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006'ekTVB, iH(PpPaYepBOHUI MNpUMAMaY, WO MICTUTb N OKPEMMUX iHPpPayYepBOHMX CEHCOPIB, AiNbHUK
yacTtoTu, 6ydepHu perictp, kKomyTtaTop, 6M0K MiQroTOBKM OaHWUX, ABa reHepatopu iMnynbCiB, ABa
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KopucHa mopgenb HanexuTb A0 OGe3KOHTakTHOI TepMOMETpii i Moxe O6yTu BuKOpUCTaHa Ang
BUMIipIOBaHHsS TemnepaTtypu o6'ekTiB, LLIO 06epTaloTbCs, 30Kpema poTopa rigporeHepaTopis.

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMiptoBaHHS Temnepatypu (MaTeHT YkpaiHn Ne 14687,
M. kn. GO1K 13/00, 6ton. Ne 5, 2006), wo micTute o6'ekTMB, Aiadparmy, A3epkano, BUKOHAHE Y
BUrNSAi  BBIrHYTOrO KOHyca 3 TOBEPXHEK, WO Bigobpaxae MPOMEHI CBITNOBOrO MOTOKY,
iHppavyepBOHUI MNpuiAMady, Wo siBnsie cobot uuniHap, CekKuil SIKoro € oKpeMuMMu iHpavyepBOHMMU
CeHcopaMu, BUXOAM SIKMX 3'eQHaHi BignoBigHO 3i BXigHOW LUMHOK GydhepHoro perictpa Ta 3i BXigHOM
LUMHOK Oroka CUMHXPOHi3aUii, BMXig SIKOro 4Yepes3 kepoBaHWIA TaKTOBUW reHepaTtop MNiAKMYeHui 4o
nepLuoro Bxoay 6mnoka niarotoBkM AaHWx, 4O BXO4Y KOMyTaTopa, 4O BXO4Y reHepaTtopa Hanpyru Ta oo
BXOAY AiNbHMKA 4acTOTW, BUXiA SIKOro 3'eQHaHni 3 neplumMm Bxodom GydepHoro perictpa, 3 nepLuimm
BXOAOM BiQ€OKOHTPONbHOro 6510ka Ta 3 NepwmMm BXOAOM MiYMNbHMKA, BUXiO SIKOMO MigKITOMEeHU oo
OpYroro BXoAy Knio4a, Buxig Akoro 3'€eQHaHMi 3i BXOOAOM KPOKOBOrO ABWIyHa, Bamn sIKOro 3B'A3aHWUN 3
Jiadparmoto, BuxigHa wnHa GydepHoro perictpa nigkniodeHa OO BXiAHOI LWMHU KOMyTaTopa, BuXig
AKOro 3'eAHaHui 3 ApyrMMm BXogom Broka nigroToBKM AaHUX Ta 3 APYrMM BXOAOM BiJE€OKOHTPOSIbHOMO
Onoka, TpeTi i 4YeTBepTUI BXOOM SIKOFO MiOQKMHOYEHi BiAMOBIAHO A0 BUXOAIB NepLUoro i gpyroro
KepoBaHuX MigcustoBadiB, NepLli BXoau SKMx 3'edHaHi 3 BUXOAOM reHepartopa Hanpyrm, a gpyri Bxoam
NigKNoYeHi BiANOBIOHO A0 NEepLUOro i ApYyroro BMXOAIB MOCTIMHOMO 3anam'aTOBYHUYOro MNPUCTPOLO,
nepwa BxigHa umcpoBa LKMHA AKOro 3'egHaHa 3 BMXIQHOK UMPOBOIO LLMHOK MiYnNbHUKA, APYrin
BXi SIKOro NiAKMOYEHUA OO0 neplioro Bmxogy Oroka ynpaeniHHS, APYrMiA BUXi4 SIKOro 3'egHaHWUA 3i
BXOOOM Orioka CMHXpOHi3alii, a TpeTin BuXig niaknoyveHnn go gpyroro Bxoay O6ydepHoro perictpa,
BuXig Gnoka niarotoBkn AaHux 3'egHaHui 3 konamum EOM, BuxigHa wwuHa 6ydepHoro perictpa
nigkrodYeHa OO BXigHOI WunHM 6rnoka obpobkn curHana, BXig sKoro 3'‘egHaHvii 3 BUXOOOM MEpPLUOro
reHepartopa iMnynbciB, a BMXig NigknodeHnun 0o Bxoay 6rnoka obuncneHHs, Buxig sikoro 3'egHaHui 3i
BXOAOM aHanoro-undpoBoro nepeTsopioBaya, Lugposa BuxigHa WMHa SKOro NigknioveHa Ao Apyrol
BXiAHOI LMPOBOI LUNHM Bnoka nam'aTi, BUXia QiNbHUKA 4acToTW 3'eQHaHN 3 NepLIMM BXOAO0M KIto4a.

[(ONOBHUM HeaoMiKOM [aHOoro MpPUCTPOK € Te, WO BiH He O03BOMsE BMMIpOBATUM TemnepaTypy
Hambinbl HarpiToi To4YkM OOMOTKM poTopa rigporeHepaTtopa B MNPOLECi MOro pobOTH, OCKINbKK
rigporeHepaTtop € crneundiyHO enekTPUYHOI MAaLLMHOK 3aKPUTOrO BUKOHAHHSA, WO YCKNagHHoE
[OCTyn 0o noro o6epToBMX YaCTUH.

3a npototTun BUOpaHO NpPUCTPiIA Anst ©E3KOHTaKTHOro BUMIPIOBAHHS TemnepaTypu poTtopa
rigporeHepatopa (MateHT YkpaiHu Ne 66866, M. kn. GO1K 13/08, 6ton. Ne 2, 2012), wo Mictutb
06'ekTVB, iH(PpPa4YepBOHUA NpuUiMad, WO MICTUTb N OKPEMUX iH(PPAYEpPBOHMX CEHCOPIB, AiNbHUK
yacTtoTn, 6ydepHu perictp, KomytaTop, 650K NiAroTOBKM AaHMX, ABa reHepatopu iMnynbciB, ABa
KepoBaHi nigcunioBadi, Bi4€OKOHTPOMbHUI BNOK, MNiYMMbHUK, reHepaTop Hanpyrm Ta ©mok nam'ari,
OaTUYUK NONOXEHHSA, BMNOK 3aAaHHs NOMNOXEHHs!, 6rOK 3aaHHA LWBMAKOCTI, pO3NoaintoBay TakTie, ABa
perictpu, ABa uUMMPOBUX KOMMapaTopu, LMPOBUA cymaTop, ABa Tpurepw, ABa ernemeHTn | Ta
iHOMKaTop, MpUYOMY BUXI4 AiNbHMKA YacTOTM MIgKMYEeHWA OO0 BxofiB OydepHoro perictpa,
niymnbHVKa Ta 0O NepLloro BXo4y BiAEOKOHTPONbHOro 6roka, opyrii Ta TPeTin BXOOU SKOro 3'€4HaHi
3 BMXOAaMu NepLUoro Ta Apyroro KepoBaHUX MigcuoBaYiB, NepLli BXOAW SKUX NiOKMYeHi 40 BUXoaY
reHepatopa Hanpyru, a gpyri Bxogu 3'€dHaHi BiAMOBIAHO 3 nmepwum Ta ApyrMM Buxogamu Onoka
nam'sti, BxigHa uupoBa LMHA SKOro MigKMYeHa [0 BUXIOHOI LMEPOBOI LWWHU NiYMAbHKUKA,
YeTBEPTUIN BXiO BiOAEOKOHTPONbHOrO 6roka pas3oM 3 MepwvM BXOAOM Orfoka MiaAroTOBKM AaHUx
3'egHaHi 3 BUXOOOM KOMyTaTopa, BXiAHa LM@pOoBa LWMHA SKOro nigkniodeHa 00 BUXIQHOIT umncpoBoi
WwuHKn BydepHoro perictpa, BxigHa uMdpoBa WMHA HKOrO 3'€dHaAHa 3 BMXOAaMUM N OKpeMux
iHpayYepBOHMX CEHCOPIB iHpayepBOHOro NpuiMaya, Buxig 6roka niaroToBKM gaHWX NiAKMOYEHUN B
kona EOM, BuxigHa umdpoBa wWnHa OGroka 3adaHHSA MONMOXEHHS 3'eéQHaHa 3 MepLlol BXiOHOH
LMdPOBOIO LUMHOK NepPLUOro LUgpoBOro KoMnapaTopa, gpyra BxigHa ungpoBsa LWMHa SKOro pasom 3
BXiOHUMWU UUPOBMMM LUIMHAMK MEpPLUOro Ta APYroro pericTpiB MigKMoYeHi 4o BMXIQHOI LUMdPOBOi
LWMHW faTymKa NOMOXEHHS, BUXIA nepLlioro uudpoBoro komnaparopa 3'€4HaHuin 3 NeplinMm BXO4OM
nepLuoro enemeHTa |, opyrni BXig SKOro NigKnNioYeHUn 40 NepLuoro BUXo4y ApPYroro Tpurepa, a Buxia
3'eQHaHNn 3 NepLIMM BXOAOM MepLloro Tpurepa, ApYrui BXif, SIKOrO pasom 3i BXOAOM iHAMKaTopa
NigKroYeHi 4O Apyroro BUXOAY ApYroro Tpurepa, nepLinin BXig SiKoro 3'€AHaHuin 3 BUXOLOM OpYroro
LumdpoBOro komnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigknyeHa A0 BUXiAHOI LMdPOBOI
LWMHM Oroka 3afaHHA LWBWAOKOCTI, a neplua BXigHa undposa wWuHa 3'egHaHa 3 BUXiOHOW LM pPOBOIO
LUMHOK LUndpoBOro cymaTopa, nepLia i gpyra BxigHi umMdpoBsi LWWMHU AKOro nigknoyeHi BignosigHo oo
BUXIOHUX LMPOBUX LLKH NEepLIoro Ta APYroro pericTpis, BXOAW SKMX 3'€QHaHi BigMNOBIAHO 3 nepLumm
Ta OpyruM BMXOod4amu po3nogintoBada TakTiB, TPETiM BUXig SKOro nigknyeHun 0O OpYyroro Bxoay
apyroro Tpurepa, BuUxig Apyroro reHepaTtopa iMnynbCiB 3'egHaHui 3i BXOAOM po3nogintoBaya TakTiB,
BUXiO nepwlioro Tpurepa nigkrioyeHnn 40 NepLluoro Bxody Apyroro enemeHdTa |, gpyrmi Bxig SKoro
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3'eQHaHMIA 3 BMXOOOM MEpLUOro reHepaTtopa iMnynbCiB, a BMXig MigKMOYEeHUn OO BXOAiB AiNbHuMKa
4YacToTW, reHepaTopa Hanpyru, KoMyTaTopa Ta 4o ApYyroro BxoAy 6510ka NigrotToBkv AaHWX.

[(ONoBHUM HeaoniKoM JaHoro MpPUCTPOKD € Te, WO BiH He O03BONs€E BUMIpIOBaTW TemnepaTtypy
HanbinbLL HarpiToi TOUKM OOMOTKM poTopa rigporeHepaTopa B NPOLECi Moro poboTw, i3-3a BigCyTHOCTI
MOXITMBOCTi AOCTYyMy A0 MOro o6epToBMX YaCTWH, BPaxoBYylOUM, LLO rgporeHepaTop € cneumdivyHow
€neKTPUYHOI MaLUNHOKO 3aKPUTOro BUKOHaHHS.

B ocHoBy kopucHOI mogeni MOCTaBfneHO 3afdady CTBOPEHHSA MNPUCTPOID AN Oe3KOHTaKTHOro
BMMIpIOBaHHS TeMnepaTypu poTopa rigporeHepartopa, B SKOMy 3a paxyHOK BBEAEHHS HOBUX BIOKiB Ta
3B'A3KIB MK HUMU 3'ABMNSETbCA MOXMMBICTH Ha MNpaLioyoMy rigporeHepaTtopi BuMiptoBaTu
TeMnepaTypy Hambinbll HarpiToi TOYKM OOMOTKM pOTOpa B MpoLECi Moro obepTaHHs, Wo A03BONsAE
PO3LWMPUTU (PYHKLIOHAMBHI MOXIUBOCTI NPUCTPOIO.

lMocTtaBneHa 3agaya BUPIWWYETLCA TUM, WO B NPUCTPIA Ans Ge3KOHTAKTHOrO0 BUMIPHOBAHHS
TemnepaTypu poTopa rigporeHepartopa, Wo MiCTUTb 06'eKTMB, iHpaYepBOHUI NpUAMaY, WO MICTUTb
N OKpeMux iHgpavYepBOHNX CEHCOPIB, AiNbHMK 4acTtoTu, OydepHun perictp, KomyTtaTop, 6nok
NigroToBKM AaHWX, OBa reHepaTopu iMMNynbCiB, ABa KepoBaHi nigcumntoBadi, BigeOKOHTPObHUIA BIIOK,
NiYMnbHWK, reHepaTop Hanpyru Ta 610k NamM'aTi, 4aTYMK NOMNOXEHHS, GrTOK 3a4aHHA MONOXEHHS, 60K
3a4aHHa LWBWAKOCTI, po3nogintoBady TakTiB, ABa perictpu, ABa UngpoBmMx KomnapaTtopu, umdpoBui
cymartop, ABa Tpurepu, Asa enemeHTu | Ta ingukaTop, NpM4oMy BUXig AiflbHMKA YacTOTH NiQKIHOYEHWI
0o BxopaiB 0ydepHoro perictpa, niYnnbHUKa Ta OO NepLUIOro BXoAy BideOKOHTpONbHOro 6noka, apyrun
Ta TPEeTin BXoau SKOro 3'edHaHi 3 BMXOL4aMW MEpLUOro Ta ApYroro KepoBaHMX MigcuntoBadie, nepuui
BXOAM SAKMX NiAKIIOYEHI 4O BUXOAY reHepaTtopa Hanpyru, a Apyri BXoaum 3'e4HaHi BianoBiaHO 3 nepLumm
Ta Apyrum Buxogamu 6noka nam'ati, BXigHa UMdpoBa LWMHA SKOro NigknioveHa 4o BUXigHoi undposoi
WMHX MiYnnbHUKa, YeTBEepTUM BXi4 BiAEOKOHTPONbHOro 6rnoka pasom 3 nepwum Bxogom 6roka
NigroToBKM AaHux 3'edHaHi 3 BUMXOOOM KOMyTaTopa, BXigHa LMdpoBa LMHA AKOro NigknyeHa [o
BMXiQHOI LUndpoBoi WnHK BydepHoro perictpa, BxigHa undpoBa WnHa SKoro 3'egHaHa 3 BUxogamu n
OKpeMUX iHppayepBOHUX CEHCOpPIB iH(pa4YepBOHOro npuimada, BuMXig Onoka NiAroToBKM AaHMX
nigkntodeHnii B kona EOM, BuxigHa undpoBa WnHa 6noka 3agaHHs NONOXEHHS 3'eQHaHa 3 NepLUor
BXiZAHOK UUAPOBOIO LMHOK NepLloro LumMdpoBOro Komnapartopa, gpyra BxigHa uudgposa LnMHa SKoro
pasom 3 BXiAHUMW UUPOBUMM LUIMHAMW MEPLUOro Ta APYroro pericTpiB NigkroyeHi OO0 BUXiOHOI
LMGPOBOI LLUMHM AaTyMKa NOSNTOXEHHS, BUXig nepLloro LnugpoBoro Komnaparopa 3'eqHaHui 3 nepLnm
BXOJOM MepLloro enemMeHTa |, gpyrnin Bxig SKoro nigknioveHnn 4o nepLioro Buxody Apyroro tpurepa,
a BuXig 3'egHaHUn 3 nNeplwuM BXOAOM MepLloro Tpurepa, ApYrun BXiO sIKOro pasom 3i BXOAOM
iHOMKaTopa nigknw4yeHi 0O Apyroro BUXOAY APYroro Tpurepa, neplwui BXig SKOro 3'egHaHun 3
BMXOAOM [pyroro uUMdpoBOro Komnaparopa, Apyra BXigHa uudpoBa LUMHa SAKOro nigknoyeHa go
BMXiOHOI LMPOBOI WKHK Bnoka 3afjaHHs LWBMAKOCTI, a neplia BxigHa umdpoBa wwuHa 3'egHaHa 3
BUXIAHOK LU@POBOIO LLUMHOK LMPOBOro cymaropa, nepwa i gpyra BXifgHi LMAPOBI LUMHN SKOro
NigKNOYeHi BiANOBIOHO A0 BUXIAHWX UMPOBUX LWIWH NEepLloro Ta APYroro pericTpiB, BXOAW SAKUX
3'egHaHi BignoBiAHO 3 nepwyM Ta ApyruMm BUxodamu po3nofintoBadva TakTiB, TpeTid BUXig SKOro
NigKIoYeHnd 40 Apyroro BXo4y ApYroro Tpurepa, BUXig ApYroro reHepartopa iMnynbciB 3'€QHaHUN 3i
BXOOOM pO3nofjintoBaya TakTiB, BUXi4 NepLloro Tpurepa nNigkMoYeHnn OO NepLuoro Bxody ApYyroro
enemeHTa |, gpyrmin BXig AKoro 3'€eAHaHMN 3 BUXOAOM MepLIOro reHepartopa iMMNynbCiB, a BUXia
NigKoYeHnn OO BXOAIB AifbHUKA 4acToTW, reHepaTtopa Hanpyru, Komytatopa Ta [0 OpYyroro BXxoay
©roka MigroToBkM JaHWX BBEOEHO TPETIl i YeTBepTui pericTpu, Tabno 3 CEMUCErMEHTHUX ENIEMEHTIB,
aHanoro-uMdpoBun nNepeTBopioBaY, TPeTin eneMeHT |, TpeTih undpoBU KoMMapaTop, nNpU4oMy
BXigHa UmMdpoBa LMHA Tabro CEMUCENMEHTHUX eNEeMEHTIB 3'€AHaHa 3 BUXIAHOK LMEPOBOO LLUMHOK
YeTBEpPTOro pericTpa, BXig AKOro nigknYeHWn 0O BMXOOYy MepLlioro umMgpoBOro komnapaTopa, a
BXigHa uucppoBa WKMHA pas3oM 3 MNepLol BXiOHOK UMEPOBOK LUMHOK TPEeTboro UMdpoBOro
Komnaparopa 3'egHaHi 3 BUXigHOK LiMPOBOIO LWNHOK TPETLOro pericTpa, BXif SKOro nigKroyYeHuin oo
BMXOAY TPEeTbOoro enemeHTy |, a BxigHa undpoBa WnMHa pa3om 3 APYrok BXiAHO LMGPOBOIO LLINMHOK
TPeTboro umcpoBoro komnapatopa 3'egHaHi 3 BMXIAHOK LMGPOBOK LUMHOK aHanoro-umdgpoBoro
nepeTBoploBaya, Nepluni BXia SKOro NiAKMYEeHWA 0O BUMXOAY KOMyTaTtopa, a Apyrnii BXi4 pasom 3
nepLinMM BXOOOM TpeTboro enemeHta | 3'egHaHHi 3 BMXoOoOM Apyroro ernemeHTa |, apyruin Bxia
TPeTboro enemeHTa | nigknoyeHnin 4o BUXOAY TPeTbOoro LndpoBoro komnaparopa.

MpucTpin gna ©Oe3KOHTAKTHOrO BMMIPIOBaHHA  TemnepaTypy poTopa rigporeHepartopa
NMOSICHIOETBCA KPECMEHHAM, HAa AKOMY 300paXkeHa Moro CTPYKTypHa cxema.

Ha cxemi: 1 - o6'ekTnB; 2 - iHppayepBOHMI NpUAMaY, WO MICTUTb N OKPEMUX iHPpaAYEpPBOHMX
CeHcopiB; 3 - ONOK 3a4aHHA MONOXEHHS; 4 - nepwnin LMdPOBUIA KOMMapaTop; 5 - Nepwni enemenT |;
6 - NnepLwnin reHepaTop iIMNYNbCIB; 7 - nepwun Tpurep; 8 - apyrun enemeHT |I; 9 - ginbHWK yactoty; 10 -
OydbepHun perictp; 11 - gaT4MK NONOXEHHSN; 12 - nepLumn pericTp; 13 - opyru reHepaTop iMNyrbCiB;
14 - posnogintoeay TakTiB; 15 - gpyrun perictp; 16 - uudposui cymatop; 17 - 6ok 3agaHHS
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wBMAKocTi; 18 - apyruii umdposun komnapartop; 19 - gpyrun Tpurep; 20 - iHgukaTop; 21 - KOMyTaTop;
22 - Bnok niarotoBkn gaHux; 23 - 6ok nam'aTi; 24 - niyvnbHKK; 25 - BioeOKOHTPONbHMI 61oK; 26, 27 -
nepwnin Ta gpyrmin KepoBaHi nigcuntoBadi; 28 - reHepatop Hanpyru, 29 - yeTtBepTun perictp, 30 -
Tabno 3 ceMUcerMeHTHUX eneMeHTiB, 31 - aHanoro-undpoBuiA NepeTBoptoBad, 32 - TpeTin pericTp, 33
- TpeTin enemeHT |, 34 - TpeTin undpoBuin KOomMnapaTop, NpPUMYOMY BUXiO AiNbHWKA 4vactotn 9
nigkrodeHnn go BxoaiB OydepHoro perictpa 10, nidnnbHuMka 24 Ta [o  Mepuworo  Bxopy
BiJEOKOHTPONbLHOro 6rioka 25, Apyruin Ta TPeTin BXOAM SIKOro 3'eQHaHi 3 BUXogaMu nepluoro 26 ta
apyroro 27 KkepoBaHuX MigCcUoBaYiB, NepLUi BXoAn AKX MiOKIIOYMeHi OO BUXO4Y reHepaTopa Hanpyru
28, a gpyri Bxoau 3'egHaHi BignoBigHO 3 neplwimM Ta ApyrMMm Buxodamu Groka nam'ati 23, BxigHa
uMdpoBa LWNHA AKOro MNigKNYeHa 00 BUMXIOHOT LUMAPOBOI LWIMHW NiYUNbHUKA 24, 4eTBepTUn BXig
BiJEOKOHTpONbHOro 6noka 25 pa3om 3 nepwimMm Bxodom ©Onoka nigrotoBkM AaHux 22 3'egHaHi 3
BMXOOOM KoMyTaTtopa 21, BxigHa umdpoBa WMHA SKOrO MigKNYeHa A0 BUXIQHOT LMAPOBOI LUUHK
OydepHoro perictpa 10, BxigHa uudpoBa LMHA AKOro 3'egHaHa 3 BUXOAaMW M OKPEMUX
iHppayepBOHNX ceHcopiB 2.1-2.n iHdpayepBOHOro npuriMava 2, Buxig 6noka niarotoBkM gaHmx 22
nigkntodeHnii B kona EOM, BuxigHa undgpoBa WwnHa 6roka 3agaHHs NoNoXeHHS 3 3'eQHaHa 3 NepLloto
BXigHO LMGPOBOK LUMHOK MNEPLUOro LNGPOBOro komnapaTtopa 4, gpyra BxigHa umdpoBa LMHA
SIKOro pasom 3 BXigHMMK LMcpoBMMKM WIMHaMK nepworo 12 ta gpyroro 15 perictpiB nigkntoyeHi o
BUXiOHOT UMGPOBOI WWHU OaTynka nonoxeHHs 11, Buxig nepworo uUudpoBOro KomnapaTtopa 4
3'eQHaHWi 3 NepwmnM BXOO4OM neploro enemeHdTa | 5, gpyrun Bxig AKoro nigkmo4YeHuin oo nepLuoro
BUXOAY Apyroro Tpurepa 19, a Buxig 3'egHaHuin 3 NepLMM BXOL4OM MepLUOro Tpurepa 7, opyrmi BXxig
SIKOro pasom 3i BxogoM iHavkatopa 20 nigknioyeHi 4o Apyroro Buxody gpyroro Tpurepa 19, nepmn
BXiZl SKOro 3'egHaHuMin 3 BUXOAOM Apyroro undpoBoro komnapaTtopa 18, apyra BxigHa undposa wnHa
AKOro nigknyeHa A0 BuxigHoi UMdpoBOi WKHKM Onoka 3agaHHs wBuMakocTi 17, a nepwa BxigHa
umdpoBa LWKMHa 3'egHaHa 3 BMXIQHOK LMEPOBOK LWIMHOK uudpoBoro cymartopa 16, nepwa i gpyra
BXiAHI LMAPOBI LUMHM SKOrO MigKMIOYeHi BignoBigHO OO0 BUXiAHMX LMEPOBMX LIKH nepwworo 12 Ta
apyroro 15 perictpiB, BxoguM sKkux 3'egHaHi BIignoBiAHO 3 nMepwuim Ta APYyrMM  BUXogaMu
poanogintoBada TakTiB 14, TpeTin BUXig SKOro MigknyYeHnn oo Apyroro Bxogy apyroro Tpurepa 19,
BUXig Apyroro reHepatopa iMmnynbciB 13 3'egHaHunin 3i BXxoAOM po3nogintoBada TakTiB 14, Buxig
nepwioro Tpurepa 7 NigKMYeHWA OO0 nepLlioro Bxody Apyroro enemeHta | 8, gpyruin BXig sikoro
3'eQHaHWI 3 BUXOOOM MEpLUOro reHepartopa iMnynbciB 6, a BUXig NigKNOYeHUn OO0 BXOAiB AiNbHUKa
yacTtoTu 9, reHepaTopa Hanpyru 28, komyTaTopa 21 Ta 4o Apyroro Bxogy 6rioka niaroToBky AaHux 22,
BXigHa umdpoBa wuHa Tabno cemucermeHTHux enemeHTiB 30, 3'egHaHa 3 BUXIOHOW LMEPOBOIO
LUMHOK YeTBepToro perictpa 29, BXi4 SKOro NIigKNIOYEHWA [O BMXOZY NepLloro umdpoBoro
Komnapartopa 4, a BxigHa uMdpoBa LWMHa pa3oM 3 NepLUoD BXiAHOK LMMPOBOIO LUMHOK TPETLOro
uucppoBoro komnapartopa 34 3'egHaHi 3 BMXIOHOK LMGPOBOIO LLMHOK TPeTboro perictpy 32, BXig
AKOro MigKNioYeHMn Oo Buxody TpeTboro enemeHTty | 33, a BxigHa LMdpoBa LMHA pPa3oM 3 OpYro
BXiQHOK LM(POBOIO LLNHOK TPETLOro LMdpoBoro komnapartopa 34 3'egHaHi 3 BUXIAHOW LUdPOBOIO
LUMHOK aHanoro-undpoBoro nepetsoptoBaya 31, neplinn BXig SKOro nNigKMYeHUn [0 BUXOAY
komyTaTopa 21, a gpyruin BXig pasoMm 3 nepwmMm BxoAoMm TpeTboro enemeHta | 33 3'egHaHHi 3
BMXOOOM Jpyroro enemeHta 18, gpyrum Bxig TpeTboro ernemeHTta 133 nigknoyeHWn 0O BUXody
TpeTboro undpoBoro komnapartopa 34.

3anponoHoBaHUM NpUCTPIN Npautoe Tak. [pu nogavi Hanpyry XXMBMEHHS nepLluvi 6 Ta gpyrmi 13
reHepatopu iMNyrnbCiB MoYMHaTb dopMyBaTU  BIiAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB.  [MoOTiK
iH(bpa4yepBOHOro BUNPOMIHIOBaHHS, KWW CTBOPKOETBLCS MOBEPXHEK poTopa rigporeHepaTopa, Lo
3HaXoAWUTbCHA Ha AesKin BigcTaHi Big OMTMYHOI CMCTEMMW MPUCTPOID, NoTpannse vyepes ob'ektmB 1 Ha
NiHIMKY N oKpeMnx iHdpavyepBOHUX ceHcopiB 2.1-2.n iHppayepBOHOro npunMmada 2, po3talloBaHuX
B34OBX papgiyca potopa. OueBugHo, Wo npu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
yacy B rorne 30py iHdpayepBOHOro npunumMaya 2 noTpannse nuwie parMeHT MnoBepxHi B3OOBX
pagiyca potopa. OTpumytoun dparMeHTV TennoBOro 3o0pakeHHs, MoXHa nobyayBaTu TennoBuUin
NopTPET BCi€i NOBEPXHi poTopa rigporeHepaTopa B NpoLeci Moro poboTwu.

AKwo poTop rigporeHepaTopa 3HAaX0OUTLCA B HEPYXOMOMY CTaHi abo Moro WBUAKICTb 06epTaHHs
MeHLa Big HOMiHamNbHOI, TO Ha eKpaH BiAEOKOHTPONbHOro 6rioka 25 TennoBe 306pa)eHHs1 NOBEpPXHI
poTopa He BMBOAUTbLCA. Lle o6yMmoBneHo HacTynHuM. [ig BNnMBOM Apyroro reHepartopa imnynescie 13
noYyeproBo Ha BUXoJax poasnofintoBaya TakTiB 14 dopmyloTbea curHanu. CurHanom 3 nepLuoro
BMxody posnoginoBaya TakTiB 14 B nepwwuin perictp 12 3anucyetbca Kog 3 BUxody pAaTyuvka
nonoxeHHs 11. B gpyruni perictp 15 curHanom 3 Jgpyroro Buxogy posnogintoBadva TaktiB 14
3anucyeTbCa iHWKMIA Kog 3 BMXO4Y AaTyvka nonoxeHHs 11. PisHMUS 3a3HayeHux KogiB 3a OOUHULLIO
yacy, Wo 3abesnedyeTbca ApYrMM reHepaTopoM iMnynbciB 13, siBnsie cobolo WBMAKICTb 0b6epTaHHs
poTopa rigporeHepartopa, Wo i BU3Ha4YaeTbCca B LMdpoBOMYy cymaTtopi 16 Ta nogaeTbCca Ha nepLumin
BXig Apyroro uudpoBoro komnapatopa 18, B sikOMy 34iACHIOETLCS MOPIBHAHHA Yy BUMMS4i Ko4iB
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NOTOYHOI LIBNAOKOCTI 0OepTaHHA poTOpa rigporeHepaTopa 3 HOMIHAmNbHOW, sika 3anucaHa B Groui
3afaHHea weuakocTi 17. Y BUNaaKy, KONW LIBMAKICTb MEHLLA Bi4 HOMiIHaNbHOI, Ha BUXoAi ApYyroro
LmdpoBoro kKomnapaTtopa 18 3'aBNAETLCA CUrHaN NOriYHOro Hynd, KU Nig Aieo curHany 3 TPeTboro
BUXOAY po3nogintoBada TakTiB 14 3anucyetbcsa B apyrunm tpurep 19. lMNMpu ubomy iHamkatop 20
3annaeTbCa BBIMKHEHMM, TEMNIOBUIN NOPTPET poTopa He GoiKCyeTbCA.

AKLLO X WBMAKICTb 00epTaHHSA poTopa rigporeHepartopa CTae pPiBHOK HOMIHASbHIN, TO HA Apyromy
Buxogdi gpyroro tpurepa 19 3'dBNAETbLCA CUrHan NoriyHoro Hyns, iHguvkatop 20 BMMMKaeTbCs, Ha
nepLiomy Buxogi gpyroro Tpurepa 19 3'aBnseTbCca curHan foriyHol oguHULI, SKMA NOAAETLCA Ha BXif
nepworo enemeHta | 5. B MomeHT o0BepTaHHs poTopa, KONMM BiH 3HAaXOAUTbCA B YMOBHOMY
No4yaTKOBOMY MOJSIOXEHHI, KOAM 3 BMXOOYy OaTyMka nonoxeHHa 11 Ta 3 Buxogy 6Gnoka 3agaHHSA
nonoxeHHs 3 cniBnagarwTb, Ha BUXOAI NEpLIOro LUgPOBOro komnapatopa 4 3'dBnsAETbCA CuUrHan
NOriYHOI OAMHULI, SIKUM Yepes3 nepnii enemeHT | 5 BCTaHOBNIOETLCA B OAWHWYHUIA CTaH MepLUnn
Tpurep 7. BHacnigok UbOro iMnynbCcuM 3 BMXOAY MEPLUOro reHepartopa iMnyneciB 6 4epes gpyrum
enemeHT | 8 nounHaloTe HaaxoaMTU B BrOKK, 3a 4ONOMOIOK SKMX POPMYETLCA TENNOBUMA NOPTPET Ha
eKpaHi BiqeoKOHTposbHOro 6noka 25.

B 3anexHocTi Big KyTOBOi LIBMAKOCTI obepTaHHA w poTopa rigporeHepatopa BubpaHa 4acToTa
dopmyBaHHA iMnynbciB f; nepworo reHepatopa iMNynbCiB, WO MOB'A3aHO CNiBBIAHOLIEHHSIM
fi/n=w/(211-M), ge m=360°/B, B - MiHiIManNbHUI CEKTOP NMOBEPXHi pOTOpa, WO NoTpanssie B norne 3o0py
iHbpayepBOHOro npunMaya 2, n - KoeilieHT AineHHs AinbHuKa Yactotn 9, Wo BiANOBIAAE KiNbKOCTI
OKpemMux iHdpadyepBOHUX ceHcopiB iHdpadepBoHOro npunmMada 2. Omxe, 3 vactotoio fi/n, npu
HOMiHanbHIN WBMAKOCTI 06epTaHHsA poTopa, Ha BMXOAi AiNbHUKA YacToTu 9 3'aBNATLCH IMMYNbCu,
AakMMmn Qikeytotbes y BydpepHomy perictpi 10 Ha yac AT=n/f; enekTpu4Hi curHanu B aHanoroBomy
BUIMAAI 3 BUXOAIB N OKpeMUX iH(hpayepBOHMX CEHCOPIB iHPPaYepBOHOro npunmaya 2. AMnniTyau umx
curHanis NPonopLinHi TemnepaTtypi enemMeHTapH1X AiNAHOK NOBEPXHi 06'ekTa (KiNbKICTb Taknx GinsHOK
N=n-m). KomytatopoMm 21 3gifCHIOETbCA 34nTyBaHHA iHdopMaLii 3 GydepHoro perictpa 10 3
HaCTYNHUM i NEPETBOPEHHSM i3 NapanenbHoro Buay npeAacTtaBfieHHs B nocnigoBHun. CdpopmoBaHuin
TakuMm YMHOM CUrHan 3 Buxogy KomyTtaTopa 21 noTpannsie Ha BXiA BiA€OKOHTPOsIbHOro 6roka 25 i Ha
BXig Onoka niarotoBkM AaHux 22, B SIKOMY BiH NEPETBOPIOETLCH B LMGPOBY POpMy Ta NpMBOAUTHLCSA
00 3pyyHoro BuMay Ansa nepegadi 8 EOM.

leHepaTop Hanpyrn 28, nepwun 26 Ta gpyrui 27 KepoBaHi nigcunoBadi i 6nok nam'aTi 23
npu3HayeHi Ana opMyBaHHS CUrHaniB po3ropTkM BiGEOKOHTPONbHOro 6noka 25. CurHan vactoToto fi,
WO HagxoauTb Ha BXi4 reHepaTtopa Hanpyru 28, Ha BMXodi npunumae ctyniHyacty opmy (MiCTUTb N
CKIagoBmx) i NogaeTbCa Ha BXOAM MepLluoro 26 i gpyroro 27 kepoBaHMX MigcunioBadiB, KoedilieHT
NiOCUNEHHST AKMX 3afaeTbCa BUXIOHUMUW curHanamu 6noka nam'ati 23. lpu ubomy koediuieHTn
nigcuneHHs neploro 26 Ta Apyroro 27 kepoBaHWX MigcunioBadviB 3a4aloTbCH Tak, WO Ha iX Buxogax
dopmyloTbCA curHanu, nponopuinHi Ri-sing; Ta Rj-cosg; BignosigHo, Ae R; - pagiyc, ¢; - KyT
KOOpOWHATW enemMeHTapHoi [AiNsHKW MNOBEpXHi poTopa B MONSAPHIA CUCTEMi KOOpAMHAT, Lo

06yMOBREHO curHanamu 3 gatumka nonoxerHs 11. Mpu ypomy =00 j=0m

Ha Bxig 6noka nam'aTi 23 curHany Hagxogatb 3 nidnnbHuKa 24, KoegilieHT nepepaxyHKy sIKoro
JopiBHIOE M. B pesynbTaTi Ha ekpaHi BigeOKOHTponbHOro ©6noka 25 npu HasABHOCTI OQHOro
iHopMaLiiHOro curHany, ABOX CWUrHaniB po3ropTkM Ta curHamy 3 Buxody AinbHuka ydactotm 9
opMyeTbCSl 306paXkeHHs, Lo Bi4NOBIgAE TENTOBOMY NOPTPETY pOTOpaA rigporeHeparopa.

OuyeBMaHO, WO, 3rigHO i3 3anMpPONOHOBAHUM anropuTMOM, CKaHyBaHHS poTopa rigporeHeparopa
30INCHI0ETLCA cnoYaTKy B3A0BX Aeskoro pagiyca R;. Konu 3akiH4eHO CkaHyBaHHS M TOYOK, L0 nexaTtb
Ha pagiyci R;, 30INCHIOETLCA CKaHyBaHHA M TOYOK, LLO nexaTb Ha pagiyci Rj.;. Tak 3Haxoautbes
KpyroBa po3ropTka BCbOro TEMOBOro 306paXkeHHs1 poTopa rigporeHepartopa B NpoLEeCi Moro poboTu.

BuaHauyeHHs HanbinbLW Harpitoi To4kM 0OMOTKM poTopa rigporeHepaTtopa B npoueci noro pobotun
BiAOyBa€ETLCA HACTYNMHUM YUHOM.

CvrHan, wWo BigNOBiZae 3HaA4YeHHsIM TemnepaTtypu OOMOTKM poTopa rigporeHeparopa, B
nocnigoBHOMY Kodi 3 BMXOAy KomyTaTtopa 21 nogaeTbCa Ha neplmnin BXig aHanoro-umgpoBoro
nepeteoptoBaya 31. 3 BUXoQy NepLUOro reHepaTtopa iMnynbciB 6 yepes gpyrum enemeHT 18 imnynbcu
nofalTbCHa Ha ApYruin BXig aHanoro-unmgpoBoro nepertsoptoBada 31, BHACMigoK Yoro 34iNCHIOETLCS
nepeTBOPEHHS aHaNoroBoro curHany B LMgposunin.

BuxigHuin ko aHanoro-umdposoro nepetsoptoBaya 31 nofaeTbeca Ha BXig TpeTboro perictpa 32
Ta Ha Apyrumn BXia TPeTbOro UmMdpoBoro komnapartopa 34.

Axkwo umdpoBuin koA, WO 3anucaHuin B TPeTbOMY pericTpi 32 MeHLWWn, HiX undpoBun koa Ha
BUXOAi aHanoro-undpoBoro nepetasoptoBaya 31, To Ha BUXo4i TPeTbOoro umMdpoBoro komnapatopa 34
3'ABNAETbCA CWUrHam IoriYyHoi OoAMHMUI, BHAacnigoKk 4oro Ha Buxodi TpeTboro enemeHTta | 33
3'ABNAETLCHA CUrHan foriYHol OAWMHWLI, SIKMM 34INCHIOETLCA nepesanuc LMdpoBOro Kooy 3 BUXOAY
aHanoro-umndposoro nepetsoptoBaya 31 B TpeTin perictp 32.
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Y pasi, Konu 3anncaHuin B TpeTboMy pericTpi 32 LundpoBui koa GinbLUNA, HXX Ha BUXOAi aHanoro-
umdpoBoro nepetsoptoBaya 31, To nepesanuc BMICTY TPeTbOoro perictpa 32 He BiabyBaeTbCA.

TakMM 4YMHOM B TPeTbOMY pericTpi 32 Npu CKaHyBaHHi TEMMOBOro NopTpeTy O0OMOTKM poTopa
rigporeHepartopa 3anucyeTbcsa UncpoBUA KoA, WO BignoBigae HambinblWwin TemnepaTypi OOMOTKM
poTtopa.

OpHouvacHo 3 BMX0oAy TpeTboro perictpa 32 undpoBuii kog NogaeTbCA B YeTBEPTUN pericTp 29 i
no cwurHany 3 BMXO4Yy Mepworo uvMdpoBOro komnapatopa 4 B KOXHOMYy o0epTi poTtopa
rigporeHepaTtopa BWBOAUTLCA 3HAYEHHs HaWbiNbLOi TemnepaTypu WMOro OOMOTKM Ha Tabno 3
cemmucermeHTHux enemenTis 30.

®OPMYJIA KOPUCHOI MOZENI

Mpuctpin ana 6e3KOHTAKTHOrO BMMIPIOBaHHSA TemnepaTypu poTopa rigporeHepaTtopa, WO MiCTUTb
00'ekTMB, iH(PpayepBOHMI NpuiMaY, O MICTUTb N OKPEeMUX iHPpaYepPBOHMX CEHCOPIB, AiNbHUK
yacToTn, 6ydepHun perictp, KomytaTop, GrOK NiArOTOBKM AaHMX, OBa reHepaTopu iMnynbCiB, ABa
KepoBaHi nigcuntoBavi, BiQ€OKOHTPONbHUIA OOK, NIYUNbHUK, reHepaTop Hanpyru ta Grok nam'sTi,
AaT4yvK MOJOXEHHS, GrOK 3a4aHHSA MONOXEHHS, 6MOK 3ag4aHHA WBWMAKOCTI, PO3MNOAintoBay TakTie, ABa
perictpu, ABa UMppPoBUX KOMMapaTopu, LMGPOBUIA cymaTtop, ABa Tpurepu, ABa enemeHTn | Ta
iHOMKaTop, MpUYOMY BWXiA4 AiNbHMKA 4acTOTM NIAKMYEHWA [0 BxodiB OydepHoro perictpa,
niynnbHWKa Ta 40 NepLUOro BXO4Y BiA€OKOHTPONbHOro 6rioka, ApYyrvi Ta TPETIn BXOAM SKOro 3'eHaHi
3 BUXo4amu MepLLOro Ta APYroro kepoBaHMX MigcunioBadis, NepLli BXOAM SKUX NiGKMOYEHi 4O BUXOAY
reHepartopa Hanpyru, a Apyri Bxoau 3'€gHaHi BignoBigHO 3 neplum Ta gpyruMm Buxogamu Grioka
nam'ati, BxigHa uUucpoBa LWKMHA AKOrO MiAKMYEHa A0 BUXIOHOI UUMPOBOI LUMHU MiYnUnbHUKA,
YeTBEPTUN BXi4 BiAEOKOHTPOMbHOro 6noka pasoM 3 nepwum BXOAOM ©Onoka nNigroToBKWM AaHWUX
3'egHaHi 3 BUXOAOM KOMyTaTopa, BXigHa uudpoBa LWMHA SKOro nigkntyeHa Ao BMXIQHOI uudposoi
WnHM OydbepHoro perictpa, BXxigHa UMdpPOBa LWKNHA SKOro 3'egHaHa 3 BMXOAAMM N OKPEMMX
iHppa4epBOHNX CEHCOPIB iHpa4YepPBOHOro NpuiiMada, Buxig 6roka niaroToBKM AaHUX MiOKMIOYEHUN B
kona EOM, BuxigHa umdpoBa wWMHaA Onoka 3agaHHS MOSOXEHHS 3'eQHaHa 3 MepLUOK BXiQHOH
LMPOBOIO LLIMHOK MepLLOro LudpoBoro Komnaparopa, Apyra BXigHa LUmMdpoBsa LUMHa AKOro pasom 3
BXiAHUMW LMDPOBMMU LWIMHAMWU NEPLUOro Ta ApYroro pericTpiB nigkniodeHi o BuxigHoi umndposol
LWMHW JaTymKa NONOXEHHS, BUXIA nepLllioro uudpoBoro komnapartopa 3'€4HaHui 3 nepLuinuM BXOO0M
nepLluoro enemMeHTa |, gpyrmi Bxig SKoro nigknioYeHnin 4o NepLioro BMxoay Apyroro Tpurepa, a suxig
3'efHaHViA 3 nepLnM BXOOOM MEpLUOro Tpurepa, ApYrun BXif, SIKOro pasom 3i BXOAOM iHAMKaTopa
NiAKNIOYEeHi 40 ApYyroro BUXoA4y ApYroro Tpurepa, neplunn BXxig SKoro 3'edHaHui 3 BUXOOOM Opyroro
uucppoBoro komnapaTopa, gpyra BxigHa umMdpoBa LUMHA SKOro MigKnYeHa A0 BUXIQHOT LMdpOBOI
WrHKM Bnoka 3agaHHS WBMAKOCTI, a neplua BxigHa uMdpoBa WuHa 3'egHaHa 3 BUXIAHOW LMEPOBOIO
LUMHOIO UMdpoBOro cymaropa, rnepLua i gpyra BxXigHi LMQPOBI LWMHM AKOro MigknioYveHi BignosigHo Ao
BUXiAHMX LMPOBUX LLIMH NEpLUIOro Ta ApYroro pericTpis, BXOAM SKUX 3'€dHaHi BiAMNOBIAHO 3 NepLumMm
Ta gpyrum Buxodamu po3nofifntoBada TakTiB, TPeTi BUXi4 SKOro nigknioveHun o Apyroro Bxoay
Apyroro Tpurepa, BUxia Opyroro reHepaTtopa iMnynsciB 3'€4HaHU 3i BXOAOM PO3MofinioBaya TakTiB,
BUXiZ Meplioro Tpurepa NigknNiOYeHUn OO0 NepLlloro BXoAy ApYroro enemeHTa |, gpyrun BXig sIKOro
3'eQHaHMIA 3 BMXOOOM MEepLIOro reHepaTtopa iMAynbCiB, a BUXig MigkNoYeHUn OO0 BXOAiB AinbHuKa
YacToTW, reHepaTopa Hanpyru, Komytatopa Ta OO Opyroro BxoAdy Ornoka nigroToBkM OaHUX, SKWN
BiApi3HAETLCA TUM, LLO B HbOrO BBEOEHO TPETil i YeTBepTUn pericTpu, Tabno 3 CEMUCErMEHTHUX
erneMeHTiB, aHarnoro-ungpoBun nNepeTBopioBaYy, TPeTin enemMmeHT |, TpeTin undposun Komnapartop,
npuyomy BxigHa uudpoBa WnHa Tabno CeMUCErMeHTHUX eNeMeHTIB 3'edHaHa 3 BUXiQHOK LndpoBOI0
LUMHOK YeTBEPTOro pericTpa, BXig SKoro nigknioyeHun 4o BUxoay nepLioro LmMdgpoBoro kommnaparopa,
a BxigHa umpoBa LWKMHA Pas3sOM 3 MNEepLIO BXIAHOK LMEPOBOK LIMHOK TPETbOro LUGPOBOro
KomnapaTtopa 3'egHaHi 3 BUXigHOW LMEPOBOLO LLUMHOK TPETLOro pericTpa, BXig SKOro nigkroyYeHun ao
BMXOAY TPEeTbOro enemMmeHTa |, a BxigHa undposa LWnHa pa3om 3 ApYrolo BXiAHOK LUUMPOBOIO LLIMHOW
TPeTboro umcpoBoro komnapatopa 3'egHaHi 3 BUXIAHOK LMGPOBOK LUMHOK aHanoro-umudgpoBoro
nepeTBoploBaya, nNepluni BXia SIKOro MNigKMYeHUA OO BMXOAY KOMyTatopa, a Apyrui BXi4 pas3om 3
nepLUMM BXOAOM TPeTLOro enemeHTa | 3'egHaHi 3 BUXogoMm Apyroro enemeHTa |, Apyrui BXig TpeTboro
enemMeHTa | nigknoyeHni 4o BUXoAYy TPeTboro LngpoBoro komnapaTopa.
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