
Accepted Manuscript

Energy analysis of a co-gasification of woody biomass and animal manure, solid 
oxide fuel cells and micro gas turbine hybrid system

Junxi Jia, Lingyun Shu, Guiyan Zang, Lijun Xu, Abuliti Abudula, Kun Ge

PII: S0360-5442(18)30285-8

DOI: 10.1016/j.energy.2018.02.057

Reference: EGY 12357

To appear in: Energy

Received Date: 12 July 2017

Revised Date: 24 January 2018

Accepted Date: 12 February 2018

Please cite this article as: Junxi Jia, Lingyun Shu, Guiyan Zang, Lijun Xu, Abuliti Abudula, Kun Ge, 
Energy analysis of a co-gasification of woody biomass and animal manure, solid oxide fuel cells 
and micro gas turbine hybrid system,  (2018), doi: 10.1016/j.energy.2018.02.057Energy

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 Energy analysis of a co-gasification of woody biomass and animal manure, solid oxide fuel cells 

2 and micro gas turbine hybrid system

3 Junxi Jiaa,*, Lingyun Shua, Guiyan Zangb, Lijun Xuc, Abuliti Abudulac, d, Kun Gea

4  aCollege of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China

5 bDepartment of Mechanical and Industrial Engineering,The University of Iowa,3131 Seamans Cente

6 r, Iowa City, IA 52242, USA

7 cDepartment of Electric and Information Engineering, Xinjiang Institute of Engineering, Urmqi 

8 830023, China

9  dFaculty of Science and Technology, Hirosaki University, Hirosaki-City, Aomori 036-8561, Japan

10 *Corresponding author. Tel.:+86 15145064604; fax: +86 451 82569633

11 E-mail address: jiajunxi99@sohu.com (J. Jia)

12

13 ABSTRACT

14 Co-gasification of woody biomass and animal manure is an effective technology to utilize 

15 animal manure. In this work, the thermodynamic and economic analysis of an integration of co-

16 gasification of woody biomass and animal manure with solid oxide fuel cell (SOFC) and micro gas 

17 turbine is carried out. The overall thermodynamic performance of this combined heat and power 

18 (CHP) system is investigated by a mathematics models consisting of simple zero-dimensional model 

19 of SOFC and one-dimensional model of downdraft biomass gasifier. The net present value (NPV) 

20 method is adopted to investigate the economic feasible of the CHP system.

21 The gasifier model includes two parts. The pyrolysis-oxidation zone includes pyrolysis zone 

22 and combustion zone, and a lumped capacitance method and chemical equilibrium are used to 

23 simulate the species in pyrolysis-oxidation zone, while one-dimensional kinetic model is adopted to 

24 analyze the performance of reduction zone，which considering geometrical dimensions of downdraft 

25 gasifier and actual char conversion process.
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