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Human Life Support Requirements : 

Inputs Outputs 

Dally (% total Da1ly (% total 
Rqmt. mass) mass) 

Oxygen 0.83 kg 2.7% 
Carbon 1.00 kg 3.2% 

Food 0.62 kg 2.0% 
dioxide 

Water 3.56 kg 11.4% 
Metabolic0.11 kg 0.35% (dnnk and 

food prep 1 solids 
Water 26.0 kg 83.9% Water 29.95 kg 96.5% 

(hyg,ene. flush /metabOliC unne 12 3""1 
laundry. d1shesJ 1hyg1ene flush 2-l 7""1 

(laundry d1sh 55 7'"<>) 

(latent 3 6""' 

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 chem1calty-bound water 
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Crops Needed for Space 

• High yielding and nutritious 

• High harvest index (edible I total biomass) 

• Horticultural considerations 
- planting. harvesting. pollination. propagation 

• Environmental considerations 
- photoperiod. temperature. mineral nutrition 

• Processing requirements 

• Dwarf or low growing types 

Some Crops for Life Support 

r.1 

Wheal 1NheC1t V'lllt'd: WhoJ: 

Soybean Potato Rtce Potato 

Potato Soybean Sweetpotato Canol 

Lettuce Rtce Brocco It Radtsh 

Sweetpotato Peanut 

I 

Kale Beet 

Peanut Dry Bean Lettuce Nut Sedge 
Rtce Tomato Carrot On ton 

Sugar Beet Carrot I Rape Seed (Canol a 1 Cabbage 

Pea Chard 
t 

Soybean Tomato 

Taro Cabbage 

1 
Peanut Pea 

Wtnged Bean Chtckpea 

I 
Otll 

Broccolt Lentil Cucumber 

On ton 
Oomo<o ~ _[ '"" "" 

1 
Strawberry On ton 

Chtlt Pepper __ j 

a Ttbbttls anrl Alford (19821 ° Hoff. Howe. and Mttcilet/ (19821. ~ SaltsiJury anrf Clarl. {19961 

u Gtlefson and 01\fadmk.ov (19941-dtet also mcludecJ supplemental ammal protc1n a{)(/ sugar 
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The Importance of Lighting 
--Electric Lamp Options 

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

. I ncandescent!T u ngs ten** 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 Sodium 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. 
*** * State-of-Art Blue and Red LEOs most efficient. 
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Phytofarms: A Pioneering Effort at 
CEA and Vertical Agriculture 

• Located in DeKalb, IL: Noel Da\'is, President and 
Founder 

• Operated from late 1970s through 1980s 

• Approximately 1 acre of growing area in a two-story 
facility 

• Hydroponic production of lettuce, spinach and herbs 

• Used over 1000, I 000-W water-cooled HPS lamps. 
Thus the facility drew - 1 MW of power and 
consequently shifted most of its demand to off-peak 
hours. 
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