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Simulation of heat transfer in a nanoparticle
enhanced phase change material to design
battery thermal management systems: A
lattice Boltzmann method study
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Highlights
- Natural convedion of POM in a T-shaped cavity is investigaied by
LEBM.

= The enclsure Comxains Cn0 Nanopanscies and fwo fiear sources on
the sidewalls of 1he cavity.

- PCM mehing speed is auch lower [or ow Ra nambers compared 1o
when Ra=10°

- meling rate is File atfeasd by the addition of nanopasicles.

= Such a study can be usedt 10 Gesign battery e g RLsagemens
systems (BTMS L

Abstract

Background

In the presen paper, the atural convection of phase change material (PCM)in a T
shaped cavity is investigaeed by the Linice Boluzmann method (LBM ). b recen years,
LEM has become 3 powerlul methiod for compuational modeting ol a beoad vagiety of
complex fuid fow concerns, incloding (e simmlaon ol the meRing process in PCMs.

Methods

The eaclosure comains Cu0 _m_nop.miﬂts and two constam emperatune hean sources on
the sidewalis of the cavicy. The abtained results are presented in dillerent Rayleigh
numbers (Ra= 107 10°5), cavity angles (01 =0-50), the volume Irason of kinopanices
(o=0-0.03), Kl ISPEct Fats0s. Results sHow That the POM meling speedt is lower for low
Raylergh munbers compared 10 when the munber is equal ws 10° by 50%. To alter melting
Lme i a specilic Ra mumber, xiding wanopanicies, changing cavity slope, and aspec
ranio are ivestgated. Resulis show that the meling raie is liezie allectedd by the addiion
ol nanopanscles bur, generally adding nanopanticles delays 8CM meliing.

Significant findings

luisiqg the distance berween uwinw:fy and the wop ol the (‘.Nilyis Known 1o ucuy
melting by 70% when the distance ratio increase from H1jH=025 10 675, whereas
inm'zsing or lmring the distance berween the batteries does not atlect the mclxing
tane. Such 3 stidy can be used 10 desgn barrery thermu Muiigenent systems (ETMS).




