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PRECEDENTS AND ONGOING EXPERIMENTS
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Rice Arabidopsis

Plants don’t grow well without
gravity forces

Worms behave well and reproduce
normally in microgravity

FACTS

Increased gravitropism promotes
plant growth and health

Inflatables habitats have been
tested and are being used

The rotating garden technology is
well-established
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Example Applications:

WIND TURBINES AVIATION AUTOMATION FORESTRY HARVESTING
MACHINERY

Wireless electricity transmitting is
possible and is being used
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(IN LUMENS) \ / \\\1 8 (0.3 m) from source The light ill S . ; full ilized. To illustrat
DECREASES | 1 Lumen / N candte por 12 (008 m?) e light illuminating from a source is not fully utilized. - To illustrate, one
; candle actually puts out a total of 12.5 lumens in all directions, but
_OVER DISTANCE /

only one of those twelve lumens actually falls onto a square foot of paper
held one foot away from the candle. Thus, there is only *1 lumen™ on the
paper, and the other 11.5 lumens are shooting into space (see sketch beow).

LUMENS LUMENS
* NOTICE HOW LUMENS DECREASE WITH DISTANCE =

Having plants around a central
light source is more efficient

PD18 - Packaged for
18” wheel

Brake Disk

Bell & Seal
Housing

Integrated Power &
Control Electronics

' | - Wheel Bearing
70 r ) System
Brake Caliper . l:,' . ) -
Capacitor \ PN 1/
Ring A’
Single-tooth Cast
Stator

Outer Rotor

Motor, power electronics, control

and brake in a single package Conventional
Wheel

Self-contained in-wheel motors
are used in the car industry

UNLESS OTHERWISE NOTED, METERS WILL BE USED FOR DIMENSIONS
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Courtesy of NASA - Molly Anderson

Changes in the loop

ACTUAL ISS ECLSS AND AREAS OF CHANGES



Regenerative Storage
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80% of nutrient
requirements

Temperature

and humidity

control unit Inedible parts
of the plants

\CJ

Microwaved

Compost
Atmopshere
Regeneration
50 % of the plant (C6H.,06 + 60,) Perspiration by the water is
is edible the rest goes to the worms recycled and brought back to Humans = C,H,,0,+6 0, —6CO,+6 H,0

as grinded organic material the plant |

Plants = (6 CO, + 12H,0 - CH_ 06 +6 0O, +6H0)X2=12C0O,+24H0 —>2CH, O, +120,+12H0
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Worms =C H. O +602—>6C02+6H2O
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NEW CYCLES
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SPACE OPTIMIZATION
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INSTALLATION PLANTING GROWING AND HARVESTING AND | CLEAN UP AND SEEDS TRANSFER
COMPOSTING PREPARATION MAINTENANCE AND TESTING

Roots extraction and
separation of edible

Routine check on plants
growth

Microwave processing of | Transfer of germinated
vermicast seeds in planters

ACTIONS Unpacking Planting of first
Mounting germinated seeds

Dry-run

Routine transfer of biomass

oraghic waste bags and Shredding of first
monitoring of worms non-edible mass

Germination of new seeds | Preservationof wormeggs | Burning of used vermicast

Preservation of seeds

Testing Transfert of first
Fixing organic bags
Calibrating

Washing of compost bags | Replenishment of growing
medium with compost

Test of rotating garden

EQUIPMENT General tools Plant container Sensors Gardening tools Clean-up machine Gardening tools
Power tools Base growing medium Compost bags Shredding machine Microwave machine Gloves

Sensors Germination machine Cold storage Gloves Sensors
Motors Compost bags Furnace Motors

15 hours/ month/ crew 15 hours/ month/ crew 15 hours/ month/ crew

DURATION 1 hour per rotating garden 3 hours/ crew 3 hours/ month/ crew
3 hours for bigger
centrifuge

Greenhouse module

Greenhouse module Greenhouse module

Storage module

Greenhouse module
Waste compartment

Germination machine
Growing areas
Compost machines
Waste amangement area

LOCATION All areas

DURATION

4 days

3 days

4 days

- 25 days for the compost to be ready

- 25 days for the first plant to grow

- A new cycle can begin

- Total required time for one crew - 43h/ month

SCHEDULE FOR FIRST HARVESTING CYCLE



SMALLEST UNIT - PLANTER

Planter structure

Growing medium:
-vermiculite

-perlite

-peat moss

-17% vermicompost
-green sand

-rock phosphate

Wick mesh made of
nylon
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