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Design of a flow-duct for uniform flow of chilly air in a refrigerator
FAE, ZEE et e w2 F el
*J. H. Yu', *S. H. Park(sanhu@pusan.ac.kr)* , P.G.Kim? , W.B.Bae® , J.W.Kim
B e 7] A5 g Eke, 2RAgSka 7] A ek A A & m —16:]7}—'—021?/‘\ 2 B et
AAZ LR, LeHA A BT GG AT 2

Key words : Flow Duct, Refrigerator, Uniform Flow

1.ME2 gkl Aatst vk A A2 A58 A 2

A A Feds o 7|5H oz A, Navier-Stokes #7824 & AH&-3FATE G7-f-53l 4
TES AT Y3 AARA Ao 2713t = 871 e B dREDS A8k
e} WATES 233 Y A 2~H /\L]-?;oﬂ/ﬂ;:_ AR = et & dTellME A SRE s

A Fgo] FLF ol AFHL Ak WE ke IR 2L AEIAT’

AzElol A oA Eeg gElE Y Fol sh

B AzaE 972 WHES ol W Y] 37| ERE e HYUEA

o 2R ELE fFEst] B WA =5 JNERde 7t EET AMe 4% 2 f5d
) 2EAPIE 294 WE F71E 5994 oAl BAS 98 WA Figla go] 7+ EET 7L
E Zolx PW So] YTk B AFME 08T garag

WA W RES FU5 57 A% 4% HE

(flow duct) T2 #E Ao E {5 YE AW — — B
of ute} FEEA ] olwd FFL FuA Loln T2 37F |tevel | @ "~
kot 5176 77 & 2level | - —

2 KA 2 B A 9 Sievel | =
o —31—

WA A f554L
Wae] AgEE WY FEEHS £4
2 =RoAMe WAy &% 2ANE 2 4%
FFE st WA FE ALHE 44
N (centrifugal fan)S AH&-3FATE! 340l AHE-E o]
2 o] AL Table 191 YENHATH

Fig.1 Each outlet in the freezer
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Table 1 Geometry of a centrifugal fan 40 e 1 level 44.62%
:g 25 ] 2level 2281%
Outer diameter, Do | 51.9mm 2 =] Sinvel 2003%
Inner diameter, Di | 35.4mm E : il
Number of blades | 10EA s 2level " 'mom
Blade width, w 2mm £ o]
Blade angle, a 31.6° = oy S o
rpm 1000 o ——————— T
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(a) Schematic shape of new grill plate
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(b) Flow-duct shape
Fig.3 (a) Schematic shape of new grill plate: (b)
flow-duct shape
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Table 2 Value of mass flow and discharge rate for im-
provement model

Level | Mass flow(kg/sec) | Discharge rate(%)
1 0.00533602 32.54
2 0.00504395 30.76
3 0.00345699 21.08

1dmm

ZOmm

970

AsA.

ZAanzs
1. Lee, K.-C., Kim, C.-J., Hur, N. and Jeon, W.-H.,
"Flow Analysis of a Low-Noise Turbo Fan for a
Vacuum Cleaner," J. of KFMS, Vol. 6, No. 4, pp.
14~20, 2003.
Oh, K. J. and Bae, C. K., "Numerical Analysis of
the Viscous Flow Around a Front End Cooling Fan
of the Car," Trans. of KOSIA Vol. 10, No. 4, pp.
221~226,2007.
Morinushi, K., "The Influence of Geometric
Parameters on F. C. Centrifugal Fan Noise," Trans.
of the ASME, Vol. 109, pp. 227~234, 1987.
Raj, D. and Swim, W. B. "Measurements of the
Mean Flow Velocity and Velocity Fluctuations at
the Exit of a FC Centrifugal Fan Rotor," Trans. of
the ASME, Vol. 103, pp. 393~399, 1981.
Griffin, L.W. and Dorney, D. J., "Simulation of the
Unsteady Flow Through the Fastrac Supersonic
Turbine," Trans. of Turbomachinery Vol. 122,
pp225~233, 2000
Petit, O., Page, M., Beaudoin, M. and Nilsson, H.,
"The ERCOFTAC Centrifugal Pump OpenFOAM
Case-study," 3rd IAHR Int. Meeting of Workgroup
on Cavitation and Dynamic Problems in Hydraulic
Machinery and Systems, Oct. 14-16, Brno, Czech
Republic, 2009.





