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Fig. 1  Structure diagram of U-shaped vertical buried pipe

Sy AL HE AR S IR R (5 5o R
FIMEES , 2 ORI HZ T LT 5 1 2T AR it iy
ZE" S W 2 iR 2R B ] R

Q. =cm|( ini T.,m.i) _(Tin.i+l =T,..)] (1)
4 (2)

]
Kb, Qo —5 i A, W; ¢ TE A 5 L FA
7, kll(kg=C) 5 m —— K i & i 2 , kg/s; T, -
T, —U BUH IR A R K SO /KR AE 2R ¢ )2 o FIS
TR, °C 5 T, T —— U AL Y K S K
TAESR i 2T AU I R, °Cs g, —— 5 1 JZHLZ 5
PRI, Wy H, —— 55 1 2R EE  m.,
T T .

out, i

t@ |
)

?

... T

Fl2 i ZHEgE Rk

Fig. 2 Stratigraphic structure of i-th layer
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Fig.3  Principle and system of geothermal response test apparatus
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Fig. 4  Unit borehole length heat exchange capacity with
borehole depth

3 SEBRREREZIERES
FERIEE R T TO0F ORI it bt 3R A it

JiE T BT 7 R B S R B, TR 32

TR AR R P SRR A 15

2. WESTia T N E R AT 23 IR R R (0 S0, %o
W HRAE & PR R R T RO 2 B
31 #HKEE

TEHNA TOUT , MR A e AR IR K TR 40 ) i
A 27.31.35.39 C, WEH N 1.0 m/s, LM 48 h
Je , Mg e E 5 fR .

¥ i 41%
70 A
o Hh)Z 1
- 60 mit=2 A
& AlBE3
2500 .
g 40 * "
& [ ]
Ki% 30 F A [ ] ¢
i 20 (]
1%5 3b 3'5 4b
HAGRE C
5 ANTA] M2 B B R B A i Bt 1 AL AR £k

Fig. 5 Unit borehole length heat exchange capacity with inlet

temperature at different geological structure
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Fig. 6 Unit borehole length heat exchange capacity and
inlet and outlet temperature difference with different flow

velocity at different geological structure
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Fig. 7 Borehole heat exchange capacity with different

operation mode at different geological structure
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STUDY ON HEAT TRANSFER CHARACTERISTIC OF
VERTICAL BOREHOLE HEAT EXCHANGER AT
DIFFERENT GEOLOGICAL STRUCTURE

Li Minghong', Li Xiaozhao', Wang Bin', Zhao Peng', Dong Shenshi', Liu Aibin®
(1. School of Earth Sciences and Engineering , Nanjing University , Nanjing 210023, China;
2. Jiangsu Provincial Bureau of Geology and Mineral Resources Fifth Geological Brigade , Xuzhou 221004, China)

Abstract: Based on an engineering site in Xuzhou, the heat transfer characteristic of buried pipes in stratified geological
structures is analyzed in this paper, and this paper puts forward that the heat transfer difference of geological structure
should be taken into account in the guidance of length of buried pipes. In addition, the discipline of inlet temperature,
circulating water flow velocity and operating mode with borehole heat exchange capacity are analyzed. The results show that
study on heat transfer characteristic in geological structure has some advantages in the analysis of drilling depth, the strata
with good heat transfer performance is the most easy-affected by inlet water temperature and velocity of the circulating
water, intermittent operation could effectively improve the heat transfer capacity of the burid pipes, and the geological
structure with good heat transfer performance changes more significant.

Keywords: ground source heat pumps; geothermal energy; heat exchanger; ground heat exchanger; thermal response test



