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Experimental research on single well groundwater
heat pump systems in building load variations

SONG Wei, NI Long, YAO Yang

(Institute of Heat Pump and Air Conditioning Technology, Harbin Institute of Technology, 150090 Harbin, China)

Abstract; Because of insufficient research on single well groundwater heat pump systems, a physical
simulation experiment table has been set up to study the flow and heat transfer law in these systems.
Experimental research on building load variations has been carried out. The results show that in the same
experimental conditions the absorption quantities of standing column well (SCW') are only 50. 3% and 45. 9%
of pumping and recharging well (PRW ) and pumping and recharging well filled with gravel ( PRWFG)
respectively. In addition, the radial thermal influence scope of SCW is less than 186. 5 mm. However, the heat
absorption quantities of SCW, PRW and PRWFG reduce to 51. 0%, 31.6% and 19. 5% individually, when
the flow rate of outlet water drop from 0.54 m’/h to 0.315 m’/h. Thereby the load capacity of SCW is the
least one in these three systems. However, the variation of the flow rate of outlet water can impact on SCW
more significantly. It is more obvious that increasing the flow rate of the outlet water can improve the load
capacity and the thermal influence scope of the thermal source wells. Thus, the load capacity of thermal source
wells can be increased.
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