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ABSTRACT

This research work is to study the factors affecting ethanol distillation of which the
diluted solution is direct heated and boils in solar collector including a development of model for
predicting the yield at different radiation levels and distillation costing. In the experiments, three
types of solar collectors are taken. They are: Type A- a single glazed vertical finned-and-tube flat
plate collector; Type B — a single glazed flat finned-and-tube flat plate collector (selective surface);
and Type C- a double glazed flat finned-and-tube flat plate collector. The factors considered are the
solar radiation level, the ambient temperature, the amount or level of solution in solar collector and
the alcohol concentration of the feed solution.

From the experiments, with higher solar radiation level, the distillation rate increased but
the ethanol concentration changed insignificantly. The distillation rate was found to decrease with
increasing of the solution level in solar collector but the concentration changed inversely. It was
noted that the level should not exceed 70 % of the collector height for the 40 % v/v, otherwise there
was a flying over of low concentration liquid into high concentration vapor at the collector exit.

High performance collector needed low threshold solar radiation for starting boiling of the solution
thus the yield in each day was high. The collector performance with direct internal boiling could be
derived in a form of m d7\,/ITAc =(TQ) — UL*(TP—Ta)/IT. The calculated results agreed well with the

experimental data within £15 % deviation. With the modified equation, the annual distillations of



the three collectors were evaluated under the climate of Chiang Mai. It was found that Type B
collector gave the lowest cost. With 10 %v/v starting, the annual yield(35 — 41 % v/v) was 308.359,
256.095, and

221.093 l/mz—year at the solution level of 50, 60, and 70 % with the cost of 7.17, 8.61, and 9.93
Bht/l, respectively. With 40 % v/v starting, the annual yield(66-78 % v/v) was 670.405, 620.184,
and 574.933 1/ mz-year at the solution level of 50, 60, and 70 % with the cost of 3.34, 3.60, and 3.88

Bht/l, respectively.



