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(57) Pedpepar:

EnekTpogHuin HarpiBay piguHM MICTUTb LWMMNIHOPWYHWMIA KOPNyC 3 BUBIOHWMM NaTpyOKOM, KpULLKY 3
nigsigHMM natpybkom. LuniHapuMyHMIA Kopnyc i Kpuwika KpinnaTbca dnaHueBUM  3'€4HAHHAM.
OnantoBanbHU KOTEN OCHaLLleHO naTpybkom, Skui 3'edHYe BUBIOHWA NaTpybOK i3 BBIAHUM
naTpybkoMm uepes erneKkTpomexaHiyHUW KranaH, wo 3abesnedye nogayy Harpitoro TenroHocis i3
BMXOY OnaroBarnbHOro KoTra Ha Woro BXid npu Temnepartypax, MEHLWUX 3a KPUTUYHY, Npu SKin
KOTen BUXOOUTb Ha PEXMM HOMIHANbHOrO CMOXMBAHHSA €MEeKTPUYHOI eHeprii, Ta enekTpoMexaHiyHUm
KnanaHoOM Ha BWXOAI KoTha, sKkui 3abesnedyye NepeKkpuTTS UMPKYynsAuil TennoHocis B cucTemi
onaneHHd A0 MOMEHTY BMXOQy OMantoBarnbHOro KOTMa Ha PexXvMM HOMIHamNbHOr0 CrhOXMBaHHA

€neKTpUYHOI eHepril.
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KopucHa mopenb, WO 3asBNSETbCS, Hanexutb [0 ranysi TennoeHepreTvku, a came [o
enekTpoHarpiBanbHUX Npunagis, fki NepeTBOPOOTb €NEeKTPUYHY €eHeprilo B TennoBsy, a came A0
NPUCTPOIB E€MNeKTPOAHOrO HarpiBaHHS piavHKW, i Moxe OyTu 3acTocoBaHa B CMCTEMax OmMasneHHs
XWUTNOBMX OyAMHKIB, AaYHMX i BUPOBHMYMX NpuMieHb. KpiM Toro, kopMcHa mogensb, Lo 3asBNASETLCS,
Moxe ByTu BUKopuCTaHa Ang 3abesneyvyeHHsi rapsidoro BOAOMNOCTa4YaHHS.

Bimomnii enektpoaHuii HarpiBad pianHmn [UA Ne 21380, kn. F24H1/20, 2006], skni cknagaetbes 3
UMIMIHOPUYHOTO KOPMNYCY, SKUW BWKOHYE pOfb HYMbOBOrO €fekTpoda, OCHaleHOro niaBigHUM
naTpybkom, 3aCTOCOBaHO LMMIHOPUYHUIA enekTpon, A0 SIKOro nig'eaHaHo ¢pasHuiA NpOoBid, enekTpoa
BCTAHOBMEHO B OTBIp Ai€NEeKTPUYHOro i3onsaTopa, SKMiA B CBOK 4Yepry BCTAHOBMEHO B Kopnyc, And
yLWiNbHEHHA 3'€4HaHHA BMKOPWUCTAHO enacTU4HMI rigpoi3ontoymi Wwap Ta pisbboBe KpinneHHs, Ans
3aXMCTYy YaCTMHM UMMIHOPUYHOIO enekTpoAda BiA NPOTIKAHHA E€NeKTPUYHOro CTPyMYy, 3aCTOCOBAHO
JieneKkTpuYHy BTYNKY, POSib BMBIAHOrO natpybka BUKOHYE LUMIHAPUYHUIA KOPNYC.

Heponikom UbOro npucTpold € Te, WO MNpWU HU3bKUX TemnepaTtypax pianHa Mae HU3bKy
€NeKTponpoBIgHICTb, WO Npu3BOAUTL A0 HEeedEKTMBHOrO  BUKOPUCTAHHS  €NEeKTPOLHOro
onanoBarnbHOro KoTna, BHaCNigoK TOro, WO AfMst BUXody Ha pobo4ynii pexnm NpoxXoauTb 3HAYHWUIA Yac,
NPOTArOM SIKOro yBecb 06'€éM piguHM CUCTEMM OnarneHHs NOBWHEH MPOrpiTUCh A0 TemnepaTypu, npu
AIKIN cnocTepiraeTbCs 3Ha4YHe 36iNbLUEHHS CNOXMBAHOT MOTY>KHOCTI OMantoBarnbHOro KoTna.

Biomomnii enektpogHuii HarpiBad piguHm [UA Ne 47788, kn. F24H1/20, 2009], skuin MicTUTb
UMMIHOPUYHMIA KOPNYC, OCHAaWeHWA ABomMa asHMMW enekTpodamu, HWXKHIN dasHuin enekTpoa
BUKOHAHO KOHIYHOT dhopMM 3 BIifCIYEHOH BEPLUMHOK, a BEPXHIiA enekTpog - UMniHAPUYHOT hopmu,
AOBXWHa SKOro cknagae 1/2 Big AOBXMHU HWXKHBOTO enekTpoga, npuyoMy enekTpoAau BCTaHOBIEHI
yepes AienekTpuYHi i30NATOpM B KOPMYC, SKMN BUKOHYE POfb HarpiBanbHOI kaMepn, a nogada piavHu
ANsi HarpiBy 3A4IMCHIOETLCA Yepe3 0o0OAaTKOBY MPOBIAHY MPSAMOKYTHY Kamepy, po3TalloBaHy B3[0BX
Kopnycy, B K BXigHMIN NaTpyboK BUKOHAHO Ha OOHOMY PiBHi i3 BUXiOHMM NaTpybkom enekTpoaHoro
Harpisava.

Hepgonikom UbOro NpUCTPO0 € Te, WO AN NiABULLEHHS CNOXMBAHOIT MOTY)KHOCTI MNPU HU3bKNUX
TemnepaTypax piavHU y KOTMi 3acTOCoBYOTbCA obuaBa enektpoau. Mpu nigaBULLIEHHST TeMnepaTypu
pianHK, 36inblIYETbCA eneKTPonpoBIAHICTb i, BiANOBIAHO, CNOXWUBaHA NOTYXHICTb, B TAakOMy pasi, ons
cTabinizaLii cnoXunBaHoi NOTYXHOCTI, NigKNIOYaTh 0ANH enekTpog BGinbLuoi JoBXuHW. Mpy NOBHOMY
NPOrpiBaHHi pigMHM B CUCTEMi OManeHHs, enekTponpoBigHICTb MakcMmarbHa, i Todi Migkn4alTb
OOWH €enekTPOA MEHLUOi MOTYKHOCTi, YMm cTabini3yloTb MNOTYXHICTb Ha ogHoMmy piBHi. OTxe,
3aCTOCYBaHHSA [OBOX €neKTpoAiB MNpuM3BOAMTb A0 YCKNAOHEHHS KOHCTPYKUii KOTna, CTyniH4acToro
peryntoBaHHS CMOXUBaAHOrO CTPYMY i, BigMOBIAHO, 3HAYHUX CTPUBKIB CTPyMYy, LLO MOXE NPU3BECTU OO
BMXOAY 3 Nafly CUCTEMM KEPYBaAHHS.

Hanbinbw 6nn3bkuin OO0 TEXHIYHOrO pilleHHs, ke 3asBns€TbCd, i B3ATMMW 3a MNpPOTOTMN €
TpudasHui enekTpogHun Harpiead piguHu [UA Ne 47813, kn. F24H1/20, 2008], skuin cknagaetbcs 3
LUUNIHOPWYHOrO KOpNycy 3 BXiAHMM Ta BUXiAHWMM naTtpybkamu, po3MilleHMMn 3 NpoTurnexHux 6okis
KOprycy, OCHalLleHWA He MeHLUe AK TpboMa hasHUMU enekTpodamMu, B3aeMHe po3TallyBaHHS AKUX
Take, WO 3abesneyye PiBHOMIPHY LUiMbHICTE CTPYMY MO YCit pobodii NOBEPXHi eneKkTpoaiB, 40 AKUX
nig'eqHaHo asHi npoBoAW, Nofdaya piavHU Y HarpisanbHy Kamepy Ons HarpiBy 30iIMCHIOETbCH Yepes
OTBOpW, YTBOPEHI HaBMPOTK NPOMIXKIB MK enektpogamun y A0AaTKOBIN AieNeKTPUYHIA LnniHOPUYHIN
BTYNUi B HWXHIN T YacTUHI, a BiABeAEHHA pigMHKU 3 HarpiBanbHOT Kamepw 3iNCHIOETLCS Yepes OTBOPY,
YTBOPEHI HaBNPOTN MPOMIXKKIB MiXK enekTpogaMmn y AOAAaTKOBIM AieNeKTPUYHIN UUNiHOPWYHIA BTYMLUI B
BEPXHIN 1 YacTuHi, npu4omy, Ansi 3anobiraHHA BiNbHOMY MNPOTIKAHHIO PIOWHKM Big, BXigHOro A0
BMXiOHOrO NaTpybkiB, MK KOPMyCOM Ta [Li€NeKTPUYHOK LUIIHAPUYHOK BTYIKOK BCTaHOBMEHO
AienekTpunyHy wamnby.

Heponikom LbOro NpucTpoto € Te, WO NiagBEeAEHHs piguHN ANsl HarpiBaHHA BifOyBa€eTbCs 3 OOQHOro
oKy HarpiBanbHOi Kamepu, Akol € koprnyc. B Takomy pasi xonmogHa piguHa nonagae crnoyatky y
NPOMDKOK MK JBOMa enekTpogamu, a noTiM, BXxe nNigirpita, y NpOMBKKM MiX iHLLUMMY enekTpoaamu, Lo
NpuU3BOAMTbL 0 HEPIBHOMIPHOI LLINbHOCTI CTPYMY MiX yciMa enektpogamu. [pyrum Hegonikom € Te,
Wo [opaTkoBa AienekTpuyHa BTyMka i wanba BenuKMX po3MipiB NpY3BOAWTL A0 YCKIAOHEHHS
KOHCTPYKLUIT Ta NiABMLLEHHS BMMOI MO TOYHOCTI iX BUrOTOBMNEHHS i 3akpinneHHsa y kopnyci. TpeTiMm
HeZOmNKOM € Te, Lo BBEAEHHS CTPYMY BiAOYBaETLCS SIK Y BEPXHIN, TaK i Y HWXKHIA YacTUHaxX Kopnycy,
O yCcKNagHIOE pPo3BedEHHS MPOBOAIB MiaBeAeHHs CTpyMy. YeTBepTUM HeOonikoM € BUKOPUCTaHHSA
enekTpogis Kpyrnoi copmMu. M'aTum HeJonikom € BUKOPUCTaHHSA pisbbOBOro 3'egHaHHs 118 KPinneHHs
BEPXHbOI Ta HWKHbLOI KPWULIOK, WO YCKMagHIE BCTAHOBMEHHS LEHTPY OTBOPY [OOAAaTKOBOI
OieNneKTPpMYHOiI  BTYIKM HaBMPOTM MPOMIKKY MDK eneKkTpogamMmym Ta ycknagHwoe 3abesnedeHHs
repMeTUYHOCTI KOPNycy Npu LMKNax Harpisy i BUCTUrAHHS.

3aranbHUM HeOonMIKOM YCiX enekTpoAHNX HarpiBadiB piavHM € Te, WO NpW HU3bKUX TeMnepaTypax
TENNOHOCIA MOro enekTpPonpoBIAHICTL HU3bKa i Ue Npu3BOoAMTb [0 Manux 3HavyeHb CTPyMy LWO
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NPOXOAMTb NO TENMOHOCII. B cBOIO Yepry, Le npns3BoanTb A0 Manux 3Ha4YeHb CNOXMBAHOT MOTY>KHOCTI
€eneKkTpoaHoro Harpieaya. Y Mipy MigBuLLEHHS TemnepaTypu TEnmoHOCIA LWiMbHICTb CTPyMy 4epes
HBbOrO 3pOCTa€e i MABMLLYETBCS CMOXUBAHA MOTYXHICTb. AMNe Ha CNOXWBaHY MOTYXHICTb, 6GNn3bKy A0
HOMiHarbHOI, eNeKTPOaHUN HarpiBay piavHW BUXOAWUTb Nuule ToAi, KONM TemnepaTtypa TensoHocis
pocsirae 3HadyeHb He MeHwe 70 °C. 3HayHi 06'eMM cMCTEMM OManeHHs He AO03BOMSITb LUBUOKO
NPOrpiT! TENJIOHOCIN Y BCiN CUCTEMI [0 HEOBXiAHNX 3HAYEHb TeMnepaTypu.

Y BIigNoOBIigHOCTI 3 BULLEBMKNAOEHUM, 3ajadelo [gaHol KOPWUCHOI Mogeni € CTBOPEHHS
BUCOKOEJIEKTUBHOIO KOMMAKTHOrO, NPOCTOr0 MO KOHCTPYKLiT, TEXHOMOrT BUrOTOBMEHHS Ta PEMOHTY,
HafiHOro i JOBroOBIYHOrO B eKcnnyaTadii HarpiBanbHOro NPUCTPOIO, B AIKOMY 3abe3neyvyeTbCa WBuake
OOCArHEHHS1 HOMiHAMNbHOI CMOXMBAHOT MOTY)KHOCTI €NeKTPOAHOro HarpiBava pianHu.

3a3HayeHa 3afava BUPIWLYETBCS TUM, LLO €MNEeKTPOOHWA HarpiBay piguHU OCHALLYETbCS KOMOM
3BOPOTHOrO  3B'A3KY, SKe CKMajaeTtbCs 3  eNeKTpoOMexaHiyHOoro KnanaHa, TepmogaBauya,
LMPKYNALIMHOrO Hacoca, po3lumnptoBanbHOro 6aka ta rpynu 3axucty. EnektpogHuin HarpiBad piguHu
NigKNIOYaeTbCcsa OO0 CUCTEMU OMarneHHa 4Yepe3 enekTpoMEXaHidHWMM knanaH. [Ona  KOHTPosto
TemnepaTypu B CUCTEMi OManeHHs BUKOPUCTAHO TepMoaBau.

KopucHa Mopenb MNOSICHIOETbCH KPECMNEeHHsM, Ha sKOoMy npefcTaBfeHa cxema enekTpoaHoro
HarpiBaya pianHu i3 3BOPOTHMUM 3B'A3KOM:

noauuieto 1 enekTpoaHUM HarpiBay pianHu;

no3uuieto 2 enekTpomMexaHivyHnin KnanaH 3BOPOTHOMO 3B'A3KY;

nosuuieto 3 enekTpoMexaHiyHnin KrnanaH cucTeMu onaneHHs;

nosunuieto 4 UMPKYNALIMHUA Hacoc;

nosuuieto 5 TepmogaBay 3BOPOTHOIO 3B'SI3KY;

nosuuieto 6 TepmoaaBay CUCTEMU ONareHHs;

nosuuieto 7 poswmptoBanbHui bak;

nosuuieto 8 rpyna 3axucTy;

nosuuieto 9 cuctema onaneHHs.

EnekTpoaHuin HarpiBay pigvHu i3 3BOPOTHUM 3B'SI3KOM Mpautoe HACTYNHUM YMHOM.

B noyatkoBM MOMEHT poOOTU HarpiBaya eneKkTpoMexaHiYHWA KnanaH cuctemMy onaneHHs 3
3aKpUTUNA, a eneKkTPOMEXaHiYHWA KrnanaH 3BOPOTHOro 3B'A3Ky 2 BigkpuTui. Linm gocsaraetbca pyx
piaVvHM B KOIi 3BOPOTHOrO 3B'A3KY 3a JOMOMOrO LMPKynsauiiHoro Hacoca 4. Npu nogayi Hanpyru Ha
eneKkTpoau enekTpogHoro kotna 1 BigOyBaeTbCst HArpiB piavMHKU, sika LUMPKYIHOE Y KOMi 3BOPOTHOrO
3B'A3Ky. [lo  [OOCArHEHHi  KPUTWMYHOrO  3HayeHHs  TemrnepaTypu, MNOYMHaE  BiAKPMBATUCH
erekTpoMexaHiYHU knanaH 3, YMM JOCAraeTbCs PyX PiAMHW SK Yy KOMi 3BOPOTHOMO 3B'A3KY Tak i y
cuctemi onaneHHs 9. KputuyHa Temnepatypa BuBUpaeTbCcA i3 YMOB OTpUMaHHA HOMiHaMbHOI
MOTY>XHOCTI CMOXWBAHHSA €MEeKTPOAHOro onantoBanbHOro kotna. lNocrynose BigkpuBaHHA knanaHa 3
[03BOrsie 3abmnpaTtn YacTMHY HarpiToi piguHK i3 KOona 3BOPOTHOTO 3B'sI3KY Y CUCTEMY OnarneHHsa 9, npu
HEe3Ha4yHOMY 3HWXKEHHI TemnepaTypu Yy KOMi 3BOPOTHOrO 3a paxyHOK Mofadi XOMOoAHOi piavHW i3
cuctemMm onaneHHs 9 y Kono 3BOPOTHOro 3B'A3Ky. [licnsa Toro, ik nokasaHHSA 30aBadiB TemnepaTypu
3BOPOTHOrO 3B'A3KY 5 Ta cucteMu onaneHHs 6 3piBHATLCA, KnanaH 2 3akpuBaeTbCs, a knanaH 3
BiOKpMBaeTbCcA. Todi pyx piavHuM BigOyBaeTbCs TiNbKu y cucTemi onaneHHs 9, ona 3abesneveHHs
Oe3nevHocTi pobOTU CUCTEMM, 3aCTOCOBYIOTbLCHA po3wuptoBanbHUiA Gak 7, Ona  kKomneHcauii
PO3LUMPEHHS PiaMHK Npw Ti HarpiBaHHi, rpyna 3axmcty 8, Lo 3abes3nevye KOHTPOSb TUCKY Ta aBapiliHe
BiKITHOMEHHS €NEKTPOAHOr0 HarpiBaya 3 04HOYaCHUM 3HKEHHSIM TUCKY Y CUCTEMI.

EnekTpoaHuin HarpiBad pigvHu i3 3BOPOTHUM 3B'SI3KOM, LLO 3a8BMSETLCA, Ha BigMiHY Big BigoMux
NPUCTPOIB Ma€e 3MEHLUEHUI Yac HarpiBy 40 MakcumanbHOi pobo4voi TemnepaTypu Ta 4Yac BuMxogy Ha
HOMIHaNbHUIA peXnM poboTN MO MOTYKHOCTI.
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®OPMYIJIA KOPVUCHOT MOLENI

EnekTpoaHuii HarpiBad pigvHu, SKMin MiCTUTb LMNIHOPWUYHWIA KOPNYC 3 BUBIOHUM NaTpyOKOM, KPULLIKY 3
nigBiAHMM NaTpyoKkoMm, LUMMIHOPUYHMIA KOPMNYC i KpuLWKa Kpinnatbes dnaHUeBUM 3'€QHAHHAM, SKUA
BiApPi3HAETBLCA TWMM, WO ONanioBanbHUA KOTeNn OCHAaLeHO naTpybkoMm, skui 3'eQHYe BUBIOHWUNI
natpybok i3 BBiAHMM naTpybkOM u4epe3 eneKkTpoMexaHiYHWi kranaH, wWo 3abeanevyye nogadvy
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HarpiToro TeNMOHOCIA i3 BMXO4y onanioBanbHOro KoTna Ha Moro BXig npu TemnepaTtypax, MeHLUUX 3a
KPUTUYHY, NPU SKiN KOTEN BMXOAWUTb Ha PEXMM HOMIHANbHOrO CMOXMBAHHS €NeKTPUYHOI eHeprii, Ta
€NeKTPOMEXaHIYHUM KranaHoOM Ha BMXOAi KOTna, SKuiA 3abesneyye nepekpuTTs  UMpKynsauii
TENMOoHOCISt B CUCTEMi OMarneHHs 4O MOMEHTY BUXOAY OMNartoBasribHOro KOTa Ha pPeXum HOMiHarnbHOro
CMNOXUBAHHA eNeKTPUYHOT eHepril.
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