FAL Aol 2] &3] 20059 A S U3 =F3 pp.684~687

TUE XS o WHE 450 et A7

Fo1yY, 8 as? o 48, U3y, W YE, 8 F

A Study on Heat Transfer Performance of Horizontal Ground Heat Exchanger

Kichang Chang, Minho Chung, Seongryong Park, Hosang Ra, Youngjin Baik, Hyungkee Yoon
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Abstract : Ground source heat pump systems are used for heating, ventilating and
air-conditioning systems in commercial buildings, schools, and factories because
of low operating and maintenance costs. These systems use the earth as a heat
source in heating mode and a heat sink in cooling mode. Ground heat exchangers
are classified by a horizontal type and vertical type according to the
installation method. A horizontal type means that a heat exchanger is laid in
the trench bored in 1.2 to 1.8 m depth. The solar heat and the rainwater are
affected by the performance of heat exchanger and causes mutual influence among
heat exchangers. In this study, to evaluate the performance of straight type,
slinky type, and spiral type of horizontal ground heat exchangers designed on 1
RT scale, test sections are buried on the earth and experimental apparatus is
installed. Therefore the performance of these is estimated.
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Nomenclature

k : thermal conductivity, W/m C
@ : heat transfer rate, W
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Fig. 1 Schematic of horizontal ground heat exchanger test apparatus
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Fig. 4 Variation of inlet and outlet
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Table 1 Test conditions and results

Flow | Power | Initial Thermal
Loop rate | input temp. |conductivity
(m*h) | () | (T) (W/nt)
0.908 8 40 7.834
Straight | 0.908 1.5 normal 7.458
0.43 3.0 normal 6.843
0.908 8 40 9.027
Slinky { 0.908 1.5 normal 9.240
0.43 3.0 normal 10.51
0.908 8 40 11.37
Spiral 0.908 2.0 normal 11.98
0.60 3.5 normal 10.33
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