DOIL: 10.5293/KFMA.2011.14.4.045

o
— = ISSN (Print): 1226-9883
IX| L s 2 E: =
x| 4 8 U HE AAHM d5 M
UEE" - 2GM™. 2FE™ - BRI EMSTT

Performance Improvement of Fan and Duct System for Kimchi Refrigerator

Joon-Hyung Kim’, Young-Seok Choi™, Joon-Yong Yoon™, Sung-Kwan Park™, Seok-Ho Hyun™
Key Words : Kimchi Refrigerator(# A 4312), fan(#), duct system(F]E ¥7FE), DOE( A3 H)

ABSTRACT

The kimchi refrigerator is the electronic home appliance which is used for the maturing and a custody of the kimchi. In
this paper, performance improvement of fan and duct system for kimchi refrigerator has been studied by using a commercial
CFD code. In order to achieve a improved fan performance, three-dimensional computational fluid dynamics and the Design
of Experiments method have been applied. Additionally, to know the optimized duct inlet shape with the optimized fan, the
overall performances were calculated with various duct inlet shapes. The final fan and duct system for kimchi refrigerator

showed improved performance in efficiency and total head compared with the existing model.
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Fig. 1 Boundary condition of numerical analysis for fan
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Fig. 3 Design variable of impeller (front view)

Table 1 2K factorial set (impeller)

Bintet (*) R(mm)
set 1 20 62
set 2 35 62
set 3 20 76
set 4 35 76
center 275 69

SHIAME M4, M4z, 2011



dP;_ : :

dpP, 0.6 || ~®—base model
(base model) —l—center
——set1
—A—set2
—¥—set3
——set4

0.4

0.2 i i i i i i
06 07 08 09 1 1.1 12 13 14

Q

(base model)

0.95

Eta; —e— base model
(base model) 0.85 || —m— center
—&—set 1
—&—set2
0.8 1| ¥ set3
——set4

0.75 i i i i
06 07 08 09 1 11

(base model)

Fig. 4 Numerical analysis result of 2K factorial set
(impeller)

A= AE setS centerdle E§ste] & 5714 seto]
o} W H3l HOl= 9 tzko] AL centerdt 27,55 7|&
o °

2 175, gy Y35 €L center {4 69mmE 7|ES
+

7}7k9) 2 4 o 71&
A 4% BT SUT PR AN Ssiglon]
TS A Aat gh2 Fig, 49 At} oA E ¢ Q%

o] AE 2 29) AH setol thatol ol W reizie}
3

MiniTab2 ©]
Z
2]

o Fig. FlS s}
e}, 199] F Q= H(Main effect plot) S EalA] & 4=
A=ol Rt A dtztat oldE] T ¥R mE
HS2h 2] JgE v|AE S AT 5 gloy 4zt

55 B3 Ee 95 R0l AR YA A

BAE A9E vlgto 7 Fig, 63} 0] Overlaid Contour
Y

Hafol B3 AFS WETH: ASUAE IS0

SHIAME: M4, M4z, 2011

E AAH ME JiA

s

(i

Main Effect Plot (data means) for dPt-s
beta_inlet R Point Type

—e— Corner
—=— Cent

® [ [

a

el

s

15}

=

©

o

£

Main Effect Plot (data means) for Eta t-s
beta_inlet R Point Type
—e— Corner
- - —m— Cent

e

3 s

i}

e

<]

c

o

o

=
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Table 2 Optimized set (impeller)

Bintet (*) R(mm)
optimized set 1 25 69
optimized set 2 25 76
optimized set 3 25 83
optimized set 4 25 90
optimized set 5 25 97
optimized set 6 30 &5
optimized set 7 30 5)
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Fig. 11 velocity vector of duct set!~3
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Optimized fan + duct set8 Optimized fan + duct set9

Fig. 14 velocity vector of duct set4~9
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