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Development of the ground thermal energy system using steel foundation piles
~Practical application of a design tool~
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Abstract

The authors have been applied steel foundation piles to the ground heat exchangers
of the ground source heat pump(GSHP)system and reduced the installation cost. As
one part of this research, a design tool for the GSHP system was put into practical use.
By using the design tool, the engineer who design the GSHP system can promptly and
adequately simulate the system performance. In this paper, the calculation method of
design tool was described. In addition, a design of GSHP system installed in Soen cam-
pus of Sapporo City University was introduced as the actual example. The result shows
that the GSHP system can operate long term although heat extraction from the ground
is more than heat injection. The average COP during heating period and effect of CO2
reduction compared to the gas system are calculated as 3.9 and 40%, respectively.
These indicate that the GSHP system can operate with higher efficiency.
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Fig. 12 Diagram of ground source heat pump system dur-
ing heating operation
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Fig. 13 Diagram of ground source heat pump system dur-

ing cooling operation
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Fig. 16 Variations of heating and cooling output from the
GSHP system during second year operation
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Table2 Simulated performance of the GSHP system
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Fig. 17 Seasonal system performances of measurement
and simulation
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