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An Analysis on the Bleeding Effect of SCW Ground Heat Exchanger
using Thermal Response Test Data
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Abstract Recently, the applications of the standing column well (SCW) ground heat exchanger (GHX)
have increased significantly in Korea as a heat transfer mechanism of ground source heat pump systems
(GSHP) because of its high heat capacity and efficiency. Among the various design and operating
parameters, bleeding was found to be the most important parameter for improving the thermal
performance, such as ground thermal conductivity and borehole thermal resistance. In this study, a
bleeding analysis model was developed using the thermal response test data, and the effects of bleeding
rates and bleeding locations on the thermal performance of anSCW were investigated. The results show
that, when the ground water flows into the top of anSCW, the time variation of circulating water
temperature decreased with increasing bleeding rate, and the ground thermal conductivity increases by
as much as 179% with a 30% bleeding rate. When the ground water flows into the bottom of the SCW,
the circulating water temperatures become almost constant after the increase in the beginning time
because the circulating water exchanges heat with the ground structure before mixing with the ground

water at the bottom.
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Fig. 1. Schematic diagram of TRT and concept of
energy balance of SCW GHX.
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Fig. 2. Variation of the circulation water

temperature, Q with operating time.
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Table 1. Parameter value.

Parameter Symbol Unit Value
Initial ground temperature T, 1 ¢ 17.7
Heat injection Qmjmion kw 79.6
Circulation water flow rate My kg/min 265
Bleeding rate Mhieeding % 0, 5, 10, 20, 30
SCW GHX efficiency Naux % Experimental value
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