
Accepted Manuscript

Research paper

An approach for estimating acoustic power in a pulse tube cryocooler

Xiao Jiang, Limin Qiu, Chaoxiang Duan, Xiaokuan You, Xiaoqin Zhi

PII: S0011-2275(17)30072-3
DOI: http://dx.doi.org/10.1016/j.cryogenics.2017.08.009
Reference: JCRY 2718

To appear in: Cryogenics

Received Date: 21 February 2017
Revised Date: 25 June 2017
Accepted Date: 24 August 2017

Please cite this article as: Jiang, X., Qiu, L., Duan, C., You, X., Zhi, X., An approach for estimating acoustic power
in a pulse tube cryocooler, Cryogenics (2017), doi: http://dx.doi.org/10.1016/j.cryogenics.2017.08.009

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.

http://dx.doi.org/10.1016/j.cryogenics.2017.08.009
http://dx.doi.org/http://dx.doi.org/10.1016/j.cryogenics.2017.08.009


  

 

1 
 

An approach for estimating acoustic power in a 

pulse tube cryocooler 

Xiao Jiang, Limin Qiu, Chaoxiang Duan, Xiaokuan You, Xiaoqin Zhi

 

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

Abstract 

Acoustic power at the cold end of regenerator is the measure of gross cooling capacity for a pulse tube 

cryocooler (PTC), which cannot be measured directly. Conventionally, the acoustic power can only be 

derived from the measurement of velocity, pressure and their phase angle, which is still a challenge for an 

oscillating flow at cryogenic temperatures. A new method is proposed for estimating the acoustic power, 

which takes use of the easily measurable parameters, such as the pressure and temperature, instead of the 

velocity and phase angle between the pressure and velocity at cryogenic temperatures. The ratio of 

acoustic powers at the both ends of isothermal components, like regenerator, heat exchangers, can be 

conveniently evaluated by using the ratio of pressure amplitudes and the local temperatures. The ratio of 

acoustic powers at the both ends of adiabatic components, like transfer line and pulse tube, is obtained by 

using the ratio of pressure amplitudes. Accuracy of the approach for evaluating the acoustic power for 

regenerator is analyzed by comparing the results with those from REGEN 3.3 and references. For the 

temperature range of 40-80 K, the deviation is less than 5% if the phase angle at the cold end of 

regenerator is around -30°. The simple method benefits for estimating the acoustic power and optimizing 

the PTC performance without interfering the cryogenic flow field.  
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