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ABSTRACT

This project studied and designed a hybrid-photobioreactor that use for
algae cultivation in.research scale or can be developed to commercial scale. Reactor
charactefistic is-similar-to an airlift photobioreactor, which comprise of superimposed
2 piece transparent acrylic tube; The mixing proeess depends on'riser - downcomer,
which has.an outside and inside diameter ratio of 0.5. The length from the top must
be equalto the length from bottom zone. In this case, value of 10-centimeters was
used. The. flow rate of carbon dioxide and air is: 3 liter per minute) which has 9
percentage by wvolume of carbon dioxide. Bubbles move from: bottom to top of
reactor by diffuser, which has diameter of 10 centimeters. A diffuseris installed at
the center on the base inside the hybrid-photobioreactor. The light tube is modified
from red LED that requires 48 watt power. The LED light has totally 180 degrees of
lighting. This project used Chlorella algae, which has-initial pH value of 6.8 from
medium culture. This experiment used light - dark cycle of 18 hour'to 6 hour To test
the efficiency of the system, the cell density. was. measured for optical density (OD
value) by UV-VIS spectroscopy in-the.wavelength of 400-700 nanometer. From this
experiment, a design of hybrid photobioreactor has a circulating pattern similar to a
theory and biomasses continue to increase. This was abserved from increasing value
of optical density from initial value to final value of 0.061 to 0.214 at wavelength of
415 nanometers and 0.095 to 0.216 at wavelength of 695 nanometers. These two
wavelength indicate the Chlorophyll in the algae cell, which determine the growth

rate.
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