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ABSTRACT

This research aimed to study the impact of solar thermal energy utilization on cost of
drying in the production of Spirulina. For this study, 3 drying chambers were designed according
to the different energy sources used in the drying process. The first type of drying chamber was
electrical. The second used the combination of electric power and LPG. The third was adapted
for solar energy, electric power and LPG. The same experiment was performed in all 3 types of
drying chambers, using 100 kilograms of fresh Spirulina, with the initial moisture content of
982.99% dry basis.

It was found from the experiment that the first type of drying chamber used 3000 watts
of electric power in the form of heating wire or heater. The average temperature in the drying
process was 55.54°C and the process took 17 hours using 54.40 kilowatt hours of electric power.
The cost per one drying was 157.72 baht. The second type of drying chamber used 0.78 kilowatt
hour of electric power. The drying process took 12 hours using 8.76 kilowatt hours. The cost per
one drying was 15.09 baht. This type of chamber also used LPG. Water heating equipment was

connected to heat exchanging equipment in order to control the temperature in the drying



chamber, which was 57.42 °C. The amount of LPG used was 3.84 kilograms. At 17.67 baht/
kilogram, the cost of L.PG used was 67.85 baht. The total energy cost for the second type of
drying chamber was 82.94 baht per drying. The third type of drying chamber used the same
amount of electric power as the second type which was 8.76 kilowatt hours. The cost per one
drying was 15.09 baht. In the third experiment, solar energy in the form of heat substituted LPG
energy in the first 8 hours of drying process. After that, 2.23 kilograms of LPG was used for the
remaining 4 hours. At 17.67 baht/kilogram, the cost of LPG used was 39.40 baht. The total cost
for the combination of the 2 kinds of energy was 54.49 baht. The average temperature was 55.68
°C. The drying process took 12 hours. All 3 experiments yielded 10 kilograms of dried Spirulina
with the final moisture content of 4.88% dry basis.

The financial calculation from experiment 1, 2 and 3 showed that the payback period
(PB) were 3.53 years, 3.53 years and 3.56 years, respectively. The internal rate of return (IRR)
rate were 25.004%, 25.03% and 25.001%, respectively. The production cost per one kilogram of
dried Spirulina were 561.57 baht/kilogram, 556.48 bahtkilogram and 556.06 baht/kilogram,

respectively, based on the whole production cost.





