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Abstract: A raw-water source heat pump equipped with a thermal storage tank was dynamically simulated by TRNSYS,
and the results were verified by using the data from a heat pump installed in the Seongnam water treatment facility. The
average coefficient of performance (COP) of the raw-water source heat pump based on simulation was 4.97 and 3.17 in
the cooling and heating season, respectively. When the volume of the thermal storage tank was changed from 5 to 20 m’,
the highest COP was found at a size of 10 m®. Considering the regional locations of raw-water source heat pumps at
Seoul, Incheon, Gangneung, and Gwangju, Seoul showed the lowest electric power consumption in the cooling season
and the highest in the heating season. When a comparison of the performance between the present system and that of a
water-air heat pump was conducted, the present system showed lower electric power consumption by 25% than that of
a water-air heat pump.
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Fig. 2 TRNSYS modeling of raw-water source heat pump
having thermal storage tank



Table 1 Specifications of installed heat pump at Seongnam
water treatment facility

Water to water heat pump,

Heat pump 30RT

Heat exchanger
type
Storage tank

Brazed plate heat exchanger

Plate separation, 10 m

Digital/fixed scroll
Compressor .
compressor(3 units)
Refrigerant R22
Water flow rate 190 /m
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Table 2 Thermal properties of wall materials

Thermal Capacit Densit
Material conductivity [ka)k Ky] [k /ms}]/
[kl/mh'K] g £
Concrete 5.50 0.90 2,300
Board 0.60 100 800
Insulation 0.12 1.47 40
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Fig. 3 Air conditioning spaces in Seongnam water treatment
facility by raw-water source heat pump
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Fig. 4 Variation of the ambient temperature, room temperature,
COP, storage tank temperature and controller signal
with time from TRNSY'S simulation
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Fig. 5 Comparison of COP between TRNSY'S simulation
and experimental data
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Fig. 6 Comparison of electric power consumption between
TRNSYS simulation and experimental data
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Fig. 7 Variation of COP with size of thermal storage tank
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Fig. 8 Variation of electric power with size of thermal storage
tank
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Fig. 9 Comparison of COP and electric power consumption
with regional location of heat pump installation
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Fig. 11 Comparison of electric power between water to
air and water to water heat pump
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Fig. 12 Comparison of electric power consumption between
water to air and water to water heat pump

2
112 -5 3 EPZS E-F7] S EFZO COP
agla anAEe vud Aoy -2 IEH
o] Pyt core Wl w zhzh oF 4973
3175 YERAAL, E-F7] SIEHZ H COP
= Wl w72+ oF 6.06% 2922, -5 3
EfE JlFEoR Hat oF 9%9 ztolE KT
5.5 SERT Hy AuAdEE Yy o o
24zt ok 73 kWt 11.7 kWS Yeh i, E-F7] 3
ERT HF ouAHe Wl o uf 77 of
6.23 kW<t 11.23 kWE YEHY, 5-F S| EFE
Zlwo 2 Hd oF 7% AolE BT o9

ng
0,
ol
[
uiic?
[kl
o
oX,
olr
M
it
N
N

[
kit

_ﬁ_
il

i R
4 L oo 1> ot

=
)
3L

K

B

2o
e
)

rlo
Gl
i

32 0T [ oy of If

I
g,
4
Ir
Tl b 2 e ot o 2 oft -

Q
©]
<
L o |

HE

T
b
Iz
_O|L
fru
= [‘-10
rN
i
Lr
Ho
2
BN

o %
ot

I

o

2

o

=)

o,

ol
N

ol
o

k

o
o
8
Q
o
=
E
E®
ki
ox
RN}

Lﬂ
Y
e i
o
s
r &

N
ﬁ e o
o ool T
g o
ol
[
)
(&
1o,
o)
@]
g
A

2
Shl
2
M
=
RN

)
o ol
9
P
N
A
o,

_?L
ol
m
&,
K
N
il
g, o
ot
do °F
o |
i
9 |
N
off o
(o]
>

bz}
=
[)

=2
>,
rlr
o,
N
o
=
S
e
1>

-5 3E

243l7] €3 TRNSYSZS &
9T} TRNSYS A& d o]
1 12¥€7+41¢] COPe} A&
As skl
2 Hs)
drdY S EH- 9] A

I} 2 AES AT

(1) TRNSYS AlEH o) AZ AS5HoHE nudd
ul, ¥ COPE oF 13%, Hit AnjddZFe of
19%%] @2F7} Hrebs T

Q) FLEX A7)0 W3S & Ao %] 10

A
o,
tlo
M

=

> > ofl g
o O

m1o{1‘_z'mn—‘3i—|rl
e = =
ﬁmi—lml‘lﬁ

i o
ﬁl-mr—a

it

ol
N
ok
1>
1o 19

=]
w
sl o &
=2

1o o
i
N

O 1

O e I o o (-
1A o R =V S (< o 11

i nlﬂn

_Orl_L
£
o
£

Rl
md o

m W COPe] FAZF 7H makem, &7l 5
m A 7P EE andEE 85k AR Y
etk Fdx o] & Afole 28t
RIS dojut 7 e 2HdE S vEh
At

(3) Aol w2 S|EFZO COPLt 4H|AH S
A 97| rme] GRS WA AR, 2H A
T v g e we JoR yehgth

* A% W =8 sEHE B2 =Y
zo| H AL g7 E-E WART
-7 71€ oF 25% O B2 AnAEEs 23
= AR debkt



472

to
X
o,
Mo

% 7|

B oATE RGP A7 SN AT
H) 19110 7158121 conell 98] i AT,

F

i)
)
Ao
o

(1) Baek, N. C. and Sin, U. C., 2003, "An Analysis of
Heat Pump System for Hot Water Supply Using Hot
Spring Wastewater as a Heat Source," Journal of the
Architectural Institute of Korea, Vol. 19, No. 4, pp.
187~194.

(2) Baik, Y. J., Chang, K. C., Park, S. R., Ra, H. S., and
Kim, J. Y., 2006., “Performance Analysis of a Sea
Water Heat Source Heat Pump,” Proceedings of the
KSME 2006 Spring Annual Conference, pp.
2342~2347.

(3) Kim, J. T,, Baik, Y. J., Chang, K. C., Park, S. R., Ra,
H. S, Lee, J. H., 2007., “An Experimental Study on
the Performance of a Sea Water Heat Source Cascade
Heat Pump,” Proceedings of the KSME 2007 Spring

SINE

Annual Conference, pp. 1081~1085.

(4) Park, C. S., Jeong, T. H., Park, H. H. and Kim, Y. C.,
2009, “Performance Characteristics and Economic
Assessment of a River Water: Source Heat Pump
System,” Korea Journal of Air-Conditioning and
Refrigeration, Vol. 21, No. 11, pp. 621~628.

(5) Oh, S. H., Yun, R., Cho, Y., 2012, “Modeling and
Verification of the Storage Tank Equipped Water
Source Heat Pump in Water Treatment Facility,”
Proceedings of the KSME 2012 Spring Annual
Conference, pp. 61~62.

(6) Choi, B, S., and Hong, H. K., Lee, J. S., 2006,
“Verification in RTS method by Applying TRNSYS,”
Proceedings of the SAREK 2006 Summer Annual
Conference, pp. 531~535.

(7) Oh, S. H., Yun, R., Cho, Y., 2011., “Analysis of the
Cooling and Heating Operation Characteristics for the
Raw-Water Source Heat Pump and the Air Source
Heat Pump in Water Treatment Facility,” Proceedings
of the SAREK 2011 Autumn Annual Conference, pp.
1575~1579.



