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Freezing Time Prediction of Peeled Chestnut

Using Simulation
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Table 1 Thermo-properties of peeled chestnut

Properties Above freezing Below freezing
Density(kg/m’) 1063.7 10075
Thermal conductivity(W/mC) 0.43 1.18
Specific heat(J/m’C) 2.72x10° 1.32%x10°
Latent heat(J/m’) 216.9% 10°
Freezing point(C) -2.8
Water content(%) 64.80
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Fig. 1 Changes of peeled chestnut temperature using simulation.
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Table 2 Freezing time of peeled chestnut using simulation

Temp of Initial temp. of Depth from Freezing time

freezing (C)  sample (C) surface (mm) (min)
-5 18 3 129
6 14.2

9 15.0

12 155

-10 20 3 75
6 3.8

9 9.6

12 10.1

-15 21 .3 55
6 6.8

9 76

12 8.1

-20 19 3 39
6 5.2

9 6.1

12 6.6
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Fig. 2 Comparison of measured and simulated Fig. 3 Relationship between measured and
temperature of peeled chestnut. predicted temperature of peeled chestnut.
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Y=o0a+ bX, + cX; + dX; + eXb
Y : 244 59AzHmin), X1 : $HLE(C), X2 : A 8¥e 27]L%(T), X3 : A2
o] gHOo2RE Zol(m), a: 15052, b : 1417, ¢ : 0.177, d : 0.293, e : 0.032
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