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NASA’s SPACE-BASED PLANT GROWTH
CHAMBERS
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SPACE PLANT GROWTH CHAMBERS

Astroculture
(ASC)

8 Shuttle flights, 1 MIR flight

Advanced
Astroculture
(ADVASC)

1 1SS flight

WCSAR Biomass Production

System (BPS)

0 flight

Commercial Plant
Biotechnology Facility
(CPBF)

0 flight

Plant Generic
Bioprocess Apparatus R Bioserve

. . Plant Growth
Bionetics o = .
(PGBA) - Facility (PGF)

3 shuttle flights 3 shuttle flights
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ASTROCULTURE

« Growing Volume

Single Chamber, Volume: 4.071 cm3
Shoot height: 23 cm
Root height: 4 cm

Dual Chamber (each), Volume: 1925 cm?3
Shoot height: 14 cm
Root height: 4 cm

« Chamber Conditions

Temperature: 19-45°C +£0.5°C

Humidity: 55 - 95 %RH + 3 %RH

Light Intensity: 0 - 450 umol/m?/s (LED Red)
0 - 50 umol/m?/s (LED Blue)

CO.: 300 - 2000 ppm

Ethylene: < 50 ppb

Transpiration recovery rate: Max. 0.5 |/day
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ADVANCED ASTROCULTURE

« Growing Volume

Volume: 18,217 cm?3
Shoot height: 33 cm
Root height: 4 cm

« Chamber Conditions
Temperature: 17 -45°C +£0.5°C
Humidity: 45 - 95 %RH + 3 %RH
Light Intensity: 0 - 550 umol/m?/s (LED Red)
0 - 70 umol/m?/s (LED Blue)
CO.: 400 - 2000 ppm
Ethylene: < 50 ppb
Transpiration recovery rate: Max. 1.1 |/day
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COMMERCIAL PLANT BIOTECHNOLOGY
FACILITY (CPBF)

« Growing Volume

Volume: 109,935 cm3
Shoot height: 43 cm
Root height: 5 cm (changeable)

« Chamber Conditions
Temperature: 15-45°C +0.5°C
Humidity: 45 - 95 %RH + 3 %RH
Light Intensity: 0 - 900 pmol/m?/s (LED Red)
0 - 120 umol/m?/s (LED Blue)
0 - 470 pmol/m?/s (Fluorescent)
CO.: 300 - 2000 ppm
Ethylene: < 50 ppb
Transpiration recovery rate: Max. 2.0 l/day
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PLANT LIGHTING TECHNOLOGY - LED UNIT
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LED LIGHT PERFORMANCE

PPF Scale PPF Scale
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Test Conditions

* Ambient temperature: 25 °C

* Ambient humidity: 55%RH

* Power mode: continuous

» Cooling water: 50 Ib/hr at 22 °C

LED
Burning Test
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PLANT LIGHTING — FLUORESCENT UNIT

2015 -10 -5 0 +5 +10 +15 +20
Measured at 30 cm from the LED

FLU
Burning Test

Test Conditions
» Ambient temperature: 25 °C

» Ambient humidity: 55%RH
+ Power mode: continuous
» Cooling water: 50 Ib/hr at 22 °C

PPF (umol/m?/s)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

Test Elapsed Time (Week)

Wisconsin Center for Space Automation and Robotics, University of Wisconsin-Madison



10

FLUID NUTRIENT DELIVERY SYSTEM

Water/ Rooting
Nutrient ~ Matrix

Porous tube
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FLUID NUTRIENT DELIVERY SYSTEM
(Cont.)

Root Tray in use inside CPBF
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ASTROPORE™ HUMIDITY CONTROL

Air Stream ‘

Porous

surface

Air Stream d Delivery

FEATURES
* Humidification
 Dehumidification

« Condensation Recovery
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ETHYLENE SCRUBBER

xxxxxxxxxxxxxxxxxx
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FLIGHT EXPERIMENT

Wheat experiment
(STS-63)

Potato experiment
(STS-73)
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FLIGHT EXPERIMENT (STS-95)

Rose, before the flight Rose, after the flight
(STS-95) (STS-95)
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FLIGHT EXPERIMENT (6A-7A)

Arabidopsis experiment Before the flight

After the flight
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