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The MELISSA Concept )
—

MELISSA is inspired in a natural ecosystem to perform the most relevant biological functions in
iIndividual compartments (bioreactors and higher plant chambers), in continuous and controlled
operation, to provide life support in Space in long-term human missions
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The MELISSA Pilot Plant
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Main objectives

Integration and demonstration of the
MELISSA concept at pilot scale

Technology demonstration:
A In ground conditions

A With an animal crew

A With industry standards

A Long-term operation

A Modelling and Control

Production of Oxygen: equivalent to one
humman respiration

Production of food: at least 20% of a person
requirements
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Integration Strategy: C3/C4a/C5 =esa UNB

Top requirements for the MELISSA Pilot Plant

A Progressive demonstration of MELISSA concept . .
Integration logic based on the most

advanced compartments in terms of
knowledge, model and control

A Stepwise Integration

!

A Capitalization of knowledge

Gas Gas
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Nitrification Nitrosomonas europaea and Packed-bed bioreactor
Nitrobacter winogradsky
(axenic co-culture, aerobic)

8

BIOPROCESS ‘D) University
TECHNOLOGY of Antwerp
SNC-LAVALIN

C3 : Nitrification Minerals C2 : PhotoHeterotrophy
Ammonium
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Compartment 4a
s

Oxygen and Food production Limnospiraindica, also known Photobioreactor
as Arthrospira platensis

(axenic culture) N De Dietrich &

INTRAVISION PROCESS SYSTEMS

Light Biomass
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Compartment 5
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Animal isolator

Wistar rats

Crew mock-up
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C1: Thermophilic
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C3 : Nitrification Minerals C2 : PhotoHeterotrophy
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Integration of C3 + C4a + C5, gas and liquid
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Integration of C3 + C4a + C5, gas and liquid

Ammonium loads:

mode 1, low Operation flow-rates
mode 2, high

Biomass




Mode 1: C4a and C5 O, and CO, in gas ¢-esa UNB
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Mode 1: C4a Biomass evolution ¢=2esa UNB |
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Mode 1: Nitrogen in C4a liquid ¢=esa UNB
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Mode 1. Carbon in C4a liquid
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Mode 2: C4a and C5 O, and CO,in gas cesa UNB
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Mode 2: C4 O, production and illumination g=esa UNB ME@M
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Mode 2: C4a Biomass evolution ¢-esa UNB
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Mode 2: Nitrogen in C4a liquid

300

250

N
o
o

150

N-NO, (ppm)

H
o
o

50

Biomass (g/1)/ OD (750 nm)

900 ppm/d

2,0

1,8 A

1200 ppm/d

1450 ppm/d

23,0

- 22,5

- 22,0

- 21,5

- 21,0

0, C5 (%)

- 20,5

- 20,0

- 19,5

- 19,0

— 18,5

0,0 T .
164 168

172 176 180

204 208 212 216 220

Time (day)

224 228 232

244 248 252 256 260

272

—— D
—— N outlet
- Noinlet



Mode 2: Carbon in C4a liquid ¢-esa UNB
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Compartment C4b upgrade icesa UMB MELISSA

INTRAVISION

A

Air flow (ms7)

-

[ S G 3 o s

- WA (gwwwwwwww
(=)

Air flow (m 3 ')

[ ey
%% %% % %% %% %% L L
|
i
e Pt - SR
22
.
-
s
=
i




—

cesa UFB

\

=

s

\

=

Compartment C4b: batch culture




Compartment C4b: batch culture




Compartment C4b: staggered culture

H/T every [

7 days

9 days old

Number of days in the HPC

seedling

7 \7 |7 |7 |7 (14 |14 |14 |14 |14
Age of plants in HPC
16| 16| 16| 16| 16 |23 |23 |23 |23 (23 | 30| 30| 30| 30| 30




