
Accepted Manuscript

Theoretical model and finite element simulation on the effective thermal conductivity
of particulate composite materials

Lijia Qian, Xuming Pang, Jianqiu Zhou, Jingxin Yang, Shishun Lin, David Hui

PII: S1359-8368(16)31485-8

DOI: 10.1016/j.compositesb.2016.10.067

Reference: JCOMB 4666

To appear in: Composites Part B

Received Date: 1 August 2016

Revised Date: 18 September 2016

Accepted Date: 18 October 2016

Please cite this article as: Qian L, Pang X, Zhou J, Yang J, Lin S, Hui D, Theoretical model and finite
element simulation on the effective thermal conductivity of particulate composite materials, Composites
Part B (2016), doi: 10.1016/j.compositesb.2016.10.067.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.compositesb.2016.10.067


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

 1

Theoretical model and finite element simulation on the 

effective thermal conductivity of particulate composite materials 

Lijia Qiana, Xuming Pangb, Jianqiu Zhoua,c,*, Jingxin Yanga, Shishun 

Lina, David Huid 

aSchool of Energy Science and Engineering, Nanjing Tech University, Nanjing, Jiangsu 

Province 210000, China, 

bSchool of Mechanical and Power Engineering, Nanjing Tech University, Nanjing, 

Jiangsu Province 210000, China, 

cSchool of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan, 

Hubei Province 430070, China, 

dDepartment of Mechanical Engineering, University of New Orleans, New Orleans, LA 

70148, United States 

 

Abstract  

In this study, a new theoretical model considering interfacial thermal resistance, pores 

and the shape of particles comprehensively was proposed based on the integral average 

method together with parallel and series model to quantitatively understand the effective 

thermal conductivity of particulate composite materials. The finite element simulation was 

utilized to demonstrate our theoretical model for that the experimental data reported in the 

literature were not rich enough to verify it. It is shown that the larger particles imply the 

smaller interfacial thermal resistance and the higher effective thermal conductivity. The 
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