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Abstract '

A microcomputer-based on-line monitoring and controlling system was built and applied to the dehycra-
tion operation. Drying conditions-drying temperatures and air velocities-were successfully controlied by the
control deveices incorporated on/off realy and thyristor, and with the high language program. Drying variables-
temperature in drier and weight loss of radish slice were accurately measured and acquisited. The computer-
based drying system effectively saved the man power required to measure and record data during the drying
period and also made possible to conduct the process undisturbed for long period. The drying rate curves
of radish at various drying conditions were obtained from automatic data analyzing program. And also the
computer programmed control made possible to investigate the effect of air velocity change during the drying

period. The dynamic change of air velocity of from one to another level could be performed and affected markedly

the drying rate at first stages of drying, but no significant effect were found in falling rate period.
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Fig. 1. Computer operated tray dryer

(a) Schematic structure of tray dryer and microcomputer
system

(b) Photograph of microcomputer controlled tray dryer
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Table 1. Construction material and specification of tray dryer

Item Material

Specification

Drying Chamber
Dimension

Wall Vener plate

Insulation
styroform

Fan
Type
Power
Impeller type
Impeller diameter
Control mode

Air flow
Direction

Tray Wire mesh

Heater
Control mode

High density

Nichrome wire

62x62x67cm (Lx W x H)
4 mm thickness

30mm thickness

centrifugal

50W

straight forward

10 em

proportional (thyristor)

horizontal, 1.8, 2.9, 4.5m/sec

rectangular
3x20x15cm (HxL x W)
hooked at weighing device

2kW
on/off
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Fig. 2. Interface circuit for drying process control
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Fig. 4. Flow chart for drying process control
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Fig. 5. Relationship between air velocity of 50W fan
and digital signal value
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Fig. 6. Radish drying rate curve obtained through
computer operated tray dryer
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Fig. 7. Effect of air flow rate shifts during radisk dry-

ing in tray dryer

(a) Air flow rate shifting pattern: High - Low —High —
Low

(b) Air flow rate shifting pattern: Low - High = Low
— High
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Fig. 8. Plot of moisture ratio vs. change of drying rate
at transition state of air velocity
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