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Fig.1 Experimental area location map of wells
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Fig.2 The results of model verification
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Fig.3 The figure of groundwater drawdown in

different patterns
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Fig.4 The figure of groundwater temperature field

in different patterns

H P4 ] UL AN [ i T 8 5 2 b S O R
BEAEIBAT— A R % bR 7Kl BE 3 1) 52 0 31 [
FHZEBOR . B A5 K2 v 59 v 7K A1 L (o] 9
g s 1y Y JEL B, Kl (8] 3 R 18] SR %
Wi Tk R T K S R R KA AR —
SE R 25 5, &K= N B R A 1 02 4 1 A% Pt
T [ 4 Hikml LU L 7E 4l 9] 2 iR Jm 3 T
KSR XS WA T [0 A R A il JEE 37 0 A 2 D
I B 2] 1) ST R TR B R K R
i, S 2 A TR 1 ik K O — 00 g B

Xt T[] — ik [l E A X, B 3 A 47 ek ] A 59
(1] JEE v 7K T a1 XA P 45 i A2 RO R A AR
R, Y 7K VAT W ) S0 1, Y8 B R,
L K R W B T Al KT oK R Y
KR THERT 2 C Il BE . e 2 fih 2
BN, W fRis 47 I, 7 7K 2= FLBR R e
Ho R KR S AR Ak TR RS BB A K. B
A 1 IR AN W 3 A ¥R K I K T 46 9 4% AL
BL3E A I B0, B T KO B 8 3 A IR LAY
YRR IR AR A PR s 2 47 21 30 d B, (813 JH [

TR ZFLBRGE 1 C AR 8, (2 i O T ]
SR 7K Sk 2208 1T Jm 0 a8 Z G XA 3, LK TR
AT N K I N O = W s L Nl 1 RS PO
B AE o F= KR AS AR PR s 2432175 60 d B,
Jil 7K He JE K R E 2 7 3 [0 K TR R B2, 7R
KZEBWAERT B K HE Rl %, 1 # s S 4
FH 2R o5 B 32 5 A, X O 0 A P Ok HOR
KRR 21T F) 90 d B, Bl [M1VE K
AL TR0 e 0 386 K, A8 ) 35 A R a5,
FEONIAL PR, HALERAE R C o0 iss , o
DA B AR AL L 5 27 18, 1 R KR I fa T R ek
.2 il 4 WA 1% Bt B2 B A AR [R]  (H % AR X
T E T ] A /N, 30 d F) 90 d LK I e A
3 BG4 PR T (14 2 b 2 AR 4G 5 2
AT 90 d B, AL FAE FH A % 8 s S A,
Xof i 4 FAAE T AS P S .l b mT AL ) — el [ g A
X T, B G it b B RNt AFKZES
o B A SRR KR A X TR KK IR BRI,
P (] B O B B0 T Al K O 3R B AR BT E , BB I8
A R TR B4 30 52 i) 91 139 O A Wt 5 sl /) | 156
B AN [+] B 1) 52 ) A TR AT i AN [

TE 2 Fh 2[R0 2 il 4 5] ) i [l A =
K 52 2 42 43 0 29 4215 m (10 m (30 d)
25 m.20 m(60 d) ;30 m.25 m(90 d) ;35 m .30 m
(120 d) ,BP 2 i 2 W #EF 60 d & &I WL T 4
FUEBLG 1M 2 4 [T 90 d AT B A Bl
PG, AT WLAE [F] —32 47 i B, 24 [ O /b i, P
IV B A, PO A 10 X T e AP G
o RGA T R, 2 b 2 [l 4 XA 2R S X
KL 3 04 5% e B R 2 il 4 WA A R
IVE IR B 2 6 M 7K B 3 7 AR 5 e
FELBR /)N, 30 300 B b 7K I B2 3 04 78 Ak A2 B T T
VR ) B

25 1 BTIR B A S AT I IRD A B0, I S R R
G5 % Hb T 7K B 3 1) 52 e 3 BT LA TR I Ol rh AN
Wi T MK, LI S ) 3 PR AR A A e, e AR Ak
0% . RIIAGRBOVE F IR 37 19 52 i d oAy (35,
A AANE IR, AL SR F 55 Be Ak, B Il
SR X b T 7K T 3 114 R i A R K

3 &R
(1) B o] 34 0K, [l 98 O Jo) 6] /K A2 728 Ak
T 5 (0] 2 2 i R AR, BRIV i

B AT LA fige ilt (] T bR KL 3 1Y B e AR B
{H 23 84 R i 31



80 MR R (L R 2017 4

(2) IR EVE T IR B 37 0 52 i B ol B (7] F&3%, FIC0E, F g, 45 T K AR RGN

X AE IR 2, A% SAE & 559 . Beoh, T HIXS St A RS2 e D] /K SCH B TR M 5%, 2011,

IR LI 3775 A 1 K /N 32 (] FE e 5% 0 W L, 2T [l 38(3): 134 -138.

e e 1 T L b £ ST ORI A R 2SR = 7 2%

(%Eﬂj(,@’ﬁ\%ﬁ}ﬁiﬂm ) [8] SEWH,TKEE, KM, S, H ﬂ##ﬁﬁﬁiﬁ)@ﬂﬂ
FARBGAMIBEZ R Z [T, BN K 2EFER

2 % k- (T287). 2014, 35(5) : 124 — 128.

(9]  EBRIEAIL, 246,54 RBHEREF L 5T K
PRI S R AP [ ). K PHRE 24 dik, 2015, 36
(5): 1231 - 1238.

[10] KIM J S, NAM Y J. A numerical study on system per-

(1] A, 22 E, BRk. 2k BE 17 T 2K U5 S R vh
FEAER R AR S x5 [T ], KGRI AR I, 2012, 28(3) :
88 —91.

(2] SR KR HAZS 98 R X T 7K 3R S5 5 i B
FI]. M AKA S AKILIE, 2013, 36(5): 1231

formance of groundwater heat pumps [ J]. Energies,

2016, 9(1): 1 - 14.

e o e LT BB R 2% 5 4 K SR R 5
(3] %ﬂ?,tﬂma,ﬁ’ﬁﬂim.7J</,J%'Z“.‘7:<#3Hﬁﬁﬁmﬁﬂﬁ 1) g 01 13(0) . %8 40
A LAS T : .
T;’;"'“Z”*”"””\W”' W PR, 2014, 36030 31ty ey A, v, 2. MU S T IR T2 5 Mkt

WTFRRGEMEMLT]. AR, 2014, 36 (9):
44 - 47,
[13] PARK B H, BAE G O, LEE K K. TImportance of ther-

(4] Jrigdl, AR, 30T Je, 45, eI Al R e =5 1A A
BXOKBERERGEZWNE[I]. PEKE, 2012,

12 (10) : 263 —264. . L A
mal dispersivity in designing groundwater heat pump

(GWHP) system; field and numerical study[ J]. Re-
newable energy, 2015, 83 270 —279.

[14] RRZ. MW TFRKEKZEREEBEUTENR
[D]. KFfF HMKFEHRE TSR, 2013.

WAL S AT [J]. EFTITRE, 2016, 44(10): 1 -4.

[6] SRAL, M E. M N KIEMEANFR IR T T
WA AL A M (], K L BE URBL A%, 2013,
31(8): 149 - 151.

Experimental and Modeling Study on Influence of Ground Temperature

Air-conditioning Well Group Operation to Groundwater Flow

DOU Ming', CAO Yaxin', MI Qingbin®, ZHU Zhigang’, FU Bo’

(1. School of Water Conservancy & Environment, Zhengzhou University, Zhengzhou 450001, China;
2. Zhengzhou University Research Institute of Industrial Technology Co. , Ltd, Zhengzhou 450000, China;
3. Water Conservancy Bureau of Anyang, Anyang 455000, China)

Abstract; This paper used the Anyang Fifth People’ s Hospital as the case of study. The experiments were im-
plemented with the patterns of “2 pumping wells and 2 recharging wells” and “2 pumping wells and 4 recharging
wells”. The change of groundwater flow field and temperature field in the two patterns designed in ground tem-
perature air-conditioning project operation were simulated by using a groundwater hydrodynamic model and a hy-
drothermal coupling mathematical model. Results indicated that the influence of ground temperature air-condi-
tioning project on groundwater flow field and temperature field were very different in different pumping-rechar-
ging patterns. The increase of single-well recharge quantity enhanced the influence scope and range, making it
easier to form heat transfixion. The way of groundwater transferring heat via groundwater also varied during dif-
ferent running periods.

Key words: ground temperature air-conditioning; pumping-recharging experiment; numerical simulation; im-

pact assessment; mechanism analysis



