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3axuueHnin i3onboBaHUI MPOBIA AN 3aXMLEHOI NOBITPSAHOI MiHil nepedadvi enekTpuyHol eHepril
MICTUTb CTPYMOMPOBIAHY >KUMY, fika BWKOHAHaA i3 CKPyYeHUX QJpOTiB Ta 3axMCHOI i3onsuiiHol
o6onoHku. Mpu UbOMy APOTM CTPYMOMPOBIAHOT XXMM BUKOHAHI i3 anioMiHii-LMPKOHIEBOro cnnaey, a
3axm1cHa ionsuiiHa 000MoHKa BUKOHaHA i3 CUNIKOHOBOI r'yMMU.
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KopucHa mogenb Hanexutb A0 ranysi TeXHiYHUX 3acobiB nepenadvi enekTpuyHOI eHeprii i Moxe
OyTn BuKkopucTaHa npu po3pobui Ta BUrOTOBMEHHI 3axXULLEHMX i30NbOBAHUX MOBITPAHMX MiHIA
nepegadi enekTpu4HoOiI eHeprii cepeHboi Hanpyrn o 35 kB.

[na npoBogiB, siki 3aCTOCOBYHOTbCA NpWU OyAiBHULUTBI MaricTpanbHUX MOBITPSAHUX NiHiM nepenadvi
€NEeKTPUYHOI eHeprii BMCOKOI Ta HagBWUCOKOI Hanpyrn, Ta MPOBOAIB MOBITPAHUX pPO3rany>KeHux
enekTpoMepex HWU3bKOI Hampyru HamBaXnueilWMMn € ABa akTopu: MakCcMMarnbHO MOXNuBa Ans
AaHOT KOHCTPYKLUIT npoBoAy NpOMnyCcKHa 34aTHICTb NO CTPYMY Ta eKkcnnyaTauinHa HaginHICcTb.

Bigoma KOHCTpyKUia npoBogy ANdA NOBITPSAHMX MiHIA Nepefadi enekTpudHol eHeprii, B SKin
CTPYMONpPOBIAHA Xura BUKOHaHa 3i CKpy4YeHOro antomiHieBoro ApoTy (nposig Ttuny A) [1, 2].
Heponikom Takoi KOHCTPYKLiT NPOBOAY € NOro HM3bKa MexaHiYHa MiLHICTb Ha pO3puB.

Llen Heponik ycyBaeTbCA B KOHCTPYKUii MpoBoAy, B SKOMY CTPYMOMPOBigHA Xwuna Mae
KoMmnosuuinHy cTpykTypy (nposia tuny AC) [1, 2]. BcepeauHi cTpymMONpoOBIOHOT XXUNW pO3TaLLOBaHi
CKpyYeHi cTanesi ApoTK, siki 3abe3nedvytoTb A8 CTPYMOMNPOBIAHOI KUK NOTPIOHY MexaHivyHy MiLHICTb
Ha po3puB. [MoBepx cTaneBux APOTIB PO3TaALLOBaHi CKPYYEHi anoMiHieBi ApOTW, CyMapHUM nepepis
AKMX 3abeaneyye B LiNoMy HeobXigHy MPONYCKHY 34aTHICTb CTPYMOMPOBIQHOI XXWUKM MO CTpyMy. Y
NOBITPAHUX INiHIN, SKi BUKOHaHi 3 Takoro KOMMO3WLIMHOrO NPOBOAY, NMPW eKcnsyaTtauii iCHyloTb Taki
Hegoniku. Mpu NiABMLWLEHMX BITPOBMX HaBaHTAXEHHSIX 3@ pPaxyHOK PO3XUTYBaHHSA MPOBOAIB MOXMMBI
Mi>kdha30Bi KOPOTKi 3aMuKaHHs. [1pu poaTallyBaHHI NiHii enekTponepedadi cepen rifiok gepes Ta npu
MOXJIMBOCTiI 3iTKHEHHS1 TiNOoK i3 MpoOBOAOM Yy [OLWOBY MNOrogy MawTb Micue nigBuLeHi BTpaTu
€NeKTpUYHOI  eHeprii. B po3noginbHUX  enekTpoMepexax HWU3bKOI  Hanpyrm  HecknagHe
HeCaHKLiOHOBaHe NiAKMIOYEeHHS A€ MOXIUBICTb PO3KpaAaHHsi eNeKTPUYHOT eHepril.

Biooma KOHCTpyKLUiS 3axuLeHOro i30MbOBaHOro MpOBOAY AN MOBITPAHUX 3axXULLEHUX MiHin
nepegadvi enekTpuMYHOI eHeprii, B IKOMY BKa3aHi ekcnnyaTauinHi Hegonikm ycysawTbed. Llem twmn
NPOBOAY Ma€e TaKy KOHCTPyKUito. CTpyMONpoBigHa Xnna BUKOHaHa i3 CKpyYeHUX antoMiHieBUX OpOTiB,
NnoBepX SKMX po3TalloBaHa 3axMcHa izonsuiiniHa 000MoHKa, ka BUKOHAHA i3 3LUMTOro NnonieTUrexy.

[laHa KOHCTpPYKUis 3axuLEeHOro i30Nb0BaHOrO0 MNPOBOAY ANA 3axXULEHUX MOBITPSAHUX MiHin
nepegadi enekTpu4HoI eHeprii NpeacTtaeneHa B [3, 4] i € HANGINbL BN3bKNMM aHanorom.

Heponikom Hanbnmk4oro aHarnora € HacTynHe.

Mpu nigBuWeHHi TemnepaTypyu CTpymMonpoBigHOi unm  Oinbwe 3a 90 °C  no4vvHaeTbeA
pekpucTanisauis antoMiHitlo, BHacnigoK YOro 3MeHLLYETbCA MexaHiYHa MILHICTb NpoBOodY Ha po3puB i,
BigMNOBIgHO, 30iNbLUyeTbCS BiporigHiCTe 06pmBy npoBody. Llin Hegonik aHanora npu3BoguTb 4O TOrO,
WO ANS MpoBOAY Takoi KOHCTPYKUii pobounii CTpym OBMEXYETbCH BENUYMHOK, MpU SKiW Harpis
CTPYMONpOBigHOI xunn He nepesuitye 90 °C.

3agadelo KOpuCHOI Mogeni € CyTTeBe NiABULLEHHS MakcumarnbHO AOnyCcTMMOI TemnepaTtypu
HarpiBy CTPYMOMPOBIAHOI XWNW i, 9K HacnigoK, CyTTEBOro NiABULLEHHS TYCTUHM poBOYoro CTpymy
3aXULLLEHOrO i3011bOBAHOIO NPOBOAY AMNS MOBITPAHMX 3aXULLIEHUX NiHIN Nepegadi eNnekTPUYHOI eHeprii.

MocTaBneHa 3agava BUPILLYETLCA TUM, LLO Y 3aXULLLEHOMY i305TbOBAaHOMY MPOBOAi ANSA 3aXULLEHUX
NOBITPSIHUX MiHIN Nepefadvi enekTpUYHOI eHeprii, WO MICTUTb CTPYMONPOBIOHY XUy, sika BUKOHaHa i3
CKpPYYEHUX [OpOTIB Ta 3axUCHOI i30MAUiIMHOT OOOMOHKM, fKa pO3TAlIOBYETLCA Ha MNOBEPXHI
CTPYMOMPOBIAHOI XWUMKW, 3rigHO 3 KOPUCHOK MOAennio, ApOTU CTPYMOMPOBIAHOI XUNWU BUKOHaHI i3
antoMiHiA-LMPKOHIEBOTO CMaBy, a 3axucHa isonsuinHa obonoHKa BMKOHaHAa i3 CUITIKOHOBOI r'yMu, npu
LbOMY YCi MPOMDKKM MK OpPOTaMy CTPYMOMNPOBIAHOT XUNW LLINBHO 3arnOBHEHI CUNIKOHOBUM KITEEM i
NOBEPXHS CTPYMOMPOBIHOT XXWIW MICTUTb LUAP CUITIKOHOBOIO KIlelo.

CyTb KOPUCHOT MOAENi MOSACHETLCS KPECTIEHHAM.

Ha KpecneHHi nokaszaHa KOHCTPYKLiS 3axuULEHOro i30fbOBAHOrO MNPOBOAY ANSA 3axMLLEHOro
i3011bOBAHOIO NPOBOAY ANS MOBITPSHUX MiHIM nepegadi eneKkTpu4Hoi eHeprii. TakMn NpoBig MiCTUTb
CTPYMONpPOBIgHY Xuny 1, ska ckpyyeHa i3 ApoTiB, AKi BMKOHaHi i3 antomiHin-umpkoHiesoro (Al-Zr)
cnnaBy, 3axXWUCHy i30MAuUiiHy OBOMOHKY 2 i3 CUITIKOHOBOI Tymu, slka po3TallOBaHa Ha MOBEPXHi
CTPYMOMPOBIAHOI XWUNW i CUMIKOHOBUIA KNen 3, SKMA LWiNbHO 3anOBHIOE YCi NPOMIXKKM MK gpoTamu
CTPYMOMPOBIAHOI KUMKW | TakoX po3TalloBaHW/A Ha MOBEPXHi CTPYMOMPOBIAHOI XUNU LWo[o
BHYTPILUHLOT NOBEPXHI 3aXMCHOI i30MALINHOT 060MOHKN 2.

3axuueHni i3onboBaHM MPOBIA4 ANA MOBITPSHUX NiHIM Nepedad eneKkTpUYHOI eHeprii npautoe
HacTynHUM 4YnHOM. Bigomo icHyBaHHSA antoMmiHin-UMpKoHieBoro cnnasy [5]. Lien cnnae mae y cBoeMy
cknagi go 0,3 % umpkoHito. Micns cneuianbHOi TepMOMEXaHIYHOT 06pOBOKM CyTTEBO MiABULLYETHCS
TemnepaTypa pekpucTanisadii anoMiHilo, BHACNIAOK YOro antoMiHin-LMPKOHIEBMI CMiaB MPaKTUYHO He
3MiHIO€ CBOI €MEeKTPUYHI Ta MeXaHiYHi BMacTUBOCTI Y MOPIBHSAHHI 3 antoMiHiem nposogie Tunis A Ta AC
npv TpmuBanin ekcnnyaTtauii 4o Temnepatypu 210 °C. JpoTu CTpyMONpPOBIgHOT Xunu 1, gki BUKOHaHI i3
antoMiHIn-UMPKOHIEBOrO crfaBy, MaloTb TpUBasny MakcumanbHy SOMYyCTUMY TemnepaTypy Harpisy Ao
210 °C, BHacnigok 4oro poboya ryctmHa CTpymy Moxe OyTn CyTTeBO 30inblueHa y MOPIBHSAHHI i3
aHanorom. 3axucHa i3onsuiiHa oboroHKa 2, sika BMKOHAHA i3 CUMIKOHOBOI N'ymMUu, Mae 3Ha4HO GinbLuy
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AOBroTpusany MakcumaneHy gonyctumy Temnepatypy HarpiBy (180 °C npotu 90 °C), Hix y 3axucHol
i3onAuiHOI 060NoHKM aHanora i3 nonietTuneHy. Ak Hacnigok, NPOBiI4 KOPUCHOI Moerni MOoXe TpuBarno
OyTn B ekcninyaTadii i3 TeMnepaTypolo HarpiBaHHs cTpymonpoBigHoi xxunmn 1 go 180 °C. CunikoHoBI
Knen 3, SKUK LWiNbHO 3aMOBHIOE YCi MPOMDKKM MK ApOTaMy CTPYMOMPOBIAHOT XUnu 1, i IPOMIKOK MiXK
NMOBEPXHEK CTPYMOMPOBIOHOT XMW | BHYTPILUHBOK MOBEPXHEK 3aXMCHOI i30MNsLiMHOT 0BOMOHKN 2,
3abesneyvye rigpodobisauio BHYTpiWHLOro o6'eMy MpoBoAy, i, OKPIM LIbOro, CUITIKOHOBWUIA Kren 3
30inbllye MexaHiYyHy MiLHICTb 3CyBY 3aXMCHOI 060NMOHKM BiAHOCHO MOBEPXHI CTPYMOMNPOBIAHOI Xnnu 1.
Taknum YMHOM, BUKOPUCTAHHSA CUMIKOHOBOrO Knetk 3 niaBuvLLye ekcnnyaTauinHy HagiHIiCTb KOPWUCHOI
MoZeni 3axuLLEeHOoro i30Nb0BaHOro NPoBOAY AMs 3axXULLEHUX MOBITPAHMX MiHIN Nnepefadi enekTpudHoi
eHeprii.

B Tabnuui npuBeaeHi NOpiBHANBHI PO3paxyHKOBI BEMUYUHU TPUBaANMX MakCMManbHUX A0MYyCT UMUX
poboumx CTpymiB KOPUCHOI Moaeni mpoBody i 3a3Ha4yeHOro aHarnora npoBOAy, SIKUA Mae TOW Xe
nepepia CTPyMONPOBIOHOT XUNu Npu o0gHaKoBOMY KoediuieHTi Tennosigaayi Big NMOBEpPXHi 3axMCHOT
isonsauinHoi obonoHkn (=10 BT/MZK).

Tabnuus

BennyuHmn TpuBannx makCnmMmanbHUX 4oNyCTMMUX CTPYMiB

KoHcTpyKuis MakcnmansHo
3aXM1LLLEHOTO Mepepi aonyctuma [iameT ToBwwuHa | MakcMmanbHo
i3011bOBAHOO pepis | TpuBana P | saxucHoi AonyCcTMMUI
CTPYMONPOBIAHOI CTPYMONPOBIAHOI| . L o
nposoAay Ansi KU TemnepaTtypa KU i30NAUINHOI TpuBanun
NOBITPAHNX CTPYMONpPOBIAHOT 0B0noHKKN | pobounin cTpym
3axuULLEHNX MiHin KUNU
enekTponepegai MM °C MM MM A
KopucHa mogensb 120 180 13 3,5 542
Anarnor (CUM3-
120-20 kB) 120 90 13 2,3 362

MpencTtaBneHi nepeBarn [O3BONSAKTbL B LMOMYy 3pobUTM BMCHOBOK MPO MO3UTUBHWUA edekT
KOHCTPYKLUIT 3axulleHoro i3onboBaHOro npoBoAy [Ans  3axuWeHol MOoBITPAHOI niHii  nepegadi
€NeKTPUYHOI eHepril.
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®OPMYJA KOPUCHOI MOJESI

1. 3axuweHuni i3onboBaHMI NPOBIA AMs 3axXMLLEHOT NOBITPSHOI MiHil Nepegadi enekTpudHoi eHeprii,
WO MICTUTb CTPYMOMPOBIAHY XUMY, sika BWKOHAHA i3 CKPYYeHWX OPOTiB Ta 3aXUCHOI i30MsUinHOI
OBONOHKN, AKWMA BiAPI3HAETBCA TUM, WO APOTU CTPYMOMPOBIZHOI XXWMM BMKOHAHI i3 antoMiHin-
LIMPKOHIEBOIO CNMaBy, a 3axuMCHa i30nsuinHa 060NTOHKa BMKOHAHA i3 CUMIKOHOBOT FyMM.

2. 3axvueHunin i30Mb0BaHWI NPOBIA AN 3aXMLWEeHOoI NOBITPSHOI NiHil nepeadi enekTpuyHol eHeprii 3a
n. 1, 9kMn BiOPI3HAETLCA TUM, LIO YCi NPOMIKKM MK ApOTamMu CTPYMOMPOBIOAHOT XUNWU LWiNbHO
3aMOBHEHI CUMNIKOHOBMM KIEEM i MOBEPXHS CTPYMOMPOBIOAHOI XXWMAWM LWOAO BHYTPIWHBOT MOBEPXHI
3aXMCHOI i30M5UiINHOT 0O0NOHKM MICTUTB LUAP CUIIKOHOBOTO KIEt0.
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