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2.
Development Status of
JAXA’s ECLSS




JAXA's Advanced ECLSS Schematic diagram
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Water recovery system

Processed
water
Processed
water Acid/Alkali
water

A

Cathode

of water

(D Electrolysis ° @ @

Explore to Realize

3 Direct reaction by oxidizing

Organic
compound -
Gcncrate of 0\1d121112
Organic
compound

(37 Indirect reaction on
the surface of electrode




Air revitalization system
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Waste management system
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JAXA's Advanced ECLSS with Plant cultivation
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JAXA's Advanced ECLSS with Plant cultivation %*A
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JAXA's Advanced ECLSS with combination of physico-chemistry
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JAXA's Advanced ECLSS with combination of physio-chemistry
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study Results about bioregenerative ECLSS using Ehlamydnmnna%m

so far...

Preliminary experiments shows;
Chlamydomaonas may be able to propagate in urine medium. (without
pretreatment of nitrification)

Consumption of COZ by Chlamydomanas in al0 ml incubator was confirmed at
3000 ppm COZ.

Selecting specific light spectrum and using pulse light will optimize power
efficiency.

Chlamydomonas contains some carbohydrate and protein.




summary

We have been developing physio-chemical ECLSS
and trying to develop bioregenerative ECLSS for
future ECLSS with combination of them.

The challenge before us is ...
Power
Mass
Controllability
Stability




3.
Demonstration Platform in
"Kibo” for Agro-space




Cell Biology Experiment Facility - Left (CBEF-L) %*A
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CBEF-L Operation Configurations
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CBEF-L Operation Configurations
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LBEF-L Concept I. Increasing Sample Number %*A

CBEF-L can accommodate the same number of sample canisters or mouse
cages as the current CBEF having the same micro-g and artificial-g sections.
Moreover, micro-g section of CBEF-L can be replaced with the second artificial-
g section. The advantage of having two artificial-g sections is that it can create
4 different gravity levels (including micro-g) at the same time.
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CBEF-L Cancept 2. Mitigation of Gravity bradient
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In case of mice, the current centrifuge with R175 mm occurs 24% difference in
gravity gradient between bottom (feet) and top (head) of a mouse. By increasing
the size of centrifuge to R380 mm, the difference reduces to 10%.

B Current Centrifuge (0350mm/R175mm): 1G@bottom, 0.76G@top (A-24%)
B Large Centrifuge (0760mm/R380mm): 1G@bottom, 0.90G@top (A-10%)
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CBEF-L Concept 3. Increasing Installation Area %*A

For example, habitat cage for a rat requires more than 387cm? of floor
dimension. The enlarged centrifuge can house 6 habitat cages with floor
dimension of approximately 400cm?.

B Current Centrifuge (®350mm/R175mm): floor dimension ~102cm?
B Large Centrifuge (®760mm/R380mm): floor dimension ~400cm?

Habitable space of the current Habitable space of future habitat cage for large
: | habitat cage ;| centrifuge

Mouse Habitat Unit
,_\_ ME:::E~ZE.BIk; L (- Large Habitat Unit (*)

Mass: ~7.0kg

Floor dimension: ~400cm?

: Floor dimension: ~|02cm?

(*) Not exist yet. Assuming upscaled current cage.




Multi-purpase Small Payload Rack (MSPR)
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Freezer-Refrigerator Of STirling cycle (FROST)
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Summary

CBEF-L can be used to test under the gravity condition
of the moon and Mars.

MSPR can be used to test using gases, water and
viden.

FROST can be used to create the environment of
constant temperature.




