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Experimental Study of Showcase Using Cold Storage System

Eun-Ji Lee , Dong—Won Lee*, Yong-Chan Kim~
Division of Renewable Energy Research, Korea Institute of Energy Research, Daejon 305-343, Korea
*Department of Mechanical Engineering, Korea University, Seoul 136-701, Korea

ABSTRACT: The purpose of this study is to maintain high efficiency and reasonable use
of cold-heat storage systems operated the showcase. An experimental study is carried out to
manufacture the showcase system in a laboratory. Comparing the result at general operation
condition with that at the new condition using ice storage system, this study showed the
effects of the refrigerant sub—cooling, and with using inverter. At the condition using ice
storage system, the ice making process was operated during midnight being not needed the
cooling of the showcase through the continuous running of the condenser unit. And then, the
refrigerant was sub-cooled using stored cold-heat after being discharged from the air
cooling condenser during the day time. The cooling performance was increased owing to the
sub—cooling of refrigerant during day time, hence the running time of the compressor was
effectively decreased. In other words, this study showed that power consumption during
daytime can be transferred to the midnight for making use of the refrigerant sub-cooling.

Key words: Cold-heat storage system(ZW A~ €) Showcase(s: 7] 2), Sub-cooling(#4¥2}),
Inverter(Q1 ¥ )
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Fig. 1 showcase & Cooling—heat storage tank

Fig. 2 The inner of cold-thermal

storage tank
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Fig. 3 Schematic diagram of the apparatus
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Fig. 4 Comparisons of E by the inverter

- 1113 -



18:00
18:00

14:00
14:00

10:00

Time [hour]
10:00

Time [hour]

6:00
6:00

Sub-cooling working system

2:00

(a) General working system

2:00

(b)

22:00

inverter

the

.

Kk

22:00

5702
(690)
31.9

(65.6)

3.6
(6.0)
525
(657)
3.4
(5.7)
20.5

(20.4)
19.6

(18.7)

270
(1508)
(11.0)
4.0
(5.7)
138
(117)
2.0
(4.4)
20.2
(20.5)
17.9
(17.4)

9.1

of

of
46.9
(63.3)
4.7
600
(600)
4.7
19.7
(20.5)
13.4
(16.5

A
=

Comparisons
operation

87.9
(140.0)
4.2
1263
(1374)
3.7

total
sub—cooling running time (min)

1

Table

I EIALS
(2l E
ojALS)

ONA[ZHE)

Table 2

o T A0
T oF
oh T oo
— —
= SR N
° Ty
5 N % R
Lm MOIO—H
%) o om
¢ Fo
-0 T KT o
m m‘.uwoio
m ﬂlﬂ_.mm
© <] =
o o Al
SN ES o
i HE R
%moﬁ
rOd_ﬂJIy
.UUW)A
Mo )
B
oo
_
A
T ool w
— ]| D| =
D~ = —
Gy
o
olo
_
“Nlololo
DIRIS S
Gy
o
CHCHIGS
oM | oV | o
— | | "N

4

Le7 Agidor =

1]

g

ok

=

ekl Zlojt gl A

SEHEE
Aoz Yuje

s

]

A

H
H of

Aol

}

9]
pad

A8

=

= on/off A<

AHH
Hla] anjdEe] Aol oy

oj¢} e A=

Aol 47

o
R

2 9] 7]

& Ade 9

b

pE
o

7

FF M

Aot

S

EASRRES

HF7F =A

=

bR QLo ALg-9] )

9

o

L

el

(]

o7l &

Al
=

of FXFAIZkeol B el

=1
-

27 )
A7t

A
ZS|

A A5, 29719 T2t

o

N

WU_'O
=

WU_-O

3.2 FYA 2" A¥A3

s

oFA|

Al
h i

o] e

B} A7 wEEw

- 1114 -

321 27 4=



2]

%
<L

= 24A17F ot

pu

Fig. 60 YEhd 1=

7] 4 Wl =57k Alokel W

%o_mmowoenﬁwﬂﬁﬁ W%ﬂ%i%ﬁ@%%%%ﬂ&auﬂ
B o % T = 7 0 o T B
FRzedTiY% TeriwllazleleieN o sl x|zl s] 8 |z
Tl wx T My By df N S| F i
T T wirT s W Elm&oﬁw&%ﬂ@ e S
mo Gl . odo A gk N o Mg S o Ry ﬂﬂwﬂuiﬂﬂiﬁi 3 | %] o = - 9 <
FOT 5 TR I e SR T o v
B \Ur AT o i bf ,Ul X KX OE N o) o
= s e S _ S dESN @ =0 o | o o ~
U‘Ul;oe#an_iL. mmE]../;A OEO‘W_«IOUWWIL ~|E 0/ _L 2 H_ > — . — :
=0 § T o m T & . T T N aL g PZT T s =] 2 p o o
~ ol ~ < — R I Q o
M mE TXXD R R =B prdx ¥ S || o | 2] @ S 8.
DA Yoo 8 TR - < STy oty o ® - S = <
o of) 2o WO = B o)) oo o = Xy = Ao N I o
o R o gp T T N ol %M.M ool 20 @ © | o o
)}ﬂLoL%ﬂix & _%mzﬂoﬂ%}@ Jjuomr = > ® o Q
< N N _ 17r,._ ‘U| ;Iryl uy :.L _ T »An_ N N OE i »An_ Eo 0 m = ~ A
DT T g ard T T E gy _ PN o R @ | o | B
g @R s o lgmgeiIXor® U722 =t ° |l 5|~ z
= VS o de N T D e e AT s T TE W £ ® -
< SHETHF o 2 MWT =9 g Mo R e 8N T o & o
DT < = < = PR o KN LA O NN T O I+ o
21_]]1&! ﬂﬂ‘lrLJ-\:ro\LlS\OI X.A,.J \Ur — — ,A..* . " n ~ o
i~ w2 o RKTOE m | g o = — <o T o S| —do|m g M>IH
Ar T2 Wod o g T _wndElayr e - Qo |F (BT | S
O _ - wmh s W e® g T m o Ly T m M a =% 0 g Sx|dmlT 4l B
N B N A S °w T 9 oo 8
$ERXREFEIRPFT T TV RPEDRETT AT T T
I LA B s oo S o ST N Mg oo RN
PERRT WD WD b oF w,_E® .
Tl - T O g No %o S L =
CHE S o v =) oR T 5
o RS ol ooy TN PR YT TE E 5 a
w_.oﬂnmmmmMgo_io#a Moﬂi%wﬂr. . 5059%;1% - m
N — — 1 on sl 0 oD ) N -
AR g e " 9E 2EIVT g
X % or PO CIE I * T oo .o LR ®, s <
o o Ho np e - : - B
T rrn T Ead T TR TR &% £
Y EQWE@ AT S R d o < - —
Ho G * oy W T+ o P = 3
BT T ol Mg & 23T gpewd
o o W w2 Y T ) 2
b Woom o o ¥ o N WO dom sy Mt D S
ToET e mBPhg ®OF e i : g
oy T o | 0 By N of = 7 o o o 2 <
1_11_ — i [aN] ;I/,VI O#U O_E ! OL i) o)
NS R ) T 3K =g o 2 o T R g
K N =~ B = Fd wmr 2 N 3
BT R Ehepye N 44T Ter Y b
0 2
PrysTwry Tz_u_ % < Blpox P e
Rk L kTP L. pREE w WA ppm? N o
o N mw N % ~ T X < N Xl E = oo MX _ i
= 1 o X¥wre I okw_Ta WL :
WA MO T RN TR o o S WA o ok

- 1115 -



EIRE I

=
=

AA7ko

[e)

Rl

AW Aok W £AA 9719 A

[

o uet

kel
pal

F7ha,

[e)

o

3

°©

7}

=

[e)

T

[e]

}o]

°©

of 1]

Al
&

%
R

+
o
o

i

=
;QL

E

1)
=i

AR 5y A

o

Alzbol gkt

A oFR o] WA A

=

=

3

9

=]
T

th ]

}

A3

4
]_

WA

.3

= Hop
oV oS
T |
K Jo W

R

)
o o AR
ol o
G
B oo
N =n
.

w
= 4w
[ e
5w T
%o
oo B
o R
o ~
0 N
N od
3 o
s ™
3 <]
— <
N
% =0
="

Gh
ol —
O L

o
i .
=z
o R
ﬁ ors
iy
W A
LA
o el
- ofp

T o W
= o W_.ﬂ
B m°
o
W o °
= W
o [l iy
o
2ED
) .
o
N Mmr ™
o
Y
= = ol
= o#a ~
)1 v
i)
" o HL
o b w
TR o
ol B %O
W e
T W RN
T W oo =
o B R
N
~
= g X
o -
\w OL Ot
o
~ N
— —_——
o =— o
B0
® 2n o
N
B =™
o) —_~
o o 76!
AR 2
X & AR
Ry
w4 P
B
N o =W
Wy W T

=

)

s

)

of A=Y

e
R

Al

)

3 E AU

)
oM
M
il

Ry

2001,
system,

Y-R.,

and Kim,
storage

S-S,
Technology of the

1. Park,

= dredMs 9

sttt

ice

magazine of the SAREK, Vol

pp.6-15.

ol
it

30, No. 6,

M

o

olo

Sub-cooling effect using cold

2007,
storage system, Proceedings of the SAREK

2007  Summer

1067-1071.

Ww.,

2. Lee, D-W., Joo, M-C., Choi, B-]. and Kim,

bl ek,

o

2 1 AE vlal

°

7l A

i

Conference, pp.

Annual

dx A

¥

=
=

A

7HE A
Zreel

A

olo
ﬂo
Ho
—~
o
oo
el
=0

XO

L
.

3. Shin, Y-H., Oh, Y-G. and Park, K-H., 2005,

A7 == 59

by

3]
pad

7}

o

Field data, Proceedings of the SAREK 2005,

Measurement and Analysis of Showcase
Vol. 17, No .5, pp. 436-443.

o]

- 1116 -



