
Accepted Manuscript

Performance evaluation and comparison of electricity generation systems based on
single- and two-stage thermoelectric generator for hypersonic vehicles

Kunlin Cheng, Duo Zhang, Jiang Qin, Silong Zhang, Wen Bao

PII: S0094-5765(17)31597-7

DOI: 10.1016/j.actaastro.2018.05.033

Reference: AA 6889

To appear in: Acta Astronautica

Received Date: 2 November 2017

Revised Date: 10 May 2018

Accepted Date: 16 May 2018

Please cite this article as: K. Cheng, D. Zhang, J. Qin, S. Zhang, W. Bao, Performance evaluation and
comparison of electricity generation systems based on single- and two-stage thermoelectric generator
for hypersonic vehicles, Acta Astronautica (2018), doi: 10.1016/j.actaastro.2018.05.033.

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.actaastro.2018.05.033


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Performance Evaluation and Comparison of Electricity 

Generation Systems Based on Single- and Two-Stage 

Thermoelectric Generator for Hypersonic Vehicles 

Kunlin Cheng 1, Duo Zhang 2, Jiang Qin 1*, Silong Zhang 1, Wen Bao 1 

1 Harbin Institute of Technology, 150001, PRC 

2 Northwestern Polytechnical University, 710072, PRC 

Abstract: 

Thermoelectric generator (TEG) is a promising electricity generation technology distinguished by a 

direct thermoelectric conversion. The single- and two-stage TEG model, the heat source of which was 

the combustion heat dissipation, were developed to predict and compare the power generation 

performance on hypersonic vehicles at different inlet temperatures of heating channel, Tfh0. The 

distributions of the temperature and thermoelectric figure of merit (ZT value) were described by 

diagrams. Besides, some methods for performance enhancement were discussed. The results indicate 

that the single-stage TEG has an advantage of the maximum power density, and the two-stage TEG 

shows a higher conversion efficiency at the same Tfh0. The maximum power density of 16.53 kW/m2 is 

achieved by the single-stage thermoelectric generator. The optimal conversion efficiency is 10.78 %, 

obtained by the two-stage TEG. Both the maximum power density and corresponding conversion 

efficiency increase with the inlet temperature of heating channel. In addition, the two-stage TEG has a 

greater potential for improving performance, by means of multiple thermoelectric materials in their 

optimal temperature ranges. 
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