
Accepted Manuscript

Research paper

Experimental study on the thermal hydraulic performance of plate-fin heat ex-
changers for cryogenic applications

Qingfeng Jiang, Ming Zhuang, Qiyong Zhang, Zhigang Zhu, Maofei Geng,
Linhai Sheng, Ping Zhu

PII: S0011-2275(17)30371-5
DOI: https://doi.org/10.1016/j.cryogenics.2018.02.006
Reference: JCRY 2787

To appear in: Cryogenics

Received Date: 14 November 2017
Revised Date: 11 January 2018
Accepted Date: 14 February 2018

Please cite this article as: Jiang, Q., Zhuang, M., Zhang, Q., Zhu, Z., Geng, M., Sheng, L., Zhu, P., Experimental
study on the thermal hydraulic performance of plate-fin heat exchangers for cryogenic applications, Cryogenics
(2018), doi: https://doi.org/10.1016/j.cryogenics.2018.02.006

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.cryogenics.2018.02.006
https://doi.org/10.1016/j.cryogenics.2018.02.006


  

Experimental study on the thermal hydraulic 

performance of plate-fin heat exchangers for cryogenic 

applications 

Qingfeng Jiang 
a,b,*

, Ming Zhuang 
a
, Qiyong Zhang 

a
, Zhigang Zhu 

a
, 

Maofei Geng 
a,b

, Linhai Sheng 
a
, Ping Zhu 

a
 

a 
Institute of Plasma Physics, Chinese Academy of Sciences, Hefei, Anhui 230031, China 

b 
University of Science and Technology of China, Hefei, Anhui 230026, China 

*
 Corresponding author. E-mail addresses: qfjiang@ipp.ac.cn 

 

ABSTRACT 

 

Efficient and compact plate-fin heat exchangers are critical for large-scale helium 

liquefaction/refrigeration systems as they constitute major part in the cold box. This 

study experimentally explores the heat transfer and pressure drop behaviors of helium 

gas at low temperature in four types of plate-fin channels, namely offset-strip and 

perforated fins, with different geometrical parameters. A series of cryogenic 

experiments at approximately liquid nitrogen temperature are carried out to measure 

the Colburn j factors and Fanning friction f factors with a wide range of Reynolds 

number. Besides, to reveal the performance variations under different operating 

temperatures, comparative experiments respectively conducted at room temperature 

and liquid nitrogen temperature are implemented. The results show that in comparison 

with the performance data at room temperature, most of j factors are relatively smaller 
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