
Accepted Manuscript

A series of generalized correlations for predicting the thermal conductivity of

composite materials packing with artificially designed filler shapes

Zhonghao Rao, Bin Chen, Jiateng Zhao

PII: S1359-4311(17)32170-1

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.04.002

Reference: ATE 10147

To appear in: Applied Thermal Engineering

Received Date: 10 June 2016

Revised Date: 8 March 2017

Accepted Date: 1 April 2017

Please cite this article as: Z. Rao, B. Chen, J. Zhao, A series of generalized correlations for predicting the thermal

conductivity of composite materials packing with artificially designed filler shapes, Applied Thermal Engineering

(2017), doi: http://dx.doi.org/10.1016/j.applthermaleng.2017.04.002

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.applthermaleng.2017.04.002
http://dx.doi.org/10.1016/j.applthermaleng.2017.04.002


  

 

A series of generalized correlations for predicting the thermal conductivity of composite 

materials packing with artificially designed filler shapes 

Zhonghao Rao*, Bin Chen, Jiateng Zhao 

School of Electrical and Power Engineering, China University of Mining and Technology, Xuzhou 

221116 China 

Abstract 

Enhancement of the thermal conductivity of composite materials has become more and more 

common in heat exchangers by applying artificially designed fillers. In this paper, the effective 

thermal conductivity of composite materials is investigated based on an extensive numerical study. 

The effective thermal conductivity of composite materials packing with different shapes of fillers are 

compared under the same volume fraction, thermal conductivity ratio and the thermal conduct 

resistance. The results indicate that the effective thermal conductivity of composite materials 

decreases as the thermal conduct resistance increases and the decline ratio will gradually slow down. 

Different shapes of fillers have different sensitivity degree on the thermal conduct resistance. 

Composite materials packing with the fillers which provide a longer path for the heat flow have a 

higher effective thermal conductivity than other types of fillers. A series of new generalized 

correlations is proposed by using the method of nonlinear regression. These new generalized 

correlations can be used at a wide range of thermal conductivity ratio           , thermal 

conductivity resistance      
     and volume fraction          . 
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