
Accepted Manuscript

Thermal Performance of Micro-channel Heat Sink with Metallic Porous/Solid
Compound Fin Design

Liang Gong, Yongtong Li, Zhang Bai, Minghai Xu

PII: S1359-4311(18)30678-1
DOI: https://doi.org/10.1016/j.applthermaleng.2018.03.065
Reference: ATE 11953

To appear in: Applied Thermal Engineering

Received Date: 1 February 2018
Revised Date: 15 March 2018
Accepted Date: 20 March 2018

Please cite this article as: L. Gong, Y. Li, Z. Bai, M. Xu, Thermal Performance of Micro-channel Heat Sink with
Metallic Porous/Solid Compound Fin Design, Applied Thermal Engineering (2018), doi: https://doi.org/10.1016/
j.applthermaleng.2018.03.065

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.

https://doi.org/10.1016/j.applthermaleng.2018.03.065
https://doi.org/10.1016/j.applthermaleng.2018.03.065
https://doi.org/10.1016/j.applthermaleng.2018.03.065


  

1 

 

Thermal Performance of Micro-channel Heat Sink with Metallic Porous/Solid 

Compound Fin Design  

Liang Gong
a
, Yongtong Li

a
, Zhang Bai

a,b,c,*
, Minghai Xu

a
 

a 
College of Pipeline and Civil Engineering, China University of Petroleum (East China), 

Qingdao, 266580, P.R. China 

b 
Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing, 

100190, P.R. China 

c 
University of Chinese Academy of Sciences, Beijing, 100049, P.R. China 

Corresponding author. E-mail: baizhang0922@gmail.com 

 

Abstract 

Rapid development of large-scale integrations of electronic circuits resulted in 

increasing requirements for chip power dissipation. In this study, a concept of 

micro-channel heat sink with the metallic porous/solid compound fin design was 

developed and numerically investigated. Computational investigations were carried 

out to analyze the effects of metallic porous fins on the hydraulic and thermal 

performances, and to determine the optimal dimensionless porous fin thickness for 

designing the porous/solid compound fins. The traditional solid fin heat sink is 

selected as the comparison model. The results indicate that the viscous shear stress is 

reduced at the fluid and porous fin interfaces, which leads to decreased pressure drop 

through the porous fin heat sink. Whereas, the heat transfer performance deteriorates 

when the solid fins are completely replaced by the porous fins. The novel design of 
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