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Modeling of the Safety Distance between Defrost Heater and
Plastic Inner Wall of Refrigerator
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ABSTRACT: Two dimensional modeling was carried out to find the safety distance between
the defrost heater and the plastic inner wall of domestic refrigerator. Estimation was pro-
cessed for the three cases; the estimation of plastic wall temperature (1) without any pro-
tection, (2) with an aluminum foil attached on a wall, and (3) with an aluminum shield in-
stalled between heater and wall. The former two cases are found to be dangerous during de-
frosting process, because the temperatures of inner wall reach above 80°C, which is the upper
temperature limit of the wall material. The case with an aluminum shield is considered to be
safe by maintaining the temperature of the wall in the range of 60°C during defrosting pro-
cess.
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Zl s M9y Ra : Rayleigh number

T : Absolute temperature [K]
F : View factor

g : Gravity accelation [m/s?] agla 2%

Gr : Grashof number

h  : Heat transfer coefficient [W/m?K] B : Volumetric thermal expansion coefficient

K™

& . Emissivity

! : Length [m]

Nu : Nusselt number

Pr : Prandtl number

@ : Heat transfer rate [kW]

: Kinematic viscosity [m?%s]
¢ : Stefan~Boltzmann constant ¢=5.67X10"
[W/m” - K
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Fig. 1 Specification of the defrosting system.
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Table 1 Specification of the defrost heater

Capacity 500 W
Total length 1100 mm
Diameter 6.6 mm
Surface area 0.0226 m*
Material Stainless steal
Maximum temperature 500C
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Fig. 2 Simplified defrosting heater.
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Fig. 3 Details around the defrosting heater and
wall.
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Fig. 4 View factors as a factor of distance
between heater and wall.
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