
SOLAR is HERE! 



MREA Overview

• RE Education and Demonstration
• 25th Annual Energy Fair (June 20‐

22)
• Net Zero Campus (I think)
• Accredited Certificate Training 
• Midwest Solar Training Network
• Grow Solar Partnership
• Solar Powering Conference Series
• Offices in Custer and Milwaukee, 

WI

Source:  www.midwestrenew.org, www.midwestsolartraining.org www.growsolar.org



 ALWAYS FIRST!

Spend $1 on efficiency 

Save $3 on RE system
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Data from EIA
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Source: Energy Information Administration

Wisconsin ranks 12th highest for electric costs 

 $.1439 kWH

Rates continue to increase

Uncertainty in public benefits market







Source: Union of Concerned Scientists—”Burning Coal; Burning Cash” http://www.ucsusa.org/clean_energy/technology_and_impacts/impacts/burning‐coal‐states.html



Surface coal mining DuQuoin‐ IL State Geological Survey
pvoices.org



Photo Credit: Appvoices.org



Scene from Gasland
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“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.”



 It is a profitable long term investment!

 Predictable home energy prices for 25+ years 

 Impactful environmental benefits

Clean Energy Independence



 Solar power is an American 

Success Story

 Bell Labs invents the 

modern silicon solar cell in 

1954







Now 10,250 MW of 

solar installed in US

Enough to power 1.7 

million homes

Residential solar had 

it’s best quarter in Q3 

2013 installing 186 MW











 Photovoltaics

No moving parts

DC Electricity

Magic





 Mono‐Crystalline

 Two Silicon wafers 
(1mm thick) 

 Amorphous or CIGS



Module ‐ collection 
of solar cells

Array‐ collection of 
modules sized to 
meet energy demands



 Roof mount is          
most common

Need good solar 
window

Concerns

‐ Snow

‐Wind Loading

‐ Roof Condition



Tracking Systems

More Generation

More Expensive 

Moving Parts

Awning Mount



Grid     Tied    System 
 Simple system

 Least expensive

 Net metered (under 2mW)



• Utility Inter‐Tied

‐ PV system connected to the utility grid. Uses utility 

to supply electricity above the system output.  

• Utility Inter‐Tied With Batteries

‐ PV system connected to the utility grid.  Has battery storage to supply power during 
utility outages. 

• Off Grid or Standalone System

– System not connected to utility grid

– All energy produced must be used or stored

– Most expensive type of system 



 Emergency power

 Some hav storage

 Variable sizing



• Heat water for household 
uses

• Space heating

• Business use as well

Solar Thermal Systems



System Configuration
Solar Hot Water

Source: Solar Water Heating, Ramlow & Nusz



Space Heating
Solar Hot Water

• Expanded systems are used to 
provide heat for homes and 
businesses

• Works with radiant floor heating 
systems, or pre‐heating for forced 
air furnaces

• Not compatible with baseboard 
or cast iron radiators.  



Wind Power
Wind Power



Tower Types
Wind Power

Guyed Lattice Tilt Up Free Standing



 Utility Intertied Without Batteries  

 Most new wind systems above 1kW 

+ Easy to maintain, least expensive, 
net metered

- When the grid goes down, your 
power is out

Balance of System
Wind Power

Wind Turbine

Utility Grid
Meter

Home Loads

Inverter



www.midwestrenew.org

MIDWEST RENEWABLE ENERGY ASSOCIATION
Doug Stingle
dougs@midwestrenew.org
715‐592‐6595 x 104


