YKPAIHA o UA 159655 13U
(l (51) MK (2025.01)
3 G02B 23/00

Q

HALIOHANBHUIA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXXABHA OPIAHI3ALIA
"YKPAIHCbKUA HALIOHATNbHUIA
O®IC IHTENEKTYAILHOI
BITACHOCTI TA IHHOBALIA"

A0,
SRS

(12) ONUC OO NATEHTY HA KOPUCHY MOJAEIJb

(21) Homep 3sasBku: u 2024 06337 (72) BuHaxigHuUk(n):

(22) Hata nogaHHsa saseku:  31.12.2024 Fpagxo gono.qumug Bitaninosuu (U?L)J,A)
. pabko Banentus Bonogumuposuy ,

24 ' 19.06.202 ] .

(24) ﬁgg:;}:;g;:;:;rmo? 9.06.2025 TumkiB 3opsaHa OnerisHa (UA)

BNacHOCTI: (73) Bonogineup (Bonodinsui): _
(46) My6nikauis BinomocTeit 18.06.2025, Bron.Ne 25 BIHHULIbKMX HALIOHATIbHUNX
Npo OepxaBHy TEXHIYHWUU YHIBEPCUTET,
peecTpaLito: Byn. XmMenbHUUbKe wwoce, 95, M. BiHHMUSA,
21021 (UA)

(54) NPUCTPIX ANsA TENNOBI3INHOIMO AIATHOCTYBAHHSA POTOPA MNAPOrEHEPATOPA

(57) Pedpepar:

MpucTpin  ans  TennoBi3iMHOrO AiarHOCTyBaHHS poTopa rigporeHepaTtopa MICTUTb  00'eKkTuMB,
iHppayepBOHMIM MpuMay, WO MICTUTb N OKpPeMUX iH(pPayYepBOHMX CEHCOPIB, AIMIbHUK 4acToTw,
OydepHun perictp, komytaTop, Brok MiAroTOBKM AaHuX, OBa reHepaTtopu iMNynbCiB, ABa KePOBaHi
nigcunoBavdi, BiJEOKOHTPONbHUIA OMOK, ABaA MiYWUMBHUKW, reHepaTtop Hanpyri, 6nok nam'aTi, gaTymk
NMONOXeHHs, OMOoK 3agaHHA MNONOXeHHHA, 6NoK 3agaHHSA LWBWAKOCTI, PO3MnoAintoBady TakTiB, ABa
perictpu, ABa uMdpoBi KoMnapaTopu, UnMgposun cymaTop, ABa Tpurepw, Asa enemMeHTu |, nepmin
iHOuKaTop, aHanoro-undpoBMN NepeTeoptoBay, LMdpo-aHanorosmin nepeTsoptosad, bydep gaHux Ta
6rok 3anycky. [logaTkoBo B NpWUCTPii BBEOEHO KoMnapaTop, TPETin eneMeHT |, ABa NiYMmnbHUKNK,
TpeTin uMdpoBun komnapaTop, 610K 3afaHHs Bibpadii Ta gpyrui iHaukaTop.

UA 159655 U



UA 159655 U

L) 2210 M
|
23 4
| (r——>
i 241
[
i | :
£ 5 ;
| . | .
' 2n | '
6 :l:l—t——L
6 =T
_I.,& 5
3 :3 == > 10
B3Il A s| TH s /4
L=
R
B 7
e I
> 2]
I 12
iy I"V :>]6
RG
|-J\|5 N == > 2
3 14 v ;') z V_ o E v
¢ ™ ..C RG 0 EOM
PT 17 :DB
B3LL 18 Cl 10 445420 2
r I —
25 28 | 34 | 31
BIT r cT = 1 ——> :{) %
CT
30
27 ga ([t
24 4 29 e oL
i 0 33
1% B3 WAl
36 [PLCT V| ][ J#0
I
38
E3B:DB 39




10

15

20

25

30

35

40

45

50

55

60

UA 159655 U

KopucHa mopenb crtocyeTbcd 6e3KOHTaKTHOI TepMmoMeTpii | mMoxe O6yTu BuKopucTaHa Ans
©e3KOHTaKTHOro BUMIpPIOBaHHA TemnepaTtypu o6'ekTiB, W0 o6epTalTbCs, 3 NOOANbLUOK OLiHKOK
pagianeHoro 6uTTs, 30Kkpema poTopa rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MaTteHT YkpaiHm Ne 66866, M. kn. GO1K 13/00, 6ton. Ne 2, 2012), wo MicTuTb 00'eKTuB,
iHbpayepBOHUIM MpuiiMad, WO MICTUTb N OKPeMMUX iHPaYepBOHUX CEHCOpPIB, AINIbHUK 4acToTw,
OydbepHun perictp, komyTatop, GrOK NiArOTOBKM AaHWX, OABa reHepaTopw iMMynbCiB, ABa KepOBaHi
nigcuntoBadi, BiOEOKOHTPONbHMIA ONOK, NiYMNbHUK, reHepaTop Hanpyrk, Onok nam'aTti, AaTynk
NMONOXeHHsl, OGnOK 3adaHHs MOMNOXEHHs, OnOoK 3adaHHs LWBMAKOCTI, PO3NOAintoBay TakTiB, ABa
perictpu, ABa uMdpoBi Komnapatopu, UMpPOBUA cymaTop, OBa Tpurepu, ABa enemeHtn | Ta
iHOMKaTop, npuUYOMYy BUXI4 AiNbHMKA YacTOTM MigKMYeHMA A0 BxoaiB OydepHoro perictpa,
niynnbHWKa Ta 40 NepLUOro BXoAy BifeOKOHTPOMbHOro Grnoka, Apyrni Ta TPeTin BXOAW SKOro 3'eQHaHi
3 BMXOZ4aMu NepLLOro Ta ApYroro KepoBaHMX NiACUNIOBAYIB, NepLUi BXOAM SKUX NIOKNIOYEHI O BUXO4Y
reHepartopa Hanpyru, a gpyri Bxoaum 3'e€fQHaHi, BiaAnoOBIigHO, 3 NepwuvMm Ta Apyrum Buxogamu 6noka
nam'siti, BXigHa uupoBa LWKMHA SKOro MigkmnyeHa [0 BUXIOHOT UMAPOBOT LWWMHW RiYUIIbHUKA,
YeTBEPTUIN BXiO BiOEOKOHTPOMbHOro 6rioka pasomM 3 MeplinM BXOAOM ©Onoka MigroToBKWM AaHWUX
3'egHaHi 3 BUXOOOM KOMyTaTopa, BXigHa uudpoBa LUMHA AKOro nigknovyeHa Ao BMXigHOI LmMdpoBoi
WwnHM OydbepHoro perictpa, BXigHa UM@pPOBa LWIMHA SKOro 3'egHaHa 3 BMXOAAaMW N OKPEMUX
iHgppa4epBOHNX CEHCOPIB iHpa4YepPBOHOro NpuiMada, Buxia 6roka niaroToBkM AaHUX NiAKMIOYEHUA B
kona EOM, BuxigHa umdpoBa wWuHaA OGnoka 3adaHHSA MONOXEHHS 3'eQHaHa 3 MepLlol BXiOHOH
LMpOBOIO LLIMHOK NepLIoro LmMdpoBoro Komnaparopa, Apyra BxigHa uudposa LmHa SKOro pasom 3
BXiQHUMW UUPPOBMMM LUIMHAMK MEPLLOro Ta APYroro pericTpiB NigKnioYeHi A0 BMXigHOT LUMdpOBOT
LWMHX JaTyuKa MONOXKEHHS, BMXi4 nepLloro uMdpoBoro komnapartopa 3'e¢4HaHUn 3 Nnepmnm BXOAO0M
nepLuoro enemeHTa |, Apyrni BXig SIKOro MigKNIOYeHMn 4O NepLUIoro BUXOAy ApYroro Tpurepa, a Buxia
3'eQHaHU 3 MepLIMM BXOAOM MepLloro Tpurepa, ApPYrui BXig SKOro pasom 3i BXOAOM iHAMKaTopa
NigKNOYeHi 40 ApYroro BUXo4y Apyroro Tpurepa, nepnn Bxig skoro 3'eqHaHui 3 BUXOAOM APYroro
umdpoBoro Komnaparopa, Agpyra BxigHa umcpoBa LWMHA AKOro nigknoveHa A0 BUXIAHOT LMdpoBOT
LWMHM Oroka 3agaHHSA WBWAOKOCTI, a neplua BXigHa undpoBa wWWHa 3'egHaHa 3 BUXiOHOKW LM pPOBOIO
LUNHO LmMcbpoBOro cymaTopa, nepLia i gpyra BXigHi LMgpoBi LWMHK SKOro NiaknioYeHi, BignosigHo, Ao
BUXiOHUX LMGPOBMX LUMH NEPLLOro Ta APYroro pericTpis, BXoau AkMx 3'eqHaHi, BignoBigHoO, 3 nepwmm
Ta OpyruM BMXOod4amun po3nogintoBada TakTiB, TPETiM BUXiA SKOro MigKMYeHMrM OO OpYroro BXxoay
OpYyroro Tpurepa, BUXig Opyroro reHepaTopa iMnynbciB 3'€AHaHUN 3i BXOAOM pPO3MOAiNioBaya TakTiB,
BUXi[ MepLuoro Tpurepa MigkKNIOYeHUn [0 NepLuoro BXoAy Apyroro enemeHta |, gpyruin BXif siKoro
3'eAHaHW 3 BMXOOOM MEepLUOro reHepaTtopa iMnynbCiB, a BUXig MigKMOYeHUn OO0 BXOAiB AiNbHUKA
4YacToTu, reHepaTopa Hanpyru, KomytaTopa Ta 4o Apyroro Bxoay 651oka niaroToBKM AaHuUX.

["0noBHMM HeZonikoM AaHOro MPUCTPOKO € Te, WO BiH HEe A03BOMSE BMMIpOBaTK pagianbHe 6utTta
poTopa rigporeHepaTtopa B npoueci horo poboTu, OCKINbKM rigporeHepatop € cneumdiyHow
€eKTPUYHOI MaLUMHOK 3aKPUTOrO BMKOHAHHS, L0 YCKMaAHI0E JOCTYN A0 MOro 06epTOBUX YACTUH.

Ak Hanbnwk4Min aHanor BMOpaHO NPUCTPI Ond GEe3KOHTaKTHOro BMMIPIOBAHHA TemnepaTypu
poTtopa rigporeHepatopa (MaTteHT YkpaiHm Ne 127224, M. kn. GO1K 13/08, 6ion. Ne 14, 2018), wo
MiCTUTb 00'ekTMB, iH(ppaYepBOHMI NpuAMaY, WO MICTUTb N OKPEMUX iHpaYEepBOHNX CEHCOPIB,
AiNbHUK YacToTu, OydepHuii pericTp, KomyTaTop, 610K NiAroTOBKM AaHWX, ABa reHepaTopu iMnynbCiB,
ABa KepoBaHi nigcumnoBadi, BiJEOKOHTPONbHWUIA Onok, ABa MiYMMbHWUKW, reHepaTop Hanpyru, 6nok
nam'aTi, AaTynK NONOXEHHs!, 6NOK 3agaHHs MOMNOXeHHsl, 6NMOK 3aJaHHs LUIBWAKOCTI, po3nogintoBad
TakTiB, ABa pericTpu, ABa uMdpPoBi KoOMnapaTopu, Ungposuin cymaTtop, ABa Tpurepu, ABa enemeHTu |,
iHgukaTop (B moganbLoMy - MepLUIni iHAMKaTop), aHanoro-unudposui nepetsoptosay (ALIM), undpo-
aHanorosui nepetsoptoBay (LIAI), 6ycdep gaHnx Ta 6nok 3anycky, NpuyoMy BMXig, AiNlbHUKa YacToTK
nigkrodeHnn Oo BxopdiB OydhepHoro perictpa, nNepLloro nidvnbHMKa Ta OO MEpLoro BXOQy
BiJEOKOHTPONBLHOrO GroKa, ApYruin Ta TPETIN BXOAM AKOro 3'€HaHi 3 BUXo4aMu nepLioro Ta Apyroro
KepoBaHUX NiACUNIoBadiB, nepLli BXOAW AKMX MiOKMOYEHi A0 BMXOAY reHepartopa Hanpyru, a apyri
BXOAM 3'€4HaHi, BigNoBiAHO, 3 NepwMM Ta Apyrum Buxodamu Onoka nam'aTi, BXigHa umndpoBa LWmMHa
SIKOro MigkntoveHa Ao BMXiQHOT LMdPOBOI LUNMHWU NEePLUOro NiYnnbHUKa, neplumii Bxig 6noka nigrotoBku
JaHuX 3'edHaHUi 3 BUMXOOOM KOMyTaTopa, BXigHa umMdpoBa LWMHA AKOro nigknoyeHa A0 BUXIOHOT
uuncppoBoi WwWnHM BydepHoro perictpa, BxigHa uMdpoBa LWMHa SKOro 3'e4HaHa 3 BUXO4AMMU N OKpeMUX
iHppa4yepBOHNX CEHCOPIB iHpPaAYEPBOHOIO NpuMMaYda, Buxig 6roka nigroToBKM gaHUX MIOKMIOYEHUN B
kona EOM, BuxigHa umdpoBa wWnHa OGroka 3adaHHSA MONMOXEHHS 3'eéQHaHa 3 MepLlol BXiOHOH
LMdPOBOIO LUMHOK NEepLUOro LMgpoBOro KoMnaparopa, gpyra BxigHa undposa LWmHa SKOro pasom 3
BXiOHUMWU UNPOBMMM LUIMHAMK MEPLLIOro Ta APYroro pericTpiB NigKMioYeHi Jo BuxigHoi uudposoi
LWMHM JaTymKa NONOXEeHHs, BUXIA neploro unudpoBoro komnaparopa 3'€fHaHuin 3 neplmm BXOAOM
nepLuoro enemeHTa |, Apyrni BXif SIKOro MigKNIOYEHM OO NepLUIoro BUXoAyY ApYyroro Tpurepa, a Buxig
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3'eHaHVMA 3 nepwmMm BXOAOM MepLloro Tpurepa, APYrnMi BXiA SIKOrO pasoM 3i BXOOOM MepLloro
iHOMKaTopa MigKMYeHi OO0 Apyroro Buxody ApYyroro Tpurepa, nepwmi BXig Akoro 3'egHaHun 3
BMXOOOM [pyroro LMEpOBOro Komnapartopa, gpyra BxigHa uMdpoBa LUMHA AKOro NigknoyeHa Ao
BUXiAHOI LUMGPOBOI WMHM Ofoka 3agaHHs LBMAKOCTI, a neplwa BxigHa uudpoBa wWuMHaA 3'egHaHa 3
BUXiOHOKO LMGPOBOIO LUMHOK LMEPOBOro cymartopa, nepwa i gpyra BXigHi UMPOBI LWMHM SKOro
NigKntoYeHi, BignoBigHO, A0 BUXIOHUX LMEPOBMX LUWMH MEPLUOro Ta APYroro pericTpiB, BXOOU SKMX
3'egHaHi, BiANOBIgHO, 3 NepwuM Ta ApYyrMMm BMxogamu po3nofifnitoBadva TakTiB, TPETIN BMXig SIKOro
NiAKNIOYeHNN OO OPYroro BXo4y ApYroro Tpurepa, BuXi4 ApYroro reHepartopa iMnynbcis 3'€gHaHum 3i
BXOOOM pO3MnoifntoBaya TakTiB, BUXi4 MepLloro Tpurepa nNigKnoYeHnn 0O NepLuoro Bxody Apyroro
enemeHTa |, gpyrmin BXig Akoro 3'e4HaHWMA 3 BMXOAOM MNEPLUOro reHepartopa iMnynbCiB, a BuXxig
NigKoYeHnd OO BXOAIB AiflbHUKA 4acToTW, reHepaTopa Hamnpyru, Komytatopa Ta 4O APYroro Bxogy
Onoka nigroToBKM aHWX, BUXi4 KomyTatopa 3'edHaHo 3 nepwwum Bxogom ALM, gpyruid BXig sikoro
pasom 3i BXOAOM ApYroro niyunbHYKa iMNynbciB NigKNIOYEHi 40 BMXody Apyroro enemeHTa |, suxig
Onoka 3anycky 3'egHaHuin 3i BxogoM Bydepa gaHux, BUXigHa umudpoBa LWnHa SKOro nigkrdeHa ao
BXigHOT uncppoBoi wuHM LIAT, BuMXig Akoro 3'€eAHaHUn 3 4eTBEPTMM BXOAOM BigE€OKOHTPOSIbHOIO
Onoka, BuxigHa LM@poBa LWNHA APYroro nidnnbHMKa NigknioveHa oo Apyroi BXigHOT umMdpoBoil WWMHK
Oydepa gaHux, neplua BxigHa undpoBa LWKHA AKOro 3'€AHaHa 3 BUXiQHOW LMpoBoto WwnHo ALM.

[[ONOBHUM HeJonikoM [aHOro NPUCTPOK € Te, WO BiH He [A03BOSIiE BUMIpOBATU TennoBui
NopTPET poTopa rigporeHepatopa B Npoueci horo poboTy 3 NoAanbLUIOK OUIHKOK PiBHS pagianbHOro
OuTTS poTopa, i3-3a BiACYTHOCTI MOXMMBOCTI JOCTYMNy OO MOro o6epToBMX YaCTUH, BPaxoBYHOUW, LIO
rigporeHepaTop € cneumndivHo eneKTPUYHO MaLLMHOK 3aKPUTOro BUKOHAHHS.

B ocHoBy kopucCHOI Mogeni nocTaBneHO 3agady CTBOPEHHS MPUCTPOI0 AN TEnroBi3iHOro
AiarHOCTyBaHHA poTopa rigporeHeparopa, B SKOMy 3a paxyHOK BBeOEHHSI HOBMX OrokiB Ta 3B'A3kiB
MiXX HUMMK 3'ABNSIETbCA MOXIMBICTb Ha NPaLIOOYOMY rigporeHepaTopi 3a BUMIPIOBaHUM TEMnOBUM
NnopTpeToM poTopa B MpoOLECi Moro obepTaHHA OLUiHIOBaTU piBEHb pafianbHOro GuTTa poTtopa, Lo
003BONSE PO3LLMPUTU (DYHKLIOHANBbHI MOXNNMBOCTI MPUCTPOIO.

lMocTaBneHa 3agaya BUPILLYETbLCA TUM, WO B NPUCTPIA ANs TEnnoBi3iMHOro AiarHOCTyBaHHS
poTopa rigporeHepaTopa, WO MIiCTUTb 00'eKTMB, iHOpadYepBOHUI MpUIAMAY, WO MICTUTb N OKPEMUX
iHppa4yepBOHNX CEHCOPIB, AiNbHMK YacToTu, BydepHun perictp, KomyTaTop, OfoK NiAroTOBKM AaHMX,
ABa reHepaTopu iMnynbCiB, ABa kepoBaHi MNiacuoBaYi, BiAEOKOHTPOMbHUI GROK, ABa NiYUITbHUKM,
reHepatop Hanpyru, Onok nam'aTti, aT4uK MOMOXEHHs, OroK 3adaHHA MOMOXEHHsi, ONoK 3agaHHs
LIBMAKOCTI, pO3NOAintoBay TakTiB, ABa pericTpu, ABa uMdpoBi KoMnapaTopu, LMgpoBun cymaTop, ABa
Tpurepu, OBa enemeHTu |, nepwwui iHaMkaTop, aHanoro-uvdposun nepetsoptoBay (AUIT), uundpo-
aHanorosui nepetsoptoBay (LIAI), 6ycdep gaHunx Ta 6nok 3anycky, NpMy4oMy BUXig, AiflbHUKa YacToTK
nigknoyeHMn o Bxogy OydepHoro perictpa, Ta A0 NepLlioro BXOAY BiAEOKOHTPOMbHOro 6moka,
Apyrvi Ta TpeTin BXOAWM SKOro 3'efQHaHi 3 BMXO4AaMW NepLloro Ta Apyroro KepoBaHWX MigcunioBadvis,
nepLUi BXoau SK1X MigknioYeHi 4o BUXOAY reHepartopa Hanpyru, a apyri Bxogu 3'egHaHi, BianosigHo, 3
nepwyM Ta Apyrum Bruxodamu 6noka nam'aTi, BxigHa uudpoBa WrHa AKOro MigkrodeHa 4o BUXIQHOI
LUMdPOBOI LUMHM MEPLUOro NivnnbHMUKa, NepLumni Bxig 6roka niaroToBkM AaHUX 3'€dHaHUA 3 BUXOO0M
KOoMyTaTopa, BXigHa LM@poBa LWMHA SKOro MigknyeHa A0 BUXIOHOI UMEpPOBOI WKHU GydepHOro
pericTpa, BXigHa uMdpoBa LWKHA AKOro 3'egHaHa 3 BMXOO4aMW N OKpeEMUX iHpayepBOHUX CEHCOpIB
iHppavepBOHOro npunmada, Buxig Gnoka MNiAroToBKM AaHUX NigkntodeHun B kona EOM, BuxigHa
umdpoBa LWKMHa Ofoka 3adaHHA MONOXEHHA 3'eAHaHa 3 MepLIol BXiAHOK LMGPOBOK LUMHOK
nepworo umMcpoBOro KomnapaTtopa, gpyra BXigHa uUudpoBa LWIKHA SKOro pasoM 3 BXiOHUMU
LU1poBMMM LUIMHAMU NEPLLIOro Ta APYroro pericTpis NigknioyeHi 4o BUXiAHOT LMEPOBOI LWMHN AaTynka
NMONOXEeHHs, BUXiA4 nepworo uMdpoBOro kKomnapaTtopa 3'€dHaHWA 3 neplimMMm BXOOOM MepLUoro
ernemMeHTa |, Apyrui BXig AKOro NiAKMoYeHUin 40 NepLioro BUXOAY ApYroro Tpurepa, a Buxig 3'egqHaHnn
3 nepwuM BXOOOM MNeEpLUOro Tpurepa, OPYrun BXiO, SKOro pasoMm 3i BXOOOM MepLloro iHgukatopa
NigKroYeHi 4O Apyroro BUXOAy ApYroro Tpurepa, nepLinin BXig SiKoro 3'€AHaHuin 3 BUXOLOM OpYroro
LuMdpoBOro KkoMmnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigknioyeHa A0 BUXIAHOI LMAPOBOI
LWMHM Oroka 3agaHHSA WBWAOKOCTI, a neplua BxigHa umdpoBa WnHa 3'egHaHa 3 BMXiOHOW LNPOBOH
LUMHOK UMdPOBOro cymatopa, nepLua i gpyra BXiaHi LM@pPOBI LWMHU SKOro NiAKMoYeHi, BiANOBIAHO, A0
BUXiAHMX LMPOBMKX LLINH NEPLLOro Ta ApYroro perictTpis, BXOAW SKUX 3'€AHaHi, BiANOBIAHO, 3 NepLumMM
Ta Opyrum BMxodamu po3nofintoBada TakTiB, TPeTin BuXig SKOro nigknoyeHun OO Apyroro Bxony
Apyroro Tpurepa, BUxig Apyroro reHepaTtopa iMnynbCiB 3'egHaHui 3i BXOAOM po3nojintoBayva TakTiB,
BUXi[ MepLioro Tpurepa MigKNIOYEeHM [0 NepLuoro BXoAy Apyroro enemeHta |, apyruin BXif siKoro
3'eQHaHMIi 3 BMXOOOM MepLloro reHepatopa iMnymnbCiB, a BUXig MigKMYeHUn 0O BXOoAiB AiNbHWMKa
YacToTW, reHepartopa Hanpyru, Komytatopa Ta A0 Apyroro Bxogy 6rioka nigroToBKM AaHWX, BUXIA
KomyTaTopa 3'egHaHo 3 nepwum Bxogom ALT, apyruid BXig sIKOro pasomMm 3i BXOAOM [OpYyroro
niymMnbHWKa iMNyNbCiB MiAKMIOYEHI O BUXody Apyroro enemeHTa |, Buxig 6noka s3anycky 3'egHaHui 3i
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Bxoaom Bydepa aaHux, BuxigHa LmndpoBa LUMHA SAKOro nigknioveHa Ao BXigHoT uudposoi winHy LIATT,
BUXiO AKOro 3'€QHaHU 3 4YeTBEPTMM BXOOOM BiAEOKOHTPONbHOro 6noka, BMXigHa uudposBa LWMHA
APYroro nivyunbHMKa nigknioveHa o Apyroi BXigHoi undpoBoi wnHM Gydepa gaHmx, neplua BxigHa
LuMdpoBa LMHa AKOro 3'egHaHa 3 BMXigHOH Lndposoto WwnHowo AL, BBegeHo komnapaTop, TPeTin
enemMeHT |, OBa niuMnbHUKK, TPeTin undpoBun komnapatop, OMok 3agaHHst Bibpauii Ta gpyrun
iHaukatop, npudomy Buxig LIAI 3'egHaHun 3i BXOAOM KOoMMapartopa, BUXi4 SKOro MigknyeHun 0o
TPEeTbOro BXoAy TPeTboro enemeHTa |, Apyrun Bxig SKoro 3'€gHaHMmM 3 BUXOAOM AiNbHMKA YacToTu, a
nepLinin BXig NiaknioYeHnin 4o Apyroro BUXo4y TpPeTbOoro fivYnnbHUKa, NepLumni BUXig aKoro 3'egHaHum
3i BXOOOM MEepLUoro nivunbHYKa, a BXig NiaKMOYeHUn OO0 BUMXOAY AiNbHMKA 4acTOTW, BUXi4 NepLUOro
niynnebHWKa 3'egHaHUn 3 APYrMM BXOOO0M YETBEPTOro NiYnnbHUKa, NEPLUNA BXif SKOro MigKMioYeHnn oo
BMXOA4Y TPeTboro enemeHta |, a BuxigHa uudpoBa WMHa 3'€egHaHa 3 NepLUot0 BXiOHOKW LMpPOBOIO
LUMHOK TPeTboro UudpoBOro koMnapaTtopa, Apyra BxigHa uudpoBa LMHA SKOro NigKnyeHa Ao
BUXIAHOI LMdPOBOI WMHM Bnoka 3agaHHA Bibpallii, a Buxifg 3'egHaHui 3i BXOAOM ApYyroro iHgukaropa.

Mpuctpin Onsg  TennoBi3iMHOrO  AiarHOCTyBaHHA  poTopa rigporeHepatopa MOSICHIOETHCS
KPECMNEHHsIM, Ha KoMy 300pakeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - o6'ektuB; 2 - iHppayepBOHMI NpuUMaYy, WO MICTUTb N OKPEMUX iHppa4YepPBOHMX
ceHcopiB; 3 - Of10K 3a4aHHSA MONOXEHHS; 4 - NepLwnin LMPOBUIA KOMNapaTop; 5 - Nepwnii enemMenT |;
6 - NnepLunin reHepaTop iIMNYNbCiB; 7 - nepwuin Tpurep; 8 - apyrun enemeHT |; 9 - ginbHWK Yyactoty; 10 -
OydbepHun perictp; 11 - gaTyMK NONOXeHHs; 12 - nepLumni perictp; 13 - gpyruii reHepaTop iMNynbCiB;
14 - posnogintoBay TakTiB; 15 - gpyrun perictp; 16 - uudposuii cymatop; 17 - GNOK 3agaHHA
wemakocTi; 18 - apyruii umdpposuin komnapartop; 19 - gpyrui Tpurep; 20 - nepwui iHamkaTop; 21 -
KomyTaTop; 22 - 6nok nigrotoBkn Aaanux; 23 - ALIM; 24 - BineokoHTponbHui 6510k; 25 - 6nok nam'aTi;
26, 27 - nepwu1n Ta ApyrMn KkepoBaHi NigcumnoBadi; 28 - nepLumn niYunbHuK; 29 - reHepaTop Hanpyru;
30 - 6rok 3anycky; 31 - gpyrun nivmnbHKK; 32 - 6ydep ganHnx; 33 - LIAT, 34 - TpeTin niynnsHuk; 35 -
komnapatop; 36 - TpeTii enemeHT |; 37 - yeTBepTUN NivunnbHUK; 38 - Bnok 3agaHHA Bibpadii; 39 -
TpeTin umdposuin Komnapatop; 40 - Apyrvin iHOMKaTOp, MPUYOMY BWXIA AifbHUMKA 4YacTtotn 9
nigkrtodeHnii oo Bxoay 6ydepHoro perictpa 10 Ta 4O NepLloro BXoay BiA€OKOHTPONbHOro 6roka 24,
Apyrmi Ta TpeTin Bxogu 4€Koro 3'edHaHi 3 Buxogamu nepuworo 26 Ta gpyroro 27 KepoBaHUX
nigcunoBadis, nepLli BXogu SKMX MiQKMAOYEHI OO0 BMXOQy reHepartopa Hanpyru 29, a gpyri Bxoam
3'egHaHi, BignoBigHO, 3 NepwmnM Ta Apyrum Bnuxogamm 6noka nam'aTi 25, BxigHa undposa WwnHa sikoro
nigkrodeHa Oo BMXigHOT UMAPOBOI WMHM NEepLUOro fivnnbHUKa 28, nepwwuin BXig 6noka nigrotoBku
AaHux 22 3'egHaHuiA 3 BMXOOOM KomyTatopa 21, BxigHa uMdpoBa LWMHA SAKOro MigkmlyYeHa A0
BMXiQHOI LMdpoBoi WnHM BydepHoro perictpa 10, BxigHa LMdpoBa WnHa SKoro 3'egHaHa 3 Buxogamu
N oKkpemux iHdppayepBoHMX ceHcopiB 2.1-2.n iHhpavepBoHOro npunmava 2, Buxig 6noka nigrotoBku
AaHnx 22 nigknoyeHnii B kona EOM, BuxigHa undposa wrHa 6noka 3agaHHsA NonoxeHHst 3 3'egHaHa
3 MepLIoo BXiAHOK LMdPOBOIO LLUMHOK NepLuoro uudgposoro komnaparopa 4, Apyra BxigHa undgposa
LUMHA AKOro pa3oM 3 BXiAHMMM LMPOBUMK LMHAMK nepworo 12 Ta gpyroro 15 pericTpiB NigknoyeHi
00 BUXIOHOI UMPOBOI WIMHM gaTumka nonoxeHHst 11, BMXig nepluoro uudpoBoro komnapartopa 4
3'eQHaHWI 3 Nepwnm BXOAOM MepLlloro enemeHTa | 5, apyrnin BXig SIKOro nigknioyYeHun 40 nepLloro
BMxoay apyroro Tpurepa 19, a Buxig 3'€QHaHuin 3 nepLuMM BXOL4OM nepLioro Tpurepa 7, Apyrum Bxig
SIKOro pasom 3i BXoAOM nepLuoro iHavkatopa 20 nigknioyeHi 4o Apyroro Buxody apyroro Tpurepa 19,
nepwunn Bxig fAkoro 3'egHaHWin 3 BUXOOOM [Apyroro umdpoBoro komnapatopa 18, Apyra BxigHa
uucppoBa WMHa AKOro nigkmnoyYeHa A0 BUXIAHOI LUMdpoBOI WKHK Bnoka 3agaHHsa wBuakocTi 17, a
nepwa BxigHa uudpoBa WKHa 3'edHaHa 3 BUXIOHOW UMGPOBOK LWMHOK LudpoBoro cymartopa 16,
nepwa i gpyra BXigHi LMMPOBI LWMHM AKOro NiAKMYeHi, BiANoOBIigHO, A0 BUXIOHMX LMEPOBUX LUWH
nepworo 12 Tta gpyroro 15 pericTpiB, BxoAM sIKMx 3'€dHaHi, BignoBigHO, 3 MepwvM Ta APYrum
BMXO4AMM po3nofintoBada TakTiB 14, TpeTin BUXiA SKOro MigKMYeHW A0 OPYroro BXody ApYyroro
Tpurepa 19, Buxig gpyroro reHepatopa imnynbciB 13 3'egHaHUm 3i BXO4OM po3nogintoBaya TakTie 14,
BUXiZ NepLUoro Tpurepa 7 nigknioyeHnn 4o nepLioro Bxoay Apyroro enemeHTa | 8, opyrui Bxig gkoro
3'eQHaHMIA 3 BUXOOOM MEpLUOro reHepartopa iMnynbciB 6, a BMXig NiaKNOYeHNn OO0 BXOAiB AiNbHKKA
yacTtoTu 9, reHepaTopa Hanpyru 29, komyTaTopa 21 Ta 4o Apyroro Bxogy 6roka niaroToBKM AaHux 22,
BUXig4 koMyTaTtopa 22 3'egHaHo 3 nepwum Bxogom ALI 23, opyrui Bxig sIKOro pasom 3i BXOAOM
apyroro niyunbHuka 31 nigknioyeHi oo Buxody gpyroro enemeHta | 8, Buxig 6noka 3anycky 30
3'egHaHuMi 3i BXxodoM Oydepa paHmx 32, BuxigHa umdpoBa LUMHA SKOro MigKMYeHa A0 BXIigHOI
uuncpposoi wnHm LLAT 33, BMxig skoro 3'egHaHuii 3 YeTBEPTUM BXOAOM BiAEOKOHTPONbHOro 6rnoka 24,
BMXigHa uudpoBa wWurHa Apyroro mnivyunbHuka 31 nigknioyeHa 0O Apyroi BXiAHOI UMPOBOI LWWHK
Oydepa gaHmx 32, nepwa BXigHa UMpoBa LWIMHA SKOro 3'€gHaHa 3 BMXIOHOK LMQPOBOIO LUMHOW
AU 23, suxig LUAIT 33 3'egHaHui 3i BXogoM koMnapaTopa 35, Buxig SKoro nigkroyeHun 4o TpeTboro
BXO4y TpeTboro enemeHta | 36, gpyrmn Bxig skoro 3'egHaHuMA 3 BMXOAOM [AinbHWKa 4actoTn 9, a
nepwunn BXi4 NIOKMIOYEHWA OO0 OPYroro BUXOAY TPEeTbOro nivunbHuka 34, nepluvm BUXI4 SIKOTO
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3'eQHaHWI 3i BXOOOM MepLuioro nivmnbHuKa 28, a BXig NigknioyeHun 0o BUXOAY AinbHUKA yactoTu 9,
BUXiZ NepLUoro nivnneHUKa 28 3'egHaHnin 3 ApyrumM BXOAOM YETBEPTOro nidnnbHuka 37, nepmi Bxia
SKOro NIAKMIOYEHNA 0O BUXOAY TpeTboro ernemeHTa | 36, a BuxigHa umdpoBa LWwKMHa 3'egHaHa 3
nepLUoo BXIAHOK LMGPOBOIO LLMHOK TPETLOro LMdpoBoro komnapatopa 39, apyra BxigHa uudposa
LMHa SKOro nigkmnoyeHa Ao BMXigHOT undpoBoi WnHM 6roka 3agaHHs Bibpauii 38, a Buxig 3'egHaHui
3i BXogom gpyroro iHgmnkatopa 40.

MpucTpin npautoe Tak. MNpu nogadi Hanpyrn XMBNEHHA nepwunin 6 Ta gpyrmi 13 reHepatopu
iMNynbCiB NoYMHaloTb popmyBaTy BIgNOBIAHI NOCNIAOBHOCTI iMnynbceiB. [oTiK iHGpayepBOHOro
BUMPOMIHIOBaHHSA, SIKMA CTBOPIOETHCS MOBEPXHEH poTopa rigporeHepatopa, WO 3HaxoauTbCA Ha
OesiKii BiACTaHi Big ONTUYHOI CUCTEMU NPUCTPOLO, NoTpannse Yyepes o6'ekTUB 1 Ha NiHiiky N OKpeMmXx
iHppayepBOHNX ceHcopiB 2.1-2.n iH(ppayepBOHOro npunmada 2, po3TalloBaHWX B340BX pagiyca
poTtopa. OuyeBnaHO, WO Npy obGepTaHHi poTopa rigporeHepaTtopa B KOXXEH MOMEHT 4acy B none 30py
iHpayepBOHOro npuriMada 2 noTpannse nuwe ¢parMeHT NOBEpXHi B3AOBX pajiyca poTopa.
OTpumytoun pparMeHTU TenmnoBOro 300pakeHHs, MOXHa nobyayBaTu TennoBW MNOPTPET BCiel
NOBEPXHi poTopa rigporeHepatopa B NPOLECi horo pobotn. 3ayBaXuMmo, L0 YacTMHA CEHCOPIB MiHiNKn
iHbpayepBOHOro npuiMaya 2 3HAXOAUTBCA 3a MeXaMu HauBigOaneHiwoi TOo4vkM poTopa
rigporeHeparopa.

Akwo poTop rigporeHepaTopa 3HaxXoAUTLCA B HEPYXOMOMY CTaHi abo MOoro LWBWUAKICTb 06epTaHHs
MeHLa Big HOMIHAINbHOI, TO Ha eKpaH BiAEOKOHTPOSIbHOro 6roka 24 TennoBe 300paXXeHHS MOBEpPXHi
poTopa He BuBoauTbCS. Lle obymoBneHo HacTynHuM. [ig BNNMBOM Agpyroro reHepaTtopa iMnynbeciB 13
noyeproBo Ha Buxodax poasnogintoaya TakTiB 14 copmytoTeca curHann. CurHamom 3 MepLuoro
BMXOA4Yy poanoginioBada TakTiB 14 B nepwun perictp 12 3anucyetbCs ko 3 BMXOAY JAaTtymka
nonoxeHHs 11. B gpyrum perictp 15 curHanom 3 gpyroro Buxody po3nojinioBaya TakTiB 14
3aNUCYETBCS IHWMIA KOO 3 BMXOAY AaTyuka nonoxeHHs 11. PisHuUs 3a3HayeHMX KoAiB 3a OOUHWULIIO
yacy, Wo 3abesnedyeTbCca ApyrMm reHepaTtopoMm imnynbciB 13, siBnsie cobow wBmakicTb obepTaHHsA
poTopa rigporeHeparopa, Wo i BU3Ha4YaeTbCa B LUMPPOBOMY cymaTopi 16 Ta nogaeTbCs Ha nepLuni
BXig Apyroro uudpoBoro komnapatopa 18, B sikOMy 3[iACHIOETbCS MOPIBHAHHA Yy BUMMs4i Koaie
NMOTOYHOI LUBMAKOCTI obepTaHHsi poTopa rigporeHepatopa 3 HOMiHamNbHOW, sika 3anucaHa B Groui
3agaHHa weuakocTi 17. Y Bunagky, KONW LWBMAOKICTb MeEHLWa Bif HOMiIHanNbHOI, Ha BUXOA4i ApPYroro
umdpoBoro kKomnapaTtopa 18 3'aBNAeTbCA cUrHan NoriYHOro Hyns, SKU Nig gieto curHany 3 TPeTboro
BUXOAY po3noaintoBaya TakTiB 14 3anucyetbes B gpyrun tpurep 19. MNMpu ubomy nepwnin inankatop 20
3anunwaeTbCs BBIMKHEHMM, TEMMOBUI NOPTPET poTopa He (iKCyeTbCs.

Ao X wemMAkKiCTb 0BepTaHHA poTopa rigporeHepartopa CTa€ piBHOK HOMIHAmNbHIW, TO Ha Apyromy
BUXOAi Apyroro Tpurepa 19 3'aBNsAeTbCs CUrHan fnoriYyHoro Hynsi, nepwmi iHamkatop 20 BUMMKAETbCS,
Ha nepLliomMy Buxogdi apyroro Tpurepa 19 3'dBnseTbCs curHan NoriYHoi 0gMHULI, SKMA NoAaeTbCsa Ha
Bxig nepworo enemeHta | 5. B MomeHT obepTaHHSA poTopa, KOnu BiH 3HaxoAMTbCSA B YMOBHOMY
NMOYaTKOBOMY MOJIOXKEHHI, KOOM 3 BUXOOY faTyvMka nonoxeHHs 11 Ta 3 Buxogy Onoka 3agaHHsA
NonoXeHHs 3 cniBnagatTb, Ha BMXOAi NepLlioro uMdpoBOoro komnapatopa 4 3'ABNSAETbCS CUrHan
NOTYHOT OAMHWUL, SIKUM Yepe3 Mneplunn enemeHT | 5 BCTaHOBMNIOETLCS B OOWHWMYHWIA CTaH MepLuuin
Tpurep 7. BHacnigok UbOro iMnynbCcuM 3 BUXOAY MEpLUOro reHepartopa iMnynbciB 6 yepes Apyrum
ernemeHT | 8 no4nHaloTb HaaXoanTK B BNOKK, 3@ JONOMOrO AKUX (POPMYETHCA TENSOBUA MOPTPET Ha
eKpaHi BiqeoKOHTposbHOro 6noka 24.

3anexHo Big KyTOBOI LWBMAKOCTI 0DOepTaHHA ® poTopa rigporeHepatopa BubpaHa 4acTtoTa
dopmMyBaHHS iMMynbciB fi nepworo reHepaTtopa iMnynbCiB 6, WO MOB'A3aHO CNiBBIOHOLIEHHAM
fi/n=w/(2n-m), oe m=360°/B, B - MiHIManbLHWIA CEKTOP NOBEPXHi poTOpa, WO NOTpanmnse B none 3opy
iHbpavyepBOHOro nNpuinmaya 2, n - koeilieHT QiNneHHsa AinbHWKa YacTtoTy 9, WO BiaNoBigae KinbKOCTi
oKpemux iHpadyepBOHUX CeHcopiB iHdpadepBoHoro npunmada 2. OTxe, 3 yacTtoTow fi/n, npu
HOMiHanbHIM WBNAKOCTI 0bepTaHHA poTopa, Ha BMXOAi AOiNbHUKA 4acToTn 9 3'aBNSAOTLCS iIMMyNbCw,
AkMMuK dpikcytoTbes y BydepHomy perictpi 10 Ha yac AT=n/fi eneKkTpU4Hi curHanu B aHaroroBomy
BUrNsdi 3 BUXOAiB N OKpeMUX iHppayepBOHUX CEHCOPIB iHppayepBOHOro npuimava 2. AMNNITyAu Lmx
curHanis NPonopLinHi TemnepaTypi enemMeHTapH1X AiNAHOK NOBEPXHi 06'ekTa (KINbKICTb TakuX AiNAHOK
N=n-m). Komytatopom 21 3giACHIOETbCA 34MTyBaHHA iHGopMauii 3 OydepHoro perictpa 10 3
HaCTYMHUM ii MEePEeTBOPEHHAM i3 napanenbHOro Buay npeacrtaBneHHs B nocnigosHun. CcopmoBaHuim
TakMM YMHOM CUrHan 3 BMXO4y KomyTtartopa 21 noTpannsie Ha Bxig 6noka nigrotoBku AaHux 22, B
SIKOMY BiH MepPeTBOPIETECH B UMdpoBY opMy Ta NpMBOOMTLCA OO0 3pYYHOro BMAy ANnd nepegadi B
EOM.

3asHauumo, Lo NoTiK iHdopmaLii 3 Buxogy komytatopa 21 npo TennoBe 300pakeHHs 0OMOTKM
poTopa noTtpannsie Takox B bydep gaHux 32 yepes ALIM 23 B uundposin dopmi. Mig ynpaeniHHAM
apyroro niyvnbHuka 31 iHdopMauis nocnigoBHo po3miwyeTbea B 6ydepi agaHmx 32. Poamip 6ydepa
MOXe OyTu pi3HWM, ane He MEeHLWIUM, HiK AN po3MilleHHs B HbOMY iHdopMauii mpo Tennose
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300pakeHHs1 poTopa, WO OTPUMYETLCS 3a OaUH 06epT poTopa. B nogansliomy uen noTik iHopmadii
yepe3 LAIM 33 nepeTBoploeTbCcA B aHanoroBy hopMy Ta NOOAETbCs HA BXiO BiAEOKOHTPONBHOrO
bnoka 24.

eHepaTop Hanpyrn 29, nepwuin 26 Ta gpyrmi 27 KkepoBaHi nigcuntoBadi i 6rnok nam'ati 25
npusHayeHi anst opmMyBaHHS CUrHaniB PO3ropTKM BiA€OKOHTPOsIbHOro 6noka 24. CurHan yactoToto fi,
O HagxoOouTb Ha BXig reHepartopa Hanpyru 29, Ha BMXOAi npuimae cTyniH4acTy opMy (MIiCTUTb N
CKnagoBuX) i MOAAETbCS Ha BXOAM nepluoro 26 i gpyroro 27 KepoBaHUX MNigCcutoBadiB, koedilieHT
NiOCUNEHHST SKMX 3a0aeTbCa BUXIOHUMKW curHanamm ©Onoka nam'siti 25. MNpu uboMy KoedilieHTn
nigcvneHHst nepworo 26 Ta Apyroro 27 kepoBaHWX MiACMMOBaYiB 3a4al0TbCs Tak, WO Ha iX BUXo4ax
dopmyoTbCA curHanu, nponopuinHi Ri'sing; Ta Ri-cosg; BignosigHo, ge Ri - pagiyc, ¢j - KyT
KOOpAMHATM enemMeHTapHOI [AiNsHKM NOBEPXHi poTopa B MOMSPHIA CUCTEMI KoopAuHAT, LWO
06YMOBIEHO CUTHaNamu 3 aaTuuka nornoxerHst 11. Mpu upomy ' =0N  1=0m.

Ha Bxig 6noka nam'ati 25 curHanu HagxoasaTb 3 AiNbHUKA YacToTu 9 Yyepes NocrigoBHO BBIMKHEHI
TpeTin 34 Ta nepwun 28 NiYUNBLHUKK, 3aranbHUn KoedilieHT nepepaxyHKy sikux OopiBHoe m. B
pe3ynbTaTi Ha eKkpaHi BigeOoKOHTponbHOro 6noka 24 npu HasBHOCTI OAHOro iHpopMaUiHOro curHany,
ABOX CUrHariB pO3ropTKM Ta CUrHamy 3 BuMxody AinbHuKa 4YactoTn 9 popmyeTbCs 3006paKeHHs!, Lo
BiNOBigA€E TENOBOMY NOPTPETY poTOpa rigporeHepartopa.

Y Bunagky, KOnmM onepaTMBHOMY nepcoHany HeobXigHo BiACTEXWUTM parMeHT TennoBoro
3006paKeHHs, SKMN MOXe MaTu iHTepec Ans nonepeaHboro AOChiMKEeHHs, curHanom 3 6noka sanycky
30 Gydep gaHux 32 nepeBOAUTLCS B PEXMM MOBTOPHOrO HEMEPEPBHOrO 34YMTYBAHHS 3anuCcaHoi B
HbOMY iHpopMaLii 3 noganswuMm ii BuBeaeHHsaM dYepes LIAI 33 Ha BigeokoHTponbHU 6ok 24. Llen
npouec 34iNCHI0ETLCS A0 TUX MNip, NMOKN akTUBHUM € curHan 3 Buxoay 6noka sanycky 30.

Migkpecnumo, WO YacTMHa CeHCOopIiB MiHIMKM N OKpeMux iHpavyepBoHMX ceHcopiB 2.1-2.n
iHgppavepBOHOro NpuiMava 2, siki Hanbinblle BigAaneHi Big oci poTopa rigporeHepaTopa, BUKOHYHOTb
dYHKUiO He TifNbKM nepedadi TennoBoro 300pakeHHs, WO noTpannsie B iXHe none 3opy, ane n
dyHKUil0 bopMyBaHHS TEMNIOBOro NOPTPETY Kpako poTopa npu nosiei B HbOMY pagianbHoro 6uTts. Lle
3abe3nevyeTbCs Tak.

Ak 3a3Havanock, TpeTin 34 Ta nepwnin 28 NiYMNbHYKN MaloTb 3aranbHUn koedilieHT nepepaxyHKy
m. BpaxoByilouuM Te, WO nNuwe He3HayHa YacTuMHa nNiHiMKKM iHppadepBOHMX CceHcopiB 2.1-2.n
iHpayepBOHOro Npunmaya 2 BUKOPWUCTOBYETLCH ANS BiACNIAKOBYBaHHA pagianbHOro 6utta potopa
rigporeHeparopa, To, O4EBUOHO, L0 KoedilieHT nepepaxyHKy TPETbOro nivynneHuKa 34 Aewo MeHLWnin
BiJL M, @ 4O 3HAYEHHS M Oro SOMOBHKE NEPLUNIA NIYNNBHUK 28.

A TOMY Npu HAOXOAXXEHHI NOCNIAOBHOCTI iIMNYNbCIB 3 AiNbHUKA 4acToT 9 B MOMEHT 3aMOBHEHHS
iMAynNbcamu TPETbOro MivnnbHUKa 34 Ha Moro ApyroMy BUXOAi 3'ABNAETbCA CUrHan NoriyHoi oauHULj,
AKMA pa3oM 3 MOCMIQOBHICTIO IMMYNbCIB 3 AiNbHMKA 4YacToTM 9 HagxoAuTb Ha BXOAM TPEeTbOoro
enemeHta | 36. OpgHoyacHO MOCNIAOBHICTL CWUrHaniB, NPOMOPLUINHUX TemnepaTypi CkaHOBaHOI
nosepxHi, 3 Buxogy LAl 33 nogaetbca Ha komnapatop 35 i 3 BUXOA4Y OCTaHHBLOro y BUrNSAi curHanis
noriyHoro Hyns abo oAMHULI HagXxoauTb Ha TPETIn BXig TpeTboro enemeHTa | 36. O4eBMAHO, O KoMK
TemnepaTypa CKaHOBaHOI NOBEPXHi MeHLIa Mopory crnpauboByBaHHA Komnapatopa 35, To Ha Moro
BUXOAI MPUCYTHI CUrHam JOriYHOro Hyns, BHacMigOK 4YOro Ha BMXOAi TpeTboro enemeHta | 36
NMPUCYTHIA TakoX CWUrHam JoriYHOro Hyns. Y pasi, KonuM y 30Hi CKaHyBaHHS 3'ABNAETLCA Kpaw
CKaHOBaHOI MOBEPXHi poTopa rigporeHepaTopa, Wo CBiA4YMTb NPO NOSABY pagianbHOro GuTTa B poTOPi
rigporeHepaTopa, TO Ha Buxodi komnapatopa 35 OpMyKTbCA CUrHanM foriyHOI OAUHWUI Ta Ha
Buxodi TpeTboro enemeHTa | 36 hopmyeTbCs NOCMIAOBHICTb iIMMYMbCiB, fka HagXxoaWTb Ha BXi4
YeTBEPTOro NivynnbHuKa 37.

Y pasi, konu piBeHb papfianbHOro OUTTS He3HauHWi | UMGPOBUIA KOO Ha BUXOAI 4YeTBEPTOro
niymnbHuKa 37 MeHLLe 3Ha4YeHHs LUndpoBOro kody, Lo 3anucaHuin B 6noui 3agaHHs Bibpauii 38, Ha
BUXOAi TpeTboro umdcpoBoro komnapatopa 39 NPUCYTHIN CUrHam FOriYHOro Hyns. AKWO piBeHb
pagianbHOro 6uTTs 3pocTae, TO Ha BUXOAi TPeTbOoro undpoBoro koMmnapaTtopa 39 3'ABnsieTbCs cUrHan
NOriYHOT 0AMHULI, SKUA NoAAaETbCA Ha Apyrun iHankaTop 40.

Mo 3aBeplUeHHIO CKaHyBaHHSA B3[OBX MiHIMKM iHpaYepBOHNX CEHCOpIB iHpavyepBOHOro
npuiMada 2 Ha BUXOAi MNEpLUIoro nivnnbHUKa 28 3'ABNSAETbLCA CUrHam JoriYHOi OAMHULI, SIKUM
CKMOAETbCA YeTBEPTUN NiYMMbHUK 37 Ta PO3MNOYMHAETLCA CKaHYBaHHS HACTYMHOrO CeKTopy poTopa
rigporeHepaTopa.

TakMM 4YMHOM B KOXHOMY CEKTOPi CKaHyBaHHSA MOBEPXHi poTopa rigporeHepaTtopa MOXHa
crnocTepiratv HasBHICTb abo BiACYTHICTb pagianbHOro 6utTs, WO i BigoOpaXaeTbCsi MO 30BHILUHBOMY
KOHTYPY 300paxkeHHs1 y BiJEOKOHTPONbHOMY 6rioui 24.

OueBunaHO, WO, 3rigHO i3 3anponoHOBaHUM anropuTMOM, CKaHyBaHHSA poTopa rigporeHepatopa
30INCHI0ETLCA cnoYvaTKy B3A0BX AesKkoro pagiyca R;j. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LU0 nexaTb
B34OBX pajiycy Rj, 30IMCHIOETLCA CKaHyBaHHS N TOYOK, WO nexaTb B34oBX pajiycy Rj+. Tak



10

15

20

25

30

35

40

45

50

UA 159655 U

3HaXOAWTbLCS KpYroBa poO3ropTka BCbOro TEMSIOBOro 300paXeHHs1 poTopa rigporeHepaTopa B NPoLECi
noro pobotn.

®OPMYJA KOPUCHOI MOLENI

MpucTpin ans TennoBi3iMHOrO [fiarHOCTYBaHHA poTopa rigporeHepartopa, WO MIiCTUTb 06'ekTuB,
iHbpayepBOHUIM MpuiiMad, WO MICTUTb N OKPeEMMUX iHPaYepBOHUX CEHCOpPIB, AINIbHUK 4acToTw,
OydbepHun perictp, komytatop, G6rOK NiArOTOBKM AaHWX, ABa reHepaTopw iMnynbCiB, ABa KepOBaHi
nigcvnioBavdi, BiAEOKOHTPOMbHUA BNOK, ABa MiYMMbHWUKW, reHepaTop Hanpyrn, 6nok nam'aTi, JaTymk
NONOXEHHs, ONok 3agaHHs NOMOXeHHsA, 6roK 3agaHHs LWBWAOKOCTI, po3noaintoBay TakTiB, ABa
pericTpu, ABa UUdpPOBI KoOMNapaTopu, LUndpoBun cymaTop, ABa Tpurepu, ABa enemeHTu |, nepumn
iHOMKaTop, aHanoro-LMdpoBMIi NepeTBopoBaY, LMgpo-aHanorosmi nepeTsoptoBad, bydep aaHux Ta
©nok 3anycky, npMyoMy BUXig AinNbHUKA 4acTOTM NigKMYeHUn Jo Bxoay GydepHoro perictpa Ta go
nepLUoro BXoAy BiOEOKOHTPONMbHOro 6noka, Apyrui Ta TpeTi BXOAM SKOro 3'edHaHi 3 Buxodamu
nepLloro Ta Apyroro KepoBaHWX MNigCUIoBaYiB, NepLli BXOAM SKUX NigKnoYeHi 40 BUXOA4Y reHepaTopa
Hanpyru, a gpyri Bxoau 3'egHaHi, BignoBigHo, 3 NepwuM Ta gpyrum Buxogamu 6roka nam'siti, BXigHa
uMdpoBa LIMHA SKOro nigknyeHa 4o BUXIOHOT UMPOBOI LWMHM NEPLLOro NivnnbHMKa, NepLInn BXig
©Ornoka nigroToBkM AaHUX 3'€QHaHWIA 3 BUXOAOM KOMyTaTopa, BXigHa uMdpoBa LWMHA SIKOro MigknoYveHa
00 BUXigHOI uuMdpoBOi LWKMHKM OydepHoro pericTtpa, BXigHa UM@poOBa LWMHA SKOro 3'egHaHa 3
BMXOOaMM N OKPEMUX iHpa4YepBOHNX CEHCOPIB iHppayepBOHOro Npunmayda, Buxig 6rnoka nigroToBku
AaHux nigknoyveHun B kona EOM, BuxigHa umdposa wnHa Grnoka 3ajaHHsA MOMOXEHHA 3'egHaHa 3
nepLlo BXiAHOK LMMPOBOK LUIMHOK MepLIoro uudgpoBoro komnapatopa, Apyra BxigHa umdposa
LUMHA SIKOro pasoM 3 BXiAHMMMU UMEPOBMMM LUMHAMMK MEPLUOro Ta APYroro pericTpis MigkmyeHi oo
BUXiAHOI LMPOBOI LWMHM AaTyYnKa NOMOXEHHS, BUXi4 nepLuoro umdpoBOro Komnaparopa 3'egHaHuin 3
nepLyM BXOAOM MepLIOro enemMeHTa |, Apyrmn Bxig SKoro nigknoyYeHMn 4o nNepLuoro BMxody Apyroro
Tpurepa, a Buxig 3'egHaHuii 3 NepLUMM BXOA40M NEPLUOro Tpurepa, Apyrnin Bxig IKOro pasom 3i BXo40oM
nepLloro iHgukaTopa NigKYeHi 4O ApYroro BUXo4y ApPYroro Tpurepa, neplimnin BXig skoro 3'€aHaHunin
3 BUXOAOM ApYyroro uudpoBOro Kkommnapatopa, gpyra BxigHa uMcpoBa LUMHA SKOro nigkniyeHa ao
BUXiAHOI UMdPOBOI WNHM Onoka 3agaHHs LBMAKOCTI, a neplua BXigHa umdpoBa LWKMHaA 3'egHaHa 3
BUXiOHOKO LMGPOBOIO LIMHOK LMEPOBOro cymartopa, nepwa i gpyra BXigHi LMPOBI LWMHM SKOro
NigKNtoYeHi, BignoBigHO, A0 BUXIOHMX LMEPOBMX LUMH MEpLUOro Ta APYroro pericTpiB, BXOAW SKUX
3'egHaHi, BigNoOBIgHO, 3 Mepwum Ta APYruM BMXOZaMK pO3nogintoBava TakTiB, TPETid BMXig sIKOro
NigKoYeHnn 40 ApYyroro Bxoay ApYroro Tpurepa, BUXig Apyroro reHepaTopa iMnynbciB 3'€aHaHum 3i
BXOAOM pO3nofjintoBada TakTiB, BUXi4 MepLlloro tpurepa niakrmoyYeHnd 00 NepLuoro BXoAy ApYyroro
eremeHTa |, gpyrmin BXig SKOro 3'€AHaHMW 3 BUXOAOM MEpLUOro reHeparopa iMnynbCiB, a BuUXia
NigKNIOYEeHNN 00 BXOAIB AiflbHMKa 4acToTW, reHepaTtopa Hanpyru, KomytaTtopa Ta 4O OpYyroro Bxoay
O6noka nigrotoBkM OaHWX, BMXi4 KOMyTaTopa 3'€¢4HaHO 3 nepwum BXOOOM aHanoro-uMgpoBoro
nepeTeBoploBaya, ApYrun BXig SIKOro pasoM 3i BXOAOM APYroro nivunbHUKa iMnynbCiB NigknoyeHi 4o
BMXOAY Opyroro ernemeHTta |, Buxig Gnoka 3anycky 3'egHaHui 3i BxogoMm Oydepa gaHux, BuxigHa
LMdpoBa LWMHA AKOro NigknioyeHa 4o BXigHoI LMdpoBOi WKHM LMdpo-aHanoroBoro nepeTsoptoBaya,
BUXid SIKOro 3'€QHaHUN 3 YeTBEpPTUM BXOAOM BiAEOKOHTPONbHOro Onoka, BuxigHa uudpoBa LIKHA
APYroro nivnnbHUKa MigkroYeHa 4O Apyroi BXiAHOT UMApPOBOI WWHK Oydepa AaHuX, neplua BXigHa
LmdpoBa LWNHa AKOro 3'eAHaHa 3 BUXigHO LMdPOBOIO LLMHOK aHanoro-umdpoBoro nepeTsopioBaya,
KU BiAPI3HAETbLCA TUM, LLO B HbOro BBEAEHO KOMMNapaTop, TPETin enemeHT |, ABa NiYMmbHUKM,
TpeTin umdpoBuii Komnapartop, 6ok 3agaHHs Bibpauil Ta Apyrun iHgUKaTop, NpU4YoMy BuXig Ludpo-
aHanoroBoro nepeTtsopioBaya 3'€4HaHMM 3i BXOAOM Komnapartopa, BuXig sKOro niakroyeHui [o
TPeTbOro BXxoAy TPeTboro enemeHta |, opyrum Bxif SIKOro 3'€AHaHMn 3 BUXOAOM AifbHMKA 4acToTu, a
nepLunin BXig NigknioYeHnin 4o Apyroro BUXoA4y TPeTbOro fivnnbHMKa, NepLlinin BUXIg SKoro 3'eaHaHni
3i BXOOOM MepLloro nivunbHWKa, a BXig NigknoyYyeHnn OO0 BUXOAY AiflbHWKa 4acToTW, BUXiA NepLuoro
niynnbHWKa 3'egHaHUn 3 APYrMM BXOOOM YETBEPTOro NiYnnbHUKa, NepLUNA BXig SKOro MigKnioyYeHnn 4o
BMXOOy TpeTboro enemeHta |, a BuxigHa uudposa wWrHa 3'egHaHa 3 MepLIo BXIOHOW LMGPOBOIO
LWUMHOK TPeTboro UugpoBoro koMnapaTopa, Apyra BxigHa uudpoBa LWMHA SKOro nigknyeHa Ao
BMXiOHOI LMpOBOI WMHKM Bnoka 3agaHHA Bidpauii, a BMXia 3'eQHaHU 3i BXO4OM OPYroro iHgukaTopa.
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[0 "YkpaiHCcbKkui HauioHanbHWI odic iIHTEeNeKTyanbHoi BMacHOCTi Ta iHHoBauin", Byn. [imutpa loaseHka, 1, m. Kuis — 42, 01601



