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Abstract - The present study has been carried out to reduce the heat loss from a refrigerator by numerical heat
transfer analysis and temperature measurement experiment for the verification of heat transfer analysis result.
To perform this purpose, two dimensional heat transfer analysis and measurement of temperature on the surface
of freezer for the horizontal cross sectional plane of a refrigerator has been accomplished. From the present
study, it could be seen that the steel support in the mullion near gasket region has a heat transfer characteristics
which transfer outside heat well from the high temperature hotline and outside air to the inner refrigerator. The
effect of removing steel support on the reducing heat loss of a refrigerator was 24.8% and removing steel support
might introduce significant improvement of refrigerator heat loss.
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Fig. 1. Photograph of (a) test refrigerator in a constant temperature and constant humidity chamber and (b)
thermocouple installation at the mullion side wall and freezer side wall.

w2 7)ol glek Wae] A
o 9Ee Fale] Wk 9, 3
Ad, ol Aol

o

il i‘j flo

o oL MLy
2 9 N2 N
O % 12 ;‘0 %9 oL
o B v i o

(A
o
i
o
o
s
it
2
By
=
[e]
i)
o
re g il

Warel] de] ARgehs wax
PU Foam(Z2]-F-#let #)S AREsh=t] WdaLe] iz
wet FA et GH%ES°] PU Foam®] 1/1078%
2 e ¥ A (Vacuum Insulation Panel, VIP)
& AR E gt
WAE 7Fsshd WA Uiye] v e T
H|tol WAL o5 BHe] v} volaA] Wil
o] o]&o] A7) ARd o] AT 4= 9tk
olefgt & WAal] 98l Wgar 7k =909 ¢t
711 U 222 JulE wll¥(hotline)S 53
527 sto] ol&o] A7IA| FEF shar ik WA
3 7R oA de 2 oolfe FAVE SR
7h270] WAL UlF-ef 9ol Al oAl ds
Aol th2 3t Hrt A4 He= ol E lom mEst o]
Htol] a2o] Wuf wijgte] 27| ufitoel o] up
dEHo] H7] wiTolrt.
I AFellMe Wae] dEAS Fol7] sl
9] hotline -] WL A 725 HA g}
]_

]_

o] WL 2ndYE skt st o
I

1=}

n

==

o

ofs H

it

918 WAaLe] Wk WEA Aol

of 7k F9le] AN AN Fapstel of ¥

e

OlX|SSr HM233 M2z 2014

=2 T o [e]

Aol A ARRS AY A= JaadA
FHER] WAL AlmREA 9ol W Y
o] 9t} WA geke 708 litero|th WAL A8
5 25 MdAste] WHa oFRLEE
32°CE dlal Ysa it 25+ 20°C, WA Uit
2= 3°CE AAste] AEeIYE W E e
HFHAHE 7Fssle] Hshd Yot AL ER &
o] QFHSIE77HA] E AlZte] Q%) o] o] fof =
AE57I7F TR ThsEo] Wdae] AnjE,
WA UF 2% 5ol Algt) npeba Fr)Hos M

A

Aol Ao = o)) ¢Hdst |
d2jo] F7)4 0= Wah= AIZE 7t
85719 AZF FRIA 2ES Al HHLeEs
Atk 25 AAE T-type QS o]-&31%

ol
ol
X
i
&
(L

B ATl AR Pga YEael He ex
2 24sle] AN S B L% B a4 Avls)
uastol s Azkel NS PRk ol 813
o Fig 19 ¥ 970 Wa RS FLGAml
AR A s G SxE S4e] S8



Freezer | Refrigerator

@

TERE g oI A 37

Gasket

Rubber magnet

Steel Supporter

Al wall pfate

)

Fig. 2. Computational domain of (a) the horizontal cross sectional plane of a refrigerator and (b) the detail
configuration of door and mullion near gasket region.
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Table 1. Thermal conductivities for the present used

materials
. Thermal conductivity
Material
(W/mK)
PU foam 0.026
VIP 0.0032
Al 202
Gasket 5
Steel 14.9
ABS 0.19
Rubber magnet 10
Air 0.024
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Computational domain of (a) the horizontal

cross sectional plane of a refrigerator and (b)
the detail configuration of door and mullion
near gasket region.

Fig. 5. Heat flux vectors of (a) the mullion gasket

region with the steel support and (b) the
mullion gasket region without the steel
support.
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Fig. 6. Comparison of temperature distribution
between experimental and calculated results
at the surface of freezer mullion wall and
freezer side wall.
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Comparison of temperature and heat flux distributions between the case with the steel

support and the case without the steel support. (a) temperature distribution with the steel
support, (b) temperature distribution without the steel support (c) heat flux distribution
with the steel support and (d) heat flux distribution without the steel support.

Table 2. Comparison of heat transfer rate between the case with steel support and the case without steel support

Freezer Refrigerator Total
q' ey with steel support (w/m) 48.30 23.48 71.78
¢ without steel support (w/m) 37.19 16.79 53.98
Aq  (w/m) 11.11 6.69 17.80
NG/ er (%) 23.00 28.49 24.80
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