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Thermal performance of a phase change
material (PCM) microcapsules containing Au
nanoparticles in a nanochannel: A molecular
dynamics approach
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Abstract

This research studied the thermal performance of phase change marerial (POM)
miCToCapsoles CONining gold [Al) Ranapanicles (NPs) in 3 nanachannel {NC) using
mabeCUar dynamics (M) simukaions. The MID sinsulation method is 2 reliabile method
$or STy ar macro and nano scales. in this simuation, the plysical equaibrim wis
stidsed in the st stage by examining the simukued sSUUCre's Kinetic and el
cnergies. In the secoimd suage, the thermal pedonmance of sinulared SIMcTire wis
surveyed. The thenmal performance of strucrores was snslied a0 diflenenr iniial
[CICraAlares and imitaal [Pressene Amd the nomber of meeral |.'I]TI.'5 il MNC shedls. The
resubis show thar by increasing (e initial emperame, the charging and dischargsng
fime, the vistosity and phase rransiion mme decrease, knd hear [ox {HF) asd thermal
conductivity (TC) increase. Moreover, by changing the initial pressure {Enm O o 5lar),
ihe simuslated samyples’ charging and discharging ime, HE, and TC dil not change much.
This aHneic ehavior en the sinmslaced ﬂﬂlﬁ[‘imthﬂ the simwiared 5.1]'I'|.F||E'E ikl
OpErAE Withouwn 3 drog in dilleren initial conditons. The results indicace thar by
inTEasing the number of mexal LIyers in the NC shells from 1 10 12, the force on Muid
SITUCTIENT incressed, and consequently, the charging and (ischarging 1imes incnease 1o
25415 and 3.4005. 00 the other hand, increasing the mumber of metal layers bed
decreasing HF and TC of snsonmes o 287.37Wim and LIEW/mK. Therelore, te
CEMeASHNS 0 designed SINUCTUres il NHINC BECTICAPSules 10 perlorm the Bear [ransker
ProCess 'llTl'EiI'I'I.IIH?JEIL ][I:H'Eiﬂ,gll'lE' el thickness in Uhese strucmeres wall redhece the




