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[Introduction] In order to solve the problems of open cultivation ponds, various
closed systems, have been proposed for mass culture of photosynthetic cells. Among
them, tubular photobioreactors are more promising because they are simple, cheap
and easy to scale up. However, the major limitation of tubular photobioreactors is
their low mass transfer capacity. In this study, a novel tubular photobioreactor with
high mass transfer capacity was constructed by installing static mixers in the riser
tube.

[Methodelogy and Results] The photobioreactor consists of a riser tube with static
mixers and a downcomer tube. They are joined together at the bottom by a gassing
chamber and on the top by a degasser chamber. When either the aeration rate or
inclination angle was increased, the k a, gas hold up, solid velocity, liquid velocity,
and gas bubble velocity increased while the mixing time decreased. At each aeration
rate and inclination angle, the photobioreactor with static mixers showed higher k;a,
gas hold up and mixing time while the other parameters were lower when compared
with the one without static mixers. Furthermore, photoautotrophic culture of
Chlorella sorokiniana was carried out in a 2 m tubular photobioreactor with 4 static
mixers in the riser tube. The inclination angle was 45 degrees and aeration rate was
0.2 vvm. The results showed that the productivity in the photobioreactor with static
mixers was 2 times the value obtained without static mixers.
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Evaluation of heat energy balance in photobioreactor -prediction of culture medium temperature change with
solar irradiance and application for temperature control-
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