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ABSTRACT

The aim of this research is to improve thermal efficiency of the prototype
fumeless charcoal retort. According to previous design, it is found that the prototype
fumeless charcoal retort has a problem which is the flame spreading from combustion
of producer gas during carbonization process, resulting in heat loss. In this research,
new three types of fumeless charcoal retorts installed waste heat recovery equipment
double walls without and with rectangle fin and pin fin were designed, constructed,
and tested. Computer simulations of temperature distribution in the modified fumeless
charcoal retorts were investigated. The results showed that temperature distribution
in all upgraded fumeless charcoal retorts were better than the old one, the maximum
inside temperature of new types were about 744 °C, 695 °C, and 689 °C, respectively.
The energy and quantity efficiency of the modified fumeless charcoal retorts were
20.10%, 29.97%, 35.51%, 28.71%, 32.04%, and 33.67%, respectively. The fixed carbon
of the produced charcoal from the modified retorts were 76.81%, 79.39%, 81.33%, and
the higher heating value (HHV) were about 25 MJ/kg, 33 MJ/kg and 36 MJ/kg,
respectively. All results showed that all upgraded fumeless charcoal retorts were
better than the old ones. Furthermore, the double walls fumeless charcoal retort with
pin fin provides significantly higher energy and quantity efficiency for charcoal

production than the others.
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