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Abstract. The disadvantages of traditional non-renewable energy sources have attracted researchers to search for

an alternative. Hydrogen was considered as one of the candidates, since it has the highest specific heat of

combustion (120.8 % , it is environmentally friendly, versatile and affordable. But its low volumetric energy
density (0.0898 “l—7) made its storage a serious disadvantage. Storage of compressed gas under high pressure has

some advantages: ease of storage and extraction, low gas losses. But this method is very unsafe and energy-
intensive, has a low gravimetric storage density. Storage of liquid hydrogen requires high energy consumption,
has evaporation losses, moreover, has a complex cryogenic system. Solid-state storage of hydrogen in the metal
hydride-bound state is safe, efficient, provides compact design, has the possibility of controlled sorption and
desorption. The storage device must be designed in such a way as to absorb a sufficient amount of hydrogen in a
short period of time. The process of hydrogen absorption is associated with significant heat release, but the poor
thermal conductivity of the metal hydride powder slows down the process and increases the charging time.
Previous research in this area has shown that an efficient storage system can significantly increase the rate of
hydrogen absorption to reduce charging time.

BBez[elme. He}:[OCTaTKI/I TpaaAUIIUOHHBIX HEBO300OHOBIISIEMBIX HCTOYHHKOB OHEPIUU  MPUBJICKIIN

HccIiefoBaTeliell Kk moucky anbrepHaTussl [1-3]. Bogopoa paccmarpuBaics Kak OAWH U3 KAHIUIATOB, TaK KaK y

M/Ix:
HEro HauOombIIas yjenbHas Ternora cropanus (120,8 —=-), oH skonoruueH, yHusepcaneH u joctynes. Ho ero

M3

HU3Kas 00beMHas mIoTHOCTH dHepruu (0,0898 i) Jieiaa ero XpaHeHue cepbe3HbiM HepoctaTkoM [1-3].

XpaHeHHe CxKATOTO ras3a 1o/Jl BRICOKUM JaBJICHHEM UMEET HEKOTOpPbIE JOCTOMHCTBA: MPOCTOTA XPaHEHUS U
W3BIICYCHMsI, HU3KWE MOTepy Taza. Ho Takoil MeTon ouYeHh HEOE30maceH W DHEProeMOK, MMEET HH3KYIO
TPaBUMETPUIECKYIO TNIOTHOCTh. XpaHEHHE KUKOTO BOJIOPOaa TPeOyeT BHICOKHE DHEPrO3aTPAThl, UMEET MOTEPU
Ha HcmapeHue, 0oJiee TOro, UMEET CIOKHYI0 KPHOTEHHYIO cHUcTeMy. TBepIOTeIbHOE JKe XpaHeHHEe BOIOPOIa B
CBA3aHHOM C METAUDIOTHAPUIOM COCTOSHHH Oec3omacHo, 3(dekTuBHO, obecredyrnBacT KOMIIAKTHOCTD
KOHCTPYKIIMH, MMEET BO3MOXXHOCTH YIIPaBIsieMON copOumu u necopOrum. HakommrenpHOE ycTpoicTBO st

XpaHEHUA OOJIKHO OBITH CKOHCTPYUPOBAHO TaKUM 06pa30M, YTOOBI norjiomarb JOCTaTOYHOC KOJIMYECTBO
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BOJIOPOJIa 332 KOPOTKHIl MPOMEXKYTOK BpeMeHH. [Ipolecc MOIJIOMICHHsS BOAOPOAA CBS3aH CO 3HAYUTEIBHBIM
BBIICICHAEM TeIUIa, HO IUIOXas TEIUIONPOBOAHOCTh MOPOIIKA METAUIOTHAPUAA 3aMEIIseT MpPOLece |
yBEIIMYHBACT BpeMs 3apsiaku. McciaenoBanus B 3TOM 00JIacTH MOKa3aid, 9To 3(G(EKTHBHASI CHCTEMa XPaHECHHUS
MOJKET 3HaYUTEIBHO YBEIMIUTH CKOPOCTH MOTNIOIICHNS BOJOPOAA AJIs COKPAICHUs BpeMeHu 3apsaku [1-6]. Ipu
QHAIM3¢ JaHHBIX CHCTEM 3a4acCTyI0 UCIOJIB3YIOTCS METOABI KOMIBIOTEPHOr0 MojenupoBanus [7, 8].

Llenbro manHOW paboTHI SBISUIOCH MCCICAOBAHHE METOIOM KOMIBIOTEPHOTO MOJCTHPOBAHMS IPOLEcca
TEILIONEPCHOCA B CHCTEME XPAaHCHHUS BOAOPO/A.

JKCIEPpUMEHTANBHASL YacTh. MOJCIUPOBAaHHE CHCTEMBI XPaHCHUS BOAOPOAa C DA3THYHBIMU
TEIIOOOMEHHBIMHE ~ 3JIEMEHTaMH mpoBomwiack B cpeme Comsol Multiphysics. [ns  moaenupoBanus
TEIUIOMACCOTIepeHoca OBIIO0 BRIOPAHO YeTHIpe KOHOUTYpaUuil TEIIOOOMEHHHKOB (OAWH CIUIOIIHOW JWCK, TPH
IMCKa, ILITh IHCKOB M «HOBAas MOIETb)» -IPCBOBUIOHAS CTPYKTypa), IPU ITOM B KadecTBE Marepuaia
TEIUIOOOMECHHUKOB ObLTa BbIOpaHa Menb. CpaBHEHHE pPE3yIbTATOB MOICIHPOBAHUS MPOBOAUINCH TAKKE C
CHCTEeMOM XpaHeHmsI 0e3 TemrooOMeHHbIX 31neMeHTOB. CHCTeMa XpaHeHHs BOIOPOIa IMPEACTaBisia coOoi
CTAIBHOM IMITHHIP C TEIII00OMEHHBIMH 3JIEMEHTaMHU U ObLTA 3aM0JTHEHA TOPOIIKOM METaLIOTHAPH/IA.

PesyabsTaThl. B pesynbprate MogeIMpoOBaHus HAXOIUIOCH PAcIpeieICHUE TEMIIEPATYPhI B 30HE MIOPOLIKa
no Bpemenu. Ha pucynke 1 mpexacraBiieH rpaduk pacmpesencHusi TEeMIEpaTyphl MO BPEMEHH U Pa3HBIX

KOH(pUTypanuii TermI000MEHHHKOB.
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Puc. 1. I'paghux pacnpedenenus memnepamypuli no epemeHu 0Jist 6Cex Mooeell

Kak mokasanu pe3ynbTaTsl MOJICTMPOBAHMS, CKOPOCTh HarpeBa B TEINIOOOMEHHHUKAX C TPEMS U C ISTHIO
JIMCKaMH BBIIIIE, YeM B TETNIOOOMEHHHMKAX C OJHUM JUCKOM U 6e3 nuckoB. [Ipu 3TOM, TEI000MEHHHUKH C TPeMs
JUCKAMH W C TIATBIO JWCKAMH XapaKTEPH3YIOTCS NPAKTUUECKUMH OJWHAKOBBIMH CKOPOCTSIMH Harpesa.
YCTaHOBNIEHO, YTO «HOBAs MOJENbY C NPEBOBUAHON CTPYKTYPOHl TEIUIOOOMEHHHKA HarpeBaeTca XyXKe, 4eM
MOJIEJTb C TPEMS U C TSTHIO JUCKaMH.

3akaouenne. B pa60Te C MOMOUIbIO KOMIIBIOTCPHOI'0 MOJCIUPOBAHHSA MPOAHAJIU3UPOBAHBI, C TOYKHU
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3pPEHUsI TEIUIONEPEHOCA, HECKOJIBKO KOH(PUTypanuii TemI000MEHHUKOB /ISl HCIIOJIb30BAHMS B CUCTEMaX XPaHEHHS
BOJIOpo/ia. Pe3ynbraThl MOAENMPOBAaHUS TOKa3aJld, YTO CaMBIMH SHEPreTHYecKH 3(P(PEKTUBHBIMU OKa3aHCh
MOJEIIM C TPeMs W C MATHIO IHCKaMH, a MOJENb TCIUIOOOMEHHUKA C BHYTPEHHEH APEBOBUIHOH CTPYKTYpOH
OKazajlach MeHee 3HepreTudecku >QpQexTHBHa, KaK ¥ MOJETb C OTHUM JHCKOM H 03 IHCKOB, JHePTeTHYCCKUE
3((HeKTUBHOCTH KOTOPHIX IPUMEPHO PaBHEIL.

Paboma evinonnena npu ghunancosoii noodepixcxke PH® npoexm 22-29-01280.
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