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3-Dimensional Calculation on Cold Air Flow Characteristics in a Refrigerator
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Abstract

A numerical study has been performed on flow characteristics in a domestic refrigerator

whose size is 540mm x 1,530mm x 680mm, considering existence of a fan and evaporator. The

flow field has been simulated with the low Reynolds number k-¢ turbulent model and SIM-
PLE algorithm based on the finite volume method. The region of fan which makes driving
force for cold air distribution was modeled as a region in which momentum sources are gen-
erated uniformly. The concept of the distributed pressure resistance was applied to describe
the momentum loss from evaporator. The result showed that the rate of cold air distribution

into freezing room and cold storage room was almost 7 : 3.

1. M =

A}a7t dheE] 1 Aol gl uat Hel
3 4% AHS R P Az 47 WA
Z7hsha glom, olo) mieh WE L Brl=shuY
A g Yode S71E L Aot o7 oA
g3t 7ERE WA (domestic refrigerator)
9 ohpe BaTle 484 2 ddxge @
oM Adesn ot g ZPgE W
AME oz "FHA ZwelM Wyl AR
ik AU £B Y e A7 Fsol
of § Aoz AlmHET}

* sefoighar o sSHI(EA oA )
** Y, ggueta FHost
R R o s

Wi 2 Bule W79 EY 94X, 27] 28
3 Yr|eeg e AnjEd Fol ol Wy
o 53 YALE HAAY o B9 HHE E2NE
913 A9 Y EAAY (duct system) AR 4
338 olgl & 7lgE ANAH L Yot T=F WA
A geEtn HAZ Wl EWe PE4 (freezing
room, F. room) % A4 (cold-storage room,
refrigerating room, R. room) %} &% HEZS 7
2AIA A EFo ANEF g9 Foe A B
o W7|e] HAg Bule ol$ Fady & &
Atk ol F YMe WFTL dEA 2 Fuly
T PSR 2 B gRe] 254 e A9
g 9 ol AxtErt g oy, AEAA
WAL QEA A dARARE FE AEH MY

2o 2RE ddolxl= AlAolok o]l&:eld] WAL



WAL U] §7] S 8% 33 A (1) 383

Yol &84 wW@r|Eul(cold air distribu-
tion)E g HEA A HAWMA i Al
3t e 7t 4883 Yok

HA7AR 7138 A B3 At RS
o &JajA FPHon, TS WHEFo] EA
dhe W 2 WA 8 2 37 f554
S ZAEE7] 93t 2zbe) ool dfs| k-evt
FEDE A& AN eyt a2y
Wy el AAGGN A Al 23 Wiy 7

l

A EEEEd g ATE Bohus] YT} wet
9 2 AT ME olzla BAlsiae) 7l xuA2A
GAYS] 460 ¢ 3% WRTE Bk slehay @y

2 washlzl WAT Rl sussd By £
AN 3PS AN ohgel BauE
of e 554 2 WrIEel Be nAg 54

ST
2. Ol =Y MF
7488 WA Rl XY Wried 2 WolEn

ol B ols) & F7] A3k Fig.lol §girel A
g o} WA iRol Mol ¥risEe mAS

Fan base
Freezing room f p /7 1 Fan &Motor
Blowing I
plate P N\g
L a7 \
Return duct —1 d
Evaporator
——— ‘ !
!
rd ™
- Condenser
N ~ | Cold-storage
§ room
Compressor

Fig.1 Overview of a domestic refrigerator and
its air flow pattern.
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Fig.3 The front view of computational model
in present investigation, unit[ mm]
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Table 1 Flow rate from each outlet in reference condition

Room Outlet Flow rate, Q Percent
No. area[ mm?] [m3¥/s]x10° flow rate[ % ]
. 1 [30x 20] 2.69 13.4
Freezing
2 [30x20] 2.66 134 69.7
room 3 |[100%20] 8.57 12.9
1 [20%35] 0.91 4.6
2 [20x35] 0.91 4.6
3 [20x15] 0.35 1.8
4 [20x15] 0.38 1.8
Refrigerating 5 [20x35] 0.80 4.0 303
room 6 [20x 35] 0.83 4.1 )
7 [20x15] 0.28 14
8 [20x15] 0.31 1.6
9 [20x35] 0.66 3.3
10 [20x35] 0.65 3.2
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Specification | Present study | Factory data
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