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Abstract

The purpose of this study is to find the methods that could
increase the solar alcohol distillation and to develop mathematical
model for predicting the distillation rate and the distillation cost. In
this experimental study, the starting 10% alcohol solution is fed
continuously to the solar distiller which consists of 50 L reboiler,
3.6 m2 evacuated solar collector and 60 cm distillation column.
The methods used for increasing the alcohol concentration are:
use of auxiliary heater to support the heating when the solar
radiation is lower than 750 W/mz, use of waste heat form
condenser to preheat the feed solution before entering the
distiller. The simulation data are also compared with those form
the experiment and the results agree quite well within 19 %
error.The mathematical model is also used to predict the annual
performance of the solar distillation unit with the auxiliary heater
under Chiang Mai climate. With the starting amount of 14 L with
10 % alcohol concentration, for 3.6 m’ collector and 300 W
heater, the maximum yield is 692.56 L at 73.59 % alcohol
concentration or 509.68 L pure alcohol equivalent. The distillation

cost is 13.04 Baht/L of pure alcohol. Moreover, when the size of



reboiler is less than 50 L, the optimum area of solar collector is
13.2 m2 when it is operating with 800 W heater. The amount of
the starting solution is 49 L. At this condition, the amount of the
yield is equal 1837.12 L of which the distillation cost is 8.29
Baht/L of pure alcohol
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