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Abstract
This study was performed to examine the drying characteristics of apples at various drying conditions.

Air velocity has no effect on the drying rate except the constant rate period. In this experiment the diffusion

coefficients of moisture in the apple tissue were in the range of 1.1470-2.2148 x 10 cm¥/sec. As a result

of balance of heat and mass transfer during the falling rate period. an empirical equation based on Fick’s law

2,
was obtained as follows; logat = log to — D Z:

This equation can be used to calculate the temperature of

apples during the falling rate period, provided the diffusion coefficients of apple are known. The experimen-
tal values of the internal moisture distribution during apple dehydration were nearly in accord with the theoretical

values.
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Table 1. Diffusion coefficient at various conditions

d.b. Air w.b. Diffusion Drying time (min)
temp. veocity temp. coefficient Experimental Theoritical
°C) (m/sec) °QC) {cm?/sec) value value
1 24 1.147x10°3 285 308
50 2 23.5 1.2407x10°® 260 269
3 24.5 1.1258x 107 240 251
1 26 1.6430x 1078 255 249
60 2 26.5 1.7369x10°% 230 238
3 26.5 1.7621x 10 215 227
1 29.5 2.1156x10°* 190 219
70 2 29 : 2.2148x 10 165 174
3 30 2.1217x10°* 155 144
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Table 2. Activation energy for diffusion in various food materials
materials Ea (Kcallg mol cé\r:[tzi::u(ffb)
Fish muscle 7.1 0.1
Starch gel 8.1 0.063
Wheat 12.9-14.6 0.30-0.12
Potato 12.6 4.6
Cellulose {(cotton) 8.3-9.0 0.1
Tobacco leaf 4.31
Tapiocca root 5.4
Sugar beet root 6.9 3.6-2.5
Rice
Starchy endosperm 6.8 0.34-0.13
Bran 10.7
Sorguhm 7.5 0.21-0.06
Apple? 6.6 8.4-7.0

1 From reference 14. 2 Present work
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Fig. 6. Balance of heat and mass transfer
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A : Frequence factor

Apshe) AzEA @E =284 65

D : Diffusion coefficient {em?/sec)

d : Half thickness of sample (cm)

Ea : Activation energy (callg mol)

R : Gas {aw constant (1.98 callg mol °K)

T : Absolute temperature (°K)

At : Temperature difference = d.b.t — ts (°C)
Wc¢  : Critical moisture content (g/8)

We : Equiribrium moisture content (g/g)

d.b.t : Dry bulb temperature (°C)
w.b.t. : Wet bulb temperature (°C)
] : time (sec)
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