
Accepted Manuscript

A novel optimal design method for concentration spectrum splitting photovoltaic–
thermoelectric hybrid system

Ershuai Yin, Qiang Li, Yimin Xuan

PII: S0360-5442(18)31674-8

DOI: 10.1016/j.energy.2018.08.138

Reference: EGY 13614

To appear in: Energy

Received Date: 23 April 2018

Accepted Date: 20 August 2018

Please cite this article as: Ershuai Yin, Qiang Li, Yimin Xuan, A novel optimal design method for 
concentration spectrum splitting photovoltaic–thermoelectric hybrid system,  (2018), doi: Energy
10.1016/j.energy.2018.08.138

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 A novel optimal design method for concentration spectrum 

2 splitting photovoltaic–thermoelectric hybrid system 
3 Ershuai Yina, Qiang Lia,, Yimin Xuana, b

4 aMIIT Key Laboratory of Thermal Control of Electronic Equipment, School of Energy and Power 
5 Engineering, Nanjing University of Science & Technology, Nanjing 210094, China
6 b School of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 
7 210016, China
8 Abstract
9 In this paper, a novel optimal design method for the concentration spectrum splitting photovoltaic-

10 thermoelectric hybrid system is proposed. The newly provided optimal design method tries to optimize 
11 the solar energy distribution of the concentration spectrum splitting photovoltaic-thermoelectric hybrid 
12 system while maintaining the optimal operating states of the subsystems, which has never been 
13 mentioned before. For the optimal design, the optimum operating temperature of the hybrid system is 
14 firstly determined. Then, a series of cutoff wavelengths of the spectral splitter is given, and the 
15 efficiencies of the coupling systems with all different cutoff wavelengths are calculated. The highest 
16 efficiency and the optimal cutoff wavelength will be obtained by comparing the performances of the 
17 concentration spectrum splitting photovoltaic-thermoelectric hybrid systems with different cutoff 
18 wavelengths. The optimal thermoelectric thermal resistance and structure factor related to the optimum 
19 operating temperature of the thermoelectric subsystems are finally acquired. The effects of the 
20 thermoelectric figure of merit and the convective heat transfer coefficient of the cooling system on the 
21 optimal design are also discussed. The results show that the optimal temperature distribution of the 
22 thermoelectric subsystem can be obtained by regulating the thermoelectric structure factor. Although 
23 the solar energy transferred to the thermoelectric subsystem decreases, as the cutoff wavelength 
24 increases, the thermoelectric efficiency can be increased through optimization. The optimal cutoff 
25 wavelength of the spectral splitter decreases with the increase of the thermoelectric figure of merit, and 
26 a thermoelectric module with smaller thermal resistance should be used to maintain its optimum 
27 operating temperature.
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