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Drying characteristics and the thermal conductivities as well as permeabilities
have been measured for the dried layers of sliced and mashed apples undergoing
freeze-drying. Both samples were frozen with a copper plate at its surface tempera-
tures ranging from —27 to —44°C. They were freeze-dried at the constant surface
temperatures ranging from —10 to 70°C. A mathematical model were applied to the
drying data in order to determine the transport properties for the dried layer of the
sample undergoing freeze-drying.

The surface temperature of sliced samples was found to be impossible to set at
more than 10°C, while that of mashed were allowed to heat up to 70°C. Values of
thermal conductivity were found to be almost the same between sliced and mashed
samples, but the permeability data for the mashed samples were more than 4 times
greater than that for sliced ones. Both temperature and pressure dependence on
these transport properties were not recognized apparently, and the effects of freez-

ing rate on transport properties were critical for the mashed samples. The results

indicated that the drying rate of sliced
BREUERAMT AL RekE 4. samples was limited by the transfer rate

(Key words: Freeze-drying, Transport  of water-vapor flowing through the dried
properties, Cellular food material, Thermal layer.
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%5 c) __ (min) (mm) (°c) (Pa) _(W/m-K) (x107m%/s)
e, ] P A K
13 0 19 10.4~11.2 -13.6 36.7 0.13 0.40
14 10 69 11.9~12.9 -11.8 23.7  0.068 1.3
15 20 75 9.0~10.0 -6.6 24.0 0.073 1.5
16 30 23 10.1~11.6 0.8 33.5 0.12 0.43
17 40 28 9.9~11.6 8.5 46.2 0.11 0.50
18 50 60 10.2~11.8 9.1 25.8  0.070 1.4
19 60 12 9.4~10.0 14.5 27.6  0.073 1.4
20 70 80 9.1~10.0 19.7__ 290 _ 0.072 1.6
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