Accepted Manuscript
APPLIED

THERMAL
Sustainability evaluation model of geothermal resources in abandoned coal mine ENGINEERING

Pingye Guo, Liange Zheng, Xiaoming Sun, Manchao He, Yanwei Wang, Jingshi

Shang

PII: S1359-4311(17)36488-8

DOI: https://doi.org/10.1016/j.applthermaleng.2018.06.070

Reference: ATE 12341 DESIGN . PROCESSES . EQUIPMENT . EcoNoMICS
To appear in: Applied Thermal Engineering

Received Date: 28 November 2017

Revised Date: 21 June 2018

Accepted Date: 22 June 2018

Please cite this article as: P. Guo, L. Zheng, X. Sun, M. He, Y. Wang, J. Shang, Sustainability evaluation model of
geothermal resources in abandoned coal mine, Applied Thermal Engineering (2018), doi: https://doi.org/10.1016/
j-applthermaleng.2018.06.070

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.2018.06.070
https://doi.org/10.1016/j.applthermaleng.2018.06.070
https://doi.org/10.1016/j.applthermaleng.2018.06.070

Sustainability evaluation model of geothermal resources in

abandoned coal mine

Pingye Guo®® Liange Zheng® Xiaoming Sun** Manchao He* Yanwei Wang® Jingshi Shang®

4 State Key Laboratory for Geo-Mechanics and Deep Underground Engineering, 100083 Beijing, China

®School of Mechanics, Architecture and Civil Engineering, China University of Mining and Technology, 100083 Beijing, China
“Earth Sciences Division, Lawrence Berkeley National Laboratory, 1 Cyclotron Rd, Mail Stop 90-1116, Berkeley, CA, 94709,
USA

¢ China institute of Water Resources and Hydropower Research, 100038 Beijing, China

ABSTRACT: The evaluation of geothermal resource is important for abandoned coal mine
reservoir. In this paper, we assessed the geothermal potential of abandoned coal mines using
numerical model with key parameters calculated by empirical formula. The volume and spatial
distribution of fractures were calculated based on the volume of open space in the abandon mine
and strength of roof rock; a 3D model was developed using the MINC method of TOUGH2
simulator. Calculation results show that the geothermal potential of abandoned mine reservoirs
depends on not only the permeability of fracture but also the height of fractured zone. Because of
the height of fractured zone, the abandoned mine with the strong roof has more geothermal
potential than in other cases. Furthermore, sensitivity analyses of key parameters model results
indicated that the heat extraction rate is closely related to not only the flow rate but also the
injection temperature and lifetime.
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