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Cooling and Heating Performance Evaluation of a GSHP System
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ABSTRACT : The main objective of the present study is to investigate the performance
characteristics of a ground-source heat pump(GSHP) system with a 130 m vertical and 62
mm nominal diameter U-tube ground heat exchanger. In order to evaluate the performance
analysis, the ground-source heat pump connected to a test room with 90 m? floor area in the
Korea Institute of Construction Technology(37°39'N, 126°48'E) was designed and constructed.
This ground-source heat pump system mainly consisted of ground heat exchanger, indoor
heat pumps and measuring devices. The cooling and heating loads of the test room were 55
and 7.2 kW at design conditions, respectively. The experimental results were obtained from
July 2, 2003 to July 1, 2004. The cooling and heating performance coefficients of the system
were determined from the measured data. The average cooling and heating COPs for the
system were obtained to be 4.90 and 3.96, respectively. The temperature variations in ground
and the ground heat exchanger pipe surface at different depths were also measured.
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Heating COP +6.64%
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Fig. 2 The daily average ground and outdoor
air temperature variations.

35 T T v 1 T T T
Measured data
307, D January, O March, & May, }
254 \ v July, & September, <4 November
204 .\_‘\ /September 4
[ .. November

Temperature (°C)
S

July 2, 2003 ~ July 1, 2004 ]
15 20 25 30 35 40 45
Depth (m)

January
0 5 10

Fig. 3 Comparison of measured data and cor-
relation for ground temperature.
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Fig. 4 Comparison of measured data and cor-
relation for outdoor air temperature.
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Table 2 Experimental results

Cooling season Heating season

Categories August 5 January 20

2003 Overall 2004 Overall
Average entering fluid 21.0C 19.1C 82T 81C
temperature, T ’ ) ) )
Average leaving fluid 2%6.9C UEC 41C 42T
temperature, T ’ ’ . ’ ’
Average heat transfer rate of | 00y | 430 4w 327 kW 3.15 kW
the ground heat exchanger, @
Average power

. , .08 kW 1.06 kW
consumption of the system, W 0.5 kW 0.8 kW 1.08
COP, averaged 495 490 402 3.96
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