KopucHa moaenb HanexuTb A0 6e3KOHTaKTHOI TepMOoMeTpil i Moxe ByTn BUKOpUCTaHa AN BUMIpIOBaHHS
TemnepaTypu o6'ekTiB, WO 06epTatoTbCH, 30KpemMa noBepxHi 06MOTOK poTopa rigporeHepaTopis.

Bigomuin npuctpini ans 6e3kOHTaAKTHOrO BUMIPIOBaAHHA Temnepatypu poTopa rigporeHepatopa ([MateHT
Ykpaiim Ne 120310, MIK GO1K 13/08, GiooneteHb Ne 20, 2017), wo MicTuTb 0O0'eKTMB, n Asepkan,
3aKPINSIEHNX Ha OMTUYHIN NIHIALI TaKUM YMHOM, WO iX NIOLWMHM YTBOPIOKTb KYT 45° 3 rONOBHO OMTUYHOM
BiCCIO, N NiH3, LLIO BCTAHOBNEHI HAa OOHIA ONTUYHIN OCi 3 A3epKanamu, fiHiika n okpemMux iHppayepBoHUX (14)
CEHCOpIB, AiNbHUK 4YacTtoTu, GydepHuii perictp, koMyTaTop, aHamnoro-uudposuin nepetsoptoBad (ALM),
iHTepdelicHMIA 6ok, ABa pericTpu, LMpoBUN kKomnapaTop, TPUrep, enemenT |, iHgukaTop, ABa reHepaTopu
iMMynbCiB, ABa KepoBaHi NigcunioBadi, BiOEOKOHTPONbHUA ONOK, NiYMNbHWUK, reHepaTop Hanpyru, 6nok
nam'ati, 6nok komnapartopiB, enemeHT HI Ta dopmyBay curHany, npuvyomy BuUXiO AifbHWKA 4YacToTw
nigknioYeHnn oo BxoAis 6ydepHoro perictpa, niynneHUKa Ta 40 NepLloro BXoAy BiJ€OKOHTPONbLHOro 6noka,
Opyruin Ta TpeTin Bxoau SIKOro 3'eQHaHi 3 BUXOA4aMy MepLUoro Ta ApYroro KepoBaHWX NigcunioBadis, nepiui
BXOAM AKMX NiAKMOYEHi A0 BUXOAY reHepaTtopa Hanpyru, a Apyri Bxoau 3'edHaHi, BignosigHo, 3 nepwuM Ta
apyrum Buxogamu Bnoka nam'siti, BXigHa UMcpoBa LUMHA SIKOro MigknioveHa Ao BUXIAHOI LUpOBOI LWNHK
niYnnbHKKa, YeTBEPTUIN BXif BiOEOKOHTPONbHOro 6roka pasom 3 nepwum Bxogom AL 3'egHaHi 3 Buxogom
KoMyTaTopa, BXigHa LuMdpoBa LNHA SKOro NiAKMYeHa A0 BUXIAHOT UMdpOoBOi WKMHK BydepHoro perictpa,
BXigHa uMdpoBa WKHa SKoro 3'egHaHa 3 BUXogamu fiHiku n okpemux 14 ceHcopis, BUXigHa umdposa LWmHa
ALM yepes iHTepdelicHMin Onok nigkniodeHa B kona EOM, Buxig umdpoBoro komnapartopa 3'egHaHui 3
nepwmm BXOAOM Tpurepa, OpPYrvi BuXig SKOro MigKMYeHM [0 BXOAY iHAMKATopa, BMXi4 nNepLuoro
reHepaTopa iMNynbCiB 3'€QHaHU 3 Nepwnm BXOAOM efiemMeHTa |, BuXig sKoro nigkniovYeHun OO BXOAiB
AinbHYKa 4YacToTn, KoMyTaTopa, reHepaTtopa Hanpyri Ta Ao apyroro sxofdy AL, nepwwui Buxig tpurepa
3'eAHaHW 3 ApyrMm BXOOOM eneMeHTa |, a Apyrunm BXia nigknoyeHun oo smxogdy hopmyBada curHany, Bxig
SIKOr0 pas3oM 3i BxodaMu MepLioro perictpa Ta enementa HI 3'egHaHi 3 BUXOOOM Apyroro reHepatopa
iMnynbcie, Buxia enemeHta HI nigknioyeHni 0o Bxody Apyroro perictpa, BuxigHa uudposa wmHa 6noka
koMnapaTopiB 3'e¢gHaHa 3i BXigHUMU LUPOBMMY LIMHAMM NEPLUOro Ta OPYroro pericTpis, BUXIAHI LMAPOBI
WMHA SKUX NIGKNIOYeHi 4O nepuwoi Ta Apyroi BXiAHMX UMEPOBUX LIMH LMEPOBOro komnapaTopa, BXigHa
undcpoBa LWrHa 6roka KoMnapaTopiB 3'eAHaHa 3 BUXo4amu NiHikKu n okpemux 14 ceHcopib.

[[0NIOBHUM HeOoMiKOM A4aHOro NPUCTPOLO € Te, WO BiH HE 403BOSISE ineHTUdiKyBaT Ta dikcyBaTn BUTOK 3
nigBMLLEHO TemnepaTypok nomntca OoOMOTKM poTopa rigporeHepaTopa B MPOUECi BMMIPIOBaHHSA MOro
TenmnoBoro nopTpeTy nig 4ac poboTu, OCKiNbku rigporeHepaTop € cneumdiyHOK enekTPUYHOK MallUHOK
3aKpMTOro BUKOHaHHS, LLIO YCKNagHKE OOCTYN A0 Moro 06epToOBUX YAaCTUH.

AHanorom € npucTpii Ana Oe3KOHTAKTHOro BMMIpPIOBaHHA TemnepaTypu poTopa rigporeHepaTopa
(MaTteHT YkpaiHm Ne 129877, MIK GO1K 13/08, 6ton. Ne 21, 2018), wo mictute ob'ekTus, n asepkan,
3aKPINSIEHUX Ha OMTUYHIN NiHIALI TaKUM YMHOM, LLO iX NIOLWMHW YTBOPKOKOTL KYT 45° 3 FOMOBHOI OMTUYHO
BiCCIO, N MiH3, WO BCTAHOBIMEHI Ha OAHIN ONTUYHIA OCi 3 A3epkanamu, NiHika n okpemux 14 ceHcopis,
AiNbHUK YacToTu, BGydepHun perictp, komyTtatop, ABa AUI, iHTepdencHun 6nok, n'aTe pericTpis, OBa
uncposi Komnapatopu, Tpurep (B noganblioOMy - MNepwui Tpurep), ABa enemeHtu |, iHaukaTtop, ABa
reHepatopu iMnynbCiB, ABa KepoBaHi MiaAcumioBadvi, BiA€OKOHTPOMbHUIA BOK, TPU NiYUNBHUKK, reHepaTop
Hanpyrn, 6nok nam'arti, 6nok komnapaTopiB, enemeHT HI Ta gBa copmyBsayi curHany, komnapaTop (B
nogansLloMy - Neplivri KomnapaTtop) Ta ABa UMpoBi iHAMKaATOpW, NPUYOMY BUXiA AiNbHUMKA 4YacToTw
nigknoyeHMn Oo  BxofiB  OydpepHoro perictpa, nepworo niynibHWKA Ta GO MEPLUOro  BXOAY
BiJ€OKOHTpONbHOro 6noka, ApyrMin Ta TPeTih BXOAM SKOro 3'€dHaHi 3 BUXog4amu MepLioro Ta ApYroro
KepoBaHWX nigcunoBadiB, nepLlli BXoAW SKUX NIAKMAYEHi 0O BUXOAY reHepartopa Hanpyrun, a apyri Bxoam
3'e¢dHaHi, BigNOBIOHO, 3 Mepwum Ta ApyrMM Buxodamm 6Grnoka nam'siTi, BxigHa uudpoBa LWMHA SIKOro
nigknoYeHa Ao BUXiQHOT LMEPOBOI LWMHU NEpLUOro MiYnnbHMKA, YeTBEPTUI BXiZ BiAEOKOHTPONbHOro Grioka
pasomMm 3 nepwum Bxogom nepwioro AL 3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa uUmMpoBa LIMHA AKOro
nigknoyeHa 0o BUXIAHOT UMAPOBOI WKnHKM BGydepHoro perictpa, BxigHa umdpoBa LUHA SKoro 3'egHaHa 3
BMXO4amu NiHiNkn n okpemux 14 ceHcopis, BuxigHa uudposa wnHa nepioro AL yepes iHTepdencHun
6rok nigkntodeHa B kona EOM, Buxig nepworo uudppoBoro komnapartopa 3'€QHaHvMn 3 NepLiyvM BXOAOM
nepworo Tpurepa, ApYrvi BUXig AKOro MigknioYeHUn OO0 BXOAY iHOMKaTopa, BMXig mepLlloro reHepartopa
iMNynbCiB 3'€eQHaHUIA 3 NepLIMM BXOAOM NepLioro enemeHTa |, Buxig skoro nigknio4eHMn 4o BXo4iB AinbHuKa
YacToTu, KoOMyTaTopa, reHepaTtopa Hanpyru Ta o apyroro Bxoay nepworo AL, Buxig nepworo Tpurepa
3'eQHaHWA 3 OpyrMM BXOOOM nMepLuoro enemeHTta |, a gpyrui Bxig nigknioveHUn OO0 BUXody NepLuoro
dopmyBayda curHany, Bxig Skoro pasom 3i Bxogamu nepLuoro perictpa ta enemeHta HI 3'egHaHi 3 Buxogom
Opyroro reHepatopa iMnynbciB, Buxia enemeHta HI nigknoyeHnin oo Bxody Apyroro perictpa, BuxigHa
uudpoBa wWMHa Onoka KomnapartopiB 3'egHaHa 3i BXigHUMM LMPOBMMU LUMHAMKW MEPLUOro Ta ApPYroro
pericTpiB, BUXigHi LMGPOBI WKNHN AKMX MIOKIOYEeHi 40 nepLllol Ta Apyrol BXiGHMX UMAPOBUX LUMH NepPLLOro
uncpoBoro Komnaparopa, BxigHa umdpoBa wWwuHa Groka KomnapaTtopiB 3'egHaHa 3 BMXOO4AMM TiHIKM N
okpemnx 14 ceHcopiB, BUXig nepwioro enemeHTta | nigknoveHnin Jo BXoQy OPYroro nivunbHUKa, BUXigHa
umdposa wuHa gpyroro AL 3'egHaHa 3 BXigHOK LMAPOBOIO LLUMHOK TPETLOro pericTpa, BuxigHa uudposa
LWMHa SKOro nigknioyeHa 0o BXiAHOT LMAPOBOI WWHU YeTBEPTOro perictpa Ta A0 NepLuoil BXigHOI LmMdpoBOi
LUMHM Opyroro LM@poBOro Komnapatopa, Apyra BXigHa UMdpOBa LWMHAa SKOro 3'€gHaHa 3 BUXIOHOW



uncpoBsoto WnHot apyroro AL, a Buxia nigknoveHnin 4o Apyroro BXoA4y ApYyroro enemeHTa |, nepimn Bxig
SIKOro pasom 3 apyrum Bxogom apyroro AL 3'eaHaHi 3 BUXo0a0OM nepLuoro enemeHTa |, a Buxig nigknoyeHuni
00 BXxoAdy TpeTbOoro perictpa, Buxig komytatopa 3'egHaHui 3 nepwunm Bxogom apyroro AL Ta 3i Bxogom
nepwworo komMmnapaTopa, BuXig SAKOro nigkrmoyeHurd OO0 Mepuoro BXOAY TPEeTbOoro nidnnbHUKa, BUXiAHA
LMdpoBa LLMHA AKOro 3'egHaHa 3 BXigHOH LMAGPOBOIO LLMHOK N'ATOro perictpa, a Apyrum Bxig nigknoyYeHnn
00 Buxody gpyroro dopmyBaya curHany, BXig SKOro pasom 3i Bxogamu 4YeTBepToro Ta N'AToro pericTpis
3'egHaHi 3 BMXOOOM [pPYroro niunnbHWKa, BWMXiOHI UWMAPOBI WWHWM 4YeTBEpPTOro Ta M'ATOro pericTpis
NigKMYeHi, BignoBigHO, A0 BXiIOHMX LMGPOBUX LLWH NEPLLIOro Ta APYroro LMgpoBunx iHanKaTopis.

["0OfIOBHUM HeOoMIKOM 4aHOro NPUCTPOLO € Te, WO BiH He A03BOSNsE ifeHTUdiKyBaT Ta doikcyBaTtn BUTOK 3
nigBULLIEHOK TemnepaTypolo nonca obMOTKM poTopa rigporeHepatopa B MpoLeci BMMIpHOBaHHSA 1Oro
TENnoBOro nNopTpeTy nig Yac pobOoTU, OCKINbKW rigporeHepaTop € CneundivHo enekTpUYHOK MaLUMHOK
3aKpUTOro BUKOHAHHS, L0 YCKNaaHIOE OOCTYN A0 Moro o6epToBMX YacTUH.

B ocHoBy KOpuUCHOI Mogeni MOCTaBneHo 3ajady CTBOPEHHA MNPUCTPOD ANs  TEnmnoBi3iiHOro
JiarHocTyBaHHs OGMOTOK poTopa rigporeHepaTopa, B SlkOMY 3a paxyHOK BBeEHHS HOBMX GrokiB Ta 3B'A3KiB
MK HUMM 3'SIBMISIETBCA MOXNUBICTb Ha NpaLolYoMy rigporeHepaTopi igeHTudikysaTtm ta ikcyBaTn BUTOK 3
nigBMLLEHO TemnepaTypok nonca OOMOTKM poTopa rigporeHepatopa B MpOLUECi BMMIPIOBaHHA WMOro
TENNOBOro NOPTPETY, L0 PO3LMPIOE PYHKLIOHAMNBHI MOXNMBOCTI NPUCTPOIO.

MocTaBneHa 3agaya BUPILLYETbCA TUM, WO MPUCTPIA Ons TEnnoBi3iMHOrO AiarHOCTyBaHHS OOMOTOK
poTopa rigporeHepartopa, Wo MICTUTb 00'eKTMB, N A3epKarn, 3akpinneHnx Ha ONTUYHINA NiHINLI TaKMM YMHOM,
LLIO iX MSIOLLMHM YTBOPOOTL KyT 45° 3 FONOBHOK ONTUYHO BICCHO, N NiH3, L0 BCTAHOBIEHI HA OOHIA ONTUYHINA
OCi 3 Asepkanamu, MiHinKa n oKpemMux iHpayYepBOHMX CEHCOPIB, AiNbHMK YacToTu, BydepHun pericTp,
KoMyTaTop, ABa aHanoro-uudposBmx nepeTBoptoBadi, iHTepdencHun 6nok, nN'aTb pericTpis, ABa UMPPOBI
KoMnapaTtopw, nepwuin Tpurep, ABa enemeHTu |, gBa reHepaTopu iMMynbCiB, ABa KepoBaHi nigcunoBaui,
BiJEOKOHTPONbHUIA BMOK, TPU NIYMMBHUKK, reHepaTop Hanpyry, 6nok nam'aTi, 6ok KoMnapaTopis, eneMeHT
HI, aBa cdopmyBaui curHany, neplimn komnapatop Ta ABa uUndpoBi iHOUKATOpPW, MPUYOMY BUXi4 AiNbHUKa
YacTOTU MNigKNioYeHWn Oo BxodiB OydhepHoro perictpa, MEpLOro niYnnbHUKA Ta A0 MEpLIoro BXoAy
BiJEOKOHTPONbHOrO Orioka, ApyrMi Ta TPETin BXOAM SKOro 3'edHaHi 3 BMXOO4amMW MepLluoro Tta Opyroro
KepoBaHMX NiACUMOBadiB, NepLli BXoau SKMX NiOKNIOYEHi 4O BMXOQY reHepatopa Hampyru, a Apyri BXxoau
3'edHaHi, BignNoOBigHO, 3 Mepwum Ta ApyruM Buxogamm 6noka nam'siti, BXigHa UMpoBa LWIMHA SKOro
nigknioYeHa Ao BUXiAHOI UMAPOBOI LUMHU NEPLUOro fidnnbHUKa, YeTBEPTUI BXiA BiAEOKOHTPONbHOro Grioka
pas3oM 3 nepLnm BXOLOM MEPLUOro aHanoro-ungpoBoro nepeTsopoBaYda 3'eqHaHi 3 BUXOOOM KOMyTaTopa,
BXigHa uucpoBa WKMHA SKOro nigknioveHa OO BMXigHOT umMdpoBoi wnHM BydepHoro pericTpa, BXigHa
uudposa LWnHa SKoro 3'€AHaHa 3 BUXoAaMu NiHIMKM N OKpeMux iHdppavyepBOHNX CEHCOPIB, BUXiAHa unudposa
LUMHa nepLuoro aHanoro-umMdpoBoro nepeTsoptoBayva 4epes iHTepdencHnin 6ok nigknioveHa B kona EOM,
BYVXif, MepLoro UngpoBoro Komnaparopa 3'e4HaHun 3 nepluMMm BXOoA4O0M MepLloro Tpurepa, BuXig nepLuoro
reHepaTopa iMNynbCiB 3'€QHaHUM 3 NepLuM BXOOOM MNepLllioro enemMmeHTta |, Buxig SKoro nigknw4vyeHun Oo
BXOIB AiNbHMKA 4acToTW, KOMyTaTopa, reHepaTtopa Hanmpyrm Ta OO ApPYroro BXo4y MEepLIoro aHarnoro-
LiMppoBOro nepeTsoproBaya, BUXif NepLuoro Tpurepa 3'eQHaHnin 3 ApyrMm BXOAOM NepLioro enemedra |, a
Opyruin BXia NigKroyYeHnn oo Buxody nepuoro dopmMyBada curHany, Bxig SKkoro pasom 3i Bxogamu nepLuoro
perictpa Ta enemeHta HI 3'eqHaHi 3 BMXOOOM [pyroro reHepartopa imnynbciB, BuXig enementa Hl
NigKNYeHMn O BXody ApYroro perictpa, BuxigHa umdpoBa LuHa 6roka komnapaTtopiB 3'egHaHa 3i
BXiAHMMU LUNOPOBUMU LWLIMHAMU MEPLUOro Ta APYroro pericTpiB, BUXiOHI LMAPOBI LWMHM SKUX NIOKMIOYEHi 00
nepLUoi Ta Apyroi BXigHUX LncpoBMX LUMH NepLUOro LM poBOro kKomnapatopa, BxigHa umdgposa wuHa 6rnoka
KOMMapaTopiB 3'€AHaHa 3 BUXOAaMU NiHIMKM N OKpeMUX iH(bpavyepBOHNX CEHCOPIB, BUXiA NepLUoro ernemMeHTa
| migknioveHun o BXxody ApYroro nidunbHUKa, BUXigHa uudpoBa LWKMHA ApYroro aHanoro-uMdpoBoro
nepeTeoptoBaya 3'eqHaHa 3 BXiJHOK LIM(POBOIO LLIMHOI TPETLOro pericTpa, BuxigHa umndposa WwuHa AKoro
nigknoyeHa oo BXigHOI LMAPOBOI LUMHU YeTBEPTOro pericTpa Ta 40 nepLuoi BXigHOI LMGPOBOI LUMHW OPYroro
uudposoro Komnaparopa, Apyra BxigHa UMdpoBa LUMHA AKOro 3'eqHaHa 3 BUXIOHOK LMAPOBOIO LUNMHOK
Jpyroro aHanoro-umdpoBoro nepeTsoptoBaya, a BMXia NigknioYeHnin 4O Opyroro BXOAy ApYroro enemeHTa |,
nepwunn BXia AKOro pasom 3 ApYyrMM BXOAOM [pPYroro aHanoro-uvdgpoBOro nepeTrsoproBada 3'€QHaHi 3
BMXOOOM nepLuoro enemeHTa |, a Buxig nigknoyeHWn OO0 BXody TpeTboro perictpa, Buxig KomyTtaTtopa
3'eQHaHWA 3 nepwmMm BXOAOM JpYroro aHanoro-umdpoBOro nepeTsoptoBaya Ta 3i BXOAOM MepLUOro
KoMnapaTopa, BUXig SKoro nigknioyeHun Ao neplioro Bxody TPeTboro nivunbHUKa, BUxigHa undposa LnHa
sKoro 3'efHaHa 3 BXiQHOK UUPOBOIO LUMHOK M'ATOro perictpa, a Apyrvni BXig NigKMYeHWn 0o Buxody
apyroro cpopmyBaya curHany, BXig SIKOro pasoMm 3i BXo4aMu YeTBepToro Ta n'AToro pericTpie 3'e€4HaHi 3
BUXOAOM APYroro nidnnbHUKA, BUXIOHI LWMPOBI LUMHM YeTBEepPTOro Ta M'ATOr0 pericTpiB NigKMoYeHi
BiQMOBIAHO OO0 BXiAHWX LMAPOBUX LUMH MEPLUOro Ta APYroro LMcpoBMX iHAMKATOPIB, 3rigHO 3 KOPUCHOH
MOZEN0, BBEAEHO TPU NIYUNBHUKKN, TPU pericTpu, Tpyu enemeHTu |, enement ABO, gpyrum Tpurep, apyrum
KomnapaTop, TpeTin umdpoBun komnapatop, opmMyBay iMnynbCiB Ta TPeTIN LMpoBUIA iHOMKATOP, NPUYOMY
BUXiO QOiNbHMKA 4acToTuM 3'egHaHMK 3i BXOOOM ApYyroro Tpurepa, nepwumin Ta Jpyrui BUMXOOM SKOFO
NigKMYeHi, BigNoOBIgHO, OO NepLUMX BXOAiB TPETbOro Ta YeTBEPTOro eflieMeHTIB |, BUXoau skux 3'egHaHi 3
nepLIMMy BXOAaMM LLIOCTOro Ta CbOMOIo PericTpis, a Apyri BXOAW pa3oM 3 APYrMM BXOAOM N'ATOro enieMeHTa



| nigknoyeHi 0o BMXOAY ApYroro Komnapartopa, BXif SKoro 3'€HaHuin 3 BUXOOOM KOMyTaTopa, nepLumin BXig
n'atoro enemeHTa | nigknoyeHnn 0O BMXO4Y TPeTbOro UMEPOBOro Kommnapartopa, nepwa Ta gpyra BXiaHi
UMPOBI LUIMHU SKOrO 3'€éfHaHi, BiAMOBIAHO, 3 BUXIOHUMM UMEPPOBUMU LIMHAMU LLIOCTOrO Ta CbOMOrO
pericTpiB, BXigHi LUMMPOBI WMHM AKMX NigKAYeHi 40 BUXIAHOI LMGPOBOI LWMHW YEeTBEPTOro NiYnribHUKA,
a apyri BXogu sikMx pasoM 3 BXoAom dhopmyBada iMnynbCiB Ta BXOAOM BOCbMOro perictpa 3'egHaHi 3
BMxodom enemeHta ABO, nepLlumii BXig SIKOro MigkNiYeHWn 40 BUMXOAY N'ATOro MiYMrbHWKA, NepLinin BXig
AKOro 3'€e4HaHUi 3 BUXOAOM YEeTBEpPTOro NivnnbHWKa, a Apyrui BXig pasomM 3 ApyrumMu BXogamum 4eTBepToro
niunnbHMKa Ta enemenTa ABO nigknoyeHi 0O BMXOAY MEPLUOro MivunbHMKa, BUXiA dopMyBada iMnynbCiB
3'egHaHMn 3 OPYrMM BXOAOM LLOCTOrO MiYUIIbHUKA, MEepLUnin BXig AKOro nNigknioYeHnin 4o BUXOAY M'ATOro
enemeHTa |, a BUXigHa undposa WuHa 3'egHaHa 3i BXiAHO LUPOBOIO LLUMHOK BOCLMOIO pericTpa, BuxigHa
uugpoBa LIKHA AKOro MigknoyeHa 40 BXiAHOI LMPOBOI WKMHM TPETLOro LUGpPOBOro iHaAMKaTopa, nepLumnn
BXif YeTBEPTOro nidnnbHUKa 3'€eaHaHNn 3 BUXOAOM NepLloro enemMmeHTa l.

CyTb KOPUCHOT MOZEenNi NOSICHIOE KPEeCMNeHHS.

Ha cxewmi: 1 - potop rigporeHepaTopa; 2 - 06'ekTuB; 3 - N A3epkan; 4 - n NiH3; 5 - oNnTMYHa niHinka; 6 -
niHiika n okpemmux 14 ceHcopiB 6.1 - 6.n; 7 - nepwwni reHepaTop iMNynecis; 8 - nepwnn enemeHT |; 9 -
AinbHUK YacTtotn; 10 - BydepHuii perictp; 11 - 6nok komnapartopis; 12 - opyrui reHepartop imnynscie; 13 -
enemeHT HI; 14 - nepwwin perictp; 15 - gpyrui perictp; 16 - nepwunin undposuin kKomnapatop; 17 - nepnn
Tpurep; 18 - yeTBepTUI NiUNNbHKK; 19 - koMyTaTop; 20 - Nepwmnin popmyBay curHany; 21 - nepwuin AUMM; 22
- iHTepdenicH1n 6ok; 23 - BiAEOKOHTPONbHMI ONoK; 24 - 6nok nam'aTi; 25 - nepwnin NiYMnbHUK; 26, 27 -
nepLuMin Ta gpyrnin kepoBaHi niacunoBadi; 28 - reHepartop Hanpyru; 29 - apyrun niymneHuk; 30 - 4YeTBEPTUI
perictp; 31 - nepwmnin undposuit iHamkatop; 32 - apyrun AL, 33 - apyruin enemenT |; 34 - TpeTin pericTp; 35
- Apyrvi umdposui komnapatop; 36 - nepwwuin komnapatop; 37 - Apyrun opmysad curHany; 38 - TperTin
niymneHuk; 39 - n'atun perictp; 40 - gpyrvi undposBun iHankaTop; 41 - N'STUA NIYUNBHUK; 42 - enemeHT
ABO; 43 - gpyrvn Tpurep; 44 - TpeTii enemeHT |; 45 - woctun perictp; 46 - YyeTBepTUn enemeHT |; 47 -
CbOMWI pericTp; 48 - TpeTin umdposun komnapatop; 49 - apyrun komnapaTop; 50 - n'atun enemeHT I; 51 -
dopmyBay iMNynbciB; 52 - WOCTUMIA NiYMnbHUK; 53 - BOCbMUIA pericTp; 54 - TpeTin undpoBun iHAMKaTop,
npuyomy n gsepkan 3.1 - 3.0 3akKpinseHi Ha ONTUYHIN NiHIAUI 5 TaKUM YMHOM, LLO TX NAOLMHN YTBOPHOKOTL KYT
45° 3 rofIoBHOK ONTUYHOK BiCCHO, N NiH3 4.1-4.11 BCTAHOBNEHI Ha OAHIN ONTWYHIN OCi 3 A3epkanamu, BUXig
AinbHUKa 4yactoTn 9 nigknoyeHun o BxogiB GydepHoro perictpa 10, nepworo nivunbHMka 25 Ta go
nepLUIOro BXoAy BiJ€OKOHTPONbHOro 6rioka 23, Apyrun Ta TPETi BXOAU SKOro 3'eQHaHi 3 BUXO4aMuM NepLuoro
26 Ta gpyroro 27 kepoBaHWX MigcunoBayis, NnepLli BXOAM AKX MiAKMoYeHi 4O BUXOQY reHepaTtopa Hanpyru
28, a gpyri Bxoau 3'egHaHi, BignoBigHO, 3 NepwimMM Ta ApyruM Buxogamm 6roka nam'aTi 24, BxigHa undposa
lWMHa €KOro nigknioyeHa [0 BUXIOHOT UUPOBOI LWIMHM Neploro nivunbHuka 25, 4eTBepTui BXig
BiJEOKOHTPONbHOro 6roka 23 pasom 3 nepwum Bxogom nepiioro ALIM 21 3'egHaHi 3 BMXogomM KomyTaTopa
19, BXigHa undpoBa LWKMHA AKOro NigknyYeHa Ao BUXigHOI LMdpoBoi WnHKM BydepHoro perictpa 10, BxigHa
uncpoBa LWMHA [KOro 3'egHaHa 3 BUXogamu MiHinkm 6 n okpemnx 14 ceHcopis 6.1 - 6.n, BUXigHa uMdposa
wmnHa nepworo AL 21 yepes iHTepdencHuin 6nok 22 nigknioyveHa B kona EOM, Buxig nepioro Lnudposoro
koMnapatopa 16 3'egHaHuii 3 Nepwnm BXOOOM nepLuoro Tpurepa 17, Buxig nepLuioro reHeparopa imnynscis
7 3'egHaHMn 3 NepluMM BXOO4OM nepworo enemeHta | 8, BMXig SIKOro nNigkNYEHWn A0 BXOAIB AifnbHUKA
yactoTn 9, komytatopa 19, reHepaTtopa Hanpyru 28 Ta 0o gpyroro Bxoay nepworo AL 21, Buxig neplioro
Tpurepa 17 3'egHaHuin 3 OpyruMm BXoOOM neplloro enemMeHTa | 8, a gpyrui Bxig nigknoyeHun 0o BUXoay
nepworo opmysaya curHany 20, Bxig Akoro pasom 3i Bxogamu nepuioro perictpa 14 ta enemeHTta HI 13
3'eQHaHi 3 BUXOOOM [pyroro reHepaTtopa iMnynbciB 12, Buxig enemeHnta HI 13 nigkniouyeHun po Bxoay
apyroro perictpa 15, BuxigHa undpoBa wuHa 6rnoka komnapartopis 11 3'egHaHa 3i BXigHMMU LUMdPOBUMMU
WrHaMmu nepworo 14 Ta gpyroro 15 pericTpis, BUXigHi LMPOBI LUMHU SKMX NiAKMOYEHi 4O NepLloi Ta apyroi
BXiOHWX LMEPOBMX LUMH NEpLUOro LmdpoBoro komnapaTopa 16, BxigHa umdposa wuHa bnoka komnapaTopis
11 3'egHaHa 3 Buxodamu MiHinkM 6 n okpemux 14 ceHcopiB 6.1 - 6.n, Buxig nepworo enemeHTa | 8
nigKknNioYeHMin o Bxody Apyroro niduvnbHuka 29, suxigHa uudposa wwuHa gpyroro ALMN 32 3'egHaHa 3
BXiOHOI LM(POBOIO LLUMHOK TPeTboro perictpa 34, BuxigHa umdpoBa LIMHA SKOro MNigkoyeHa Ao BXigHOI
uudposoi WwnHKM 4vetBeptoro perictpa 30 Ta OO0 nepwoi BXigHOT UMGPOBOI LWKMHKM ApYroro LudgpoBoro
koMmnapaTopa 35, Apyra BxigHa LnpoBa WrHa SKoro 3'egHaHa 3 BUXigHow Lundpooto wuHow apyroro AL
32, a Buxig nigknoyeHnn 0o Apyroro Bxody Apyroro enemeHta | 33, nepluimn BXig SKOro pasom 3 Apyrum
Bxogom apyroro AL 32 3'egHaHi 3 BUxogoM nepluoro enemeHTta | 8, a Buxig nigkniodeHuidi oo Bxoay
TpeTboro perictpa 34, Buxig komyTtaTopa 19 3'egHaHuii 3 neplumm Bxogom apyroro AL 32 Ta 3i Bxogom
nepLloro komnapatopa 36, BuUXia SIKOro NiAKMYEeHWA A0 NepLIoro BXxoay TPeTboro niyunsHuka 38, BuxigHa
uMdpoBa LWMHA 4KOro 3'edHaHa 3 BXiAHOK ULMPOBOK LWKWHOK N'dToro perictpa 39, a gpyruin BXig
NigKno4YeHnn 4o Buxody Apyroro popmyBada curHany 37, Bxig sikoro pasom 3i Bxogamum yetseptoro 30 Ta
n'atoro 39 pericTpiB 3'€4HaHi 3 BUXOOOM APYroro nivyunnbHuUka 29, BuxigHi umdposi WwWuHu Yyeteeptoro 30 Ta
n'atoro 39 pericTpiB nigkntodeHi, BignoBigHO, 4O BXiAHWX uUndpoBux WKH nepworo 31 Ta gpyroro 40
LMdpOoBUX iHOMKATOPIB, BUXiO OinbHMKa 4YacTtoTyu 9 3'egHaHUNM 3i BXOAOM Apyroro Tpurepa 43, nepwun Ta
Opyrvi BUXOAM SIKOro MigKIIOYeHi, BiAnoBigHO, A0 NepLUmMX BXOAIB TpeTboro 44 Ta 4eTBepToro 46 enemMeHTiB
[, BUXOOM sIKMX 3'eQHaHi 3 nepwmnmMmn Bxogamm woctoro 45 Ta cbomoro 47 pericTpis, a Apyri BXoau pasom 3



apyrum Bxogom n'atoro enemeHTta | 50 nigkniodeHi OO BuxoAdy Apyroro komnapatopa 49, Bxig skoro
3'egHaHu 3 BMxogom komyTtatopa 19, nepwwuin Bxig n'storo enemeHTta | 50 nigknioyeHun oo Buxoay
TpeTboro LuMdpoBoro komnapartopa 48, nepwa Ta gpyra BxigHi UMdpoBi WnHKM 9Koro 3'€f4HaHi, BiaNOBIAHO,
3 BUXIGHUMKU UMAPOBUMM  LLUMHAMKU LWIOCTOro 45 Ta cbomoro 47 pericTpis, BXigHI UMPOBI LMHM SKUX
NigKNYeHi 40 BUXIAHOT LMGPOBOI LWMHM YeTBEpPTOro fivynnbHuka 18, a gpyri BXogM SiKMX pa3oM 3 BXOAOM
dopmyBaya imnynecie 51 Ta BXogom BocbMoro perictpa 53 3'egHaHi 3 Buxogom enemeHta ABO 42, nepLumii
BXiJ, AKOro nigknoyeHnn OO0 BMXOQy M'ATOro niumnbHUKa 41, neplwmi BXig SKOro 3'€eqHaHUn 3 BUXOAOM
yeTBEpPTOro niYnnbHUKa 18, a gpyruin BXig pasom 3 OpyrMMuM BXogaMu 4YeTBepToro nivumnbHuka 18 Ta
enemeHta ABO 42 nigknioveHi OO BMXogy NepLUoro nidvnbHuka 25, Buxig dopmyBadva imnynbcie 51
3'eQHaHWIA 3 ApYrMM BXOOOM LUOCTOrO nidnnbHUKa 52, nepni BXig SKOro NigknoyeHnin Ao Buxogy N'sitoro
enemeHTa | 50, a BuxigHa undposa WKHa 3'egHaHa 3i BXigHOW LMAPOBOI LLMHOK BOCBMOro perictpa 53,
BMXi4HA LMdPOBa LUMHA AKOro MNigKnYeHa A0 BXigHOT LMAPOBOI LWNHK TPETLOro LndpoBoro iHaukatopa 54,
nepwun Bxig 4eTBepToro niyunbHuka 18 3'egHaHui 3 BuMxogom nepworo enemeHTta | 8, noswudiero 1
No3Ha4YeHO POTOp rigporeHeparTopa, No3nLieto 2 No3Ha4YeHo 06'eKTMB.

3anponoHoOBaHUM NPUCTPIN NpaLoe Tak.

Mpwn nogadi Hanpyru XXMBMEHHSA nepwunin 7 Ta gpyrmin 12 reHepatopu iMnynbCiB NOYMHaKOTL hopmyBaTh
BiQMOBiAHI NocnigoBHOCTI iMnynbeiB. [lOTiKk  iHpaYepBOHOrO BUMPOMIHIOBAHHS, SKWA CTBOPHETHLCS
NOBEPXHEID poTopa rigporeHepaTopa 1, WO 3HaxoouMTbCs Ha OesKi BiACTaHi Big OMNTMYHOI CUCTEMMU
NPUCTPOLO, NoTpannse Yepe3 00'ekTMB 2 Ta vepe3 n asepkan 3.1 - 3.n, 3akpinneHnx Ha ONTUYHINA NiHINLi 5
TakMM YMHOM, WO X MOWMWHU YTBOPHOWTbL KYT 45° 3 roNnoBHOK ONTUYHOK BiCCHO, Yepe3 n niH3 4.1-4.n,
BCT@HOBMEHNX HA OAHIN ONTUYHIN OCi 3 A3epkanamu, Ha NiHiMKy 6 N okpemnx iHppayepBoHUX ceHcopis 6.1 -
6.n, posTaloBaHNX B3OBX pagdiyca potopa. O4eBmaHoO, WO Npu obepTaHHi poTopa rigporeHepaTtopa 1 B
KOXXeH MOMEHT 4acy B none 30py iHppayepBoHUX ceHcopiB 6.1 - 6.n noTpannse nuwe parMeHT NOBEPXHi
B34OBX papgiyca potopa. OTpumytoum dparMeHTM TennoBoro 3obpaxeHHsi, MOXxHa nobyayeBaTu TennoBun
NMOpPTPET BCiel MOBEPXHi poTopa rigporeHepatopa 1 B npoueci noro podoTu.

Axkwo potop rigporeHepaTopa 1 3HaxoguTbCA B HEPYXOMOMY CTaHi abo MOro LWBWMAKICTb OBepTaHHSs
MeHLLAa Big HOMiHanNbHOI, TO Ha eKpaH BiAeoKOHTpoNbHOro 6mnoka 23 TennoBe 306paXxeHHs1 NOBEPXHi poTopa
He BnBoauTbCs. Lle 06yMoBNeHo HacTymHUM.

CurHanu, wWo HagxoasiTb 3 BUXOAIB N OKpPeMUX iHpavepBOHMX ceHcopiB 6.1 - 6.n iHdpayepBOHOro
npunmada 6 Ha Bxig Onoka komnapaTopiB 11, nepeTBOpOTLCA B LUMGPOBY POPMY Ta 3anucyloTbCs MO
curHarny noriyHol oguHuLi 3 BUXOoAy ApYyroro reHepartopa iMnynecie 12 B neplumit perictp 14, a no curHany
NOriYHOro Hyns, KU NEPETBOPIOETLCSA B CUrHAN noriyHoT oauHuui B enemeHTi HI 13, 3anucytoTbes B Apyrui
perictp 15. 3asHaummo, wo obuasa perictpy 14 Ta 15 MalTb CUHXPOHHUA NPAMUA AWHAMIYHWUIA BXi4 |
CUrHanm 3anucylTbCs B HUX NO nepegHboMy (OPOHTY iMMYNbCIB 3 BUXOAY OPYroro reHepatopa iMnynbcis 12.
AKwo Ha Buxodi nepworo LMgpoBoro komnaparopa 16 NPUCYTHIN curHan NOoriYHOro Hyns, To ue 3HaunThb,
wo B nepwomy 14 Ta gpyromy 15 perictpax umdpoBi Kogu He cniBnagalTb, a, OTKe, YacToTa: curHanis
Apyroro reHepatopa iMnynbciB 12 Bigpi3HAeTbCS Big YacToTM obepTaHHa poTopa rigporeHepartopa 1, Wwo
BM3HAYaETLCHA KYTOBOK LUBWAKICTIO, pO3TalloBaHOro no pagiycy potopa, MiHiManbHOro cekropa NnoBepXHi
poTopa {3, WO noTpannse B nosfe 3opy MiHinkn 6 n okpemux iHppavyepBOHUX ceHcopiB 6.1 - 6.n. CurHan
NoriYyHoro Hynsa 3 BMXOAY MepLloro LMdpoBoro komnapartopa 16 nepesanucyetbca B nepLumin Tpurep 17 no
iMAYNbCy, WO 3'ABNSAETLCA Ha BMXOAi neploro gopmyBaya curHany 20 no 3agHbOMYy (PPOHTY BUXIOHOMO
iMyNbCy 3 Apyroro reHepaTopa imnynscie 12. MNpu uboMy, TENNOBMI NOPTPET PoTOpa HEe QDIKCYETLCA.

OueBnaHO, WO Yy pasi cniBnagaHHa KyTOBOI LUBWAKOCTI MiHIManbHOro cCektopa MoBepxHi potopa [ 3
YaCTOTOK HaAXOMKEeHHS iMNynbCiB ApYyroro reHepartopa iMnynbcis 12 B nepwuii 14 ta gpyrum 15 perictpu
Oyne 3anucyBaTuCh OOVH | TOW e LMdpoBUiA Kog.

Axkwo X wemakicTb obepTaHHs poTopa rigporeHepaTopa 1 cTae piBHOK HOMiHambHIN, TO Ha BUXOAi
nepworo umndgposoro komnapatopa 16, i Ha Buxogi nepworo Tpurepa 17 3'9ABASETLCA CUrHam MOriYHOI
OAMHULI, KM NOJAETbCH Ha BXig nepworo enemeHTta | 8. BHacnigok uboro iMnynscu 3 BMxody nepLuioro
reHepartopa iMnynbciB 7 4yepes nepwwmn enemeHT | 8 nounHaoTb HagxoauTu B 6M10KM, 32 AOMOMOIOK SIKMX
OopMYETHCS TENITOBU MOPTPET HA €KpaHi BiJ€OKOHTPONbHOro 6rnoka 23.

3anexHo Big4 HOMIHaNbHOI KyTOBOI LUBMAKOCTI obepTaHHA w poTopa rigporeHepatopa 1 BubpaHa
yacToTa popmMmyBaHHS iMNynbCiB fi nepLoro reHepaTopa iMnNynbCiB 7, WO NOB'A3aHO ChiBBigHOWEHHAM fi/n =
o/(27-m), e m=360°/p, B - MiHiManbHUN CEKTOP NOBEPXHi pOTOpa, LLO NOTpanmnse B none 30py niHiikn 6 n
oKpeMux iHppavepBoHMX ceHcopiB 6.1 - 6.n, n - koedilieHT AiNeHHs AOinbHUKa 4actoty 9, Wo Bignosigae
KiNbKOCTi okpeMux iHppayepBoHUX ceHcopiB 6.1 - 6.n. OTxe, 3 YacToToto fi/n, NPU HOMIHAMNbHIN LWBWUAKOCTI
obepTaHHs poTopa, Ha BUXOAI AifbHYKA YacToTh 9 3'aBNATLCH iIMNYNbLCU, SKMMK ikcytoTbes y BydepHomy
perictpi 10 Ha 4yac AT = n/fi eneKkTpuyHi curHannm B aHanoroBoMy BUrMsdi 3 BMXOAIB N OKPEMUX
iHcbpayepBOHMX CEHCOPIB iHbpayepBOHOro npurMada 6. AMNNITYan Lmx curHanis nponopuinHi Temnepartypi
ernemMeHTapHuUx AiNgHoK noBepxHi o6'ekta (KinbkicTb Takmx AinsgHok N=n-m). KomyTtatopom 19 3aincHooeTbeA
3unTyBaHHA iHpopmalii 3 6ydepHoro perictpa 10 3 HacTynHUM Ti NEpPeTBOPEHHSAM i3 nNapanensHoro Buay
npeacTaBneHHs B nocnigosHun. CopMOBaHUA TakKMM YMHOM CUrHan 3 Buxogy komytatopa 19 noTpannsie



Ha BXiJ BifeOKOHTpOnbHOro 6rnoka 23 i Ha Bxia nepworo AL 21, B AkOMy BiH NepeTBOPIOETLCH B LMAPOBY
dopmy Ta Yepes iHTepdencHun 6nok 22 nepenaetbca 8 EOM.

"eHepaTtop Hanpyru 28, nepwumn 26 Ta gpyrmn 27 KkepoBaHi nigcunoBadi i 6nok nam'aTi 24 npusHadeHi
anst hopMyBaHHSI CUrHaniB PO3ropTkU BiAEOKOHTPOSIbHOro 6rioka 23. CurHan 4actoTtor fp Wo HagxoanTb Ha
BXiZ reHepaTopa Hanpyru 28, Ha BUXoi npunmae ctyniHdacty dopmy (MiCTUTbL N CKNagoBuMX) i MOAaeTbes Ha
BXOOM neplioro 26 i gpyroro 27 KkepoBaHUX nigcunoBadiB, KoedpilieHT nNiaCUMneHHs SKMX 3adaeTbes
BMXiQHMMM curHanamm 6rnoka nam'ati 24. MNpu ubomy koedilieHTU nigcuneHHs nepioro 26 ta gpyroro 27
KepoBaHMX MNigcutoBadiB 3a4atoTbCs Tak, WO Ha iX BUXogax hopMytoTbCsl CUrHanu, NponopuinHi Ri-since;j Ta
Ri-cosj BignosigHo, ae Ri - pagiyc, ¢ - KyT KOOpAUHATN eneMeHTapHoI AiNAHKM NOBEPXHi poTopa B NOMSAPHIN

cuctemi koopauHart. Npu Lbomy I= O1n, 1= O,m_

Ha Bxig 6roka nam'ati 24 curHanu Hagxo4sTb 3 MEPLUOro fivnnbHUKa 25, koedilieHT nepepaxyHKy sIKoro
OopiBHIOE T. B pe3ynbTtati Ha ekpaHi BigeOKOHTPONbHOro 6noka 23 npu HasiBHOCTI OQHOro iHpopMaLinHOro
curHany, ABOX CUrHaniB po3ropTKM Ta CUrHany 3 BUXoAy AiNbHYKA 4acToTn 9 popMyeTbCs 300paxeHHs, Lo
BignoBigae TennoBoMy NOpTPeTy poTopa rigporeHepartopa 1.

BusHauyeHHs Hambinbll Harpitoi Touknm OOMOTKM poTopa rigporeHepatopa 1 B npoueci noro pobotu
BiabyBaeTbCA HAcCTynHUM YnHOM. [MOCNIQOBHICTL cUrHanis 3 BUxody komyTtaTopa 19 notpannse Ha nepLummn
Bxig apyroro AL 32, B skoMy no curHany 3 nepLuoro reHepaTopa iMnynbCiB 7 Yyepes nepwmn enemenT | 8
3OIACHIOETLCH X MEepPeTBOPeHHA B UMdpoBui kod. Mo 3aKiHYEeHHIO MepLlioro NepeTBOPEHHS B OpYroMmy
LMdpoBOMY KOMMapaTopi 35 34iNCHIOETLCS MOPIBHAHHA UMdpoBoro kody 3 Buxogy gpyroro AU 32 Ta
HYNbOBOro Kogy, 3anucaHoro B TpeTboMy perictpi 34. lpy uboMy Ha BuUXOAi Apyroro umdpoBoro
KomnapaTtopa 35 3'aBnseTbCA CUrHan foriYHOl OAMHWLI, 9KMM BigKpmBaeTbCcs Apyrun enemeHTt | 33 i no
curHany 3 Bmxody nepworo enemenTa | 8 umdposun kog 3 suxoay apyroro ALM 32 3anmcyeTbca B TPeTin
perictp 34. [pn 4eproBoMmy UMKMi aHanoro-umpoBoro nepeTBopeHHs Ha Buxodi apyroro AL 32
3'ABNSETbCA UMPOBUA KOO, AKMA MOPIBHIOETLCS 3 KOOAOM, 3anMcaHuM B TpeTboMmy perictpi 34. | akwo
uncposun ko Ha Buxodi gpyroro AU 32 nepesuwye kod, 3anucaHuim B TpeTboMmy perictpi 34, TO
BiabyBaeTbcA nepesanuc kogy B TpeTin perictp 34. TakMM 4YMHOM B MpoOUECi aHanoro-umdpoBoro
nepeTBOPEHHSA CUrHanis, WO BiANOBIgalOTb TEMNepaTypi pisHUX TO4OK 0BMOTKM poTopa rigporeHepaTopa 1, B
TpeTbomy pericTpi 34 36epiraeTbCs koA, WO BiANOBiAae HavBuLii TemnepaTtypi obmoTkum potopa. o
3aBepLUEHHi MOBHOro obepTy poTopa rigporeHepaTopa 1 Ha BMXO4i APYroro niuvnbHUKa 29, koedilieHT
AineHHs aKkoro gopiBHOE N, 3'9BnseTbesa iMNynbe, SKMM iHopMaLis 3 TpeTboro perictpa 34 nepenvcyeTbes
B yeTBepTui perictp 30 Ta BUBOAUTLCSA Ha NepLumni undposuin iHankatop 31.

Po3wmip obnacTi nigsuLleHoi Temnepatypy 0OMOTKM poTopa BU3Ha4aeTbcs Tak. IHopmauinHmi curHan 3
komyTatopa 19, Wo HagxoAuTb Ha BXig neploro koMmnapatopa 36, 3anexHo Bif 3HaAYeHHA BUMMIpIOBaHOI
TemnepaTypu, Ha NOro BUXOAi MEPETBOPIOETLCSA B MOMYHWUIA CUrHan Hynst abo oguMHUUi Ta y BUrMsAAi iMnynbCiB
noJaeTbCa Ha BXig TPeTboro niyunbHWka 38, SKMM NigpaxoBYETLCA KifbKICTb TOYOK TEMMOBOro noprpeTa
poTtopa rigporeHepatopa 1, TemnepaTypa SKMX MNEepeBMLLYE 3HAYEHHS, L0 BU3HAYAETLCA MOPOroMm
crpauboBYBaHHA nepLluoro komnapartopa 36. o 3aBepLUEHHI0 CKaHYBaHHSI BCiX TOYOK TEMSIOBOro noprpeTta
obmoTKM poTopa rigporeHepaTopa 1 Ha BMXO4i APYroro niyunbHuka 29 3'aBnseTbCs iMNynbC, SKMM OaHi 3
TPeTbOro nidnnbHMKa 38 (KiNbKiCTb TOYOK 3 MiABULLEHOI TEMNEepaTypol) NEPEHOCATLCA B N'AaTUn perictp 39
Ta BigobpaxatoTbcs Ha apyromy umdposomy iHankaTopi 40. Mo 3akiHY4eHHi iMnynbCcy 3 BUXoZy ApPYroro
niyvneHuka 29 Ha Buxogdi Apyroro dopmyBaya curHany 37 3'aBNSETbCA KOPOTKUM iMMYMbC, SIKUM TPETIn
niymnbHKK 38 obHynsieTbesA. Yucno, Wwo 3anucaHe B N'sTtoMy pericTpi 39 cBiguMTb Npo po3Mip nokasnbHOoi
obnacTi nigBuLLEHOT TeMnepaTypu OOMOTKM poTopa rigporeHepatopa 1, 3a sikMM onepaTuBHWUIA NepcoHan
npuMae pilleHHs Npo poboTo3aaTHICTb rigporeHepartopa.

OueBMaHO, WO, 3rigHO i3 3anponoHOBaHUM anropuTMOM, CKaHyBaHHS poTopa rigporeHepartopa 1
30INCHI0ETLCA crovaTKy B3[OBX Aeskoro pagiyca Rj. Konu 3akiH4eHO ckaHyBaHHSA N TOYOK, LLO fexaTb Ha
pagiyci Rj, 34INCHIOETLCA CKaHyBaHHS N TOYOK, WO nexatb Ha pafjiyci Rj+1. Tak 3HaxoauTbcs KpyroBa
po3ropTka BCbOro TEMOBOro 300paxeHHs poTopa rigporeHepaTtopa 1 B npoueci horo pobotu.

laeHTndikauiss BUTka 06MOTKM 3 MiOBULLLEHOO TeMMNepaTypolo poTopa rigporeHepatopa 1 34iCHI0ETLCA
Tak. Haragaemo, Wwo Ha BuXOAi AiflbHMKa 4YacToTM 9 curHan 3'aBhASETbCA KOXEH pas, KOS 3aKiH4yeTbCs
CKaHyBaHHS B3[0BX MiHINKM N oKpemMux iHppavyepBoHNX ceHcopiB 6.1 - 6.M. Mo kKoxXHOMY iMMynbCy 3 BUXOAY
AinbHWKa YacToTn 9 Apyrnin Tpurep 43 KOXeH pa3 NepeMnKaeTbCcs 3 OAHOrO NOJTIOXKEHHS B iHLUE.

B nepioa, konn potop 06epTaeTbCA 3 HOMIHANBHOK LUBMAKICTIO, HA BMXodi nepworo enemeHTa | 8
BCTAHOBIIOETLCA MOCNIAOBHICTb IMMNYNbLCIB, ika POPMYETHCH MEPLUMM reHepaTopoM iMMNynbCiB 7 i yepes
JiNbHUK YacToTn 9 Ui iMNyNbCK HAAXOAATb Ha NepLUUi BXif YeTBepToro nivuvMnbHUKa 18, BHacnigok 4oro Ha
MOro BMXoi HapOLLyeTbCA UUMPOBUIN KOA Bif HYNbOBOrO 3HAYEHHS OO MakKCUManbHOro, Lo Bignosigae
KINbKOCTI N okpemux iHppavepBoHUX ceHcopiB 6.1 - 6.n. [NocnigoBHO 3a HUM BBIMKHEHWA M'ATUN
niunnbHKK 41, KoedpilieHT [AineHHa sKoro Bignosigae po3mipy oOfHOro nontca obmoTkM poTopa
rigporeHepatopa 1 B nepepaxyHKy Ha KifbKiCTb CEKTOPIB MOro CKaHyBaHHS.

Ao Ha BUXOAI OOHOrO 3 N OKpeMux iHppayepBOHUX ceHcopiB 6.1 - ©.n 3'ABNSETbCS NigBULLEHE
3HaA4YeHHA Hanpyru, WO BiAMOBIdAe nNigBULLIEHIM TemnepaTtypi parMeHTy NOBEpxHi OOMOTKM poTopa



rigporeHepartopa 1, To Ha BUXoi Apyroro komnapatopa 49 opMyeTbCs iMNyNbC, SKUA NOAAETLCA Ha TPeTin
44 ta yeTBepTUN 46 enemeHTN |. 3anexHo Big NONOXEHHS Apyroro Tpurepa 43 NoriYHumn curHan 3'aBnaeTbca
abo Ha nepwomy, abo Ha gpyromy rMoro Buxogax. BHacnigok Lboro uncposuin kog, Lo BignoBigae Homepy
iHdbpa4yepBOHOro ceHcopa B MiHiMLI N OKpeMux iHdpavepBOHUX ceHcopiB 6.1 - 6.n, 3 BUXoQy YETBEpPTOro
NivymnbHuKa 18 HagxoauTb Ha BXoAu LWOCTOro 45 ta cbomoro 47 perictpiB. | Konu nig gieto gpyroro Tpurepa
43 Ta gpyroro komnapartopa 49 BigKpMBaeTbCA TPETiN 44 Ta yeTBepTUN 46 enemeHTu |, To UndpoBun Koa 3
BMXOAY YETBEPTOro NiunnbHMka 18 3aHOCUTLCS B WOCTUM 45 Ta cboMmuii 47 perictpu. 3asHaymMmo, Wo npwu
BBIMKHEHHI NPUCTPOIO, KONKU B WIOCTOMY 45 Ta cboMomy 47 pericTpax 3anucaHnin HyfboBUI LIMAPOBUIA KoA,
npu 3anncy LMgpPoBOro Koay 3 BUXo4y YeTBepToro nivnnbHuka 18 B woctmin 45 ta cbomun 47 perictpu Ha
BMXOZi TPeTbOro unMdpoBoro komnapaTtopa 48 NpUCYTHIN curHan NorivyHoro Hyns.

Mpn ckaHyBaHHI HACTYMHOroO CEKTOpa MOBEPXHi Nontca potopa rigporeHepartopa 1, TOGTO KoMK TUM Xe
iHcbpayepBOHMM CEHCOPOM, LLO i B NonepeaHbOMY CKaHyBaHHi, (PiKCyeTbCA niaBuLLEHA TemnepaTtypa, TO B
woctun 45 Ta cbomuii 47 perictpu (B TOW, B SIKOMY 3anvCaHUM HYNbOBUA LUPOBMIN KOLO) 3aHOCUTHCS
unpoBUN KOL4 3 BMXOAY YeTBEpTOro nidvnbHuka 18, AkMM cniBnagae 3 KoOoM, 3anMcaHuMm npu
nonepegHbLOMY CKaHyBaHHi, i Ha BMXOAi TPeTboro UMcpoBoro komnapartopa 48 3'aBNA€TbCA curHan, Lo
HagxoauTb Ha nepwnin Bxig n'atoro enemeHTta | 50. Mpu LbOMY Ha MOro ApyroMy BXo4i NPUCYTHIA curHan 3
BUXOAY LOpYroro KomnapaTtopa 49, BHacnigok 4oro Ha nepLlimi BXig M'AToro nivnnbHUKa 52 HagxoaumTb
iMAYNbC, AKMM HapOLLY€ETLCS B HbOMY LIMGOPOBMIA KO, WO CBIgYNTb NPO HasABHICTb NiABULLIEHOT TeMnepaTypu
B CYCifiHiX cekTopax B OAHOMY BUTKY noftoca obMOTKM poTopa rigporeHepatopa 1.

Take ckaHyBaHHS Ta BignoBigHa 00pobka iHdopMaUil 34IACHIOETECS Had KOXHUM MOSOCOM OOMOTKM
poTtopa rigporeHepaTtopa 1 npoTdArom noBHOro ob6epTy poTopa rigporeHepaTtopa 1, BHacnigok 4oro
OfHaKOBWM UMMPOBMIN KOL MEPIOAUYHO 3 BMXOQY YE€TBEPTOro nidymnbHuka 18 3aHOCUTLCA NOYeproBo TO B
wocTtun 45, To B cbomuii 47 perictpu (3a ymoBM, IO iCHye 06racTb NiABULLEHOT TemnepaTypy OAHOro BUTKA
nontoca obmoTkn potopa). [licna 3aBeplIeHHs CKaHyBaHHA OOHOrO Moritoca OBMOTKM Ha BuUXO4i M'ATOro
niymneHuka 41 3'aBndeTbes iMnynec, kM Yepes enemeHt ABO 42 obHynsoTees wocTui 45 Ta coomun 47
perictpu. Lium xe curHanom umdpoBuiA KOO 3 BUXOAZY LIOCTOrO MiYunbHUKA 52 nepeHoCUTbCs B BOCbMUN
perictp 53 i MO 3aBepLUEHHi iMNynbCy Ha Buxodi opmyBada iMnynbCciB 51 3'9BNAETbCA CUrHaM, AKUM
OOHYNAETLCH WOCTUR NIYNNBbHUK 52,

lMicnsa uboro po3noYMHAETLCA CKaHyBaHHA ApYroro nomntcy o6MoTKM poTopa rigporeHeparopa 1.

Mo 3aBeplUeHHi CkaHyBaHHSI BCiX MofociB 0OMOTKM poTopa rigporeHepatopa 1 (micns 3aBepLUEHHS
noBHoro obepTy poTopa) Ha BMXOAi NEpLUOro MivunbHUKa 25 3'ABNSETLCA iMMNYNbC, KM OOHYNSAETHCS
yeTBepTMn 18 Ta m'atui 41 niunnbHUKK | Yepes enemeHT ABO 42 oGHynsATbLCA WocTu 45 Ta cbomuin 47
perictpu. Lium xe curHanom umdpoBMIA KOA 3 BMXOAY LLUOCTOro NiYunbHMKa 52 NepeHoCUTbCA B BOCbMWIA
perictp 53 i MO 3aBepLUEHHIO IMNYyNbCy Ha Buxodi hopmyBaya iMnynbciB 51 3'ABNSETLCA CUrHaM, AKUM
OOHYNAETHCA LWOCTUN NiYUITBbHUK 52.

Lindposuin kog 3 BUXody BOCbMOro perictpa 53 3aHOCUTLCA B TPeTin LnMdpoBun iHgukaTop 54, Ha Akomy
no4yeproBo BigobpaKaeTbCa AOBXMHA 0ONacTi MigBULLIEHOT TemMnepaTypy B3AOBX OOHOrO BWUTKA KOXHOIO
nontoca oBMOTKM poTopa rigporeHepatopa 1, WO i € curHanom Ans o6CnyroBytYOro nepcoHany oo
MOXIMBOCTI NofanbLUoi ekcnnyaTauil rigporeHepaTopa.

Y pasi, konu niaBuLLIEHY TeMMNepaTypy Mae TiNbku pparMeHT i3onsuii BUTKa nomnca 06MOTKM B TPETbOMY
undpoBoMy iHOUKaTOpI 54 diKCyeTbCs YMCO, Lo NiATBEPOKYE BUHUKHEHHS NOKanbHOT obnacTi niaBuLLeHOT
TemnepaTtypu.

Linkn ckaHyBaHHSA NOBEpPXHi poTopa rigporeHepaTopa 1 NOBTOPIOETLCA.

3asHaummo, Lo YacToTa iMnynbCiB ApYyroro reHepaTtopa iMnynbceiB 12 cnisnagae 3 4acToTo iMNyIbCIB,
Wwo copmMytoTbCs Ha BUXOAI AinbHUKa 4Yactotu 9. TpuBanicTb iMNynbCcy Ha BuUxoni PopMyBadiB curHanis
BMOMPAETbLCSA CYTTEBO MEHLLIOK TPMBAroCTi NiBNepiogy 4acToTu curHaris gpyroro reHepartopa imnynscis 12.

Mopir cnpauboByBaHHA KOMMNapaTopis B 6noui komnapartopiB 11 BMGMpaeTbCs AOCNIAHMM LUFISIXOM.
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