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Experimental Study on Heat Transfer Performance of Vertical U-type Buried
Pipe in Protective Engineering

Liao Lu Mao Jinfeng Chen Shangyuan Hou Pumin Liu Liyao

(College of Defense Engineering, Army Engineering University of PLA, Nanjing, 210007, China)

Abstract In order to discuss the heat transfer performance of a vertical U-tube in protective engineering, the changes in the inlet and
outlet water and soil temperatures were analyzed under two different conditions based on a ground source heat pump experimental platform
for underground engineering. The underground temperature was measured during the test, and the thermal diffusion ability of the soil was
studied. The results showed that the heat exchange of each borehole gradually decreased under the condition of 24 h continuous operation.
Under the condition of 12 h intermittent operation, the local heat exchange of each borehole at the beginning was significantly smaller than
that of the continuous operation, but the average heat transfer capacity of each borehole was larger than that of the continuous operation. A
continuous operation model should be used when protective engineering deals with raids, while the thermal stability time and heat exchange
of each borehole at that time should be recommended as indexes to evaluate the ability of a buried pipe system when dealing with raids.
The time and heat exchange in the tine measured in this experiment were 14 h and 1 310.4 kJ/m. However, an intermittent operation
model should be adopted when the engineering is used over a long period because it effectively slows down the heat accumulation.
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Fig. 1 The diagram of test system
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Fig.2 The placement of the temperature sensors

h; 3)10 A 21 H 12:00 ~10 A 23 H 12: 00 & i) =
BL, LR A SRR ;4)10 A 23 H 12:00 ~ 10 H 25
H 00: 00 [ HKEAT 2%, AT iy 2R PR oK 1546
FLE B b BB PN T

Q =pc,L(t;, —1,,) (1)

Ar: Q AHUE AR BR I I W p HIE IR
IR AR % B, kg/m’ 5 ¢, N 6 3R K AR L 3R A
kJ/ (kg-C) ; L Jg s N A B, m* /sy, 1,50
FAHAEE S TRAARSE IR, C



£39% E2H
2018 £ 4 A

if TRERH U MHUBEBRAEEHTEHR

Vol. 39, No. 2
April, 2018

MBS A B FLIR A R

0w="4 (2)

KA g WRALALIRI R, W/ m; [ S TR

B ,m,
2 RWERE S

2.1 HIE[FEHIRENR

&l 3 Firos b w1 aG I EEAE 10 7 16 H 00: 00
~10 JJ 20 H 00: 00 BEFfIA 254k, HIFTLAT 0.5 m
Qb I RE AR AR A7 24 R ), T B VR R R
BEPE BN, AERER 14200 I B2 A B WA, 7 62 00 [ 2]
OE ARSI 17 ~19.5 C, | THZME
FAAE R k5 1o S TR AL AT 358 T, 3032 s o 8 e 0k
TRJZ T - J 1 it 4 05 B U s oy O, JHL L B {1
MR 25 m b+ HEHREE R 16.7 C,55 m RALH
17.5 °C ,95 m {4 H 18.4 °C

= —=05m—e—25m—-455m—~v95m

—
el
T

i&??ﬂtﬁiﬁ)ﬁm
BN | o0

wmmm

—
(o)}

16 32 48 64 80 9
i El/h
& 3 T A4iE IR E A AT

Fig. 3 The initial temperature of underground
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Fig.4 The mean underground temperature
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in continuous operation
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Fig. 8 The variation of underground temperature
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