Accepted Manuscript
APPLIED

THERMAL
Experimental investigation of loop heat pipe with a large squared evaporator for ENGINEERING

cooling electronics

He Song, Zhao Jing, Liu Zhi-chun, Tian Wei, Yang Jin-guo, Liu Wei

PII: S1359-4311(18)30559-3

DOI: https://doi.org/10.1016/j.applthermaleng.2018.08.075

Reference: ATE 12578 DESIGN . PROCESSES - EQUIPMENT . ECONOMICS
To appear in: Applied Thermal Engineering

Received Date: 26 January 2018

Revised Date: 13 May 2018

Accepted Date: 20 August 2018

Please cite this article as: H. Song, Z. Jing, L. Zhi-chun, T. Wei, Y. Jin-guo, L. Wei, Experimental investigation of
loop heat pipe with a large squared evaporator for cooling electronics, Applied Thermal Engineering (2018), doi:
https://doi.org/10.1016/j.applthermaleng.2018.08.075

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.2018.08.075
https://doi.org/10.1016/j.applthermaleng.2018.08.075

Experimental investigation of loop heat pipe with a large squared
evaporator for cooling electronics
He Song, Zhao Jing, Liu Zhi-chun®, Tian Wei,Yang Jin-guo, Liu Wei
('School of Energy and Engineering Power, Huazhong University of Science and Technology,
Wuhan, 430074, China)
Abstract: The flat evaporator loop heat pipes (FELHP) possess many advantages
because of the presence of the flat thermo-contact surface, but at the same time, one
of the noteworthy drawbacks is unable to withstand high vapor pressure inside the
evaporator when the evaporator active zone becomes very large, which hinder them
further development. In this paper, a new evaporator structure with a strengthened
ribbed plate on the side of the heating surface was proposed to overcome deformative
nature of the flat surface. This evaporator structure with an active zone of
74mmx74mm was applied in the field of the LHPs for positive pressure system, and
can be used for cooling the chips with large thermal footprint. The copper was chosen
as the evaporator material, and R245fa as the working fluid. In this investigation,
operating performances of the LHP with a strengthened ribbed plate, including startup
behavior, transient response to variable heat load, and thermal characteristics, were
experimentally tested and theoretically analyzed when the heat sink temperature was
controlled at 25°C and 35°C in the horizontal orientation. The experimental results
demonstrated that the new system operated normally and achieved good temperature

uniformity at the given heat load range from 10W to 160W with the heating block
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