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B. braunii growth optimization
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Concentrator’'s Spectral Output
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HYSEL System -- LED
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HYSEL System’s Spectral Output
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HYSEL System -- XMH
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HYSEL System’s Spectral Output
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Lighting Profiles
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LIGHT COMPENSATION POINT

Light Compensation Point
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HYSEL VS. HPS
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HYSEL System’s Spectral Output
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HPS Spectral Output
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Lighting Profiles
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CONCLUSIONS

The average total dry weight per plant
for the treatment exceeded
significantly by 76% that for the
control, despite the two treatments
receiving equal moles of photons on a
daily basis and for the entire growth
period,;




CONCLUSIONS

This significant discrepancy In
accumulated biomass could be
explained physiologically by:

having no dark period at all,
while the had 14.5 hrs of dark

period each day or a total of 435 hrs
(18.1 days)

had a LCP that was significantly
lower than that for the




CONCLUSIONS

The average total dry weight per plant
for the was statistically

iIndistinguishable from that for the
, but significantly greater by 65%

when compared with that of the ;




CONCLUSIONS

The composite lighting profile of
, hot the light-quality factor, was
confirmed to constitute the physical (or
environmental) causal factor that
effected the biomass discrepancy.
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Nutrition Light Cycle

Control

Composite Lighting

Photoautotrophic 12 hours
With 5% CO, provided 12 hours
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Nutrition Light Cycle

Photoautotrophic 12 hours: 200 g mol m=2 st
With 5% CO, provided 12 hours: Dark
Photoautotrophic 12 hours: 1754 mol m? st

With 5% CO, provided 12 hours: 25 p mol m? s

6 hrs 12 hrs 6 hrs

12 hrs 12 hrs



Composite Lightin
p ghting Nutrient Limitation

26%

Dry Cell Weight (g DCW L1 suspension)

Bars: Standard Deviation with N =5
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Composite Lighting

Starch Content (%: g glucose/g CDW)

Bars: Standard Deviation with N =5
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Conclusions

Equal moles of photons do not necessarily result in

equal growth (or CO, assimilation) in algae

Composite Lighting design significantly increases
growth (and CO, assimilation and retention) in algae

for a given light level

Composite Lighting design significantly increases algae

JA\

biofuel productivity for a given light level
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