikoro
nigkniodeHnin Ao nepworo Buxody apyroro Tpurepa 30, a Buxig 3'€gHaHU 3 neplivMm BXOAO0M
nepLuoro Tpurepa 8, opyrumn BXif SIKOro MigknioveHun 0o gpyroro suxony apyroro Tpurepa 30, Buxig
apyroro enementa | 9 3'egHaHui 3 gpyrum BxogoM 6noka migrotoBku gaHux 32, gpyra BxigHa
uuncppoBa wWrHa gpyroro undpoBoro komnapaTopa 28 nigkntoyeHa 4o BUXiAHOT LmndpoBoi WnHKM Broka
3afaHHA WwBmaKocTi 27, a nepwa BXxigHa uudposa WKHA 3'€AHaHa 3 BMXIOHO LMGPOBOI LLUWMHOW
umdposoro cymatopa 26, nepiia i gpyra BXiaHi LMMPOBI WMHW SKOro NigknioYveHi, BignosigHo, A0
BUXiOAHMX UMPOBUX LWKMH Neplloro 23 Ta Apyroro 24 perictpiB, BXoAW skux 3'egHaHi, BianoBigHo, 3
nepLuInMM Ta Apyrmm BuxogamMmu po3nojifnoBada TakTiB 22, TpeTin BUXiA SKOro NigknioyeHuin 4o apyroro
Bxoay apyroro Tpurepa 30, BuxigHi undposi WKHK nepworo 23 Ta gpyroro 24 perictpis 3'eaHaHi,
Bi4NOBIOHO, 3 NEpLUOD | APYrow BXiAHUMU LNEPOBUMU LWIMHAMWN TPETLOro LIMpoBOro Komnapatopa
25, Buxig sIKoro nigknioYeHUMn OO0 MepLllioro BXody TPeTboro enemeHta | 29, apyrmin BXig SKoro
3'eQHaHWI 3 BUXOOOM ApYyroro LmncpoBoro komnapaTtopa 28, a Buxig niakntoyeHnin o NepLuoro BXoay
apyroro Tpurepa 30, Buxig nepworo Tpurepa 8 3'€egHaHU 3 NepLuMM BXOAOM ApYyroro enemeHTa | 9,



10

15

20

25

30

35

40

45

50

55

60

UA 163490 U

ApYyrvi BXig AKOro Migkno4YyeHuin 0o BUXOA4Y MepLUoro reHeparopa iMnynbciB 7, a BuXig 3'€4HaHunin 3i
BXOJaMu nepLuoro AinbHuka Yactotu 10, reHepaTopa Hanpyru 38 Ta komyTtatopa 31, BuXxig nepLioro
umdpoBoro komnapatopa 5 nigknoyeHnn OO0 BXody AUdEPEHLoYoro enemeHTa 3, BUXig sIKOro
3'eQHaHMIA 3 OpyrMM BXOL4OM po3nogintoBayva TakTiB 22 Ta 3i Bxogom enementa HI 18, Buxig sikoro
NigKNioYeHMn 4O NepLloro BXogy YeTBepToro enemenTa 121, opyrun Bxig skoro 3'egHaHWMIn 3 BUXOAOM
Apyroro reHepatopa imnynbciB 20, a BUXig NigknoyeHnn 0O NepLioro Bxody po3nofintoBaya TakTiB
22, ByxigHa umndpoBa WnHa gatymka nonoXxeHHs 19 3'egHaHa 3 NepLUoo BXigHOK LMGPOBOO LLMHOK
YyeTBEPTOro UMdpoBoro komnapatopa 13 Ta 3i BXigHO LMGPOBOIO LNHOK TPETLOro perictpa 12,
BUXigHa UuuMdpoBa LWMHA SKOro nigkniodeHa Ao Apyroi BXigHOI UMEPOBOI LUMHU 4eTBEPTOro
umdposoro komnapaTtopa 13, BUXig skoro 3'€egHaHWin 3 ApyrMM BXOAOM TpeTboro perictpa 12 Ta 3i
BXOAOM [pyroro AinbHuKa 4actotm 14, Buxig SKOro nigknoyeHUMn [o ApYroro BXogy ApYroro
nivyunbHUKa 15, nepwun BXig AKOro pasom 3 MeplumMMm BXOAOM TpPeTboro perictpa 12 3'egHaHi 3
BMXOAOM NepLioro uMdpoBoro Komnapartopa 5, BuxigHa uudpoBa LWMHA OPYroro nivunbHuka 34
nigkrtodeHa o BxigHoi undpoBoi WnHu aewwmdparopa 16, BuxigHa umdposa LWMHa AKoro 3'eaHaHa 3i
BXigHOH LMEPOBOLO WWMHO iHAMKaTopa 17, no3uuieto 1 no3HavyeHo 06'ekTuMB.

3anponoHoBaHUM NpUCTpIn Npautoe Tak. [pu nogavi Hanpyru XXMBNeHHs neplini 7 Ta gpyrun 20
reHepaTtopu iMNymnbCiB noyMHaloTb opMyBaTW  BiAMOBIQHI  NOCNIAOBHOCTI  iMnynbciB.  [loTik
iHpayepBOHOro BMNPOMIHIOBAHHS, SIKMM CTBOPIOETLCA MOBEPXHEK poTopa rigporeHepaTopa, Lo
3HaXoAWTbCHA Ha AesKin BigcTaHi Big ONTMYHOI CMCTEMMW NMPUCTPOID, NoTpannse vyepes ob'ektmB 1 Ha
NiHINKY N OKpeMuX iHpayYepBOHUX CeHcopiB 2.1-2.n iHppadepBOHOro npuimMada 2, posTalloBaHMX
B34OBX pagiyca portopa. O4eBnaHO, WO nNpu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
Yacy B nose 30py iHpayepBOHOro npumada 2 notpannde nuuwe dparMeHT NoBEepXHi B3OBX
pagiyca potopa. OTpumyoum dparMeHTV TEMnoBOro 300paXeHHsl, MOXxHa nobyayBaTu TensioBuUw
NopTPET BCi€i MOBEPXHi poTopa rigporeHepartopa B NpoLeci Moro poboTu.

AKLLo poTop rigporeHepaTopa 3HaXO4UTLCA B HEPYXOMOMY CTaHi abo Moro WBMAKICTE 06epTaHHA
MEHLUa Big HOMiHanbHOI, TO Ha eKpaH BiAeOKOHTPONbHOro 6noka 35 Tennose 3006paXKeHHS NOBEPXHi
potopa He BuBOoauTbCA. Lle obymoBneHo HacTynHuM. [lig BNnNvBOM curHanis Apyroro reHepartopa
imnynbcie 20 noyYeproBo Ha BUxodax pos3nogintoBaya TakTiB 22 dopmytoTees curHanu. CurHanom 3
nepLloro BUxody po3noAintoBaya TakTiB 22 B nepLunin perictp 23 3annMcyeTbes Koa 3 BUXody AaTymka
nonoxeHHss 19. B pgpyrui perictp 24 curHanom 3 [Opyroro BWXOA4Y po3nodinioBaya TakTiB 22
3anncyeTbeCa iHWKMA Ko 3 BMXOQY AaTyvka nonoxeHHst 19. PisHMuUS 3a3HayYeHUX KoAiB 3a OAUHULO
yacy, Lo 3abe3neyyeTbcs ApyrMM reHepatopom imnyneciB 20, sBnse coboro WBMAKICTb 0bepTaHHSA
poTopa rigporeHepaTtopa, Wo i BU3HA4YaeTbCsa B LMPOBOMY cyMaTopi 26 Ta NoJaeTbCa Ha nepLunia
BXid Opyroro umMdpoBOro komnapaTtopa 28, B SKOMY 3[iMCHIOETbCS MOPIBHAHHA Yy BUMMA4i Kodis
NMOTOYHOI LUBMAKOCTI obepTaHHs poTopa rigporeHepatopa 3 HOMiHamNbHOW, sika 3anucaHa B Groui
3afaHHAa wBuakocTi 27. OgHoyacHO curHanu 3 BMUXoAiB nepworo 23 Ta Apyroro 24 pericTpis
Hagxo4siTb Ha BXOAM TPeTbOoro UMdpPoBOro Komnapartopa 25, Ae BiabyBaeTbCs nepeBipka Hanpsmy
obepTaHHs poTopa rigporeHepatopa. B pasi KOPEeKTHOro BUMIPIOBaAHHA LUBWAOKOCTI, Ha BMXOAi
TPeTboro LMgpoBoro komnapaTtopa 25 3'ABNAETLCSA CUrHan NOMYHOT OAMHULI, SKUIA BigKpMBae TpeTin
enemeHT | 29. Y BMnagky, Konu LWBMAKICTb MEHLUA Big HOMiHaNbHOI, HA BUXOAi APYroro uudpoBoro
Komnapartopa 28 3'aBNs€TbCA CUrHam foriYHOro Hyns, sk 4epes TpeTii enemeHT | 29 nig gieto
curHany 3 TpeTboro BMXody posnofintoBaya TakTiB 22 3anucyetbesa B apyrui Tpurep 30. MNpu ubomy
TENMoBU NOPTPET poTopa He (hiKCyeTbCS.

AKwo X WBMAKICTb 06epTaHHA poTopa rigporeHeparopa CTae piBHOK HOMIHAMbHIN, TO Ha Apyromy
Buxoai apyroro Tpurepa 30 3'9BRSETLCA CUrHam nOriYHOro Hyns, Ha WOro mnepLlomy BUXOAi
3'ABNAETbCA CUrHan noriyHol oauHULI, SIKMR NOAAETbCA Ha BXig nepworo enemeHTa | 6. B MomeHT
06epTaHHs poTopa, KONMKU BiH 3HAaxXOAWTbCSA B YMOBHOMY MOYaTKOBOMY MOJSIOXKEHHI, Kogu 3 BUXoay
AaTyunka nonoxeHHs 19 Ta 3 Buxoay Onoka 3agaHHsi NONoXeHHs 4 cniBnagalTb, HA BMXOAi NEpLUOro
uucppoBoro komnapaTopa 5 3'9ABNSETLCA CMrHan foriYHOI OAUHMLI, SKMM Yepe3 nepLunin enemeHT | 6
BCTAHOBIOETHCH B OAVHUYHWUIA CTaH nepuunn Tpurep 8. BHacnigok Lboro iMnynscu 3 BUXoAy NepLuoro
reHepartopa iMnynbciB 7 4yepes gpyrum enemeHT | 9 noumHaloTb Hagxoautn B Bnoku, 3a JOMOMOro
AKNX POPMYETLCSA TEMSOBMIA NOPTPET HA EKpaHi BiAEOKOHTPONbHOro 6rioka 35.

KopekTHiCTb BMMiplOBaHHS LWIBUAKOCTI 00epTaHHA poTopa rigporeHepatopa 3abesneyyerbcs Tak.
B MOMeHT nosiBM curHany noriyHoi OAnHULI Ha BUXOZi NepLuoro LmudpoBoro kKommnapartopa 5 Ha Buxogi
andepeHuiooyoro enemeHTa 3 3'9BNAETbLCA KOPOTKUM IMMNYNbC, AKMM BCTAHOBMIOETLCS Y NoYaTKOBE
NONOXEHHS po3nogintoBad TakTiB 22. B uen momeHT yepes enemeHT HI 18 yeTBepTuin enemeHT | 21
3aKpMBaETbCA | Mofdaya iMNynbCiB 3 Apyroro reHepartopa iMnynbcis 20 B po3nogintoBay TakTiB 22
onokyeTbes. [icna 3aBeplueHHs iMnynbcy 3 Buxody QAudbepeHuitoodoro enemeHta 3 pobota
posnoaintoBaya TakTiB 22 po3noYMHaETbCA crovaTtky. Taka Aid A03BONSE YHUKHYTU CUTyaLlil, Konu B
nepwuin perictp 23 3 gatuuka nonoxeHHs 19 3anucyetbcsd kog, KU Mae 3HayeHHd, bnmsbke 0o



10

15

20

25

30

35

40

45

50

55

60

UA 163490 U

MaKkCcMMarsibHOro, a B [OpYrMiA perictp 24 3anucyeTbCst Koh, 3HA4YeHHs AKoro gewo 6Ginbwe 3a
noyaTkoBe. OueBMOHO, WO Npu LbOMY OBYMCNEHHS LWIBWAOKOCTI poTopa rigporeHepaTtopa 6yae
HEKOPEKTHUM.

3anexHo Big KyTOBOI LWBMAKOCTI obepTaHHA w poTopa rigporeHepaTopa BubpaHa 4vacTtoTa
dopmyBaHHS iMnynbeciB fi nepworo reHepatopa iMMAynbCiB, WO MOB'A3aHO CMiBBIAHOLLEHHAM
fi/n=w/(21m), se m=360°/B, B - MiHIManbHWI CEKTOP MOBEPXHi pPOTOpa, L0 NoTpannde B none 30py
iHppavyepBOHOro npurMada 2, n - koedilieHT AineHHsa nepLuoro AinbHuka yactotn 10, wo Bignosigae
KiNTbKOCTi OKpeMuX iHgppavyepBOHNX CEHCOpIB iHpavepBoHOro npuimada 2. OTxe, 3 YacTtoTot fi/n,
npy HOMIHaNbHIA WBWMAKOCTI 00epTaHHs poTopa, Ha BMXOA4i MNeplioro AinbHuka 4actotn 10
3'ABNATbLCA iMNYNbCU, kUMK doikcyoTbest y OydpepHomy perictpi 11 Ha yac AT=n/fi enekTpuyHi
CUrHanu B aHanoroBoMy BWUrNA4i 3 BUXOAIB N OKPEMUX iHppayepBOHMX CEHCOPIB iHpadYepBOHOro
npunmMada 2. AMMAiTyan uMx curHanis nNponopLinHi TemnepaTypi enemMeHTapHuUX LiINAHOK NMOBEPXHI
o6'ekta (KinbkicTb Takux OinsaHok N=n'm). KomyTtaTtopom 31 3AiiCHIOETLCA 34NTYBaHHSA iHdopmalii 3
OydepHoro perictpa 11 3 HacTynHWM ii NepeTBOPEHHAM i3 NMapanenbHOro BMAYy NpeAcTaBfeHHs B
nocnigosHun. CopmoBaHUn TakMM YMHOM curHan 3 Buxody komyTatopa 31 noTpannse Ha BXig
BiE€OKOHTpOnbHOro 6noka 35 i Ha Bxig ©noka niarotoBkM gaHux 32, B IKOMY BiH NEpPeTBOPIETLCS B
umdpoBy hopMy Ta NPUBOANTLCSA 40 3pydHOro Buay Ang nepegadvi 8 EOM.

leHepatop Hanpyru 38, nepwwun 36 Ta Apyruin 37 keposaHi nigcuniosadi i 6nok nam'ati 33
npu3HayeHi 4na opMyBaHHA CUrHanis po3ropTky BiA€OKOHTPOmnbHOro 6noka 35. CurHan vactoToto fi,
Lo HagxoOouTb Ha BXig reHepartopa Hanpyru 38, Ha BUXOAi NpuiAMae cTyniHyacty dopMy (MIiCTUTb N
CKknagoBux) i mogaeTbesl Ha Bxoau nepluoro 36 i apyroro 37 kepoBaHMX NiacunioBadiB, koedilieHT
NIACUNEHHST SKMX 3aQaeTbCs BUXIOHUMKW curHanamm 6noka nam'sti 33. MNpu uboMy KoedilieHTn
nigcuneHHs nepworo 36 Ta gpyroro 37 KepoBaHMX NiACUIOBAYIB 3a4aloTbCA Tak, WO Ha iX BUXodax
dopmytoTbCcst  curHanu, nponopuinHi Rysing; Ta Ricosg; BignoeigHo, ae R; - pagiyc, ¢ - KyT
KOOpOWHATW enemMeHTapHoi [AiNsHKW MNOBEpXHi poTopa B MNONSAPHIA CUCTEMI KOOpAuHAaT, LWo
06yMOBNEHO curHanamum 3 garymnka nonoxeHHs 19. MNpu ubomy

i=0,n j=0m.

Ha Bxig ©Onoka nawm'ati 33 curHanM HagxoAsTb 3 Neplioro niyunbHuka 34, koediuieHT
nepepaxyHKy sIKoro gopiBHIO€E T. B pe3ynbTtati Ha ekpaHi BigeoKoHTponbHoro 6rioka 35 npu HagBHOCTI
OAHOro iHGOpMaLiMHOro curHany, ABOX CUrHaniB po3ropTku Ta CUrHany 3 BUXOAYy NEePLUOro AiflbHuKa
yacTtoTn 10 dhopmyeTbCA 300paXkeHHs, LLLO BiAMNOBIga€E TENOBOMY NOPTPETY poTOpa rigporeHepartopa.

OuyeBMaHO, WO 3rigHO i3 3anponoHOBaHUM anropuTMOM CKaHyBaHHS poTopa rigporeHepatopa
30INCHI0ETLCA cnoYvaTKy B3A0BX Aeskoro pagiyca Rj. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, IO NnexaTb
Ha pagiyci % 3AINCHIDETLCA CKaHyBaHHS N TOYOK, WO nexatb Ha pafjiyci Rj+1. Tak 3Haxoautbes
KpyroBa po3ropTka BCbOro TEMOBOro 306paXeHHs1 poTopa rigporeHepartopa B NpoLEeCi Moro poboTu.

BuaHayeHHA MonoxeHHs poTopa rigporeHepaTtopa B KOXEH MOMEHT 4Yacy 34iNCHIETbCA Tak. B
MOMEHT MOSIBM CUrHany Ha BMXOAi nepLioro undpoBoro komnapatopa 5 TpeTin perictp 12 ta gpyrum
niymneHUK 15 obHynsaTLCA. MpMnycTMo, WO Le 34IMCHI0ETLCS B MOMEHT, KON Ha BUXOAi AaTymka
NnonoxeHHss 19 3'aBnseTbcA HynboBuW kod. [lpy UbOMY Ha BWXOAi 4eTBepToro UMdpPoOBOro
koMmnapartopa 13 3'ABnseTbCA cUrHan NoriyHoro Hyns. Yepes gesikMim 4yac npu NOBEPHEHHI poTopa Ha
NMEBHMIN KyT Ha BMXOi JaTyMKa NOMoXeHHs 19 3'aBnAeTbca KoA, BiAMIHHMI Big Hyns, BHAcMigoK 4Yoro
Ha BMXOZi YeTBepToro umncpoBoro komnapatopa 13 3'dBNA€TbLCA CUTHAM NOrYHOT OAUHUL, KM KoA 3
BMXOAY AaTyuka NonoxeHHs 19 3anucyeTbes B TpeTin pericTp 12. B pe3ynbTati Ha BUXOAi 4eTBEepTOro
umdposoro komnapaTtopa 13 3HOBY 3'ABMSETLCA CuUrHan noriyHoro Hyns. [lpu 4eprosin 3MmiHi
LUMdpoBOro KoAQy Ha BUXodi AaTymka nonoxeHHs 19 Ha Buxoni YyeTBepToro LUMdpPOBOro Komnaparopa
13 3HOBY 3'ABNAE€TLCA CUrHaN NOriYHoi oanHWLI. TakuM YMHOM, cdhopMOoBaHa NOCNIAOBHICTb iIMNYNbLCIB
NnoAaceTbCs Ha BXi4 APYroro AinbHuWka 4actotu 14, koedilieHT gineHHs skoro gopisHoe m. MNpu ubomy
Ha Buxopai Apyroro nivyunbHMKa 15 OopMyeTbCs MOCNIAOBHICTL KOAIB, 3MiHA AKUX 3AINCHIOETLCA NPU
3MillleHHi poTopa rigporeHepaTopa Ha oguH nontoc. Li kogm nogatotbes vepes gewwmdpatop 16 B
iHOukaTtop 17, 3a OOMOMOrOK SIKOrO MOXHa BiOCNIAKOBYBATM B KOXEH MOMEHT 4acy, B SIKOMY
NOSTIOXKEHHI 3HAaXOOUTBLCSA POTOP rigporeHepaTopa.

®OPMYJIA KOPUCHOI MOZESI

MpucTpin ansi 6e3kOHTaKTHOrO BUMIPIOBaAHHS TemnepaTypu poTopa rigporeHepaTtopa, WO MiCTUTb
006'ekTVB, OBa reHepaTopu iMNynbCiB, NEPLMA AiNbHUK YaCTOTK, YOTUPK enemMeHTu |, Tpyu undposi
KOMnapaTopu, AaT4MK NMOJOXKEHHS, GoK 3aJaHHsA MOJOXKEHHS, PO3MnoaintoBay TakTiB, ABa pericTpu,
uuncpoBuit cymaTop, ABa Tpurepu, 6NoK 3a4aHHs LWBUAKOCTI, iHAMKATOP, N OKPEMUX iHPpavYepBOHUX
CeHCopiB iHPpayepBOHOro npuiMaya, 6Mok MigroTOBKM AaHux, komyTatop, OydepHun pericTp,
nepLnn NiYnnNbHUK, ABa KepoBaHi NigcuntoBadi, BioeOKOHTPONbHUIA BNOK, reHepaTop Hanpyru, 6ok
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nam'sti, gudepeHUilolyYnn enemeHT Ta enemeHT HI, npuyomy Buxig neploro AifibHUKaA 4acToTu
nigkrodeHni 0o BxopdiB OydhepHoro perictpa, nNepLloro nidvnbHMKa Ta OO0 MEepLioro BXody
BiJEOKOHTPONbHOro 6oka, Apyrun Ta TpeTi BXOAM AKOro 3'‘€AHaHi, BiAnoBigHO, 3 BUXO4aMu NepLuoro
Ta Opyroro KepoBaHUX MiACMMOBaYiB, NepLUi BXOAM AKUX NiAKMOYEHi A0 BUXo4y reHepaTtopa Hanpyru,
a apyri Bxoau 3'egHaHi, BignosigHo, 3 nepwnm Ta gpyrum Buxogamm 6noka nam'aTti, BXigHa uudposa
LWMHA €KOro nigknioyeHa [0 BUXIOHOT UMEPOBOI LIMHU MEPLUOro niduribHUKA, YEeTBEpPTMMA BXig
BiJEOKOHTPONbHOro 6roka pasom 3 neplmnm BXxoAoM Gnoka nigroToBKUM AaHUX 3'€dHaHi 3 BUXOO4OM
KoMmyTaTopa, BXigHa LM@pOoBa LUMHA SKOro MiAKMYEeHa A0 BUXIAHOI uMdpoBOi WKNHKM OydepHoro
pericTpa, BXigHa umMdpoBa LKHA AKOro 3'egHaHa 3 BMXOO4aMW N OKpeMuX iHpayepBOHUX CEHCOopIB
iHppayepBOHOro npunmada, Buxig Gnoka nigroToBkM AaHUX NigknoyveHun B kona EOM, BuxigHa
uucppoBa wmHa Onoka 3adaHHA MOMOXEHHS 3'€dHaHa 3 MEpPLUO BXIOHOK LMEPOBOK LUMHOK
nepLioro uUMPOBOro Komnapatopa, gpyra BXigHa Uuu@dpoBa LIMHA HAKOro pasoM 3 BXiAHUMU
LMdpOBMMU LWIMHAMM NEPLLOro Ta APYroro pericTpiB NigknoyveHi 4o BMXigHOT LMAPOBOT WNHM faTyuka
MOMNOXEHHs, BUXi4 MepLoro LM@PPOBOro komnapaTtopa 3'€AHaHMMA 3 NepliMM BXOO4OM MNepLUOro
enemeHTa |, opyrui BXig AKOro NigknoyYeHnin 40 NepLIOro BUXOAY APYroro Tpurepa, a Buxia 3'egHaHunin
3 nepLwunm BXOAOM MEpLUOro Tpurepa, Opyrui BXig SKOro NigkmoYeHnin 4o Apyroro BMxody ApYroro
Tpurepa, BuXig Apyroro enementa | 3'egHaHvin 3 gpyrum Bxogom 6noka niarotoBkW AaHuUX, Apyra
BXigHa umndpoBa LWKHa OpYroro LMdpoBOro Komnaparopa nigkrnioyeHa A0 BUXIQHOT LMdPOBOI LWNHK
6noka 3agaHHs WBMAKOCTI, a neplia BxigHa undposa WuHa 3'egHaHa 3 BUXIAHOW LUQPOBOIO LUMHOK
umMdpoBoro cymartopa, nepwa i gpyra BXigHi LMCPOBI LWKMHWM AKOro MigKMYeHi, BignNoBigHO, OO
BUXiOHUX LM POBMX LUMH NEPLLOro Ta ApYroro pericTpis, BXoau AkMx 3'eqHaHi, BignoBigHo, 3 nepwmm
Ta OpyruM BMXOd4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMW OO OpYroro BXxoay
apyroro Tpurepa, BuXxigHi UMGPOBI LWMHW NepLoro Ta APYyroro pericTpiB 3'egHaHi, BignosigHo, 3
nepLUoto i ApYrot BXIOHUMU LMPOBUMU LLUMHAMU TPETLOro LMAPOBOro KoMnapartopa, BUXig sikoro
NigKNioYeHMn 40 NepLllioro BXoAdy TPeTboro enemexta |, gpyrvm BXxig SKoro 3'egHaHM 3 BUXOAOM
ApYyroro uMdpoBOro KoMmnaparopa, a Buxig NigknioyYeHnn 4o NepLioro Bxody ApYyroro Tpurepa, Buxig
nepLioro Tpurepa 3'egHaHvi 3 Nepwnm BXOAOM OPYroro enemMeHTa |, Apyrui BXig SKoro nigkrmoYeHun
A0 BMXOAY MNepLloro reHeparopa iMnynbCiB, a BuXig 3'€eAHaHWV 3i BxO4amMu MEpLUOro AiflbHMKa
YacToTW, reHepaTopa Hanpyru Ta KomyTtaTopa, B1Xig nepLuoro unudgpoBoro komnapaTtopa nigknio4eHun
[0 BxoAdy OudepeHLilolyoro enemMeHTa, BUXig SKoro 3'egHaHun 3 ApyruM BXOAOM pO3MOAintoBaya
TakTiB Ta 3i Bxogom enemeHTa HI, Buxig SKOro nigknioveHWin [O MNepLuoro Bxody 4YeTBEepToro
enemeHTa |, gpyrmin BXig sikoro 3'€eQHaHW 3 BMXOOOM APYroro reHepaTtopa iMnynbCiB, a BuXig
NiAKMIOYEeHUA [0 MepLloro BXOAY PO3MOoAintoBaya TakTiB, SKUA BiApIi3HAETbLCA TUM, WO B HbOrO
BBEEHO u4eTBepTMN uMdpoBUA KOMMapaTop, TpeTih pericTp, APYrvnh AiNbHUK 4acToTW, Opyrum
niyMnbHKK Ta Jdelwmdpartop, NpuyoMy BUXiaHa uUudpoBa LIMHA AdaTynka MOMOXeHHs 3'egHaHa 3
nepLUoo BXigHOK LUGPOBOI LLUMHOK YETBEPTOro LMdpPOoBOro komnapartopa Ta 3i BXigHOH LnMdpoBoo
LUMHOK TPEeTbOoro perictpa, BuxigHa uMdpoBa LMHA SKOro MigKroYeHa Jo gpyroi BXigHOI LmMdpoBoi
LWUMHA YeTBEpPTOro LM@pPOBOro Komnaparopa, BUXif SIKOro 3'€fHaHWW 3 OPYrMM BXOAOM TPETLOro
pericTpa Ta 3i BXOOAOM ApPYroro AiflbHMKa 4acToTW, BUXig SKOro NiAKMIOYMEHWWn OO OpYyroro Bxoay
OPpYroro nivuribHWKa, neplmnin BXig SIKOro pasoMm 3 neplimnm BXOAOM TPeTboro perictpa 3'edHaHi 3
BMXOOOM nMepworo uMdpoBOro Komnapartopa, BuxigHa uudpoBa LWWMHA [PYroro nidnnbHMKa
nigknioveHa 4o BXigHOT LUMPOBOT WKNHKU Aelwmndpartopa, BuxigHa LMdpoBa LLMHA SKOro 3'egHaHa 3i
BXiQHOH LMEPOBOLO LLUMHOLO iHAMKaTOpa.
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