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Abstract: Based on the rock-soil thermal response test results of 35 in-situ heat exchange holes in Beijing,
the influence of different geological conditions and heat exchanger type on the heat transfer capacity of borehole
heat exchangers (BHEs) was analyzed. The results show that geological conditions significantly influence BHE
thermal performance. When the stratum temperature changes by 1 °C, the heat transfer capacity changes by ~8%.
The thermal performance of bedrock stratum is 35% higher than that of loose stratum on average.
The groundwater flow rate at the test hole increased from 0.14 m/d to 0.91 m/d and the Pe value increased from
18 to 113. Additionally, due to the strengthening of heat convection, the BHE thermal performance increased by
13%. Under the same geological conditions, the heat exchange per meter of coaxial BHE is 40% higher than that
of double U BHE in winter. Furthermore, when the depth increased from 150 m to 300 m, the heat exchange per
meter of double U and coaxial BHEs increased slightly.

Key words: shallow geothermal energy; rock-soil thermal response test; stratum temperature; groundwater runoff;
heat exchanger type
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Table 1 The rock-soil thermal response test results of borehole heat exchangers (BHEs) in quaternary and bedrock areas
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B0 K .

W, WAL B ER 2 TR b T A AR 2R T
b MR IR RE R —F DL F . T EE R
FUNtE T 25X 5 2%, WIHBE0E A E X U AL i)

2.5 %5, Wik, TEgA LA RIS, XU
T A — O BN 2 B B RS St
TR BRI, AT 25 O e AL IR B2 Bk A 5
b, SR FLa R, D B LA BB

4 &k

AN R b BT 45 DL A TR A, 2 5 SO A
a1 A 22 S R AL T 35 MBIl A +
i W S B B BT T 2 AR IR R . b2 A
Hb R 7K AR It S A DA KRS TR 00T b HAS 4 PR R ) Y
SO, FELEEUR:

(1) Ml 3445 4 FRORE 07 5 LA AATR B o8 M )2 0 IR
T EEAG ARG, Hb 20 46 IR B AT Ay DXl B R AR
RORELF, H)Z R 1 CHY, ki T HH2E
8%t -

QA AT R AR U R BOTRYIR, ik
RE T AR5, 5 4 A DX Hb 35 40 B R ) LU 2R Y
RO 35%. FEFEAE M DR R 2 Mo e A A
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% IR CHURRIES

T8 B AL s PR B, HLSEBR R B, T T
G3 BT R TR 2 T

() B K AL AN, AR I e A T i, 24
R KM 0.14 m/d B2 0.91 m/d, FEKHpP
2T 13%. 76 op LR J5 X e 1) VR )2 b A R
BF, B T30 2 B %K Bl 1 S5 iR AR 55, HiLR KA
XT3 AE 5 FARE T B I B e 23 B T/ o

(AU s, B8 A 4 Z 1K LA
R T2 40% AT M 150 m 3112 300 m,
AL HE K R T WA T, RS R T 40 AR B 3
300 m #ARSLEA LI E LN 150 m HRALLAY
22 5. TEG AL AT R EN T, 'R
XU BUHBIRAS, 547 H R BRI, AT 25l R 4
PALGR B BUR B s .

it AR 32 PHERT T FTHRAASHFRI
ATAAR . FREEFIEZRIAZITG KA L F, Eb—
FE TR E L F FA A A KT S B!
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