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Water Suitability Evaluation of the Groundwater Source Heat Pump of Nanning City
LIANG Chuan', SU Churli', XIE Xiarmr jun!, ZHU Ming zhan®

(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China;
2. Guangxi I nstitute of Geological Prosp ecting, Nanning 530023, China)

Abstract: In order to identify w hether the groundw ater quality in Nanning is suitable for the development and utilization of w ater

source heat pump, the water quality suitability evaluation indexes were selected which were related to the design and operation

of the water source heat pump system based on the hydrochemical analysis of groundw ater samples collected from the uncorr

fined aquifer of Nanning city. The hierarchical structure model was developed using the Analytic Hierarchy Process (AHP) to

determ ine the weights for each evaluation index, and the spatial analysis module of the GIS platform was used to obtain the wa

ter quality evaluation zonation of groundw ater source. The results showed that the suitable area to develop water source heat

pump is 280.7 km” located mainly in the central part of Nanning City and Liangqing District. Due to that groundw ater in these

areas is almost neutral water with little hardness and has no harm to the pipelines and facilities, it is suitable for the develop

ment of groundwater source heat pump.
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Fig. 1  Simplified hydrog eology map of the study area
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Fig.2  Groundwater sampling sites in the study area
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Table 1 Chemical com position of the groundwater samples in the study area
12 iy pH HCO3- Cl- S0,2- Ca? K+ M g2+ Fex+
WM 4.93 11.9 7. 14 4.1 4.23 0. 66 0.93 n.d.
L ONE 8.08 491 150. 8 108.9 175.5 42.8 15.78 27.55
LN 6.7 137.3 29.5 26. 64 43.71 5.5 4.95 0. 6658
b2 iy Na* NOs- Al Wi CO, ME(NTU) A TDS
WM 2.5 n. d. n. d. 4.2 n. d. 8.9 55
L ONE 47.76 215.3 0. 9452 40. 13 271. 1 245 875
L) 15.68 24. 41 0. 0406 14.53 20.22 64.95 287.8

Hen. d o AR, WA NT U, HoAtiZ 5488584 mg/ L.

o 152 KIS TREHR



RS BT WM T AR SR B KBS AT

(B 3) rT LA H, BFFTR I F KA 2 3 76 25 7 X Ak 3, B
BFLL Ca¥* Mg A E, I 7L HCO,- A E, L2
SO4* F CI' o KW E AL HCOrCa s Mg B4 3,
HCO;* SO;Ca* Mg Ml Cl® SO, Ca* Mg k2.

3 Piper
Fig.3 The Piper diagram of groundwater in Nanning
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Fig.4 Water quality evaluation hierarchy diagram of

groundwater source heat pump
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Table 2 The calculated weights of each evaluation index

of groundwater source heat pump

e )
febr)2 WERRE R GGl AGRE
0.122 0.320 0.558
g 0. 750 0.092
BIFY 0.250 0.031
pH 0.750 0. 200
T DS 0.250 0.120
Jog 0.330 0.326
gE TR 0. 670 0.233

IR E TR « 153



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

4.3 ZE AT

ARBEFUEF MAPGIS 75 ] 2381~ £ 560 # R 7K K i
I B ATV

(1) PRSI 2y o Db v RS, 6E BF ST X R TR
29 440 km? IEEEIBEIT 1 kmx 1 km I8 PR3] 45, %A%
O TGRS, IFHE UM G s s AR A, AR R A R 0 R
fF, AR S 50 EIE R RS oD s AN 440 4

(2) BIabrl U 4 . MRS VPN R4 1), KPS 5 10
MR HE bR B 2 AT B0 o 4%, LS THURE 43 DX P B VR R B Oy
X B pH {5 A BT DS & 845 A B 8 e k43 A P 4535
TR AT T HRFS R R T & 38 AR R A AT 1 P HAR
TR X, AMe LR 47 B B2 L APE A, 75 2% #5368 A
R AT A LA i S T e B )R A T AR EX
EE FEHEAT WUAEL, X6 AN R 8 B3R AR (R 8 AR 0 3 0f 7K IR 11
T TR AR, AN TR PRI R ko (R DA JGE ol DA
o, Fe bR AL G R L 3,

3
Table 3 Corrosive zoning assignment standard of groundwater
ES7 LA SN 58 )68 e 7K TEJE K
TR 0 5 8
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Table 4 Water quality suitability partition standard

of groundwater source heat pump in Nanning
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Fig.5 water quality evaluation zoning m ap

of groundw ater source heat pump in Nanning
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