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ABSTRACT

This study was conducted to develop proper model for cold storage facility that could offer uniform heat
movement and air movement for green grocery and improve improper design of the existing container-type
cold storage facility. For that reason, new model(dome-type) cold storage facility was developed using 3-D
CFD(computational fluid dynamics) simulation.

The size was 6mX6mX5m. Its size and configuration were same to simulation model. Unit cooler was
designed to send cold air in 4 side ways. A dome-type cold storage facility showed uniform distributions of
air temperature and velocity because cold air was forced to move down along the ceiling and the wall and
then circulated to the unit cooler from the central part of the floor. Dome-type cold storage facility aiso
showed by low wind velocity, below 1 m/s that could minimized cold damage and quality deterioration.

Keywords : Cold storage facility, Cold storage, CFD. Refrigeration, Air conditioner.
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Fig. 1 3-D internal air movement in the

cold storage facility.
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Table 1 Boundary conditions

X 4.71
_ . x| 476
et Wind velocity (m/s) Al a7
-z -4.69
Temperature (C) -1 (272.15 K)
Outlet Wind velocity (m/s) 2.82
Temperature (C) 1 274.15 K)
Density ( kg/m°) 7,830
Specific heat 452 Jlkg - K
Properties | Degree of heat flux | 73 W/m - K
of fan RPM 3,487
Blade angle 25°
Heat 144 kcal [k
Breath heat 6.22 VWm2
]:;’P(’)‘;?:;S Density 534.19 kgl m’®
Specific heat 3,770 Jlkg - K
+x 1.00
Heat flux from wall -X 2.20
(Wmd 47 1.77
-z 0.40
Heat flux from ceiling
and floor ( Wm?) 23
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Prescribe Initial Flow
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]
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« NITER = the number of iterations
« NSTEP = the number of steps
» C_ITER = the number of continuity iterations

Fig. 4 SIMPLEC algorithm.
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Fig. 6 Bottom view of unit cooler.
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Fig. 8 Front appearance of the cold stor-
age facility.
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Fig. 11 Comparison of the measured and
predicted temperatures for empty
storage facility.
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storage facility (front view).

a9 168 349 A A F5E BAG Ao
o Wole gL vlad @ g ARYe 17
BALLE 9 dde) e A% Ut §

-

E 24 A&Ho EEE] @olel 23 o
B2 AdHA] Z3ke AL & 4 Aok

HlolA A Fle] A & °]'rr*‘ FUE &
HolA EEEE W77t 4 Helo] AHAes A

Eso] z27] sl #¥olA °°'54% gl
718 580 F4el FadE Aoz 4w

Ct. 3x+3 CFD AlSdojMof 9st 37|
75 =4

2 AYE A YR 3] FE5E ASHY

FrelAde] AFEH 3349 CFD AlE# o) d& o83}

A28A A1E 20033 29

oH

719 BA7Z A% 371459 HFH ¥
BA0kn oI% Eok §9 ALALRS 3
e 43 skl AAstgek

27115

Fig. 16 3-D temperature distribution in the
cold storage facility (3-D view).
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Fig. 20 Heat flow for the container-type
cold storage facility.
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