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Experimental Research on Heat Transfer Performance of
3 mm Closed Pulsating Heat Pipe

WANG Xuehui, YUAN Xiaorong, ZHENG Haoce, RUAN Yixiao,
HAN Xiaohong, CHEN Guangming

(Institute of Refrigeration and Cryogenics, Zhejiang University, Hangzhou 310027, China)

Abstract: To investigate the heat transfer performance of large diameter pulsating heat pipe
(PHP), an experimental device for closed PHP with 3 mm inner diameter was designed and
constructed . The heat transfer performance of PHP was investigated within heat power range of
0-90 W. The influence of different heating modes on the performance of PHP was tested by
analyzing the fluctuation characteristics of wall temperatures in the condensation section. The
experimental results indicate that the PHP well performs in a wide charge ratio range of 27. 5%-
67.5%, and the thermal resistances get less than 0.4 °‘C /W at all tested charge ratios. When the
input heat power fluctuates, the thermal resistances of PHP get greater than those heated by
constant heat power, and the difference between them decreases with the increasing heat power.
If the heat power suddenly reaches beyond the starting power of the PHP, the PHP quickly starts
up, but takes a long period to become stable. However, the PHP quickly tends to be stable for
gradual heating-mode. The small charge ratio is suggested in the case of lower heat power,
otherwise, both the heat capability of working fluid and heat transfer performance ought to be

considered.
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