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Simulation study on the effect of thermal barrier well on the
heat transfer of groundwater heat pump

XIAO Rui"?, HUANG Jian"?, WANG Xiaoqing"”
(1. Shanghai Institute of Geological Engineering Exploration, Shanghai 200072, China; 2. Shanghai
Engineering Technology Research Center for Shallow Geothermal Energy, Shanghai 200072, China)

Abstract: GWHP system is easy to cause the thermal breakthrough which will reduce the operation efficiency,
when the site area is small. In the design of GWHP, by setting up a thermal barrier well between the pumping and
recharging well can reduce the heat transfer speed between pumping and recharging well, which is conducive to
prolonging the occurrence time of thermal breakthrough. 36 groups of GWHP operation scenarios under the
cooling condition are simulated through heat transfer model, and the influence of the location, structure and
recharge quantity of the thermal barrier well on the thermal breakthrough and the aquifer’s temperature field are
analyzed. The results show that the increase of recharge quantity of the thermal barrier well is conducive to
improving the thermal barrier effect, but the degree of improvement decreases with the increase of recharge
quantity. At the same time, with the increase of recharge quantity, the maximum drawdown will increase linearly.
The location of the thermal barrier well has little influence on the aquifer temperature field and the closer the
barrier well is to the recharging well, the later the thermal breakthrough time will be. Increasing the length of the
filter tube in the heat barrier well can improve the thermal barrier effect, and the effect of the thermal barrier is
gradually enhanced with the increase of the recharge quantity. In addition, through the long-time simulation of

model, it is found that the operation of the heat barrier well can concentrate the energy near the recharging well.
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When the GWHP adopts the exchange operation mode of pumping and recharging well, it can make full use of the

aquifer energy storage and improve the operation efficiency of heat pump.

Keywords: GWHP; heat transfer model; thermal barrier well; thermal breakthrough
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Fig. 1 Working principle of thermal barrier well

2 RBEBRTKRERIZE

2.1 REEAIA

AL R K SRR I H g 1512, Rl cCOMSOL
Multiphysics 37 % 7K 2K -#s B BB B AY . B
P K B K 2 JEEBE K 30 m, ELWI A /K A7 HE 9 K 10 m.
F T X P 3 48 L K R T KO, DA R
AN R AR T K Bl o A5 AL Y S i AR R K
Sk 1 5 [ I % e 30 T A A T R A R, 22 W T R
IR 7K 2 3 R0 3 (5 i, 4SS B T, R
SRR A IR BRI B A, A AT 5T AR5
B X AR A8 AT 1 5 e R, K A 3 O B v A L
IR T AR — K R A — E I I TR0 S K
WL N 22 °C, [ N 2 000 mY/d. BB T 6L
N ZFHNA T 0, BERIIE 120 d. BT E A K)2
K SCHL T S BRI S B R 1,



- 192 - 7K SC L T 528

F1 HEESKEIHESH

Table 1 The paraments of aquifer in model
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Table 2 The paraments of thermal barrier well
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