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Cooling and Heating Performance of Ground Source Heat Pump

using Effluent Ground Water

Geun-Woo Park*, Hyun-Kyu Nam, Byung—Chan Kang

Research Center of Samyang Eco-Ene

rgy, Chonan 120-700, Korea

ABSTRACT: The Effluent ground water overflows in deep and broad ground space

building. Temperature of effluent ground water is

in 12~18C annually and the quality of

that water is as good as living water. Therefore if the flow rate of effluent ground water is
sufficient as source of heat pump, that is good heat source and heat sink of heat pump.
Effuent ground water contain the thermal energy of surrounding ground. So this is a new
application of ground source heat pump. In this study open type and close type heat pump

system using effluent ground water was installed

and tested for a church building with

large and deep ground space. The effluent flow rate of this building is 80071000 ton/day.
The heat pump capacity is bDRT each. The heat pump system heating COP was 3.0~3.3 for
the open type and 3.3~3.8 for the close type system. The heat pump system cooling COP is
3.2~4.5 for the open type and 3.8~4.2 for close type system. This performance is up to that

of BHE type ground source heat pump.

Key words: Effluent ground water(<*3}5), Ground source heat pump(X €3 EHX2),
Heating Performance('d#4 %), Cooling Performance(\™4 %), COP(A 5 A <)
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Table 2¢]

Table 1 The status of building adopting
extruding ground water source heat pump
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Table 2 The spec. of heat pump system using
effluent ground water
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Fig. 2 Heating capacity of heat pump

system using extruding ground water
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type heat pump system(Heating Mode).

B —— Ground Side HP_in.

[ Room 2 (close type) I —— Ground Side HP_out

16 |- -

Temp. (°C)
o B K &
M L M L M L M L
L L

s
1 1

o
T
=
1

1 N 1 N 1 N 1 N 1 N 1 N 1
5000 10000 15000 20000 25000 30000

o

Time (sec)
Fig. 4 Ground side water temp. of close

type heat pump system(Heating Mode).

- 437 -



2
N,

O e 1 w M
=

W 2 xRy

5t o,

lo,

©

1%

e

=
LorE e e s

&)
Q
4 R [H (M oy oft ot 32 o XN o N o g

il
il -
ne
ol
o,
olr

4y B
2 o o
2
92
Mmoo W T

ol

r2 off

o ©
M i @
2

oL

o,

olr

B o
o
oo ol
o [m

ol
==

o
Mol X oo

o

iy
o
N
offt
2

ir £

Hr
o
=
R
N
O
@)

K
ll
i

0
o
i
of
rfo
>

X
U
rlo

oo
Lo

k)

ld

ol

{m

\:7.1,

Kl

Lo

oX,
4 g M
¥, 10 A
2 o

of g

> 5
;Y
=)

Xl
= u

oX, off

il',

W o o
0
o1l

!

>~
o
0
o
et
A
=
2
T
Aul
by
M
g,

o
=
o

o Imr

82~4.69¢] R lol A vrERLE Hf g

COP7} fAF8HAl e A2 3]
A Fzx9 %7} 9~10C=
ol AWFos FFEHE

] o]

fr

30 28 £ oo o
o ne ol O Jo W,

2
2 ro K o, o on
L5 o

w2}

o &
ot
=
=
%
>
rlr
rlo
4
ro
k1
il
f o

)
X

i
o -
-z
p‘L
H
uii)
=2,
=
A
i1t
Ao
ok
il
rlo
=

e
4
i)

i i

o

Nl 2 e 0L il b o o O 2 8 oot ©L
QL . .

52

oquq
X o

oL
3 o
il
o
>,

o

off
)
1o

)

N
SR = S e B
no
ol
ofo
ot
[o
ol

4

©

CAA BAH R FeAA 3

G g 2 oy o

P}
N
==

KT oolf rlo o mu rlo 2 S et i L

A
g2 3.0~3329 WHLelA e, d
3.32~3.842] WA YEY vl gt
< YEAT AREY A7 oF 10%%
COPZF BHAl YEhd olfe= FEHZ FHol
F7 E Q7] wEolt}h, Fig. 59 ZA3bel wpzlzbA|
2 AY=or FHEHE 259 257 Zolgd
g AsAG7E wolAE AygE ®HoFa 9l

oX, oft

oL

o

2 A3 s Bl fFEAEFE HAE L A=
AFol FEASGTE Yo 3 JEHZA
2d"S Nuygy deygon Hgs Ay BT
Mo R it ES YR o I AT
T AW E EHZA| 28 fASE 3 A
TS UE A S ¢ 5 AT

5.4 T T T T T T T T T T

52 —m— Open type Heat Pump COP |
—e— Close type Heat Pump COP

5.0
4.8 -

4.6—. \ _.

4 ] i
4.4+ \ _® u -
J o E — \./ \ {
~— — o

8 424 ° - i

O 40_- \.\.\'
0 —eo— s ]
3.8 9
w6l  auza auz  auz auz ]

=2 3 exs e gex

3.4 =
1 43C 45C 47C

3.2 —

3.0

-——¥77—7—7—7
2/20 2/21 2/22 2/27 3/6 3/7 3/14 3/9 3/13 3/15
Date
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Fig. 7 Cooling performance of heat pump system
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