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ABSTRACT

This research work focuses on the formulation of mathematical models to predict the
performance of the solar distiilation system and corresponding product unit cost. The simulations
are carried out for the batch and continuous distillation system before being compared with the
results from the experiment to confirm the accuracy of the mathematical modeling. The
experiment setup is based on the distillation system with 50 L reboiler heated by the 3.6 m’ heat
pipe solar collector. A number of parameters such as quantity of charging flux, feeding rate, the
concentration of charging flux and the distillation column are alters during the experiment. The
comparison between results from the mathematical model and the experiment shows just 15%
difference. The simulation then shows the prediction of the system’s annual production based on
Chiang Mai under the condition. The continuous distillation show slightly better performance
than the batch system such that its annual productivity, product concentration and unit production
cost are 1679.75 Liyear, 39.53%, and 5.96 Baht//L. While there for the batch distillation are
1369.96 L/year, 42.37%, and 6.63 Baht/L for the system with 3.6 m’ solar collector and 50 L
reboiler. It is also shows from the simulation that the performance of the systems is enhanced

when collector area increase. Starting with 10% concentration charging solution, the maximum



performance at minimum cost of the system with 50 L reboiler is achieved with 9 m’ solar
collector and 0.18 L/min feeding rate the productivity of 5042.80 L/year with the concentration of
35.66% at the price of 3.91 Baht/L. With the same collector size the batch system shows the
performance of 3852.82 L/year in productivity with the concentration of 40.57% and a price of
5.04 Baht/L. The continuous system shows the better performance in term of productivity than

the batch system by 12.69%.



