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Abstract

Many types of photobioreactor have been designed for microalgae cultivation. This
thesis focuses on the tubular photobioreactor which is a potential large-scale microalgae
and a suitable type for outdoor mass culture. However, the deficiencies of this reactor
are the dead zones around the bend and the pressure loss through the bend. Therefore,
the designing of the optimal U-bend and 90 degree bend configurations in order to
reduce the dead zone and the pressure loss are the main study. The geometry of the
tubular photobioreactor was drawn and meshed by ICEM CFD program. Then,
FLUENT software was used to simulate the flow behavior inside the tubular
photobioreactor. The simulation result of the basic tubular photobioreactor shows the
dead zone occurring around U-bend and 90 degree bend. Hence, new configurations of
bends are proposed. There are 6 configurations of U-bend and 4 configurations of 90
degree bend. The result shows that the optimal configuration of U-bend has a the radius
of curvature 0.35 m and the angle of arc 210 degree and the optimal configuration of 90
degree bend has a radius of curvature 0.3 m. The proposed U-bend can reduce the dead
zone from the standard U-bend 9.459% and the pressure loss 12.534%, while the
proposed 90 degree bend can reduce the dead zone by 21.618% and the pressure loss by
11.863%. In addition, the relationship between the air inlet velocity and the seawater
velocity is illustrated in order to find the optimal air inlet velocity. The result shows that
the optimal air inlet velocity of the basic tubular photobioreactor model is 0.072 m/s and
the optimal air inlet velocity of the optimal tubular photobioreactor model is 0.061 m/s.
Therefore, the proposed tubular photobioreactor can reduce the energy input due to
aeration by 15.04%.
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