
Accepted Manuscript

A Hybrid Concentrated Solar Thermal Collector / Thermo-Electric Generation 
System

Moh'd A. Al-Nimr, Bourhan M. Tashtoush, Mohammad A. Khasawneh, Ibrahim Al-
Keyyam

PII: S0360-5442(17)31087-3

DOI: 10.1016/j.energy.2017.06.093

Reference: EGY 11101

To appear in: Energy

Received Date: 23 February 2017

Revised Date: 14 June 2017

Accepted Date: 16 June 2017

Please cite this article as: Moh'd A. Al-Nimr, Bourhan M. Tashtoush, Mohammad A. Khasawneh, 
Ibrahim Al-Keyyam, A Hybrid Concentrated Solar Thermal Collector / Thermo-Electric Generation 
System,  (2017), doi: 10.1016/j.energy.2017.06.093Energy

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

1 A Hybrid Concentrated Solar Thermal Collector / Thermo-Electric Generation 

2 System

3 a Moh'd A. Al-Nimr, a *Bourhan M. Tashtoush, b Mohammad A. Khasawneh, 

4 bIbrahim Al-Keyyam

5 a Professor of Mechanical Engineering, Jordan University of Science and Technology, 
6 Irbid, Jordan.

7 b Research Assistant, Mechanical Engineering, Jordan University of Science and 
8 Technology, Irbid, Jordan.

9 * Corresponding author: Bourhan M. Tashtoush, bourhan@just.edu.jo

10

11

12 Abstract

13 A bi-generation system combining direct absorption flat plate solar collector for medium 

14 temperatures air-heating applications integrated with a thermoelectric generator was 

15 modeled under optically concentrated solar radiation conditions. In order to improve the 

16 performance of the bi-generation system, the proposed system was simulated under the 

17 effect of evaporative cooling at the cold side of the thermoelectric modules in order to 

18 create a cooling effect that decreases the temperature of the cold junction, thus enhancing 

19 the electrical conversion efficiency of the thermoelectric modules. Rung-Kutta 4th order 

20 method is used to solve the ordinary differential, equation, while Newton-Raphson 

21 iterative technique is used to solve the nonlinear algebraic system of the model governing 

22 equations. The results have reflected a significant effect for the evaporative cooling on the 

23 system performance particularly at high values of optical concentration ratio. Furthermore, 

24 an augmentation of 19.13% in the total electrical power output was predicted at a 

25 concentration ratio of 20 suns. Simulation results had also shown that more stable electrical 
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