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Abstract The present study has been carried out to elucidate the optimal method for the performance test of a refrigerator
vacuum insulation panel (VIP), by using numerical heat transfer analysis. Three locations of heat flux meter have been tested,
for deriving the best test method to clarify the normal or the abnormal condition of the vacuum insulation panel in a refrigerator.
The first location of the heat flux sensor is at the same place as the heater, the second one is at the nearby side location
of the heater and the third one is at the opposite side location of heater in the refrigerator. The heat flux and l/q”2 or
q”4 were calculated for the cases with the normal VIP, and with the abnormal VIP, and their differences analyzed. From
the present study, the first and the second method had a mere difference characteristics of heat flux and l/q”2 or q”4, between
the cases with the normal or the abnormal VIP. The magnitude of the heat flux after 300sec had a great difference between
the cases with the normal or abnormal VIP for the third method, and it could be considered the most optimal method to
test the performance of a refrigerator vacuum insulation panel.
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Fig. 1 Schematic configuration of heater flux meter
and refrigerator wall consisting of polyurethane
foam, vacuum insulation panel and steel.
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Table 1 Material properties

. thermal thermal
. density . ..
material (ke /ms) capacity conductivity
(kJ/kgK) (W/mK)
PU Foam 34 1900 0.0192
VIP 160 787 0.0037
aluminium 2719 871 202
magnet 1200 2000 10
steel 7870 486 52
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Fig. 2 Time dependent temperature distribution for the
case with the normal condition of the vacuum
insulation panel. (a) 10sec, (b) 180sec, (c) 420sec,
(d) 600sec.

q q q.
(@) (b) © (d)

Fig. 3 Time dependent temperature distribution for the

case with the abnormal condition of the vacuum
insulation panel. (a) 10sec, (b) 180sec, (c) 420sec,
(d) 600sec.
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Fig. 4 Heat flux(a) and inverse magnitude of heat flux
square(b) at the heat flux sensor location (a) in
Fig. 1 for two cases with the normal/abnormal
condition of the vacuum insulation panel.
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with the normal/abnormal condition of the vacuum
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