Korean Journal of Air-Conditioning and Refrigeration Engineering
Vol. 26, No. 6 (2014), pp.263-268
http://dx.doi.org/10.6110/KJACR.2014.26.6.263

BA

x=Zdo0] 2 X|d SH

72| X}0|7}

38 X DEY| Lol MMol olxE Hs

Impact of Different Boundary Conditions in Generating g-function on the Sizing of

Ground Heat Exchangers
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Abstract Eskilson’s g-function, a well-known geothermal heat response factor, is widely used for sizing of the ground heat

exchangers. Unlike the Eskilson’s original model that uses common temperature boundaries for all boreholes and along the

borehole height, an analytical-solution-based g-function uses a uniform heat transfer rate over the height with variable heat

transfer rates for respective boreholes. To evaluate the impact of such a boundary difference on g-function and the design

length, a simple case study was carried out on the cooling-dominant commercial buildings. The results show that the design

lengths given by the boundary of uniform heat transfer rates are longer than those given by Eskilson’s boundary for all

cases tested. The difference in length is more important when the bore field is composed of more boreholes with shorter
length of each borehole.
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Fig. 1 Different boundary conditions used for generating
g-functions.
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Fig. 2 g-functions generated under different boundary
conditions.
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Table 1 Soil and borehole properties
Parameter Value
Soil
Thermal conductivity 2.1 W/mK
Thermal diffusivity 0.082 m’/day
Initial temperature 10C
Borehole
Borehole radius, 7» 7.6 cm
Grout thermal conductivity 2.6 W/mK
Pipe thermal conductivity 0.42 W/mK
Film coefficient inside the pipe 1700 W/m’K

Table 2 Effective thermal resistances

Thermal resistance Value
Ro 0.0965 mK/W
Rioy 0.174 mK/W
Rm 0.170 mK/W
Ron 0.093 mK/W
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Fig. 3 Building and ground(daily peak) loads calculated
by simple equations.

Table 3 Calculated ground load

Calculated ground load Value
qy -89.65 kW
gm -238.52 kW
qh -385.71 kW
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Table 4 Initial bore field configuration

Case I  Case II
Number of borehole 36 81
Length per borehole (Hinitiat) 100 m 40 m
Configuration 6x6 9x9

Table 5 Calculated ground load

Case | Case II
FLS-N Eskilson | FLS-N  Eskilson
H 174 m 167 m 86 m 77 m
L 6264 m 6012 m | 6966 m 6237 m
T» 9.7C 94T 10.8C 9.6C
Diff.(L) 4.1% 11.0%
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