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ABSTRACT

The purpose of this research is to design and build an automatic power supply that
switches between an electrical power source and a solar PV power source for supplying the
lighting source in cultivating the Chlorella sp. algae. The procedures of selecting the power
source started by using a microcontroller to obtain values of the light intensity via light
sensor module and battery capacity via battery capacity sensor. Furthermore it was then
processed using developed algorithm to command a high power relay selecting the power
source between the electrical power source and solar PV power source to keep the energy
into a battery. The lighting source is made from 3 colors LED wrapping on a stainless cylinder
1.5 inches diameter and 20 cm long. The LED cylinder is placed in the middle of an 8 liters
cube tank to spread out the lighting in all direction. The wavelengths of LED lighting are
controlled by an RGB controller changing in visible length. The LED wavelengths are
measured by android application software (MJUSPEC) that converts RGB color to wavelength
with Chromaticity diagram CIE1931 standard.

The results show that during sunshine, this power supply switching selects the solar
PV power source as a main power source for cultivation the Chlorella sp. algae. It
compensates using electrical power source by 81% while the LED lighting adjusts the
wavelengths between 360 to 660 nm. The growth rate of Chlorella sp. algae is relatively high
under white color lighting condition or 12,125,000 cells/milliliter approximately. While, the
lowest growth rate of Chlorella sp. algae recorded is red color lighting condition or 2,750,000

cells/milliliter approximately. Analyzing the economic value of energy in this experiment is
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was found that the LED lighting could decreasing of power consumption 1,548.4 kilowatt-

hour/year or 6,193.6 baht/year which the payback period as 3 years.
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