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Human Life Support Requirements: 

Inputs Outputs 

Daily (% total Daily (% total 
Rqmt. mass) mass) 

Oxygen 0.83 kg 2.7% 
Carbon 1.00 kg 3. 2% Food 0.62 kg 2.0% 

Water 3.56 kg 11.4% 
dioxide 

1 drmk and Metabolic 0.11 kg 0.35% 
food prep I solids 

Water 26.0 kg 83.9% Water 29.95 kg 96.5% 
1hyg1ene. flush (metaboliC ur1ne 12 3",.) 

laundry. d1shes) (hyg1ene flush 2-1 7" .. ( 
(laundry d1Sh 55 7° .. 1 

(latent 3 6°o) 

TOTAL 31.0 kg TOTAL 31.0 kg 

Source. NASA SPP 30262 Space Station ECLSS Architectural Control Document 
Food assumed to be dry except for chemically-bound water 

2 



,----------------------- -----

Space habitats for humans will 
require protected, controlled 

environments. 
The same will be true for plants. 

~ To grow crops in space would also 
requ ire a controlled environment approach 

3 



Key Factors for Choosing Life 
Support Technologies 

• Mass 
• Power Requirements 

• Volume 

• Stowage and Deployment 

• Ease of Integration 

• Reliability I Risk of Failure 
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Some Drivers for Space Horticulture 
and Life Support: 

~ Maximi:::e riel d.~· to reduce srstem mass and l'olume . . 

~ Select nutritious and easi~r managed crops 

~ Consider dwmfand high harvest index crops 

~ Energy efficient lighting 

~ Develop reliable .\·upport hardware to reducefailures 
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Potential Crops for Life Support 

I:: II II ~I 

;",· 1.1· 

Wheat Wheat Wheat Wheat 

Soybean Potato Rrce Potato 
Potato Soybean Sweetpotato Carrot 

Lettuce R1ce Broccolr Radrsh 

Sweetpotato Peanut Kale Beet 
Peanut Dry Bean Lettuce Nut Sedge 

Rrce Tomato Carrot Onion 
Sugar Beet Carrot Rape Seed (Canola) Cabbage 

Pea Chard Soybean Tomato 
Taro Cabbage Peanut Pea 

Wrnged Bean Chickpea Dill 
Broccoli Lentil Cucumber 
Onron Tomato Salad spp. 

Strawberry Onion 
Chrlr Pepper 

8 Ttbbitts and Alford (1982). b Hoff. Howe. and Mile/Jell (1982). 'Salrsbury and Clark (1996). 

"Gttetson and Oktadntkov (1994)-dtet also mcluded supplemental ammal protern and sugar 
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Electric Light Options 

Lamp Type Conversion· Lomp Life' Spectrum 
Efficiency (hrs) 

. Incandescent/Tungsten ** 5-10% 2000 lntermd . Xenon 5-10% 2000 Broad . Fluorescent*** 20% 5,000-20,000 Broad . Metal Halide 25% 20,000 Broad . High Pressure Sodium 30% 25,000 lntermd . . Low Pressure Sod ium 35% 25,000 Narrow . Microwave Sulfur 35-40%+ ? Broad . LEOs (red and blue)**** 40% + 100,000? Narrow 

• Approximate values. 
" Tungsten halogen lamps have broader spectrum. 
"' For VHO lamps: lower power lamps with electronic ballasts last up to -20.000 hrs . 
.... Green LEOs - 10- 15% efficient: state-of-art white LEOs- 20-25% efficient. 
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