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Following is our report regarding an evaluation of your farm site for renewable energy systems that would 

reduce electrical energy supplied from the Nishnabotna Valley REC. 

 

Wind Turbine: 

An anemometer collected data from Jan. 5 - March 4, 2011, at a location 250 ' southeast of the Houser house.  

Wind speed was collected at 36' and 46' above ground level.  

 

On Jan. 7, 2011, peak gust on the upper anemometer was 22 mph. At the same time, the lower anemometer 

registered 17.5 mpg. 

 

The power that can be generated by wind is proportional to the cube of the wind speed. With all other factors 

equal, the power generated at 17.5 mph is 5359 units and at 22 mph it is 10,648 units. The difference in the 

wind speed is 25.7% which increases the power generated to 98.7%. As you can see, higher altitude provides 

more wind speed and output.  

 

The ground elevation of the test site is 1,190'. The ground elevation approximately ¼ mile NE of the site is 

1,220'. Approximately ¼ mile north of the site, ground level elevation is 1,180’ with an oak grove extending 

approximately 900' toward the test site. Buildings are located 200' west of the site on a ground elevation of 

1,180'.  Two hundred feet south of the site are 60 and 80' tall silos. 

 

It was determined that this site would not provide sufficient wind speed for optimum energy production from 

50' tall vertical axis wind turbines. 

 

With the surrounding obstructions, it was determined that a horizontal axis wind turbine placed on a 100' tower 

would provide optimum energy output from the equipment. Noise generated from the airfoil should be taken 

into consideration when determining the final site. 

 

Photovoltaic: 

A solar pathfinder was used to find the site for a photovoltaic system. It was determined that the anemometer 

test location provides optimum sun throughout the year for a PV array. 

 

An array could be mounted onto a single stationary steel column with upper framework or a tracking system 

with upper framework. 

 

Production output is approximately 30% - 40% more with a tracking system versus a stationary system. 

 

Wind Turbine and Photovoltaic Array Costs: 

 

The cost to install a 2kW (2,000 watt) horizontal axis wind turbine on a 100' tower is approximately $55,000. 

This system produces 5,000 kWh yearly based on an average 12 mph wind speed for the area. After the 30% 

federal tax credit, the system cost if $38,000 or $19.25 per watt for the system output of 2,000 watts. 

 



The cost to install a 12 kW (12,000 watt horizontal axis wind turbine on a 100' tower is approximately 

$110,000. This system produces 20,000 kWh yearly based on an average 12 mph wind speed for the area. After 

the 30% federal tax credit, the system cost if $787,000 or $6.41 per watt for the system output of 12,000 watts. 

 

The cost to install la 3kW (3,000 watt) photovoltaic array on a single steel column with upper framework is 

approximately $21,000. This system produces 5,000 kWh yearly based on the Iowa Sun Radiation Map for the 

area. After the 30% federal tax credit, the system cost is $14,700 or $4.90 per watt for the system output of 

3,000 watts. 

 

Wind Turbine Recommendation: 

 

A wind turbine system should not be considered for the following reasons: 

1. elevation insufficient to surrounding area 

2. surrounding obstructions 

3. initial cost 

4. moving turbine components 

5. airfoil blade wear 

6. maintenance cost for the system and required lifting equipment 

7. insurance cost 

8. 20-year life span 

 

Photovoltaic Array Recommendations: 

 

A photovoltaic system is recommended for this site for the following reasons: 

 

1. Sufficient exposure to the sun 

2. Cost effective 

3. No moving components 

4. Remote monitoring of output of individual panels 

5. Low maintenance costs 

6. Guaranteed to produce 80% of original output at 30 years of operation 

7. Additional systems can be easily integrated into the system. 

8. Sufficient area for additional systems 

 

Once I receive your annual kWh usage, kWh cost and the amount of renewable energy you want to produce, I 

can provide a system quote and return on investment. 

 

Richard J. Henry VP 

PowerTech Renewable Energy, Inc 


