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Abstract - The present study has been carried out to reduce the heat loss from a refrigerator by changing thermal
conductivity and partial removal of rubber magnet near refirgerator gasket. To perform this purpose, two
dimensional heat transfer analysis for the horizontal cross sectional plane of a refrigerator has been accomplished.
From the present study, it could be seen that the heat loss could be reduced nearly 7% by changing thermal
conductivity of rubber magnet from 10W/mK to 1W/mK. The heat loss reduction, 17%, could be achieved by
removal of rubber magnet near hotline and the effect on the heat loss reduction by partial removal of rubber
magnet might be helpful for the refrigerator power consumption.
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Fig. 1. Computational domain of (a) the horizontal cross
sectional plane of a refrigerator, (b) the detail
configuration of door and mullion near gasket
region for the double magnet case and (c) the
detail configuration of door and mullion near
gasket region for the single magnet case.
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Table 1. Thermal conductivities for the present used

materials
. Thermal conductivity
Material
(W/mK)
PU foam 0.0184
VIP 0.0032
Al 218
Gasket 0.169
Steel 16.2
ABS 0.17
Rubber magnet 10
Air 0.024
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Fig. 2. Temperature contours of (a) the horizontal cross
sectional plane of a refrigerator, (b) the freezer
gasket region , (c¢) the mullion gasket region
and (d) the refrigerator gasket region.
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(b)

Fig. 3. Heat flux magnitude contours of (a) the freezer gasket region , (b) the mullion gasket region and (c) the

refrigerator gasket region.
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Fig. 4. Heat loss reduction of a refrigerator with the
thermal conductivity change of the rubber
magnet.

Hotline 1] aap o= QI%h
US Ao FtE|o] Fig. 1(c)9F &
A F9% WAE A9l B
Gtk o] wj ZEAAN Upel] Sl AR 7]
o] sl At fAfRk o] e A}
Aol A Ais 7idshd 2 Aow wdE:
Fig. 5°| Fig. 1(c)9Jr ol 7k27 9] FAE W

=
ﬂil:l”d(Flg- 5(a)) 71% 33)\0]'4 AFAY wjo] 2%
Bzl HAH(Fig. 2(b)) Hotline o] F-=}4]
Hitoll 3129 Hotline®] do] HgEo] 27t &7
HAA AS S 5 §lal Hotline Hoﬂ SISk RS
A8 Ao r do] HdEo] o] Fio] 257} =
A UERAL Q) ofefst @k el WA
7F7 F9(Fig. 5(b), (o)olM = a2 5= vk 9
s 7 9 RS EEE BW(Fig. 5(d)
Hotline?] <o] S B}l WY&l PU Foam= A
A5h= ABS zﬂxbl TEES S8 B UHE A
9 HE S B 7 AN 7S AP 3AdellA
¥ Hotline 1«] AEAA T ABS AE FERES
B3 W UREe] dig A4 1o dddos
do| 2 2 2% S & 4= At} Hotlineo] AH-S
Bl 7R U] AR O R ATF o R Hol
EHC% W JRze] dxdoe] Azkd Ao
hebeeh dejAd@) W o] 7127l 9]0l A X (Fig.
S(e) (H) e ds B 4= Qo
Hotline ol 3157214 0]
il HkS AXPS wjo] W IRk v
£ Table 29 YERHIEL Table 2+ W43 4 o
Aol A WAL o] W whe] o) % SALES
Aesii=d Wk, WA agn
TEske] UERQIL) ] Ak A -‘4 739 A
A AAGEL 47.26W/mo|™ Hotline Ho] 157214
S AS grIE A9 39.33W/mEA 16.78% <E
Edo] AHE S T F k. WeEe
16.36%, AL 17.74% ZHash= AL 37 gl
& &= Qlt}h. o] 24 Hotline €o] uF-ARE #1718}
] ];H/\]oﬂ zé_;}-._ /\4;]0].\1] \,g;q-_,—l_o/] oﬂ_ﬁ:/\LO_ o]:
17% A7 = Ad5S & F o ot Ans
vpgo s Wiare] dii *éﬂl WA &8 7Fsst
Ak

Table 2. Comparison of heat transfer rate between the case with double rubber magnet and the case with single rubber

magnet
Freezer Refrigerator Total
q'y; with double rubber magnet (w/m) 33.23 14.03 47.26
¢ with single rubber magnet (w/m) 27.79 11.55 39.33
Aq (w/m) 5.44 2.49 7.93
NG /G ves (%) 16.37 17.74 16.78
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(d)

Fig. 5. Temperature and heat flux magnitude distribution for the single magnet case. Temperature distribution : (a) the
freezer gasket region , (b) the mullion gasket region and (c) the refrigerator gasket region. Heat flux magnitude
distribution : (d) the freezer gasket region , (¢) the mullion gasket region and (f) the refrigerator gasket region.
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