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Figure 1: Comparing 

finite and renewable 

planetary energy 

reserves (Terawatt-

years). Total 

recoverable reserves 

are shown for the finite 

resources. Yearly 

potential is shown for 

the renewables. 
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Impacts of  Renewable Energy
• Short term boost to the local and national economy

• Long term sustained growth

• Sustained job creation nationwide

• Long term energy solution

• No depletion of  resources

• Cleaner more healthy environment

“Installation firms employ the majority – 57% – of the nation’s solar workforce, while 

equipment manufacturing represents about two in ten solar jobs (15%). With the 

exception of manufacturing, all business activities increased employment over the course 

of 2015. Solar installation employers are creating jobs at a faster rate than the industry’s 

other business segments. Since 2010, solar installation firms have increased employment 

by 173%, from 44,000 to 120,000 workers. Roughly one in five employers reported 

hiring as “very difficult” this past year; experience was cited as the most important hiring 

requirement across all business activities."

DOE Report, 2016



GROWTH

• In the first quarter of 2016, 1,665 megawatts (MW) of solar PV were 

installed in the United States with the solar industry adding more new 

capacity during this period than coal, natural gas and nuclear combined.

• The U.S. solar market is set to grow a staggering 119 percent this year

• Solar supports 626 Jobs currently in Iowa

• Led by the utility-scale segment, GTM Research forecasts 16 gigawatts (GW) 

of solar will be installed in the U.S. in 2016, more than doubling the record-

breaking 7.3 GW installed in 2015.

• the U.S. is on the verge of the 1 millionth solar installation milestone

• Source, SEIA



Where to start?
• Sealing the building envelope

• Compact fluorescent or LED lighting

• Phantom loads and energy wasting habits

• Energy conservation is the most effective use of  your      

money

• Weatherization, insulation, windows

• Heating and Cooling Systems

• Programmable thermostats, a few degrees lower 

at night can save 6% - 16% of  heating energy

• Appliances

• Switching to energy star appliances can save     

18% - 20%



• Electricity is the movement of  electrons in the

outer (valence) shell from one atom to another

Electricity
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Photovoltaic Cell
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Solar Energy is transferred from the sun to the Earth via the 

infrared spectrum and photons

Sun Earth

Solar Basics
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Enough sunlight hits the earth’s surface in one hour to power earth for one 

year





HOW MUCH SPACE WOULD BE NEEDED TO POWER 
THE US WITH SOLAR?



THE WORLD?



Photovoltaic Cell
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• The sun has an average of  1000 watts/Meter² of  

potential energy

• Mono crystalline cells are around 15-24% efficient

• Multi crystalline cells are around 12-18% efficient 

2010



Photovoltaic Panels
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Monocrystalline Polycrystalline Amorphous or thin film
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Tilted vs. Flat Panels
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Grid Tied Components
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Inverter
Grid Tied w/ Batteries

Charge Controller Battery Bank
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GRID TIED

• String inverters 

• Micro inverters, transform to AC at 

panel

• Optimizers – string inverter plus DC 

optimizer, optimizes before inverter.  Hit 

price point better than microinverter.  

Solar Edge



MONITORING SYSTEMS

• Most all industry inverters have monitoring system that come with it. 

• Whole house monitoring options are available as well…pair the two.

• Utility bill doesn’t accurately reflect what the system is producing.



Solar Examples

School House Apartments, Ft Madison

300kW

Iowa State Bank, FF, 35.5 kW

Kalona, 800 kW Farm, 4.5 acres

Fairfield Public Library, 18.5 kW

Fairfield Residence, 7.56 kW



First commercial battery system in Iowa

227.5 kW – 600 panels

Saves $75,000 per year, $1.8M in 25 year life of system.

Because of larger commercial tariff, batteries make sense.  System detects when energy use exceeds limit 

of 75 kW, batteries kick in to reduce the demand, so they may stay on a smaller commercial tariff.

Cedar Rapids system:  5 year payback.  Coralville: 10 year payback



Evaluating Your Solar Resource
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Solar Resource
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Solar Pathfinder
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IOWA ENERGY CENTER SOLAR CALCULATOR



Solar Tips
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• Every dollar spent on energy efficiency can save 3 to 

5 dollars on producing that power

• Good southern exposure with no shading

• Batteries reduce system efficiency, develop system 

without them if  possible

2010



How to Size Grid Tied Solar System

Step 1: Find monthly energy usage average

• 1000 kWh/month

Step 2: Find Annual usage

• 1000 kWh x 12 months – 12,000kW

Step 3: Divide by average solar output

• 12,000kW/1300 = 9.2

9.2 kW Solar Array



Example Continued (2009)
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A solar array installed will cost approximately 

8,000 to 10,000 per kW

For a 7.31 kW array it will cost $58,480 - $73,100

Including the Federal Rebate of  30%

Turn key system price:

$40,936 - $51,170

Current Actual price, at $3/watt = $21,900

$3.5/watt = $25,585

2010



NET METERING BASICS

• In Iowa – publicly traded utilities mandated by IUB to net meter 

• You pay what you are normally charged – become power producer

• Meter literally slows down and gives you credit.

• Currently you get full credit back, as long as you own that meter.  Once 

system is paid off, banking value of energy that you can then use in the 

future…hot tub, electric car.


