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Fig. 1 The sketch map of the heat exchanger underground
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Fig. 2 The temperature measured well of 50 m tube

underground
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Fig.3 The varying curves of soil temperature field
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Fig. 4 The varying curves of soil temperature field

under different intermittent operations
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Fig. 6 The comparison of the soil temperature differences

under different recovery time
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Fig.7 The influences of the soil temperature field

on the COP and compressor power
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Fig. 8 The ground temperature field simulation results of the ground-source heat pump system under

continuous 12 hours-operation
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Fig. 9 The comparison of the simulation results and

2825

the experiment results of soil temperature
upon 12 hours-operation of ground-source

heat pump
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Fig. 10 The soil temperature curves under three

soil heat conductivity
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Fig. 11  The soil temperature curves under different

soil porosity

HIEFLBR RN 0. 20 B WK 6 b+ R
Bk 3] 287. 08 K; T LB #N 0. 37 B, T4
UL B S 49 52 %) 286. 63 K T AL R Hy 0. 47
i, 4 R B S 4K &2 51 286. 48 K. AT L, + HEAL
Bt 23 /N - R R SR A R R L e
MRS R IR R A K 5 1308 & R
ov W L. FE R Ry A RN 22 AL A B I, FLBR
BRI REWE K534 2, KA i KT R A
a2 R B WA I, S K+ HE R A
[ B AR S K oy A BT A AL, H U
THE 00 SR R BTN FLBRR /N TR R
BOB K LR AR, b, LR RN,
AU K A R
3.3 BB R Ik 510 5% i

Bl 12 25 H Inl 30 RE RL 2 0 Ol b 8 4 oK e b
W Bt WK 6 h AN TR MR R A AR L

WUSE AL B R0 2h 0 K& 6 h 4 18R 7
Bk %) 286. 6 K MM RL Ry K R BD 3K, £ 1
T V- S0 52 3 286. 84 K5 [ LA K} g B 1)
- IR - W A 3] 286. 48 K. AT L, [A] B A1 R



%3

WoOWE: EAREREA B R SRR KA EEFR 355

K YER He eI B A A L X R K 3 A
] S 4 1) 3 R ZR R LB R IR AR A 2 3 B
S A KO R PR AR A S AR KR R B A
A6 o PRI [1 32 4 Sy oK 90 120 5 i R K A e e

2874
287.2
287.0
4 286.8
& 286.6
286.4
286.2
286.0

Rt

—=— KUK
T

5 15 25 3 45
H/m

W12 AR EEAM T LEREEIE

Fig. 12

The simulation results of soil temperature

under different backfill material
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Fig. 13 The soil temperature curves under considering

solor radiation or not
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Study of characteristics of soil temperature variation and recovery

under intermittent operation of ground-source heat pump

SHANG Yan, LI Su-fen®, DAI Lan-hua

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract: The analyses of the variation rule of the soil temperature and its influence on the heat
exchange rate and unit performance are studied by using the intermittent operation experiment of the
heat pump, which is aiming at the problem of the attenuation of the soil temperature during the
operation. The 3-dimensional unsteady state heat transfer seepage model is developed according to the
groundwater advection and heat-transfer process between the vertical U tube underground and its
ambient soil, based on which, the temperature variation under the operation of heat pump and the soil
temperature recovery characteristics under the intermittent operation are simulated, the soil
temperature recovery process influenced by the thermal conductivity, soil porosity, different backfill
materials and solar radiation energy is discussed. It is presented by both the numerical simulations and
experiments that; the intermittent operation of the heat pump plays an important role in improving the
heat transfer underground, enhancing the heat pump property and has theoretical significance to the

utilization of the geothermal energy.

Key words: ground-source heat pump; intermittent operation; soil temperature recovery



