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Abstract

The objectives of this study were to design and develop an ethanol distillator by using
exhaust gas as a heat source. The exhaust gas temperature is generally high enough to reach the
boiling point of ethanol and is waste energy from an engine. The interested factors in this study are
a possible distillation rate and its corresponding final concentration. Predictive models of
distillation rates were also developed using principle of mass transfer. A testing device of mass
transfer conductance was fabricated and tested to collect the data which were used for formulating
predictive models of distillation rates. Thereafter, a prototype of ethanol distillator was designed
and developed to prove those distillation rate models by comparing the experiment results with
predictive model results. Finally, the energy requirements for the ethanol distillation were
determined.

The results showed that the predictive models were capable of efficiently predicting the
distillation rates having percent error in the range of 8 to 11.7% when an appropriate range of
concentration was applied. The prototype of distillator can produce the ethanol to the final
concentration of 95% by volume with a repeating of 5 times. The distillation rates of ethanol were
found between 3.06 and 33.4 kg;‘(mz.hr). The energy requirements for ethanol distillation ranged
from 0.121 to 0.3 kW while the energy supplied to the distillator ranged from 0.739 to 0.894 kW.
In other words, the energy efficiencies of the ethanol distillator were around 16.37 and 33.56%.
However, the whole process showed a high value of specific energy consumption of 50,279 kJ/kg.

The high energy loss resulted from the limitation of safety design.





