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Study on the Operational Cost and Characteristics of a Hybrid Cooling
Plant with a Ground Source Heat Pump

Jongug Jeon*, Hae-Won Jung* , Tae-Won Lee**, Yong-Ki Kim**, Daehie Hong, Yongchan Kim'

*Graduate School of Mechanical Engineering, Korea University, Seoul 136-701, Korea
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ABSTRACT: This paper reports the system performance of a hybrid plant, which combines
a renewable energy plant of GSHP(Ground Source Heat Pump) with a conventional plant
(screw water chiller). To find out operational cost and operating characteristics, the
performance of the hybrid system was measured in a building located in Jeju island. Based
on the measured data, the operating characteristics were analyzed and the operational cost
was estimated by using payment table, which was provided by the Korea Electric Power

Cooperation. Operating methods to save energy were recommended.

Key words: GSHP(R|¥ &) Conventional plant(7]& ‘¥Y4H]), Renewable energy plant
(R1A A | =] Aa])

7l &M g cosp . A
COP A AT
Gy Anlgd [W/kgK] St& Xt
I A [A]
m A& [ke/s] ahu B
Q WRE (kW] ch AT T
T ex [C] chilled e
U At V] gshp Ad d9=
W 2028 [KW] in 9
out r&
* Corresponding author SYS Al 2~
Tel : +82-2-3290-3366; fax: +82-2-921-5439 wa =

E-mail address ' yongckim@korea.ac.kr

_42_



fo "

o, >,
o

lrﬁmZJ%Nm{nﬂOLmoi;op U oM e
5
At o

Y fu

lo 52

AAA el A el T g

Fit DAL ol &F 7

A F7retar 3l
H

obE DER ofle AY

o ZIlaE FAol

o b

N2t o ¥o

= odZE varstel guste] ¥Ed Asge
gt AAede] FEEE U8 =Y 5 9
o et Addgze] AAeHAT B
doto] B AT AYATR Ad ARz} ~
AF 4HA WEIF Bgddon edd A
HAA o o B ABHlAATAHY HH 44
2o @ Al B ool A v Ak
BoATe AgdTe o AFAEAdA
B A7a 5o oFd Fafol] npe Aue
olHE nFsi, ouAe AAYE e she]
AAAA LA FHe AokEim, o]F Hg
AS EANE A FAL dEAT
2, 2y Mo Y M5EH

SEEEEXREIE-E ES O

2
AA ke A2 AT 9%

e Adviet Fa4 derivh B - A
Z AFAHARE W oA vEel wE FAd o, A5 150 m 2ol FA Y AFAdugr]
AAgae] B A7/ AAFARY WEGA b AR Hojolh AWA 484 m’e] ATS W
2HE 2tE Wl 27N Bl @ o a7 sl 23 =4 Wer] (G0 RT)eH A
TAME HEFAANLHEES AREE] AdnES dEH=Z (10 RT) Abolell W4 ®AE Fu
oF 14%747) AE & Aok AFARF wE AL e AARe U, Wis 9
A WG Az Aoy s el Me By 29s g2 S ¢ U H
Al WHRstE cdSshs Aol B3 Aol A ot ALLHZE o & e Ay =

Surging tank
TR | S
2 |
c @ £ - _
i LN e
: o
o mmw;::::u:ump GSHP GEHP Ch::rn:mm ’“GH'E Circ Pumgp = .-__.;;E_- —
" 340 PR, 18M, 2.2 KW ¥ 10 RY, R-22 g2 W 00 LPAL a2 bW 00 LPAL 412 kW Ppa Typs 1.75 in - HOPE

Ceout Tharmal conducthity 1.73 (Wimn'C)

AHU
Fan & Motor 9500 MM, 55 kW
Cong Coil 73,000 KealHR 244 LPA
Heasing Cosl 33,000 Keoalbet, 55 L

Data Logger
Computer

Hot wates ganarstor

Fig. 1 Schematic diagram

of the hybrid plant®.
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Fig. 3 COP of the chiller at various chilled water
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Table 1 Operational cost of the hybrid plant
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Energy
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