
Accepted Manuscript

Comparative study on the energy performance of two different absorption-com-

pression refrigeration cycles driven by low-grade heat

Yingjie Xu, Ning Jiang, Qin Wang, Guangming Chen

PII: S1359-4311(16)30848-1

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2016.05.169

Reference: ATE 8385

To appear in: Applied Thermal Engineering

Received Date: 3 December 2015

Revised Date: 13 May 2016

Accepted Date: 28 May 2016

Please cite this article as: Y. Xu, N. Jiang, Q. Wang, G. Chen, Comparative study on the energy performance of two

different absorption-compression refrigeration cycles driven by low-grade heat, Applied Thermal Engineering

(2016), doi: http://dx.doi.org/10.1016/j.applthermaleng.2016.05.169

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.applthermaleng.2016.05.169
http://dx.doi.org/10.1016/j.applthermaleng.2016.05.169


  

Comparative study on the energy performance of two different absorption-

compression refrigeration cycles driven by low-grade heat 

Yingjie Xu1*, Ning Jiang1, Qin Wang2, Guangming Chen2 

1. Institute of Process Equipment and Control Engineering, Zhejiang University of Technology, Hangzhou, 

310014, China 

2. Institute of Refrigeration and Cryogenics, State Key Laboratory of Clean Energy Utilization, Zhejiang 

University, Hangzhou 310027, China  

 

Abstract 

In this paper, performances of an absorption-compression refrigeration cycle with an evaporator-

condenser (EC) and a novel absorption-compression cycle with an evaporator-subcooler (ES) are 

carefully compared and analyzed, which both have energy-saving potential. The comparison is based on 

three energy performance parameters----the COP of compression subsystem, low-grade heat transforming 

ratio, and global COP taking into account power cycle efficiency. Comparative investigation is carried out 

over evaporating temperature (Te) ranging from -20 to 10 ºC, generating temperature (Tg) ranging from 90 

to 120 ºC, and condensing temperature (Tc) ranging from 35 to 45 ºC. Based on the analysis of COP of 

compression subsystem, EC should be adopted when low-grade heat is free and absorption system cost is 

low. According to the analysis of low-grade heat transforming ratio, ES is recommended when low-grade 

heat cost much. Based on the analysis of global COP, EC saves more energy at low Te and high Tg, where 

the global COP of EC is 7.6% and 14.6% higher than that of ES, respectively. However, ES has a good 

performance at high Te and low Tg, where the global COP of EC is 18.6% and 8.8% higher, respectively. 

The better cycle is recommended for different working conditions. 
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