
Accepted Manuscript

Analysis of the influence of heat loss factors on the overall performance of utility-
scale parabolic trough solar collectors

Li Xu, Feihu Sun, Linrui Ma, Xiaolei Li, Guofeng Yuan, Dongqiang Lei, Huibin Zhu, 
Qiangqiang Zhang, Ershu Xu, Zhifeng Wang

PII: S0360-5442(18)31362-8

DOI: 10.1016/j.energy.2018.07.065

Reference: EGY 13330

To appear in: Energy

Received Date: 25 September 2017

Accepted Date: 11 July 2018

Please cite this article as: Li Xu, Feihu Sun, Linrui Ma, Xiaolei Li, Guofeng Yuan, Dongqiang Lei, 
Huibin Zhu, Qiangqiang Zhang, Ershu Xu, Zhifeng Wang, Analysis of the influence of heat loss 
factors on the overall performance of utility-scale parabolic trough solar collectors,  (2018), Energy
doi: 10.1016/j.energy.2018.07.065

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.



ACCEPTED MANUSCRIPT

 1 / 39
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8 Abstract:

9 For parabolic trough solar collectors, several factors (such as the amount of the 

10 gas in the evacuated annulus, the absorber emissivity, the wind speed and temperature 

11 distributions of the absorber, the glass envelope and the heat transfer fluid) are critical 

12 to influence their heat losses and consequently their overall performance. Therefore, 

13 this study develops a mathematical model for thermal behaviors of parabolic trough 

14 solar collectors in consideration of these impact factors. Additionally, to validate this 

15 model, experimental data were measured for a test facility. This facility includes a 

16 utility-scale loop of parabolic trough solar collectors which can be applicable to solar 

17 thermal power plants. The comparison indicates a good agreement between predicted 

18 and measured temperatures of the heat transfer fluid at the outlet of the collectors. Using 

19 this model, parametric studies were conducted for impact factors. These factors are the 

20 pressure of the H2 or air from 0.01 to 1E5 Pa, the absorber emissivity from a measured 

21 basis to its four times, the wind speed from 2 to 12 m/s, and temperature distributions 

22 with and without the concentrated solar flux. Consequently, several conclusions were 

23 drawn by analyzing how they influence heat losses and further overall performance 

24 under specified boundary conditions.
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