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Restudy on the test and design method of

ground source heat pump system

SHAN Zhanpeng , YANG Changzhi
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract; One of the keys to further popularize the application of ground source heat pumps( GCHP) lies in their
accurate and reliable testing and design methods. In the current specification, the constant-heat flow thermal
response method is used to test the thermal conductivity and other thermal parameters of the soil, and the designer
designs the size of the ground heat exchanger (GHE) accordingly. Due to the limitation of test conditions and
theoretical models, there are many uncertain factors in the whole test process and subsequent data processing
method, which objectively make it difficult to provide accurate thermal property parameters through the test, and
which also make it difficult to accurately calculate the required size of GHE during design. To solve these
problems, based on the linear heat source model and theoretical analysis, this paper firstly proposes a dynamic heat
transfer model reflecting the soil side heat transfer law. Secondly, the constant-temperature thermal response test
is carried out to study the heat transfer performance and related influencing factors under different operating modes
of GCHP. The experimental verification results show that the absolute error of the model established in this paper
is less than 0.5 “C and the relative error is less than 2% for the estimation of the outlet temperature of the constant
temperature thermal response test after 5 h of operation. The new method for testing and design of GCHP proposed
in this paper can provide an important theoretical direction for the optimal design and efficient operation of GCHP.
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dynamic heat transfer model calculation and application
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