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SUMMARY

This study was performed to develop the technology of effective
utilization of waste heat from Korean traditional Kkiln during
manufacturing charcoal. Moreover, we tried to develop an apparatus for
decreasing gas during carbonization process.

We obtained the results as follows:

(1) Development of the technology for effective utilization of waste

heat from Korean traditional kiln during manufacturing charcoal.

a) Structural analysis of Korean traditional kiln:
Dimension of the kiln(enterance, chimney, capacity, etc.)
b) Measurement of temperature in the kiln during carbonization for 5 to 6
days. (Used thermocouples: K—type and R—type)
Ignition: 670~800C
Carbonization: 420~520C
Refining: 960~1020TC
¢) Design and manufacture of drying system using waste heat from the
kiln.
Stainless pipe and pump for heat circulation
Manufacturing drying system with the dimension 6.6m’:
Funtion for control temperature and humidity
Heated—wind circulation system in the room
d) Measurement of temperature and humidity in the chamber of dryer
Target temperature: 40C, 50T, etc.
Target humidity: 30%, 40%, etc.
e) Test for performance of dry system
Energy zero dry system with waste heat for drying agricultural and
forest products as mushroom, fruit, medical plants, hot pepper, etc.
—— on patent application (no.10—2007—-132146)
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(2) Development of an apparatus for reducing gas during carbonization

process.

a) Reducing system of gas for Korean traditional kiln during
carbonization process.
Analysis of gas components: CO, CO,
Reducing methods: filtering(economically unsuitable)
burning(economically unsuitable)

spraying wood vinegar(most suitable,

recycling wood vinegar)
b) Design and manufacture of reducing gas system
Spray system of wood vinegar in chimney: spray nozzle, compressor
——— on patent application(no.10—2007—1321147)

(3) Charcoal properties

a) Anatomical characteristics using scanning electron microscope(SEM)

b) Physical properties as density, refining degree, heat value, pH

¢) Industrial analysis as moisture content, ash, volatile substances, fixed
carbon

In charcoal properties, there was no significant differences between before
and after installation of dry and reducing gas system in the Kkiln.

Consequently, we suggest that waste heat from the Korean traditional
charcoal kiln can use for drying system of agricultural products and
spraying system of wood vinegar in chimney was very effective for

reducing gas during carbonization.
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