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Fig. 1. System block diagram.

Description of Temperature Control
if start time<current time<finish time

then if current temperature>set temperature

then turn off all heater

if current temperature>set temperature
then if temperature difference=0.5 then turn on heater 1,2
then if temperature difference=6.10 then turm on heater 123
then if temperature difference>10 then turn on heater 1234

else turn off all heater
Description of Humidity Control

if start time<current time<finish time

then if current humidity>set humidity

then turn off humidifier

get differencex between current humidity and set humidity

difference=2.5 then turn on damper motor to half open

difference=5..10 then turn on damper motor to full open
else if current humidity<set humidity

then turn on humidifier

else turn off humidifier

turn on damper motor to close

else turn of humidifier

turn on damper motor to close
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Fig. 2. Effects of air temperature on drying rate of onion at
25% RH.
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Fig. 3. Effects of air relative humidity on drying rate of onion
at 65C.

U-0, 15% RH; m—m, 25% RH.,; e—~e, 20% RH,; ¢—¢ 30%
RH.
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Fig. 4. Effects of air temperature on drying rate of onion at
30% RH.
001, 50C; m—m, 70C; e—, 66C; ¢—@, 80C.
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Fig. 5. Effects of relative humidity on drying rate ginger at 50C.

0-0, 15% RH; m—m, 25% RH.; ¢—e, 20% RH.,; ¢—¢, 30%
RH.
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Table 1. Effects of drying temperature and relative humidity of
drying air on the physicochemical properties of dried onion
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Table 2. Changes of browning degree on the dried onion and
ginger

Temp. RH Hunter Value Shear Pyruvate Drying  Browning degree(absorbance at 420 nm)
force content Sample - Temp.

o (%) L a b kg (umol/g) ©) 15% RH 20% RH 25% RH 30% RH

45 15 594 70 92 128 19.64 Onion 45 0.068 0.064 0.059 0.054
20 61.9 54 51 0.98 20.06 55 0.078 0071 0.068 0.058
25 64.3 53 39 0.87 2112 65 0.104 0.098 0.084 0057
30 65.2 58 2.6 0.86 22.26 Ginger 50 0.097 0.082 0.075 0.071

55 15 577 74 51 177 23.14 60 0.107 0.103 0.186 0.182
20 604 6.5 7.7 1.58 2493 70 0.145 0123 0.112 0.107
25 62.8 56 6.7 143 26.74 80 0.155 0.149 0.142 0.137

‘ 30 63.7 54 51 140 28.08

65 15 53.2 71 10.8 192 2821
20 568 74 83 188 29.75 Table 3. Effects of drying temperature and relative humidity on
25 591 70 9.2 169 3145 the physicochemical properties of dried ginger
30 60.3 6.6 50 1.56 3221
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Drying of Onion and Ginger using Drying System controlled by Microcomputer
Jong-Young Lee', Hyun-Ah Kang!, Kyu-Seob Chang™* and Seok-Shin Kim?("Department of Food Science and Technology,
Chungnam National University, Taejeon, Kovea, *Department of Food and Nutrition, Chosun University, Kwangiu 501-

759, Korea)

Abstract : A microcomputer drying system, which could be designed to be operated easily and economically, was
developed. The optimum drying conditions with this system for onion and ginger were obtained. The temperature,
relative humidity, and weight of material were measured and controlled successfully, and the better quality of products
was obtained. Optimum drying condition for onion was 65C and 25% RH, and for ginger was 50C and 25%, respecti-

vely,.
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