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The main focal point of this work is to determine which type of collector is suitable to be
used in the solar batch ethanol distillation system which can be operated with or without
distillation column and also to estimate the yearly cost of the distillate obtained from the system.
The work also includes the formulation of the mathematical modeling to acquire the yearly
performance and distillate cost of the systems using the solar-flux data of Chiang Mai and
Bangkok provinces. Small distillation systems including the reboilers with the capacity of SOL
and no reflux are built with the collector of choices: evacuated-tube, heat-piped, and double-
paned flat plate solar collectors with the area of 3.6, 3.6, and 4 mz, respectively. Several tests on
system performance in the range of 20-40 L of charged volume with the range of concentration
between 10-45% are performed monitored and recorded to be later compared with the
performances predicted by the mathematical simulation. It is observed that the system with
evacuated-tube collectors yields the best heat transfer efficiency for distillation following By that
with double-paned flat plate collectors and that with heat-piped collectors. The Results are
confirmed by the mathematical models derived in this investigation. The models also shows fair
accuracy in terms of system performance (distillation volume and distillation concentration)
within 10% difference in comparison with the results previously obtained from the experiments.
It is also obtained from the models that, among aforementioned three systems with 30L charged
volume of and 10% charged concentration, the system with evacuated-tube collectors perform
best rendering 45% in concentration of 1652.2 L/year of ethanol solution which bring to annual
cost to 4.32 baht/LL of solution. The mathematical modeling also shows that the highest
performance and lowest cost among the system with the reboiler with the capacity of SOL can be
obtained from the system installed with evacuated-tube solar collectors. The best performance of
4103 L/year of 41% solution is revealed and equivalent to 1687 L/year of pure ethanol from
which the distillate cost of 3.95 baht/L is determined when the distillation process is carried out
with 9.6 m’ evacuated-tube solar collectors charge volume of 60 L (50L in reboiler and another
10 contained in the collectors) with 10% in concentration. HoWever, the results are based on the
assumption that the life expectancy of the system with evacuated-tube and heat-piped solar
collectors is similar: 20 years when that of the system with double-paned flat plate solar collectors
is a lot less: 10 years, in practices. If the life expectancy of three systems are considered the
same; 20 years in spite of lower performance, i.e. 3615 L/year of solution with 43% in
concentration, the system with 10 m’ double-paned flat plate solar collectors with the charged

volume of 60 L and 10% in concentration renders the lowest cost of 3.66 baht/L of solution due to

the lower collector price.





