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MpucTpin onst TennoBi3iMHOroO AiarHOCTyBaHHA poTopa rigporeHepartopa MICTUTb 00'ekTuB, OBa
reHepaTopu iMNynbCiB, AINbHUK 4acToTW, N'ATb enemMeHTiB |, Tpu undpoBi KoMNapaTopu, OaTYMK
MONOXEHHs, BNOK 3afaHHs MOJIOXKEHHSA, PO3MNOAiINtoBaY TakTiB, ABa pericTpu, LMgpoBuiA cymartop,
yoTMpu Tpurepw, OMnok 3agaHHSA LWBWAKOCTI, NEpwun iHAMKaTop, N A3epkan, N NiH3, N OKpemmux
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nam'aTi, aHanoro-ungpoBni nepeTBopioBaY, iHTepdencHN 6ok, AMdepeHLiloYnin enemMeHT Ta
enemeHT HI. Mpun ubomy 3a 06'eKTMBOM 3aKpinmneHi N A3epkan Ha ONTUYHIN NiHINLI TAKUM YUMHOM, LLO
X NAOLWMHN YTBOPIOKOTL KYT 45° 3 rOfIOBHOK ONTUYHOK BICCIO | HA OAHIN ONTUYHIN OCi 3 A3epkanamu
BCTAHOBMIEHI N MiH3 Ta N oOKpeMux iHpavyepBOHMX AaTyukiB, BignosigHO. [JogaTKoBO BBEAEHO
KoMnapaTop, LWOCTU enleMeHT |, ABa NivnunbHUKK, YeTBEPTUIN LUMdPOBUIA KOMNapaTop, 61oK 3a4aHHS
BibpaLii Ta gpyrui iHgukaTop.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
©e3KOHTaKTHOro BUMIpPIOBaHHA TemnepaTtypu o6'exTiB, W0 ob6epTalTbCs, 3 NOOAMNbLUOK OLUIHKOK
pagianeHoro 6uTTs, 30Kkpema poTopa rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MaTeHT Ykpainm Ne 80568, M. kn. GO1K 13/08, Gton. Ne 11, 2013), wo MicTUTbL 06'€KTMB, 3a AKUM N
A3epkan 3akpinneHi Ha OMNTWMYHIN MNiHIAUI TakuM YMHOM, WO iX MAOLUHN YTBOPKOKOTb KyT 45° 3
royIOBHOIO OMTMYHOLO BICCIO | HA OAHIM ONTUYHIN OCi 3 A3epKanamn BCTaHOBMEHI N MiH3, BUXi4 AinbHUKA
YacToTu MigKnYeHun Jo Bxody OydepHoro perictpa Ta OO MEPLUOro BXOQY BiOEOKOHTPOSIBHOMO
Onoka, OpyrMin Ta TpeTin BXxoAW SIKOro 3'€dHaHi 3 BMXOA4aMy MEpLIoro Ta APYroro KepoBaHWX
nigcunoBadis, nepui BXOAM SKMX MIOKIIOYMEHI OO0 BMXO4Y reHepatopa Hanpyru, Lo 3MIHIETbCA
CTyniHYacTo, a Apyri Bxoau 3'eQHaHi, BiAMoBigHO, 3 MepwuMm Ta ApyruMm Buxodamu Groka nam'qari,
BXigHa uMdpoBa LINHA SKOro MigKMYeHa A0 BUXIAHOT LMAPOBOI WNHN TiYMMbHMKA, YeTBEPTUN BXig
BiJEOKOHTPONbHOro 6roka pa3oM 3 neplmm BXOAOM aHanoro-uudposoro nepetsoptoBada (ALIM)
3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa uMdpoBa LUMHA SIKOro NigkrdeHa 00 BUXIAHOT LMdpPOBOI
wnHM BydepHoro perictpa, BxigHa LM@pPOBa WMHA AKOro 3'eéQHaHa 3 BMXOA4aMW MiHINKM N OKPEMUX
iHppavepBoHuXx (1Y) gaTymkie, BuxigHa umdposa wuHa AL nigkntoyeHa yepes iHTepdelicHuiA 60K B
kona EOM, BuxigHa umdpoBa wWMHaA Oroka 3afaHHS MONIOXKEHHS 3'edHaHa 3 MEepLUO BXIiQHOH
LMdPOBOIO LWMHOK NepLUoro LndgpoBoro komnaparopa, agpyra BxigHa LmdpoBa LUMHA SKOro pas3oMm 3
BXiQHUMW LMPPOBMMK LLUMHAMW MEPLUOro Ta APYroro pericTpiB Migkn4eHi 4o BMXigHOI LMdpoBOI
LWMHM JaTymKka NONOXEeHHs, BMXiA nepLioro unudpoBoro Komnapartopa 3'eQHaHuin 3 neplinM BXOAOM
nepLloro enemeHTa |, agpyrmi Bxig SKoro nigknovYeHnin 4o NepLioro BMXoay ApYyroro Tpurepa, a suxig
3'eQHaHU 3 MepLIMM BXOAOM MepLloro Tpurepa, ApPYrui BXig SKOro pasom 3i BXOAOM iHAMKaTopa
NigKIoYeHi 4O APYroro BMXOAY OPYroro Tpurepa, NepLumi BXig siKoro 3'€4HaHvi 3 BUXOAOM OpPYroro
uucppoBoro komnapaTopa, gpyra BxigHa umMdpoBa LUMHA AKOro MiAKMYeHa A0 BUXIQHOT LMdpPOBOI
WrHKM Bnoka 3agaHHS WBMAKOCTI, @ neplia BxigHa uMdpoBa WKWHa 3'egHaHa 3 BUXIAHOW LMGPOBOI0
LLUMHOK UMdPOBOro cymatopa, nepia i gpyra BXigaHi LM poBi LWMHW SKOro NiAKNIOYEeHi, BignoBigHo, 4o
BUXiAHMX LMPOBMX LIMH MEPLUOro Ta APYroro pericTpie, BXOAWM SIKMX 3'€QHaHi, BiAMOBIAHO, 3 NepLmMM
Ta OpyruM BMXOd4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMrW OO OpYroro BXxoay
apyroro Tpurepa, Buxig gpyroro enemeHta | 3'egHaHmi 3 gpyrum Bxogom AUM, Buxig nepuuoro
Tpurepa nigknioYeHnn 40 Neplioro BXoA4y Apyroro enemMmeHta |, gpyrMi BXig SIKOro 3'egHaHui 3
BMXOAOM MEpPLIOro reHepatopa iMnynbCiB, a BUXig MiOKMHOYEHUN OO0 BXOAIB AiNbHMKA 4acToTw,
reHepaTtopa Hanpyru, Wo 3MiHIETbCA CTYMiHYaCTO, Ta KOMyTaTopa, BMXigHi UMAPOBI LWMHM NepLLOro
Ta Opyroro pericTpiB 3'eQHaHi, BiANOBIAHO, 3 MepLIOD | APYrow BXIOHUMU LNMPOBUMU LUIMHAMMU
TPeTboro uUMpoBOro KoMnapatopa, NepLnn i apyrui BMXOOM SKOro NigKMoYeHi, BignosigHo, A0
nepLnMx BXOAIB 4eTBEPTOro i M'ATOro Tpwurepis, Opyri BXoAW SAKUX 3'eQHaHi 3 TpeTiM BUXOOOM
posnoginioBada TakTiB, a BUXOAW NiAKMYeHi, BigNOBIiAHO, A0 MepLUMX BXOAIB YEeTBepToro i n'aToro
enemeHTiB |, Apyri BXxogu SKkux 3'egHaHi, BignoBigAHO, 3 BMXOOOM [iflbHMKa 4acToOTW, a BMXOOM
NigKNoYeHi, BiAMOBIAHO, OO Neploro i Apyroro BXOoAiB MiYMNbHWKA, BUXi4 MepLoro umdpoBoro
KoMnapartopa 3'€gHaHuiA 3 NepLnM BXOAOM TPETbOro Tpurepa, Apyrvin BXig SIKOro nigknioveHuin o
YeTBEPTOro BMXOAY po3nojintoBada TakTiB, a BUXig 3'€QHaHuI 3 NepLlunm BXo40M TPEeTbOro enemMeHTa
|, Apyrnin BXia SIKOro NiAKMYEHWA OO0 BUXoQy APYroro reHepartopa iMnynbciB, a Buxig 3'egHaHun 3
BXOAOM pO3noAifitoBaya TakTiB.

"onoBHMM HeZoMikOM AaHOro NPUCTPOIO € Te, WO BiH HE A03BOMSE BMMIptOBaTK pagianbHe 6utTa
poTopa rigporeHepaTtopa B npoueci horo poboTu, OCKiNbKM rigporeHepatop € chneuudivyHo
€NeKTPUYHOK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKNaaHKE JOCTYN A0 MOoro 06epToBMX YaCTUH.

3a 6nun3bkMi aHanor BubpaHo NpUCTpini ANna 6e3KOHTaKTHOro BUMIPIOBaHHS TeMnepaTtypu poTopa
rigporeHepatopa ([ateHT Ykpainm Ne 109068, M. kn. GO1K 13/08, 6ion. Ne 15, 2016), wo MicTuUTb
o6'ekTvB, [OBa reHepaTopu iMMynbCiB, [AiMbHMK 4acToTW, M'ATb enemeHTiB |, Tpn uUUPpPOBI
KOMMapaTopu, AaTyMK MOMOXEHHS, 6MOK 3agaHHA MOJIOXKEHHS, PO3NoAintoBay TakTiB, ABa pericTpw,
uMdpoBMIA cymaTop, YOTMpK Tpurepu, 6ok 3agaHHs LWBUAOKOCTI, iHAMKaTOp (B NoganbloMy - NepLumnni
iHOMKaTop), N A3epkan, n MiH3, N OKpeMux iHppayepBOHUX OaTHMKIB iHpayepBOHOro npurmMava,
KomyTaTop, OydepHuin perictp, NiYUMNbHUK (B NOAanblIOMY - MEPLIMA JYUNBHUK), OBaA KEPOBaHI
nigcunioBadi, BiOEOKOHTPOMbHUI ©ONOK, reHepaTtop Hanmpyru, WO 3MIHIOETbCA CTyniH4YacTo, 6ok
nam'aTi, AU, iHTepdencHuin Gnok, audepeHuilolunii enemeHT Ta enemeHT HI, npudomy 3a
06'eKTMBOM 3aKpinneHi N A3epkan Ha ONTUYHINA NiHIALI TAaKUM YMHOM, LUO iX MSOLWUHM YTBOPHOIOTL KyT
45° 3 roNnoBHOK OMTUYHOMK BICCKO | HA OOHIN OMNTMYHIA OCi 3 A3epkanamu BCTAHOBMEHI N MiH3 Ta n
okpemux 1Y patuumkiB, BIigNOBIAHO, BUXi4 AiNbHWKA 4YacToTWM MiOKMYEHUn OO Bxody OydepHoro
pericTpa Ta 40 MepLloro BXOAY BiAEOKOHTPONbHOro Grioka, Apyruin Ta TpeTi BXOoAM SKOro 3'edHaHi 3
BMXO4aMM MepLUoro Ta Apyroro KepoBaHUX MNigcunoBadiB, nepLli BXoAM AKMX NiKNOYEHi 40 BUXOAY
reHepaTopa Hanpyru, Wo 3MIHIETLCA CTYMIHYaCcTo, a Apyri Bxoau 3'edHaHi, BignoBigHo, 3 nepwmnm Ta
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apyrum Buxogamm 6roka nam'aTi, BXigHa LMdpoBa LUMHA SKOro nigkniodeHa A0 BMXiAHOT LMdPOBOI
LWMHM MEepLUOro NiYunbHMKa, YeTBEPTUN BXi4 BiOEOKOHTPOMbHOro 6roka pasom 3 Meplmm BXOL4OM
AUMM 3'egHaHi 3 BMXOOOM KOMyTaTopa, BXigHa uUMdpoBa LWMHA SKOro MigknyeHa OO0 BUXIGHOT
umdpoBoi WnHM OydbepHoro perictpa, BXigHa LM@POBa LUMHA SKOro 3'€gHaHa 3 BUXOZAAMMU MiHIAKK N
okpemux Y gatumkie, BuxigHa umdposa wuHa AL nigknoyeHa vepes iHTepdencHun 6ok B Kona
EOM, BuxigHa umdpoBa LWnMHaA Onoka 3agaHHSA MOMOoXeHHs 3'€dHaHa 3 NepLUo BXiAHOK LMGPOBOD
LUMHOKO MNepLoro umMdpoBoro Kkomnaparopa, gpyra BxigHa uMdpoBa LIMHA AKOro pasoM 3 BXiOHUMMU
LMdpOBMMU LWIMHAMKM NEPLLOro Ta APYroro pericTpiB NigknoYeHi 4o BMXiAHOT LMAPOBOT WNHKM faTyuKa
MOMNOXEHHs, BWXi4 nepworo LMppPoOBOro komnapaTtopa 3'€QHaHWMA 3 NeplimMM BXOO4OM MepLUOro
enemeHTa |, opyrui BXig AKOro nigkroYeHnii 40 NePLLIOro BUXOAY APYroro Tpurepa, a Buxia 3'egHaHun
3 MeplwmM BXOAOM MepLloro Tpurepa, Opyrui BXig SKOro pasoM 3i BXOAOM MEpLUOro iHaukatopa
NigKIoYeHi 4O ApYroro BMXOAY APYroro Tpurepa, nepLunin BXig sSiKoro 3'€4HaHui 3 BUXOLOM OpYroro
uMdpoBOro KoMnapartopa, Apyra BxigHa LMdppoBa LUMHA SKOro NiAKMYeHa A0 BUXIQHOI LmndpoBoil
WwnHM Brnoka 3agaHHA LWBUAKOCTI, a nepLua BXigHa umdpoBa WuHa 3'egHaHa 3 BUXIOHOK LMPOBOIO
LUNHO LMcpoBOro cymaTopa, nepLia i gpyra BXigHi LMpoBi WWNMHN SKOro NigknoYeHi, BignosigHo, 4o
BUXiOHUX LM POBMX LUWMH NEPLLIOro Ta ApYroro pericTpis, BXoau SKUx 3'edHaHi, BignosigHo, 3 nepLumm
Ta OpyruM BMXOod4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMrW OO OpYroro BXxoay
apyroro Tpurepa, Buxig gpyroro enemeHTa | 3'egHaHui 3 gpyrmm Bxogom AUMM, Buxig nepuuoro
Tpurepa nigknioYeHnn 4o nepuloro BXoAdy Apyroro enemMmeHTta |, gpyrui BXig sIKoro 3'egHaHui 3
BMXOAOM MEpPLUOro reHepatopa iMnynbCiB, a BUXig MiOKMHOYMEHUN OO0 BXOAIB AiNbHMKA 4acToTw,
reHeparopa Hanpyru, Wo 3MiHIOETbCA CTYMIHYacTo, Ta KOMyTaTopa, BUXiAHI LMAPOBI LWMHU NEpPLLOro
Ta Apyroro perictpiB 3'edHaHi, BignoBiAHO, 3 NEPLIOD i APYro BXIGHMU LNDPOBUMU LUMHAMMU
TPeTboro LM@POBOro KoMnaparopa, Nepwui i Apyrun BMXOOM SKOrO MNiAKMIOYEeHi, BianoBigHO, A0
nepLmx BXOAIB TPETbOro i YeTBepToro Tpurepis, APYri BXOAM AKMX 3'€gHaHi 3 TpeTiM BMXOOOM
po3noaintoBava TakTiB, a BUXO4M NiAKMYEHi, BigNoBigHO, A0 NepLunX BXOAIB TPETbOro i YeTBEPTOro
enemeHTiB |, Apyri Bxogu SKux 3'egHaHi, BignoBigHO, 3 BMXOOOM [iflbHMKA 4acTOTW, a BMXOOM
NigKntoYeHi, BigNOBIAHO, A0 MNepLworo i Apyroro BXOAiB MEPLIOro nivyunbHMKa, BuUXiO OpYyroro
reHepaTopa iMnynbCiB 3'€qHaHMi 3 NepLUMM BXO4OM N'ATOro enieMeHTa |, BUuxig sikoro nigkntoveHnin oo
nepLioro BXOAY PO3MOAintoBaya TakTiB, BMXig4 nepworo umdpoBOro koMnapartopa 3'€gHaHun 3i
BXOAOM ANMEPEHLIOIOYOro efieMeHTa, BUXig SKoro nigknioyYeHnn 4o Apyroro BXody posnogintosava
TaKTiB Ta 4o Bxoay enemeHTa Hl, Buxig akoro 3'egHaHuin 3 gpyrum BXO4OM N'AATOro enemexTa |.

[[ONOBHUM HEJonNikOM [AaHOro NPUCTPOKD € Te, WO BiH He [A03BOSISIE BUMIpHOBATU TEMNoBUIA
NnopTpeT poTopa rigporeHepatopa B Npoueci Moro poboTn 3 NoAanbLUOK OLIHKOK PiBHS pagianbHOro
OuTTS poTopa, i3-3a BiACYTHOCTI MOXMMBOCTI JOCTYMNy OO MOro obepToBMx YacTUH, BPaxoBylO4W, L0
rigporeHepaTop € cneundivHo enekTPUYHO MaLLMHOK 3aKPUTOro BUKOHAHHS.

B ocHoBy KopucHOi Mogeni nocTtaBneHo 3agjadvy CTBOPEHHS MPUCTPOK ANA TEennoBi3inHOro
AiarHOCTyBaHHA poTopa rigporeHepatopa, B SKOMy 3a paxyHOK BBeOEHHS HOBMX OrokiB Ta 3B'A3kiB
MK HUMMK 3'9BRSIETLCA MOXNUBICTbL Ha Npauiol4oMy rigporeHepaTopi 3a BUMIpIOBAHUM TenmnoBuM
NnopTPETOM poTOpa B MPOLECi Moro obepTaHHs OUiHIOBATU piBEHb pafianbHOro 6utTa potopa, Lo
O03BOISE PO3LUNPUTU GDYHKLOHAMNBHI MOXIMBOCTI MPUCTPOIO.

lMocTtaBneHa 3agaya BUPIWYETbCA TUM, WO B MNPUCTPIR ANA TENnoBi3iMHOro AiarHOCTyBaHHS
poTopa rigporeHepartopa, Lo MiCTUTb 00'€EKTMB, ABa reHepaTtopu iMMynbCiB, OiNbHUK YacToTu, N'ATb
enemeHTiB |, Tpu uucposBi komMnapaTopu, AaTYMK TMONOXKEHHHA, ONOK 3adaHHA MOMOXKEHHS,
po3nointoBay TakTiB, ABa pericTpy, undpoBMn cymaTop, YoTupu Tpurepu, 6rok 3agaHHS LWBUOKOCTI,
nepLwun iHAMKaTop, N A3epkan, N niH3, N OKpeMux iHppavyepBOHUX AaT4MKIB, KOMyTaTop, BydepHun
pericTp, Mepwui niYunbHWK, OBa KepOBaHi MigcumnoBadi, BiOEOKOHTPOMbHUM ©OMoOK, reHepaTop
Hanpyry, WO 3MIHIETbCA CTyniHYacTo, 6nok nam'ati, AL, iHTepdencHun 6nok, andepeHdioouni
ernemeHT Ta enemMeHT HI, npuyomy 3a 06'eKTMBOM 3aKpinneHi N A3epkan Ha ONTWUYHIN MiHIALI Takum
YMHOM, LLO iX MMAOLWWUHM YTBOPIOKOTb KyT 45° 3 rONOBHOK ONTUYHOK BICCIO | HA OAHIM ONTWYHIN OCi 3
A3epkanaMmn BCTaHOBMEHi N MiH3 Ta n okpemux Y gartyumkis, BignoBigHO, BUXiO AifbHMKA 4acToTw
nigknoyeHnn 0o Bxoay 6ydgepHoro perictpa Ta 4o NepLIOro BXoAy BiAEOKOHTPONbHOro 6roka, Apyrun
Ta TpeTin BXOAM AKOro 3'€AHaHi 3 BMXOJamu MepLIoro Ta ApYroro kepoBaHUX MNiACUNioBadiB, nepLi
BXOOM SKMX MNIAKMIOYEHi A0 BUXOAY reHepaTopa Hanpyru, Wo 3MIHIETbCA CTyNiHYacTo, a Apyri Bxoau
3'egHaHi, BigNoOBigHO, 3 Nepwum Ta Apyrum Buxodamu 6noka nam'sati, BXigHa LMdpoBa LMHA SKOro
nigknioveHa go BUXigHOI LMAPOBOT LWNHU NEepLIOro MiYnnbHUKA, YETBEPTUN BXiO BiOEOKOHTPOSIbHOIO
6roka pasom 3 nepwum BxogoM AL 3'egHaHi 3 BUXOOOM KOomyTaTopa, BXigHa LndpoBa LWKHA SKOro
nigknoyeHa J0 BMXigHOT UMdpoBOi wuHKM BydepHoro perictpa, BxigHa umMdpoBa LWIMHA SKOro
3'egHaHa 3 BuMxogamu niHiMkn n okpemux 1Y gartyukie, BuxigHa uudposa wuHa ALM nigknioveHa
yepes iHTepdencHun 6nok B korna EOM, BuxigHa uudpoBa wWmHa 6Grioka 3agaHHS MOSMOXKEHHS
3'eQHaHa 3 NepLUoK BXIiAHOK LM(POBOI LLUMHOK NEepLIoro UUdpoBOro koMmnapaTtopa, gpyra BxigHa
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umdpoBa WKMHA SKOrO pa3oM 3 BXiAHMMU LUMEPPOBUMU LLUMHAMM NEPLUOro Ta APYroro pericTpis
NigKNoYeHi 00 BMXIOHOT UMPOBOI WWHU gaTyMka MOJIOXKEHHS, BWUXig nepworo uMdpoBOro
KomnapaTtopa 3'€4HaHunin 3 NepLInMM BXOAOM MepLUoro enemMeHTa |, apyrun Bxig SKOro NigknoYyeHuin oo
nepLLoro BUxody Apyroro Tpurepa, a Buxia 3'€QHaHuin 3 nepinvM BXOAOM MepLuoro Tpurepa, Apyrum
BXifl AKOro pasom 3i BXOOOM MepLIoro iHgukaTtopa nigknioyeHi Ao Apyroro BUXody Apyroro Tpurepa,
nepLinin BXig sSiKoro 3'eqHaHU 3 BUXOL4OM ApYroro LmMdcpoBOro Komnapartopa, gpyra BxigHa undposa
LWMHa SAKOro migknioveHa Ao BUXIOHOT LM@POBOI WKHM Bnoka 3agaHHSa LWBMAKOCTI, a neplla BXigHa
umdpoBa WKHa 3'egHaHa 3 BUXiOHOK LMdpOBOO LUMHOK LMGPOBOro cymaTtopa, nepLua i gpyra BXigHi
UMPOBI LUINMHW AKOrO NIAKMKYEHi, BiANOBIAHO, OO0 BUXIOAHMX LUMAPOBUX LUMH MEPLUOro Ta ApYroro
pericTpiB, BXOAM AKUX 3'€AHaHi, BignoBigHO, 3 nepwnm Ta APYrMM BMXOZamu po3noAinioBaya TakTis,
TPEeTii BUXi4 SKOro MigKNIYEeHMN A0 ApYroro BXody Opyroro Tpurepa, Buxig gpyroro enemedTta |
3'egHaHui 3 gpyrum Bxogom ALM, Buxig nepLuoro Tpurepa NigknoyYeHnn 40 NepLUoro BXoA4y ApYroro
enemeHTa |, gpyruin BXig Akoro 3'€eAHaHMN 3 BUXOAOM MEPLUOro reHepartopa iMMnynbCiB, a BuUXia
NigKIOYeHnA 00 BXOAIB AiNbHMKA 4YacTOTW, reHepaTopa Hanpyru, WO 3MiHIOETLCA CTymniHYacTo, Ta
KomMyTaTopa, BUXigHi UMdPOBI LUMHW NepLUIOro Ta ApYroro pericTpis 3'€aHaHi, BiANOBIOHO, 3 NEPLUOHO i
APYroto BXigHUMU LMPOBUMM LLUMHAMKN TPETLOro LMdpoBOro koMnaparopa, NepLunin i opyrui BUXoam
SIKOro NiAKMYeHi, BiANOBIAHO, OO NepLunX BXOAiB TPETLOro i YeTBEPTOro TpuUrepis, ApYri BXOAN SIKMX
3'egHaHi 3 TpeTiM BMXOOOM pO3NnoAifitloBada TakTiB, a BUXOAM MiAKMOYEHI, BignoBigHO, OO NepLinx
BXOAiB TPETbLOro i 4YeTBepTOro enemeHTiB |, apyri Bxoan skux 3'e€dHaHi, BignoBigHO, 3 BMXOLOM
AifbHMKa 4acToTW, BUXi4 OpPYroro reHepaTtopa iMnyrnbCiB 3'€dHaHU 3 NepwuM BXOAOM M'ATOro
ernemeHTa |, Buxig SKOro nNigkmnYeHWn OO NepLloro BxXoAdy pos3nofintoBaya TakTiB, BMXi4 MepLUoro
uucppoBoro komnapatopa 3'e4HaHUM 3i BXOAOM AMMEPEHLIOIYOro enemMeHTa, BUXig SKOro
nigkrnioYeHMn 0o Opyroro Bxody pos3noginioBaya TakTiB Ta A0 Bxody enemenTta HI, Buxig fkoro
3'eQHaHWIA 3 ApYrMM BXOOOM N'ATOro enemeHTa |, 3rigHo 3 KOPUCHOK MOAENM0, BBEAEHO KoMMapaTop,
LIOCTUI enemeHT |, ABa MiYUNbHUKK, YeTBepTMN LMdpoBU komnapaTtop, 6nok 3agaHHa Bibpauii Ta
Apyrvi iHaMkKaTop, npudomMy BuXig KoMyTaTopa 3'€dAHaHWi 3i BXOAOM KOMMapaTopa, BMXi4 SKOro
NigKNIOYeHNN 00 TPEeTbOro BXOAY LUOCTOro enemeHta |, gpyrmi BXig SIKOro 3'egHaHui 3 BUXOLOM
AiNbHMKa YacToTK, a NepLwmni BXig NigKNIOYEHNn 00 TPETLOro BUXOAY APYroro nivnsibHMKa, NEepLUni i
Apyrmi Buxoam siKoro 3'efHadi, BignoBigHO, 3 NepwmMm Ta ApyrMm BXo4amu MepLUoro nivunbHUKa, a
nepwnin Ta Apyrun BXogu NigKmnoYveHi, BignoBigHO, 40 BUXOAIB TPETbOro i YeTBEPTOro efieMeHTiB |,
BUXiO nepLuoro nivnnbHUKa 3'€egHaHUin 3 APYrMM BXOOOM TPETbOro fivnrbHUKA, NEpLIniA BXig AKOro
NigKIOYeHnn 0O BUXOAY LIOCTOro enemeHta |, a BuxigHa umcpoBa wWwuHa 3'€gHaHa 3 MepLUOto
BXiIHOKO LM(POBOIO LLUMHOIO YeTBEpPTOro LMEPOBOro Komnapartopa, Apyra BxigHa umdposa LUMHA
AKOro MigknoyeHa Ao BMXIQHOI LMdpoBOi WnHM 6roka 3agaHHs Bibpalii, a Buxia 3'eAHaHni 3i BXO4OM
Apyroro iHaukartopa.

Mpuctpin  ans  Tennosi3iMHOrO  AiarHOCTyBaHHA poTopa rigporeHepatopa MOSICHIOETHCS
KPECNEeHHsIM, Ha AKOMY 300pakeHa MOoro CTPYKTypHa cxema.

Ha cxewmi: 1 - poTop rigporeHepartopa; 2 - 06'ekTuB; 3-n A3epkan; 4-n niH3; 5 - onTuyHa niHivka; 6 -
niHirka n 14 gatyukie; 7 - andepeHuitorunii enemMeHT; 8 - 6nok 3agaHHsl NONOXEHHs; 9 - nepLnin
undposuin komnapatop; 10 - nepwwuin enemeHT |; 11 - nepwuin reHepaTtop iMnNynbCiB; 12 - nepLumn
Tpurep; 13 - opyruin enemeHT I; 14 - ginbHUK vyactotu; 15 - 6ycepHuii perictp; 16 - enemeHT HI; 17 -
OaTyuK nonoxeHHs; 18 - apyrui reHepartop iMnynecie; 19 - n'atuii enemeHT |; 20 - posnogintosay
TakTiB; 21 - nepwumn perictp; 22 - gpyrun perictp; 23 - umMdpoBun cymaTop; 24 - Bnok 3agaHHA
wBmaKocTi; 25, 26 - TpeTin Ta apyrui umncpoBi KomnapaTopu, BignosigHo; 27, 28, 29 - TpeTin,
yeTBEPTUN i Apyrun Tpurepw, BignosigHo; 30, 31 - TpeTin i YeTBepTUN enemeHTw |, BignosigHoO; 32 -
nepwwn iHgmkatop; 33 - komyTtaTop; 34 - ALIM; 35 - iHTepdericHmin 6nok; 36 - nepwnii NivmnbHKK; 37 -
6nok nam'aTi; 38 - reHepaTop Hampyru, WO 3MIHIETLCA CTyniHdacTto; 39, 40 - nepwun Ta gpyrumn
KepoBaHi migcunoBadvi, BignoBigHO; 41 - BiOEOKOHTPONbHWMIA GNOK; 42 - OpyrviA NiYUnbHUK; 43 -
komnapatop; 44 - wocTuin enemMmeHT |; 45 - TpeTin niunnbHUK; 46 - GNOK 3agaHHsa Bibpauii; 47 -
YeTBEPTUI UncpoBMin KoMnapaTtop; 48 - gpyrui iHOMKaTop, NpUYoMy 3a 06'eKTMBOM 2 3akpinneHi n
Asepkan 3 Ha OMTUYHIMA MiHIAUi 5 TakMM YMHOM, WO X NMOWMHN YTBOPKTL KyT 45° 3 ronoBHOM
ONTMYHOK BICCIO i Ha OAHIN OMTWUYHIN OCi 3 A3epkanamu BCTaHOBMEHi N NiH3 4 Ta n okpemux Y
AaTtyvkiB 6, BignoBigHO, BUXIO AiNbHWKA YacToTy 14 nigknioyeHuin oo Bxody 6ydepHoro perictpa 15
Ta [JO MEepLIoro BXOAY BiOEOKOHTpONbHOro 6noka 41, ApyrMn Ta TpeTin BXOAM SAKOro 3'edHaHi 3
Buxogamu nepworo 39 Ta apyroro 40 kepoBaHMX NigcunioBayis, nepLli BXOAM AKMX NiAKMAYEHi 0
BUXOAY reHepaTopa Hanpyru, Wo 3MIHIETLCS CTyniHYacTo, 38, a gpyri Bxoam 3'egHaHi, BignosigHo, 3
nepwvMm Ta Apyrum Buxodamu Groka nam'ati 37, BxigHa uudpoBa WMHA AKOrO MigKMOYeHa [0
BMXiOHOI LUM@POBOI LIMHN MEPLIOro niynnbHUKa 36, YeTBepTUW BXi4 BiOEOKOHTpoOnbHOro 6rnoka 41
pasom 3 nepwmm Bxogom AL 34 3'egHaHni 3 Buxofom KomyTtaTopa 33, BxigHa uudposa LnHa sKoro
nigkrnoyeHa o BuxigHoi uudppoBoi wuHKM BydepHoro perictpa 15, BxigHa uudpoBa WKWHA AKOro
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3'egHaHa 3 BUxXoaamu niHivku n okpemmux I gatumkis 6, BuxigHa umdposa wuHa AL 34 nigknioyeHa
yepes iHTepdencHun 6nok 35 B kona EOM, BuxigHa umdpoBa WwnHa 6noka 3agaHHSA MOMOXKEeHHs 8
3'eQHaHa 3 NepLUO BXiAHOK LMKPOBOIO LLIMHOK NepLloro LMdpoBoro kKomnapaTtopa 9, gpyra BxigHa
LMdpoBa LUMHA SKOrO0 pa3oM 3 BXiAHUMM LUMPOBMMM LWIMHAMK nepluoro 21 Ta gpyroro 22 pericTpis
NigKNoYeHi 0o BUXIQHOI UMAPOBOI LWIMHW AaTyMka nonoxeHHs 17, Buxig neplioro uudpoBoro
Komnapatopa 9 3'egHaHuin 3 nepwmm BXxogoM nepworo enemeHta | 10, gpyruin BXig sKkoro
NigKNIOYeHNMn 00 MNepLioro Buxogy Apyroro Tpurepa 29, a Buxig 3'€gHaHMiA 3 NeplinM BXOAOM
nepworo Tpurepa 12, gpyruim Bxig SKOro pasom 3i BXOAOM MNepLUoro iHgvkatopa 32 nigkmnodveHi oo
OpYyroro BMXo4y Apyroro Tpurepa 29, neplumi BXig sIKOro 3'egHaHvii 3 BUXOAOM OpPYroro LngpoBoro
Komnapartopa 26, apyra BxigHa LmMdpoBa LUnMHA 9KOro nigknoveHa Ao BUXigHoi undposoi WwuHu 6noka
3a[aHHA WBMAKOCTI 24, a neplla BxigHa uudgpoBa LWKHA 3'€gHaHa 3 BUXIOHOK LM(POBO LUNMHOK
umdpoBoro cymatopa 23, neplia i gpyra BXigHi LUPOBI WMHM KOO MigKNIOYeEHi, BiANOBIAHO, A0
BUXIOHWX UMpOoBMX LWIKH nepworo 21 Ta Apyroro 22 perictpis, BXoAW SKMX 3'edHaHi, BiONoBigHO, 3
nepLvM Ta Apyrmm Buxogamu posnogintoada takTis 20, TpeTin BUXiA SIKOro NigknioYeHnin 4o apyroro
BXOA4y Apyroro Tpurepa 29, Buxia gpyroro enemedta | 13 3'egHannin 3 gpyrum Bxogom AL 34, Buxig
nepworo Tpurepa 12 nigkno4yeHMin 4o NepLuioro Bxody Apyroro enemeHnta | 13, gpyrmin BXxig 9Koro
3'eQHaHWi 3 BMXOOOM MEpPLLOro reHepartopa imnynbcis 11, a BuXig NigknoYyeHnii 4o BXOAIB AiflbHMKA
yactoTn 14, reHepaTopa Hanpyru, WO 3MIiHIOETbCA CTyniH4YacTo, 38 Ta komyTtaTopa 33, BUXigHI
umMdposi WKHM nepworo 21 Ta gpyroro 22 pericTpis 3'egHaHi, BiANOBIgHO, 3 MEPLUOD i Apyroto
BXiOHUMN LMPPOBMMK LLIMHAMW TPETbOro LMAGPOBOro komnapatopa 25, nepwun i gpyrmi Buxoam
AKOro NigKMoYeHi, BignoBigHo, 4O nepLumnx BXo4iB TPeTboro 27 i yeTsepToro 28 Tpurepis, Apyri BXoau
AKMX 3'edHaHi 3 TpeTiM BMXOOOM posnogintoBada TaktiB 20, a Buxoam MigKMOYeHi, BignoBigHO, A0
nepwwux Bxoais Tpetboro 30 i yeTBepToro 31 enemeHTiB |, Apyri BXoAM SKMX 3'€dHaHi, BignosigHo, 3
BMXOAOM AiNbHUKa YacTtoTu 14, BUXig Apyroro reHepartopa imnynscie 18 3'egHaHnii 3 nepwum BXOAOM
n'aroro enemeHTa | 19, BMXxig sKOro nigknioYeHMn 4O NepLloro BXxody po3nogintoada takTie 20, Buxia
nepworo umdgpoBoro komnapatopa 9 3'egHaHMM 3i BXOAOM AUbepeHLiloodoro enemeHTa 7, Buxig
SIKOro MigKMYeHNA 0O APYroro BXo4y poanogintoada taktiB 20 Ta oo Bxogy enementa HI 16, Buxig
SIKOro 3'egHaHui 3 gpyrum BXogom n'atoro enemexTa | 19, Buxig komytatopa 33 3'egHaHUN 3i BXOAOM
Komnapatopa 43, BuXig SKoro Nigkro4yeHnin O TPeTbOro BXo4y LWOCToro enemeHta | 44, apyrui Bxig
SIKOro 3'€e4HaHN 3 BUXOOOM AiflbHMKa YacToTn 14, a nepLumi BXig NigknNioYeHnin o TpeTboro BMxoay
apyroro niynnbHuKa 42, nepwimni i gpyrui Buxoau SIKOro 3'edHadi, BignoBigHO, 3 MepLUMM i Apyrum
BXOO4AaMM MepLioro nidnnbHuka 36, TPeTin BUXi4 SKOro 3'€eAHaHMM 3 OpYyrMM BXOAOM TPETbOro
niynneHuka 45, neplumin BXig SAKOro NiAKMYeHWA 0O BUXOAY LWIOCTOro enemeHdTa | 44, a BuxigHa
umMdpoBa LWKUHA 3'egHaHa 3 MepLok BXIiAHOW UUGPOBOK LUMHOK 4YeTBepToro umdpoBOro
Komnapartopa 47, gpyra BxigHa ungpoBa WnHa SKOro NigknoyeHa 4o BUXigHoI undpoBsoi WnHM 6rnoka
3agaHHs Bibpauii 46, a Buxig 3'egHaHWIA 3i BXOOAOM ApYroro iHagnkaTopa 48.

3anponoHoBaHWi NPUCTpPIn Npautoe Tak. [py nogadi Hanpyru xueneHHsa nepwun 11 Ta gpyrmn 18
reHepatopu iMNynbCiB MOYMHaTbL dopMyBaTU  BIiAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB. [MOTiK
iHdbpa4yepBOHOro BUMNPOMIHIOBAHHSA, KM CTBOPIOETLCS MOBEPXHEI poTopa rigporeHepaTtopa 1, Wwo
3HAXOAMUTbCSA Ha AesKi BiAcTaHi Bifg ONTMYHOI CMCTEMW NMPUCTPOtO, NoTpannsie yYepe3 ob'ekTuB 2,
yYepes n A3epkan 3 Ta 4yepes N NiH3 4 Ha ONTUYHY MNiHiMKy 5 n IY gaTymkis 6, po3TaloBaHUX B3JOBX
pagiyca potopa. OyeBugHo, WO nNpu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT 4acy B
none 3opy niHinkn n 14 gatumkie 6 noTpannse nuwe dparMeHT NOBepxHi B34OBX pagiyca poTtopa.
OTpumMytoun parMeHTU TEennoBOro 300paXeHHs, MoxHa nobyaysBaTw TenmnoBuWA MOPTPET BCiel
NOBEPXHi poTOpa rigporeHeparTopa B NpoLeci Moro poboTu.

3ayBaxumo, WO YaCTMHa CeHcopiB nMiHiMkn 14 patyukis 6 3HaAxXoguTbCA 3a Mexamu
HamBigOaneHiwoi ToYKkM poTopa rigporeHepartopa 1.

Akwo poTop rigporeHepatopa 1 3HaAXOOUTbCA B HEPYXOMOMY CTaHi abo WMOro LWBWAKICTb
obepTaHHs MeHLUa Bif HOMIHAINbHOI, TO Ha eKkpaH BigeOoKOHTponbHOro 6noka 41 tennose 306paeHHs
noBepxHi potopa He BmBoauTbCs. Lle obymoBneHo HacTynHum. [Mig BNAvMBOM Apyroro reHepartopa
iMmnyneciB 18 nodeproBo Ha Buxodax posnogintosaya TakTie 20 dopmyoTbes curHanu. CurHanom 3
nepLuoro Buxoay posnogintoBayva TakTis 20 B nepLumi perictp 21 3anucyeTbcs Ko 3 BUXOoA4y AaTyuka
nonoxeHHs 17. B pgpyrmi perictp 22 curHanom 3 Apyroro BuxoAdy posnogintoBaya TakTiB 20
3anNnCyeTbCS HWMA KOO 3 BMXOAY AaTyuka nonoxeHHsa 17. Pi3HuUS 3a3HayeHUX KoAiB 3a OOUHWULIKO
yacy, Wo 3abesnevyeTbca ApyrMm reHepaTopoMm iMnyrnbciB 18, siBnsie coboro WBMAKICTb 0b6epTaHHS
poTopa rigporeHepartopa, Wo i BU3Ha4YaeTbCa B LUMGPOBOMY cymaTopi 23 Ta NogaeTbCs Ha nepLini
BXii Opyroro uMdpoBOro komrapaTtopa 26, B SKOMY 3[iMCHIOETbCS MOPIBHAHHA Yy BUMAAi Kodis
NMOTOYHOI LUBMAKOCTI 06epTaHHs poTopa rigporeHepaTtopa 1 3 HOMiHanNbHOW, sika 3anucaHa B Grioui
3a[jaHHS WBUOKOCTI 24. Y BUNaaKy, KON KOPEKTHO BU3HAYeHa LWBMAKICTb MEHLA Big, HOMiHANbHOI, Ha
BUXOAi Apyroro umgpoBoro komnapatopa 26 3'9BRsSETbCA CUrHam fOriYHOro Hyns, Skumn nig gieto
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curHany 3 TpeTbOoro BMxoAy posnogintoBaya TaktiB 20 3anucyetbcsa B apyrui Tpurep 29. MNpu Lubomy
nepLuunn iHavkaTop 32 3anvaeTbCsa BBIMKHEHUM, TEMMOBUIN NOPTPET POTOpa HE IKCYETHCS.

OpHovacHo curHanu 3 BuxogiB nepworo 21 Ta gpyroro 22 pericTpiB HagxodsaTb Ha BXoam
TpeTboro uudcpoBoro komnapaTtopa 25, ge BiobyBaeTbCA BM3HAYEHHsI HanpsaMy obepTaHHA poTopa
rigporeHepartopa. Akwo obepTaHHsa BiabyBaeTbCca B O4HOMY HanpsiMKy, TO, Hanpuknag, Ha nepomMy
BUXOAi TPeTboro UMGPoBOro kKomnapartopa 25 3'ABRASETbCA CUrHam JforivyHOl OAuHUUI. AKWO X
obepTaHHs BiabyBaeTbCA B iHWOMY HanpsMKy, TO CUrHan NOriYHOi OAMHULI 3'SIBMSIETLCA Ha OpPYroMmy
BMXOAi TPeTboro LMdpoBoro komnapatopa 25. CurHanm 3 nepluoro i Apyroro BMXOAiB TPETbOro
umdpoBoro komnapaTtopa 25 3anam'ATOBYOTbCS BIigMNOBIAHO B TpeTboMmy 27 i yeTBepTomy 28
Tpurepax nig BNAMBOM CUrHany 3 TpeTboro Bmxoay posnoginosada taktis 20. Mpu ubomy TpeTin 30
abo uetBepTui 31 enemeHT | BigKpMBaAETLCA Ta Ha OA4MH 3 BXOAiB APYroro nivyunbHuka 42 HagxoaaTb
iMNynbCcu 3 BUXOAY AinbHuKa Yactotn 14. TakuMm YMHOM, BPaxoBYETbCA Hanpsim obepTaHHA poTopa
rigporeHepartopa npu nobyaoBi TENNOBOro NOpTpeTa OCTaHHLOrO.

Akwo X wenakicte obepTaHHA poTopa rigporeHepaTopa CTa€e pPiBHOK HOMIHAMbHIN, TO Ha ApYromy
BUXOAi Apyroro Tpurepa 29 3'9BnsieTbCs CUrHan foriYHoro Hynd, neplmn iHankatop 32 BUMUKAETbLCS,
Ha nepwoMy BuXodi gpyroro Tpurepa 29 3'aBAge€TbCA CUrHamM NorivyHOT OANHWLI, 9KMA NOOAETbCA Ha
BXia nepworo enementa | 10. B MOMeHT obepTaHHS poTopa, KONM BiH 3HAaXOAUTbLCS B YMOBHOMY
no4yaTkoBOMY MONOXEHHI, KOAM 3 BMXOQy JAaTtymka nonoxeHHa 17 T1a 3 Buxogy 6noka 3agaHus
NonoXeHHs 8 cniBnagatoTb, Ha BMXOAi NepLloro undpoBoro komnapatopa 9 3'ABNAETbLCS CUrHan
NOTiYHOT OAUHMLI, SIKUM Yepe3 nepwnin enemeHT | 10 BCTAHOBNIOETLCA B OOUHWMYHUI CTaH NepLuni
Tpurep 12. BHacnigok uboro iMnynbcu 3 BUXO4y MEPLUOro reHepaTopa iMnynbciB 11 yepes gpyrun
enemeHT 113 noymHaloTb HagxoouTn B GNOKM, 3a AOMNOMOro SAKMX HOPMYETBECS TEMNSOBUMA MOPTPET
Ha eKpaHi BigeoKOHTporbHOro 6noka 41.

KopekTHicTb BUMiptoBaHHS LUBUAKOCTI 06epTaHHA poTopa rigporeHepaTopa 3abesnevyetbcs Tak.
B MomeHT nosiBu curHany norivyHoi oAnHULI Ha BUXOAiI NepLLIOro LndpoBoro komnapaTtopa 9 Ha Buxogi
andepeHuioyoro enemeHTa 7 3'9BNAETbCA KOPOTKUI IMMNYNbLC, AKMM BCTAHOBMIOETLCS Y NoyaTKoBe
NonoXeHHsa poanogintosay TakTiB 20. B uen MomeHT yepes enemeHT HI 16 n'atuii enement | 19
3aKpMBaETbCA i Nogadva iMNynbCiB 3 ApPYyroro reHepatopa iMnynbciB 18 B poanogintoBad TakTiB 20
onokyetbecs. [licna 3aBeplleHHs iMnNynbcy 3 Buxody AudpepeHuitoodoro enemeHTa 7 poboTta
poanogintoBada TakTiB 20 po3noyYnHaETbCs cnoyaTtky. Taka Ais 403BOMS€ YHUKHYTU CUTyauil, Konu,
Hanpuknag, npy ymoBHOMY oOepTaHHi "Bnepen" B nepwuin perictp 21 3 gatymka nonoxeHHs 17
3anMCyeTbCa Ko, SKMM Mae 3HayeHHs, 6nu3dbke [0 MakCcumarnbHOro, a B Apyrum perictp 22
3anMcyeTbCsa KOA, 3HAYeHHS aKkoro Aewwlo Oinblie 3a noyatkose. [py LbOMY 0BYMCNEHHSA WBWUAKOCTI
poTopa rigporeHepaTopa 6yane HEKOPEKTHUM.

3anexHo Big KyTOBOI LWBMAKOCTI 06epTaHHA w poTopa rigporeHepaTtopa 1 BubGpaHa 4acTtoTa
dopmyBaHHA iMnynbciB fi nepworo reHepatopa imMnynecie 11, WO NOB'A3aHO CNiBBIOHOLIEHHAM
fi/n=w/(211-M), Ae m=360°/B, B - MiHiIManbHUN CEKTOP NOBEPXHi poTOpa, Lo NOoTpannse B none 3opy
niHivkn n 1M pgatyukiB 6, N - koedilUieHT AineHHa AinbHWKa YacTtoTy 14, WO BIAMNOBI4AE KiNbKOCTI
okpemux 14 pgatuukie 6.1, 6.2,...,6.n. OTxe, 3 YacToTow f1/N, NpM HOMIHAMNbLHIN LWBWAKOCTI 0bepTaHHs
poTopa, Ha BMXOAi AiflbHWKA YacToTu 14 3'ABMAKTLCA iMNYNbCU, SKMMK bikcytoTbea y BydepHomy
perictpi 15 Ha yac AT=n/f1 enekTpW4Hi curHann B aHanoroBoMmy BUrMA4i 3 BMXodiB N okpemux 14
aatyukie 6.1, 6.2,...,6.n. AMNAiTyan uMx curHanie NponopuiiHi TemnepaTtypi eneMeHTapHux AinsgHoK
nosepxHi ob'ekta (KinbkicTb Takux AingHok N=n-m). KomyTtatopom 33 34iNCHIOETBCS 34YMTYBaHHS
iHopMauii 3 OydepHoro perictpa 15 3 HacTynHUM ii MEpPeTBOPEHHSIM i3 MapanenbHOro BUAY
npeacTaBneHHs B nocnigoBHUn. COpMOBaHUIN TakMM YMHOM CuUrHan 3 Buxody komytatopa 33
noTpannse Ha BXig BigeoKoHTporbHoro 6roka 41 i Ha Bxig AL 34, B skoMy BiH NEpeTBOPHOETLCS B
umdpoBy copmy Ta Yepes iHTepdencHmmn 6nok 35 nepegaetbca B EOM.

eHepaTop Hanpyru, WO 3MIHIOETLCA CcTyniHyacto, 38, nepwwuin 39 Ta gpyrmn 40 kepoBaHi
nigcuntoBavi i 6rok nam'aTi 37 npusHaveHi ansg opmMyBaHHSA CUrHaniB po3ropTku BiGEOKOHTPOSTBHOMO
Oonoka 41. CurHan vactoToto fi1, WO HagxoOuTb Ha BXig reHepaTopa Hanpyr, WO 3MIiHKETbCS
cTyniHdyacto, 38, Ha Buxodi npurAMae cTyniH4acTy opmy (MICTUTb N CKNagoBux) i MOAAETLCS Ha
Bxoau nepworo 39 i gpyroro 40 kepoBaHUX NiACUNIOBAYIB, KOeMILieHT NiACUNEHHS AKUX 3aJaeTbCA
BUXiOHUMW curHanamm 6noka nam'ati 37. Mpu ubomMy koedilieHTy niacnneHHsa neporo 39 Ta gpyroro
40 kepoBaHuX MigcunoBaYiB 3a4al0TbCsA TakK, WO Ha iX BUXoAax hOpMYHOTbCH CUTrHanW, NponopuinHi
Ri-sing; Ta Ri-cosg; BignosigHo, ge Ri - pagiyc, @) - KyT KOOpAMHATK eNeMeHTapHOI OiNSAHKM NMOBEPXHI
poTopa B MOMSAPHIA CUCTEMi KOOPAMHAT, WO 06YMOBNEHO cUrHanamm 3 gatyvka nonoxeHHsa 17. Mpwu
LsoMy i=0,n ’ J:O,m.

Ha Bxig 6roka nam'ati 37 curHanu Hagxoasitb abo 3 Tpetboro 30, abo yeTBepToro 31 enemeHTis |
yepes nocnigoBHO BBIMKHEHI Apyrvi 42 Ta nepwuin 36 NIYUMABHUKKW, 3ararbHUN  KoewilieHT
nepepaxyHKy sIKMx JOPIBHIOE T. B pesynbTati Ha ekpaHi BigeOKOHTPONbHOro 6rnoka 41 npu HasBHOCTI
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ofiHOro iHdopMaLiHOro curHany, ABOX CUrHarmniB po3ropTkM Ta curHany 3 Buxony AifnbHWKa 4acToTu
14 opmyeTbCs 306padkeHHs, Lo BiANOBIAAE TENOBOMY NOPTPETY poTopa rigporeHepartopa 1.

Migkpecnumo, Wo YacTuHa n okpemux 14 gatumkie 6.1, 6.2,...,6. n, Aki HanbinbLe BigganeHi Bia
oci poTopa rigporeHepaTopa 1, BUKOHYIOTb (pYHKLit0O HE TiNbKM Nepeaadi TEMMOBOro 306paXeHHs, Lo
noTpannisie B ixHe nosie 3opy, ane n dyHkuUito dopMyBaHHSA TEMMOBOro NOpTPETY Kpat poTopa npwu
nosiBi B HbOMY pagianbHoro 6utTA. Lie 3abe3neyyeTbes Tak.

Ak 3asHavanocb, Apyrmin 42 Ta nepwmin 36 NIMUIBHUKM MaloTb 3aranbHUN  KoedilieHT
nepepaxyHky m. BpaxoBytoun Te, WO NuLle He3HayHa YacTMHa okpemux IH gatumkie 6.1, 6.2,...,6.n
BUKOPUCTOBYETLCA [AMs BIiACMNIAKOBYBaHHS pafdianbHOro OMTTA poTtopa rigporeHepatopa 1, To,
0YEBMAHO, LLO KoedilieHT nepepaxyHKy ApYyroro nivunbHuka 42 gewo MeHLIMN Big T, @ A0 3HAYEHHS
m 1A0ro AOMOBHIOE NEPLUNIA NiYnNbHUK 36.

A ToMy nNpw HagXOMKEHHi NOCNiAOBHOCTI iIMNYMbCIB 3 AinbHuKa Yactotn 14 yepes TpeTin 30 abo
yetBepTuUn 31 enemeHT | B MOMEHT 3anOBHEHHS iMMynbcaMu APYroro nivunbHuMKa 42 Ha 1oro
TPEeTbOMY BUXOAi 3'ABMSIETLCA CUrHam NOriYHOI OAWHWL, SIKMA pa3oM 3 MOCMIQOBHICTIO iMMNYNbCIB 3
AinbHUKa Yactotn 14 yepes TpeTin 30 abo 4eTBepTMii 31 enemeHTn | HagxoauTb Ha BXOAM LLOCTOrO
enemeHTa | 44. OpHo4yacHO MOCNIAOBHICTL CWUrHamiB, NPOMOPLINHMX TemnepaTypi CKaHOBaHOI
noBepxHi, 3 Buxogy komytaTtopa 33 nogaetbcs Ha komnapaTop 43 i 3 BUXOQY OCTaHHbOro y BUMMAAI
curHaniB norivyHoro Hyns abo ogMHULI HagxoOouTb Ha TPETIN BXig woctoro enemenTa | 44. OyeBnaHo,
LLIO KOMnW TemnepaTypa CKaHOBaHOI MOBEPXHi MeHLLa Nopory crnpauboByBaHHA koMnapaTopa 43, To Ha
MNoro BMXOoAi MNPUCYTHIN CUrHan foriYHOro Hyns, BHACMigoK YOro Ha BMXOAi LLIOCTOro enemeHTa | 44
MPUCYTHIA TakoX CWUrHam mnoriYHOro Hyns. Y pasi, Konu y 30Hi CKaHyBaHHSA 3'ABMASETbLCA Kpan
CKaHOBaHOI MOBEPXHi poTopa rigporeHepaTopa, WO CBiAYMTb NPO NOSABY pafianbHOro 6utTa B poTopi
rigporeHepatopa 1, To Ha Buxodi komnapaTtopa 43 (opMylOTECS CUIHaNM FMOMYHOI OAMHMLI Ta Ha
BMxoai woctoro enemeHta | 44 ¢hopMyeTbCA MOCMIAOBHICTb IMMYNbCIB, SIkKa HAAXOAWMTb Ha BXig
TPEeTLOro nivnnbHuKa 45.

Y pasi, konu piBeHb pagianbHOro OWUTTS He3HayHU i UMpPOBUIA KOO HA BMXOAi TPeTbOro
niynnbHuka 45 MeHLle 3HadeHHs uMdpoBOro Koay, Wo 3anncaHui B 6noui 3agaHus Bibpauii 46, Ha
BUXOAi YETBEPTOro LMGpPOBOro KomnapaTtopa 47 MPUCYTHIN CUrHamn NoriMHOro Hyns. SAKWo piBeHb
pagianbHOro OMTTS 3pocTae, TO Ha BUXOAI 4eTBepToro umMdpoBoro komnapatopa 47 3'aBnsieTbcs
CcUrHan noriyHol oguHKULI, KM NoOAETbCS Ha ApYrun iHgukaTop 48.

Mo 3aBeplUeHHi CkaHyBaHHS B34OBX JiHINKM okpemunx 14 patumkie 6.1, 6.2,...,6.n Ha Buxoai
nepLUoro nivunbHuka 36 3'aBNSETbCS CUrHanN NOriYHOI OAMHULI, SKUM CKUAAETBbCS TPETin NiYnnbHUK 45
Ta PO3MNOYMHAETLCS CKaHyBaHHS HACTYMHOrO CEKTopa poTopa rigporeHepartopa 1.

Takum 4MHOM, B KOXHOMY CEKTOPi CKaHyBaHHS MOBEpxHi poTopa rigporeHepatopa 1 MOXHa
crnocTtepiratv HasBHICTb abo BIACYTHICTb pafianbHOro 6uTTs, WO i BigobpaKaeTbCs N0 30BHILLHBOMY
KOHTYPY 300paxkeHHs1 y BiGEOKOHTpOoNbHOMY 6rioui 41.

OuyeBnaHO, WO, 3rigHO i3 3anpPONOHOBAHUM anropuTMOM, CKaHyBaHHA poTopa rigporeHeparopa
30INCHI0ETLCA cnoYvaTKy B3A0BX Aeskoro pagiyca Rj. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, L0 nexaTb
Ha pagiyci Rj, 30iACHIOETbCA CKaHyBaHHA N TOYOK, WO nexaTb Ha pagiyci Rj+1. Tak 3HaxoauTbes
KpyroBa po3ropTka BCbOro TEMIOBOro 3006paxeHHst poTopa rigporeHepartopa B NpoLeci Noro poboTu.

®OPMYIA KOPVUCHOI MOJESI

MpucTpin Aans TennoBi3iHOro AiarHOCTyBaHHA poTopa rigporeHepaTopa, WO MicTuTb 06'ekTmB, ABa
reHepartopu iMMNynbCiB, OiNbHUK 4acToTW, N'ATb ernemMeHTiB |, Tpu uUnpPoBI KoMnapaTopu, AaTyuk
NoONnoXeHHsl, 6NoK 3agaHHA MOMNOXEHHS, PO3NOAiNtoBay TakTiB, ABa PericTpu, undpoBuin cymaTop,
yoTupu Tpurepu, 6Nok 3agaHHS LBWAOKOCTI, MEpWMn iHAMKaTOp, N A3epkan, N niH3, N OKpeMux
iHppayepBOHMX [JaTyumkiB, KomyTaTop, OydepHun perictp, nepwui MiYUNbHUK, OBa KepoBaHi
nigcunioBadi, BiOEOKOHTPOSbHUI ©OnOK, reHepaTtop Hampyru, WO 3MIHIOETbCA CTyniHYacTo, 6ok
nam'aTi, aHanoro-uMdpoBuii NepeTBoptoBaY, iHTepdencHMIA BnoK, AndepeHLilolYnin enemeHT Ta
enemeHT HI, npnyomy 3a 06'eKTMBOM 3aKpinneHi N A3epKan Ha ONTUYHIN MiHIAL TakMM YMHOM, WO iX
NMOWMHN YTBOPIOKTb KYyT 45° 3 rofioBHOK ONTUYHOK BICCIO | HA OAHIN ONTWYHIA OCi 3 A3epkanamu
BCTa@HOBMEHI N NiH3 Ta N OKpeMux iHppayepBOHUX OaTYUKIB, BiANOBIOHO, BMXi4 AiNbHWKA 4acToTw
nigknoyeHnin oo Bxoay 6ydepHoro perictpa Ta 4o NEpPLUOro BXOAY BiA€OKOHTPONbLHOro 6rnoka, Apyrun
Ta TpeTin BXOAWN AKOro 3'€dAHaHi 3 BMXOJamu MepLloro Ta Apyroro KepoBaHUX MNiACUNioBadiB, nepLi
BXOOM SKMX MNIAKITIOYEHi OO0 BUXOAY reHepaTopa Hanpyru, Wwo 3MIHI0ETLCA CTYNiHYacTo, a Apyri BXoau
3'edHaHi, BigMoBigHO, 3 Mepwum Ta ApyruM BuMxodamm Groka nam'siti, BXigHa umudpoBa LIMHA SKOro
nigkrtodYeHa Ao BUXIigHOT LMAPOBOI LUNMHM NEPLUOro NiYnibHMKa, YeTBEPTUIA BXig Bi4E€OKOHTPOMBLHOMO
Onoka pasom 3 nepwuM BXOAOM aHanoro-uMdgpoBOro nepetBopioBava 3'€dHaHi 3 BMXOOOM
KOMyTaTopa, BxigHa LM@poBa LWKMHA AKOro MigkrYeHa A0 BUXIAHOT LM@POBOI WKHU BydepHOro
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perictpa, BXigHa UMdppoBa LUMHA AKOro 3'€4HaHa 3 BMXOA4aMU MiHINKM N OKpeMux iHdpavepBOHUX
JatyukiB, BuMXigHa UuudpoBa LWMHA aHanoro-uudpoBOro nepeTBopioBaya nigknoveHa 4yepes
iHTepdencHnn 6rnok B kona EOM, BuxigHa uudpoBa WKHa Onoka 3agaHHSA MOJIOXEHHs 3'edgHaHa 3
nepLuoto BXigHOW LMEPOBOIO LWMHOK MepLloro uudpoBoro komnapatopa, gpyra BxigHa uudposa
LUMHA SIKOro pas3oM 3 BXiAHUMM LMEPOBMMK LUMHAMW MEPLUOro Ta APYroro pericTpis nigkmnoveHi 4o
BUXIOHOT LMPOBOT LWMHM JaTynKka NOMOXKEHHS, BUXig nepLloro umMdpoBoro koMmnaparopa 3'eqHaHui 3
nepLIMM BXO4OM MepLloro enemMmeHTa |, Apyrui BXigd SKOro NigkniovYeHMn 4o nepLuoro BMXoay Apyroro
Tpurepa, a Buxig 3'egHaHui 3 NnepLuMm BXOA0M MEPLLOro Tpurepa, pyrnn BXig SIKOro pasom 3i BXO40M
nepLUoro iHAMKaTopa MigKmMYeHi 4O Apyroro BUXo4y APYroro Tpurepa, neplimi Bxig skoro 3'egHaHun
3 BMXOOOM Opyroro umcpoBOro Komnaparopa, Apyra BxigHa umdpoBa LUMHA SKOro MnigkrnoyeHa ao
BUXiAHOI LMPOBOI WKHM Bnoka 3agaHHs LIBMAKOCTI, a neplia BxigHa umdposa LWwmvHa 3'egHaHa 3
BUXIOHOK UMGPOBOID LLMHOK UMPOBOro cymartopa, nepwa i gpyra BXigHi UM@POBI LUMHN SIKOTO
NigKIOYeHi, BiANOBIAHO, A0 BUXIAHWMX UMMPOBMX LUMH MEPLUOro Ta APYroro pericTpiB, BXOAM AKMX
3'egHaHi, BigNOBIOHO, 3 Mepwum Ta APYruM BMXOZaMW poO3nodintoBadva TakTiB, TPEeTid BUXig sIKOro
NigKNIOYeHNn 0O APYroro Bxody OPYroro Tpurepa, Buxig Apyroro enemeHta | 3'egHaHun 3 apyrum
BXOOOM aHanoro-uMdpoBOro nepeTBoptoBaya, BUXig nepllioro Tpurepa NiakmoyeHun 00 nepLloro
BXOAY Apyroro enemMeHta |, gpyrmi Bxig sikoro 3'egHaHun 3 BUXOLOM NEepLIOro reHepartopa iMnynbcCis,
a BMXiA4 nNigKNIOYEeHWA OO0 BXOAIB AiNlbHMKA 4acTOTW, reHepaTopa Hanpyru, WO 3MIHIOETbCS
CTyniHYyacTo, Ta KomyTaTopa, BWXigHI UMGPOBI LIMHM MNEepLioro Ta APYroro pericTpiB 3'e4HaHi,
BiAMNOBIOHO, 3 MEPLLOIO i APYro BXiAHUMU LMEPOBMMU LWIMHAMK TPETLOrO LMGPOBOro KomnapaTopa,
nepLun i Apyrun BUXOAM SIKOrO NiAKMIOYEHi, BiANOBiAHO, 4O MepLUMX BXOAiB TPEeTbOro i YeTBEpTOro
Tpurepis, Apyri BXoau sikux 3'€4HaHi 3 TpeTiM BUXOAOM PO3MNoAintoBada TakTiB, a BUXOAW NiAKMOYEHI,
BiQNOBIOHO, OO NEpLUMX BXOAIB TPETbOro i YeTBepTOro enemMmeHTiB |, Apyri BXxogn akux 3'egHaHi,
Bi4NOBIOHO, 3 BUXOAOM AiNlbHMKA YacTOTU, BUXi4 OPYroro reHepaTtopa iMnynbCiB 3'€gHaHUi 3 NepLumMm
BXOAOM N'ATOro enemeHTa |, Buxig AKOro NigknioYeHWr 4O MepLuoro BXOAY PO3NOoAintoBaya TakTis,
BUXig nepworo umMcpoBoro komnapatopa 3'egHaHWi 3i BXOAOM AMAEPEHLIIOYO0ro enemMeHTa, Buxia
SIKOro MigKMYeHnin 40 ApYroro BXo4y po3nogintoBava TakTiB Ta 4o Bxoay enemeHTta HI, Buxig skoro
3'eQHaHMIA 3 OpYrMM BXOAOM M'ATOro enemeHTta |, Skui BiAPi3HAETbLCA TUM, WO B HbOrO BBEAEHO
KoMnapaTtop, LWOCTUI enemMeHT |, ABa NiYnNbHUKK, YeTBEPTUIA LMGPOBUIA kKoMMapaTop, 61Ok 3aaaHHs
BiOpauji Ta gpyrun iHOUKaTOp, NPMYOMY BUXi4 KOMyTatopa 3'eQHaHUR 3i BXOAOM KoMnapaTtopa, Buxia
SIKOro NiAKNIOYEHNN 0O TPETbOro BXO4Y LWOCTOro enemeHTa |, apyrui Bxig Skoro 3'egHaHuin 3 BUXOAOM
AiNbHWKA 4acToTy, a NepLuMi BXig NiOKNIOYEHUI OO TPETBOro BMXOAY OPYroro nivunbHUKa, NepLUnin i
ApYyrvin Buxoam sKoro 3'edHadi, BiAMoBigHO, 3 NepLMM Ta APYrMM BXOAamu MepLUoro nidynrnbHuKa, a
nepwnin Ta Apyrun BXogu NigKmYeHi, BiaNoBigHO, A0 BUXOAIB TPETbOro i YeTBEpPTOro enemeHTis |,
BUXiA NepLUIoro NivnnbHUKa 3'€QHaHUA 3 APYrMM BXOAOM TPEeTbOro NidnnbHUKa, NepLlunin BXig sSIKOro
NigKNIOYeHUn 00 BUXOAY LWOCTOro enemeHta |, a BuxigHa uudpoBa LMHa 3'€gHaHa 3 NepLloo
BXiZIHOIO LMdPOBOIO LLUIMHOK YEeTBEPTOro LMgpoBoro

KoMnapartopa, Apyra BxigHa uMdpoBa LUMHA SKOro nigknioyeHa A0 BUXiZHOT LMdpPOoBOI WWHM 6noka
3agaHHsA Bibpauii, a BMXig 3'eQHaHU 3i BXOOOM ApYroro iHgukaTopa.
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