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KopucHa mopgenb HanexuTb A0 OGe3KOHTakTHOI TepMOMETpii i Moxe O6yTu BuKOpUCTaHa Ang
BUMIpIOBaHHA Temnepatypu 00'ekTiB, WO 0bepTatoTbCH, 30KpemMa POTOPIB MOTYXHUX E€MNEeKTPUYHMX
MaLluH (rigporeHeparopis).

Bigomnii npucTtpin gnst 6e3koHTaKTHOrO BUMIpIOBaHHA Temnepatypu [[laTeHT YkpaiHu Ne 20999,
M. kn. GO1K 13/00, 6ton. Ne 2, 2007], wo MmicTuTb 00'eKTMB, giadparmy, oTBip sIKOi siBNsie coboto
CEKTOp 3 BEPLUMHO Ha ONTUYHIN OCi, A3epKano, BUKOHaHE y BUMNALI KOHyca, NPSIMOSIiHINHI yTBOPHOHOYI
OOKOBOI KOHYCHOI MOBEPXHi SIKOTO YTBOPHOOTL KyT MPU BEPLUMHI, MEHWMA Hixk 90°, a npsAMOniHinHi
YTBOPIOIOUi  LLeHTparibHOI KOHYCHOI MOBEPXHi YTBOPKWTL KyT npu BeplmHi 90°, iHpayvepBOHUN
npunmad, LWo saBnse cobow Habip iHppayepBoHux (IY) ceHcopiB, po3TalloBaHWMX Ha rOSOBHIN
ONTUYHIA OCi OOMH 3a OOHUM, NPUAMArbHI NNOLWAAKM SKUX NEePNEeHAMKYNSIPHI FOMOBHIA ONTUYHINA OCi,
Bnxoau n 14 ceHcopiB 3'egHaHi 3 BXigHMMUK LWMHamMK BydbepHoro perictpa Ta nepeTBoptoBaya 4YactoTa-
Hanpyra, BMXigHa LWMHA peBEPCUBHOrO MiYMIbHMKA NiAKAOYEHa 40 BXiAHOT LWWHM LMPO-aHanorosBoro
nepetsoptoBaya (LAIT), Buxig sikoro 3'egHaHum 3 BXOAOM ApYroro nepeTBopioBaya Hanpyra-4acrora,
BUXiZ SIKOrO MiQKNIOYEHMI A0 KPOKOBOMO ABUryHa, Ban SKOro 3B's3aHWUiA 3 Aiadparmoto, BUXig axepena
OMNOPHOI Hamnpyr1 MigknioYeHnin O BXOAY NepLUoro nepetBopltoBayva Hanpyra-4acroTta, BuXig sIKoro
3'egHaHWA 3 OpyrMu BXxodamu BigeoKoHTponbHoro 6noka (BKB) Ta gpyroro aHamnoro-uvdgpoBoro
nepetsoptoBada (ALI), 3 nepwwm BxOgoM KomyTaTtopa Ta 3 Bxogamu iHTepdernicHoro 6noka,
reHepaTopa Hanpyru, Lo 3MIHETbCA CTYNIHYaCTO, Ta AiNlbHMKA 4acToTWu, BUXiO AKOro MigkmoveHuin
00 neplunx BxodiB nepuworo enemeHTta | Tta OydepHoro perictpa, Buxig nepworo enemeHTta |
3'eQHaHWi 3 NepwmnmM BXOAOM RiYnNbHUKA, APYrMi BXig SIKOrO MigKM4YeHnin 4o Bmuxony enemeHta Hli,
nepLwuvn BXxig Apyroro enemMeHta | 3'egHaHni 3 BUxogoMm enemeHTta HI, Buxig sikoro nigknioyeHvun oo
n'atoro Bxogy BKB Ta go apyrmux Bxoais komyTtatopa Ta GydepHOro perictpa, BUXigHa LUMHA SKOro
3'egHaHa 3 BXiOHOMO LWMHOK KOMyTaTopa, BWXig SKoro nigknodenun o nepwwmx Bxogis BKB Ta
apyroro AL, BuxigHa wuHa Akoro 3'egHaHa 3 BXiQHO WWMHOMO iHTepdencHoro 6rnoka, BuxigHa wuHa
akoro nigkntodeHa o kin EOM, BuxigHa wwuHa niymnbHWKa 3'€gHaHa 3 NEpLUOHD BXiQHOK LUMHOK
nocTinHoro 3anam'atosytoyoro 6noka (M3B), nepwwuii i gpyrMid BUXOAW SIKOro MNigKItoYeHi BigNOBIgHO
00 ApYrmMx BXOAIB MNEPLUOro i ApYyroro Kepyymx nigcunosadis, nepLli BXogm gkux 3'egHaHi 3 BUXO4OM
reHepaTtopa Hanpyru, Wo 3MIHIOETbLCA CTYMIHYacTo, a BMXOAMW MNiAKMYeHi BignoBigHO 40 TPETLOro i
yetBepToro Bxoais BKB, Buxig gpyroro enemeHTta | 3'egHaHuMn 3 TpeTiM BXOOOM PEBEPCUBHOMO
niymnbHWKa, BMXigHa wwuHa OydepHoro perictpa nigknoYeHa A0 BXigHOT WyHM 6noka o6pobku
curHany, BuXig siIKOro 3'eQHaHUn 3 BXoAOM Orioka o04MCNeHHs, BUXiO SAKOro MiOKMHOYEHUA OO BXoAy
nepworo AL, BuxigHa wwuHa skoro 3'egHaHa 3 apyroto BxigHow wuHoto 136, Buxig neplioro
nepeTBopiloBaYa Hanpyra-4actota nigknwdeHun p[o Bxogy 6Gmoka o6bpobku curHany, Buxig
nepeTeBoptoBaya 4acTtoTa-Hanpyra 3'€gHaHui 3 nepLuMM BXOOOM KOMMapaTopa, APYrun BXif SKOro
nigKnioyYeHMn 0o BUXOQy [pKepena OMnopHOi Hanpyru, a Buxig 3'€QHaHuin 3 nepwvMy BXogamwu
peBEPCUBHOrO nivynnbHUKa, enemeHta ABO-HI Ta 3 BXoooM iHBepTopa, BUXi4 SIKOTO NiAKMIOYEHUA J0
OpYyrMx BXOAIB peBepCcMBHOro niynnbHuka Ta enemeHta ABO-HI, Buxig sikoro 3'egHaHui 3 gpyrum
BXOAOM nepLuoro enemeHTa | Ta 3 Bxogom enemeHTta HI, Buxig ginbHWKa 4acTtoTy MNigKAOYEeHUMA OO0
Apyroro BxoAy Apyroro enemexTa l.

[ONOBHUM HEOONIKOM AaHOro MpPUCTPOK € Te, WO BiH He [O03BOSSIE BUMIpOBATU TEMfoBUN
NopTPEeT poTopa rigporeHepaTopa B NPOLECi Moro poboTn, OCKiNbKK rigporeHepatop € cneumdivyHow
€IeKTPUYHOK MALUMHOK 3aKPUTOrO BUKOHAHHS, LLO YCKIAaAHIOE 4OCTYN A0 MOro 06epTOBUX YaCTUH.

Ak Hanbnwk4mMi aHanor BubpaHuM NpUCTpii ONA GE3KOHTAKTHOrO BUMIPIOBaHHA TemnepaTtypu
poTopa rigporeHepartopa [[laTeHT YkpaiHu Ne 68779, M. kn. GO1K 13/08, 6ion. Ne 7, 2012], wo
MiCTUTb 06'eKTMB, iHDpayYepBOHMI MpuMad, WO MICTUTb h okpemux Y ceHcopiB, nepeTBoptoBay
Hanpyra-4actoTa, Buxoam n okpemux |4 ceHcopiB 3'egHaHi 3 BXigHOW LWKMHOKW BydepHoro perictpa,
BMXiAHA LUMHA SIKOro MigKnioveHa A0 BXiAHOI LUMHU KOMyTaTopa, BUXi4 SIKOro 3'e€QHaHui 3 nepLuvmm
Bxogamu BKB ta AUI (B noganbwomy - nepworo ALI), BuxigHa wvHa gkoro nigkntodeHa go BXigHoi
WMHK iHTepdpelicHoro 6noka, BuXigHa WMHaA skoro 3'egHaHa 3 konamm EOM, Buxig neplioro
KomMnapaTtopa MigKroYeHnin o neplinx BXOoAiB peBEPCMBHOMO nidnnbHuka, enementa ABO-HI ta go
BXoAy iHBepTOopa, BMXig SKOro 3'eAHaHui 3 ApyruMn BXogamMu peBepCUBHOIO NiYunbHUKa Ta enemMeHTa
ABO-HI, Buxig akoro nigknoyeHnn oo apyroro Bxoay neplioro enemexta | Ta oo sxogy enemexta Hl,
BMXiO AKoro 3'edHaHui 3 gpyrumu Bxogamu OydbepHoro perictpa, komytatopa, BKB, gpyroro
enemMeHTa | Ta niynnbHUKa (B NoganbLIOMY - NepLloro niYnnbHUKa), BUXigHa WKHA sIKoro 3'edHaHa 3
BXigHOW wWuHot 3B, nepwwuii i gpyrvii BUXOOU SIKOTO MiAKMOYEHi BigNOBIOHO OO APYrnX BXOAiB
nepLloro i Apyroro Kepyruux nigcunioBadie, neplli BXxogu sSKMX 3'€egHaHi 3 BMXOOOM reHepaTtopa
Hanpyru, WO 3MIHIETBCA CTYMIHYaCcTO, a BMXOAMW NiAKMOYeHi BignoBigHO A0 TPeTbOoro i YeTBepToro
BxoniB BKB, Buxig ginbHMKa 4actoTu 3'egHaHui 3 nepuinmMm Bxogamu 6ydpepHoro perictpa, nepLoro
enemeHTa | Ta gpyroro enemeHTta |, BUXig SKOro MigKMAYeHU OO TPETbOro BXO4Y PEBEPCUMBHOIO
nivunbHUKa, BUXigHa LWMHA 4Koro 3'egHaHa 3 BXigHOW wWuHo nepworo LAI, Buxig neplioro



10

15

20

25

30

35

40

45

50

55

60

UA 127574 U

enemMeHTa | nigknoyeHW 0O nepLloro Bxody MepLuoro nivvrbHUKA, BUXiAHa umudpoBa LwunHa Gnoka
3a[laHHA NOJIOXEHHA 3'€eQHaHa 3 MepLUo0 BXIAHOK LMEPOBOIO LLMHOK LMcpoBoro komnapartopa (B
noJanbLIOMy - Mepworo uMdpoBOro komnapatopa), Apyra BXigHa LM@pOBa LUMHA SIKOrO pa3oM 3
BXiOHUMW LMPPOBMMK LLUMHAMKW MEPLUOro Ta APYroro pericTpiB MigknoyeHi 4o BMXigHOI LMdpoBOI
LWMHM JaTyuka nonoXeHHs, Buxig uMdpoBOro komnapaTopa 3'€4HaHun 3 neplmMm BXo4OM TPEeTboro
enemeHTa |, gpyrvi BXig fAkoro pasoMm 3 OpyruMuM BXOAaMu Tpurepa Ta enekTPOHHOro Kruva
nigknodeHi o BMxody ApYroro Komnapartopa, BXif SIKOro pasoM 3 nepLlivM BXOAOM €NeKTPOHHOro
Knioya 3'egHadi 3 Bumxogom gpyroro LIAIM, Buxig reHepaTtopa iMnynbCiB MigKMOYMEHUM OO BXoay
posnoginioBava TakTiB, Neplnni, OpYrun Ta TPETi BMXOAM SIKOTO 3'€QHaHi 3i BXxog4amMu MnepLuoro,
OpYroro Ta TpPeTbOoro pericTpis BiANOBIAHO, BUXIAHI LUMHM NEpLUOro Ta APYroro pericTpiB NigKMoYeHi
Bi4NOBIOHO OO MepLloi Ta ApYyroi BXiAHWX WKMH unudpoBOro cymatopa, BuxigHa umdposa LnHa SKoro
3'egHaHa 3i BXiOHOK LMPOBOI LUMHOK TPEeTboro perictpa, BuxigHa uudpoBa LUMHA SKOrO
nigkrodeHa Ao BxigHoi uudpoBoi wuHKM apyroro LIAT, Buxig e€nekTpoHHOro kniova 3'egHaHuin 3
nepwvMm BXOAOM NEpLIOro kKomnapaTtopa, OpYrui BXig SKOro pa3om 3i BXOAOM MepeTBopioBava
Hanpyra-4acTtoTa nigkntoveHi o Buxoay nepworo LIAlM, Buxig Tpurepa 3'egHaHunii 3 nepunm BXO4OM
yeTBEpPTOro ernemMmeHTa |, Apyrnid BXig SIKOro nigknNiOYeHMn [0 BUXOAY nepeTBOpioBava Harnpyra-
yacToTa, a BMXig 3'edHaHUN 3i BXxogamu [AifbHWKa 4acToOTW, reHepaTopa Harnpyru, WO 3MIHIETbCA
CTyniH4acTo, iHTepdercHoro 6oka, 3 nepwnMm BXO4OM KOMyTaTopa, 3 ApyruM Bxodom nepiuoro ALLM
Ta 3 n'aTum Bxogom BKB.

[ONoBHMM HegonikoM AaHoro MPUCTPOK € Te, WO BiH He [03BONSE BM3HAYaTM Hanmbinblue
3Ha4yeHHs Temnepatypy oOOMOTKM poTOpa rigporeHepaTopa Ta po3Mip obnacti nigsuLlieHol
Temnepatypu OOMOTKM pOTOpa, WO 3BYXKYE (YyHKUIOHaNbHI MOXMAMBOCTI MPUCTPOO B 3agadi
06'EKTMBHOrO CNOCTEPEXEHHS 3a TemnepaTypoo 06MOTKM.

B ocHoBy kopucCHOI mMogeni nocTaBneHa 3ajaya CTBOPEHHS MPUCTPOK Anst Be3KOHTaKTHOro
BMMIpIOBaHHS TeMnepaTypu poTopa rigporeHepartopa, B AKOMy 3a paxyHOK BBe4EHHS HOBUX BrokiB Ta
3B'A3KIB MiXK HUMU 3'IBNSIETLCA MOXIUBICTb Ha NpautolovyoMy rigporeHepaTopi BU3Ha4aT Hanbinble
3Ha4yeHHs TemnepaTtypy O0OMOTKM poTopa rigporeHepatopa Ta po3Mip obnacTi niaBuLIEHOI
TemnepaTypu 0OMOTKM poTopa, L0 PO3LUNPIOE YHKLIOHANbHI MOXIMBOCTI MPUCTPOIO.

MocTaBneHa 3agjada BUPIWYETbCA TWMM, LO MNPUCTPIN AN Oe3KOHTaKTHOro BMMIpHOBAHHS
TemnepaTypu poTopa rigporeHepaTopa, WO MICTUTb 006'eKTMB, iHPpaYEPBOHUIA NPUIAMaY, WO MICTUTb
n okpemux |4 ceHcopiB, NnepeTBOplOBaY Hanpyra-4actoTa, nepwmin UMdpoBuin Komnapartop, gaTyuk
MONOXEHHs, BOK 3afaHHA MOJIOXEHHS, TPU PEericTpy, PO3MOAINoBay TakTiB, LMpoBUn cymaTop,
reHepatop iMNynbCiB, MOCTINHUA  3anam'aATOBYyWuMM OMOK, [OBa KepoBaHi  nigcunoBadi,
BiJEOKOHTPONbHUIM OnoK, reHepaTop Hampyry, WO 3MIHIETLCS CTYMIHYacTo, MepLunin aHanoro-
umdpoBMIA NepeTBoptoBaY, iHTepdencHun 6ok, Yotnpu enemenTu |, enemeHt ABO-HI, enemeHT Hl,
ABa undpo-aHarnorosi nepeTBoOploBaYi, ABa KoMMnapartopw, iHBepTop, PEBEPCUBHUN IiYUITbHUK,
€IeKTPOHHMI KoY, TpUrep, nepLunm NiYnnbHUK, GinbHWK YacToThn, BydepHMn perictp Ta komyTaTop,
npudomy BMxoam n okpemux IY ceHcopiB 3'egHaHi 3 BXigHOW LWKMHOKW BydhepHoro perictpa, BuxigHa
LMHa SKOro NigKMYeHa A0 BXiOHOT WMHM KOMyTaTopa, BUXig AKkoro 3'€AHaHuMi 3 MneplimMm BXOAOM
nepworo AL, Buxig nepworo komnapatopa MigKMOYEeHU OO0 NepLUMxX BXOAIB PEeBEPCUMBHOIO
niynnebHuka, enementa ABO-HI Ta go Bxoay iHBepTOpa, BUXiO AKOro 3'eAHaHvi 3 ApyruMu Bxogamu
peBepcuMBHOrO nidnnbHUKka Ta enemeHta ABO-HI, Buxig sKoro nigkmwyeHWn [o Opyroro Bxoay
nepworo enemeHta | Ta go Bxogy enemeHta HI, Buxig skoro 3'egHaHwin 3 OpyrMMu Bxogamu
OydbepHoro perictpa, komyTtaTtopa, BKB, gpyroro enemeHnTa | Ta nepworo nivyunbHuKa, BMUXigHa LWMHA
AKoro 3'egHaHa 3 BxigHow wwuHow 36, nepwun i gpyrvii BUXOOM SIKOrO MiAKMOYEeHi BigNOBiAHO [0
ApYrnx BXOAIB MepLUOro i ApYyroro KeposBaHWX MigcurioBadiB, nepLli BXOAM SKMX 3'€fHaHi 3 BUXOOOM
reHepartopa Hanpyru, Lo 3MIHIOETbCA CTYNIHYaCTo, a BUXOAM NiAKMYeHi BIANOBIAHO A0 TPEeTboro i
yeTBepToro BxoaiB BKB, Buxig ginbHuka vactoTu 3'egHaHui 3 nepwvmu Bxogamm 6ydepHoro
pericTpa, nepworo enemeHTa | Ta gpyroro enemeHta |, BUXig SKOro nigknoyYeHnn 4o TpeTboro Bxoay
pEeBEPCMBHOIO MiYUNbHMKA, BMXigHA LUMHA AKOro 3'ed4HaHa 3 BXigHOW LMHOW nepworo LA, Buxig
nepLuoro enemeHTa | nigknioYeHUn 4o NepLUoro BXxoAy NepLuoro nivyunbHuWKa, BUXigHa unudposa LUnHa
Onoka 3afaHHsA MONOXEHHS 3'edHaHa 3 MepLUOK BXiOHOK UUGPOBOIO LLIMHOK NepLlioro LmndpoBoro
KoMnapartopa, apyra BxigHa LndpoBa LUKMHA SKOro pa3om 3 BXiAHUMU LMOPOBUMU LLIMHAMMK NEPLLOro
Ta Opyroro perictpiB nigknioYeHi 40 BUXIOHOT LMEPOBOI WMHU AaTyuka MOMNOXEHHS, BMXig NepLioro
uMdpoBOro Komnapartopa 3'€eQHaHMM 3 MepwMM BXOOAOM TpPeTbOoro enemeHTta |, Buxig sKoro
NigKNIOYeHNn 00 NepLloro BXoA4y Tpurepa, a opyrnin Bxig SKoro pasom 3 gpyrMMmun Bxogamu Tpurepa Ta
€MeKTPOHHOro Krya nigkmnioYveHi o BUXOAY APYroro komnapaTtopa, BXig SKOro pasom 3 nepLinm
BXOAOM €feKTPOHHOro Krioya 3'egHaHi 3 Buxogom pgpyroro LIAM, Buxig reHepatopa imMnynbcis
NigKNIoYeHNn O BXo4Yy pO3nogifitoBada TakTiB, Neplunin, Apyrui 1a TpeTi BUXOAWN SIKOro 3'€OHaHi 3i
BXO4aMu MepLloro, Apyroro Ta TpeTboro pericTpiB BignoBigHO, BUXiOHI LUMGPOBI WMHM NepLloro Ta
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OpYroro pericTpis nigkmnoyeHi BigNOBIAHO 00 nepLuoi Ta Apyroi BXigHUX LUWH LMEPOBOro cymartopa,
BUXigHa UndpoBa LWMHA AKOro 3'egHaHa 3i BXigHOK LUMEPOBOIO LIMHOK TPETbLOro pericTpa, BuxigHa
uMdpoBa WMHA AKOro nigknoyeHa 0o BXigHol umdpoBoi wuHK gpyroro LIAM, Buxig enekTpoHHOro
Kniova 3'egHaHui 3 nepluMm BXOOOM NepLUoro Komnapartopa, ApYrvi BXig SKOro pasom 3i BXOAOM
nepeTBoploBava Hanpyra-4acTtoTa nigknodeHi go suxony nepworo LIAM, Buxig Tpurepa 3'egHaHuin 3
nepwum BXOAOM YETBEPTOro enemeHta |, Apyrvin  BXig SKOro NigkMioYeHun [o  Buxody
nepeTeBopioBaya Hanpyra-4acrtota, a Buxig 3'eqHaHui 3i BxodamMu [AinbHWKa 4acToTu, reHeparopa
Hanpyrn, WO 3MIHKETbCS CTYMiHYacTo, 3 BXOOOM iHTepdencHoro 6roka, 3 nepwyMm BXOLOM
KomyTaTopa, 3 gpyrum Bxogom nepworo AUM Ta 3 n'atum Bxogom BKB, Buxia komyTtaTtopa
nigknodeHni oo nepuworo Bxogy BKB, BuxigHa umdposa wnHa nepworo AL 3'egHaHa 3 BXxigHO
LMdpPOBOIO LIMHOKW iHTepdencHoro 6rioka, BMxigHa uudpoBa WnHa sKoro nigknioveHa B kona EOM,
3rifHO 3 KOPMCHOIO MOLENII0, AOAATKOBO BBEAEHO APYrni NivmnbHuK, Apyrui ALI, n'atun enemeHrT |,
TpU perictpu, ApyrMn umdpoBuin komnapaTop, cdopmyBady curHany, TPeTii Komnapatop Ta [ABa
uMdpoBMX iHOMKATOPW, MNpuyoMy BuXxigHa uudposa wuHa pgpyroro AU 3'egHaHa 3 BxigHOtO
LMGPOBOIO LUMHOK YETBEPTOro perictpa, BuxigHa uudpoBa WMHA SAKOro MigknyeHa A0 BXigHOI
UMdpOoBOI LWKHK N'ATOro perictpa Ta A0 nNepLlioi BXiAHOT UMGPOBOI LIWMHWM ApYroro LmdpoBoro
KoMmnapartopa, gpyra BxigHa uMdpoBa LUIMHA SKOro 3'eqHaHa 3 BUXIOHOK LMGPOBOO LUMHOW APYroro
AUM, a Buxig nigknoyeHuMin OO APYroro BXogy N'AToro enemeHTta |, nepwwuin BXig SIKOro pasom 3
apyrum Bxogom gpyroro AL 3'eaHaHi 3 BUXOQOM YeTBEPTOro enemMeHTa |, a Buxig nigknoyeHmin go
BXOAY YE€TBEPTOro perictpa, BuXig kKoMyTaTopa 3'€eQHaHui 3 nepwum Bxodom gpyroro AL Ta 3i
BXOOOM TPETbOro Komnaparopa, Buxig SIKOro migknio4eHun OO0 NepLuoro BXOA4Y APYroro nidnnbHuKa,
BMXigHa uMdpoBa LWKMHA AKOro 3'egHaHa 3 BXiAHOK LUPOBOKD LUMHOK LWOCTOrO perictpa, a Apyrun
BXif, NiAKMIOYeHN OO BUXOAY hopMyBaya CurHany, BXxig Sikoro pasom 3i Bxogamu n'sToro Ta WocToro
pericTpiB 3'€4HaHi 3 BUXOAOM MepLloro undpoBoro koMmnapartopa, BUXiAHI LMAPOBI WKMHKU N'ATOro Ta
LLIOCTOrO PericTpiB NigKNoYeHi BignoBigHO 40 BXiAHUX LMGPOBKX LLWH NEPLLOro Ta Apyroro unugposumx
iHanKaTopiB.

Mpuctpin ana  ©Oe3KOHTAKTHOrO BUMIPIOBaAHHS  TeMnepaTypu poTopa rigporeHepaTopa
NOSICHIOETBCSI KPECMNEHHAM, Ha SKOMY 300paXkeHa Moro CTPYKTypHa cxema.

Ha cxemi: 1 - 6rnok 3agaHHs NONOXEHHS; 2 - nepLumi umdpoBun kKomnapartop; 3 - TPeTi enemMeHT
I; 4 - Tpurep; 5 - gaTUMK NONOXEHHS; 6 - reHepaTop IMMynbCiB; 7 - po3nodintoBay TakTie; 8, 9 - nepLuunn
Ta gpyrun perictpu; 10 - undpposun cymatop; 11 - TpeTin perictp; 12 - gpyrun uMdpo-aHanorosui
nepeTeoptoBad; 13 - Apyru komnapartop; 14 - enekTpoHHUn knoy; 15 - 06'exTnB; 16 - iHppavepBOHUI
npurMMay, Wo MiCTUTb N OKpeMux iHppadvepBoHUX ceHcopi 16.1...16.n; 17 - nepwwnii komnapaTop; 18
- iHBepTOp; 19 - peBepcuBHWMI NiYMnbHUK; 20 - Nepwwui UMdpPO-aHanorosmMn nepetsoptosay; 21 -
nepeTBOpIOBaY Hanpyra-4yacrtota; 22 - YeTBepTUn enemMeHT |; 23 - ginbHuK Yactotu; 24 - BydepHun
perictp; 25 - enemeHT ABO-HI; 26 - enemenT HI; 27 - apyrun enemeHT I; 28 - komyTaTtop; 29 - nepLunii
enemeHT |; 30 - gpyruin undpo-aHanoroBuin nepetsoptoBad; 31 - YyeTBepTMI pericTp; 32 - n'atun
enemeHT |; 33 - TpeTin komnapaTtop; 34 - opmyBay curHany; 35 - gpyruin nNivnnbHUK; 36 - N'aTun
perictp; 37 - nepwwuin ungposuin iHankatop; 38 - Opyruin undpoBuin KomnapaTop; 39 - LOCTUiA
perictp;40 - apyruin umdposur iHauKaTop; 41 - nepwmni NIYUNBHKK; 42 - NOCTINHUIA 3anam'ATOBYOUYUIA
onok; 43, 44 - nepwwi Ta Opyrui KepoBaHi migcunioBadi; 45 - BiAEOKOHTpONbHWIA Onok; 46 -
reHepaTop Hanpyru, Lo 3MIHIOETbCH CTyniHYacTo; 47 - nepLluvin aHanoro-undgpoBuin nepeTsopioBay;
48 - iHTepdencHun 6ok, npudomy Buxoam n okpemux |14 ceHcopis 16.1...16.n 3'egHaHi 3 BXigHOMO
WwrHot BydepHoro perictpa 24, BUXigHa WWHA SKOro MNigknioyeHa A0 BXiAHOI WWHM KoMmyTaTtopa 28,
BUXi4 AKOro 3'egHaHui 3 nepwwum Bxodom nepworo AUM 47, suxia nepworo komnapatopa 17
nigKnioYeHn 40 NepLlinmx BXOAIB peBepcuBHOro niyunebHuka 19, enementa ABO-HI 25 ta go Bxogy
iHBepTopa 18, Buxig sikoro 3'eAHaHWiA 3 ApYrMmMu BXOA4amMmn peBepCMBHOrO NivunbHrKa 19 Ta enemeHTa
ABO-HI 25, Buxig Akoro nigknioveHWrn 0o Opyroro Bxogy neplioro enementa | 29 Ta pgo Bxoay
enemeHTa HI 26, Buxig sikoro 3'egHaHun 3 gpyrumuy Bxogamm bydbepHoro perictpa 24, komytaTopa 28,
BKE 45, apyroro enemeHta | 27 Ta nepluoro niyunbHuka 41, BuxigHa wWuHa skoro 3'egHaHa 3 BXiAHO
wnHoto M36 42, nepwiunn i Apyrnii BUXOAM SIKOrO MiAKNIOYEHi BiANOBIAHO A0 Apyrnx Bxoais nepLuoro 43
i Apyroro 44 kepoBaHUX MigcunioBayis, nepLli BXoAnM Skux 3'eqHaHi 3 BUXOOOM reHepartopa Hanpyru,
IO 3MIHIOETLCA CTyniHYacTo, 46, a BMXOAM NiAKMOYEHi BiANOBIAHO OO TPETbOro i YeTBEepPTOro BXOAIB
BKB 45, Buxig ginbHuka 4yactotu 23 3'egHanHuid 3 nepwvMu Bxopjamu OydepHoro perictpa 24,
nepworo enemeHTta | 29 Ta gpyroro enemeHTa | 27, BuXig SKOro nNigknoYeHUn 0 TPeTbOoro BXoay
peBepcuBHOro niyvnbHuka 19, BMXigHa LWKHA AKOro 3'e¢gHaHa 3 BXigHOW WKHO nepworo LIAM 20,
BUXig nepworo enemeHta | 29 nigknoyeHMn OO NepLUoro BXOAY NepLlloro nivunbHuKa 41, BuxigHa
umdpoBa WKMHa Grioka 3adaHHs MONOXEHHS 1 3'edAHaHa 3 MEepLUok) BXiOHOW LMAPOBOK LLUMHOK
nepworo uudpoBoro komMnapatopa 2, gpyra BxigHa uudpoBa LWMHA SKOro pasoMm 3 BXigHMMMU
umMdppoBMMK WMHaAMK nepwioro 8 Tta gpyroro 9 perictpiB nigknoyeHi 4o BUXIGHOI LMAPOBOI LINHN
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JaTyuka MnonoXeHHst 5, BuXxig nepworo uudpoBoro komnapatopa 2 3'€gHaHnii 3 NepluvMm BXOAOM
TpeTboro enemeHTa | 3, BUXig sIKoro nigknioveHUn 4o nepLioro Bxoay Tpurepa 4, a apyrun Bxig 9Koro
pasom 3 Apyrumu Bxodamu Tpurepa 4 Ta enekTpoHHoro kniova 14 nigkniodeHi Ao BMXOAY OpPYroro
Komnapatopa 13, BXig SIKOro pasom 3 neplumm BXOAOM €fEKTPOHHOro Krtoya 14 3'egHaHi 3 BUXOO4O0M
apyroro LIAIT 12, Buxig reHepatopa iMnynbciB 6 NigknovyeHuin 0o BXOAY po3nofintoBada TakTiB 7,
nepLunin, opyrmn Ta TPETIN BUXOAW SKOro 3'egHaHi 3i Bxogamu nepuoro 8, gpyroro 9 ta tpetboro 11
pericTpiB BigNOBIgHO, BUXIOHI UWPPOBI WKWHKM nepworo 8 Ta Apyroro 9 pericTpiB NigknNOYeHi
BiANOBIOHO OO MepLUOi Ta Apyrol BXiAHUX LWKMH umdgpoBoro cymatopa 10, BuxigHa umdpoBa LUMHA
AKOro 3'egHaHa 3i BXigHOK LUGPOBOIO LIMHOK TPeTboro perictpa 11, BuxigHa LMdpoBa LUNMHA SIKOrO
nigkrodeHa o BxigHoi undposoi wuHm apyroro LIAM 12, Buxig enekTpoHHoro kntoya 14 3'egHaHni 3
nepLyMm BXOOOM MepLioro komnapartopa 17, gpyrui BXid SIKOro pasom 3i BXOAOM MepeTBoproBaya
Hanpyra-dacTtota 21 nigkntoveHi o suxoay nepworo LIAIM 20, Buxig Tpurepa 4 3'egHaHun 3 nepLumm
BXOOOM YeTBepToro enemeHta | 22, gpyrum Bxig sKOro nigknioyeHur OO BUXOAY NepeTBoploBaya
Hanpyra-dacTtota 21, a Buxig 3'egHaHun 3i BXogamu AinbHUKa YacToTu 23, reHepaTtopa Hanpyru, Lo
3MiHIOETbCA CTyniH4YacTo, 46, 3 BXogoM iHTepdelicHoro 6noka 48, 3 nepluMMm BXoAOM KomyTaTopa 28,
3 gpyrum Bxogom nepiuoro AL 47 ta 3 n'atum Bxogom BKB 45, Buxig komytatopa 28 nigkntoveHui
no nepworo Bxogy BKB 45, suxigHa umdpoBa wwuHa nepworo AL 47 3'egHaHa 3 BXigHOM
LUMdPOBOK LLUMHOKW iHTEpdencHoro 6rnoka 48, BuxigHa uUMdpoBa LWIMHA SIKOTO MIAKMOYEHA B Kona
EOM, BuxigHa uudposa wuHa apyroro AL 30 3'egHaHa 3 BXigHOK LMGPOBOK LUNHOK YeTBEPTOro
perictpa 31, BuxigHa undpoBa LLMHA AKOro nigknoveHa 4o BXigHOT LMGPOBOT LWMHK N'ATOro pericTpa
36 Ta g0 nepwoi BXxigHOI UMMPOBOI WKWHKM Apyroro uudposoro komnapartopa 38, Apyra BXigHa
umdpoBa LWKMHA SKOro 3'egHaHa 3 BUXigHOW uudpoBol wuHow apyroro AL 30, a Buxig
NigKITIOYEHNA 0O OPYroro BXoAy N'aToro enemeHTta | 32, nepLlumi BXig SIKOro pasom 3 ApyruMm BXOLOM
apyroro ALIM 30 3'egHaHi 3 BUXodoMm YeTBepToro enemeHta | 22, a Buxig nmigknyeHun o Bxogy
yeTBepToro perictpa 31, Buxig komytatopa 28 3'egHaHui 3 nepwum Bxogom gpyroro AL 30 Ta 3i
BXOAOM TPETbOro koMmnapartopa 33, BMXig AKOro NigknoyeHnin 4o NepLioro BXo4y Apyroro nivnnbHuKa
35, BuxigHa uundpoBa LWKHA AKOro 3'egHaHa 3 BXiOHOK LMGPOBOK LUMHOK LWOCTOro perictpa 39, a
Apyrvi BXxig nigknoyveHnn go smxogy cdopmyBada curHany 34, Bxig SIKOro pasom 3i BXogamu n'atoro
36 Ta wocTtoro 39 pericTpiB 3'€egHaHi 3 BMXOOOM MNepLIOro LMdpoBOro KomnapaTtopa 2, BUXigHi
umdposi WwWnHu n'atoro 36 Ta woctoro 39 pericTpiB NigktoyeHi BignosigHo 40 BXigHUX LMGPOBUX LLNH
nepworo 37 Ta gpyroro 40 undpoBuX iHANKATOPIB.

3anponoHoBaHW NPUCTPIN Npautoe Tak. [py nogadi Hanpyrn XMBMEHHs reHepaTop iMnynscis 6
noynMHae copMyBaTu NOCMIJOBHICTL iMNynbeiB. [OTIK iHPaA4YEepBOHOro BUMNPOMIHIOBAHHS, SKUA
CTBOPIOETLCS NMOBEPXHEK POTOPa rigporeHepaTopa, WO 3HaXoAUTbCS Ha AesKil BiACTaHi Big ONTUYHOI
CUCTEMU NMPUCTPOID, NoTpanngae yepes o6'ektuB 15 Ha niHinky n okpemmx 14 ceHcopie 16.1-16.n 14
npuimada 16, posTawoBaHMX B3LOBX pafgiyca portopa. OyeBnaHo, Wwo npu obepTaHHi poTopa
rigporeHepaTopa B KOXXeH MOMEHT dacy B none 3opy |4 npunmaya 16 notpannse nuwe parMeHT
noBepXHi B3JOBX pafjiyca poTopa.

OTpumMytoun cbparMeHTV TENIOBOrO 300paXKeHHs, MOXHa nobyayBaTv TENMOBWIA NOPTPET BCi€l
NoBepPXHi poTopa rigporeHepatopa B NpoLeci noro poboTu.

AKkwo poTop rigporeHepaTtopa 3HaxoOUTbCA B HEPYXOMOMY CTaHi abo obepTaeTbca 3 Marow
wBmMakicTio, To Ha ekpaH BKB 45 TennoBe 300pakeHHs MNOBEPXHi poTopa He BuBoaAuTbecs. Lle
o6ymMoBneHo HacTtynHuMm. [ig BAAMBOM CurHaniB reHepartopa iMnynbCiB 6 MOYEeproBo Ha BMxodax
posnogintoBaya TakTiB 7 hopMytoTbCs iMnynbcu. CUrHanom 3 NepLuoro BUXOAyY PO3NOAintoBaYva TakTiB
7 B nepwwun perictp 8 3anucyeTbCs KOO 3 BMXOAY AaTyumka noroxeHHa 5. B gpyrui perictp 9
cUrHanomMm 3 Jpyroro BMxXoy pO3rnoAinioBaya TakTiB 7 3anuMcyeTbCs iHWWKW KoA 3 BUXOAY AaTyuvka
NMONoXeHHs1 5. Pi3HMUA 3a3Ha4yeHMX KOAiB 3a OAMHMLI 4acy, o 3abe3nevyyeTbCsi reHepaTopom
iMmnynbciB 6, sBNge cobor WBUAKICTb 0bepTaHHs poTopa rigporeHepaTopa, WO i BU3HAYaETbLCSA B
umdposoMy cymatopi 10 Ta 3anucyeTbca B TpeTboMy pericTpi 11 curHanom 3 TpeTboro Buxony
posnogintoBaya TakTtiB 7. Opyrui LJAIM 12 3giicHioE NepeTBOPEHHS 3HAYEeHHSA LWBUAKOCTI obepTaHHs
poTopa rigporeHepatopa 3 UM@PPOBOi POpMM B aHanorosy. AKWO 3HAYEHHSA LIBUAKOCTI MeHLle
nopory, 3agaHoro Apyrum komnapaTopom 13, TO MpPUCTPi 3HaXoOUTbCHA B CTaHi O4iKyBaHHS i
TENNoBU NOPTPET poTopa He IKCYETbCA. AKLLO X LIBMAOKICTL 00epTaHHsA poTopa rigporeHepaTopa
nepesuLLye Mopir crnpauboByBaHHA KomnapaTtopa 13, TO Ha MOro BMXOAi BCTAHOBIIOETLCA CUrHan
MNOriYHOI oaMHMUi, kUM pO3BNOKOBYETbCA Tpurep 4 Ta BigKpvBaeTbCa TpeTin enemeHt | 3 i
€NeKTPOHHUI KoY 14,

B MomeHT obepTaHHs poTopa, KOnuW BiH 3HaxoAUTbCA B YMOBHOMY MOYaTKOBOMY MOJIOXEHHI, KOOU
3 BUXOA4Y AaTymKa MOJIOXKEHHS 5 Ta 3 Buxoay Oroka 3agaHHs NnonoxeHHs 1 cniBnagakoTb, Ha BUXOAI
nepworo uUMcpoBOro KomnapaTtopa 2 3'9BMSETbCA CUrHan foriYHOT OAMHULI, SKUM Yepes3 TpeTin
enemeHT | 3 BCTaHOBMIOETLCA B OOUHUYHUI CcTaH Tpurep 4. BHacnigok uboro iMnynbcu 3 Buxoay
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nepeTBoploBaya Harnpyra-4actota 21 yepes YeTBEPTUN enemMeHT | 22 NoYnHaTb HAaAX0AUTM B Boku,
3a JONOMOro AKX OpPMYETLCH TENNOBUA NOPTPeT Ha ekpaHi BKB 45.

YacTtoTa curHany dopmyBaHHsI TEMSIOBOro nopTpeTa 00'ekTa B 3aneXHOCTi Bifd LUBWMAKOCTI MOro
06epTaHHsi BU3HAYaETLCA HACTYNMHUM YMHOM. 3 BMXOAY €MEKTPOHHOro Kntoya 14 curHan HagxoauTb
Ha nepwwin BXig nepLioro komnapatopa 17, Ha OpYrMA BXi4 SIKOr0 HagxoauTb CUrHam 3 Buxoay
nepworo LIAI 20, skui BignoBsigae undgpoBoMy KoAY Ha BMXO4i peBepCcuBHOro fnivnnbHuka 19. Akwo
cuUrHan Ha nepLuoMy BXofi nepLuoro komnapartopa 17 GinblwuniA, TO Ha NOro BUXOAi 3'ABMSETLCA CUTHaI
NOTiYHOT OAMHMLI, KM HaOXOAUTb Ha NepLUnin BXig peBepCcuBHOIO nivnnbHuka 19. Ha gpyromy mnoro
BXOAi NPWCYTHIN CUrHanm NOMYHOrO Hymns, OCKifMlbKA CUrHam mforiyHOi OAMHUUI 3 BMXOA4Y MEPLLOro
komnapartopa 17 npoxoauntb Yepes iHBepTop 18. lNpM LUBOMY CUrHanm MnoriYHOro Hynsa Ta oAuHUUI 3
BMXOAiB BiANOBIAHO iHBepTopa 18 Ta nepworo komnapatopa 17 HagxooaTb Ha Apyrvi i nepLuunn
Bxoau enemeHta ABO-HI 25, Ha BMxoi sikoro 3'aBNSI€ETbCS CUrHanM NoriYHOro Hyns. CurHan noriyHoro
Hyna 3 Buxogy enemeHTta ABO-HI 25 yepes enemeHT HI 26 y Burngagi curHany noridHoi ogvHWLI
HaOXoaOuTb Ha OpYyrun BXig Apyroro enemeHTa | 27, Ha nepmi BXig SIKOrO HaAOXOAsATb iMNYNbCU 3
BUXOAY AiflbHUKA YacToTh 23, OCKiflbkW Ha BXif OCTaHHLOrO Yepes BiAKPUTUIA YETBEPTUI enemMeHT | 22
HagxoasThb iMNyNbCU 3 BUXOAY MepeTBopioBada Hanpyra-vactota 21. Npu uboMy Ha BUXOAi ApYroro
enemeHTa | 27 dopMyroTbCs iMNYNbCK, AKi HAOXOOATb HA TPETIN BXi4 PeBEPCUBHOMO nivynnbHuKa 19,
uMdpoBMIA KOO Ha BMXOAi KOO MnouvMHae 36inbliyBaTMCb. 3pOCTae TaKOX i Hampyra Ha Buxopgi
nepworo LA 20 go Tux nip, AOKM CUrHanu Ha BXogax neplioro komnapatopa 17 He 3piBHAKTbLCS.
OpHoyacHo 3pocTae TakoX i Hanpyra Ha BXOAi nepeTBoptoBaYva Hanpyra-4actoTa 21, Wo npusBoautb
A0 3POCTaHHA YacTOTK iIMNYMbCIB, WO (POPMYIOTECS Ha NOro BUXOA,.

B MoOMeHT 3piBHAHHA curHanmiB Ha BxOgax nepworo komnapatopa 17 Ha WOro BMXogi
BCT@HOBMOETLCHA HYNbOBWUM curHan. MNpu ubomy Ha Buxodi enemeHta ABO-HI 25 3'asnsaeTsca curHan
noriyHoi oguHuui (Ha Buxodi iHBepTopa 18 MPUCYTHIN TaKoX HYNbOBWW CUrHam), SKMA BigKpvBae
nepwun enemeHT | 29, a yepes enemeHT HI 26 3akpuBae gpyrui enemeHt | 27 ta po3bnokosye
poboTy nepLioro nidunbHuka 41, OydepHoro perictpa 24, komytatopa 28 T1a BKB 45. lNogava
iMNyNbCIB B pEBEPCUMBHUIA NiYNNbHUK 19 NPUNUHAETBLCS, a koA, WO 3anMcaHui B HbOMy, 3abesneuvye
KOpEeKTHy poboTy 6nokiB WoOo BUBEOEHHS TEMnnoBoro 3obpakeHHst poTopa rigporeHeparopa npwu
BiANOBIOHIN LUBMAKOCTI MOro obepraHHs.

B 3anexHoCTi Bif KyTOBOI LWBKAKOCTI 06epTaHHA w poTopa rigporeHepartopa BubpaHa 4actoTa
dopmyBaHHS iMNynbCiB f; NepeTBoptoBaya Hanpyra-yactora 21, Wwo nos'd3aHo cniBBigHOWEHHAM fi/n
= w/(2m-m), oe m=360°/B3, B - MiHiManNbHWA CEKTOP MOBEPXHi poTopa, Lo noTpannse B none 3opy 14
npunmada 16, n - KoedilieHT AineHHs AinbHUKa YacToTu 23, WO BiAnoBigae KinbkocTi okpemux 1Y
ceHcopiB |4 npunmava 16. Omxe, 3 yacToTolo fi/n, NpM NOTOYHIN WBMAKOCTI 0BepTaHHsA poTopa, Ha
BMXOAi AinbHUKa YacToTn 23 3'aBNATLCS iIMNYNbCU, SKUMU (IKCYIOTbCS Y BydepHOMyY pericTpi 24 Ha
yac AT=n/f; enekTpuyHi curHanu B aHanoroBoMy BuUrNsSdi 3 BuxogiB n okpemux |4 ceHcopis 14
npuvimMada 16. AMNAITYaM UMX CUMrHamniB NpPonopLirHi TeMnepaTypi eneMeHTapHUX AiNSAHOK NMOBEpXHi
o6'ekta (KinbkicTb Takux AinsgHok N=n-m). KomyTtaTtopom 28 34ilNCHIOETBCA 34MTyBaHHA iHpopmauii 3
OydbepHoro perictpa 24 3 HaCTynHWM ii NEPETBOPEHHSIM i3 MapanenbHOro BUAY MNpPeACTaBfieHHS B
nocnigosHun. CcpopmoBaHUn TakMM YMHOM CUrHan 3 BUXoAdy komyTatopa 28 notpannse Ha Bxia BKB
45 i Ha Bxig nepworo AL 47, B skoMy BiH MepeTBOPOETLCA B LucppoBy dopmy. 3 Buxoay
KoMyTaTopa 28 curHan nepefaeTbes Yepes iHTepdpericHun 6nok 48 8 EOM.

eHepaTop Hanpyru, WO 3MIHIETbCA CTyniHYyacTo, 46, nepwwuin 43 Ta apyrui 44 KepoBaHi
nigcvntoavi i N3b 42 npusHadeHi ans opmyBaHHA curHanis posroptkn BKB 45. CurHan yactoToro
f1, WO HaaXoaAMTb Ha BXig reHepaTopa Hanpyruy, Wo 3MIHIOETBCS CTyniHYacTo, 46, Ha BUXodi Npuimae
cTyniHyacty ¢opmy (MICTUTb N CKNagoBWX) i nodaeTbCs Ha Bxogu nepworo 43 i gpyroro 44
KEepOBaHUX MiACUNIOBaYiB, KOeILieHT MNigCUNEeHHs SKMX 3adaeTbesl BuxigHumm curHanamm M35 42.
Mpu ubomy KoedilieHTn nigcuneHHs nepworo 43 Ta gpyroro 44 kepoBaHuX NigcuoBaYiB 3a4alTbCs
Tak, WO Ha iX BMxodax (opMytTbCs curHanu, nponopuinHi R;-sing; Ta R;-cosg; BignosigHo, e R; -
pagiyc, ®; - KyT KOOpAMHATV eNeMeHTapHOI OiNsHKM NOBEPXHi poTopa B MOMSIPHIN CUCTEMI KOOpAMHAT,

140 06yMOBIEHO CUrHanamu 3 AaT4mka nonoxeHHs 5. Mpu LboMy j=0,n, j=0,m.

Ha Bxig M3b 42 curHanun HagxogaTb 3 MepLIoro nidnnbHuka 41, KoedilieHT nepepaxyHKy sikoro
popiBHioe m. B pesynbTati Ha ekpaHi BKB 45 npu HasBHoCTI ogHoro iHopmMauinHoro curHany, ABoX
curHaniB po3ropTkM Ta CUrHany CUMHXPOHi3auii (3 Buxogy nepeTBOpoBava Hanpyra-dyactota 21)
dopMyeTbCS 3006padkeHHs, LLO BiANOBigae TENNOBOMY NOPTPETY poTopa rigporeHepaTopa.

BuaHayeHHsa HanbinbLl HarpiToi To4kM 0BOMOTKM poTOpa rigporeHepaTopa B nNpoueci noro poboTtu
BiAOyBa€ETbCs HACTYNHUM 4YMHOM. [MOCNIQOBHICTL CUrHaniB 3 BMXody KomyTaTopa 28 noTpannsde Ha
nepwwun Bxig gpyroro AU 30, B akomy no curHany 3 nepeTBopioBayva Hanpyra-4actotra 21 uvepes
apyruin enemeHT | 22 30iCHIOETBCA TX NepeTBOPeHHSa B uUndpoBui kod. o 3akiHYeHHI0 nepLuoro
nepeTBOPEHHSA B Apyromy umncpoBomy Komnapatopi 38 34iNCHI0ETLCA NOPIBHAHHS LMGPOBOro Kogy 3
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Buxoay apyroro ALIM 30 Ta HynboBOro koay, 3anucaHoro B yetBepTomy perictpi 31. MNpu ubomy Ha
BUXOAi Apyroro umdppoBOro komnapatopa 38 3'aBNAETbCA CuUrHam morivyHOl OAUHULI, SKUM
BiAKpMBaETbCA N'ATU enemMeHT | 32 i no curHany 3 BMxogy Apyroro enemeHTa | 22 undposun kog 3
Buxogy gpyroro AL 30 sanucyetbca B yeTtBepTun perictp 31. MNpu 4eproBomy UMKMi aHamoro-
umMdpoBoro nepeTBopeHHA Ha Buxoai gpyroro AUIM 30 3'9Bndetbcs UMEPOBUN  KOA, SKUN
NMOPIBHIOETLCA 3 KOOOM, 3anucaHum B yeTBepTomy perictpi 31. | gKWwo uudpoBUin KO4 Ha BUXOAI
apyroro AL 30 nepeBuLlye Kod, 3anucaHuin B YeTBepToMy pericTpi 31, To BiabyBaeTbCsl nepesanuc
Kogy B yetsepTui perictp 31. Takmm YmHOM B nNpoLeci aHanoro-LmMpoBoro nepeTBOPEHHSA CUrHanIB,
o BignoBigawTe TemnepaTypi Pi3HMX TOYOK OOMOTKM poTopa rigporeHepartopa, B 4YeTBEpPTOMY
perictpi 31 36epiraeTbCca koA, L0 BignNoOBigae HamBuwii Temnepatypi obmoTkn poTopa. [lo
3aBepLUEHHI0 NOBHOrO 06epTy poTopa rigporeHepaTopa Ha BMXOAi NepLuoro unudpoBoro kKomnaparopa
2 3'9BnseTbCs iMNYnbC, 9KMM iHopMaLis 3 YeTBepToro perictpa 31 nepenncyeTbcst B N'ATUNA PeEricTp
36 Ta BMBOOUTBLCA Ha NepLumin Lmdposun iHankatop 37.

Po3mip obnacti nigsuwieHoi Temnepatypu obMOTKM poTopa 34IMCHIOETECS Tak. IHdopmaLinHui
curHan 3 komyTaTopa 28, WO HaaxXoAuTb Ha BXid TpeTboro komnapaTtopa 33, B 3anexHOCTi Bif
3HaA4YeHHs1 BUMIptOBaHOI TeMMNepaTypu, Ha AOro BMXOAi NEPETBOPIOETLCA B JIOMYHMI curHan Hyns abo
OAMHWLI Ta y BUrMS4i iMNynbCiB NogaeTbCA Ha BXi4 Apyroro nivynnbHuka 35, SkuM nigpaxoByeTbCs
KiNbKICTb TOYOK TEnnoBOro nopTpeTa poTopa rigporeHepatopa, Temnepatypa SKuX nepeBuLlye
3HaYeHHs, WO BM3HAYAETLCHA NOPOroM crnpauboBYBaHHA TpeTboro komnapatopa 33. [1o 3aBepLUeHHIo
CKaHyBaHHs1 BCiX TOYOK TEMJIOBOro nNopTpeta oOMOTKM poTopa rigporeHeparopa Ha BMXOAi MepLuoro
uncppoBoro komnapatopa 2 3'SBNAETbCA iMAYNbC, SKUM AaHi 3 ApYyroro nivnnbHuka 35 (KinbKiCTb
TOYOK 3 MiABULLEHOK TEMMEpaTypor) NepeHoCcATbCs B WoCTUiA perictp 39 Ta BigoGpaxalTbCs Ha
apyromy uudposomy iHgmkatopi 40. [lo 3akiHYeHHi iMnynbCy 3 Buxody MepLIoro LMdpoBOro
KoMmnapartopa 2 Ha Buxofi dopmyBayva curHany 34 3'9BNA€TbCA KOPOTKUW iMMYMbC, SKUM APYruin
niymneHuk 35 obHynseTbecA. YMcno, Wo 3anucaHe B LIOCTOMY pericTpi 39, CBiguMTb Npo po3mip
nokanbHoOi obnacTti niaBuWEHOI TemnepaTypy OOMOTKM poTopa rigporeHepartopa, 3a SKUM
onepaTtMBHUI NepcoHar NpuMrnMae pilleHHs Npo poboTo3aaTHICTL rigporeHepartopa.

O4eBngHO, WO, 3rigHO i3 3anporNoOHOBaHUM anropMTMOM CKaHyBaHHS poTopa rigporeHeparopa,
30INCHI0ETLCA cnoYaTky B3A0BX Aeskoro pagiyca R;. Konu 3akiH4eHO CkaHyBaHHS M TOYOK, Lo nexaTtb
Ha pagiyci R;, 30INCHIOETbCA CKaHyBaHHA N TOYOK, WO nexaTb Ha pagiyci Ri.;. Tak 3Haxoautbes
KpyroBa po3ropTka BCbOro TEMN0BOro 306paXkeHHs1 poTopa rigporeHepartopa B NpoLEeCi Moro poboTu.

Akwo weunakicte obepTaHHA poTopa rigporeHepatopa 3MIHIETbCS, Hanpuknag, 3MeHLYETLCH, TO
Ha MepLIoOMy BXOAi NepLuoro komnapaTtopa 17 curHan 3amMeHLYeTbCS, Ha NOro BUXOAi BCTaHOBMNIOETHCS
curHan Big'eMHOI NONAPHOCTI, BHacnigoK 4Yoro Ha Buxofdi iHBepTopa 18 BCTaHOBMIETLCHA CUrHan
MOriYHOI OAUHWLI | peBepCcuBHUA NivYnMnbHUK 19 NoymMHae 3meHLWyBaTU 3anncaHun B HbOMY KOA A0
MOMEHTY 3piBHAHHSA CUrHaniB Ha BxoAax nepioro komnapartopa 17. B nepioa y3rogxeHHs LWBMAKOCTI
obepTaHHs poTopa rigporeHepaTopa 3 4acTOTOK CUMHXPOHI3aLil MPUCTPOK BUBEAEHHS TEMMOBOMO
306paxeHHst Ha BKB 45 6nokyeTtbcs.

MepeTBOptOBaY Hanpyra 4actota 21 peanisoBaHuMA TakuM YMHOM, LLO MPW HasBHOCTI Ha WMOro
BXOfj CurHany HyrnbOBOro 3Ha4YeHHs Ha MOro BUXOAi MPUCYTHI iMNyNbCU 3 3agaHo MiHIManbHO
4YacTOTO CrigyBaHHS.

®OPMYIJIA KOPVUCHOI MOLENI

MpucTpin ans Ge3KOHTaKTHOrO BUMIPIOBaHHSA TemnepaTypu poTopa rigporeHepaTopa, WO MiCTUTb
06'ekTVB, iHpbpadepBOHUIN NpUNMaY, O MICTUTb N OKPEMUX iHPpayepBOHMX CEHCOPIB, MepeTBopoBaY
Hanpyra-4acToTa, nepLwmnn unudpoBun koMmnapaTop, AaT4YMK MONOXEHHs, BIIOK 3a4aHHSA MOSTOXEHHS,
TpW pericTpu, posnoginoBay TakTiB, UUDPOBUA CymMaTop, reHepaTop iMMynbCiB, MOCTIMHUN
3anamM'aToByuUMiA GIOK, Ba KEPOBaHi NigCKMIToBaYi, BiGEOKOHTPOMNbHUI BIOK, reHepaTop Hanpyru, LWo
3MIHIETLCS CTYMiHYACTO, NepLIMiA aHanoro-undpoBmin NepeTBoptoBad, iHTepencHMA 610K, HYoTpK
enemeHtn |, enemeHt ABO-HI, enemeHtT HI, gBa uundpo-aHanorosi nepeTsBoploBavi, [ABa
KomnapaTtopu, iHBEpPTOpP, PEBEPCUBHUIN NiYMMABbHUK, €NEKTPOHHUIA KoY, TpUrep, Neplumnin nivYnnbHUK,
AiNbHUK YacToTn, BydepHUn perictp Ta KoMyTaTop, NpUYOMYy BMXOOM N OKPEMUX iHpaYepBOHMX
CeHcopiB 3'edHaHi 3 BXigHOK LWMHOK OydepHOoro perictpa, BuXigHa LUMHA SKOro MigkndeHa [o
BXiQHOI LUMHM KOMYyTaTopa, BMXig SKOro 3'€4HaHui 3 NepLinm BXOAOM MEPLUOro aHaroro-uudgpoBoro
nepeTBoploBayva, BUXig MepLIOro KomnapaTtopa nigkmvyeHun L0 Neplumx BXOAIB pPeBepCUMBHOrO
niunnbHuka, enementa ABO-HI Ta go Bxoay iHBepTOpa, BuXig SIKOro 3'€eQHaHWiA 3 ApYrMMu Bxogamu
peBEPCMBHOIO nidnnbHMka Ta enemeHta ABO-HI, Buxig SKOro nigknmwyeHWn [0 Opyroro BXoAy
nepworo enemeHta | Ta go Bxogy enemeHta HI, Buxig skoro 3'egHaHwin 3 OpyrMMu BXogamu
OydbepHoro perictpa, KomyTaTopa, BiAEOKOHTPONbHOro Ornoka, Opyroro enemeHta | Ta nepLioro
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niynnbHWKa, BMXigHa WMHa 9KOro 3'e4HaHa 3 BXiQHOK LUMHOK MOCTIMHOMO 3anam'aToByroyoro 6noka,
nepwuvn i Apyrmin BUXOAW SKOrO MiOKNIOYEHi BigNOBIAHO A0 ApYruxX BXOAIB MepLuoro i Apyroro
KepoBaHUX MigcunioBadiB, nepwi BxoAn SKUX 3'€egHaHi 3 BUXOOOM reHepaTopa Hanpyru, Lo
3MIHIOETBCA CTYMiHYacTO, a BMXOAM MIOKMOYEeHi BigNOBIQHO OO0 TPETbOro i YeTBepToro BXOAIB
BiJEOKOHTPONbHOro 610Ka, BMXig AiNbHMKA 4acToTW 3'€gHaAHUM 3 neplimMMyM Bxodammn GydepHoro
pericTpa, nepwworo enemeHTa | Ta gpyroro enemeHTa |, BUXig SIKOro nigknoyeHnn o TpeTboro BXoay
peBEPCUMBHOMO MidWnbHUKA, BUXigHA LUMHA SKOro 3'edHaHa 3 BXiAHOK LWWHOK MNepLloro umndpo-
aHanoroBoro nepeTsopoBaYya, BUXiA NepLloro enemeHTa | nigaknoyeHnn 4o nepLoro Bxoay nepLuoro
niynnbHuKa, BUXigHa umdpoBa LwWMHA 6Gnoka 3agaHHA MNOMOXEHHs 3'€dHaHa 3 MepLuokd BXiAHOH
LMpOoBOIO LLNHOK NepLIoro umdpoBoro komnapartopa, gpyra BxigHa LmMdpoBa LMHa SKOro pasom 3
BXiOHUMW UMPPOBMMM LUIMHAMK MEPLLOro Ta APYroro PericTpiB NiAKNioYeHi A0 BMXIQHOT LMdPOBOT
LWMHM AaTymKa NONOXEHHS, BUXIA4 nepLioro uudpoBoro komnaparopa 3'€4HaHui 3 NepLinm BXOAOM
TpeTboro enemMeHTa |, BuUXxig SKOro nigknoYeHUn o0 NepLioro Bxody Tpurepa, a Opyrun BXig SIKOro
pasom 3 ApyrMMu BXOAaMu Tpurepa Ta EneKkTPOHHOro Krkoya MigkmoyeHi Ao BuUXody ApYyroro
KoMnapartopa, BXi KOro pasom 3 nepLumMM BXOAOM efleKTPOHHOrO KntoYva 3'e€HaHi 3 BUXO4OM OpYroro
uMdpo-aHanoroBoro nepeTsopioBava, BUXi4 reHepaTtopa iMNynbCiB MiQKMOYEHMA OO BXOAY
poanogintoBada TakTiB, Neplnin, OpyrMin Ta TPETin BUXOAWM SAKOro 3'edHaHi 3i BXog4amu nepLioro,
Apyroro Ta TpPeTbOro pericTpiB BignoBigHO, BMXigHI UMPOBI LWIMHM NepLloro Ta APYroro perictpis
NigKNoYeHi BigNoOBIiQHO A0 NepLwloi Ta Apyroi BXigHWX LWKMH UngpoBOoro cymartopa, BuxigHa undposa
WKNHa sikoro 3'edHaHa 3i BXiOHOK LMGPOBOK LLUMHOK TPEeTbOoro perictpa, BuxigHa umdpoBa WuHa
AKOro nigkntoyYeHa Ao BXigHOI LUMAPOBOI WWHW OPYroro LnMdpo-aHanoroBoro nepeTsopioBava, Buxig
€IeKTPOHHOrO Krtoya 3'€4HaHui 3 NepLinm BXO40M NEPLUOro KomnapaTopa, ApYrMin BXiad SKOro pasom
3i BXOOOM MnepeTBOplOBaYa Hamnpyra-dyactoTa NigkryeHi O BUXOAY MepLUoro umdpo-aHanoroBoro
nepeTBopioBaYva, BUXI4 Tpurepa 3'€4HaHVi 3 nepLunMM BXOOOM YeTBEpTOro enemMeHTta |, gpyrun Bxig
AKOro MigKIYEHNA 0O BMXO4Y MEpPeTBOpOBaYa Hanpyra-4actoTa, a Buxig 3'eQHaHui 3i BXogamu
AifbHMKa 4acToTW, reHepaTopa Hanpyr, WO 3MIHIOETLCA CTYMIHYacTO, 3 BXOAOM iHTEpPdENCHOro
Onoka, 3 nepwum BXOOOM KOMyTatopa, 3 [ApPYyrMM BXOAOM MEPLUOro aHanoro-undpoBoro
nepeTBopioBaYa Ta 3 N'ATMM BXOAOM BiAE€OKOHTPONbHOro 6roka, BMxig koMyTaTopa nigknioyYeHun oo
nepLloro BXOAy BiAE€OKOHTpomnbHOro 61noka, BuxigHa uudpoBa LWMHA NEpLUIOro aHanoro-undgppoBoro
nepeTeBopioBaya 3'egHaHa 3 BXiAHOK LUMEPOBOK LUMHOKW iHTepdelicHoro 6roka, BuxigHa uundposa
LWMHa AKOro nigknoyeHa B kona EOM, akuii BiApi3HAETBLCA TUM, WO OOOATKOBO BBEOEHO OPYrun
NiYNNBHWK, APYrMiA aHanoro-umdposMn nepeTBopioBaY, M'ATUN enemeHT |, Tpu perictpu, Apyrun
umdpoBMn Komnapartop, opMyBad curHany, TpeTih koMmnapaTtop Ta ABa LMAPOBMX iHOMKATOPMU,
npuyoMy BUXigHa LMdpoBa LLKHa OPYroro aHanoro-umMdpoBoro nepeTsoptosaya 3'eqHaHa 3 BXiHO
LUMPOBOK LLUMHOK YETBEPTOro perictpa, BuxigHa uUMdpoBa LIMHA SIKOTO MigKMOYeHa [0 BXigHOI
unpoBOI WIMHK N'ATOro perictpa Ta A0 MNeploi BXigHOT UMAPOBOI LWWHWA APYroro LMdpoBoro
Komnaparopa, gpyra BxigHa umMdpoBa LWNHA SKOro 3'efHaHa 3 BUXiOHOK LIMGPOBOIO LLWHOKW APYroro
aHanoro-uMdcpoBOro nepeTesopoBaYya, a BUXig NiaKMYeHnn 40 ApYroro Bxody N'AToro enemexta I,
nepLUni BXig SIKOro pasoM 3 ApyruMm BXoOOM OPYroro aHanoro-undpoBoro nepeTsopioBaya 3'eAHaHi 3
BMXOOOM 4eTBepToro ernemeHTa |, a Buxig nigknioYeHMn OO BXOAY YeTBepTOro perictpa, Buxia
KoMmyTaTopa 3'eHaHWin 3 NepLInM BXOOOM APYroro aHanoro-uugpoBoro nepeTsoptoBaya 1a 3i BXO40M
TPeTbOoro KoMnapaTopa, BUXiZ SKOro NiAKMYEeHUA 0O NepLloro Bxody APYroro nivnnbHuKa, BUXigHa
umdpoBa WKHa AKoro 3'edHaHa 3 BXiQHOW LMPOBOI LUMHOK LUOCTOro perictpa, a Apyryi BXia
nigknioYeHnin go Buxony opmysaya curHany, BXif SIKOro pasom 3i BXogamu M'ATOro Ta LIOCTOro
pericTpiB 3'egHaHi 3 BUXOAOM MNepLUOro LMdpoBOro Komnaparopa, BUxigHi uudposi WKHW N'aToro Ta
LLIOCTOro pericTpiB NigKMoYeHi BiANOBIiAHO A0 BXiOHUX LMGPOBUX LUMH NEpLUOro Ta ApYroro umdpoBumx
iHAMKaTOopIB.
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