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�
Introduction  Solar Green Gardening - Friday 3:30 Classroom 2  
An introduction to individualized local green gardening integrated greenhouse 
technologies based on thermal solar, heating and cooling aspects, rainwater 
management and irrigation, radiant heating for longer growing seasons. Tomas 
Koenig of Advanced Thermal Solutions highlights these options for residential  
attached solar greenhouses and freestanding greenhouses. 
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Over view most common solar greenhouse features �
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Fuel Oil   - 1 gallon (grade #2)  139,000 Btu 
Natural gas    - 1 Therm   100,000 Btu 
Propane  gas   - 1 gal (liquid)  90,000 Btu 
Electricity   - 1 kW   3140 Btu 
Wood    - 1 ton ( 2200 lbs)  9,000,000 - 17,600,000   Btu 
Wood dry   - 1 cord standard  18,000,000 – 24,000,000 Btu  
Kerosene   - 1 gal    135,000 Btu 
Coal    - 1 ton (standard)  16,200,000 -  26,000,000 Btu 
  
Typical heatloss per sq.ft. and construction type   Pre construction planning  
R -Value = h * sq.ft * deg F /BTU Thermal Resistance  (time rated of heat flow 
through area and unit temperature) 
(one inch air gap ~ R1 (static model) 32F – greenhouse temperature 42 F desired.  
 
 

A) green house  with  polycarbonate         unusually tight:    heatloss: <50>   Btu / sq.ft.@ 650 (sq.ft)10x10 = 0.3 gal LP per hour 
B)       with single ply Polyethylene      not tight:    heatloss: <100> Btu / sq.ft.@ 650 (sq.ft) =  ~ 0.5  gal LP per hour 
C)             *)   with double ply Poly ethylene     better: heatloss:  <75>  Btu / sq.ft. 
D)   with insulation at north side walls    heat loss:  no data yet   
Running cost estimate for greenhouse – 10x10 – 30 days 8 hour – 30 days 6 hours – 30 days 4 hours – average is 90 days 6 hours to 
prevent freezing. 90 x 6 x 0.5 = 270 gal LP – requires thermostat.   
 
Insulation preparations:   
Winter: Planters with insulation – bubble wrap pots – bubble wrap covers – individual or as common hood  
Winter: Plant beds with insulation – insulation bubble wrap lined plant beds  
Summer: Shading cloth against too much sun light  
Orientation:  typical Gable ends point North - South  (traditional) 
   Full sun light Gable ends point East – West  (newer approach) 

 
Venting preparations: The area of the venting should be equal to between 1/5 to 1/6 of the greenhouse floor area 
Solar chimney      
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 Low Impact solar green house:    Cold frame 
A) low cost old windows (cast away from demolition)   
Simple A frame (side view resample an A )  required two windows and three pieces two 
bys (2x4) or other leftover. Attach two windows to top board – add side pieces same 
length    
Polystyrene foam boards 1“ inch to 2” inch underneath slab R4 –R8 around perimeter  - 
basement slabs 
Concrete barrier foil equivalent to R8 – slab on slab retrofit  
Poly Urethane expanding foam around openings  
Anti -Crack membrane below tiles   

B) active heat loss preventions   
Combination with raised bed   
Heat Electrical cable or other  
 
 
 
 
 
 
 
 
 
 

Trombe wall Design (classic) : 
Two openings provide natural convection in combination  
with a larger cooler area. Green house adaptation inlet  
openings are diagonal. Back side towards cooler (northern wall) 
outlet openings are high at front (southern wall).  
 
 
 
 
 

–  
–  
–  
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–  
 

Typical Organic fertilizer   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 


