
Accepted Manuscript 

 
 

Title: Characterization and numerical simulation on heat transfer performance 

of inorganic phase change thermal storage devices 

 

Author: Yajun Lv, Weibing Zhou, Zhijian Yang, Weizhun Jin 

 

PII:  S1359-4311(15)01105-9 

DOI:  http://dx.doi.org/doi:10.1016/j.applthermaleng.2015.10.058 

Reference: ATE 7175 

 

To appear in: Applied Thermal Engineering 

 

Received date: 5-6-2015 

Accepted date: 13-10-2015 

 

 

Please cite this article as:  Yajun Lv, Weibing Zhou, Zhijian Yang, Weizhun Jin, Characterization 

and numerical simulation on heat transfer performance of inorganic phase change thermal storage 

devices, Applied Thermal Engineering (2015), 

http://dx.doi.org/doi:10.1016/j.applthermaleng.2015.10.058. 

 

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. 

 

 



1 

 

Characterization and numerical simulation on Heat Transfer performance 

of Inorganic Phase Change Thermal Storage Devices  

Yajun Lva*, Weibing Zhoub , Zhijian Yangc, Weizhun Jina 

a. School of Architecture, North China University of Water Resources and Electric Power, Zhengzhou 450000, China 

b. School of Materials Science and Engineering, Wuhan University of Technology，Wuhan 430070, China 

c. School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China 

 

Highlights 

• Thermal physical properties of Ba(OH)2·8H2O as hydrate salt PCM was investigated.  

• Thermal cycling test was used to evaluate the reliability of the PCM. 

• The corrosion of Ba(OH)2·8H2O on four metals were studied. 

• The numerical modeling was conducted to study the heat transfer device. 

• Effects of key parameter on the heat transfer device were investigated.  

 

Abstract: Inorganic hydrated salt Ba(OH)2·8H2O is one of most potential thermal storage materials in the low-medium 

temperature range due to its highest latent heat per unit volume. Thermal stability tests, super-cooling and corrosion 

investigations of Ba(OH)2·8H2O on four metal materials were conducted, thermal cycling tests revealed that Ba(OH)2·8H2O 

as PCM had a good thermal reliability, the super-cooling increased and then stabilized after 300 thermal cooling cycles, the 

corrosion investigations showed that the copper had the strongest resistance corrosion performance. Furthermore, using 

copper as finned-tube and cylindrical shell and Ba(OH)2·8H2O as phase change material (PCM), numerical simulation of heat 

exchangers was carried out. The simulation results showed higher heat transfer efficiency was associated with the greater 
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