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Abstract — The present study has been carried out to predict the heat transfer characteristics of reverse heat
loss method for a residential refrigerator by using numerical analysis and corresponding experiment. From the
measured values of temperature and heat input, one can conclude that, the temperature inside the refrigerator
has a nearly linear relationship with heat input. The effect of gasket heat loss was examined with the change
of thermal conductivity of gasket region. The appropriate thermal conductivity of gasket region was acquired
from the comparison of heat losses with the experimental result and numerical analysis. The result of calculated
heat losses had accuracy within 1.8% error with the experimental result. With the selected thermal conductivity
of gasket region, the effectiveness of reverse heat loss method was examined with the change of thermal
conductivity of vacuum insulation panel.

Key words : Refrigerator, Reverse heat loss, Thermal conductivity, Vacuum insulation panel
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Fig. 1. Schematic diagram of heater, thermocouples and

data acquisition system.
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Fig. 2. Photograph of electric heating system and therm-
ocouples installed inside the refrigerator side and
freezer side.



U weiat ojel Spgshs 9% Hue] xS 2
sto] LES ZAsIEOn o3 24T L= @
2 AN eE AARACR o83tk &
= 24 dolg bt WA A9 29 ww, 3
U, okzol 27} 47H] L= A shelm AR
of et goliz 274H0] LES 24 shoich WEA
o A9t WP Mt Hobd 29 ww, 51 e,
Qrgoll 717} 374He] S, AR, e e 2744
o ewg Z4stdrk YA ool e 91X/
e A eEg 2tk S AeT
AAZAL 99 S5 L= 2570 et 44
e Abgstec

ks 919 7EAA FHolEA I °
/-2 PU Foamo] thFi-s AA|staL glom
a1 9o} YHe] PU FoamS 11431= ABS #j2o]
SR FIE IRAL QUek ABSO] EFE=E0] 0.19 W/
mKo|al =77} 5 mmo] PU Foam?| IHE=-£-0]
0.026 W/mKo|1l 747} H4 50 mmo|= & Hx|3}
SHolA ABSO| A&o] 27| ujizof & AtellA=
PU Foam¥} HZ3 RIS 22| A4t Zgste] 7|

““‘L & I Refrigerator

N
\ Vacuum

o 5 N Insulation

t ﬁ im

j // panel
ez |

7

AN\

L I Freezer

L Gasket region

Fig. 3. Computational modeling of the present refrigerator
with vacuum insulation panels.

SiA1A] Al et A 305

mKo|th

e Ad = ok 28y ol2et v
dradgdsE AT i 225 s
Atollde B W o7 Huees
gsto] oA 47t LEE AARUOR 0|85
=G sAe st AAl QAR &

i=)
Mo rlo
2
rh
‘Q

N _8' ‘[lN’
2

fu ps = ] bl &3 o O 1
el 319 R WA ol gt
o} oT o} oT 0 oT
g(kg) +87y(k67y)+g(k§) =0 (1

Al ()ollA] x, y, z&= Fig. 3] YRt vle} 7o =
S UERfi ki SAEE, TE 255 Ve
FollA GG o] ARGRE HAtelA] A

DAl AeAel de] AREAL Qs
Fluent &~ EQo15 ARESIGATE A2 7]
827lE ARESRRITE

]

=
H‘Q“r_&

o

al —

y oo I
|

-
T

12

4. Znt Y n3

A
g

M

N
g
]

U

0

H1
s
Ko
I

B M2 &80 LF 2
Wom ying Agsh
9]—1—7]_ '16°Ca LJ)"OBE'I 320C5

10C

o W QR e WkAlz|A) ek
i

[e}

e
o mg:
r
<
Kooz

hu BN
ox
ﬂ
R
o

o Kl HI
2
o%—
oo-'; ol

=
ol =
o

a2

S - L
dr o2
1o o
miﬂ
ook
o
a8 1
éL
o
_OLFUB.
frong
AO%
o
R
"8
L =
L)

£ oo oXN
=2
o
rir
My
lo
H
i)
o
_|>i
=
o
fu)

>
o
o
ol
ol
o,

it

e

= g
= b
.
et
o xR 7

)
0 R
o
L
il
1o
it
DI
=
< ox |0
oo flo &

g g5
g
le]
I
[ o
&
)
lo
mu

'FE
ot

2
i
o
flo
=
1o
-z
r
1
N
=2
S

(o3
o
-

it

Iorfe Korr 2
M o
1
N
1R
e "

30
=
)
il
ool 4 4n

M= o

Journal of Energy Engineering, Vol. 20, No. 4 (2011)



306 BEA|4= - A1

46

4ok ]
sl 1
a0t 1
25t ]

201 q

101
Qr

1 | 1
30 * 40 45 0 85
Heat Input, Gf, Qr (W)

Temperature (0C)

—&—sample 1
—HB—sample 2 1
+ sample 2 pre-test

Fig. 4. The variations of temperature with the change of
electric heat input.
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Fig. 5. Temperature contour result at several sections for
Case 3 without the effect of gasket heat loss.
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Fig. 6. The heat loss result with the variation of gasket
thermal conductivity.
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Table 1. Comparison of heat losses between experimental
result and numerical calculation result.

Case Heat loss (W)
No. Exp. Cal. error (%)
1 70.10 71.42 1.8
2 75.09 75.34 0.3
3 80.01 80.00 0.1
4 85.19 84.65 0.7
5 90.20 89.29 1.1
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Fig. 7. The characteristics of heat loss with the variation
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