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(22) [ara nopaHHs 3asBKu: 05.11.2012 Muxaunosuy, UA,
B Covenko lMeTpo CTenaHosuy,
(24) [ata, 3 AKOT € YUHHUMU 11.11.2013 UA,
npasa Ha KOpUCHY MoAerb: Cuaopenko KocTsHTHH

Mukonanosuy, UA,
Omutperko Boraax IBaHoBUY,
UA,

Ckpuneus AHapin
BacunsoBsuy, UA,

Kanmukoea Jlapuca
MukonaisHa, UA,

Bnactok Ipuna IsaHiBHa, UA

(46) [ara ny6nikayii sBigomocter 11.11.2013,
npo BuaaYy nareHTy Ta Bron. Ne 21
Homep GloneTens:

(73) Bnachuk: W
HALIOHATbHUA
ABIAUIMHAW YHIBEPCUTET,
np. Komaposa, 1, M. Kuis,
03680, UA

(54) Haasa kopucHoi Moaeni:

MPUCTPIN PEMYNIIOBAHHS HABAHTAXEHHS BITPOABUIYHA B 3ANEXHOCTI BIf LWBUAKOCTI
BITPY

(57) dopmyna kopucHol Moaeni:

1. MpUCTPiiA perynioBaHHs HABAHTAXEHHN BITPOABUIYHA B 3aNEXHOCT BiA LWBWAKOCTI BITPY, AKWA MICTUTL
BUMIDIOBaY LUBMAKOCTI BITPY, €NEKTPOreHepaTop Ta KOMYTAaTop eneKTpOHaBaHTAaXEHHS BITPOABMIYHA, sl
BIAPI3HAETLCA TUM, LLO BUMIPIOBAY LWBUAKOCTI BITPY MICTUTL AuCK pagiycom R, [0 SKOro npukpinneHi nonarti, npu
UboMy Auck oBepTaeTbes 3i WBMAKICTIO, Aka NPONOpLiAHa WBWAKOCTI BITPY HA BEPTUKanbHIiA OCi, sika 3akpinneHa B
NiAWUNHAKEX, HaBNPOTM ronateit no eepTukani postawosadi ceitnogion Ta dotopion, Ha ski nopaeTscs
enekTpoOXUBIEeHHs Bia mxepena E;, euxin cborogioga uyepes iHBepTOp 3'€AHAHUIA 3 MEPLUMM BXOAOM CXeMU
cnisnaginks |, Ha Apyrvid BXiA AKOT NOAAETLCS CUrHas 3 NIYWNBHOTO TPUrepa, Ha BXiA AKOr0 HAAXOASTL IMNYNLCK 3
TeMnom 1 cek. i3 TaiMepa, 3 BUXOAY CXemu CMiBnadiHHA | iMNyNbCHi CUrHany HaaXoAsT Ha ABINKOBUW MiHUMLHUK
CTz, KWt BU3HAYaE 4MCNO BXIAHMX iMNYNLCiB Ta B ABIAKOBOMY KOAI NOAAE UE 4UCNO HAa OAWH i3 noptis
MikpokoHTponiepa MK, akuit BU3Hayae WBKAKICTL BITPY BIANOBIAHO [0 BXIAHOT iHdopMaUi.

2. MpucTpiit 3a n. 1, Akui BIAPI3HAETBECSA TUM, WO enekTporeHepaTop I~ MICTUTL SKIp, AKWA NIAKNIOYEHUA [0
HaBaHTaXeHHA Ry Ta 10 napanensHoi 06MOTKK L 3BysKeHHs, nocninoBHo 3 0BMOTKOK L 36ymkeHHs nigkmioweri n
PEe3NCTOPIB, Ha KOXHWUA i3 BUGPaHUX PE3UCTOPIB NOAAETLCA CUTHAN BIAKIOYEHHA Yepes TPAH3UCTOPHMIA KoY K.

3. MpucTpiit 3a n. 1, AKkMiA BIAPIZHAETLCA TUM, LIO €NeKTPOHABAHTaXEHH: MICTUTL AeMynbTunnekcop M, Ha
CUrHanbHWA BXif SIKOTO NOAAETLCA NOCTIMHA Hanpyra BiA Axepena Ep XMBNEHHs, Ha KOMYTYIOuMA BXIA
AemynsTunnekcopa [M HaaXoauTe CurHan NpONOPLIAHWIA peanbHii WBMAKOCTI BiTPY y ABIAKOBOMY koAl Bif
MIKPOKOHTpONEpa, @ KOXHUA i3 n Buxoais aemynsTunnekcopa M s'eaHanuii 3 BIANOBIAHAM YNPaBSIOUMM BXOIOM
OfIHOTO i3 TPAHINCTOPHUX KniodiB Ki, yCi TpaH3UCTOPHI kniovi Ki B NOYaTKOBOMY CTaHi 3aKpuTi 3a BUHATKOM Knioua K,
Ha ynpaensiouuil BXiA SIKOro NOaeTbCA NO3UTUBHA HaNpyra i3 OAHOrO i3 BuxoAis AemynbTunnekcopa AM.
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(54) NPUCTPIV PEMYIIOBAHHA HABAHTAXEHHSA BITPOABUNYHA B 3ANEXHOCT! BIf WBUAKOCTI
BITPY

(57) Pecpepar:

MpucTpiit perynioBanHsi HaBaHTaXEHHs BITPOABUrYHa B 3amNEXHOCTI Bif, WBUAKOCTI BITPY MICTUTL
BUMIpIOBaY LIBMAKOCTI BITPY, €NEKTPOreHepaTop Ta KoMyTaTop enekTPOHaBaHTaXeHHs BITPOABUIyHa.
Bumipiosay WBMAKOCTI BiTPY MICTUTL Auck pagiycom R, Ao skoro npukpinnexi nonari. [uck
obepraeTbCsi 3 WBMAKICTIO, sika NPOMOPLiHa LWBMAKOCTI BITPY Ha BepTukanbHiih OCi.
EnekTporeHepatop MIiCTUTb SIKip, SIKUA NIAKNIOYEHWA 4O HaBaHTaXKEHHs Ta A0 napanensHoi 0BMoTkK
30ymKeHHs. ENeKTpoHaBaHTaXeHHs MICTUTb AEMyrbTUMNEKCOp, Ha CUrHanbHWA BXig SIKOro
NoAaETLCS NOCTIHA Hanpyra BiA [kKepena XueneHHs. Ha komyTylouuii Bxig AemynbTunnekcopa
HaAXOAUTb CUrHan NpPONopLiiHUA peanbHii WBKAKOCTI BITPY y ABINKOBOMY KOAI BiA MikpOKOHTpOnepa.
KoxHuit 3 n BUXOAIB AeMynbTUNNEKcopa 3'e4HaHUA 3 BIANOBIAHUM YNPaBAOYMM BXOAOM OAHOMO i3
TPaH3UCTOPHUX KO8,
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KopucHa Mopenb HanexwuTs [0 BITPOEHEPreTUKM | [O3BONSE MOMINIMTA  MOXIUBICTE
BUKOPUCTaHHS eHEepril ManonoTyxHuX BiTpis Ta MigBULLMTY TeXHIYHY HaaiHicTL poBoTu BiTpoaABUryHa
LUNAXOM PerynioBaHHs WOro enekTPOEHEepreTUUHOro HaBaHTaKEHHS B 3anNEeXHOCTI BiA LWBUAKOCTI
siTpy.

Bipomuit npucTpii [1], skuidt NpU3HaYeHUn ANs BUMIPIOBAHHS WBKAKOCTI T BUSHAYEHHS HaNPsiMKy
BITPY Ha BiACTaHI.

HeponikoM ULOro NPUCTPOIO € BIACYTHICTE KOHTPOMIO TEXHIYHOI 3MIHW EneKTPOeHEPreTUYHOro
HaBaHTXEHHS B 3aNeXHOCTI Bif 3MiHU LWBKAKOCTI BITPY.

Binomuit npucTpiit [2] TexHiuHOI AjarHOCTMKA Ha BIACTaHi ANA KOMANEKCIB MANonoTYXHUX
BITPOEHEPreTUYHMUX YCTaHOBOK,

HeponikomM UbOro NPUCTPOID € TEXHIYHA CKNaAHICTb AIAarHOCTUKM Ta BIACYTHICTb perynioBaHHs
HaBaHTaXEHHS BITPOEHEPreTUMHOT YCTAHOBKM B 3aneXHOCTI Bif 3MiHW LBUAKOCTI BITPY.

B ocHoBy KopuCHOI Moaeni noctasneHa 3ajada peanisauii aBTOMaTUYHOTO perymioBaHHs
€MeKTPOEHEPreTUYHOrO HaBaHTaXEeHHs BITPOEHepreTyHo! ycraHosku (BEY) 3anexHocti Big
NOTOYHOI 3MIHW  LUBWMAKOCTI BITPY [ANA NONINWEHHA MOXNMBOCTENA BUKOPUCTAHHA  eHepril
MarnonoTyxXHUX BITPIB Ta NifBULLEHHS TexHIYHOI HagiliHocTi BEY.

MoctaeneHa 3agava peryniosaHHs HaBaHTaXEHHA BITPOABUIYHA B 3aNeXHOCTi BiA LWBMAKOCTI
BITPY 3a [AONOMOrol0 BUMIpIOBaYa LWBWAKOCTI BITPY, enekTporeHepatopa Ta KoMmyTatopa
€eneKTPOHaBaHTAXEHHS BITPOABUIyHa BUPILLYETLCS TUM, LO BUMIPIOBAY LUBMAKOCTI BITPY MICTUTL AUCK
papiycom R, [o skoro npukpinnexi nonari, npu usoMy Auck oBepTaeTbcs 3i LWBMAKICTIO, Aka
nponopuiitHa WBMAKOCTI BITPY Ha BEpTUKanbHIA OCi, fika 3akpinneHa B NiAWMNHUKAX, HaBnpoTU
nonateii no sepTukani poaTaluoBaHi ceitnogios Ta ¢oToaiod, Ha fiKi NOAAETLCS ENEKTPOXUBIIEHHS
Big pxepena Ey, Buxig dotogiona Yepes iHBepTop 3'e4HaHUIA 3 NEPLUMM BXOZOM CXemi crisnaainHa |,
Ha Apyrui BXiA AKOI NOAGETLCA CUrHAN 3 NIYMNBLHOTO TPUrepa, Ha BXif AKOro HaAXOAATL IMNYNLCH 3
Temnom 1 cek. i3 Taitmepa, 3 BUXOAY CXeMU CiBnagaiHHaA | iMAYNbCHI CUrHanu HagxoAsTL Ha ABINKOBUN
niqunbruk CT,, SKUA BUSHAYAE YUCMO BXIAHUX IMNYNbLCIB Ta B ABIKKOBOMY KOAi NOAae Ue 4ucro Ha
OfWH i3 nopTiB MikpokoHTponepa MK, skt Bu3HAYae LIBMAKICTL BITPY BIANOBIAHO AO BXIAHO!
iHchopmaii.

3rigHo 3 KOpUCHOK Mopennio, enekTporeHepatop [ MICTUTb siKip, sIKMiA nigkIlOYeHUd A0
HasaHTaxeHHs R, Ta [0 napanenbHol 06MoTku L 3BymKeHHs, NOCNiAoBHO 3 06MOTKOIO L 36YMKeHHs
NiAKMTIOYEHI N Pe3NCTOPIB, Ha KOXHMWIA i3 BUGPaHUX pe3ncTopiB NOAAETLCA CUrHan BIAKMIOUEHHS Yepes
TPaH3UCTOPHWIA KNty K;.

3rigHO 3 KOPUCHOIO MOAENMIO, EeNEeKTPOHABAHTAKEHHA MICTUTL AemynbTunnekcop M, Ha
CUrHaneHWi BXif SIKOrO NOAAETLCS MOCTiHA Hanpyra BiA MKepena E, XUBMEHHs, Ha KOMYTYIOuniA BXig
AemynbTunnekcopa M HagxoAuTb CUrHan NpPonopuUiiHUiA peanbHii WBMAKOCTI BITPY y ABIAKOBOMY
KOAi Bif MIKPOKOHTPONEpa, a KOXHMIA i3 N BUXOAIB AemynbTunnekcopa [IM 3'eaHanuit 3 BiANOBIAHUM
yNpaBnsoYMM BXOLOM OAHOMO i3 TPAH3UCTOPHUX KitodiB K, yci TpaHaucTopHi knioyi K; B nodatkosomy
CTaHi 3aKpuTi 32 BUHATKOM Knioya K, Ha ynpasnsiounit BXiA AKOTO NOAAETLCA NO3UTUBHA Hanpyra i3
oaHoro i3 Buxogis AgemynsTunnekcopa AM.

Ha KpecrieHHi nokasawa saranbHa CTPYKTypHa CXeMa 3anponoHOBAHOrO MPUCTPOI, SKMi
CKNaAaeTbes i3 TPLOX YacTWH: BUMIpIOBAYa WBMAKOCTI BITPY, enekTporeHepatopa Ta KoMyTtatopa
HaBaHTaXEHHs BITPOABMIYHa.

Ak nokasaHo Ha KpecneHHi, BUMIpIoBay WBKAKOCTI BITPY MicTUTL auck 1 paaiyca R, Ao sikoro
npukpinnexi nonati 2. fuck 1 oBepTacThca 3i LWBWAKICTIO, NPOMOPUIRHOI0 WBMAKOCTI BiTPY, Aka
3aKpinneHa Ha BepTukanbHiit oci B nigwunHukax 3. HasnpoTu nonartei no BepTvkani po3TaliosBaHi
ceitnoajoa 4 Ta hotogiod 5, Ha siki NOAAETLCA ENEKTPOXUBIEHHS Bif Mkepena E; (6). Mpu obepTaHHi
Aucka 1 ceitnogion Gl 4 BUNPOMIHIOE CBITNOBI NPOMEHi Yepes nonari 2, ski HaaxoAsTe Ha doToaion
@[ 5. Lli npomeHi Ha CBITNOAIOA HEAXOASTH MOCTINHO 33 BUKMIOYEHHSIM TUX MOMEHTIB, KONMW MK
ceiTnogiogom Ta ¢oToaioaoM NpoxoauTb nonate 2, TOMY enekTpocurHanu ia cotogiona ®4 5
HafxoAATh Ha cxemy criBnanauHs | (10) Yepes iHBEPTOP 7, Ha BUXOAI AKOTO CArHANK 3'ABARIOTLCS
Tinbku TOAI, konu Mix ceitnogiogom C/l 4 i dhotopionom D1 5 He npoxoauTs nonate 2. Ha apyruit
BXiA cxemu cnisnagiika | (10) HaaxoasTb iMNynbCHI curHany Big Taiimepa 8 3 nepiogom 1 cek. Yepes
NiYunbHUA BXIA TPUrepa 9.

Buxin cxemu cnisnagints | (10) 3'eAHaHuit 3 NiYUNbHUM BXOAOM ABiiKoBOro nivnnsHuka CT 2 (11),
ABiikoBUIA Koz Ha BxoAi sikoro Byae nponopuiiHuiA Yucny iMnynecis 3a 1 cek. i HagxoAUTb Yepes
BOCEMMPSAHWA NopT Py B MikpokonTponep MK (12), sikuit BU3Ha4ae WBWAKICTL BITPY BIANOBIAHO A0
chopmynu [1]:
2r-R-n

m-tn (1)
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Ae n - uucno iMnynecie 3a 1 cex; R - pagiyc aucka; m - yucno nonarei J1 gvcka; t - notounuii
yac, Akuil BuMipioeTbcA B 1 cek; T - koedvillieHT BTpaT wemakocti V' BiTpy 3a paxyHok TepTs

BEpPTUKanbHo oci 06epTanHs aucka [GOR

3 Buxoay MikpokoHTponepa MK(12) uyepes nopT P; HagxoauTe Ha ynpaensiouuwit BXig Y
fAemynstunnekcopa [AM (14) uncpose 3HayeHHs WBKAKOCTI V BITPyY, Aka BU3HA4AETLCR BIANOBIAHO A0
dopmynu (1). Ha curHansHuin exiq Aemynstunnexkcopa AM (14) HaaxoguTe MocTilHa Hanpyra i3
mwepena E; (13), us Hanpyra 3'ABNs€TLCA HA OAHOMY 3 BUXOZiB AemynbTunnekcopa AM (14), akui
BU3HAYAETLCA LUWPPOBUM yNpaBnsioumm kogoM Y, i3 mikpokoxTponepa MK,

EnexTpoHasaHTaXeHHsM BiTpoaBUryHa € enektporeHepatop I (16), sikuil CTBOPIKE MOCTIilHY
Hanpyry U Ha HasaHTaxeHHs Ry. [lo sikops rexepartopa I (16) napanensHo nigknioyeHa obmotka
3bymrenns L (17). MocnigosHo 3 obmotkolo L (17) nigknioyeHi pesuctopu R (18). Bxig koxHoro
peauctopa R Yepes TpaHaucTopHui knioy K; (15) 3'eaHaHmiA 3 BiANOBIAHUM BXOAOM AeMynbTUNEKcopa
AM (14). Yci TpanaucTopHi kntoui K GyayTb 3aKpuTi 33 BUHSTKOM OAHOrO, Ha KWW nogaeTbes
noauTeHa Hanpyra i3 mxepena E; (13) yepes oauH i3 Buxoais aemynbtunnekcopa M (14). Skwo
weugkicts Bitpy V 6yae makcumansHa, To o6moTka 3bymkerHs L (17) BkniovaeTses Yepes knod K
GesnocepenHbo Ha BUxia renepatopa I (16) i Ha ioro HasanTaxenHi Ry Gyne makcumansHa Hanpyra

U, sika 3abe3neyye MakcuManbHe HaBaHTaXeHHs Ha BiTpoaswryd. Fkwo weuakicte sitpy V
MiHiManeHa, To BknoyaeTecs kntoy K, i o6motka 36ymikenHs L (17) nigknioyaetbcs Ha BuXig
reHepatopa I (16) 4epes Becb psa nocnigosHO 3'eaHanux onopie R (18), npu ubomy CTPyM |y
36ymreHnn Byae MiHiManbHum i Ha Buxoai reHepatopa ' (16) Byae miHimansHa Hanpyra U, To6To

HaBaHTaXEHHA Ha BITPOABUryH Byae MiHIManbHUM Ta afeKBaTHUM LWBMAKOCTI Vinin BITPY.

Buxogsaun 3 ykasaHux ymOB, eNeKTPOHaBaHTAXEHHS BiTpogsuryHa Byae nponopuiio WweuakocTi
BiTpy. Takuit peaynbTaT KOPUCHWA TUM, WO MO-neplie A03Bonse eeKTUBHO BUKOPUCTOBYBATU
NOTYXHICTb criabkux BiTpis, a no-Apyre 3axvliae BITPOABUIYH Bif MONOMOK 3HOCY, AKi 3'ABNAKTLCA
Togj, KONW BITEP CUNLHMIA, @ eNEKTPOHABAHTAKEHHS Mane.

3anponoxosata KopUCHa MOAENL MOXE SHAWTH LUMPOKE 3aCTOCYBAHHS B CUCTEMAX BUKOPUCTaHHR
eHeprii BITPIB B LLMPOKOMY AianasoHi ix WeKuakocTe.

[xepena iHdopmadii:

1. TMpuCTpiii BUMIPIOBaHHA LWBMAKOCTI Ta BW3HAYEHHS HaNpsMKY BITpy Ha BiacTani. MaTent
Ykpainu Ne 44823 sig 12.10.2009 p.; MK GO1W 1/00, GO1P 5/00.

2. TpucTpiii TexHiyHOi giarHOCTUKW Ha  BiACTAHI ANS  KOMNNEKCIB  ManonoTyXHUX
BITPOEHEPreTUHHUX ycTaHosok. MareHT Ykpaitu Ne 52030 i 10.08.2010 p.; MK GO1R 27/02.

3. Cupoperko K.M., Coyenxo M.C. BigHosmiosanbHi mkepena eueprii. Pospobiu monogi - y
xuTTA. - K2 HAY, 2011, - 230 c.

®OPMYNIA KOPUCHOI MOLENI

1. MpucTpifi perynioBaHHA HaBAHTAXEHHS BITPOABUNYHA B 3aNeXHOCTI Bif LWBMAKOCTI BITPY, AKMA
MICTUTb BUMIpIOBAY LUBMAKOCTI BITPY, €NEKTPOreHepaTop Ta KOMYTaTop EneKTPOHaBaHTaXEHHA
BITPOABUIYHa, AKWi BIOAPIZHAETLCA TUM, LIO BUMIPIOBaY LUBMAKOCTI BITPY MICTUTL Auck paaiycom R,
[0 AKOTO MPUKpINNeHi nonari, npu UbOMY Avck oBepTaeTbCcs 3i WBWAKICTIO, sika nponopuiiHa
WBWAKOCTI BITPY Ha BepTUKanbHi OCi, ska 3aKkpinneHa B NiAWMNHUKAX, HaBNpOTW nonartei no
BEpTUKani poarallosaHi ceitnogios Ta oToAioA, Ha siKi NOAAETLCS ENEKTPOXUBNEHHA BiA MKepena
E;, Buxia doTogiona Yepes iHBepTOp 3'eAHAHUA 3 NePLIMM BXOAOM CXeMM chiBnadinks |, Ha Apyrwi
BXiA AKOi NOAAETHCS CUrHAN 3 NIYMNLHOTO TPUrepa, Ha BXiA AKOTO HaAXOAATb IMNYNbCU 3 Temnom 1
ceK. i3 TailMepa, 3 BUXOAy CXeMmu cnisnagiHHs | iMAynbCHi curHanu HagxoasTb Ha ABIAKOBUW
nisunbruk CT, KM BUBHAYEE YMCNO BXIAHWX iIMNyNbCiB Ta B ABINKOBOMY KOAI NOAAE e YUCMOo Ha
OfvH i3 noptie MikpokoHTponepa MK, skuid Bu3Havae WeBMAKICTL BITPY BiANOBIAHO A0 BXIAHOT
iHchopmaLii.

2. MpucTpid 3a n. 1, AKMA BIAPI3HAETLCA TUM, WO enekTporeHepatop I MiCTUTL sKip, AKuiA
NIQKNIOYEHWA A0 HaBaWTaxeWHs R, Ta [0 napanensHoi oBmotku L 36ymkeHHs, nocnigosHo 3
obMoTKoW L 36YMKEHHS NIAKIIOYEH] N PEe3UCTOPIB, Ha KOXHUIA i3 BUGPaHWUX Pe3nCTOpiB NOAaEThCs
CHUrHan BIAKIOYEHHS Yepes TPaH3NCTOPHMIA KoY K.

3. MpucTpii 3a n. 1, AKMA BIAPI3HAETLCA TUM, L0 ENEKTPOHABAHTAXEHHS MICTUTL AeMynbTUNNEKCop
AM, Ha curHanbHWi BXiA SIKOTO NOJAETLCS NOCTIAHA Hanpyra Bif Axepena E, XuBneHus, Ha
KOMyTytoumiA Bxin AemynsTunnekcopa [AM HagxoauTh cUrHan NponopuiiHWie peanbHiit LUBKMAKOCTI
BITPY Yy ABIAKOBOMY KOAI Bif MIKPOKOHTPONEpa, a KOXHWA i3 n Buxoais Aemynsbtunnekcopa AM
3'eAHaHN 3 BIANOBIAHUM YNPaBnAYMM BXOAOM OAHOMO i3 TPaH3UCTOPHUX Kiiouis K, yci
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TPaH3UCTOPHI knioyi K; B noyaTkoBOMYy CTaHi 3akpuTi 3a BUHATKOM knioya K, Ha ynpasnsiounit Bxia
SIKOro NOAAETLCA NO3UTUBHA HANpyra i3 OAHOrO i3 BUXOAIB AemynsTunnekcopa M.
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