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4.Conclusions

Based on the ‘‘solid’’ cylindrical heat source model, an improved 
analytical model of ring-coil heat source is established to better 
illustrate the heat transfer process of the PGHE with spiral coils. 
In the ring-coil source model, the discontinuity of the heat source 
is considered, and the impact of the coil pitch is investigated by 
introducing more appropriate approximations of the real coil. In 
this model, the buried coils are simplified as a number of 
separated rings on the cylindrical surface with the pitch b. In 
order to inves-tigate the impacts of the ground surface and the 
limited length of the PGHEs, both the infinite and the finite-length 
heat source mod-els are developed and their analytical solutions 
are derived accord-ing to the Green’s function theory and the 
image method.
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