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Controlling plan of well group operation of
groundwater source heat pump system with the target of groundwater pressure recovery
LI Hailing' . ZHOU Yuze? , CAO Yaxin® , HAN Yuping' , DOU Ming’
(1. Anyang Of fice Water Saving Plan,Anyang 455000, China;2. Zhengzhou University , Zhengzhou 450001, China;
3. Tianjin Water Engineering Co. ,Ltd. Tianjin 300000,China;
4. North China University of Water Resources and Electric Power , Zhengzhou 450045, China)

Abstract: A ground source heat pump system in Anyang was used as the research object. The water balance method was used to
predict the change of groundwater level in Anyang,and the groundwater water-heat coupling model of groundwater level change
was constructed to quantify the impact of different well group operations. The optimization theory was used to establish a well
group control model to optimize the layout of the well group. The results showed that: when the production pressure increased
to 3X 10" m® and the groundwater level raised by 5. 7 m, the best scheme for well group layout was linear on interphase pum-
ping wells, whereas, when the production pressure increased to 5X 10" m® and the groundwater level increased by 8.4 m, the
best plan for well group layout was rectangular on different sides of the pumping well.
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Fig. 1 Layout of wells in the study area
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Tab. 1 Parameter calibration results of hydrodynamic and

hydrothermal coupling models
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Tab. 2 The setting of well group layout plans
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Tab. 3 Prediction results of groundwater recharge,

discharge and water level in Anyang
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Fig. 2 Results of model verification

3.2 FREERBETAFBEMARETEF

W T A 97 5 R M

BUPRAKAE 20T AN R B H- R A1 Jey o 3t T 7K
AL JBE Y 1 JICRE W) A RS AU A5 SR DL I 3.

KX g b i « 169 «



F184& £ 5 M FALE G AFAE(FIEI) 2020 £ 10 A

JURmA TN | T 4
/
4 -
| L s
| ."'-. — ci.‘r ,'I '!.r*}' .
vl a1 )
. W b LAEELOL -[T30.
"'HH.. “'\-\.\h"' W o I' ,: &1 ":
T
— = g ‘ :
"".
o " ()
. | I '--_i. ]
. by
- 1
ukﬂ“"’ L = H

s b -k IR Cle) T o R

EiE e 2y
= |
iy f
I|
_|'_|_¢E. — I|
L] | F . II =LL13
Ll )
= S =
i — -8 a al 4
e : —
T @) (@Y
T . \ . | =
/ . =
| | ]
-1 45 | /
I. Il
A

Ol 1 o (e R

To) RN

PSR k[ e CE R f B

L

ETEH AR

B N E Y

5

* {FklE
® [l

O b e I0 L (v ECEEREE

iph HESEEEEL Oh b oS EMNE R

3 BRKCETARHBBRA R TRMALERFTIREREUELER

Fig. 3 Simulation results of water level and temperature field under current water level
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Fig. 4 Simulation results of water level and temperature field under water level rises by 5. 7 m
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