KopucHa mogenb HanexuTb 40 Oe3KOHTaKTHOI TEpMOMETPIT | MOXe OyTu BUKOpUCTaHa AN1s BUMIPHOBAHHS
TemnepaTypu o06'ekTiB, LLO 00epTarTbCs, 30KpeMa poTopa rgporeHepaTopiB.

Bigomuin npuctpini onsa 6e3kOHTaAKTHOrO BUMIPIOBaAHHSA TemnepaTypu poTtopa rigporeHepatopa (MateHT
Ykpaiin Ne 66867, M. kn. GO1K 13/08, 6ton. Ne 2, 2012), wo MicTuTb 00'eKTMB, 3a SIKMM N O3epkarn
3aKkpinneHi Ha ONTUYHIN NiHIALI TaKMM YMHOM, LLO X MAOLUHKN YTBOPIOKTL KyT 45° 3 rONOBHOK OMTUYHOO
BIiCCIO | HA OAHIN ONTUYHIN OCi 3 A3epKanamMy BCTAHOBIMEHI N MiH3, BUXig AiNbHMKA 4acTOTU MNiAKMOYEHUA 40
BxofiB BycepHoro perictpa, niYvMnbHUKa Ta 4O NepLUOro BXOAY BiAEOKOHTPONbHOro 6noka, Apyrun Ta TpeTin
BXOAM SKOrO 3'€édHaHi 3 BMXO4amMu NepLloro Ta ApYyroro KepoBaHMX MiACWUIoBaYiB, neplli BXOOAU SIKUX
nigknioYeHi 0o BUXO4Y reHepaTtopa Hanpyru, WO 3MIHIOETbCSA CTyMiHYacTo, a Apyri Bxoau 3'efHaHi,
BiONOBIQHO, 3 nMepwnM Ta Apyrum Buxodamu Gnoka nam'sTi, BxigHa umMdpoBa LIMHA AKOro NigkmyeHa ao
BMXIAHOT LMPPOBOI WNHM MiYnIbHUKA, YETBEPTUN BXiA BiAEOKOHTPOSIbHOIO Ofloka pa3oM 3 nepLinuM BXO40M
aHanoro-umMdgposoro nepeteoptoBaya (ALIM) 3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa UudpoBa LWKHA SIKOro
nigkniovYeHa OO0 BUXIAHOI LMGPOBOI WNHM OydepHoro perictpa, BxigHa uudgpoBa WKHA SIKOro 3'egHaHa 3
BMXO4aMM MiHIMKM N okpemux iHppadvepBoHMX (14) gaTtumkiB, BuxigHa umdpoBa wwuHa AL nigkntoyeHa
yepes iHTepdenicHnn 6nok B kona EOM, BuxigHa umdpoBa WwnHa Grioka 3agaHHA MONOXEHHS 3'egHaHa 3
nepLlol BXiQHOK LMMPOBOIO LLMHOK MEPLIOro UugpoBoro komnaparopa, Apyra BxigHa uudpoBa LWMHa
AKOro pasomM 3 BXIQHMW UMPPOBUMW LUMHAMKM NEPLUOro Ta ApPYroro pericTpiB MigKNOYeHi A0 BUXIOHOI
UMcpPOoBOI WMHM AaTyvka MOMOXEHHS, BUXi4 Meploro uudpoBoro komnapatopa 3'€AHaHui 3 nepLumm
BXOOOM NepLuoro enemeHta |, gpyrmi Bxig SIKOro MigknioYeHUn 0O NepLuoro BUXody OpYroro Tpurepa, a
BMXif 3'€4HAHMI 3 MepLInMM BXOAOM MepLUOro Tpurepa, Apyrui BXid SKOro pasom 3 BXOAOM iHAMKaTopa
nigKnioYeHi 0o Apyroro BUXo4y APYroro Tpurepa, Neplumvi BXig sIKOro 3'egHaHuid 3 BUXOOOM LpYroro
LMdpPOBOro Komnapartopa, Apyra BxigHa uMcpoBa LUMHA AKOro nigkmnoveHa Ao BUXIOHOT LMEPOBOI LUNHK
Onoka 3agaHHs LIBMAKOCTI, a nepwa BXigHa UM@poBa LIMHA 3'egHaHa 3 BUXIQHOK LUGPOBOIO LUMHOK
LMdpOBOro cymatopa, nepwa i gpyra BxigHi uMdpoBi WKMHM AKOro MigKMYEHi, BiANOBIAHO, A0 BUXiOHWUX
LMGPOBUX LIMH MEPLIOro Ta APYroro PericTpiB, BXoAW SKMX 3'eqHaHi, BigNoBigHO, 3 MepwuMm Ta ApYyrym
BMXO4aMKM po3nogifntoBayva TaKTiB, TPETIN BuUXig AKOro NigknoYeHWn OO0 OPYroro BXOoA4y ApYyroro Tpurepa,
BUXig ApYroro reHeparopa iMnynbciB 3'egHaHMin 3 BXOAOM po3noginioBava TakTiB, BMXig NepLuoro Tpurepa
NigKMIOYEeHMn 40 NepLIoro Bxody Opyroro enemeHTa |, Apyrvn BXxig SKOro 3'egHaHvMn 3 BUXOAOM MEPLLOro
reHepatopa iMnynbcCiB, a BWXig MiOKMOYEHUN OO0 BXOAIB AiflbHWKA 4acTOTW, reHepaTopa Hampyru, Lo
3MIHIOETLCA CTYMiHYACcTO, KOMyTaTopa Ta 4o Apyroro sxogy ALLMM.

[ONoBHMM HegonikoM AaHOro MpPUCTPOK € Te, WO BiH He [O03BOMSIE BU3HA4YaTW MONOXEHHS poTopa
rigporeHepartopa B npoueci noro pobdoTu, OCKiNbKK rigporeHepaTop € crneumdivyHow eNneKTPMYHOK MaLLVMHOK
3aKpUTOr0 BWKOHAHHSA, L0 YCKMaAHE OnepaTUBHMIA MOLWIYK MicLus MNPOrHO30BaHOro neperpisy abo
NOLLIKOOXXKEHHS i30NnsLii, BUABIIEHOro TEMOBI3iIMHUM MEeTOA0M.

Hanbnwkymm aHanorom € npucTpii gna  ©6e3KOHTaAKTHOro BMMIPIOBAHHA Temnepatypu poTtopa
rigporeHepatopa (MateHT YkpaiHn Ne 80566, M. kn. GO1K 13/08, 6ton. Ne 11, 2013), wo mictute 06'eKTUB,
3a AKMM N A3epkan 3akpinneHi Ha ONTUYHIA NiHINLI TakMMm YMHOM, WO X NAOLWUHW YTBOPIOKOTL KyT 45° 3
rONoBHOK OMNTUYHOIO BICCIO | HA OAHI ONTUYHIN OCi 3 A3epkanaMn BCTaHOBMNEHI N NiH3, OiNbHUK YacToTu (B
noganblomMy - MEeplun AinbHUK YacToTu), OydepHuii pericTp, NiYWMnbHUK (B NO4AnbLUOMYy - MEpPLUMNA
NIYUNBHKK), BIOEOKOHTPONbHUIA ONOK, ABa KepoBaHi NigcumoBadi, reHepaTop Hanpyru, WO 3MIHIETbCS
cTyniH4acTto, 6nok nam'ati, AL, komytaTtop, MiHiNKy n okpemux 14 gatyukis, iHTepderncHun 6nok, 6ok
3aflaHHsA MOMOXEHHS, TpU UUPOBI koMnapaTtopu, ABa PEericTpy, AaTyuK MONOXEHHS, OBa Tpurepw,
iHOMKaTop, Tpu enemeHnTn |, GNOK 3agaHHS LWBWAOKOCTI, UMAPOBMI CyMaTop, PO3MoAintoBay TakTiB Ta ABa
reHepaTopu iMnynbciB, NPUYOMY BUXiZ MNEPLUOro AiflbHMKA 4YacToTU MigKNMOYeHUMn OO0 BxoaiB GydepHoro
pericTpa, nepLloro nivyvnbHMKa Ta 4O NepLIoro BXoA4y BifeOKOHTPONbHOro 6roka, Apyrvi Ta TPETid BXoau
SIKOro 3'eHaHi 3 BMXO4aMu NepLUoro Ta ApYyroro KepoBaHUX nigcuntosadis, nepLui BXoau AK1x NigknoyeHi 4o
BMXOY reHepaTopa Hanpyru, Lo 3MIHIETLCA CTYNIHYaCTO, a Apyri BXoau 3'€AHaHi, BignosigHo, 3 nepwnm Ta
OpyrMM Buxofammu 6roka nam'siti, BXigHa UMdpoBa LWKHA SIKOro MiAKMoYeHa 4O BUXIGHOT LMGPOBOI LWWHK
nepLloro nidnnbHUKa, YeTBEPTUN BXid BiA€OKOHTPONbHOro 6rioka pasom 3 neplum Bxogom ALLM 3'eaHaHi 3
BMXOLOM KOMyTaTopa, BxigHa undpoBa LMHA SKOro MigkndeHa 40 BUXIAHOT LMEPOBOI WKHU BydepHOoro
perictpa, BXxigHa uMgpoBa LWKHa AKOro 3'egHaHa 3 BuMXogaMu MiHiMKM n okpemux 14 gaTyumkie, BuxigHa
uncpoa wuHa ALI nigkntodeHa yepes iHTepdencHui 6ok B kona EOM, BuxigHa undpoBa wurHa 6noka
3aaHHA NOSIOXKEHHS 3'€dHaHa 3 NepLloo BXiAHOW LMEPOBOIO LLIMHOK NepLlioro LMdpoBoro koMmnaparopa,
Apyra BxigHa umndposa LWnHa SKoro pasoM 3 BXiAHMMU LMAPOBMMN LUIMHAMW MEPLUOro Ta APYroro pericTpis
nigKnoYeHi 4o BMXiQHOI LMPOBOI WMHM JaTyMKa MOSIOXKEHHS, BMXi4 Meplioro uudpoBoro komnapartopa
3'egHaHM 3 NepLIMM BXOOOM NepLlloro enemMeHta |, gpyrmin BXxig AKOro nigkroyveHuin o nepLuoro BUXoay
Opyroro Tpurepa, a Buxig 3'eQHaHWiA 3 nepluvMM BXOAOM MNepLUOro Tpurepa, APYrvvi BXi4 SKOro pasom 3
BXOJOM iHAMKaTOpa NiAKMYEHi O ApYroro BUXOAY APYroro Tpurepa, Buxig apyroro enemeHta | 3'egHaHun 3
apyrum Bxogom AL, apyra BxigHa uudpoBa LuHa Apyroro LMAPOBOro Kommnapartopa nigknioveHa [o
BUXIiAHOT LMEPOBOI WnHK Brioka 3agaHHS WBMAKOCTI, a neplua BxigHa undposa WnHa 3'egHaHa 3 BUXIOHO
LUMPOBOIO LUMHOK LMGPOBOro cymaTtopa, nepla i gpyra BXigHi LMAPOBI LIWMHWA SAKOTO MigKMOYeEHI,
BiAMOBIQHO, OO0 BUXIAHUX LUMAPOBUX LUWH NEPLLOro Ta ApYyroro pericTpis, BXOAM SKUX 3'€dHaHi, BianosigHo, 3



nepwum Ta ApyruM BUXo4amun po3nofifitoBaya TaKTiB, TPETIN BUXiO SKOro nNigkmoveHun o Opyroro Bxoay
Opyroro Tpurepa, BUXig ApYyroro reHepaTopa iMnynbCiB 3'€gHaHMM 3 BXOOOM po3nofintoBadva TakTiB, BUXia
nepLIoro Tpurepa nigknio4YeHnn 0O NepLlioro BXoA4y APYroro enemeHTa |, gpyrum BXxig sikoro 3'egHaHum 3
BMXOAOM MEPLUOro reHepaTtopa iMNynbCiB, a BWUXig MiQKMOYEeHU 0O BXOAIB MEPLIOro AiflbHMKa 4acToTw,
reHepaTopa Hanpyru, L0 3MIHIETbCS CTyNiHYacTo, Ta KOMyTaTopa, BUXiOHI LMEPOBI LUMHW NepLuoro ta
Opyroro pericTpiB 3'egHaHi, BiAMOBIAHO, 3 MepLIOK i APYrol BXiAHUMU LMEPPOBUMWU LUIMHAMWU TPETHLOro
uMdpoBOro kKoMnapaTopa, BUXig SKOro MigkniovYeHMn 0o NepLloro BXoAy TPEeTbOoro enemeHTa |, gpyrun Bxig
SKOro 3'eQHaHWiA 3 BMXOOOM ApYroro umMdpoBOro Komnapartopa, a Buxig MigknioveHUn OO MepLioro BXopy
apyroro Tpurepa.

[[onoBHUM HegoniKomM HanbNUXKYOro aHamnora € Te, Lo BiH HE A03BONSE Nig Yac BUMipOBaHHS TEMMOBOroO
nopTpeTa poTopa rigporeHepartopa B npoLeci noro poboTy Bu3Ha4yaTy NOMOXEHHS poTopa rigporeHepartopa
i3-3a BIACYTHOCTI MOXNMBOCTI OOCTYMy OO0 MOro o6epTOBMX YaCTWH, LLO YCKMAAHKE OMnepaTMBHUIA MOLUYK
Micusi NpOrHo30oBaHOro neperpiey abo MNOLIKOMKEHHS i30MAUii, BHaCNiAOK 4oro 36inblUyeTbCs 4vac
JOiarHoCTyBaHHS poTopa rigporeHepaTopa Ta 3BYXYHTbCS OYHKLUiOHANBbHI MOXIMBOCTI NPUCTPOLO.

B ocHOBY KOpUCHOI MoAerni NocTaBneHo 3agadvy CTBOPEHHS NPUCTPOIO AN 6€3KOHTAaKTHOro BMMIpIOBaHHS
TemnepaTypu poTopa rigporeHeparopa, B AKOMY 3a paxyHOK BBEAEHHSA HOBMX OOKiB Ta 3B'A3KIB MiXK HUMM
3'ABMSAETLCH MOXMMBICTbL Ha NpauloyoMy rigporeHepaTtopi nig 4Yac BMMIPHOBAHHA TENNOBOro nopTpeTta
poTopa rigporeHepatopa BU3HayaT MOMOXEHHSA MOro poTopa, Lo A03BOMSE ONepaTUBHO BU3HAYaTu Micust
NMPOrHO30BaHOro neperpiBy abo NOLIKOMKEHHS i30MALiT, BHACNigOK YOro 3MEHLLYETBCS Yac AiarHOCTYyBaHHSA
poTopa rigporeHepaTtopa, a, 0TKe, PO3LLMPITLCA PYHKUIOHANbHI MOXIMBOCTI MPUCTPOIO.

MocTaBneHa 3agava BUPILLYETLCA TUM, WO B NPUCTPI AnA 6E3KOHTaKTHOro BUMIPIOBaHHS TeMnepaTtypu
poTopa rigporeHepaTtopa, Wo MIiCTUTb 0B6'eEKTUB, 3a SIKMM N A3epkan 3akpinneHi Ha ONTUYHIK NiHIALI Takum
YMHOM, WO iX MNMOLWMHM YTBOPHOKTb KYT 45° 3 rONOBHOK OMTMYHOK BIiCCHO i Ha OAHIM ONTWMYHIN BiCi 3
A3epkanaMyM BCTAHOBIEHI N JiH3, Nepwui OiNbHUK 4YacToTu, OydepHWn perictp, Nepluvin NiYUNbHUK,
BiJE€OKOHTPONbHUI BNOK, ABa KepoBaHi NigcuoBadi, reHepaTop Hanpyru, Wo 3MiHIOETbCS CTyMiHYacTo, 6ok
nam'sti, aHanoro-uMpoBuN NEpPeTBOPOBaY, KOMYTATOp, JiHINKY N OKpemMux iHdpadepBOHUX AaTyuKiB,
iHTepdelicHMA Onok, GnoK 3adaHHs MOJIOXKEHHsl, TPWU LUMPOBI KoMnapaTtopu, ABa PeEricTpu, OaTyuk
MOMNOXEHHs, ABa TpuUrepu, iHaMkKaTop, Tpyu enemeHTn |, BNOK 3agaHHs LWBMAKOCTI, UncpoBun cymartop,
posnoginioBay TakTiB Ta [[Ba reHepaTopu iMMNynbCiB, NPUYOMY BWXi4 MEpLIOro fAifbHWKa 4acToTu
nigknodeHMn o BxopiB  6ydpepHoro perictpa, nepwworo nidvnbHWKaA Ta OO MEpLoro  Bxody
BiJEOKOHTPONbHOrO 6rioka, Apyrvi Ta TPeTin BXOAM SAKOro 3'egHaHi 3 BMXOO4aMM MepLIoro Ta ApYyroro
KepoBaHWX NigcunioBadyis, nepLui BXOAM SKUX MiOKMIOYEHi A0 BUXOQY reHepaTopa Hanpyru, WO 3MIHIETLCS
CTynmiHYacTo, a Apyri Bxogu 3'€dHaHi, BiAnoBigHO, 3 MepwuMm Ta ApyrMMm Buxodamu Gnoka nam'ati, BxigHa
LUMdpoBa LWNHA AKOro MigkrtoyeHa OO0 BMXIAHOI UMPOBOT LUMHM MEpLIoro niYnnbHUKA, 4eTBepTUn BXig
BiJEOKOHTPONBHOIO 6roka pas3oM 3 MNepwyM BXOA4OM aHanoro-uMdgpoBOro nepeTBopioBaya 3'edHaHi 3
BMXOLOM KOMyTaTopa, BXigHa UMdpoBa LWMHA AKOro MigknYeHa A0 BUXigHOT undpoBoi WnHKM GydepHoro
perictpa, BXigHa uMdpoBa LUKHA SKOro 3'egHaHa 3 BMXOL4aMM iHIMKM N OKpeMUX iHpavepBOHUX AaTUMKIB,
BMXigHa umdpoBa LIMHA aHanoro-uMdgpoBOro nepeTBoptoBava nigkrtodeHa 4vepes iHTepdencHun 6nok B
kona EOM, BuxigHa umdpoBa wWnHa Gnoka 3agaHHs NOMOXEHHS 3'e€QHaHa 3 NepLUO BXigHOK LMEPOBOD
LUMHOKO MepLIoro uUMdpoBOro KomnapaTtopa, Apyra BXigHa UMdpoBa LWMHA SKOro pasoM 3 BXiOHUMMU
UMPOBMMM LLUMHAMW MEPLUOro Ta APYroro pericTpiB nigkmnoyeHi 4o BUXIAHOI UMAPOBOI WWHWM AaTymka
MOMOXeHHs, BUXi4 nepLloro unudpoBoro Komnaparopa 3'€gHaHui 3 nepLuMMm BXo4oOM nepLuoro ernemeHTa |,
OPYruin BXiA SIKOro NigKNioYeHUn 40 NepLoro BMxXody ApYyroro Tpurepa, a Buxif 3'eqHaHunin 3 nepunm BXOAO0M
nepworo Tpurepa, ApYrmin BXid AKOro NiAKMYEeHWA 00 APYroro BMXOAY APYroro Tpurepa, BuUXig Apyroro
enemeHTa | 3'egHaHun 3 ApyrMM BXOOOM aHanoro-uvdpoBOro nepeTBoptoBaya, Apyra BxigHa uudposa
WKMHa Apyroro uMdpOBOro Komnapartopa nigknioveHa OO0 BuXigHOT LMdpPOBOI WMHM Onoka 3agaHHs
LIBWAKOCTI, @ nepLua BxigHa LMdppoBa LUnHa 3'eaHaHa 3 BUXiOHOK LUMGPOBOIO LLMHOW UMdPOBOro cymaTopa,
neplia i Apyra BXigHi LMPOBI LWMHK SKOro NiAKMYeEHi, BignoBigHO, A0 BUXIAHMX LMGPOBUX LLMH NepLLoro Ta
Opyroro pericTpis, BXoAu AkMX 3'€4HaHi, BiaNoBigHO, 3 NepLUMM Ta ApYyruM BUXod4amu po3nojintoBada TakTiB,
TpeTin BUXia 9KOro nNigknioYeHun 4o Apyroro BXOAY ApYyroro Tpurepa, BUXig Opyroro reHepaTtopa iMnynbcis
3'egHaHMIA 3 BXOAOM pPO3MOAintoBaya TakTiB, BMXi4 MNepLioro tpurepa nNigknioYeHnin OO MepLuioro Bxogy
Apyroro enemeHTa |, Apyruin BXi SKOro 3'€eAHaHWiA 3 BMXOOOM NEpLUOro reHepaTopa iMnyneciB, a BuUXig
NigKNIOYeHn 4O BXOAIB NepLUoro AiflbHUKa 4acToTu, reHepaTtopa Hanpyru, Wo 3MiHIOETbCS CTYMiHYacTo, Ta
KOMyTaTopa, BUXigHI LMGPOBI LUMHM NepLloro Ta ApYroro pericTpis 3'eAHaHi, BiANoBigHO, 3 NEpLUOIO i ApYroro
BXiAHUMU LUMAPOBUMU LLIMHAMM TPETBLOro LUPOBOro kKoMnaparopa, BUXif SKOro NiakmoyYeHnn 4o nepLioro
BXOAY TPeTbOoro enemeHTa |, gpyrun BXxig SKOro 3'egHaHuiM 3 BUXOAOM APYroro undpoBoro komnapaTopa, a
BVXi NigKNIOYEHMI OO0 NepLIoro BXo4y Apyroro Tpurepa, 3rigHoO 3 KOPUCHOK MOAENM0, BBEAEHO YeTBEPTUN
uucpoBun kKomnapaTop, TPeTin pericTp, APYruin AiINbHUK 4YacToTW, APYrMni NiYWnbHUK Ta Aewwudparop,
npuyoMy BuXigHa LMEPOBa LUMHA faTyMKa MONOXEHHHA 3'€fHaHa 3 NepLUold BXiAHOK LUEPOBOK LUMHOK
yeTBEpPTOro uUMpPOBOro Komnaparopa Ta 3i BXiQHOW LMGPOBOK LUMHOK TPETLOro perictpa, BuXigHa
uudpoBa LUMHa SKOro NigknioYeHa 4o Apyrol BXigHOT LMdpoBOI LUMHU YETBEPTOro LMdpoBOro kKomnaparopa,
BUXiZ SIKOro 3'€eAHaHMI 3 APYrMM BXOOOM TPeTbOro perictpa Ta 3i BXo4OM ApYroro AiflbHuKa 4actoTu, BuXig



SKOro MigKMYEeHWIA 0O OPYroro BXody ApYroro nidnnbHWKa, Neplinin BXig SiKOro pasom 3 neplimMm BXO40M
TpeTboro perictpa 3'eaHaHi 3 BUXOAOM MepLuoro LnMgpoBoro Komnapartopa, BuxigHa umdposa WuHa gpyroro
NivnnbHMKa NigknioYeHa oo BXigHol unpoBoi WnHK gewmndpartopa, BuxigHa LmMdpoBa LWKHa SKoro 3'egHaHa
3i BXiAHOW LMdPOBOIO LUMHOK iHAMKaTopa.

Mpuctpin onsi 6e3KOHTAKTHOrO BUMIPIOBAHHS TeMmnepaTypu poTopa rigporeHeparopa MOSICHIETLCS
KpecneHHsiM, Ha IKOMYy 306pakeHa oro CTpykTypHa cxema.

Ha cxewmi: 1 - poTop rigporeHepaTopa; 2 - 06'ekTuB; 3 - n A3epkan; 4 - n NiH3; 5 - oNTUYHa niHinka; 6 -
niHinka n okpemnx 14 gatyukie 6.1 - 6.n; 7 - 6GNOK 3a4aHHS NONOXEHHS; 8 - nepLni LMdpoBUIN KOMMNApaTop;
9 - nepwun enemeHT |; 10 - nepwwni reHepaTop iMnynecis; 11 - nepwun Tpurep; 12 - gpyrun enemeHt |; 13 -
nepwun AinbHUK vactotu; 14 - GydepHuii perictp; 15 - TpeTin perictp; 16 - yeTBepTUn LMpOBUIA
KomnapaTtop; 17 - gpyruin ginbHuK Yactotu; 18 - apyrun nivmneHuk; 19 - gewmndpatop; 20 - iHaukaTtop; 21 -
OaTuMK NOSIOXKEHHS; 22 - NepLUni pericTp; 23 - 4pyrnin reHepaTtop iMnynbciB; 24 - po3nogintosay TakTis; 25 -
apyrun pericTtp; 26 - undpposun cymartop; 27 - 6nok 3agaHHs WweuakocTi; 28, 29 - TpeTin i gpyrun undposi
komnapartopw, BianosigHo; 30 - TpeTin enemeHT I; 31 - gpyruin Tpurep; 32 - komytatop; 33 - ALIT; 34 -
nepwuin niymnbHuK; 35 - 6nok nam'aTi; 36 - reHepaTop Hanpyru, WO 3MiHIOETbLCA cTyniH4acTo; 37, 38 -
nepwunin Ta ApyrMi KepoBaHi nigcunioBadi, BignosigHo; 39 - BigeoKOHTponbHUIA Onok; 40 - iHTepdencHNi
6nok, npnyomy 3a 06'ekTBOM 2 n A3epkan 3 3akpinneHi Ha ONTUYHIN NiHIALI 5 TAKUM YMHOM, O iX NIIOLMUHN
YTBOPIOIOTb KyT 45° 3 rONOBHOK ONTUYHOIKO BICCIO | HA OOHIN ONTWYHIN OCi 3 A3epkanamMyn BCTaHOBMEHI N NiH3
4, Buxig nepworo AinbHWka Yactotu 13 nigknwyeHun [o Bxopis GydepHoro perictpa 14, neplioro
niymnbHKKa 34 Ta 4O NepLloro BXoAdy BidEOKOHTPONbHOro 6rnoka 39, opyrui Ta TPETi BXOAW SKOro 3'egHaHi 3
BMxogamu nepuworo 37 Ta gpyroro 38 kepoBaHUX NiACWIIOBaYiB, NepLli BXOAW SKUX MNiQKMOYEHi 40 BMXOQy
reHepaTopa Hanpyru, Wo 3MIHIOETbCA CTyniH4YacTo, 36, a Aapyri Bxoau 3'eaHaHi, BignoBigHO, 3 neplmm Ta
apyrum Buxogamu 6noka nam'ati 35, BxigHa umdpoBa LWMHA SKOro nigknioveHa Ao BMXigHOT LMPOBOI LUNHM
nepLloro nivnnbHuka 34, 4eTBepTU BXiO BiAEOKOHTponbHoro 6roka 39 pasom 3 nepwwum Bxogom AL 33
3'egHaHi 3 BUXOAOM KoMyTaTopa 32, BxigHa LMdpoBa LWMHa SKOro nigknoveHa 40 BUXIAHOT LMPOBOT LUNHK
OydepHoro perictpa 14, BxigHa umMdpoBa LMHA SKOro 3'€4HaHa 3 BMXodamu MNiHiMkn 6 n okpemux 14
patyukie 6.1 - 6.n, BuxigHa undpora wuHa AL 33 nigkntodeHa vepes iHTepdelicHnin 6nok 40 B kona EOM,
BMXigHa uMdpoBa LiMHA Onoka 3afjaHHA MOMOXEHHs1 7 3'eqHaHa 3 NepLUo BXIOHOW LUGPOBOHD LUMHOK
nepworo undpoBoro komnaparopa 8, gpyra BxigHa uudpoBa LUMHA SKOro pa3oM 3 BXigHUMMK LncpoBUMM
LUMHaMW nepLuoro 22 Ta gpyroro 25 pericTpis NigkntoYeHi 40 BUXIGHOT LMEPOBOT WWMHM AaTymKa NOMOXEHHS
21, Buxig nepLioro umndpoBoro komnapaTtopa 8 3'egHaHui 3 NepLrM BXO40M nepLuoro enemeHta | 9, gpyrun
BXig SIKOro MigKMYeHUn A0 neplioro Buxody Apyroro Tpurepa 31, a Buxig 3'€QHaHUi 3 nepliMM BXOAOM
nepworo Tpurepa 11, Apyrmin BXia4 AKOro MigKMYEeHMn A0 Apyroro Buxopy Apyroro Tpurepa 31, Buxig
apyroro enemeHta | 12 3'egHaHuin 3 gpyrum Bxogom AU 33, gpyra BxigHa uudpoBa LUMHA OpYroro
uncpoBoro komnapartopa 29 nigkniodeHa A0 BMXiQHOI LUMpPOBOI WKMHM Oroka 3agaHHSa WBMAKoCTI 27, a
nepwa BxigHa uudposa WrHa 3'egHaHa 3 BUXIOHOK LMEPOBOIO LINHOW LMdPOBOro cymaTtopa 26, nepLua i
apyra BXiHi UMGPOBI WNHM AKOro MigKMOYeHi, BiAnoBigHO, OO BUXIAHMX LMMPOBUX LWIMH nepLlioro 22 Ta
apyroro 25 perictpiB, BXoAW SKMX 3'€dHaHi, BiANOBIAHO, 3 NepwuM Ta ApPYrMM BUXOd4amu posnofinioBaya
TakTiB 24, TpeTin BWUXiO AKOro MiOKMOYeHWn OO Apyroro Bxody pApyroro tpurepa 31, Buxia Apyroro
reHepartopa iMnynbcie 23 3'egHaHU 3 BXOO4OM po3nofintoBaya TakTiB 24, Buxig nepworo Tpurepa 11
NigKMYEeHMn 40 NepLIoro Bxody Apyroro enemeHta 112, opyruin Bxig SKoro 3'egHaHUMM 3 BUXO40M MEpPLLOro
reHepatopa imnynbcis 10, a Buxig nigkniodeHuMin OO BXOAIB MEpLUOro AiflbHUKa Yactotm 13, reHepartopa
Hanpyru, Wo 3MiHIETLCA CTyniHYacTo, 36 Ta KomyTaTopa 32, BUXiAHI UMPOBI WMHW nepLuoro 22 Ta Apyroro
25 pericTpiB 3'egHaHi BiANOBIAHO 3 NEpLUOK i APYro BXiAHUMU LMAPOBUMU LLMHAMU TPETLOro LUGPOBOro
KoMnapaTopa 28, BuXxig SKOro nigknioyeHun 4o nepLuoro Bxoay Tpetboro enemenTa | 30, apyrui Bxig sikoro
3'eQHaHU 3 BUXOOOM Apyroro uuMdpoBoro komnapatopa 29, a BuXig NIOKMAOYEHWA OO0 NepLioro BXoay
apyroro Tpurepa 31, BuxigHa uugpoBa WMHaA AaTyvka MNONOXeHHs 21 3'€eaHaHa 3 nepLllol BXIiOHOH
LMGPOBOID LUMHOK YeTBepToro umMdpoBoro komnapatopa 16 Ta 3i BXigHOW UMEPOBOK LUMHOK TPETLOro
perictpa 15, BuxigHa umudpoBa WKMHa SKOro NigknyYeHa A0 Apyrol BXigHOT undpoBOI LUNMHU YETBEPTOro
uudposoro komnapaTtopa 16, Buxig gkoro 3'egHaHUn 3 ApYruM BXOL4OM TpeTboro perictpa 15 ta 3i Bxogom
Apyroro ginbHuKa 4Yactotu 17, BUXiA SKOro NiAKMoYeHU o ApYroro Bxody Apyroro nivunbHuka 18, nepini
BXifi SIKOr0 pasoM 3 neplumM BXOAOM TpeTboro perictpa 15 3'egHaHi 3 BMXOOOM MEPLUOro LMEpPOBOro
koMnapatopa 8, BuxigHa UMdppOoBa LWMHA APYroro fivyvnbHuKka 18 migknodeHa OO BXiAHOI LMAPOBOI WUHK
dewmdpartopa 19, BuxigHa umdpoBa LWKHA AKOro 3'eqHaHa 3i BXiAHOK LMPOBOO WKHOKW iHAnkaTopa 20,
nosuuieto 1 No3HayYeHo poTop rigporeHepaTopa.

3anponoHoBaHun NpuCTpin npautoe Tak. [Npu nogadvi Hanpyru >xueneHHst nepwun 10 Ta gpyrmi 23
reHepaTopu iMnynbCiB NOYMHAKTL POpMyBaTK BiANOBIAHI NnocnigoBHOCTI iMnynbciB. MNoTik iHdppavyepBoOHOro
BMMNPOMIHIOBaHHS, SIKUA CTBOPIOETLCA MOBEPXHEK poTopa rigporeHepaTopa 1, WO 3HAaXOAMUTbCA Ha OesKin
BiACTaHi Big ONTMYHOI CMCTEMU NPUCTPOIO, NOTpannse yepes o6'ekTUB 2, Yepes n A3epkan 3, WO 3akpinneHi
Ha ONTUYHIN MNiHIMLi 5, Ta Yyepe3 n NiH3 4 Ha nNiHiky 6 n okpemux 14 gaTtumkis 6.1 - 6.n, po3TalloBaHMX
B3[0OBX pagiyca poTopa. OuyeBMaHO, LWo npu obepTaHHi poTopa rigporeHepaTopa 1 B KOXXEH MOMEHT 4acy B
none 3opy niHivikn 6 n 14 patuumkie 6.1 - 6.n noTpannse nuwe dparMeHT NOBEPXHi B3AOBX pagdiyca poTopa.



OTpumytoum chparMeHTU TEMMOBOro 300paXKeHHs, MOXHa nodyayBaTu TENnoBWIA MOPTPET BCiEi MOBEPXHi
poTopa rigporeHepaTtopa 1 B npoueci noro poboTw.

Axwo poTtop rigporeHepatopa 1 3HaxXoOuTbCA B HEPYXOMOMY CTaHi abo MOro LWBMAKICTb ODepTaHHS
MEHLLA Big HOMiHanNbHOI, TO Ha eKpaH BigeOoKOHTporbHOro 6noka 39 Tennose 306paXkeHHs1 MOBEPXHi poTopa
He BmBOAMTLCS. Lle o6ymoBneHo HacTynHuM. ig BNAMBOM Apyroro reHepatopa iMnynbciB 23 noYeproso Ha
BMXo4ax posnoginioBava TakTiB 24 dopmyloTbeca curHanu. CurHanom 3 nepLuoro BMxXody posnogintosava
TakTiB 24 B nepwnin perictp 22 3anucyeTbCs KOA4 3 BUXOAY AaTymka nonoxeHHs 21. B gpyrun perictp 25
CUrHamoMm 3 [pyroro BUXOAY pO3nofinioBava TakTiB 24 3anucyeTbCA iHWWA KOO 3 BUXOAY JAaTyuka
nonoxeHHst 21. PisHuuA 3a3HayeHUX KodiB 3a OAMHULIO Yacy, o 3abe3nevyyeTbCsl ApYrMM reHepaTopom
imnyneciB 23, aBnse cobol LWBMAKICTE obepTaHHA poTopa rigporeHepartopa 1, WO i BM3HaAYaeTbCs B
LMdpoBOMYy cymaTopi 26 Ta NOAAETbCS Ha MepLUMi BXid Apyroro uudpoBoro komnapartopa 29, B dKOMy
30INCHIOETLCS MOPIBHAHHA Y BUMMSAAI KOOIB MOTOYHOI LIBMAKOCTI 00epTaHHA poTopa rigporeHepatopa 1 3
HOMiHamNbHO, fKa 3anucaHa B 6roui 3agaHHa WBuAKocTi 27. OgHOYaCcHO cUrHanm 3 BUXoaiB nepLuoro 22 ta
apyroro 25 perictpiB HagxogsTb Ha BXOOAM TPeTbOro LMpPOBOro kKomnapaTtopa 28, Oe BiobyBaeTbcs
nepeeipka Hanpsamy obepTaHHs poTopa rigporeHepaTopa 1. B pasi KOpekTHOro BUMiptoBaHHS LWBWAKOCTI, Ha
BMXOAiI TPETbOro UMdpoBOro kKoMmnapatopa 28 3'aBNAETbCS CUrHan foriYHol OANHWLI, SKMA BigKpUBaE TPETIN
enemeHT | 30. Y BuMnagky, KOMM LWBMAKICTb MEHLWA Big HOMiIHamNbHOI, Ha BUXOAi OPYroro uUMdpoBOro
koMnapatopa 29 3'aBnseTbCA CUrHan foriYHoro Hyns, skun yepes Tpetii enemeHT | 30 nig gieto curHany 3
TPETLOro BUXOAY po3nointoBaya TakTiB 24 3anucyetbcd B gpyruvi Tpurep 31. MNpu ubomy Tennosuii noptTpeT
poTopa He (iKCYeTbCS.

Axkwo X wemakicte obepTaHHs poTopa rigporeHepaTopa 1 CTae piBHOK HOMIHAsbHIN, TO Ha ApYyromy
Buxodi apyroro Tpurepa 31 3'SBRASETbCA CUrHam NOMYHOro Hyrsi, Ha MOro nepliomMy BuXodi 3'ABNSAETbCS
curHan noriyHoi oAuHMUI, SIKMIA NogaeTbest Ha BXig nepuioro enemeHTta | 9. B MomeHT obepTaHHs poTopa,
KONnW BiH 3HAXoOMTbCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOOW 3 BUXOAY AaTyuka noroxeHHs 21 1a 3
BMxo4y Ornoka 3aJaHHA MNONOXEHHA 7 cniBnagaltoTb, HA BMXOAi Mepllioro umdpoBoro komnapatopa 8
3'ABNAETLCA CUrHaN NorivyHoOT 0ANHULI, SKUM Yepes nepLunin enemMeHT | 9 BCTaHOBMOETLCA B OAVHUYHWUIA CTaH
nepwwuinn Tpurep 11. BHacnigok uboro iMnynbcu 3 BUXo4y NepLloro reHepaTopa imnynecie 10 Yepes gpyrumn
enemeHT | 12 nouyuHatoTe HagxoauTn B GNOKM, 3a OOMOMOro AKMX (POPMYETbLCA TEMMOBMI MOPTPET Ha
eKpaHi BigeoKOHTpOnbHOro 6noka 39.

3anexHo BiA4 KyTOBOi LIBMAOKOCTI oOepTaHHA ® poTopa rigporeHepatopa 1 BubpaHa udacTtoTa
cdopmMyBaHHA iMnynbciB fi nepworo reHepatopa imnynbciB 10, WO noB'A3aHO cniBeigHOWeEHHAM fi/n =
o/(2n-m), e m=360°/B, B - MiHIManbHWI CEKTOpP NOBEPXHi PoTOpa, WO noTpannde B nore 3opy NiHik1 6 n
okpemux 14 patumkiB 6.1 - 6.n, n - KoediUiEHT AiNeHHA nepworo AinbHuka Yactotm 13, wWo Bignosigae
KinbkocTi n okpemux 14 patuumkie 6.1, 6.2,...,6.n. OTxe, 3 vactoTow fi/n, NpU HOMIHANbLHIN LUBMAKOCTI
obepTaHHs poTopa, Ha BUXOAi NepLIoro AinbHuka Yactotu 13 3'9BnstoTbCs iMNYNbCK, SKUMU GIKCYIOTBCS Y
6ydepHomy pericTpi 14 Ha Yac AT = n/fi eNeKTPUYHI CUrHanu B aHanoroBoMy BUIMSAAi 3 BUXOAIB N OKPEMUX
14 patuukie 6.1, 6.2,..., 6.n. AMANITYAN UMX CUrHaniB NPONOpPUIAHI TeMnepaTtypi eneMeHTapHuUxX AiNsHOK
noBepxHi 06'ekTa (KinbkicTb Takux AinsaHok N=n-m). Komytatopom 32 34ilCHIOETLCA 34MTYBaHHS iHcpopmauii
3 OydepHoro perictpa 14 3 HacTynHUM ii NepeTBOPEHHAM i3 napanenbHOro Buay MNPELCTaBMEHHA B
nocnigosHun. CcopmMoBaHUA TakMM YMHOM CUrHan 3 BUXOAY KomyTatopa 32 noTpannse Ha BXig
BigeokoHTponbHoro 6noka 39 i Ha Bxig AL 33, B Akomy BiH nepeTBOptoeTbCA B UudpoBy hopMy Ta yepes
iHTepdericHnin 6nok 40 nepepaeTbesa B EOM.

"eHepaTop Hanpyru, WO 3MIHIETLCA CTyniHYacTo, 36, nepwwuin 37 Ta apyrun 38 KepoBaHi nigcunoBavi i
6nok nam'siti 35 npusHayeHi ana OpMyBaHHSI CUrHaniB PO3ropTkM BigeOKOHTponbHOro 6noka 39. CurHan
yacTtoTot fi, WO HAOXOAWUTb Ha BXif reHepartopa Hampyru, WO 3MIHKETbCS CTyniH4acTo, 36, Ha Buxogi
npunmae cTyniHJacTty dopmy (MIiCTUTb N CKMagoBux) i MOgaeTbCs Ha Bxoaum nepworo 37 i gpyroro 38
KepOoBaHMX nigcunoBavis, koeilieHT NiACUNEHHsST SKMX 3a4aeTbCa BUXIAHUMU curHanamm 6noka nam'aTi 35.
Mpy ubomy koedilieHTn nigcnneHHs nepioro 37 Ta gpyroro 38 KeposBaHUX NiACUNIOBAYIB 3a0al0TbCA Tak,
Lo Ha X BMxodax popMyroTbCa curHanu, nponopuinHi Ri-sing; Ta Ri-cosej, BignosigHo, ae Rj - pagiyc, oj -
KyT KOOpAWHATK eNeMeHTapHOI OiNsHKM NOBEPXHi poTopa B MOMNSAPHIA CUCTEMI KOOpPAWUHAT, WO 06yMOBMEHO
cUrHanamm 3 gatumka nonoxerHs 21. Mpu upomy '=0N 1=0m,

Ha Bxig 6roka nam'ati 35 curHann Hagxo4aTb 3 NepLIOro nivnnbHUKa 34, koedilieHT nepepaxyHKy SKoro
AopiBHIOE M. B pesynbTaTi Ha ekpaHi BigeoKOHTpOnbHOro 6noka 39 npu HasgBHOCTI OAHOTO iHOpPMaLiiHOrO
CUrHany, OBOX CurHamniB pO3ropTkM Ta CWUrHany 3 BuUXoAdy MepLlioro AinbHuka 4vactotn 13 dopmyeTbes
300paXeHHs, Lo BigNoBigae TENIOBOMY NOPTPETY poTopa rigporeHepaTopa 1.

OueBMaHO, WO 3rigHO i3 3anpomnoHOBaHUM anropuTMOM CKaHyBaHHS poTopa rigporeHepartopa 1
30INCHINETLCA CroYaTKy B3AOBX Aesikoro pafiyca R;. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LLO fexaTtb Ha
pagiyci Rj, 3A4iINCHIOETbCA CkaHyBaHHA N TOYOK, WO nexatb Ha pagiyci Rj«1. Tak 3Haxoautbcs Kkpyrosa
po3ropTka BCbOro TEMNOBOro 306paxkeHHsi poTopa rigporeHeparopa 1 B npoueci noro poboTu.

BusHaueHHsa nonoxeHHs poTopa rigporeHepatopa 1 B KOXXEH MOMEHT Yacy 3AiINCHIOETLCS Tak. B MoMeHT
MosiBU CuUrHany Ha Bmxopfi neplioro LmudpoBoro komnapatopa 8 TpeTin perictp 15 Ta gpyrmi niyvnebHuk 18



0OHynawTbeA. NpynycTMo, WO uUe 34IACHIOETECS B MOMEHT, KON Ha BUXOAi AaTyuKa MOMOXeHHs 21
3'ABNSAETbCA HyNbOBUM Kod. lMpu ubOMy Ha BMXOAi 4eTBepToro uLmndpoBoro komnapaTtopa 16 3'aBnsdeTbcsd
CUrHan noriyHoro Hyns. Yepes gesikmini 4ac Npu MOBEPHEHHI pOTOpa Ha MEBHUI KyT Ha BUXOAi AaTyuka
nonoxeHHst 21 3'ABNAETbLCA KOA, BiOMIHHMI Big HyNs, BHACMILOK YOro Ha BMXO4i YeTBepToro LmMcpoBoro
komnapaTtopa 16 3'9BNAE€TbCA CUrHanm nOriYyHOI OAWMHWLI, SKUM KO 3 BUXOAY AaTyuka nonoxeHHs 21
3anucyeTbes B TpeTin perictp 15. B pesynbTaTti Ha BUXO4i YeTBepTOro UMdpoBoro komnapaTtopa 16 3HoOBY
3'ABMSAETLCS CUrHan noriYyHoro Hyns. MNMpu Yeprosin 3MiHi LMPPOBOro KOAY Ha BMXOAI AaTUYMKa NOMOXEHHS 21
Ha BMXodi YeTBepTOoro UMdpPoBOro Komnapatopa 16 3HOBY 3'ABNAETbLCA CUrHAN NOriYHOI oauHUUi. Takum
YMHOM, ChopMOBaHa MOCMIAOBHICTbL iIMNYNbCIB MOAAETLCA Ha BXi4 APYroro AinbHWKa Yyactotn 17, koediuieHT
JineHHsa akoro fopisHoe m. [pu ubOMY Ha BUXOAi Apyroro nidnneHuka 18 hopmMyeTbCa NOCNIAOBHICTL KOAIB,
3MiHa SKMX 3OINCHIOETLCA MpU 3MiLLEHHI poTopa rigporeHepatopa 1 Ha oauH nontoc. Ui kogn nogatoTbea
yepes gewundppatop 19 B iHaukatop 20, 3a AONOMOrOK SKOr0 MOXHa BiOCNIAKOBYBATM B KOXEH MOMEHT
yacy, B AKOMY MOSOXEHHI 3HaxoaMTbCs poTop rigporeHepatopa 1.
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