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The Answer is NOT Solar… 
 



“Efficiency Before 
Renewables!” 

Conventional energy use 

Renewable energy use 

Quantity 
of 

Energy 

? 





An Introduction to 
Solar Energy for your 

Home or Business 



Nothing New... 



19?? 





Is Solar Energy an 
Appropriate Technology? 

MAYBE! 

1. Regional Solar Resource 
2. Site-based Solar Resource 
3. Site-based needs, 

opportunities and limitations 
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Is your place 
solar compatible? 





The 
Site 
Visit 



Solar Power 

Solar Thermal  
    

Solar Electric 



Solar Thermal 
• Passive Solar 
• Solar Air Heat 
• Solar Water Heat 
Solar Electric 
• Direct drive 
• Battery-based, off grid 
• Grid-tied 
• Grid-tied, battery back-up 



Passive  
Solar 



Passive Solar 



 

Passive Solar Design Principles 



Solar Air Heat 

Reconsidered 



Transpired Air 

Recirculation Solar Air 

Appropriate Solar Thermal 
Technologies Appropriate Solar  

Air Heating Systems 



Transpired Air 



Ventilation Make-up Air 



Transpired Air 
 at Bemidji State 



Why solar air heat? 



Space Heat 
Other 
 

Appliances 

Water Heat 





 

 

 
Site Selection 



Parallel vs. Series Configuration 
Parallel	  Configura-on	  	   Series	  Configura-on	  

Configura-on	   in	   which	   the	   air	   can	   traverse	  
panels	   through	   the	   headers	   before	   traveling	  
through	  the	  body	  of	  a	  collector.	  	  
	  
This	   configura-on	   is	   best	  when	  possible.	   	   Less	  
fan	   power	   consump-on,	   higher	   collector	  
efficiency.	  

Configura-on	  in	  which	  the	  air	  must	  flow	  
through	  each	  collector	  individually	  before	  
traversing	  through	  any	  headers	  –	  No	  short	  cuts.	  	  	  

(end	  to	  end)	  

U-‐Shape	  



Fuel Source 
displaced	


Return on 
investment**	


Propane	
 9.2%	


Fuel oil	
 7.9%	


Natural Gas	
 6.6%	


Electricity 	
 6.0% 	


 

 

 
Payback 



Solar Forced Air  

Commercial Installation 





SERIES CONFIGURATION 

# Collectors SPF40 SPF32 SPF26 

2 8" Duct 8" Duct 6" Duct 
CFM 3 4 3.2 
Fan AXC200A AXC200A AXC150A 

Elec Consumption 68W 72W 61W 
CFM 4     
Fan AXC200B     

Elec Consumption 169W     
  10" Duct     

CFM 4     
Fan AXC250     

Elec Consumption 120W     

3 
Not 
recomme
nded 

Not 
recomme
nded 

Not 
recomme
nded 

PARALLEL CONFIGURATION 

# Collectors SPF40 SPF32 SPF26 

1 6" Duct 5" Duct 5" Duct 
CFM 4 3 4 
Fan AXC150A AXC125A AXC125A 

Elec Consumption 68W 41W 60W 

2 6" Duct 6" Duct 5" Duct 
CFM 2 2.7 2 
Fan AXC150A AXC150A AXC125A 

Elec Consumption 59W 100W 345W 
  8" Duct   6" Duct 

CFM 4   3.4 
Fan AXC200A   AXC150A 

Elec Consumption 60W   125W 

3 8" Duct 8" Duct 6" Duct 
CFM 2.8 3.5 2.4 
Fan AXC200A AXC200A AXC150A 

Elec Consumption 70W 83W 222W 
  8" Duct   8" Duct 

CFM 3.5   4 
Fan AXC200B   AXC200A 

Elec Consumption <175W   61W 

Fan Sizing 
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SYSTEM SIZING 



Solar Water Heat 



Solar Thermal Collector Types	



