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(54) NPUCTPIX AN BE3KOHTAKTHOIO BUMIPIOBAHHSA TEMMNEPATYPU POTOPA MNOPOrEHEPATOPA

(57) Pedpepar:

MpucTpin ans Ge3KOHTaKTHOro BMMIPIOBaHHA TemnepaTypu poTopa rigporeHeparopa MiCTUTb
ob'ektvB, paAg  iHpayepBOHUX MpuMadie, ONOK CUMHXPOHi3auii, Onok 06pobku curHany,
BiJ€OKOHTpONbHUIA 6nok. lMoTik iHppavepBOHOro BUMPOMIHIOBAHHS, LLO CTBOPIETLCSA MOBEPXHEHD
KOHTpOnbHOro ob’ekta, Yyepes 06’ekTMB NOTpansse Ha iHpadepBOHi NpuiMadi, 3Bigku curHan yepes
6rok 06pobku curHany 3 BpaxyBaHHAM LUBUAKOCTI Ta HanpsiMKy obepTaHHA poTopa rigporeHepaTopa
NMOJaETbCA Ha BIOEOKOHTPOMbHWMI OMOK, BHACMIAOK 4YOro Ha eKpaHi OCTaHHLOro OpPMYEThCA
TennoBun NopTpeT poTopa, Lo obepTaeTbes.
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KopucHa mopgenb HanexuTb A0 OGe3KOHTakTHOI TepMOMETpii i Moxe O6yTu BuKOpUCTaHa Ang
BUMIipIOBaHHA Temnepatypu 00'ekTiB, WO 06epTaloTbCH, 30Kpema POTOPIB MOTYXKHUX €MNeKTPUYHMUX
MaLluH (rigporeHeparopis).

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMiptoBaHHS Temnepatypu (MaTeHT YkpaiHm Ne 20999,
M. kn. GO1K 13/00, 6ton. Ne 2, 2007), wo MicTuTb 06'ekTmB, aiadparmy, oTBip sIKOT ABMsie coboto
CEKTOp 3 BEPLUMHO Ha ONTUYHIN OCi, A3epKano, BUKOHaHE y BUMNALI KOHyca, NPSIMOSIiHINHI yTBOPHOHOYI
OOKOBOI KOHYCHOI MOBEPXHi SIKOFO YTBOPHKKTb KyT MPU BEPLUMHI, MeHWMA Hixk 90°, a npsAMOniHinHi
YTBOPIOIOUi LieHTparnbHOI KOHYCHOI MOBEPXHi YTBOPKWTbL KyT npu BepwuHi 90°, iHdpavepBOHWUIA
npunmad, LWo saBnse cobow Habip iHppayepBoHux (IY) ceHcopiB, po3TalloBaHWMX Ha rOSOBHIN
ONTUYHIA OCi OOMH 3a OOHUM, NPUAMAanbHI NNOLAAKM AKUX NEepPneHOMKYNSPHI FONOBHIN ONTUYHINA OCi,
Bnxoau n 14 ceHcopiB 3'egHaHi 3 BXigHMMUK LWIMHamMK BydbepHOro perictpa Ta nepeTBopioBaya Yacrtota-
Hanpyra, BMXigHa LWMHa peBEPCUBHOrO MiYMIbHMKA NiAKAOYEeHa 40 BXiAHOI LWWHM LMGPO-aHanorosBoro
nepetsoptoBaya (LAIT), Buxig sikoro 3'egHaHum 3 BXOAOM ApYroro nepeTBopioBaya Hanpyra-4acrora,
BUXiZ SIKOrO NigKNIOYEHMI A0 KPOKOBOIO ABUryHa, Ban SKOro 3B'a3aHun 3 giadparmoro, BUxia gxepena
OMOPHOI Hanpyrn MigKlYeHMn A0 BXOAY MNEpLUOro nepeTtBopioBaya Hanpyra-4actoTa, BuXig SIKOro
3'egHaHWA 3 OpyrMu BXxodamu BigeoKoHTponbHoro 6noka (BKB) Ta gpyroro aHamnoro-uvdgpoBoro
nepetsoptoBada (ALI), 3 nepwum BxogoM komyTaTopa Ta 3 Bxogamu iHTepdericHoro 61oka,
reHepaTtopa Hanpyru, Lo 3MIHIETbCA CTYNIHYaCTO, Ta AiflbHMKa 4acToTW, BUXIi4 SIKOrO MigKNYeHUn
00 neplunx BxodiB nepuworo enemeHTta | Tta OydepHoro perictpa, Buxig nepworo enemeHTta |
3'eQHaHWi 3 NepwmnmM BXOO0M MiYnNbHUKA, OPYrMiA BXig SIKOro MNigkmoveHun oo Buxony enemexta Hli,
nepwumn BXxig Apyroro enementa | 3'egHaHni 3 BUxogom enemeHta HI, Buxig sikoro migknoyeHun o
n'atoro Bxogy BKB Ta go apyrmux Bxoais komyTtatopa Ta GydepHOro perictpa, BUXigHa LUMHA SKOro
3'egHaHa 3 BXiOHOKO LUMHOK KOMyTaTopa, BuXig SKoro nigknwodenun o nepwwmx Bxogis BKB Ta
apyroro AL, BuxigHa wwvHa Akoro 3'egHaHa 3 BXiAHOK LUMHOK iHTepdencHOro 6oka, BUxigHa WwuHa
akoro nigkrtodeHa o kin EOM, BuxigHa wwuHa niyvnbHUKa 3'€gHaHa 3 NEpLUO BXIQHOH LUMHOK
nocTinHoro 3anam'atosytoyoro 6noka (M3B), nepwwuii i gpyrMid BUXOAW SIKOro MNigKItoYeHi BigNOBIgHO
00 ApYrmMx BXOAiB NEPLUOro i ApYroro Kepyrumnx niacunoBadis, NepLuli BXoAW sikMx 3'€QHaHi 3 BUXOO0M
reHepaTopa Hanpyru, Wo 3MIiHIOETbLCS CTYMiHYacTo, a BMXOAM NiAKMOYEHi BignoBigHO OO0 TPEeTbOro i
yetBepToro Bxoais BKB, Buxig gpyroro enemeHTta | 3'egHaHuMn 3 TpeTiM BXOOOM PEBEPCUBHOMO
niymnbHWKa, BMXigHa wWwwuHa OydepHoro perictpa nigknmioveHa A0 BXiQHOI WWHM ©6noka o6pobku
curHany, BuXig sIKOro 3'eQHaHui 3 BXOAOM Grioka o004YMCNEeHHSs, BUXiA4 AKOro MigKMYEHUM OO BXody
nepworo AL, BuxigHa wwuHa skoro 3'egHaHa 3 apyroto BxigHow wuHoto 136, Buxig neplioro
nepeTBopiloBaYa Hanpyra-4actota nigknwdeHun p[o Bxogy ©Gmoka o6pobku  curHany, Buxig
nepeTesoptoBaya vacToTa-Hanpyra 3'€QHaHui 3 nepLuMM BXOAOM KoMmnapaTopa, ApYruv BXif SKOro
nigKnioyYeHMn 0o BUXOQy [pKepena OMnopHOi Hanpyru, a Buxig 3'€QHaHuin 3 nepwvMy BXogamwu
peBEPCUBHOrO niynnbHuKa, enemeHta ABO-HI Ta 3 BXogoM iHBepTopa, BUXi4 SIKOTO NiAKMOYEHUA J0
OpYyrnx BXOAIB peBepCMBHOro niynnbHuka Ta enemeHta ABO-HI, Buxig skoro 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 oro poboTn, OCKiNbKK rigporeHepaTop € cneumdivyHow
€eKTPUYHOI MaLUMHOK 3aKPUTOrO BMKOHAHHS, LLIO YCKITAAHIOE AOCTYN A0 NOro o6epToBUX YaCTUH.

3a Hanbnwxk4ymm aHanor BubpaHO NPUCTPi ANA GE3KOHTaKTHOrO BMMIPIOBAHHA TemnepaTtypu
potopa rigporeHepatopa ([NateHT YkpaiHn Ne 68779, M. kn. GO1K 13/08, Gion. Ne 7, 2012), wo
MiCTUTb 06'€KTMB, iHDpayepBOHMI MpuMad, WO MICTUTb n okpemux |4 ceHcopiB, nepeTBoptoBay
Hanpyra-4acToTa, Buxogu n okpemux |4 ceHcopiB 3'egHaHi 3 BXigHOW wWWHOW BydepHoro pericTpa,
BMXiAHA LUMHA SKOro MigknioveHa A0 BXiAHOI LWMHU KOMyTaTopa, BUXi4 SIKOro 3'eqHaHUi 3 nepLuvmm
Bxogamu BKB Ta AL, BuxigHa WuMHa AkOro nigkniodeHa 0O BXiAHOI WKMHWM iHTepdencHoro 6rioka,
BUXigHa WKMHa sikoro 3'egHaHa 3 konamu EOM, Buxig nepLuoro komnapaTtopa nigknoyYeHnin 4o nepimx
BXO[iB peBepcuBHOro nivunebHuka, enemeHta ABO-HI Ta go Bxoay iHBepTOpa, BUXig sikoro 3'eaHaHun
3 ApyrMMun BxofamMu peBepcuMBHOro niynnbHuka Ta enemeHTta ABO-HI, Buxig sikoro nigknoyeHun oo
Apyroro Bxofdy nepLuoro enemeHta | Ta o Bxogy enemeHta HIl, Buxig gkoro 3'egHaHun 3 gpyrumm
BxoAamu 6ydepHoro perictpa, komytatopa, BKB, gpyroro enemeHrTa | Ta niynnbHuka, BUxigHa WnHa
sKoro 3'egHaHa 3 BXigHow LwunHot 136, nepwuin i Apyruin BUXoAM SIKOrO MigKNOYeHi BignoBigHO A0
OpYrnx BXOZiB MepLloro i Apyroro Kepywuux nigcunioBadis, neplli BXoan SKkMX 3'edHaHi 3 BUXOOOM
reHepaTtopa Hanpyru, Wo 3MIHIOETLCA CTYMiHYacTo, a BMXOAM MNigKMYeHi BignoBigHO 40 TPETbOro i
yetBepToro Bxogie BKB, Buxig ginbHuka 4vactoTu 3'egHaHWMiA 3 nepwmMmmn Bxogamu 0OydepHoro
pericTpa, nepwworo eniemeHTa | Ta gpyroro enemeHTa |, BUXig SKOro Nigkro4eHnn o TpeTboro BXoay
peBepPCMBHOIO MiYUNbHUKA, BUXigHA LUMHA SKOro 3'€dHaHa 3 BXigHOW LuMHOK nepworo LAI, Buxig
nepLloro enemeHTa | NigknoYeHnn 4O NepLoro BXody NivmnbHUKA, BuXigHa umdpoBa wuHa Grioka
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3a[laHHA NOJIOXEHHA 3'€eQHaHa 3 MepLUo BXiAHOK LMAPOBOK LLIMHOK LncgpoBoro komnaparopa (B
noJanbLUoOMy - MepLloro UudpoBOro Komnaparopa), gpyra BxigHa uudpoBa LUMHA SIKOro pasoM 3
BXiOHUMW LMPPOBMMK LLUMHAMKW MEPLUOro Ta APYroro pericTpiB MigknoyeHi 4o BMXigHOI LMdpoBOI
LWMHW JaTymKa NOMOXEHHS, BUXIA nepLlloro LMdpoBoro koMmnapatopa 3'€4HaHuin 3 nepmnm BXOAOM
TpeTboro enemeHta |, gpyrmi Bxig sIKOro pasom 3 pyrumu Bxodamu Tpurepa (B nogarnbLiomy -
nepLloro Tpurepa) Ta eneKTPOHHOrO Kitoya MigKMoYeHi 40 BUXoAy APYroro Komnapartopa, BXid SKOro
pasoM 3 nNepLunM BXOL4OM efIeKTPOHHOro Knto4va 3'egHaHi 3 Buxogom gpyroro LIATT, Buxig reHepaTopa
iMNynbCiB MNigKMOYeHW 0O BXOAY po3nogintoBadva TakTiB, NepLunin, Apyrunm Ta TpeTi BUXOAU SKOro
3'egHaHi 3i BXogamu nepLuoro, Apyroro Ta TpeTbOoro pericTpis BiAMOBIAHO, BUXIOHI LUMHM NepLIoro Ta
OpYroro pericTpis nigkmnoyeHi BigNOBIAHO 00 nepLuoi Ta Apyroi BXigHUX LUWH LMEPOBOro cymartopa,
BUXigHa UMdpoBa LIMHA AKOro 3'edHaHa 3i BXigHOK LMEPOBOKD LIMHOK TPETLOro perictpa, BUxigHa
umdpoBa LWKMHA AKOro NigknyeHa A0 BXiAHOI LMdpoBoi wnHu gpyroro LAIM, Buxig enekTpoHHOro
Kniova 3'egHaHuii 3 neplumMm BXOOOM NEepLUoro Komnapartopa, ApYrvr BXig SKOro pasom 3i BXOAOM
nepeTBoploBaya Hanpyra-dyactota nigkniouveHi go suxogy nepwioro LIAIM, Buxig nepworo Tpurepa
3'egHaHMi 3 NeplnM BXOAOM YETBEPTOro eniemeHTa |, gpyrmn BXig SKOro MigknioYeHuin oo Bmxopy
nepeTeBoploBaya Harnpyra-4acrtota, a Buxig 3'eqHaHui 3i BxodamMu [AinbHWKa 4acToTu, reHeparopa
Hanpyru, Wo 3MIHIETbCA CTyMiHYacTo, iHTepdencHoro 6roka, 3 MepwuM BXOAOM KomyTatopa, 3
apyrmum Bxogom AL Ta 3 n'atum Bxogom BKB.

[[ONOBHUM HeOoniKoM AaHOoro MPUCTPOK € Te, WO BiH He [03BOSIIE KOHTPONIOBATU Hanpsm
obepTaHHs poTopa rigporeHepaTopa B Mpoueci noro poboTu, WO Mpu3BOAUTE OO0 HEKOPEKTHOI
nobyaoBu TENNOBOro NopTpeTa.

B ocHoBy kOpuCHOI MOZeni MOCTaBneHO 3agadvy CTBOPEHHSA MPUCTPO Ans Ge3KOHTaKTHOro
BMMIpIOBaHHSA TeMnepaTypu poTopa rigporeHepartopa, B AKOMY 3a paxyHOK BBe4EHHS HOBUX BrokiB Ta
3B'A3KIB MiXX HUMW 3'ABMSETLCA MOXIMBICTb Ha MpauoloyoMy rigporeHepaTopi BUMIpIOBaTU TEMNMIOBUN
nopTpeT poTopa, BPaxoByKUYM HanpsiM Moro obepTaHHs, WO po3Wnpoe (PYHKLIOHAMbHI MOXIMBOCTI
NPUCTPOIO.

MocTaBneHa 3agaya BWPIWYETbLCA TWM, WO B NPUCTPi Ana GEe3KOHTaKTHOro BMMIpPHOBAHHS
TemnepaTypu poTopa rigporeHeparTopa, LWo MIiCTUTb 00'eKTUB, iHppayepBOHUIN NpuIAMaY, Wo MICTUTb
n okpemux |4 ceHcopiB, NnepeTBOplOBaY Hanpyra-4actoTa, nepwmin UMdpoBmnii KomnapaTop, AaTyuK
NOMNOXEHHs1, OroK 3agaHHs MONOXEHHS, TPW PericTpu, po3nNOoAintoBay TakTiB, LUMEPOBUN cymaTop,
reHepatop iMMynbciB, MNOCTiNHWIA  3anam'aToBytouMiA  GnOK, [OBa KepoBaHi  migcuntoBadi,
BiJEOKOHTPONbHUIM BNnOK, reHepaTop Hanpyry, WO 3MIHETLCS CTYMiHYacToO, aHanoro-umdposun
nepeTBoploBaY, iHTepdericHni 6nok, Yotnpu enemeHTun |, enemeHt ABO-HI, enemeHT HI, aBa uundpo-
aHanorosi nepeTBoptoBavi, ABa KOMMapaTopw, iHBEPTOpP, PEBEPCUBHUN NIYUNBLHUK, €NeKTPOHHUN
KMoY, Meplwmn Tpurep, NiYMIbHUK, AINbHUK YacTtoTu, GydepHun perictp Ta komyTaTop, NpuyoMy
BMXoau n okpemmx IY ceHcopiB 3'e4HaHi 3 BXiAHOK LWMHOW GydepHoro perictpa, BUXigHa WMHa sIKOro
nigkrtodYeHa 4o BXiAHOI WWMHM KOMYyTaTopa, BUXig sikoro 3'egHaHui 3 nepuimmm Bxogamu ALMN ta BKB,
BUXiZ NepLIoro KoMnapaTtopa MigknioYeHnin A0 NepLunx BXOAiB peBepPCMBHOrO MivMnbHUKE, enemMeHTa
ABO-HI Ta po Bxoay iHBepTOpa, BWXid £KOro 3'€eAHaHWA 3 OpyruMuM BXo4aMu pPeBEpPCUBHOIO
niynneHuka Ta enemeHTa ABO-HI, Buxig Akoro nigkniOYeHUn Ao ApYroro BXody nepLuoro enemexTa |
Ta Oo Bxogy enemeHta HI, Buxig sikoro 3'egHaHunm 3 Opyrumu Bxogdamu OydepHoro pericTpa,
komyTtaTopa, BKB, gpyroro enemeHTta | Ta niuMnbHMKa, BUXiAHa LWMHA SKOro 3'eéQHaHa 3 BXiOHOM
wuHoto M3b, nepwun i gpyrum BUXoOou SKOro MigKIHOYeHi BiAMOBIAHO OO APYrMX BXO4iB MEpLUoro i
ApYroro KepoBaHWX NigcunioBavis, nepLli BXOAM SKMX 3'€4HaHi 3 BUXOOOM reHepatopa Harnpyru, Lo
3MIHIOETBCA CTYMIHYACTO, a BUXOAWM MigKMoYeHi BignoBiAHO 0 TpeTboro i YyeTBepToro Bxodis BKB,
BMXig OifbHMKa YacToTu 3'€gHaHWi 3 nepwmmMu Bxodamm OydepHoro perictpa, neplioro enemenTa |
Ta gpyroro enemeHta |, Buxif SKOro nigknioYeHMn OO0 TPETbOro BXOAY PEBEPCUBHOrO MiYMITbHUKAE,
BUXigHa LWKWHa sKoro 3'egHaHa 3 BXigHow wWuHow nepworo LIAT, Buxig nepworo enemeHta |
NigKMOYeHWn OO NepPLUOro BXOAY MiYunbHUKA, BUMXigHaA uudpoBa WMHa Grioka 3agaHHs NOSOXEHHS
3'eQHaHa 3 MepLIo BXiAHOK LMEPOBOIO LUMHOK NepLUoro UMdpoBOro Komnaparopa, apyra BxigHa
umdpoBa WKMHA SKOrO pa3oM 3 BXiAHMMWU UMGPOBUMU LLUMHAMM NEpLUIOro Ta APYroro pericTpis
NigKnioYeHi 0o BMXIQHOT UMPPOBOI WWHK daTyvka MNOSOXEHHS, BUXi4 neplioro uUmMdpoBoro
Komnapartopa 3'egHaHuM 3 NepLuMM BXOAOM TPETLOro enemeHTa |, BuXig SKoro nigknovYeHun [o
nepLUoro BXo4y NepLuoro Tpurepa, a Apyruin BXia siIkoro pasom 3 Apyrmmu BXoAamu nepLuoro Tpurepa
Ta eneKTPOHHOro KrYa MigKIoYeHi O BUXo4y OpYroro KomnapaTopa, BXig SKOro pasom 3 neplimm
BXOAOM €neKTPOHHOro Krioya 3'egHaHi 3 Buxogom pgpyroro LIAM, Buxig reHepaTopa iMnynbcis
NigKNIoYeHNn O BXo4Yy pO3nogifitoBada TakTiB, Neplunin, Apyrui 1a TpeTi BUXOAWN SIKOro 3'€OHaHi 3i
BXO4aMM MepLloro, Apyroro Ta TPeTbOro PericTpiB BignoOBigHO, BUXiOHI WWHW nepwioro Ta gpyroro
pericTpiB MigKnoYeHi BiANOBIAHO A0 nepLlol Ta ApYyroi BXigHMX WWH LuMcpoBoro cymartopa, BuxigHa
uMdpoBa WnHa AKOro 3'egHaHa 3i BXigHOK LM(POBOIO LLIMHOK TPEeTbOoro perictpa, BuxigHa uudposa
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LWUMHA SKOro nigknioyeHa A0 BXigHoOT umdposoi wuHM gpyroro LIAT, Buxig enekTpoHHOro kniova
3'eQHaHMA 3 MNepwum BXOAOM MEPLUOro Komnapatopa, APYruA BXi4 $KOro pasom 3i BXOOOM
nepeTBoploBava Hanpyra-4yactota nigknodeHi go smxogy nepworo LA, Buxig nepworo Tpurepa
3'eQHaHMi 3 NeplnM BXOAOM YETBEPTOro eniemeHTa |, gpyrmn BXxig SKOro MigknioYeHnn oo BUxoay
nepeTeBopioBaya Harnpyra-4acrtota, a Buxig 3'eqHaHui 3i BxodamMu [AinbHWKa 4acToTu, reHeparopa
Hanpyru, Wo 3MIHIETbCA CTyMiHYacTo, iHTepdencHoro 6roka, 3 MepwuM BXOAOM KomyTatopa, 3
apyrum Bxogom AL ta 3 n'atum Bxogom BKB, BuxigHa undposa wuHa ALUI nigkntodeHa go BxigHoi
UMdpPOBOI WNHKU iHTepdencHoro 6rioka, BMUXiAHA UMdpoBa WKMHA Akoro 3'egHaHa 3 konamu EOM,
BBEAEHO Apyrvi uMdpoBuii kKomnapaTop, ABa Tpurepun ta MN'aTUn enemeHT |, npuyomMy BUXIOHI LUNHK
nepLUoro Ta Apyroro pericTpiB NigKMOYeHi BiANOBIAHO A0 NepLloi Ta APYrol BXiAHUX LMPOBMX LLUMH
ApYyroro umdpoBoro kKoMnapaTopa, nepLUnMn Ta ApYyrun BUXOAM SIKOro 3'€4HaHi BignoBigHO 3 nepLunmm
BXOOQaMM ApYroro Ta TpeTboro Tpurepis, Apyri BXOOAW SAKMX MiOKMIOYEHI OO0 TpeTboro Buxopy
posnoginioBaya TakTiB, a BuUxogu 3'€AHaHi 3 TpeTiMu BXogamMu MNepLUoro Ta N'AToro enemexTis |
BignosigHo, Buxia enemeHta ABO-HI nigknioyeHnn oo gpyroro Bxody n'atoro enemedTa |, nepuun
BXig €AKOro 3'egHaHMK 3 BMXOLOM JiflbHMKA 4acToTW, a BUXi4 MiOKMHOYEHUN OO TpeTboro BXxoay
nivnnbHuKa.

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

Ha cxemi: 1 - 6ok 3agaHHs NONOXeHHs; 2 - uMpoBUn KomnapaTtop; 3 - TpeTih enemeHT |; 4 -
nepwmnin Tpurep; 5 - gatymk NOMNOXEHHS; 6 - reHepaTop iMNynbCiB; 7 - po3nogintoBay TakTiB; 8, 9 -
nepwwuin Ta gpyrmun perictpu; 10 - undppoBuii cymatop; 11 - TpeTin perictp; 12 - gpyrun undpo-
aHanorosui nepetsoptoBad; 13 - gpyrun komnapartop; 14 - enekTpoHHU kntod; 15 - 06'ekTms; 16 -
iHpayepBOHMI MpUNMaY, WO MICTUTb N OKPeMUX iHdPpadvepBoHMX ceHcopiB 16.1...16.n; 17 - gpyrun
undposuin komnapatop; 18, 19 - gpyrun Ta TpeTin Tpurepwn; 20 - nepwwuii enemeHT |; 21 - n'atui
enemeHT |; 22 - nepwuin komnapaTop; 23 - iHBEpPTOp; 24 - peBEepCUMBHUIA MiYUNbHUK; 25 - nepwui
LMdpo-aHanorosmi NepeTBoptoBayY; 26 - nepeTBOploBaY Hanpyra-4actoTta; 27 - YeTBEPTUI eNeMeHT |;
28 - pinbHUK YacTtoTk; 29 - 6ydepHuin perictp; 30 - enemeHT ABO-HI; 31 - enemeHnT HI; 32 - gpyrun
enemeHT |; 33 - komyTatop; 34 - niuunbHKK; 35 - NOCTIMHUIA 3anam'aToBy4YMI Onok; 36, 37 - nepLni
Ta Opyrvi KepoBaHi migcunioBadi; 38 - BiAEOKOHTpONbHWIA Grnok; 39 - reHepaTop Hampyru, Lo
3MiHIETbCA CcTyniHYacTo; 40 - aHanoro-undpoBuit nepeTeoptoBaY; 41 - iHTepdencHuin 6ok, Npu4omy
BMXoAM n okpemux 1Y ceHcopiB 16.1...16.n 3'egHaHi 3 BXigHol LWMHOW OydepHoro perictpa 29,
BUXiAHA LUMHA SKOro NigKYeHa Ao BXigHOI WnHM koMmyTaTtopa 33, BUXig Akoro 3'€QHaHui 3 nepLummm
Bxogamu AU 40 ta BKB 38, Buxig nepworo komnapatopa 22 MigkniovYeHnn 00 neplumnx BXO4iB
peBepcuBHOro nidnnbHuka 24, enemeHta ABO-HI 30 Ta go Bxoay iHBepTopa 23, BuXig SKOro
3'eQHaHWIA 3 OpyrMMKU BXOO4aMu PEBEPCUMBHOrO nivnnbHuka 24 ta enemeHta ABO-HI 30, Buxig sikoro
nigknoyeHMn oo gpyroro Bxoay nepuoro enementa | 20 ta go Bxogy enementa HI 31, Buxig skoro
3'egHaHWi 3 gpyrumu Bxogamm 6ydepHoro perictpa 29, komytatopa 33, BKB 38, gpyroro enemenTa |
32 1a niyvnbHUKa 34, BUXigHa WKHa sikoro 3'edHaHa 3 BxigHow wwuHoto M35 35, nepwmn i gpyrun
BMXOOU SAKOro nigkniodeHi BignoeigHO Jo Apyrnx BxoAiB nepworo 36 i gpyroro 37 KepoBaHMX
nigcvnioBadis, neplwi BxoAuM AKMX 3'eQHaHi 3 BMXOOOM reHepatopa Hanpyru, WO 3MIHIETbCA
cTyniH4acTo, 39, a Buxoau nigknoyeHi BiaNoBiAHO 0o TpeTboro i YyeTBepToro Bxoais BKB 38, Buxia
AinNbHWKa YactoTu 28 3'egHaHMi 3 nepwmmMn Bxogammn OydepHoro perictpa 29, neplioro enemexTa |
20 Ta pgpyroro enemeHta | 32, BuXig SKOro nNiAKMIOYEHUA [0 TPETbLOro BXOAY PEeBEPCUBHOMO
nivunbHUKa 24, BUXigHaA WKWHA AKOro 3'e€gHaHa 3 BXigHow wuHow nepworo LIAM 25, Buxig nepuuoro
enemeHTta | 20 nigknioyeHWn OO nepworo Bxoay nivunbHuka 34, BuxigHa umdposa wmHa 6noka
3ajaHHa nosfioxeHHsa 1 3'egHaHa 3 NepLluod BXIOHOK LMGPOBOK LUMHOK MEepLUoro LndpoBoro
KoMnapartopa 2, gpyra BxigHa uUMdpoBa LIMHA SKOrO pasoM 3 BXiAHUMKU UMPOBUMM LWIMHAMU
nepworo 8 Ta gpyroro 9 pericTpis NigknoYeHi 4O BMXIOHOI LMEPOBOI WMHU JaTYMKa MOSNOXKEHHS 5,
BUXig nepLioro UndpoBoro KomnapaTtopa 2 3'egHaHM 3 NepLinM BXOAOM TPETbOro enemeHTa | 3,
BUXi AKOro NigKMOYeHUn OO0 MnepLlioro Bxody neplloro Tpurepa 4, a Apyruid BXi4 SIKOro pasom 3
OpyrMmun Bxodamu nepLloro Tpurepa 4 Ta enekTpoHHoro krtoya Y nigknoyeHi oo Buxody Apyroro
Komnapatopa 13, BXi4 SIKOro pa3om 3 NepLiMM BXOAOM €feKTPOHHOro kntova IY 3'egHaHi 3 Buxogom
apyroro LAl 12, Buxig reHepaTtopa iMnynbciB 6 nigknioyeHun Jo BxoAdy posnofintoBadva TakTiB 7,
nepLUnn, Opyrun Ta TpeTii BUxoam Akoro 3'edHaHi 3i Bxogamu neporo 8, gpyroro 9 Tta Tpetboro 11
pericTpiB BignoBigHO, BUXiAHI WMHM nepworo 8 Ta gpyroro 9 pericTpiB MigKMOYeHi BiAnoBigHO A0
nepLloi Ta Apyroi BXigHuX WuH umdposoro cymatopa 10, BuxigHa umdpoBa WnHA SKOro 3'egHaHa 3i
BXiQHO LMPPOBOIO LLIMHOK TpeTboro perictpa 11, BuxigHa umdpoBa LWIKMHA AKOro nigkmnwoveHa Oo
BXigHOT undppoBoi wuHuM gpyroro UAIM 12, Buxiga enekTpoHHoro knoda Y 3'egHaHum 3 neplumm
BXOAOM MepLIOro KomnapaTopa 22, opyrni BXig SIKOro pa3om 3i BXOAOM nepeTBoptoBava Harnpyra-
yacTtoTa 26 nigknodeHi go suxogy nepworo LIAM 25, Buxig nepworo Tpurepa 4 3'egHaHui 3 nepLimnm
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BXOOOM 4eTBepToro enemeHta | 27, gpyruin BXig sIKOro nigkniodeHuMrn Ao BUxody nepeTBoptoBava
Hanpyra-dacTtota 26, a Buxig 3'egHaHui 3i BXogamu AinbHUKa YacToTn 28, reHepaTopa Hanpyru, Lo
3MiHIOETbCA CTynMiHYacTo, 39, iHTepdencHoro 6rnoka 41, 3 nepwnm BXoAOM komyTtaTtopa 33, 3 Apyrnm
Bxogom AU 40 ta 3 n'atum Bxogom BKB 38, BuxigHa umdpposa wwuHa AU 40 nigknioyeHa go
BXiAHOI LUncpoBOi WnHM iHTepdelicHoro 6noka 41, BuxigHa undpoBa WnHa Skoro 3'egHaHa 3 Konamm
EOM, BuxigHi WwrHW nepioro 8 Ta gpyroro 9 pericTpiB NigKMOYEHi BigNOBIAHO OO NepLuoi Ta Apyroi
BXiOHMX UMCPOBMX LUMH ApYyroro umcposoro komnapatopa 17, nepwuin Tta ApYyrui BUXOAU SIKOTO
3'egHaHi BignoBigHO 3 nepwumn Bxogamu gpyroro 18 ta Ttpetboro 19 Tpurepis, Apyri BXogM SIKMX
NigKIOYeHi 4O TPEeTbOro BMXOAY pOo3nointoBada TakTiB 7, a BMXoAW 3'€dHaHi 3 TpeTiMuM BXogamu
nepworo 20 Ta n'storo 21 enemeHTiB | BignoeigHo, Buxig enemeHta ABO-HI 30 nigkniodeHnn oo
Apyroro Bxofy n'atoro enemeHta | 21, nepwui Bxig siKoro 3'egHaHnin 3 BUXOOAOM [JifbHUKA 4acTOTU
28, a B¥Xif NiaKMYeHUn A0 TPETLOro BXOAY NivunbHuKa 34.

3anponoHoBaHuM NpUCTpIn npautoe Tak. [pu nogadi Hanpyrn XUBNEHHsSI reHepaTop iMMynbCiB 6
noynMHae opMyBaTK MNOCMIAOBHICTb iMnynbcCiB. [MOTiK iHpPa4YepBOHOrO BUNPOMIHIOBAHHSA, SIKUR
CTBOPIOETLCS MOBEPXHEKD pOTOpa rigporeHepartopa, LWo 3HaXoAnTbCA Ha AedKin BiACTaHi Big ONTUYHOI
CUCTEMW NPUCTPOIO, NoTpannsae Yepe3 o06'ekTuB 15 Ha niHiky n okpemux 14 ceHcopie 16.1-16.n 14
npuimava 16, posTawloBaHMX B3OOBX pagiyca potopa. OueBumgHo, Wo npu obepTaHHi poTopa
rigporeHepaTopa B KOXXeH MOMEHT 4Yacy B none 3opy |4 npuiimada 16 notpannsie nuwe gparmeHT
noBepxHi B3OOBX pagiyca potopa. OTpumykoum parMeHTU TennoBoro 300paXkeHHHA, MOXHa
nobyaysaTu TENSIOBMIA NOPTPET BCi€i NOBEPXHi poTOpa rigporeHepaTopa B NPoLEeCi Moro poboTw.

Akwo poTop rigporeHepatopa 3HaxXOAUTLCH B HEPYXOMOMY CTaHi abo obepTaeTbca 3 marnoto
wBmakicTio, To Ha ekpaH BKB 38 Tennose 306pakeHHS NOBEpxHi poTopa He BuBoauTbCs. Lle
o6ymoBneHo HacTtynHuMm. [ig BANMBOM curHanie reHepartopa iMnynbCiB 6 MO4YeproBo Ha Buxogax
posnogintoBaya TakTiB 7 PopMyoTbCs iMnynscu. CUrHanom 3 NepLuoro BUxogy po3nogintoBaya TakTiB
7 B nepwwun perictp 8 3anucyeTbCa KOA4 3 BUXOAY AaTyumka nonoxeHws 5. B gpyruni perictp 9
CUrHanomMm 3 Apyroro BMxody po3noAinioBaya TakTiB 7 3anuMcyeTbCs iHWUWKW koA 3 BMXOOY OaT4yumka
nonoxeHHst 5. Pi3HMUA 3a3HavyeHWx KoOAiB 3a OAMHULK0 Yacy, wo 3abesneyvyeTrbcs reHepaTtopom
iMmnynbciB 6, siBnse coboto LWBKMAKICTb 0bepTaHHs poTopa rigporeHepaTopa, WO i BU3HAYaeTbLCSA B
undposoMy cymatopi 10 Ta 3anucyeTbca B TpeTboMy pericTpi 11 curHanom 3 TpeTboro Buxony
posnogintoBaya TakTiB 7. Opyrui LIAI 12 3giicHIoOE NepeTBOPEHHS 3HAYEHHS LUBMAKOCTI obepTaHHs
poTopa rigporeHepatopa 3 UMPPOBOi PopMM B aHanorosy. AKWO 3HAYEHHSA LIBWAKOCTI MeHLle
nopory, 3agaHoro Apyrum komnapaTopom 13, TO MpUCTPii 3HaxXoOAUTbCS B CTaHi O4iKyBaHHS i
TeNnnoBun NopTpeT poTopa He IKCYETbCH. AKLO X WBUAKICTE 06epTaHHsa poTopa rigporeHepaTopa
nepeBuLLYyE MOpIr crpauboBYBaHHA KomnapaTtopa 13, TO Ha MOro BMXOAi BCTAHOBMKETbLCA CUrHan
MNOriYHOI OAMHMLI, SKUM PO3BMOKOBYETLCA MEPLUM Tpurep 4 Ta BigKpMBaETLCH TpeTin eneMeHT | 3 i
€NeKTPOHHMI Koy 14.

B MomeHT o6epTaHHsA poTopa, KOnn BiH 3HAXOAWUTLCA B YMOBHOMY NMOYATKOBOMY MOJIOXEHHI, KOAM
3 BMXOA4Y AdaT4yMKka nosioXkeHHs 5 Ta 3 Buxoady Gnoka 3agaHHsA nonoxeHHs 1 cniBnagatoTb, Ha BUXOAi
nepwioro uMcpoBOro KomnapaTtopa 2 3'ABMSETbCA CUrHaN JOriYHOI OAWMHWLI, SIKUM Yepe3 TpeTin
enemeHT | 3 BCTAHOBMIOETLCA B OAMHWYHUIA CTaH nepwwuii Tpurep 4. BHacnigok uboro iMnynbcu 3
BMXOAY NepeTBoptoBaya Hanpyra-yactota 26 yepes 4eTBepTUit enemMeHT | 27 noynHaoTb HagxoauTu
B O61oku, 3a JOMOMOro AKNX (DOPMYETLCS TEMMOBUIA NOPTPET Ha ekpaHi BKB 38.

YacTtoTta curHany gopmyBaHHsI TEMSIOBOro nopTpeTa 00'ekTa B 3aNeXHOCTi Bif LUBWMAKOCTI MOro
obepTaHHs1 BU3HAYaAETBbCS HACTYMHUM YMHOM. 3 BMXOAY €MEeKTPOHHOro kntova IY curHan Hagxoautb
Ha Mepwwuin BXig nepwworo komnapatopa 22, Ha Apyruin BXig AKOro HagxoAuTb CUrHan 3 Buxogy
nepworo LAl 25, skun Bignosigae undpoBOMY KOAY Ha BMXOAi PEBEPCUBHOrO NivnnbHUKa 24. AKwWwo
CurHan Ha nepLuoMy BXOAi NepLuoro komnapatopa 22 6inbLiniA, TO Ha NOro BUXOAi 3'ABNSETbCA CUrHan
NOriYHOI OOMHULI, KM HAaOXOAWTb Ha NepLUni BXi4 PEBEPCUBHOIO MivunbHuKa 24. Ha gpyromy moro
BXOAi MPWUCYTHIA CUrHan foriYHOro Hynsd, OCKIMbKW CUrHam noriYHoi oguHWUi 3 BMUXOQy MepLloro
KoMmnapartopa 22 npoxoaunTtb Yepes iHBepTop 23. lNpy UbOMYy CUrHanu NOriYHOro Hyns Ta OAMHULI 3
BMXOiB BiAMOBIAHO iHBepTOopa 23 Ta NepLlioro komnapaTtopa 22 HaaxoadTb Ha Opyrun i neplumi
Bxoau enemeHta ABO-HI 30, Ha BMxoi SIKOro 3'ABNSETbCHA CUTHaN NoriYHOro Hyns. CurHan noriyHoro
Hyna 3 Buxoay enemeHTa ABO-HI 30 4yepes enemeHT HI 31 y Burngagi curHany noridyHoi ogvHWLI
HaOxoauTb Ha Apyrun BXig Apyroro enemeHTa | 32, Ha neplumi BXig SKOro HaAAXOAATb iMNYyNbCU 3
BMXOAY AifbHWKA 4acToTW 28, OCKiNbKM Ha BXid OCTaHHBLOro Yepes BiAKPUTUA YeTBepTUA enemeHT | 27
Hagxo4aTb iMNYNbCK 3 BUXOAY NepeTBoptoBava Hanpyra-dactoTta 26. [Npu uboMy Ha Buxoai opyroro
enemeHTa | 32 opMyrOTbCS IMNYMbCK, AKI HAOXOOATb Ha TPETIN BXid PeBEpPCUBHOMO fivynnbHUKa 24,
UMdpOBMIA KOO Ha BMXOAi SIKOrO MoyMHae 36inbliyBaTUCh. 3pOCTae TakoX i Hanpyra Ha BWXOAi
nepworo LAl 25 oo Tux nip, AOKM CUrHanu Ha BXoAax MepLloro komnapatopa 22 He 3piBHSAKTbLCS.
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OpHovacHo 3poCcTae TakoX i Hanpyra Ha BXofi nepeTBOpoBaYva Hanpyra-yactoTa 26, Wwo npu3BoanTb
00 3pOCTaHHSA 4acTOTM iMNYIbCIB, WO POPMYIOTLCA Ha MOro BUXOAI.

B MOMEHT 3piBHAHHA curHaniB Ha BXO4ax MepLoro Komnapartopa 22 Ha Woro Buxopgi
BCTAHOBIHOETLCS HYyNbOBMI curHan. MNpu ubomy Ha Buxopni enemeHTa ABO-HI 30 3'aBnsieTbest curHan
noriyHoi oguHuUui (Ha BMXoAi iHBepTOopa 23 MPUCYTHIN TaKOX HYNbOBWWA CUrHam), SIKUA BigKpuBae
nepwwnin 20 Ta n'atui 21 enemeHTun |, a yepes enemeHT HI 31 3akpuBae gpyrmn enemeHT | 32 Ta
po3bnokoBye poboTy niunMnbHuKka 34, 6ydepHoro perictpa 29, komyTtaTtopa 33 1a BKE 38. MNogava
iMMyNbCIB B PEBEPCUMBHUI NIYUNBHUK 24 NPUNUHAETBLCSH, a KoA, WO 3anMcaHui B HboMy, 3abesnevye
KOpekTHYy poboTy 6nokiB Loa0 BMBEOEHHs TennoBoro 3obpaxkeHHs poTopa rigporeHepatopa npwm
BiANOBIOHIN LWUBWAKOCTI MOro obepTaHHs.

OpHo4vacHo curHanu 3 BuxoAiB nepLuoro 8 ta gpyroro 9 pericTpis HaaxXoAaTb Ha BXOAM OPYroro
umdposoro komnapatopa 17, pge BigbyBaeTbCs BU3HAYEHHst Hanpsimy obepTaHHA poTopa
rinporeHepartopa. Akwo obepTaHHA BiabyBaeTbCA B OQHOMY HanpsIMKy, TO, Hanpuknag, Ha nepLiomy
BMXoAi Apyroro uudpoBoro komnapatopa 17 3'9BNSETbCSA CUrHam nOriYHOI oauHuUi. AKWwo X
obepTaHHs BigbyBaeTbCA B iHLIOMY HanpsiMKy, TO CMrHan JioriYHOT oauHULI 3'ABNSIETLCS Ha ApPYromy
BMXoAi Apyroro umdpoBoro komnapaTtopa 17. CurHanuM 3 nepLlioro i Apyroro BUXOAiB OpYroro
umdposoro komnapaTtopa 17 3anam'aToBYHOTbCSA BignosigHo B gpyromy 18 i Tpetbomy 19 Tpurepax
nig BNIIMBOM CUrHany 3 TPeTbOro BUxXoAy po3nogintoada TakTie 7. [Npu ubomy nepumin 20 abo n'atuin
21 enemeHT | BiOKpMBAETLCA Ta Ha OAWH 3 BXOAiB MiYnfibHUKA 34 HagXoAsTb iMNyrbCu 3 BMXO4y
AinbHWKa Yactotn 28. Taknm YMHOM BpaxoBYETbLCA HanpsiM obepTaHHA poTopa rigporeHepaTopa npu
nobyaoBi TENNOBOro NOPTPETa OCTAHHBLOTO.

B 3anexHoCTi Big KyTOBOi LWBMAKOCTI obepTaHHA w poTopa rigporeHepatopa BubpaHa yactoTa
dopmyBaHHS iMnynbciB f; nepeTBoptoBada Hanpyra-yactora 26, Lo noB'dA3aHo cniBBigHOWEHHAM fi/n
= w/(2m-m), oe m=360°/B, B - MiHiManNbHUA CEKTOP MOBEPXHi poTopa, Wo noTpannsie B none 3opy 1Y
npunmayda 16, n - koedilieHT AineHHs ginbHuKa YactoTu 28, WO BignNoBigae KinbKocTi okpemux 1Y
ceHcopiB 14 npurimada 16. OTxe, 3 yactoToto fj/n, Npn NOTOYHIA WBMAKOCTI 0b6epTaHHs poTopa, Ha
BUXOAi AiNbHMKA YacToTn 28 3'aBNATLCS iMMYNbCU, SKMMK dikcyloTbes y BydhepHoMy pericTpi 29 Ha
yac AT=n/ f, enekTpu4Hi curHanu B aHanoroBomy Burnsagi 3 suxogdiB n okpemux 1Y ceHcopis 14
npuiimada 16. AMNRITygn UMX cuUrHanis NponopuUiniHi TemnepaTtypi eneMeHTapHUX OinsHOK NoBepXHi
o6'ekta (kinbkicTb Takux AingHok N=n'm). Komytatopom 33 34ilCHIOETECA 34MTyBaHHA iHpopmauii 3
OydepHoro perictpa 29 3 HacTynmHUM Ti NEpPETBOPEHHSAM i3 MapanensHoro Buay NpeacTaBreHHs! B
nocnigosHuin. ChopmMoBaHuiA TakKMM YMHOM cuUrHan 3 Buxody komytaTtopa 33 notpannsie Ha Bxig BKB
38 i Ha Bxig AL 40, B AkoMy BiH nepeTBOplOETLCA B UudpoBy dopmMmy i Aani Yyepes iHTepdencHun
6nok 41 curHan nepegaetbca B EOM.

eHepaTop Hanpyrv, WO 3MIHIETLCA CTyniH4acto, 39, nepwwui 36 Ta gpyrun 37 KepoBaHi
nigcuntoavi i N3b6 35 npusHaveHi gna dopmyBaHHA curHanis po3roptkn BKB 38. CurHan yactotolo
f1, WO HagxoOouTb Ha BXig reHepaTopa Hanpyruy, Wo 3MIHIOETBCS CTyniHYacTo, 39, Ha BUXO4i Npuimae
cTyniHdyacty dopmy (MICTUTb N CKMagoBux) i nogaetbcsa Ha Bxoawn nepworo 36 i gpyroro 37
KepoBaHuUX nigcuntoBaviB, koedilieHT NiACUNEHHS SKMX 3agaeTbes BuxigHumu curHanamu M35 35.
Mpu uboMy KoedilieHTM nigcuneHHsa nepworo 36 Ta gpyroro 37 kepoBaHUX NigcuoBaYiB 3a4alTbCs
Tak, WO Ha ix Buxogax hopmylTbCca curHanu, nponopuinHi Rysing; Ta Rycosy; BignoeigHo, ge R; -
pagiyc, @; - KyT KoopAnHaTK eneMeHTapHol AiNAHKM NOBEPXHi poTopa B NONSPHIN CUCTEMI KOOpAUHAT,

Lo 0O0yMOBIEHO CUrHaNamm 3 gatymka nonoxeHHs 5. Mpu ubomy izﬁ , j=0,_m .

Ha Bxig MN36 35 curbanu HagxogaTe 3 nivmnbHuKa 34, koedilieHT nepepaxyHKy SIKOro JOpPiBHIOE
m. B pesynbTati Ha ekpaHi BKB 38 npu HasaBHOCTI ogHOro iHchopmauiiHOro curHany, ABOX CurHanis
PO3ropTKM Ta CUrHamy CUHXPOHi3auii (3 Buxogy nepeTBOptoBava Hanpyra-dyactota 26) gpopmyeTbes
300parkeHHs, WO BignoBigae TeNoBOMY NOpTPETY poTopa rigporeHeparopa.

OyeBMAHO, WO 3rifHO 3anporoHOBAHOrO anroputMy CKaHyBaHHS poTopa rigporeHepatopa
30INCHIOETLCSA CNoYaTKy B3AOBX Aeskoro pagiyca R;. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, Lo fexaTb
Ha pagiyci R;, 30IMCHIOETbCA CKaHyBaHHS n TOYOK, WO nexaTtb Ha pafjiyci Ri+i. Tak 3Haxoautbcs
KpyroBa po3ropTka BCbOro TEMOBOro 306paXeHHs1 poTopa rigporeHepartopa B NpoLEeCi Moro poboTu.

Axwo wemnakicte obepTaHHA poTopa rigporeHepaTopa 3MiHKETLCH, HAaNPUKag, 3MeHLLYETbCS, TO
Ha nepLUOMy BXOZi NepLIOro koMmnapaTopa 22 curHan 3MeHLIYETbCS, Ha NOro BUXOAi BCTAHOBIHOETLCS
curHan Big'€eMHOI NONSIPHOCTI, BHACNiAOK YOro Ha BUXOAi iHBepTopa 23 BCTAHOBIOETLCS CUrHan
NOriYHOI OAMHULi | PpeBEPCUBHUN MNiYUIBbHUK 24 NOYMHAE 3MEHLLYBaTU 3anucaHui B HbOMY Ko [0
MOMEHTY 3PIBHSAHHA CUrHasiB Ha BXo4ax nepLuoro komnapartopa 22. B nepiof y3rompkeHHs WBMAKOCTI
obepTaHHs poTopa rigporeHepaTopa 3 4acTOTOK CMHXPOHIi3aLil MpUCTPOK BUBEAEHHS TEMSIOBOrO
306paxxeHHs1 Ha BKB 38 GnokyeTtbcs.
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lMepeTBOptoBaY Hanpyra 4actota 26 peani3oBaHWMA TakuM YMHOM, LLO MPU HAasIBHOCTI Ha WMOro
BXOAi CUrHany HynbOBOrO 3Ha4YeHHA Ha MOro BUXOAi MPUCYTHI iMNynNbCu 3 3a4aHO MiHIManbHO
4YacToTO CigyBaHHS.

®OPMYIA KOPVUCHOI MOJEN!

MpucTpin ans 6e3KOHTAKTHOrO BMMIPIOBAHHSA TemnepaTypu poTopa rigporeHepaTtopa, WO MiCTUTb
00'eKkTuMB, iHbpavYepBOHMIA MpUIMad, WO MICTUTb N OKPEMUX iHhpavYEepPBOHNX CEHCOPIB, NEPETBOPIOBAY
Hanpyra-4acToTa, nepLimMn UugpoBUN KoMNapaTop, AaTYMK NOMNOXKEHHs, BroK 3adaHHs NOMOXEHHS,
TpU pericTpu, po3nogintoBay TakTiB, UMPPOBUIA CyMaTop, reHepatop iMNynbCiB, MNOCTIMHUN
3anam'aToByouMn 6OK, ABa KEPOBaHi NiACUNOBaYi, BiAEOKOHTPOMbHUIM 60K, reHepaTop Hanpyru, LWo
3MiHIOETBCA CTYNiHYACTO, aHanoro-umdpoBmi NnepeTBopoBaY, iHTEpEeNCHUN 6oK, YOTUPU eNeMEHTU
|, enemeHT ABO-HI, enemeHT HI, oBa undpo-aHanorosi nepeTBOpPIOBaYi, ABa KOMMNapaTopw, iHBEPTOP,
PEBEPCUBHUIA NIYUIbHUK, EMNEKTPOHHWUI KN4, MNepwnin Tpurep, nNiYUNbHUK, LOINbHUK 4acToTw,
OydbepHun perictp Ta KomyTaTop, MpUYOMYy BMXOOM N OKpeMux 14 ceHcopiB 3'edHaHi 3 BXigHOM
LwmHoto OydbepHoro perictpa, BUXigHA LIMHA SIKOroO MigknioveHa 4O BXiQHOI LWMHM KOMyTaTtopa, BuUXig
SKOro 3'€ed4HaHNn 3 NepwnMyM BXoZ4amMu aHanoro-umdpoBoro nepeTsopioBada Ta BiA€OKOHTPONBHOMO
Onoka, BuMXig MepLioro KomnapaTtopa NiAKMYEeHUA OO0 MNepLnX BXOAIB PEBEPCUBHOrO NiYUNbHMKA,
enemeHTa ABO-HI Ta o BXxoay iHBepTOpa, BMXig SIKOro 3'eQHaHU 3 ApYrMMyU BXO4aMNU PEBEPCUMBHOMO
niynnbHuka Ta enemenTa ABO-HI, BMXxig SIkoro nigkniYeHUn 4o Apyroro BXo4y nepLuoro enemexTa |
Ta go Bxogy enemeHTta HI, Buxig akoro 3'egHaHum 3 gpyrumm Bxogamm GydhepHOro pericrpa,
KoMyTaTopa, BiAE€OKOHTpoNnbHOro 6rnoka, Apyroro enemenTa | Ta nivnnbHUKa, BUXiOHA LUMHA SKOroO
3'egHaHa 3 BXiOHOK LUMHOK MOCTIMHOrO 3anaM'sToBYHHYOro Groka, NepLnn i opyrun BUXOOM SIKOrO
nigKkmnoYeHi BiANOBIAHO OO APYrMX BXOAiB MEpLUOro i Apyroro kepoBaHWX NiACKIIIOBaYiB, NepLli BXoau
AKNX 3'€QHaHi 3 BMXOAOM reHepaTtopa Hampyru, WO 3MIHIOETbCS CTYMIHYACTO, a BUXOAM MNiOKIMHOYEHI
BiANOBIOHO OO0 TPETbOro i YeTBepTOro BXOAIB BiOEOKOHTPONbHOro 6rioka, BUXiA4 AiNbHMKA 4acToTu
3'eQHaHMIA 3 neplmMKn BXxogammu 6ydepHoro perictpa, nepworo enemeHnTa | Ta gpyroro enemexTa I,
BUXiO SKOro MigKMYeHnn 00 TPeTboro BXOAY PEBEPCMBHOIO MidnMfibHWKA, BUXiAHA LWIMHA SKOroO
3'egHaHa 3 BXiQHOK LUMHOK MEPLIOro Uudpo-aHanoroBoro MepeTBopioBaya, BuMXi4 NepLloro
enemeHTa | nigkntoyeHnin OO NepLloro BXOAY NiYMNbHUKA, BUXigHa UMdpoBa LUMHA Onoka 3agaHHs
NONOXEHHS 3'egHaHa 3 MNepLUol BXiAHOK LMMPOBOI LUMHOK MEPLUOro uMdpoBOro KomnapaTtopa,
apyra BxigHa uudpoBa LWMHa AKOro pasoM 3 BXiAHUMW LMQPOBUMU LWIMHAMW MEepLIOro Ta ApYyroro
pericTpiB MigkMoYeHi 40 BUXIGHOT LMAPOBOI LMHU AaTyYMKa MOMOXEHHS, BUXi4 MepLloro LuudgpoBoro
KoMmnapartopa 3'€gHaHun 3 nepnm BXOOOM TPETLOro erieMmeHta |, BUXiA AKOro nigkmoyYeHnn Oo
nepLUoro BXo4y NepLuoro Tpurepa, a apyrun BXig siIkoro pasom 3 Apyrmmu BXo4amu nepLuoro Tpurepa
Ta eNeKTPOHHOro Krikoya MigknioYeHi o BUXO4Y ApPYroro komnapaTopa, BXig SKOro pasoM 3 nepLinm
BXOOOM ENEeKTPOHHOro Knktoua 3'egHaHi 3 BMXOOOM LPYroro LM@po-aHanoroBoro nepeTrsoproBaya,
BUXi reHepaTopa iMNynbCiB NiKMIOYEHUA 00 BXOA4Y po3nofintoBada TakTiB, Neplunin, Apyrun Ta
TPEeTii BUXOAM SIKOro 3'eAHaHi 3i BXogamMu nNepLuoro, pyroro Ta TPeTbOoro pericTpiB BiANOBIAHO, BUXiAHI
LWMHM NepLlioro Ta ApYyroro pericTpiB MigKMNOYeHi BiAMOBIAHO A0 MepLloi Ta Apyrol BXiQHWUX LUWH
umdpoBoro cymartopa, BMXigHa UMdpPoBa LWIMHA AKOro 3'egHaHa 3i BXIOHO LMPOBOK LLMHOW
TpeTboro perictpa, BuxigHa umdpoBa LWKNHa SKOro NiAKMAYeHa Ao BXiAHOT LUGPOBOI WNMHU OpYyroro
LUMdpo-aHanoroBoro MNepeTBoploBaYa, BUXiA4 ENEKTPOHHOro Khya 3'eQHaHui 3 MNeplnm BXOAOM
nepLIoro kKomrnapaTtopa, ApYrun BXif, SIKOro pas3om 3i BXOOOM nNepeTBoploBava Harnpyra-yactoTa
nigknioYeHi 0o BUXoAy Meploro uudgpo-aHanoroBoro nepeTsopioBaya, BUXiA MNepLlioro Tpurepa
3'eQHaHMi 3 NeplwnM BXOAOM YEeTBEPTOro enemeHTa |, gpyrmin BXxig SKOro MigKryveHun OO0 Buxoay
nepeTBoploBava Harnpyra-4yacTtota, a Buxig 3'egHaHuMi 3i BxogaMu fJiflbHMKa 4acToTu, reHepaTtopa
Hanpyry, WO 3MIHIOETBCA CTYMiHYacCTO, iHTepdencHoro 6roka, 3 nepwyMm BXOOOM KOomyTaTopa, 3
APYrvMM BXOOOM aHanoro-umMdpoBOro NepeTsopioBaya 1a 3 N'sTUM BXOAOM Bil€OKOHTPOSIbHOro 6r1oka,
BUXigHa undpoBa LWKMHA aHanoro-uMdpoBOro nepeTBopoBaya NigknYeHa A0 BXigHOT uMdpoBoi
WMHM iHTepdpelicHoro Gnoka, BuxigHa uUMdpoBa WMHaA skoro 3'egHaHa 3 konamu EOM, skui
BiAPi3HAETLCA TUM, LLO B HLOrO BBEAEHO APYrMn LUnpoBuin KoMnapaTop, ABa Tpurepu ta n'atui
enemMeHT |, npuyomMy BUXiOHI LUMHW NepLIOro Ta APYroro pericTpis NiaknoyeHi BignoBigHO A0 nepLuoi
Ta Opyroi BXiAHWX UMAPOBMX LWKMH OPYroro UugpoBOro Kommnapartopa, neplivi ta Opyrui Buxoam
AKOro 3'efHaHi BiAMOBIAHO 3 MepwMMU BXOA4aMu OpPYroro Ta TpPeTboro Tpurepis, ApPYri BXOAU SAKMX
NigKNoveHi 00 TPeTboro BMXO4Y PO3nofintoBada TakTiB, a BUXOAM 3'€OHaHi 3 TpeTiMuM Bxogamu
nepLuoro Ta n'sToro enemexTiB | BignosigHo, Buxig enemeHta ABO-HI nigkntoyeHnii oo apyroro Bxoay
n'aToro enemeHTta |, nepwwuin BXig sKOro 3'edHaHW 3 BUMXOOOM [fiflbHWKA 4YacToTu, a Buxig
NiAKNIOYEHN 00 TPETLOro BXOAY NiYMMbHUKA.
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