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(57) Pedpepar:

MpucTpin ons TennoeisiHoro giarHoCTyBaHHS OOMOTOK poTopa rigporeHepaTtopa MIiCTUTbL 06'eKTMB, N
O3epkarn, 3akpinneHux Ha OMTUYHIN MiHIMLI TakMM YMHOM, WO iX MMOLWWHU YTBOPKOKTL KyT 45° 3
rONOBHOK OMTMYHOO BICCHO, N MiH3, O BCTAHOBMEHI HA OAHIN ONTWYHIN OCi 3 A3epkanamu, MiHinka n
iHppayepBOHMX OaTuUKIB, AOiNbHUK YacToTu, BydepHun perictp, KomyTaTtop, aHanoro-umdpoBuii
nepeTeBoptoBayY, iHTepdencHun 6nok, OBa reHepaTopu IMMAyNbCiB, ABa KepoBaHi nigcumnoBaui,
BiJEOKOHTPONBHUIA BOK, NEPLUMIN MIYUNBHUK, FeHepaTop Hanpyru, Wo 3MIHIETLCS CTyniHYacTo, 6nok
nam'aTti, JaT4nK MOMOXEHHS, GNOK 3a4aHHA MOMOXeEHHs, OMNOK 3agaHHsA LWBMAKOCTI, po3noAintosay
TakTiB, ABa pericTpu, ABa uMdpoBUX KOMMapaTopu, UMpPOoBUA cymaTop, ABa Tpurepn Ta [Ba
enemeHTn |. Buxig AinbHMKa 4acToTM NigKMHOYEHUA OO0 BXOAiB OydepHoro perictpa, neplioro
nivynnbHMKa Ta 40 NepLUOro BXOAY BiAEOKOHTPONbHOro 61oka, Apyrui Ta TpeTin BXoaW SKOro 3'eHaHi
3 BMXOA4aMu NepLloro Ta Apyroro kepoBaHuX NigcunoBadis, nepLli BXoAN AKUX NigKNOYeHi o BUxoay
reHepaTtopa Hanpyru, Lo 3MiHIOETLCA CTyMiHYacTo, a Apyri BXoau 3'€4HaHi, BignosigHo, 3 nepLivMM Ta
OpyrMM Buxogamu 6noka nam'ati, BXigHa UM@poBa LWMHA AKOro MigKMYeHa 0o BUXIOHOI LMdpoBoi
LWMHW MEepLUOro NidYnMbHMKA, YeTBEPTUM BXi4 BiAEOKOHTPOSbHOro 6roka pa3om 3 MeplvM BXOOOM
aHanoro-uMdpoBOro nepeTesoptoBaya 3'egHaHi 3 BUXOAOM KOMyTaTopa, BXigHa Luudposa LWnHa SKoro
nigknoyeHa Ao BuXigHOT umdposoi wuHKM BydepHoro perictpa, BXxigHa uUMdpPOBa LWWKUHA SKOro
3'egHaHa 3 BUXo4aMU MiHIMKM N OKpeMux iHdpadvepBOHUX AaT4HKKIB, BUXiAHA uudpoBa LWnHa aHanoro-
uncpoBOro nepeTeoploBaya Yepes iHTepdencHu 6nok 3'egHaHa 3 konamm EOM, BuxigHa umdposa
lWwmHa 6noka 3agaHHs MOSMOXEHHs1 3'eQHaHa 3 MepLlo BXiAHOK LMWPOBOID LUMHOK MNEepLLOro
uudpoBoro komnapatopa, Apyra BXidHa uUu@poBa LMHA SKOrO0 pas3oM 3 BXiAHUMU LMPOBUMMU
LWUMHaMK NepLLoro Ta Apyroro pericTpis NigKMoYeHi 4O BUXIAHOT LMAPOBOI LUMHKN AaTyMKa NOMNOXEHHS,
BVXiZ nepLioro uncpoBoro kKoMmnapartopa 3'eAHaHui 3 NepLInM BXOAOM MnepLuoro enemeHTa |, apyruim
BXiZl AKOro NigKmnoYeHnn 4O NepLloro BUxXody Apyroro Tpurepa, a Buxia 3'€e4HaHMin 3 nepLuinM BXOA0M
nepLuoro Tpurepa, Opyrumn BXxig SKoro NigknioYeHnn oo Apyroro BUXody Apyroro Tpurepa, nepLumi Bxig
AKOro 3'efHaHWn 3 BUXOOOM Apyroro umdpoBOro Komnaparopa, gpyra BxigHa undgpoBa LnHa SIKOro
nigknoYeHa Ao BUXigHoi undpoBoi WWMHKM 6rioka 3a4aHHsA WBUAKOCTI, a nepLua BxigHa undposa LWnHa
3'efHaHa 3 BUXiAHO LMEPOBOI0 LUMHOK LMdPOBOro cymaTopa, nepiua i gpyra BXigHi LMpoBi LWNHN
SAKOro NigKmnioYeHi, BiANoOBiAHO, OO BUXIAHMX LMEPOBUX LUMH NEPLUOro Ta ApYroro pericTpis, BXoau
SAKuX 3'€dHaHi, BiANoBIgHO, 3 NepwuM Ta ApyrMM BUXogamMu po3nogintoBaya TakTiB, TPETIN BUXig SKoro
NiAKMIYEeHUA 00 ApYroro BXody ApYroro Tpurepa, BUXi4 Apyroro reHepartopa iMnynbciB 3'€gHaHUN 3i
BXOOOM po3nogintoBayda TakTiB, BMXig NepLuoro Tpurepa NigkMoYeHUn 40 NepLuoro Bxody Apyroro
ernemMeHTa |, gpyrui Bxig sIKoro 3'e4HaHWA 3 BMXOAOM MEpPLUOro reHepaTtopa iMnynbciB, a BuUXig
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nigknioYeHMn 00 BXOAIB AiNbHMKA 4acTOTW, reHepartopa Hamnpyru, Lo 3MIHKETbCS CTyMiHYacTo,
KomyTaTopa Ta OO ApYyroro BxoA4y aHanoro-umdpoBoro nepetsoptoBadva. [looaTkoBO BBEAEHO Tpu
NiYUNBbHKKK, Tpu perictpu, Tpu enemeHTn |, enemeHt ABO, TpeTinn Tpurep, KomnapaTtop, TpeTin
LuMdpoBun Komnapartop, opmyBad iMOynbCiB Ta uUngpoBuin iHaMKaTop. Buxig ginbHuka yactoTtu
3'eqHaHWI 3i BXOOOM TPETbOro Tpurepa, nepLunin Ta Apyrun BUXoamu SKoro nigkniodeHi, BignosigHo, 4o
nepLwmnx BXOAIB TPETbOro Ta YETBEPTOro efnemMeHTiB |, BUXoanm sikux 3'edHaHi 3 MeplmMmn BXogamu
TPETbOro Ta YEeTBEpPTOro PericTpiB, a Apyri BXOAM pas3oM 3 OPYrMM BXOAOM M'ATOro efiemeHta |
NigKNYeHi 4O BMXOOY KOMnapaTopa, BXig SKOro 3'€egHaHun 3 BMXOOOM KOMyTaTtopa, nepliuni BXig
n'atoro enemeHTta | nigknoyeHnn 0O BMXo4y TPETbOro LMEPOBOro KoMnapartopa, nepwa Ta gpyra
BXiOHI UMPOBI WNHN AKOro 3'egHaHi, BigNOBIAHO, 3 BUXIOHMMWU LMEAPOBMMU LUMHAMK TPETLOro Ta
YeTBEPTOro pericTpiB, BXigHI LM(POBI LUMHU SKUX NIAKMAOYEHI A0 BUXIAHOT LMAPOBOI LLMHU ApYroro
niynnbHWKa, a Opyri BXOAM SKMX pa3oM 3 BXOLOM popMyBaya iMnynbCiB Ta BXO4OM MN'ATOro perictpa
3'egHaHi 3 Buxogom enemeHta ABO, nepwwun BXxig AKOro MigKNIOYEHUMN [0 BMXOOY TPETbOro
niynnbHKKa, NepLUMn BXig SIKOro 3'egHaHMA 3 BUXOOOM OPYroro nivunbHWKa, a Apyrui BXig pasom 3
OPYruMKM BXOA4aMu [pyroro nivmnbHuka Ta enemeHta ABO nigknitoveHi 0o BUXOA4y MNeEpLUOro
LMdpoBOro Komnapartopa, Buxig dopmyBada iMnynbCiB 3'€gHaHuMiA 3 OPYrMM BXOLOM 4YeTBEPTOro
NiYMnbHKKa, NepLni BXig AKOro MigknovYeHnn 4o BMxody N'AToro enemedta |, a BuxigHa umdposa
WnHa 3'egHaHa 3i BXigHOKW LMEPOBOIO LUMHOK M'ATOrO perictpa, BuxigHa uudpoBa LWMHA SAKOro
nigknoyeHa 0o BXigHOT UMpoBOI WKHU LMcPOBOro iHAMKaTopa, NepLunin BXig ApYroro nidnnbHUKa
3'eqHaHWI 3 BUXOOO0M Opyroro enemexra l.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHS TemnepaTypu o00'ekTiB, WO obepTaloTbCs, 30Kpema MoBepXxHi OOMOTOK poTopa
rigporeHepaTopis.

Bigomnii npucTtpin gnst 6e3koOHTaKTHOrO BUMIptOBaHHS TemnepaTypu [[laTeHT Ykpainn Ne 19737,
MIK G 01 K 13/00, 6ton. Ne 12, 2006], wo mictntb 00'ekTMB, Aiacdparmy, oTBip SKOI AABMsie cobOoKo
CEKTOp, OOMOBHEHUN KPYrNUM OTBOPOM, LIEHTP AKOro criBnagae 3 BEPLUMHOK CeKTopa Ta rofloBHO
ONTMYHOK BICCHO, N A3epKas, 3aKpinfeHMX Ha ONTUYHIA NiHINLI TakuM YMHOM, WO TX MNSOWMHMK
YTBOPIOIOTb KYT 45° 3 ronioBHOK ONTUYHOKO BiCCHO, Aiadoparmytodi oTBOpM A3epkan sBnsitoTb coboro
enincu, Ha OAHIN ONTUYHIN OCi 3 AKMMK BCTAHOBIEHI N MiH3 Ta MiHinka n iHdpayvepBoHux (1Y) gaTuwmkis,
Buxig n-ro IY-gatynka yepes KoHAeHcaTop NigKMHYEHWA OO0 APYroro BXoA4y MepLuoro komnapaTopa,
nepLUnn BXig SKOro 3'eQHaHuMn 3 BUXOAOM MEPLLOro mpkepena OnopHOi Hanpyru, a BuUXia NigknoyeHuni
0O BXOAy MepLloro ceiTnofioga, BuXig TPeTbOro mxepena OrnopHOI Hanpyru 3'egHaHuin 3 nepLumm
BXOOOM MEepLUOro KoMytatopa, ApYrvid BXif SKOro pasom 3 ApyrMM BXOOOM ApYroro komnapaTopa
nigKroYeHi 0O BUXOA4Y reHepaTopa Hanpyru, WO 3MIHIETbCA MiHIMHO, MNeplui BXid ApYyroro
KomnapaTtopa 3'egHaHuin 3 BUXOAOM APYroro [mkepena OMnOpHOI Hanpyrn, a Buxig NigknioyYeHnn o
TPeTbOro BXxo4y nepLuoro kKomyrartopa, 40 BXOAYy APYroro cBiTrogioda Ta 4O NepLioro Bxogy Apyroro
Kfoya, Apyrunm BXig 9Koro 3'€gHaHWin 3 BMXOOOM NiYMNbHUKA, BXi4 SKOro, a TakoX OpYyryni BXig
nepLuoro knio4a, Bxig 0ydepHoro perictpa, BXig reHepatopa Hanpyru, Wo 3MiHIOETbCA CTyniH4YacTo,
Ta NepLuni BXia BigeOKOHTPONbHOro Grioka NiAKMYeHi A0 BUXOOY AiflbHMKA 4acToTu, BXig sIKOro, a
TakoX BXid4 OpYyroro KomyTtaTopa Ta neplmi BXig NepLioro aHanoro-umdgpoBoro nepeTsoproBava
(ALIT) s'egHaHi 3 BUXOOOM MepeTBOptoBaYa Hampyra-4acTtoTa, BXig SKOro MigKMoYeHun o Buxoay
nepLioro kKoMytaTtopa, Buxoam n I4-gatyumkie 3'egHaHi 3 BXigHOW WNHOW BydepHoro perictpa, BuxigHa
LWMHa SIKOro MigKrYeHa A0 BXiAHOI LUMHW OpYyroro KomyrtaTtopa, BUXi4 AKOro 3'‘egHaHui 3 opyrum
Bxogom nepworo ALI, BuxigHa WwunHa gkoro nigknioveHa 00 BXiAHOI WWMHW iHTepdencHoro 6noka,
BMXigHA LWKWHa Akoro 3'egHaHa 3 konamu EOM, Buxig gpyroro komyTtaTopa nigknioyeHuin 4o opyroro
BXOAY Bif€OKOHTPONbHOro Orioka, TPeTin i YeTBEpPTUIN BXoAM sIKOro 3'€dHaHi, BiAMoOBIiAHO, 3 BUXO4aMu
nepLloro i Apyroro Kepyruux nigcuntoBadis, neplli BXoAW siKMX NiAKNIOYEHI 4O BUXOAY reHepaTopa
Hanpyru, WO 3MIHIOETLCA CTYMiHYaCTO, BMXiAHA LWMHA RNiYWnNbHUKA 3'€egHaHa 3 MEpPLUO BXiOHOK
LUMHOK MOCTIMHOrO 3anaM'siToBytodoro 0Onoka, nepwui i Apyrun  BUXOOM SIKOFO  MigKMHOYeHi,
BiANOBIOHO, OO OpPYrMX BXOAiB MEpLIOro i ApYyroro Kepywuux nigcunioBadvis, BUXOAW NepLUOro Ta
apyroro ceiTnogiofis 3'egHaHi 3 3aranbHOK LUMHOKW, BUXiO OPYroro Kntoda MNigKyeHrMin 4o nepLioro
BXOAY NepLUOro Kroya, BuXig SKoro 3'egHaHMi 3i BXOOOM KPOKOBOIO ABUryHa, Ban SIKOro 3B'A3aHni 3
fdiadparmoro, BuXi nepeTBoploBava YacToTa-Hanpyra MigkniovYeHun Oo Apyroro BXody TPeTboro
KoMnapartopa, nepwui BXig SKoro 3'egHaHvMn 3 BMXOAOM YE€TBEPTOro AXepera OfopHOI Hanpyru, a
BUXiO NigKNIOYEHUA 00 MepLIoro BXo4y reHepatopa Hampyru, Wo 3MIHIETBCA NiHIMHO, OpYyrnin BXia
Aakoro 3'egHaHvMi 3 BUXoAOM Oroka MOpPIBHAHHA LWBWMAKOCTI, BXi4 SKOro pasom 3i Bxogom 6noka
00pobku curHany nigknioYeHi 00 BuUXOAy MepeTBOpHBava Hampyra-4actota, BuXigHa LWMHA
OydepHoro perictpa 3'egHaHa 3 BXiQHOM LWMHOK 6rioka obpobku curHany, BuXig sIKOro nigKknoyYeHun
yepes 6nok obumncneHHa go Bxogy Apyroro AL, BuxigHa wuvHa sikoro 3'egHaHa 3 ApYyrow BXigHOM
LUMHOK MOCTIMHOrO 3anaM'siToBytodoro Onoka, Buxoaum n IY-gatumkiB nigknoyeHi OO BXiOHWMX LWMH
nepeTBOplOBaYa YacToTa-Hanpyra Ta 6roka NopiBHAHHS LWIBUAKOCTI.

[(ONOBHUM HeJonikoM JaHOro NPUCTPOIO € Te, Lo BiH He 03BONsE iAeHTUdIKyBaTK Ta (ikcyBaTu
BUTOK 3 MigBULLEHOK TemnepaTypor nonca o6MOTKM poTopa rigporeHepatopa B Npoueci
BMMIpIOBaHHS MOro TEMMOBOro NopTpeTy nig 4ac poboTu, OCKiNbKM rigporeHepaTop € cneundiyHoo
€NeKTPUYHOK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, LLO YCKMNaaHKE JOCTYN A0 MOoro 06epToBMX YaCTUH.

Hanbnwkumm aHanorom € npucTpin Ana G6e3koHTakTHOro BUMIptOBaHHA Temnepatypu [[laTeHT
YkpaiHn Ne 66867, MMNK G 01 K 13/08, 6ton. Ne 2, 2012], wo ™mictute 06'ekTMB, N AO3epkan,
3aKPINMEHNX Ha OMTUYHIA MiHINLI TakUM YMHOM, LLO iX MIIOLMHN YTBOPIOKTE KyT 45° 3 ronoBHOM
ONMTMYHOIO BIiCCHO, N MiH3, WO BCTAHOBIEHI HA OAHIN ONTUYHIN OCi 3 A3epkanamu, niHinka n IY-gaTymkie,
AiNbHUK 4actoTn, OydepHun perictp, komytaTtop, AL, iHTepdencHuin Gnok, OBa reHepaTopu
iMNynbCiB, ABa KepoBaHi MigcuntoBadyi, BieOKOHTPONbHUIA GOk, NiYMMbHUK (B NoAarnblIoMy NepLuni
NiYMNbHKK), reHepaTop Hanpyru, Wo 3MIHKETLCA CTYMiHYacTO, 6NOK Nam'aTi, 4aTYMK NONOXKEHHS, 6ok
3aaHHsA MONOXeEHHS, BNok 3aJaHHs LWBMAOKOCTI, po3nodintoBady TakTiB, ABa pericTpu, ABa LUMdpOBUX
KoMnapartopu, uudgpoBuin cymartop, ABa Tpurepu, ABa ernemeHTu | Ta iHAMKaTop, MpuUyOMYy BUXIa
AiNbHWKa YacToTKM NIgKNIOYEeHNA 40 BxoAiB OydepHoro perictpa, NepLuoro niYunbHrKa Ta 40 NepLuoro
BXOAY BiA€OKOHTPONbHOro 6noka, Opyrin Ta TPEeTii BXOAM SIKOro 3'€dHaHi 3 BMXOA4aMu MepLuoro Ta
ApYroro kepoBaHux nigcunosadis, NepLli BXoAM AKUX NiAKIIOYEHi 4O BUXOQY reHepaTopa Hanpyru, wo
3MiHIOETBCA CTYNIHYACTO, a Apyri BXoau 3'€4HaHi BiANOBIAHO 3 Meplum Ta OpYyrMM Buxodamu Groka
nam'aTi, BXigHa undpoBa WmHa SKoro nigknoveHa Ao BMXigHOT LMAPOBOI LWMHM NEPLLOro NidYnnbHuKa,
YeTBEPTUN BXi4 BIOEOKOHTPONbHOro Groka pasom 3 nepwum Bxogom AL 3'egHaHi 3 BMXogowm
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KoMmyTaTopa, BXiAHa uMdpoBa LUMHA AKOrO NiAKMYeHa A0 BUXiAHOI LMAPOBOI WKMHKU BGydepHoro
pericTpa, BXxigHa undpoBa LNHA SKOro 3'egHaHa 3 BUXo4amu NiHiNKM n okpemmnx IY-gatyukie, BuxigHa
umdposa wnHa AL yepes iHTepdericHnA 6nok 3'egHaHa 3 konamu EOM, BuxigHa uudpoBa WNHA
Onoka 3agaHHs MONOXEHHS 3'€edHaHa 3 MepLIo BXiOHOK LMGPOBOK LIMHOK NepLlioro undgpoBoro
KoMmnapartopa, gpyra BxigHa LUncpoBa LUKMHA AKOro pasom 3 BXiAHUMWU LMOPOBUMU LLUMHAMMW NEPLLOro
Ta Opyroro pericTpiB NigkntoveHi 40 BUXIOHOI LMAPOBOI LWMHM AaTyYMKa MOMOXKEHHS, BUXiO NepLuoro
umMdpoBoro komnapaTtopa 3'egHaHWin 3 MepLUMM BXOOOM MNepLloro enemeHTa |, apyrun BXxig 9Koro
NigKMIoYeHnn 00 NepLoro BUXody ApYyroro Tpurepa, a BuXig 3'egHaHuin 3 nepnm BXOAOM MepLloro
Tpurepa, OpYyrMn BXid SIKOrO pa3oM 3i BXOAOM iHAMKaTOpa MiOKMOYeHi A0 Apyroro BMXOAY OpYroro
Tpurepa, nepLmnin BXig IKOro 3'€4HaHuin 3 BUXOAOM ApYroro LUmMcpoBOro Komnaparopa, apyra BxigHa
LUMdpoBa LLUMHA SIKOTO NiAKMYeHa 40 BUXIOHOT LMcpoBoi WnHM 6roka 3agaHHA LWWBMAKOCTI, a neplia
BXidHa uudpoBa LWKMHA 3'€gHaHa 3 BUXIOHOK LUUMPOBOID LUMHOK LMGpPOBOro cymaTtopa, nepLia i
apyra BXigHi unMdpoBi LUMHM SKOro NiAKMYeEHi, BiANOBIAHO, A0 BUXIAHWX LM(POBUX LUMH NEpLIOro Ta
OpYroro perictpis, BXoaun skux 3'eqHaHi, BignoBigHo, 3 nepnm Ta gpyruMm Bnuxogamu posnogintiosaya
TaKTiB, TPETiN BUXiO SKOro NIAKMNIOYEHWA [0 ApYyroro BXody Apyroro Tpurepa, BuXig Opyroro
reHepaTtopa iMNynbCiB 3'egHaHMi 3i BXOAOM pO3MNofifitoBada TakTiB, BUXig nepLioro Tpurepa
NigKNIOYeHNn 0O NepLloro Bxody ApYyroro enemeHTta |, gpyrmi Bxig skoro 3'egHaHuii 3 BMXOOOM
nepLloro reHepartopa iMnynbCiB, a BUXig NiOKMNOYEHUA 00 BXOAIB AiflbHMKA 4acToTW, reHepaTtopa
Hanpyru, Wo 3MIHIOETLCA CTYMNiHYaCTO, KOMyTaTopa Ta Ao apyroro Bxogy ALIT.

(ONOBHUM HeZoNIKOM 4aHOro NPUCTPOIO € Te, WO BiH HEe A03BONSE iAeHTUdIKyBaTh Ta (ikcyBaTtu
BUTOK 3 MigBULLEHOK TemnepaTypol nonca oO6MOTKM poTopa rigporeHepatopa B Npoueci
BMMIpIOBaHHS MOr0 TEMMOBOro NOpTpeTy nig 4ac poboTu, OCKiMbKM rigporeHepaTop € cneumdivyHo
€NeKTPUYHOIK MALLUMHOK 3aKPUTOr0 BUKOHAHHS, L0 YCKNaaHE JOCTYN A0 Moro 06epToBMX YacTUH.

B ocHoBYy kopucHOi Moaeni NocTaBneHO 3agadvy CTBOPEHHS NPUCTPOIO AMs TEnmnoBi3iiHOro
AiarHocTyBaHHA OBMOTOK poTopa rigporeHepaTopa, B SKOMY 3a paxyHOK BBEAEHHsS HOBMX OnokiB Ta
3B'A3KIB MK HUMMK 3'SBMSETbCA MOXIMUBICTb Ha MNpautolodoMy rigporeHepaTopi igeHTudikysatn Ta
doikcyBaTn BUTOK 3 MiABMLLEHOK TEMMNEpaTypOoLo nontoca obMOTKU poTopa rigporeHepaTopa B NPOLECi
BUMIPIOBAHHA MOrO TEMSIOBOIO NOPTPETY, LLO PO3LLMPIOE YHKLIOHAMbHI MOXAMBOCTI NPUCTPOLO.

lMocTaBneHa 3agaya BUPILLYETbLCA TUM, WO B NPUCTPIA ANs TEnnoBi3iMHOro AiarHOCTYBaHHSA
0OMOTOK poTopa rigporeHepartopa, o MICTUTb 00'eKTUB, N A3epKar, 3akpinieHnX Ha ONTUYHINA NiHinui
TakuM YMHOM, WO iX MAOWMHN YTBOPKTbL KyT 45° 3 rOnOBHOK ONTUYHOK BIiCCIO, N JiH3, WO
BCT@HOBMEHI Ha OAHIV ONTWUYHIN OCi 3 A3epKkanamu, niHivika n [4Y-gatyukis, AinbHWK YacToTn, BydepHun
perictp, komytaTtop, AU, iHTepdencHun 6nok, OBa reHepaTopwu iMMynbCiB, ABa KepoBaHi
nigcuntoBadi, BiJEOKOHTPONbHUA OMOK, MEpPLIMA NiYUMMBbHUK, FeHepaTop Hamnpyru, Wo 3MiHIETbCA
CTyniH4acTo, 610K Nam'aTi, AaTYMK NOMNOXEHHs, 610K 3a4aHHA NOMNOXEHHS, OMNOK 3aA4aHHs LWBUAKOCTI,
po3noAintoBay TakTis, ABa perictpu, Asa LM@PPOBMX KoMnapaTopu, ULMdpoBMIn cymartop, Asa Tpurepm
Ta ABa enemMeHTu |, npuyomMy BuUXig OinNbHMKA 4YacTOTU MNigKITOYEHA A0 BxoAiB GydepHoro perictpa,
nepLIoro NiYnnbHUKa Ta 4O NepPLUOro BXOAY BiAEOKOHTPONbHOro 6roka, Apyruii Ta TPETiA BXOAU AKOTO
3'eQHaHi 3 BUXOJ4amMu NepLUOro Ta ApYroro KepoBaHux nigcunoBadiB, NepLli BXogmM SKux NigknoyeHi 4o
BMXOAY reHepaTopa Hanpyru, Lo 3MIHIOETbCS CTyniHYacTo, a Apyri Bxoau 3'€efHaHi, BignosigHo, 3
nepLwyM Ta Apyrum Bruxodamu 6rnoka nam'aTi, BXigHa uudpoBa WrHa AKOro MigknodeHa 4o BUXIQHOI
LUMdPOBOI LUNMHWU NEPLUOro MiYnMnbHUKA, YeTBEPTUI BXiO BiA€OKOHTPONIbHOIO Ofloka pasoM 3 MepLinm
BxogoMm ALl 3'egHaHi 3 BUXoAOM KOMyTaTopa, BXigHa LMdpOoBa LWNHA SKOro NigKnoYeHa 4o BUXigHOI
uuncpposoi wuHKU BydepHoro perictpa, BxigHa UMdpPOBa LWMHA SKOro 3'egHaHa 3 BMXOAAMM TiHIAKM N
okpemmux IY-gaTuukis, BuxigHa umdposa wuHa AL vepes iHTepdericHun 6nok 3'egHaHa 3 koramu
EOM, BuxigHa umdpoBa WnHa Gnoka 3agaHHA NOMOXEHHS 3'€AHaHa 3 NepLUoK BXiAHOK LMGPOBOO
LLUMHOIO MepLLoro LMdpoBoro Kkomnapartopa, Apyra BxigHa umMdposa LIMHA AKOro pasoM 3 BXiOHUMWU
U1poBMMM LUIMHAMU NEPLUOro Ta APYroro pericTpiB MigKMOYeHi 40 BUXIAHOT LMGPOBOI LWNMHN AaTynKa
NMOMNOXeHHs, BUXi4 nepworo LM@ppoBOro komnapaTtopa 3'€QHaHUMA 3 nNeplimMM BXOOOM MepLUOro
enemeHTa |, Apyrui BXig AKOro NigknoyYeHnin 4o NepLioro BUXOAy ApYroro Tpurepa, a Buxia 3'egHaHuni
3 NepwuM BXOOOM MepLloro Tpurepa, ApYrunm BXif SKOro MigkniovYeHUn Ao Apyroro BUXody OpYroro
Tpurepa, nepLunn BXig, SIKOro 3'e€4HaHMin 3 BUXOLOM ApYroro LmncpoBOro komnapatopa, Apyra BxigHa
UuMdpoBa LLMHA SIKOrO NiAKMYeHa A0 BUXiAHOT umMdpoBoi WnHM Grioka 3agaHHs LBMAKOCTI, a nepLua
BXiAHa uudpoBa LWKHa 3'€gHaHa 3 BUXIAHOK UMAPOBOK LWIMHOK UUGPOBOro cymartopa, nepwa i
apyra BXigHi UMPOBI LWMHM SKOro NigKMAYeHi, BignosigHo, A0 BUXIAHUX UMAPOBUX LUWH NepLLOro Ta
OpYyroro pericTpis, BXoau SKMx 3'€4HaHi, BiAnoBigHO, 3 Nepwum Ta pyrMM BUXo4amu posnogintosada
TakTiB, TPeTin BuXig AKOro nigknNioOYeHun [0 ApYyroro Bxody ApYyroro Tpurepa, BuXig Opyroro
reHepartopa iMnynbciB 3'€gHaHUM 3i BXOOOM pOS3MOAiNioBaya TakTiB, BWXi4 nepLloro Tpurepa
NiKMIOYEeHNA 0O NepLioro Bxody Apyroro enemeHta |, gpyrmi Bxig SKoOro 3'egHaHui 3 BMXOOOM
nepLloro reHepaTopa iMNynbCiB, a BUXi4 MigKNIOYEHUN OO0 BXOAIB AiNbHUKA 4acToOTW, reHepaTopa
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Hanpyry, Wo 3MIHIETLCA CTyNiHYacTo, KoMyTaTtopa Ta Ao Aapyroro Bxogy AL, 3rigHO 3 KOpUCHOMO
MOZENMto, 4OOAaTKOBO BBEAEHO TPU MiYUNBbHUKK, TPy pericTpu, Tpyn enemenTn |, enemeHt ABO, TpeTin
Tpurep, KomnapaTop, TPETiN LnudpoBuin KomnapaTtop, dopmyBad iMMynbCiB Ta LMPoOBUA iHANKATOP,
npuyomMy BUXig AinbHUKa YacToTK 3'€QHAHUIN 3i BXOAOM TPETbOro Tpurepa, NnepLlinin Ta gpyrum Buxoam
SIKOro MigKIIYeHi, BignoBigHO, A0 NepLUNX BXOAIB TPETLOro Ta YeTBepPTOro enemMeHTiB |, BUXoan sKux
3'egHaHi 3 nepwuMy Bxogamu TPeTbOro Ta YeTBEpPTOro pericTpis, a Apyri BXoAW pasom 3 Apyrum
BXOAOM M'AATOro eniemeHTa | nigknoyeHi 4o BUXoA4y KoMMnapatopa, BXig AKoro 3'€e4HaHuin 3 BUXOAOM
KomyTaTtopa, nepwun BXxig nN'atoro enemeHta | nigkniooyYeHUWn [0 Buxody TPeTboro umdpoBOro
KOMMnapartopa, nepwa Ta gpyra BXigHi uudpoBi WKMHM AKOro 3'efHaHi, BiAMOBIAHO, 3 BUXIAHMMU
UMPOBMMY LLIMHAMK TPETBOrO Ta YEeTBEPTOro PEericTpiB, BXiAHI LMMPOBI UMHWU SKMX NIOKMOYEHi 0
BUXiAHOI LM(PPOBOI WIMHWM ApYyroro nidvnbHUKa, a Apyri BXOAW SIKMX pa3om 3 BXoAom ¢hopmyBava
iMNynNbCiB Ta BXOAOM N'ATOro perictpa 3'egHaHi 3 Buxogom enemeHta ABO, neplmi BXig sKoro
NigKIIOYEHNA 00 BMXOAY TPETbOro nivurnbHWKa, Nepluvn BXig AKOro 3'€eAHaHuMn 3 BUXOLOM ApYroro
niynnebHWKa, a ApyrvnM BXig pasoMm 3 ApyruMuM BXOA4amMu Opyroro nivyvnbHuka Tta enemeHta ABO
NigKNoYeHi O BUXOoA4y nNepLloro unudpoBoro komnapaTtopa, Buxig dpopmMmysava iMnynbsciB 3'€eqHaHUn 3
APYrMM BXOAOM YETBEpPTOro nivusibHUKa, Neplmnin BXig SKOro MigkryveHuin Ao Buxody N'aToro
enemeHTa |, a BuxigHa umcpoBa WwmnHa 3'egHaHa 3i BXigHOK LMGPOBOK LINHOK N'ATOro perictpa,
BUXigHa umcpoBa LUMHA SKOro NigkniYeHa OO BXigHOI LMGPOBOI WNMHU LMGPOBOro iHAMKaTopa,
nepLunin BXig Apyroro nivunbHUKa 3'eqHaHnn 3 BUXOAOM APYroro enemexTa |.

MpucTpin ans Tennogi3iMHOro AiarHOCTyBaHHsi OOMOTOK poTopa rigporeHepaTopa MOSICHIOETLCS
KPECneHHsIM, Ha KoMy 306paxkeHa Moro CTPyKTypHa cxema.

Ha cxemi: 1 - poTop rigporeHepaTopa; 2 - 06'ekTuB; 3 - n g3epkan; 4 - n NiH3; 5 - oONTUYHa NiHINKa;
6 - ninivika n I9-gatyukiB 6.1...6.n; 7 - 6GNOK 3a4aHHA NOMNOXEHHS; 8 - NnepLwunin LMGPOBUN KOMMNapaTop;
9 - nepwwuin enemeHT |; 10 - nepwmnin reHepaTop iMnynbcis; 11 - nepwwui Tpurep; 12 - gpyrun enemeHT
I; 13 - ginbHKK YactoTk; 14 - BydepHun perictp; 15 - gatunk nonoxeHHs; 16 - nepwwui perictp; 17 -
apyrun reHepartop imnyneciB; 18 - posnoainioBay TakTiB; 19 - gpyrmi perictp; 20 - umdposuii
cymaTop; 21 - 610K 3agaHHs WBWMAKOCTI; 22 - ApYrniA undpoBuin komnapartop; 23 - opyrun Tpurep; 24
- ApYyrui nivnnbHUK; 25 - komyTtaTop; 26 - AUIT; 27 - nepwunii niymnbHUK; 28 - 6nok nam'sTi; 29 -
reHepaTop Hanpyru, Wo 3MiHeTbCa cTyniHdacTo; 30, 31 - nepwunii Ta Apyrui KepoBaHi nigcunosadi;
32 - BigeoKOHTponbHM 6nok; 33 - iHTepdencHuin 6nok; 34 - TpeTin niuunbHKk; 35 - enemeHT ABO; 36
- TpeTin Tpurep; 37 - TpeTin enemeHT |; 38 - TpeTin perictp; 39 - yeTBepTu enemeHT |; 40 - yeTBEpPTUN
pericTp; 41 - TpeTin uMdpoBui komnapaTop; 42 - komnapatop; 43 - n'atun enemeHT |; 44 - bopmysay
iMNynbCiB; 45 - YyeTBepTUN NiYUNbHUK; 46 - N'aTui perictp; 47 - UMPOBUIA iHOMKATOP, NPUYOMY 3a
06'ekTBOM 2 n A3epkan 3 3akpinneHi Ha ONTUYHIW MiHINUI 5 TakMM YMHOM, O X NAOLUMHM YTBOPHOOTh
KyT 45° 3 ronoBHOIO OMTUYHO BICCIO i HA OAHIN ONTUYHIN BiCi 3 A3epKanaMu BCTAHOBMEHI N NiH3 4,
BMXig AinbHWKa Yactotu 13 nigknioyeHun o Bxoais 6ydepHoro perictpa 14, nepworo niyunbHuka 27
Ta 0O Meploro BXOAY BiAEOKOHTporbHOro 6noka 32, apyrMm Ta TpeTin BXxogu sKoro 3'egHaHi 3
Buxogamu nepworo 30 Ta gpyroro 31 kepoBaHUX nigcunioBadis, nepLli BXoau AKUX MNigKMYeHi o
BMXOAY reHepartopa Hanpyru, Wo 3MiHIETbCA CTyniHYacTo, 29, a Apyri BXxoau 3'€4HaHi, BianosigHo, 3
nepwvMm Ta Opyrum Buxodamu Grioka nam'dati 28, BxigHa uLudpoBa LWMHA SKOro MigKM4YeHa Oo
BUXiAHOI UMPOBOI LWMHM MEPLIOro nidnnbHUKa 27, YeTBepTUA BXid BiOeOKOHTporibHOro 6noka 32
pasom 3 nepimm Bxogom AL 26 3'egHaHi 3 BUXo4oM KomyTaTopa 25, BxigHa uudposa LnHa SKoro
nigknoyeHa Ao BuxigHoi uudposoi wuHM 6ydepHoro perictpa 14, BxigHa uudpoBa LWMHA AKOro
3'egHaHa 3 BMXxogamu MiHivikn n okpemux I4-gatyukis 6, BuxigHa uudpposa wnHa AL 26 nigkniodeHa
yepes iHTepdpericHmin 6nok 33 B kona EOM, BuxigHa uMdppoBa WMHa Groka 3agaHHSA NOMOXEHHS 7
3'egHaHa 3 NepLuoto BXiAHOK LMGPOBOIO LWMHOK NepLloro uudposoro komnapaTtopa 8, gpyra BxigHa
uucppoBa LWMHA SKOro pas3oM 3 BXiAHUMU LUMdpPoBMMM WiMHaMK neporo 16 Ta gpyroro 19 pericTpis
nigkrnoyeHi 0o BMXIQHOI UMAPOBOI LWWHM JdaTyvka MOnoXeHHs 15, Buxig neporo umdpoBOro
Komnapatopa 8 3'eAHaHun 3 NepLUMM BXOAOM MnepLloro enemeHTta | 9, apyrnin Bxig SKOro nigknoyeHnin
00 nepLuoro Buxody Apyroro Tpurepa 23, a Buxig 3'egHaHuii 3 nepLunMM BXo4oM nepLuoro tpurepa 11,
Opyruin BXig SAKOro nigknioYeHun [0 Apyroro BMXody Apyroro Tpurepa 23, neplmin BXig SKOro
3'eQHaHMIA 3 BUXOOOM Apyroro LmMcpoBoro komnapartopa 22, Aopyra BXxigHa UMdpoBa LIMHA SIKOro
nigkrodeHa 4o BUXiAHOI LmMdpoBoi WKHM Bnoka 3agaHHs WBMAKOCTI 21, a neplla BxigHa undposa
WnHa 3'egHaHa 3 BUXIOHOK LMGPOBOKO LWKNHOK uudpoBoro cymaTtopa 20, nepwa i gpyra BXigHi
LMdPOBI LLUMHM SKOTO MigKNH0YeHi, BigNoBIgHO, A0 BUXIOHUX LMGPOBUX LIKH nepioro 16 Ta gpyroro 19
pericTpis, BXogu SKkux 3'efqHaHi, BigNOBIgHO, 3 NepwuM Ta ApYrMM Buxodamu po3nogintoBada TakTiB
18, TpeTin BuXig SKOro nigKMYEeHWA OO0 ApYyroro Bxody Apyroro Tpurepa 23, BuXxig Jpyroro
reHeparopa imnynecis 17 3'egHaHun 3i BXxogom posnogintosada Taktis 18, Buxig nepworo Tpurepa 11
NigKNIOYeHNn 00 nepworo Bxody Apyroro enementa | 12, gpyruin BXig siKoro 3'egHaHuMin 3 BUXOL4OM
nepworo reHepatopa imnynscis 10, a Buxig nigknw4YeHMrn [0 BXo4iB AinbHuKa 4Yactotn 13,
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reHepartopa Hanpyru, Lo 3MiHIETLCA CTyniHYacTo, 29, komyTatopa 25 Ta go gpyroro Bxoay AL 26,
BUXiA4 AinbHUKa Yactotn 13 3'egHaHMI 3i BXOAOM TpeTboro Tpurepa 36, nepwmi ta gpyrum BUXoam
SIKOro NigKNIoYEHi, BigNOBigHO, 4O neplmnx BxoaiB TpeTboro 37 Ta yetBepToro 39 enemeHTiB |, Buxoam
AKUX 3'egHaHi 3 nepwumn Bxogamm TpeTtboro 38 ta yetBeptoro 40 pericTpis, a Apyri BXoan pasom 3
ApyrMm BXo4om n'atoro enemeHta | 43 nigkniodeHi 4o BUXoA4y koMmnapartopa 42, Bxig sikoro 3'egHaHum
3 BUXOOOM KOMyTaTopa 25, nepwuin BXig n'atoro enemeHTa | 43 nigknioyeHnn 4o Buxody TPeTbOro
umdposoro komnapaTtopa 41, nepwa Ta gpyra BXigHi UMGPOBI WNHK AKOro 3'egHaHi, BignoBigHo, 3
BUXigHUMUK LUMdpoBMMK LWIMHaAMK TpeTboro 38 Ta YetBepTtoro 40 pericTpis, BXigHI LUAPOBI LLMHU AKNX
NigKoYeHi 4O BUXIOHOT LMAPOBOI LWNHW APYroro nivunbHuKa 24, a Apyri BXoAmM KX pa3om 3 BXOAOM
dopmyBaya imnynbciB 44 Ta BXogoM n'atoro perictpa 46 3'egHadi 3 Buxogom enemeHta ABO 35,
nepLUnn BXia SIKOro NigKNIYeHM 40 BUXOAY TPETbOro nidnnbHuka 34, nepLunin Bxig SKoro 3'egHaHni 3
BMXOO0OM APYroro nivvnbHuKa 24, a Apyrun Bxig pasom 3 opyrumMu BXogamu ApYroro nidnnbHuka 24 ta
enemeHTa ABO 35 nigknioveHi 0o BMxoay nepLluoro umudpoBoro komnapartopa 8, Buxig popmyBaya
iMmnynecis 44 3'egHaHuii 3 OpyrMM BXOOOM YETBEPTOro nidvnbHuka 45, neplmn BXig $KOro
nigkniovYeHnn go suxody n'atoro enementa | 43, a BuxigHa umdpoBa WKHa 3'egHaHa 3i BXigHOWO
LMdpPOBOIO LUMHOK N'ATOro perictpa 46, BuxigHa UM@pPOBa LWKWHA AKOro MigknyeHa A0 BXIgHOI
UMdpoBOI WKHN UnpoBOro iHankatopa 47, nepwunin BXig APYroro nivunbHuKa 24 3'egHaHun 3
BUXOAOM Apyroro enemeHTa | 12, nosuuieto 1 no3Ha4yeHo poTop rigporeHeparopa.

3anponoHoBaHWI NPUCTPIN NPaLOE HACTYNMHUM YAHOM.

Mpn nogadi Hanpyrm xmeneHHs nepwur 10 Ta gpyrmn 17 reHepaTopu iMNYnbCiB NOYMHAOTh
dopmyBaTK BIANOBIAHI NOCMIAOBHOCTI iMNynbCiB. [1OTiK iHPpPayepBOHOrO BUMPOMIHIOBAHHS, SKWN
CTBOPIOETLCSA MOBEPXHEI poTopa rigporeHepatopa 1, WO 3HAXOAMTbLCA Ha Aesikid BigcTaHi Big
ONTUYHOI CUCTEMM MPUCTPOLD, NOTpannse Yepes 0b'ekTMB 2, yepes n A3epkan 3 Ta yepes n niH3 4 Ha
niHinky n [Y-gaTymkiB 6, posTawoBaHUX B3OOBX pagiyca portopa. OyeBMaHO, WO nNpuv OGepTaHHi
poTopa rigporeHepatopa 1 B KOXXeH MOMEHT 4acy B none 3opy niHinkn n [Y-gatyukis 6 notpannse
nvwe cparmeHT NoBepXHi B3OOBX pagiyca potopa. OTpumytoun oparMeHTU TEMMOBOro 306paxeHHs,
MOXHa nobyayBaTu TENIOBUA MOPTPET BCi€i NoOBepxHi poTopa rigporeHepaTopa 1 B Mpoueci 1Noro
poboTu.

Axkwo poTtop rigporeHepaTopa 1 3HaxoAUTbCA B HEPYXOMOMY CTaHi abo Ioro LWBMAKICTb
obepTaHHsl MeHLUa Bif HOMIHAINbHOI, TO Ha eKpaH BigeOKOHTpoNbHOro 6rnoka 32 TennoBe 300paXkeHHs
noBepxHi potopa He BMBoauTbCA. Lle obymoBneHo HacTtymHum. [Mig BNAvMBOM Apyroro reHepartopa
iMnynbCiB 17 No4YeproBo Ha Buxogax posnogintoBaya TakTiB 18 dopmytoTees curHanu. CurHanom 3
nepLioro Buxody po3nogintoBaya Taktis 18 B nepumin perictp 16 3anucyeTbcsa KOA 3 BUXOAY AaTymka
nonoxeHHs 15. B gpyrum perictp 19 curHanom 3 gpyroro Buxogdy po3nogintoBaya TakTiB 18
3aNUCYETBCS IHLWMIA KOO 3 BMXOAY AaTyuka NonoxeHHs 15. Pi3HMUs 3a3HayeHuX KOAiB 3a OOUHWULIKO
yacy, Wo 3abesnedyeTbCca APYrMM reHepaTopoM iMnynbciB 17, aBnse cobok WBMAKICTL 06epTaHHs
poTopa rigporeHepartopa 1, Wo i Bu3HavaeTbes B uudpoBoMy cymaTopi 20 Ta nogaeTbCcsa Ha nepLuni
BXid Opyroro uuMdpoBOro kKomnapaTtopa 22, B sKOMY 3[iACHIOETbCS MOPIBHAHHA Yy BUMMA4i Kodis
NMOTOYHOI LIBMAKOCTI 0bepTaHHs poTopa rigporeHepatopa 1 3 HOMiHaNbHOW, sika 3anucaHa B Onoui
3afaHHea weuakocTi 21. Y BMNagKy, KONW WBUAKICTb MeHLWa Bif HOMiHamNbHOI, Ha BUXOAi ApYroro
LumdpoBoro koMmnapaTopa 22 3'aBrseTbCA CUrHaN noriYHoro Hyns, SKUin nig gieto curHany 3 TpeTboro
BMXoAy posnogintoBaya TakTiB 18 3anucyeTtbca B Apyrun Tpurep 23. NMpu uboMy Tennosui nopTpeT
poTopa He QIKCYETbCA.

Akwo X wBMAKiCTb 0bepTaHHA poTopa rigporeHepatopa 1 CTae piBHOK HOMiHaNbHIA, TO Ha
ApyroMy Buxogi gpyroro tpurepa 23 3'9BMAS€TbCSA CUrHan foriYHOro Hyns, Ha NOro nNepLliomy BUXOA
3'ABNSETLCS CUrHamn NorivYHoi oguHWLI, KM nogaeTbCs Ha BXig nepworo enemenTa | 9. B momeHT
obepTaHHs poTopa, KOMM BiH 3HAXOOWUTLCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOAN 3 BMXOAY
AaTyuka nonoxeHHst 15 Ta 3 Buxogy 6noka 3agaHHsA MOMOXEHHS 7 criBnagatTb, HA BUXOA NepLLOro
umMdpoBoro komnapatopa 8 3'aBnsaeTbCa CUrHan foridyHoOi 0guHULI, SKMM vYepes3 neplumni enemeHt | 9
BCTAHOBMIOETbCHA B OAMHWYHWIA CTaH nepwimn Tpurep 11. BHacnigok uboro iMnynbcu 3 Buxony
nepwioro reHepartopa imnynbcie 10 Yyepes gpyruii enemeHT | 12 noynHatoTe Hagxoautn B 6Gnoku, 3a
AOMOMOrol sikux hOpMYeETLCA TENIOBUI NOPTPET HA eKpaHi Bi4eoKOHTPONbHOro 6noka 32.

B 3anexHoCTi Big KyTOBOI LIBUAKOCTI 06epTaHHs w poTopa rigporeHepatopa 1 BubGpaHa 4actoTa
dopmyBaHHs iMnynbceiB f1 neporo reHepaTopa imnynecie 10, Lo nos'a3aHo chiBBigHOWEHHAM f1/n =
o/(27-m), oe m=360°/B, B - MiHiIManbHUIA CEKTOP NOBEPXHi pOoTOpa, Lo NoTpansisie B none 30py NiHinku
n I4-gaTyukiB 6, n - KoedilieHT AineHHs AinbHUKa Yyactotn 13, Wo Bignosigae KinbkocTi okpemux Y-
paryukiB 6.1, 6.2,...,6.n. OTxe, 3 YactoTot f1/n, Npu HOMIHAMNbLHIN WBUAKOCTI 06epTaHHA poTopa, Ha
BMXOAi AinbHUKa YacTtotn 13 3'aBNs0TECH iIMNYNbCU, SKUMKN iKCyloTbCa y BydepHomy pericTpi 14 Ha
yac AT = n/f1 enekTpu4Hi curHanu B aHanoroBomMy BUrNAAi 3 BMXoAiB n okpemux |Y-gatyukis 6.1,
6.2,...,6.n. AMNAiTYygn umMx curHanis NponopuiiHi TemnepaTypi eneMeHTapHWX [LiNsHOK MOBEpXHi
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ob'ekTa (KinbkicTb Takux AinsHok N=n-m). KomyTtatopom 25 34iiCHIOETBCS 34nTyBaHHS iHopMalii 3
OydepHoro perictpa 14 3 HacTynHWM ii NepeTBOPEHHAM i3 MapanenbHOro BMAYy NpeAcTaBfeHHs B
nocnigosHun. CopmMoBaHUin TakMM YMHOM CWUrHan 3 BMXOAY KomyTatopa 25 notpannse Ha BXia
BiJ€OKOHTpOnbHOro 6noka 32 i Ha Bxig AL 26, B skomy BiH NepeTBOPHOETLCA B LUdpoBy hopmy Ta
yepes iHTepdencHun 6ok 33 nepenaetbcs B EOM.

eHepaTop Hanpyru, WO 3MIHIOETLCA CTyniH4yacto, 29, nepwwun 30 Ta gpyrmi 31 KepoBaHi
nigcuntoBavi i 6nok nam'ati 28 npuaHaveHi ona opMyBaHHS CUrHaniB PO3ropTKM BifEOKOHTPOSbHOMO
Oonoka 32. CwurHan vactoTtoto f1, WO nocTynae Ha BXig reHepatopa Hanpyru, WO 3MIHIETLCS
CcTyniH4acTo, 29, Ha BUXoAi NMpuAMae CTyniH4YacTy copmy (MICTUTb N CKMAZoBMX) i NoAAETbCA Ha
Bxoan nepworo 30 i gpyroro 31 kepoBaHuX NigcunoBaviB, KOemiLieHT NiCUNEHHS SKUX 3a4acTbCs
BUXiAHMMUK curHanamm 6noka nam'sti 28. MNpu ubomy koediuieHTn nigcnnerHHs nepioro 30 Ta gpyroro
31 KepoBaHUX NiACUNIOBAYIB 3a0al0TbCA TakK, WO Ha iX BUXogax pOPMYKOTbLCA CUrHanu, NPonopLinHi
Ri-singj Ta Rj-cosgj, BignosiaHo, ae Ri - pagiyc, ¢] - KyT KoOpANHATK enemMeHTapHOI QiNsHKN NOBEPXHi
poTopa B MOMSIPHI CUCTEMI KOOpAMHAT, Lo OB6YMOBIIEHO CUrHanamu 3 gatyuka nonoxeHHsa 15. Mpu
LibOMY |=O,n, j:O,m_

Ha Bxig ©Onoka nawm'ati 28 cwurHanuM HagXoAsiTb 3 MNEepLoro nidvnbHuka 27, kKoedilieHT
nepepaxyHKy SKoro JOpiBHIOE M. B pe3ynbTaTi Ha ekpaHi BiAEOKOHTPONBHOro 6rioka 32 Npu HasABHOCTI
OAHOro iHopMaLUiNHOro curHany, ABOX CUrHamniB po3ropTkM Ta CUrHany 3 BUXOAY AiflbHMKa 4YacToTu
13 dpopmyeTbCs 3006paXkeHHs, WO BiANOBIAA€E TENTOBOMY NOPTPETY poTopa rigporeHepartopa 1.

OdeBngHO, WO 3riAHO 3anpOMoOHOBAHOrO anropuTtMy CKaHyBaHHsi poTopa rigporeHepatopa 1
30INCHI0ETLCA cnoYaTKy B3A0BX Aeskoro pagiyca Rj. Konu 3akiH4eHo ckaHyBaHHS N TOYOK, LLO nexartb
Ha pagiyci R, 34IMCHIOETLCS CKaHyBaHHA N TOYOK, WO nexatb Ha pagiyci Rj+1. Tak 3HaxoauTbcs
KpyroBa po3ropTka BCbOro TEMMOBOro 300paxeHHs poTopa rigporeHepatopa 1 B npoueci 1oro
poboTtu.

lopeHTndikauis BuTka oOOMOTKM 3 nMigBULLEHOK TemnepaTypol poTopa rigporeHepaTtopa 1
3[iNCHI0ETBCA Tak. Haragaemo, Lo Ha BUXOAi AinbHUKA 4acToTu 13 curHan 3'aBnAeTbCs KOXEH pas,
KONMM 3aKiHY4YETbCH CKaHyBaHHA B3[O0BX MNiHINKM iHdpavepBoHNX Jatyukis 6.1...6.n. Mo KoxHOMy
iMNynbCcy 3 BMXOAY AinbHWKa 4actotu 13 TpeTin Tpurep 36 KOXeH pa3 nepemMukaeTbCs 3 OJHOro
MOMNOXEHHS B iHLUE.

B nepioa, konun potop 06epTaeTbcst 3 HOMIHANBLHOK LWBUAKICTIO, HA BMXOAi Apyroro enemeHTa | 12
BCTaAHOBIOETLCSA MOCMIAOBHICTb iMMYNbCIB, AKka OPMYETLCS NepLUMM reHepaTopoM imnynbeciB 10, i ui
iMAOyNbCU HaOXOAATb Ha neplinn BXig Apyroro nidyuvnbHUKa 24, BHACNiOOK 4YOro Ha WOro BUXodi
HapoLLYyeTbCA LMGPOBUIA KOA BiA HYNbOBOro 3HAYEHHA OO MaKCUManbHOro, LLO BiAMOBIiAa€E KiNbKOCTI
iHbpayepBoOHUX AaT4ymkiB 6.1...6.n.

MocnigoBHO 3a HMM BBIMKHEHWI TPeTin niuynMnbHUK 34, koeduilieHT AineHHA SKoro Bignosigae
pO3Mipy OfHOro nontca obMOTKM poTopa rigporeHepaTtopa 1 B nepepaxyHKy Ha KiflbKiCTb CEeKTopiB
NOro ckaHyBaHHS.

AKLWO Ha BMXOAi OQHOrO 3 iHppayepBOHMX AaTyukiB 6.1...6.n. 3'9BNAETbLCA NiABULLEHE 3HAYEHHS
Hanmpyrn, WO BIANOBIAaE nNiABULLEHIN TemnepaTypi parmeHTy noBepxHi oOMoTkM poTopa
rigporeHepartopa 1, To Ha Buxogi komnapartopa 42 opmyeTbCs iMNynbC, AKMN NOAAETLCS HA TPETIn
37 Ta yetBepTui 39 enemeHTH |. B 3aneXHOCTI Big NOMOXEHHA TPeTboro Tpurepa 36 NoridHnin curHan
3'aBnsieTbcst abo Ha neplwomy, abo Ha gpyromy horo Buxogax. BHacnigok uporo umdpoBuin ko, Lo
BignoBigae HoMepy iHpayepBOHOro AaTyMKa B NiHiNLi 6 iHpavyepBOHMX AaTuuKiB 6.1...6.n, 3 BUXoay
Apyroro niynneHuKa 24 HagxoauTb Ha Bxoau TpeTboro 38 Ta YeTtBepToro 40 pericTpis. | konu nig Aieto
TpeTboro Tpurepa 36 Ta komnapartopa 42 BiakpuBaeTbcsl TpeTin 37 abo YeTBepTuin 39 enemenTn I, To
uuncpoBuMin Koa 3 BUXOAY APYroro nidnnbHuMKa 24 3aHocuTbes B TpeTin 38 abo yeTtBepTuin 40 pericTpu.
3as3HauMmo, WO Mpu BBIMKHEHHI NMPUCTpoto, Konm B TpeTbomy 38 Ta yerBeptomy 40 perictpax
3anncaHnin HynNbOBUN LMAPOBUIA KO, MPpU 3anucy LUMgpoBoro kogy 3 BUXOAY ApPYroro nivyunbHuka 24
B TpeTin 38 abo B yetBepTU 40 pericTpy Ha BUXOAi TPETLOro ungpoBoro komnapartopa 41 NpPUCyTHIN
CcuUrHan noriyHoro Hyns.

Mpn ckaHyBaHHI HACTYMHOrO CEKTopa MOBEPXHi MOMca poTopa rigporeHepartopa 1, To6ToO konu
TUM Xe iHpadyepBOHUM [aTYMKOM, WO i B nonepedHbOMY CKaHyBaHHi, (bikcyeTbca nigsuLleHa
TemnepaTypa, To B TpeTin 38 abo 4detBepTuin 40 perictpu (B TOW, B SKOMY 3anMCaHWI HYNbOBUWA
UMdpoBMIA KOA) 3aHOCUTLCA UMpoBUA Ko 3 BUXOAY APYroro nidunbHuka 24, dkMn cniBnajae 3
KOOOM, 3anucaHum npu nonepeaHbOMYy CKaHyBaHHi, i Ha BUXOAi TPeTboro LMdPOBOro koMmnapaTtopa
41 3'aBNSETbCH CUrHarn, Wo HaaxoauTb Ha nepwnin Bxig n'atoro enemeHta | 43. MNpn ubomy Ha noro
Opyromy BXofi MPUCYTHIM curHan 3 BMXOAQY KoMnapatopa 42, BHACMigOK 4Oro Ha nepluin BXxig
YeTBepTOoro niynrnbHWKa 45 HaaxoAuTb IMMYNbC, SKUM HapPOLLYETLCA B HbOMY LMGPOBUA KO, LIO
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CBiAYMTb NPO HasiBHICTb MiABMLLEHOI TemnepaTypu B CYCidHIX CeKkTopax B OOHOMY BUTKY Montoca
oOMOTKM poTopa rigporeHepaTopa 1.

Take ckaHyBaHHsi Ta BignoBigHa 06poOka iHGopMaLii 3AINCHINETLCA Had KOXHMM MOJTKOCOM
oO6MOTKM poTopa rigporeHepaTopa 1 npoTAroM MoOBHOro 06epTy poTopa rigporeHepatopa 1,
BHaACMigOK YOro o4HaKoBMI LMAPOBUIA KOA NEPIOANYHO 3 BUXOQY APYroro NivnnbHMKa 24 3aHOCUTBLCS
no4yeproBo To B TpeTi 38, To B 4YeTBepTuii 40 perictpm (3a ymMOBM, LLO iCHye obnacTb NiaBULLEHOI
TemnepaTypu OOHOrO BWTKa nomwca obmoTku potopa). [licna 3aBeplueHHs CKaHyBaHHSA OOHOro
nontcy o6MOTKM Ha BUXOAI TPETLOro NivnnbHMKa 34 3'ABNSETLCS iIMNYNbC, kMM Yepe3 enemeHT ABO
35 obHyngaoTbea TpeTin 38 Ta yetBepTun 40 perictpu. Lium xe curHanom uudpoBun ko 3 BUXO4Y
YeTBEPTOro niumMnbHUKa 45 nepeHocuTbCa B N'ATUA pericTp 46 i nicna 3aBeplUeHHs iMNynbCcy Ha
BUXoAi (hopmyBaya iMnynsciB 44 3'aBNAETbCA CUrHAI, AKUM OBHYNSETLCA YeTBEPTUIN NIYUNBbHUK 45.

[Micna uboro po3nNoYMHAETLCSA CKaHYBaHHSA APYroro Nomcy o6MOTKU poTopa rigporeHepatopa 1.

Micna 3aBeplueHHA CKaHyBaHHA BCiX MOMOCIB 0OMOTKM poTopa rigporeHepatopa 1 Ha Buxogi
nepLuoro unMdpoBoro Komnaparopa 8 3'9BnAeTbCs iMNynbe, SKMM OBHYNSETBCS Apyrnn 24 Ta TpeTin
34 niynmnbHukKM | yepe3 enemeHT ABO 35 obHynstoTbca TpeTin 38 | weTBepTUn 40 perictpu. Lium xe
curHanom umdpoBuN KOA 3 BMXOQY YETBEPTOro fivnrnbHuKa 45 nepeHocuTbes B N'ATUIA pericTp 46 i
nicna 3aBeplUEHHs iIMNYNbCy Ha BMXoAi copmyBaya iMnynbeciB 44 3'9BASETLCA CUrHanm, SKUM
OOHYNSETLCS YETBEPTUN NIYUNBHUK 45.

LUndposuin kog 3 Buxogy n'atoro perictpa 46 3aHOCUMTbLCS B LMPPOBUIA iHANKaTOp 47, Ha AKOMY
noyeproBo BigobOpaxaeTbca OOBXMHA obnacTti nigBuLEHOI TemnepaTypyu B3[OBX OOHOMO BUTKA
KOXXHOrO nontocy obmoTkM poTopa rigporeHepatopa, WO i € curHanom Aans obcnyroByr4oro
nepcoHany LWoA0 MOXIMBOCTI NoganbLUOi ekcnnyaTadii rigporeHepartopa.

Y pasi, konv nigsuLleHy TemnepaTtypy Mae Tinbku pparMeHT i3onsuii BUTKa nonioca obMOTKM B
uncppoBoMy iHamMkaTopi 47 pikcyeTbCa 4MCMO, WO 3acsBigv4ye€ BUHWKHEHHS NokanbHOi obnacTi
nigBULLIEHOT TeMnepaTypu.

LiMkn ckaHyBaHHS MOBEPXHi poTopa rigporeHepaTopa 1 NOBTOPHETHLCS.

®OPMYIA KOPVUCHOI MOZESI

MpucTpin ana TennoeisiHoro piarHocTyBaHHS OOGMOTOK poTopa rigporeHepartopa, WO MiCTUTb
00'eKTMB, N O3epkar, 3akpinfeHnx Ha ONTUYHIN MiHINLi TAaKMM YMHOM, WO iX MIIOLWWHN YTBOPHOOTb KYT
45° 3 roNnoBHOK ONTUYHOK BICCIO, N MiH3, O BCTAHOBMEHI Ha OOHIA ONTUYHIN OCi 3 A3epkanamu,
niHika n iHdpadYepBOHUX OaTYMKIB, AiNbHUK 4YacToTwu, OydbepHuin perictp, KOMyTaTtop, aHanoro-
uucppoBmin nepeTBoptoBaY, iHTepdencHun 6nok, OBa reHepaTopu iMNynbCiB, ABa KepoBaHi
nigcunioBadi, BiJEOKOHTPONbHWUIA ONOK, MEPLUMA NIYMMbHWUK, FEHepaTop Hamnpyry, Wo 3MIHIOETLCA
CTyniH4acTo, 610K Nam'aTi, AaTYMK NONOXEHHs!, 610K 3a4aHHA NOMNOXEHHS, 6MOK 3aAaHHs LWBUAKOCTI,
posnoAintoBay TakTis, ABa perictpu, Asa LM@PPOBMX KoMnapaTopu, ULMdpoBMIn cymaTtop, Asa Tpurepm
Ta OBa enemeHTu |, npMyoMy Buxia AiNbHUKA YacToTW NiAKMHOYeHUA Ao Bxodie OydepHoro pericTpa,
nepLIoro NiYnnbHUKA Ta 4O NepPLUOro BXOAY BiAEOKOHTPONbHOro 6roka, Apyruii Ta TPETiA BXOOAU AKOTO
3'eQHaHi 3 BUXOJ4amu NepLUoro Ta ApYroro kKepoBaHUX NigcKoBaYiB, NepLuUi BXoau AKMX MigKNoYeHi 40
BMXOAY reHepaTopa Hanpyru, WO 3MIHIOETbCA CTyNiHYacTo, a Apyri Bxoawm 3'e€dHaHi, BignosigHo, 3
nepwvM Ta Apyrum Bruxodamu 6roka nam'aTi, BXigHa uudpoBa WrHa AKOro MigkrodeHa 4o BUXIQHOI
LUMpOBOI LWUMHM NEPLUOro MiYMrbHMKA, YeTBEPTUMIN BXiA BiAEOKOHTPOMbHOro 6rioka pasom 3 neplimvm
BXOOOM aHanoro-umdpoBoro nepeTtsoptoBaya 3'€dHaHi 3 BUXOOOM KoMyTaTtopa, BXigHa umdposa
LWMHa AKOro MigkmyeHa A0 BMXigHOT undpoBsoi WwnHM BydepHoro perictpa, BXigHa LMdpoBa WuHa
AKOro 3'eAHaHa 3 BMXO4aMM MiHIMKM N OKpemux iHpadepBOHUX OAT4MKIB, BUXigHa uLudpoBa LMHa
aHanoro-uMdpoBOro nepeTsoptoBada vepes iHTepdernicHmin 6nok 3'egHaHa 3 konamm EOM, BuxigHa
umdpoBa LWKMHa Ofoka 3afdaHHA MOJIOXKEHHA 3'€AHaHa 3 MepLlol BXiAHOK LMGPOBOK LUMHOK
nepLuoro LUMpoOBOro kKomnapatopa, gpyra BXigHa UuudpoBa LIKMHA $KOro pasoM 3 BXiAHUMU
LUMdPOBMMU LLIMHAMU NEPLLIOro Ta APYroro pericTpiB nNigknioYeHi 4o BUXIAHOT LM POBOI LUMHKU JaTvmKa
NONOXEHHS, BUXi4 NepLioro umdgpoBoro komnaparopa 3'€gHaHMiA 3 MepLUMM BXOOOM MEpLIOro
enemeHTa |, Apyrui BXig AKOro NigknoyYeHnin 40 NepLloro BUXOAY APYroro Tpurepa, a Buxia 3'egHaHnin
3 nepwuM BXOOOM MepLloro Tpurepa, APYrun BXi4 SIKOro MigKNIOYEHUN A0 ApPYroro BUXody OpYroro
Tpurepa, nepLumnn BXig, IKOro 3'€4HaHuMin 3 BUXOAOM ApYroro LmMcpoBOoro komnapatopa, Apyra BxigHa
uMdpoBa LUMHA SIKOTO MiAKMYeHa OO BUXIOHOT LMpOBOI WnHM Grioka 3afaHHsA LWBMAKOCTI, a neplia
BXigHa uudpoBa LWMHa 3'egHaHa 3 BUXIOHOK LMGPOBOK LUMHOK UMEPOBOro cymartopa, nepwia i
apyra BXigHi UMPOBI LWMHM SKOro NigKMAYeHi, BignosigHo, A0 BUXIAHUX UMAPOBUX LUWH NepLLOro Ta
OpYyroro pericTpis, BXoAu SKMX 3'€4HaHi, BiAnoBigHO, 3 NepwumM Ta pyrMM BUXOo4amu posnogintosada
TakTiB, TPeTin BuMXig HAKOro nigknioYeHun [0 Apyroro BXody QJApyroro Tpurepa, Buxig Apyroro
reHepartopa iMnynbciB 3'€gHaHUM 3i BXOOOM pOS3MOAiNioBaya TakTiB, BWXi4 nepLloro Tpurepa
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NiOKNIOYeHMn [0 MepLloro Bxody ApYroro ernemeHTa |, Apyruid BXig sIKOro 3'eqHaHuWin 3 BUXOOOM
nepLUoro reHepaTtopa iMNynbCiB, a BuUXig MigKNOYeHUMN OO0 BXOAIB AiNbHMKA 4acToOTW, reHepaTopa
Hanmpyry, WO 3MiHIETbCA CTyMNiHYacTo, KoMyTatopa Ta 4O [Apyroro Bxody aHanoro-uudgpoBoro
nepeTBoploBaYa, KM BiAPIBHAETLCA TUM, LIO A0AATKOBO BBEAEHO TPU NiYMIBbHUKK, TPU PEricTpu,
Tpn enemeHTn |, enemeHT ABO, TpeTin Tpurep, komnapaTop, TpeTin undpoBUn KoMmMNapaTop,
dopmyBad iMnynbCiB Ta LMAPOBUIA IHANKATOP, MPUYOMY BUXiA, AiflbHMKA YacTOTK 3'€qHaHWI 3i BXOAOM
TPeTboro Tpurepa, nepwnin Ta Apyrui BUXOAW SIKOrO MiAKMOYeHi, BignoBigHO, A0 MepLuMX BXOAiIB
TPeTboro Ta 4YeTBEpPTOro enemMeHTiB |, BUxogu SKMX 3'€dHaHi 3 nepwmmy BXodaMu TPeTboro Ta
YeTBEPTOro pericTpis, a Apyri BXoAu pas3oMm 3 ApYrMM BXOAOM N'ATOro enemeHta | nigknioyeHi fo
BMXOAY KOMnapartopa, BXig skoro 3'€eAHaHui 3 BUXO4OM KOMyTaTopa, NnepLumnn Bxig n'aroro enemeHTa |
NigKIOYEeHNA 40 BUXOAY TPeTboro LmndpoBOro komnaparopa, nepiua Ta gpyra BXigHi LnMpoBi WnHM
AKOro 3'egHaHi, BiAMOBIAHO, 3 BMXIOHUMU UMAPPOBUMU LWIMHAMWU TPETbLOrO Ta YETBEpPTOro pericTpis,
BXiAHI UMPOBI LLIMHU SKUX NIOKMOYEHI OO0 BUXiAHOI LMPPOBOI LWWNMHW OPYroro nivyunbHWKa, a Apyri
BXOOU AKMX pa3oM 3 BXOoAOM dhopmyBaya iMnynbCiB Ta BXOAOM N'ATOro perictpa 3'eAHaHi 3 BUXO4OM
enemeHTa ABO, nepwwuin BXig AKOro MIAKMOYMEHUA OO BUXOOY TPETbOro NiduMnbHMKA, Neplinin BXia
AKOro 3'e4HaHUN 3 BUXOAOM ApYroro nidnnbHUKa, a Apyrvi BXig pasoM 3 OPYrMMM BXO4amu OpYyroro
niynnbHuka Ta enemeHta ABO nigknioveHi 4o Buxoay nepuloro umdpoBOro KomnapaTtopa, BuXig
dopmyBada iMnynbCiB 3'€AHaHUA 3 OPYrMM BXOOOM YETBEPTOro MiYunbHWKA, NEpLUMiA BXig SIKOro
NigKNIoYeHNn 0o BUXOAY N'ATOro enemeHTa |, a BuxigHa uudpoBa wWWHa 3'egHaHa 3i BXigHOH
LMdpPOBOIO LLMHOK N'ATOro perictpa, BMxigHa undposa WnHa 9KOoro nigkroydeHa 4o BXigHoi umdpoBol
WMHX UnPOBOro iHAUKaTopa, Neplni BXig OPYroro nivunbHMKa 3'€dHaHUn 3 BMXOAOM APYroro
enemeHTa .
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