Accepted Manuscript

) CRYOGENICS
Technical note E

Experimental investigation on the cooling helium circulation of the internal pu-
rifier pilot plant

Guochao Feng, Peng Xu, Linghui Gong, Zhengyu Li, Weiping Zhu, Qiming Jia,
Hongru Ma, Fei Wang

PII: S0011-2275(17)30284-9

DOL: https://doi.org/10.1016/j.cryogenics.2018.03.009
Reference: JCRY 2800

To appear in: Cryogenics

Received Date: 21 August 2017

Revised Date: 20 March 2018

Accepted Date: 26 March 2018

Please cite this article as: Feng, G., Xu, P., Gong, L., Li, Z., Zhu, W., Jia, Q., Ma, H., Wang, F., Experimental
investigation on the cooling helium circulation of the internal purifier pilot plant, Cryogenics (2018), doi: https://
doi.org/10.1016/j.cryogenics.2018.03.009

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.2018.03.009
https://doi.org/10.1016/j.cryogenics.2018.03.009
https://doi.org/10.1016/j.cryogenics.2018.03.009

Experimental investigation on the cooling helium

circulation of the internal purifier pilot plant

Guochao Feng*™*, Peng Xu®, Linghui Gong®!, Zhengyu Li°, Weiping Zhu®, Qiming Jia®¢, Hongru Ma?,
Fei Wang?

®Anyang Institute of Technology, Anyang 455000, PR China

bState Key Laboratory of Technologies in Space Cryogenic Propellants (Technical Institute of Physics and
Chemistry, Chinese Academy of Science ), Beijing 100190, PR China

“University of Chinese Academy of Sciences, Beijing 100190, PR China

Abstract: The internal purifier is utilized to remove impurities from impure helium,
keep the helium free of any gaseous contaminants. However, there is few report on
the performance improvement of the internal purifier.<In this paper, we present a
novel circuit of the experimental platform with GM cryocooler providing a separated
cooling helium circulation as the refrigeration power supply for investigating the
performance the internal purifier. Namely, that circuit is easily constructed by
extracting a small stream of helium from the high-pressure side of the GM cryocooler
serving as the cooling helium circulation. The experiment is then carried out to test
the mass flow and the temperature of the cooling helium circulation. The impact of
the modification on the cold head.is also estimated. It is finally demonstrated that the
circuit is sufficient to guarantee the cooling supply of the whole experimental system,
which means that the modification is suitable and efficient.
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1. Introduction

In the helium system, there must be a kind of purifier to recycle the impure
helium as it is the scarce and non-renewable source in the world. In addition, in
the use of gaseous helium to develop refrigeration at cryogenic temperature, it
requires that the purity of helium gas can be reached over 99.9995%. It is because
the presence of any contaminants would plug the passages of the heat exchangers
by freezing out as solids at the cryogenic temperature. That will make the
cryogenic apparatus inoperative. Therefore, a helium purifier is an indispensable
part of any cryogenic establishment to recycle helium gas.

The pioneer work can be traced to Collins originally in 1974[1] obtaining the
Patent for helium purification method and apparatus. The patent described a
method and apparatus which operated completely automatically for removing
impurities from helium gas, requiring no externally supplied warming gas. After
that, internal purifier has drawn increasing attention from researchers who study
the helium refrigeration or liquefaction system. Most of them put focus on how to
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