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1. Introduction R

Chlorella vulgaris

Morphology. physiology

eukaryotic green alga (Chlorophyta)
fresh & brackish water alga

spherical shaped

@2-15um

Immotile, no flagella

single cell organism / small cell clusters
rigid / robust cell wall (cellulose)

Cultivation 7 Long-term PBR for
_ stability
wide temperature & pH tolerance Space Systems
growth in wide CO, range
(non) axenic processing PBR for
no gravitaxis :
edible biomass, no phycotoxins Terrestrial applications
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2. Long-term stability — Experiments at IRS lab h g
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3. PBR for Space Systems
PBR@LSR = Photobioreactor @ the Life Support Rack A
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3. PBR for Space Systems — PBR@LSR

P 9
PN 290226101 W A

53 e

PIN mm‘ M &Wﬂm

025 1 624E

tqeec r-"o.o.t‘"‘;,.\

MELISSA Conference 2020 6

Universitat Stuttgart



Microalgae: from Space to Earth Applications

3. Space Research - PBR@LSR
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3. PBR for Space Systems — PBR@LSR

Picne ieort Sample after 2 weeks
Algae insertion

Medium insertion

2 weeks

tNutrient insertion
Sampling
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3. PBR for Space Systems — PBR@LSR ey

'Algae insertion
Medium insertion
tNutrient insertion
tSampIing
tNeutraIisation

all

Installation &
commissioning

n G (e 2 weeks

Science da
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3. PBR for Space Systems — PBR@Moon/Mars e
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 PBR geometry

* In Situ Ressources Utilization Earth Gravity Moon Gravity
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4. PBR for Terrestrial Applications — PBR@Earth
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4. PBR for Terrestrial Applications — PBR@Earth

Reactor geometry and illumination

Spektra of used LEDs and C. vulgaris absorption spectrum
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4. PBR for Terrestrial Applications — PBR@Earth S
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5. Conclusions e

* Microgravity PBR:

> 6 years - PBR@LSR run for 2 weeks
Potential changes being evaluated

» Technical problems (Power)

. <./ » Reduced gravity PBR:

- Efficient Earth-like systems to

Improve systems for Earth applications be adapted to different gravity
conditions

Lessons learned back to space
applications
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