
Accepted Manuscript

Research Paper

Numerical study and experimental validation on the optimization of the large
size solar collector

Fan Zhou, Jie Ji, Weiqi Yuan, Jingyong Cai, Wenxue Tang, Mawufemo
Modjinou

PII: S1359-4311(17)35213-4
DOI: https://doi.org/10.1016/j.applthermaleng.2018.01.026
Reference: ATE 11680

To appear in: Applied Thermal Engineering

Received Date: 9 August 2017
Revised Date: 24 October 2017
Accepted Date: 8 January 2018

Please cite this article as: F. Zhou, J. Ji, W. Yuan, J. Cai, W. Tang, M. Modjinou, Numerical study and experimental
validation on the optimization of the large size solar collector, Applied Thermal Engineering (2018), doi: https://
doi.org/10.1016/j.applthermaleng.2018.01.026

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.applthermaleng.2018.01.026
https://doi.org/10.1016/j.applthermaleng.2018.01.026
https://doi.org/10.1016/j.applthermaleng.2018.01.026


  

 

1 

Numerical study and experimental validation on the 

optimization of the large size solar collector  

Fan Zhou
a
, Jie Ji

a
*, Weiqi Yuan

a
, Jingyong Cai

a
, Wenxue Tang

b
, Mawufemo 

Modjinou
a 

a
Department of Thermal Science and Energy Engineering, University of Science and 

Technology of China, #96 Jinzhai Road, Hefei City, Anhui Province, People’s 

Republic of China 

b
Guangdong fivestarsolar company, #1 Gongyequ Road, Dongguan City, 

Guangdong Province, People’s Republic of China 

*Corresponding authors. Tel: +86 551 63601641, Fax: +86 551 63606459 

Email: jijie@ustc.edu.cn 

Abstract 

This work presents numerical simulations and experimental validation aimed at 

optimizing the design of large size flat-plate solar collectors (has a profile area of 

10.04 m
2
). The large size collector with the advantages of high land use efficiency, 

compact structure, better thermal insulation and simple connection, are widely used 

in large scale heating systems (like seasonal storage system). Consequently, the 

study and optimization (thermal and antifreeze performance) of the large size 

collector are essential for the further application of the large size collector. However, 

unlike the conventional small collector, the large size collector has high flow and 

temperature ununiformity. The study of the large size collector should be treated 

differently with the conventional small collector. Meanwhile, the thermal stress 
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