AN A3 A, A178, A1E, pp.48~56(2018.02) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol.17, No.l, pp.48~56(2018.02) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2018.17.1.048

THeE At YEY dd= B3T|2
O

Azs, olse”, Yas

= 3zlol(F),

Scale-up of Flat Panel Photobioreactor considering

Hydrodynamics

Gwang-Ho Kim*, Dong-Woon Lee**, Sang-Hwa Jeong**’#
PROTECH KOREA Co. LTD., Department of Mechanical Engineering, Chosun UNIV.,
(Received 19 December 2017; received in revised form 29 January 2018; accepted 30 January 2018)

ABSTRACT

Due to the growing concerns of energy resource depletion and environmental destruction, the mass
production of microalgae has been studied. The scale-up of a photobioreactor (PBR) is required for the mass
production of biomass. In this paper, the geometric parameters and oxygen transfer rate (OTR) are considered,
to scale up a flat panel photobioreactor (FP PBR). The PBR is designed using the goal-driven optimization
(GDO) method to accomplish the scale-up. The local sensitivity of each output parameter with respect to the
input parameter is analyzed through the design of experiment (DOE), and the design candidates are evaluated
with the screening sampling method. The volumetric mass transfer coefficient is measured by the dynamic
method.

Key Words : Flat Panel Photobioreactor(FP PBR, ZE&& ZME HbS7(), Scale-up(AH YY), Goal Driven
Optimization(GDO, =& =|&3}), Oxygen Transfer Rate(OTR, ¢t ™ME %), Central
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Fig. 1 Schematic Diagram of FP PBR
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Fig. 2 Initial and boundary conditions for structural
analysis of FP PBR
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Table 1 Input conditions of goal driven optimization
for FP PBR design

Parts Panel Rib
Input Thickness 5 ~20mm |9 ~ 22mm
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Fig. 4 Local sensitivity of each output parameter
with respect to the input parameters
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Fig. 5 Sample chart of design candidates by screening
sampling method
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Fig. 11 Photograph of SOL FP PBR
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