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Research and Application of Optimisation Strategies for Medium and Deep

Geothermal Energy Cascade Utilization for Heating System

HU Zhenyang"?, LIU Chenglu'?, ZHAO Yongzhe"*, GOU Li"*
(1. CCTEG Xi’an Research Institute (Group) Co. Ltd. . Xi’an 710065, China;
2. Xi’an Coal Science Geothermal Energy Development Co. Ltd. . Xi’an 710086, China)

Abstract: Medium-depth geothermal energy is one of the important clean heating energy sources because of its large heat storage capacity, good
stability and wide distribution range. When using medium-depth geothermal energy for heating, considering that a certain amount of cold build-
up will be generated at the bottom of the medium-depth buried pipe, the stratum heat supply capacity will continue to decay with time, i e. , the
water supply temperature of the geothermal wells will be gradually reduced with the extension of time. Especially in the uninterrupted heating
operation mode, the stratum heat recovery capacity is limited, how to maintain a constant heat load at the user’s end under the variable
temperature heating condition at the ground source side has become an urgent problem to be solved. A single heating strategy is difficult to meet
the heat load demand under the variable temperature heating condition of geothermal wells, therefore, the optimisation strategy of gradient
heating was proposed, which could maximize the extraction of stratum heat, convert low-grade heat source into high-grade heat source, improve
the efficiency of heat extraction and reduce the operating cost at the same time compared with the former. Finally, the application and analysis
of the heating strategy were combined with the pilot demonstration project of medium and deep geothermal energy building heating in CCTEG
Xi’an Research Institute(Group) Co. Ltd.. The results show that the the average energy consumption of the heating system for the full heating
season is 57. 2 kW, and the average energy-efficiency Ratio is 21. 16, which has certain guiding significance for the efficient heating application
of medium and deep geothermal energy.

Keywords: medium-depth geothermal energy; heating optimization strategy; cascade utilization; energy-efficiency ratio
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