Accepted Manuscript
APPLIED

THERMAL
Thermodynamic evaluation of a distributed energy system integrating a solar ENGINEERING

thermochemical process with a double-axis tracking parabolic trough collector

Juan Fang, Qibin Liu, Taixiu Liu, Jing Lei, Hongguang Jin

PII: S1359-4311(18)31029-9

DOI: https://doi.org/10.1016/j.applthermaleng.2018.09.046

Reference: ATE 12655 DESIGN . PROCESSES - EQUIPMENT . ECONOMICS
To appear in: Applied Thermal Engineering

Received Date: 22 February 2018

Revised Date: 27 July 2018

Accepted Date: 8 September 2018

Please cite this article as: J. Fang, Q. Liu, T. Liu, J. Lei, H. Jin, Thermodynamic evaluation of a distributed energy
system integrating a solar thermochemical process with a double-axis tracking parabolic trough collector, Applied
Thermal Engineering (2018), doi: https://doi.org/10.1016/j.applthermaleng.2018.09.046

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.2018.09.046
https://doi.org/10.1016/j.applthermaleng.2018.09.046

Thermodynamic evaluation of a distributed energy system_integrating a solar

thermochemical process with a double-axis tracking parabolic trough collector
Juan Fang®®, Qibin Liu*™”", Taixiu Liu*®, Jing Lei¢, Hongguang Jin"

% Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing,
100190, P.R. China
® University of Chinese Academy of Sciences, Beijing, 100049, P.R. China
“School of Energy, Power and Mechanical Engineering, North China Electric
Power University, Beijing 102206, P.R. China
Corresponding author. Tel.: 86-10-82543031, fax: 86-10-82543151

E-mail address: gibinliu@mail.etp.ac.cn

Abstract

A new distributed energy system_integrating a solar thermochemical process with a
double-axis tracking parabolic trough collector is proposed to address the challenges
on large seasonal variations of solar-to-fuel efficiency and insufficient utilization of
solar ‘energy in exiting distributed energy systems. Low-energy level discontinuous
solar energy is upgraded into the chemical energy of syngas via the solar
thermochemical process, which is easy to be stored. The double-axis tracking
parabolic trough collector is deployed to the solar thermochemical process to
eliminate the cosine loss completely to increase the annual thermodynamic efficiency.
With the consideration of the variation of solar energy, the coupling between user’s

loads and energy outputs in the proposed system is investigated, and the favorable
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