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Single Chip Microcomputer for Tackjoo Fermentation
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Abstract

For the automation of Tackjoo fermentation, a sensor measurable gas production during brewing
and a controller were built. The performance tests were carried out at 10 litter Tackjoo fermentor.
The sensor was consisted of a transparent acryl cell for bubble formation and photo-interruptor for
the detection of bubbles of 0.018 m/ size. The fermentation controller was fabricated with a single
chip microcomputer (MC68705R3) and provided with both the monitoring module of temperature mea-
surement and the valve controling device for the cooling water circulation in coil type heat exchanger.
The operation programs were developed and systemized in ROM. With this computer system, the
gas production amount and rate were acquired during the Tackjoo fermentation. The fermentation
curve based on the gas production rate showed a good agreement with that of alcohol concentration.
The maximum rate of gas production was found after 24 hr at 30C . The correlation equation between
the gas production and alcohol concentration was established and used as the control algorithm of

the fermentation.
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Fig. 1. The overall structure of the Tackjoo fermenta-
tional system

Gas nutlnl

To bubble cuunter

T

Gas AAVJ/”'—J

inlets

N
Gas liquid
separator

Photo

Tubbing Bubble interruptor

(Front view) (Side vieu)

(a) Gas collectar (b) Bubble counter

Fig. 2. The structure of the gas detector
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Fig. 3. The circuit of the gas detector

. ,fL
l SET EMPERAI'URE Te J

[ READ TEMPEATURE 144J

yes no

I UL o

[ SOLFNOID VALVE ON “J SOLENOID VALVE OFF
L e} ]
L<- SELECTION OF GAS DETECTOR

LREAD NUMBER OF BUBBLE ]
S D
LCALCULATION OF (0 PRODUCTION
S R
( TRANBPORT DATA TO PERSONAL COMPUTER ]

—

Fig. 4. The flowchart of operating program for Tackjoo
fermentational system
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Fig. 5. The time course change of CO, production rate
and temperature of the broth during the fermentation
process
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Fig. 6. The relationship between total CO, production

and the location of the bubble counter in fermentor
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Fig. 7. The relationship between total CO, production
and area of the bubble counter
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