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A Study on the Heat Loss Improvement in a Refrigerator Ice Dispenser
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Abstract - The present study has been carried out to reduce the heat loss from a built in refrigerator by using
reverse heat loss method to discern the region with larger heat loss. To perform this purpose, an infrared
thermographic camera has been used to measure the surface temperature of the refrigerator and tried to improve
the heat loss near the ice dispenser. The numerical heat transfer analysis also has been accomplished to clarify
the heat transfer mechanism near the ice dispenser. The possible applicable method to reduce heat loss was
increasing the curvature radius at the ice dispenser corner. The curvature radius has been changed from Omm
to 40mm to see the effect of the curvature at the corner. From the present research, the optimal curvature radius
for the reduction of heat loss at the ice dispenser could be 30mm.
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Fig. 1. Photograph of electric heating system and
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Fig. 2. Measured temperature with time in the freezer
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Fig. 3. Configuration of the ice dispenser. (a)
Photograph of the ice dispenser and (b)
computational modeling of the ice dispenser.

Table. 1. Thermal conductivities for the present used

materials
. Thermal conductivit
Material (W/mK) y
PU foam 0.026
VIP 0.0032
cap 0.24
door gasket 5
steel plate 14.9
ABS 0.19
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(a) (b)

. Photograph of (a) the frontal face of the
refrigerator and (b) the thermographic infrared
images.
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Fig. 5. Comparison of mean temperatures at several
surface positions of the refrigerator. @ : upper
door, ® : lower door, © : left side, @ : freezer
evaporator, (© : left side freezer evaporator, ©:
ice dispenser, : door gasket.
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Fig. 6. Temperature distribution at the surface of the ice dispenser region (a) measured by thermogrphic infrared camera
and (b) calculated by numerical heat transfer analysis.
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Fig. 7. Temperature distribution focused on the corner Fig. 8. Calculated temperature distribution at the vertical
surface of the ice dispenser region with the direct and the horizontal cross sections of the ice
photograph and the corresponding thermographic dispenser region.
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