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Analysis of Thermal Response Test for Borehole Heat
Exchangers of Ground Source Heat Pump System
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Abstract: The paper aims to measure a reliable ground thermal conductivity to provide a basic parameter for
proper designs of borehole heat exchangers. Taking a Ground Source Heat Pump( GSHP) project which is
constructed in a hilly region of Shenyang suburbs as an example based on the principle of soil thermal re—
sponses the research sets up an in-situ testing method for the ground thermal conductivity and reviews the
theory behind the thermal response test. Moreover it analyses and calculates the test data using the line—
source model. The results show that this hilly region has a better heat capacity and the ground thermal con—
ductivity of the two pilot boreholes are 2. 12 W/( m*K) and 2.33 W/( m*K) . Compared with the recom—
mend values of similar rock—=soil test results indicate that the test values are reliable. The ground thermal con-
ductivity is a prerequisite for correct designs of borehole heat exchangers. The in-situ thermal response test
can obtain a reliable ground thermal conductivity. The average ground thermal conductivity of the test site is
2.23 W/( m*K) . Based on the thermal response test for borehole heat exchangers of GSHP in the hilly re—
gion this research provides a reference for similar practices.
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Fig.1 Test apparatus configuration and its workflow
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Inlet and outlet water temperature response curves of two boreholes

=) +[ G (w01 —9) k) w1,

b
(1)
t, C;Q Wi A
W/(m*K); H m;t
S; o m?/s; R,
K/W;y 0.577 2;r,
m; ¢ C.

sur



934 ( ) 27
2.3
t;=kln(t) +b (2)
kb k= Q 3
4’1T/\H ( ) t. +1 ( )
fp=- 6
1 da T2
b= [Q( (ln e ) -R ) +1 ] 4
i\ 4mr (ri) Y b wr |- (4) L, Ciy
(3) C.
:478511 (5)
(5) k& .1t 2
A W/ (m=K): 0 k 21717 1.978 5
W, H m; k
3.
25 r 30 r
y=1.978 5In(x)+9.485 4
B y=2.171 7In(x)+8.222 | 25 R'=0.97
£207r R*=0.983 3
= &
L =~ 20
T 15 =
= 5=
a 15 p---=--
= 10 - L o A 2%
— VG Ltk arhsk
I 8 64 512 4096 I 4 16 64 256 1 024
AP (] In (2 /5) A F0d A In (2 /s)
() 1 B 0 3L 7 e ] et AL £ i 2 () 2" HF 25 7K R 5 i %o e 4 il 4%
3
Fig. 3 Regression curve of mean water temperature to logarithm time
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Table 4 Basic parameters and ground thermal conduc—

tivity of two boreholes

Q/W H/m k A(Wem K1)
1* 6 000 100 2.1717 2.12
2# 6 000 100 1.978 5 2.33

2.4

1.4~3.5 W/(m*K) .
1* 2.12 W/(m+K) 2*

2.33 W/(m*K)

2.23 W/( m*K)
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