Journal of the Korean Society of Marine Engineering, Vol. 41, No. 1 pp. 99~104, 2017 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
https://doi.org/10.5916/jkosme.2017.41.1.99 Original Paper

(Received July 27, 2016 ; Revised October 13, 2016 ; Accepted January 19, 2017)

Empirical evaluation of the heating performance by a heat pump system

with surplus heat from a greenhouse
Byung-Yong Jeon' - Youn-Cheol Park " - Gwang-Soo Ko?
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o 248 SEgEe] 4F glol ek teel $aYAel ABHoR SHNES Stk LE 94 =g
o @gE} ASARS Peled ATFA 2ol A 100 m A719) Lol AAGT 1095H 297K LA,
AFAT RS FAD A2 97194 olgstel WY & FS AL 100 kwel §FL 9 5 Agon,
2agTe] Joidel] SJate] FAre 4w FEHTLA glol AH WY ¥ Aol PPAFL 214 kW 9174
35T SRS vehlls e ¢ 5 Asld
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Abstract: This study evaluated the heating performance of a hybrid heat pump system. The system was installed in a 100-m2
greenhouse to utilize surplus solar energy. A hybrid heat pump system was installed at Jocheon-ri, Jeju Island, for an empirical
evaluation of the performance. The system consists of a heat storage tank and plate heat exchangers for several heat exchanges
between the greenhouse and heat pump or storage tank. The system uses R410a as the working fluid and is controlled auto-
matically by a defined set temperature of the greenhouse. This system incorporates two kinds of heat sources: outdoor air and
a storage tank that collects heat from the topside of the greenhouse. The results showed that the heating capacity was 19.9 kW
in the outdoor air source mode and 21.4 kW with direct heating from hot water in the thermal storage tank. These results are
very similar to those of a previous study.

Keywords: Empirical study, Heat pump, Surplus solar energy, Heat storage tank, Hybrid heat source

1. A & 2AFHE 201095 AL EALE sojE WYhy] B
Satele] A d el @ale] Adu] FojA] whiul s} FUA7IE 2Fst] A A LAIES FFI8ka T2
A F = H] 2L 30-40%5 AR 10-20%0] H]F e v A DB ERE A 2~HL 2| A H][Go] Erh= ©Fo] 9l
o o zzolgh whelnl 7 HZo] gadta goyy  h ARGIVPE Sl wste] w2 W& ARESH, o
oA OF 907} A6 B2 A3l o] WAl =) YA @a&o] 7] witol] &7ke] Ay &S dFs 4
okt 22 JH 3 9low, AR o] Al FolA] = AR A A 9] o] 8olehs $HA AL o o]
wWule] WFo] ol AMETLe] A aglow ggs AP
T QU] £a9) WiE] A7he 913k ddstow Al A B HAUAE &M FupnAl &

T Corresponding Author (ORCID: http://orcid.org/0000-0001-8055-182X): Department of Mechanical Engineering, Jeju National University,
Arail-dong, Jeju-si, Jeju-do, 690756, Korea, E-mail: Ycpark@jejunu.ac.kr, Tel: 064-754-3626

1 Faculty of Applied Energy System, Jeju National University, E-mail: jby9703@naver.com, Tel: 064-754-3606

2 Faculty of Applied Energy System, Jeju National University, E-mail: gongvil@msn.com, Tel: 064-754-3606

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



B2

B
4
o

g

[

koW

Ju Hi
XU
ro rlr
oL rlo

cl

% o o &
Lo
o,
o
oE

0 g
o

fm o |z
e
rio,

o
fru

o
o
=

=
32

fo
12
=
o
tlo

B
ol
E

i
ekt

=
[d
2

o2
o4

=
B

ofr 12
¢ o

2

i\
o

3
& T

=
>
J
Y
o X

jul
[
i)
Lo
ox o

I

1E o
>

b o

.-
o
ol
o
32
o _ﬂ,

o
2

N
==

> o
0T @
L mE o

2

o
M
o

2
A
2,

>

ol
-

N
N
olr
op b x2 o
il

2 o
r.(

2 Mo oo W ot n |
ob
o

>

—_
W

=4 Kwon et al. [9]S F5-A
220l B 9 A RALS
W)= ARE ol &8 2F7ho] Aol o

=2 B3k} Song et al. [10]2
FHX} S EFIZA2E

o g
1 -

4
Y
=
ofo
o

o
101
=
-z
Lo
ot
4
=
o
+
i
@}
o

v
-
g
oo
0
[¢]
-+
&
Z

S

Table 13} 2t}

st Yol g A AxA Alx3(2016.1)

%%
:- ‘: :- 9 1% Storage tank 2" Storage tan::
| Solar collector / L I |

= mw % Valve
| /\ [ Tal purp |
I Duct I | |
| t= |
' | |
[| Greenhouse || |
| - |
I Cooling/ | |

Heatin

I ating | |
| T
| Cooling ) [
l_ —————————

Heat source Heatpump system

Figure 1: Schematic diagram of the hybrid heat pump system

Table 1: System Specifications
Components Capacity
Compressor 2.2 kW
Plate heat exchanger 4.5 kW
Turbo Fan 2.5 kW
Heat storage Tank 1,200 Liter
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Figure 3: Cycle diagram of the heat pump operation
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Figure 4: Variation of solar radiation and indoor temper-
ature during a day
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