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Abstract

Raceway pond is one type of open-pond systems which has become the most popular for
outdoor algal production. However, the cost of pond operation depends not only on the
mixing system but also the raceway pond design. The dead zone is the sensible area causing
algae cell to settle and die. This research focuses on the design of a large raceway pond
concerning the energy consumption and the size of dead spot area. The two-phase model
(solid-liquid) is studied by computational fluid dynamics in order to visualize the flow
pattern of seawater and to allocate the position of dead spot in the returned bends of
raceway. The proposed design models are the central baffle model and flow deflector
baffles. These two models are compared with the standard model of raceway. This studied
raceway pond has a total surface area of 0.5 hectare (5000 m?) with fixed 8 meters width
and 0.3 meters height. This system applies physical properties of Spirulina platensis at
20°C of seawater temperature. The simulation results show that the rotational speed of a
paddle wheel directly affects the seawaterflow velocity. All of model in this research are
then compared at the same velocity. As a result, the central baffle model can eliminate the
vortex flow which regularly occurs behind the central baffle but still has the dead zone at
the outer bend. The deflector baffle in series are studied in a number of baffles added (three
iIs maximum). In addition, the three deflector baffles provide the optimum operating
condition in terms of the energy consumption and the dead zone area reduction. Therefore,
this model is proposed as the main concept to develop a new configuration. With the new
model, the comparison to the standard configuration at the average velocity of 0.14 m-s™,
showed that this model can reduce the energy requirement by about 18.4% and also
eliminate all of the dead area at bends.

Keywords : Raceway pond design / Flow deflector baffle / Central baffle /
Algae cultivation
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