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Performance Variation of the Refrigerated Display Case with Air Curtain in
Accordance with Back Pressure Condition
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Abstract Vertical open display cases are widely used in shopping malls, supermarkets, or retail stores to sell frozen and
refrigerated products. Open display cases use air curtains to maintain a reasonable temperature within the storage space,
prevent insects from breaking in, and reduce energy usage. In this research, computational fluid dynamics was used to find
the optimal condition for reducing energy by considering various conditions such as discharge speed or temperature of air
curtains. Results of the study showed that the amount of energy consumed in the display cabinet is influenced by the discharge
speed and temperature of the slots installed on the upper area and the amount of air supplied to the storage area inside
the shelf. This shows that the amount of discharged air supplied from the storage area influences the formation of air curtain
and also the amount of energy consumption. As a result of this study, we learned that the amount of energy used can
be reduced by increasing the amount of discharged air within the storage area and enhancing back pressure.

Key words Open display case(7|'&3 ZA|A 0] %), Air curtain(ell o #HE), Slot(E%)

¥ Corresponding author, E-mail: sksung@gachon.ac.kr

JlsMdy o AERZS] 7

b, colAE AEEES] F [m]

¢ Aok [Jkg - K] 1. M E

g D FENEE (s

o . TR o] [m] ezl Pt anPee] Wste Agdo] v

» . o} [Pa] Fatear o Ao SR gFaAEA el

0 D Ze [m] 2135e] An7E S7bskaL A= FAlolth ool thEw

T . e% K] Wootlel $4F vl o]27174A] W A3 vl

z £ 20| A 2E A [m] A B A BvlE =87 Slske] dA] welg
W5 aeAlo] 2] A7t 7)o w Ha gt o] A

aa[A 22X} A A 20l = oFAl T Sk 22 A A F ol A HH

o L 39wy BYu|EAS 7he AR e AlE S e T vhd e Aol AR

P : B% [ke/m’] R Bk A Aol DA o] 9l f

7 g A [keg/m - s)] o wret I A @] i, o AEe] B
Lo we YE8at Wa-gol ejar v Hle ¢

&8 At Ao wheh =PI} Aol k. EF Pz A

a R upe} AA o)A} A7 5 o] 7 FE7E 3l

¢ c AN Al Y A drgol M= 2HR AAE HJA Fa e

n CE4 e Al A e AAA 0l ~E o gk A7t

r . 3] ol gt

s = NEE AAA )2 A5s Adets 333 FH

578 (© SAREK



Sal7] wzo] A0l o] Wzte
7} A%e sl Egtow Qg oy
AA Ao~ ek W4 Ak o] =
3 B R B9 &
sho] HAIA O~ Ak & %OH
mow g% Fez §

1k 0 % o] o] g8}
4 2o oA 2HE
& a1z Aee WA

= Lg;é} /\14_/] = PR

N

o B i)

2L off of
NN

o
4o & ol mt

by
N 2
W T N g O o Oy Dt
N
=

=

g
=

O,

o 10 BN 4o O W O rlr e oot ¢

o Mo o 9
"y
"g_&
o &
gé‘é
z
=
>’—’_4_4

IF o —H oot
= il

fr 2

OH rlm
~N

o

it
m17>
rU{N

o

o
O
S
mi \d
fo
>~I
i

I 4o

=R Pﬂ N ok

Er
oL
offt
N N
;L

ol

z o ror
Mo & °

Mo
N om R

o
>

9 ro
2 o 1o
r
I

B

SR

!
98

o
!

HAAA

= dAES EETe A
5 F7)e] £90] th2 A do
o 3E
Uz AlgEs 27 "o dA)
g e] oy A Al 9 3
B = 9lor} gy} ﬁalz 1
Jge] EishAl deojdtt 7]
AA]Alo] 2= 0] Hol =] F-}= Fig.
dojAEC R A3k FHE7]e]

g
I
=2
>
ofo
"

o
N

=
9

L

X

-

N
02i o of
tlo ol
fo
o o 8
2 o ¥

HT

HE

>, by

bt

o

[

X

i9

o

T

=2

I
rr
lo, oE

A o] 2~ A
719 %%‘011
uhjr;ﬂ [e]
Al w}
1J+ 2ol 72% %E
ol ok o= e}

it
P A5 g 2
L]
KX
=

i
o
ol

}

J‘E

E—rlm
rN —E‘
©

e
o
o>

el

i

R

JA 0] 2 ALE o1 A 9]
L ek o]l ARg:
AN A o) 20 A o]
A B 9537 e) 29 shetol o114 S Ao}
5 leAe] e BAA9 a7t 2asi.
‘l_

947t F7ksha 9 )

BTSN 1&01 g T AT TEE
A Rw Afa 9 42 A7 d Al 4
dolE 4 R A" 5 WEALH o] gt
ATt FHE ol Fm glom, A oﬂ%‘s’o “F71A

E o wE e Aol 2o AsrolA 571

S
AE &7 & 2103 & & AES 7 = AE w

)
>~

Infiltration 67-77%
m Transmissiong 2-4%
Radiation 6-12%
M Lighting 7-10%
B Fan motor 6-9%

Fig. 1 Contribution range of each individual thermal load
to the refrigeration load of the display case.
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Fig. 2 Vertical section of display case.
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Fig. 3 Hexa meshing for the display case.
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