
Accepted Manuscript

Thermal performance of a miniature loop heat pipe using water-copper nanofluid

Zhenping Wan , Jun Deng , Bing Li , Yanxiao Xu , Xiaowu Wang , Yong Tang

PII: S1359-4311(14)00998-3

DOI: 10.1016/j.applthermaleng.2014.11.010

Reference: ATE 6119

To appear in: Applied Thermal Engineering

Received Date: 18 June 2014

Accepted Date: 7 November 2014

Please cite this article as: Z. Wan, J. Deng, B. Li, Y. Xu, X. Wang, Y. Tang, Thermal performance of
a miniature loop heat pipe using water-copper nanofluid, Applied Thermal Engineering (2014), doi:
10.1016/j.applthermaleng.2014.11.010.

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.2014.11.010


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 1

Thermal performance of a miniature loop heat pipe using water-copper 

nanofluid 

 

Zhenping Wan1, Jun Deng1, Bing Li1, Yanxiao Xu2, Xiaowu Wang3, Yong Tang1 

1 Key Laboratory of Surface Functional Structure Manufacturing of Guangdong Higher Education Institutes, 

South China University of Technology, Guangzhou 510640, China 

2 Xiamen Institute of Technology Huaqiao University, Xiamen 361021, China 

3 Department of Physics, School of Science, South China University of Technology, Guangzhou 510640, 

China 

Corresponding author: Zhenping Wan 

Tel.: +86-20-87110684  Fax: +86-20-87114634 

   E-mail address: zhpwan@scut.edu.cn 

 

Abstract: The implementation of high power density coupled with limited space available in the cooling of 

electronics demands a highly efficient miniature loop heat pipe (mLHP). This study experimentally 

investigates the influence of a nanofluid on the thermal characteristics of a specially designed mLHP and 

explores the mechanism of heat transfer enhancement of the nanofluid in the mLHP. The nanofluid is 

composed of deionized water and Cu nanoparticles and has an average diameter of 50 nm. Reductions of 

12.8% and 21.7% are achieved in the evaporator wall temperature and total thermal resistance, respectively, 

while the heat transfer coefficient (HTC) of the evaporator increases 19.5% when substituting the nanofluid 

with 1.0 wt% of deionized water at a heat load of 100 W. There is an optimal mass concentration for the 

nanofluids, which corresponds to the maximum heat transfer enhancement. The optimal mass concentration 

is 1.5 wt%. The thermal performance improvement of the mLHP using the nanofluid results from the 

reduction of the contact angle, the enhancement of boiling heat transfer, and a deposited nanoparticle coat 

on the boiling surface. 
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