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Problems and countermeasures in application of
groundwater heat pump in Shenyang City
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Abstract This paper introduces the principles and characteristics of groundwater heat pump technology and illustrates
the climate and groundwater conditions and the current status and problems in the application of this technology in
Shenyang City. Some countermeasures against these problems are proposed. They include strengthening the construction
of relevant laws and regulations establishing a management system and effective incentive mechanism identifying a
proper proportion generally between 1 3 and 1 2 and a suitable distance of 40 m to 80 m between the water intake well

and disposal well and enhancing dynamic monitoring of relevant information.

Key words groundwater heat pump water intake well ~disposal well proportion distance

1912 1948
1kW
4kW
1997 1.2
1.2.1
2.0~3.0
1 3.5~4.0 5.0~
5.2
1.1
30%
1091152-9-00
1965 — E-mail yang98103817@163. com

88 -



~40%

1.2.2
1.2.3
2
2.1
24.6°C
598.9mm
432 .2 mm
5°%C
2.2
40 ~ 60 m
a. —
10~15L/s m
b.
20~30m

8C
-11.8C
845 .8 mm
2541h
152d

10~15m

15~30L/s m

20 ~40m 1.0~2.0L/s m
3~5m
25
~35m 8~12.0m 40 ~ 100m/d
50 ~150m’/h 5m
12 ~ 140C HCO3 SO4_C3 Mg
1-6
3
3.1
1997 2006
9
2007 8
2010
6928 m’
2008
2246 m’
64.9%
626 m 18.1%
573 m? 16.6%
14 0.4% *
3.2
3.2.1
3.2.2

&9 -



3.2.3

3.2.4

1:2

3.2.5

4.1

4.2

90 -

20 m

4.3

100%
80%
50% ~ 70%
30% ~ 50%
1:2~1:3
4.4
301,
L= 4hn
L Q I
h n
27% 40% 429
459
152d
10h/d 1520h 1
4
25~35m
1500 ~3000m’/d 1
40 ~ 80 m
4.5



0 =500m’/d 0 =800m’/d Q=1000m*/d
h/m
10 53 43 42 41 67 55 54 52 75 61 60 58
20 37 31 30 29 47 39 38 37 53 43 iy} 41
30 31 25 24 24 39 32 31 30 43 35 35 33
40 26 22 21 20 33 27 27 26 37 31 30 29
Q=1500m’/d Q=2000m*/d 0 =3000m’/d Q =4000m*/d
h/m
10 92 75 73 71 106 87 85 82 130 106 104 100 150 123 120 116
20 65 53 52 50 75 61 60 58 92 75 73 71 106 87 85 82
30 53 43 'y} 41 61 50 49 47 75 61 60 58 86 71 69 67
40 46 38 37 35 53 43 2 41 65 53 52 50 75 61 60 58
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