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Form and Function: 
Solar Energy in  
Cold Climates 



What about  
energy 
efficiency? 





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 





Is your place 
solar compatible? 





The 
Site 
Visit 



Solar Energy 

Solar Thermal  
    

Solar Electric 



Transpired Air 

Recirculation Solar Air 

Appropriate Solar Thermal 
Technologies Appropriate Solar  

Air Heating Systems 



Transpired Air 



Pre-heating Ventilation  
Make-up Air with Solar Heat 



Transpired Air 
 at Bemidji State 



Why Solar Thermal? 



Solar Thermal Market 
as Percentage of Total 

Solar Market -1% 



Solar Air 
Heat 





Site Selection 



Fuel Source displaced	 Return on investment**	

Propane	 9.2%	

Fuel oil	 7.9%	

Natural Gas	 5.0%	

Electricity 	 6.0% 	

Payback 





Solar Assistance 
Statewide Solar Assistance Training starts in ‘11! 

RREAL Partners with State of Minnesota Weatherization Program and 
9 Community Action Agencies on Statewide Solar Assistance Initiative 
serving more than 200 families! 

	

“	We’re	really	happy	with	the	system,	
and	like	how	it	looks	on	the	house.”	

Solar	Assistance	Recipient 
	 	 	-	

Burl	and	Donna 
“The	natural	gas	company	came	
out	 to	my	house	a<er	 I	 got	 the	
solar	system,	because	my	usage	
was	 so	 low	 compared	 to	 my	
neighbors!	 	 They	 thought	 my	
meter	was	 broken!	 	 But	 it	was	
my	solar	heater	that	was		
making	up	the	difference!”	

 
	Solar	Assistance	Recipient
	 	
	-	Norbert 

Outreach & Education 

Outreach & 
Education 

Solar Space Heating Systems 
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Solar Water Heat 



Glazed Flat  
Plate Collectors 



Evacuated tubes 



 

 

 

SOLAR WATER HEATING SYSTEM 
TYPES 

1. DRAINBACK 
2. CLOSED-LOOP 

PRESSURIZED ANTI-
FREEZE 





Drainback Schematic 











Solar Heat Sizing 
M

et
ho

d 
1 

•  Load Analysis for SDHW - # of gallons hot water/
day 

•  .75-1.0 square foot collector surface area / gallon 

M
et

ho
d 

2 •  Load Analysis 

•  (Wc) (Ts-Ti) (Cp) 8.33 

•  (65) (70) (1 BTU/lb. F) 8.33 = 37901.5 btus 

• Array Sizing  

•  PSH (4.3) / 10.76  = .399 kWh / sq. ft. / day 

•  .399 x 3413 = 1361 BTUs / sq. ft. / day 

•  Match with thermal collector rating 



Solar Electricity 



Types of PV Modules 

1. Mono-crystalline Si 
2. Poly-crystalline Si 
3. Amorphous Si 
4. CIGS 
5. CdTe 
 



Types of Solar 
Electric Systems 

Grid 
Interactive 

Stand 
Alone 

Battery-
based 

Grid Interactive 
Battery Back-up 



Grid-Interactive  
Solar Electric System 

•  Rebates 
•  Battery Free 
•  Flexible budgeting 









If the grid goes down, 
 so do you!  



Stand-alone  
Battery- Based System 

Pros 

If grid power not 
available, 
economically 
viable. 

Self-reliance! 

 

Cons 

Batteries higher 
O&M 
requirements. 

System sizing 
demanding. 











Reality Check: 
Flush Mount and Snow 

















Solar Electric Sizing  
•  Load Analysis - Determine ADC (Average Daily Consumption) 

•  Site Analysis - Determine PSH (Peak Sun Hours) 

•  ADC / PSH = PV Array Size 

•  Determine PV Make and Model 

•  De-rate PV module for real world application (.7 multiplier) 

•  Determine # of modules necessary to meet array size 



Incentives for Solar 

http://mn.gov/commerce/energy/
topics/resources/energy-

legislation-initiatives/made-in-
minnesota/ 



Incentives for Solar 

www.dsireusa.org 
Database of State 

Incentives for 
Renewable Energy 



“I'd put my money on 
the sun and solar energy.  
What a source of power!  
I hope we don't have to 
wait until oil and coal 

run out before we tackle 
that.”   

Thomas Edison 1931 



Thank you and 
sunny regards. 


