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Abstract

Effects of tempering practice on Ginseng drying was evaluated from a simulation study. Ginseng drying
process was first modeled and corresponding implicit finite difference equations were formulated and solved
for the moisture contents. Drying time, drying rate, and energy consumption was calculated from the
simulation results on a continuous hot-air drying and three cyclic drying where a period consisting of 30 min
drying phase and subsequent tempering phase of 30, 60, and 90 min, respectively, is repeated throughout the
entire process. The diffusion type simulation model provided a satisfactory prediction of Ginseng drying.
Model predictability, however, was likely to improve if the effective moisture diffusivity would be further
refined. Total drying time increased as the time ratio of tempering to drying phase increased, but not
necessarily proportionally. Energy consumption decreased as the time ratio of tempering to drying phase
increased since a majority of energy was consumed to heat the drying air required in the drying phases.
Overall drying rate was not affected by either the existence or the length of tempering phase, although it is
expected to increase due to a uniform moisture gradient achievable during tempering. Assumption of
tempering being a practice of passing unheated air through the thin-layer of Ginseng is believed to have

something to do with this finding.
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Fig. 1. Comparison between predicted and measured

moisture contents during Ginseng drying (T,=30°C,
rh,,=45%).
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Fig. 2. Comparison between predicted and measured
moisture contents during Ginseng drying (T,,=50°C,
rh,,=45%).
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Fig. 5. Predicted moisture content change with effective

drying time for each drying method (T,,=50°C, rh,,=
45%).

Table 1. Predicted drying time and energy consumption for each drying method

No tempering 30430 min 30+60 min 30+90 min
Total time (hr) 335 50.5 62.0 68.5
Active drying time (hr) 335 25.5 21.0 17.5
Energy req'd for heating air (MJ) 7,319 5,571 4,588 3,823
Energy req'd for fan (MJ) 81 122 150 165
Total energy req'd (MJ) 7,400 5,693 4,738 3,988
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Fig. 6. Predicted drying rate profiles for each drying

methods when M,,,=60% (w.b.).
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