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Ground Source Heat Pump Aided by Cooling
Tower Air Conditioning System

LU Qi,CAI Yingling
(School of Mechanical Engineering,Shanghai University of Engineering Science,Shanghai 201620, China)

Abstract ; Shanghai is characterized by hot summer and cold winter, in order to eliminate the application of ground
source heat pump technology of hot and cold load imbalance, improve the performance of heat pump unit runs for a long
time, on the basis of the "experimental platform for ground source heat pump system" ,the cooling tower was joined to
built the " cooling tower auxiliary ground source heat pump air conditioning system experimental platform" , and a series
of summer cooling experiments were completed. With the starting point of characteristics of soil temperature variation,
this experiment platform designed three different kinds of operation mode totally which used the Siemens PLC200 as
lower computer and Siemens configuration software WinCC as the host computer supervision software to realize the
function of the field control and field data collection and archiving. Two operation modes of continuity and intermission
for ground source heat pump were both studied and compared. So did different coupling schemes of two devices in the
cooling tower-ground source heat pump coupling operation mode. The experimental test results show that intermittent and
coupling modes can reduce the growth of soil temperature. The magnitude of the mitigation is greater to coupling
operation mode. The addition of cooling tower can improve the refrigeration energy efficiency ratio and the stability of
system operation which can slow down the thermal accumulation of soil.
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System Schematic
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Table 1 Performance parameters of

major hardware devices
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Figure 2 Interface components of monitoring system
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Table 2 Experimental modes
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Figure 3 30 meters underground soil temperature
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Figure 4 Condensing temperature
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Figure 5 Evaporation temperature
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Figure 6 Refrigeration energy efficiency ratio
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Table 3 List of three coupling schemes
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Figure 7 System thermal analysis
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Figure 8 30 meters underground soil temperature
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