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(57) Pedpepar:

MpucTpin ona 3MiLHEHHS NOBeEpXHi OTBOPY AeTani MICTUTb KOpNycC Y BUMMAAI CTakaHa i3 KpULLKOK 1
MOPOXHWMHOI ANA AeTani, y kil po3milleHa CniBBiCHO, 3anoBHeHa pobo4Yol0 piguMHO, Kamepa 3
pO3TallOBaHUMUN Ha i 30BHILLHIA NOBEpPXHi A4edOPMYHUYUMN eneMeHTamMn N NOMiIlLeHNM Yy pobody
PiAVHY rigpoAMHaMiyHUM BunpomiHioBaveM. lMpuyomy gedopmytodi eneMeHT BUKOHaHi y BUrnsai
TBEPAUX KyNbOK OOHOro AiameTpa, siki po3MillieHi y 3a30pi MK MOBepxHeto OTBOPY AeTani i CTiHkaMu
kamepu. [igpoanHamiYHUA BUNPOMIHIOBaAY BUKOHAHUI Y BUMMSAAI HWKHLOTO 1 BEPXHLOrO €neKTposis,
3'efHaHNX 3 TreHepaTopoM iMMyrnbCiB ernekTpuyHoro cTpymy. Kamepa BMKOHaHa 3 NPYyXHUMU
nepdopoBaHumu cTiHkamu. [iameTp 0OTBOpiB nepcdopauii MeHwun Adiametpa AedOpMyUnX
ernemMeHTiB. [1lpudyomy enekTpoau ycTaHoOBMeHi 3 3a30poM h, MeHWwuM pagiyca R=D/2 BHYTPiLUHbOIO
OTBOpY Kopnyca y BUrnsi cTakaHa.
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KopucHa mMogenb Hanexutb OO0 MawuHObyayBaHHA i MOXe OyTWU BUKOPWUCTaHa AN 3MiLHEHHS
NoBEPXOHb OTBOPIB AeTarnen noBepxHeBo-NnacTMYHUM gedopMyBaHHSIM.

Bigomo npo npucTpin ana 3MiyHEeHHS NOBEPXOHb AeTanewn, WO MICTUTb KOpMyC i3 KpULLKOK Ta
NMOPOXHMHOK ANd geTani, y SKi CniBBiCHO poO3MillleHa, 3anoBHEHa POOOYOK PiAMHON, enacTuyHa
Kamepa 3 po3TalloBaHWUMM Ha 1i 30BHILLHIN NOBEpXHi AeOpMYOYMMN enieMeHTaMn i PO3MiLLLEHUM Y
po6oYil piavHI riAPOANHAMIYHUM BUMPOMIHIOBaYeM (auB. a. ¢. CPCP Ne 1049239, MKW® B24B 39/02,
Ony6n. BU Ne 39, 1983.). OgHak 3a 4OMOMOrOH LIbOro NPUCTPOI0 HEMOXIMBO 3MILIHIOBATX MOBEPXHIO
OTBOpIB geTanewn i3 ApiGHUM KPOKOM MiX 3MiLHIOBAHUMW MiCUSIMM, i BiH MAa€ HWU3bKi €HeprocunoBi
napameTpu (CUNOBMM BMNIMB Ha MNOBEPXHIO AeTari He3HayHwin), Npu LUbOMY He Aa€ MOXMUBOCTI
anepeHuiiHoO 3MiLHIOBaTU NOBEPXHIO OTBOPY.

Hanbinbw 6nu3bkvM 3a TEXHIYHOK CYTTH, ICTOTHUMM O3HaKkaMu i MO3UTUBHUM edeKkToOM €
NPUCTPIN AN 3MILHEHHSA MOBEPXOHb AeTaneu, WO MICTUTb KOPMNYC i3 KPULLIKOK i MOPOXHMHOK AnS
aetani, y SKiin cniBBiCHO po3MillleHa, 3anoBHeHa pobOoYOD PiAHOMD, eracTuyHa Kamepa, sika Mae
3MiHHWIA nepepi3 No BepTuKani, 3 pO3TallOBaHUMW Ha i 30BHILLHI MOBEPXHi AedopMyUYUMU
eneMeHTaMu i MomileHnm y pobouy pianHy rigpogvuHamivyHUM BUMNpoMiHoBaveM. [edopmytoui
€fleMEeHTN, BMKOHaHi Yy BUMALI TBEPAWX KyNbOK OAHOrO AdiameTpa, AKi po3MmilleHi B 3a3opi Mix
NoBEPXHED OTBOPY AeTani i eNacTUYHOK KaMepoto, a rigpoAnHamMiYHUA BUNPOMIHIOBAY BUKOHAHWUIA Y
BUMMAAI HWKHBbOrO Ta BEPXHbOro eneKkTpoaiB, sKi 3'€4HaHHi 3 reHepaTopoOM iMNYSbCIiB €NeKTPUYHOro
cTpyMy. MNopOXHMHA enacTUYHOT KaMepu Mae 3MiHHUIA nepepis No BepTukani, a 3a3op ctaHoBuTb 1,1-
1,25 piameTpa aedopMytoumx eneMeHTiB (AMB. NaTeHT YKpaiHu Ha kopucHy moaenb Ne 45413, MIK®
B24B39/02, Ony6n. BU Ne 21,2009).

OpHak uev NpuCcTpii Mae HU3bKi EHEProcunoBi NapameTpu (CUMOBUIA BNIIMB HA NOBEPXHIO AeTani
HEe3Ha4yHUIN, TOMY Lo He e(PEeKTMBHO BUKOPUCTOBYETLCS EHEpris po3psaay).

B ocHoBy kopucHOi Mogeni noknageHo 3agadvy YAOCKOHaNeHHs MPUCTPO AN 3MiLHEHHS
NnoBepxHi OTBOPY AeTani 3a paxyHOK BBEAEHHS HOBOrO CiBBiOHOLWIEHHS pO3MipiB (mapameTpis) -
PO3MiLLEHHS eNeKTpoaiB i3 3a30poM h, skuih € MeHwMm pagiyca R=D/2 BHyTpilLHLOro OTBOPY KOpnycy
y BUrNs4i CKMSHKW; 3aMiHi MaTepiany enemMeHTa NpUCTporo - kKamepa BUKOHaHa 3 MPYXHUMW CTIHKaMu;
a TakoX BBEOEHHS1 HOBOI hopmu enemeHTa - nepdopadis CTIHOK OTBOpaMu AiaMeTpoOM MEHLLMM HixX
diameTp aedopMyoUmx enemMeHTiB, AN NigBULEHHS CUMOBOro BMNUBY Ha MOBEPXHIO OTBOPIB AeTani
3a paxyHOK e(EeKTMBHONO BUMKOPUCTAHHS eHeprii eneKkTpuyHoro pospsay i rigpasniyHoro ydapy B
pobouin piguHi.

TakMMm 4MHOM, nNIABULLYETLCA SKICTb 3MILHEHHs MOBEpXHi OTBOPIB AeTani Ta eHeprocunosi
napameTpu (CMNOBUIA BNNMB Ha MOBEPXHIO OTBOPY AeTani). Po3miweHHs enekTpoAis i3 3a3opom h
MeHWwum pagiyca R=D/2 BHyTpilWHbOro OTBOPY KOpryca Yy BUMMsSAI CKNsHKM 3abe3nevye BUMHUKHEHHS
ereKkTpU4HOro pospsagy B pigkomy poboyomy cepefoBuLi W AOCTaTHIN rigpasnivyHWiA ygap npu
3MEHLUEHHI BUTpaT eNeKTPNYHOI eHeprii. 3MiLHEeHHSA NOBEepXHi OTBOPIB AeTani NiABULLYE AOBroOBIYHICTb
petani. [pwu cTBOpeHi BcepeauHi ob6'eMy piguHn cneudianbHO COPMOBAHOIO  iIMMYMbLCHOMO
BVMCOKOBOJIbTHOIO ENIEKTPUYHOrO po3psay BiabyBaeTbcsa npouec TpaHcdopMalii enekTpu4Hoi eHepril
B MexaHiyHy (rigpaBniyHy). [licna enekTpuyHOro po3psay Mk enektpogamu (Y 30HI  SIKOro
PO3BUBAETLCSA HAOBUCOKUA TUCK Y PiOVHI) BUHWKAE ydap Yy pobo4yoMy cepefoBuLli - pPiguvHi.
BuHWKHEHHSA yaapHOi rigpaBnivyHol Aii Npu3BOAUTL 0 NepeMilleHHs 0edOopMYUnX enemMeHTiB, ki
aedopmMytoTb NOBEPXHEBUN LWAp MaTtepiany oTBOPY AeTani 1 TakuM YUHOM 3MILHIOE NOrO.

MocTaBneHa 3agjada BUPIWYETBCA TUM, WO Kamepa BWKOHaHa 3 MPYXHMMKU NepdopoBaHUMMU
CTiHKamMu, MpuyoMy diameTp OTBOpiB nepdopadii MeHwe fdiameTpa AedOpMyUYMX EeriemMeHTIB, a
enekTpoan po3MillytoTb 3 3a3opom h mMeHwwum pagiycy R=D/2 (BHYTpilUHbOrO OTBOPY Kopnycy) y
BUMMSAI CTakaHa i Takum 4YMHOM 3a0e3neyyoTb BUHWKHEHHS ENEKTPUYHOro po3psiay B pigkomy
poboyomy cepedoBuLL | AOCTaTHIN rigpaBniyHWi yaap npu BUTPATi MEHLLOI €NEKTPUYHOT eHepril.

Edekt nonsrae B nigBuLLeHi AOBroBiYHOCTI i HAOIMHOCTI MPUCTPOI, a TakoX Y NiABULLEHHS
€(EeKTMBHOCTI 3a paxyHOK 3HWXEHHSI BUTpaT eneKkTpoeHeprii Npyv 3MilHEeHHI BHYTPILLUHIX NOBEPXOHb
OTBOpIB AeTanen.

TexHiyHU pesynbTaT AO0CAracTbCs TUM, WO 3MIiLHEHHS MOBEpPXHi OTBOPIB AeTani 34iMCHIOETbCS
LUNSXOM CWMOBOrO BNMBY AeOPMYIOUUX EfEeMEHTIB Yepes kamepy 3 Npy>KHUMU nepcgopoBaHNMU
CTiHKaMu, npuyomy AiameTp oTBOpPIB nepdopalii MeHlwe AiameTpa aedopMytoumx enemeHTis. B
pesynbTarti rigpaeniyHoro yaapy Big eeKTUBHOrO BUKOPUCTaHHSA eHeprii enekTpuyHoro pospsigy B
pobouin pignHi NigBNLWYETLCA €PEKTUBHICTb 3MiLHEHHS MOBEPXHI. Y MOPIBHSHHI 3 NPOTOTUMOM SIKICTb
3MiLHEHHS1 NOBEPXHi geTani Moxe OyTi 36inbweHa Ha 15-20 %.

MpuCTpi MOACHIETBLCS KPECIIEHHSIM, Ha SIKOMY 300pa)keHa Cxema MpUCTPO Ansi 3MiLUHEHHS
NnoBepXOoHb OTBOpIB AeTanen (R=D/2).

MpucTpin ons 3miuHeHHs NMOBepXHi OTBOPIB AeTanen MIiCTUTb Kopnyc 1 y BUMMAAi cTakaHa 3
KPULLIKOKO 2 i MOPOXHWMHOKW Ana getani 3, y SKiA CniBBiCHO po3MmiwieHa kamepa 4, sika 3anoBHeEHa



10

15

20

25

30

35

40

45

UA 113217 U

pob0oYOoL0 piaMHOI 5, 3 NPY>KHUMU CTiHKaMK 3 nepdpopadieto, AiaMeTpy OTBOPIB AKOI MEeHLUi diameTpa
aecopmytoumx enemMeHTiB 6, SKi po3TalloBaHi Ha 11 30BHILLHIN NOBEPXHi i 3aHypeHi y poboyy pignHy 5
riagpoanHamMidyHUM BUNpoMiHoBadem 7. [ledbopmytodi eneMeHTn 6, BUKOHaHI y BUIMSAI TBEPAMX KYNbOK
OAHOro piameTpa, ski po3MilleHi B 3a30pi 8 MK nmoBepxHet OTBoOpiB AeTtani 3 M kamepow 4 3
NPYXHUMK CTiHKamKM 3 nepdopauieto. [igpoagMHaMiYHU  BUMNPOMIHIOBAY BUKOHAHWW Yy BUrMAAI
HWKHbOro 9 Ta BepxHbOro 10 enekTpoAiB, ki 3'egHaHi nNposigHMKOM 11 3 reHepaTopoM iMNYnbCiB
enekTpuyHoro ctpymy 12. lNpuctpin gna 3miuHEHHS MNOBEPXHi OTBOPIB AeTanen Mae 3a30p Mix
noBepxHer oTBopy pAeTtani 3 Ta Kamepow 4 wo pgopiBHoe 1,1-1,25 piameTtpa pedopmyroumx
enemMeHTiB 6, a enektpoam 9 Ta 10 BcTaHOBMeEHi 3 3a30pom h meHwum pagiycy R=D/2 BHyTpiwHbOro
OTBOpPY Kopnycy 1y BUrnagi ctakaHa.

MpucTpin npautoe HaCTyNHUM YMHOM:

Y kopnyc 1 3 BiOKpUTOIO KPULLIKOKO 2, HWKHIM enekTpoaom 9 riapoanHamiyHoro BUNpomiHioBaya 7 i
PO3MILLEHOI0 CMIBBICHO Kamepot 4, gka Mae nepdopadito giameTp OTBOPIB SKOI MEHLUUN AdiameTpa
aedopmytoumx enemeHTiB 6, y 3a3op 8 mik kopnycom 1 Ta kamepoto 4 BCTaHOBMIOEMO feTanb 3 3
oteopoM. lNoTim y 3a30p 8 3acunatoTb aedopmytodi enemeHTn 6 y BUrNsaai TBepAnX KynboK OgHOro
piameTpa. lNicns uboro B kamepy 4 3anvMBaloTb poboYy pianHy 5 i BCTAHOBMIOKTL KPULLKY 2 3 BEPXHIM
enektpogom 10 rigpoagnHamiyHOro BMNpoMiHioBaya 7.

HwxHin 9 i BepxHin 10 enexktpogm rigpoanHamMiyHOro BunpomiHioBaya 7 3'€QHY0Tb NPOBIOHMKOM
11 3 reHepaTopoM iMNynbCIB enekTpuyHoro ctpymy 12. MNMpun nogadi iMnynbCy enekKTpu4HoOro CTpymy
Ha HWKHIN 9 i BepxHin 10 enekTpoau, MiXX HAMK y pobouii piavHi 5 BigbyBaeTbCA enekTpPUYHUN
po3psg, SKUA CYNpOBOMXKYETbCH rigpaBnivyHiM ygapoM 3 edEeKTUBHUM BUKOPUCTaHHSAM eHeprii
po3psay, Sk Yyepes kamepy 4 Hagae pyx aedopmyroumm enemeHTam 6 y 3a3opi 8, siki TUCHYTb Ha
NoBEpXHIO OTBOPIB AeTani 3 i 3miLHIoTb 1i. Tak gk Kamepa BMKOHaHa 3 NPYXHMMK NepdopoBaHUMM
CTiHKamMn, npuyomy AiameTp oTBopiB nepdopauii MeHWwnn giameTpa AeOPMYOUYUX E€NEMEHTIB, i
enektpoam 9 ta 10 BcTaHoBneHi 3 3a3opoM h, MeHwuM pagiycy R=D/2 BHYTpiLUHbOrO OTBOPY KOpnycy
1 y BUIMMIAOi CTakaHa, TO enekTpudHUIA po3psaa BiabyBaeTbca Mk enektpogamu 9 i 10 i CTOPOHHIX
po3psAfiB 3 KOPNycom He BigbyBaeTbCcA. TakuM 4YMHOM €Heprisi po3psify BUKOPUCTOBYETLCS
egekTmBHO. Poboua pignHa 5 BinbHO NpoxoauTb Kpisb 0TBOPK Nepdpopaldii B MPYXHUX CTiHKaX kamepu
4. TlpyxHi CcTiHKM kamepu 4 dopmylTb OedopMytodi eneMeHTM 6 B OAWH Lap U PiBHOMIPHO
PO3NOAINAITL IX N0 NOBEPXHI OTBOPIB.

Y NOpIBHSAHHI 3 NPOTOTUMOM SKICTb 3MILHEHHSI NOBEpXHi AeTani moxe 6yTn 36inbweHa Ha 15-
20 %: npw NigBULLEHHI AOBroBiYHOCTI AeTani.

®OPMYIJIA KOPUCHOI MOLENI

MpucTpin Ans 3MiLHEHHA MOBEpXHi OTBOPY AeTarni, AKMA MICTUTb KOpMyc y BUIMAALI CTakaHa i3
KPULLKOIO 1 MOPOXHWHOI AN JeTani, y K po3milleHa CniBBiCHO, 3anoBHeHa pobo4o pianHoLo,
Kamepa 3 po3TallOBaHWMW Ha ii 30BHILLHIN NOBEPXHi AedopMyoHMMN eneMeHTaMmm i NOMilLeHuM Y
poboyy piguHy rigpoAMHaMiYHMM BUMPOMIHIOBAYEM, NPUYOMY OedopMytoYdi eNeMeHTU BUKOHaHi y
BUrNSAi TBEpAUX KYNbOK OOHOro AiamMeTpa, sKi po3MilleHi y 3a30pi MK NOBepxXHeK OTBOpY AeTani i
CTiHKaMW Kamepwu, a rigpoanHamiyHUA BUNPOMIHIOBAY BUKOHAHWA Yy BUIMSAI HMXHBOMO W BEPXHBLOro
enekTpogis, 3'eQHaHNX 3 reHepaTopoM iMMNYIbCIB €NEKTPUYHOro CTPYMY, SKUN BiApPiSHAETLCA TUM,
WO Kamepa BMKOHaHa 3 MpYXHUMKU nepcopoBaHNMK CTiHKamMu, a fiameTp OTBOpiB nepdopadil
MEHWWA fiameTpa [edOopMyrUNX €neMeHTIB, MPUYOMY ENEeKTPOAM YCTaAHOBIEHI 3 3a3opom h,
MeHLWnM pagiyca R=D/2 BHyTpilLUHbOro OTBOPY KOpryca y BUIMsAAi CTakaHa.
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