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An Experimental Study on the Thermal Performance Measurement of Large Diameter
Borehole Heat Exchanger(LD-BHE) for Tripe-U Pipes Spacer Apply

*Sanghoon Lee, Jongwoo Park, **Kyoungbin Lim

Abstract : Knowledge of ground thermal properties is most important for the proper
design of large scale BHE(borehole heat exchanger) systems. The type, pipe size and
thermal performance of the BHE is highly dependent on the ground source heatpump
system—efficiency and instruction cost. Thermal response tests with mobile
measurement devices were developed primarily for insitu determination of design data
for large diameter BHE for triple-U spacer apply. The main purpose has been to
determine 1insitu values of effective ground thermal conductivity and thermal
resistance, including the effect of ground-water flow and natural convection in the
boreholes. The test rig is set up on a some trailer, and contains a circulation pump,
a inline heater, temperature sensors, flow meter, power analysis meter and a data
logger for recording the temperature, fluid flow data. A constant heat power 1is
injected into the borehole through the tripl-U pipes system of test rig and the
resulting temperature change in the borehole is recorded. The recorded temperature
data are analysed with a line-source model, which gives the effective insitu values
of rock thermal conductivity and borehole thermal resistance of large diameter BHE
for spacer apply.

Key words : Large Diameter BHE(W77 X5<¥ust7]), Thermal response test(FSHEAE),

Triple spacer (3F53 29|o]A), Thermal resistance(@#3}), Effective thermal conductivity(f=
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Nomenclature
1. M &

Q : heat injection, W
H : borehole depth, m
R :thermal resistance of borehole, K/(W/m) A< (Geothermal energy)g o] &3l 7]<0)
T : temperature of fluid, ‘C HeoZ AAEIYE A 19999 o] =2 20043
r :radius of borehole, m BE A ZE FE7)T Al Ao x| o] & o 3}
t :elapsed time, hr o] gl x| d W kA ~Eo] Fr it
K : slope of fluid mean temperature against In(t) olyg} ARt AUENE F43] By, A= 9}
a : heat capacity, W/m’ th. o9} A 2008AFE] Al A Al =] A H] <]
A : thermal conductivity, W/ m.K
Y : Eulers constant, =0.5772

1) ®Fo|[™oi st A4 of L x| T}
E-mail : md98053@hanbat.ac.kr

subscrip Tel : (063)220-4080 Fax : (063)220-3839
. 2) (F)HO|MX| 7|=d 74
eff : effective E-mail : jong3878@hanmail.net
sur: surface Tel : (063)271-3207 Fax : (063)271-3203
b :borehole 3) ZElstelstw 7| A M A = st nt
o : outside E-mail : kblim024@hanbat.ac.kr
£ - fluid Tel : (042)821-1160 Fax : (042)821-1587
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