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AZU flat panel PBR













Productivity ( gDW m2 day™)

CO,-absorption based PE and
productivity in a flat panel PBR
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PE (solar) %

The photosynthetic efficiency?
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Irradiation, europe
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Irradiation (Whr m-2 day-1)

Irradiation — north/south Europe
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Land, interests and power




EPA/DHA content in Isochrysis
(autotrophic microalga)

Zhang, C. W. and A. Richmond (2003). Sustainable, High-Yielding Outdoor
Mass Cultures of Chaetoceros muelleri var. subsalsum and Isochrysis galbana
in Vertical Plate Reactors. Marine Biotechnology 5(3): 302-310.



Assumptions, tubular PBR, NL



Base case, break down of costs (per kg DW)
Netherlands)
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USD per kg DW

Base case , break down of costs (per kg DW)

M Yearly costs S per kg DW, OPex
M Yearly costs S per kg DW, CAPex
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USD per kg EPA/DHA
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USD per KG EPA/DHA

Effect of individual factors (Spain)

W 12% share of EPA/DHA
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Best case — combined factors (Spain)
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Worst cases —individual factors, Spain
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Conclusions

* Flat panels show lowest production costs of

the 3 technologies with USD 22.5 / kg EPA-
DHA in south Spain and 42.5 in the
Netherlands (base case)

* Production costs in south Spain are less than
50% of the costs in Netherlands with all
technologies

* Reasonable optimzations suggest potential
production cost of EPA/DHA of USD 11.88 kg



