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Abstract-This project studied the potential for installing roof-mounted vertical axis wind turbine (VAWT) systems on house 

roofs. The project designed several types of VAWT blades with the goal of maximizing the efficiency of a shrouded turbine. 

The project also used a wind simulation software program, WASP, to analyze existing wind data measured on the roofs of 

various WPI buildings. Scale-model tests were performed in the WPI closed- circuit wind tunnel. An RPM meter and a 12 volt 

step generator were used to measure turbine rotation speeds and power output at different wind speeds. The project also 

studied roof mounting systems for turbines that are meant to dissipate vibrations to the roof structure. Turbine vibrations 

were measured during the wind tunnel tests and in impact tests on a scale-model house. Recommendations were made for 

future designs of roof-mounted VAWTs. 
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I.INTRODUCTION 
 

With populations increasing exponentially and our natural 

resources being strained by increases in demand, it is more 

important than ever to invest in renewable energy. Our 

consumption of fossil fuels as energy has been traced to be 

a leading cause in environmental issues. The byproduct of 

fossil fuel consumption is carbon dioxide, which has been 

named to be a primary constituent leading to Global 

Warming. The amount of carbon dioxide that someone or 

something produces is known as its “carbon footprint.”  

 
The media has been focusing on this issue and many green 

movements have started to try and reduce our “carbon 

footprint.” (Green Student U, 2008).There are only a few 

types of energy that do not produce carbon dioxide. These 

are nuclear power and renewable energy sources such as 

wind, solar and hydro power. 

 

Renewable energy sources are the cleanest from of these 

sources, because there is no waste formed as byproducts of 

these sources. Nuclear energy produces nuclear waste 

which could take up to but not limited to 100 years until it 
can be disposed of properly. Wind turbines have been used 

throughout the world to generate electricity from off shore 

wind farms to residential smaller scale wind turbines. 

(California Energy Commission, 2012). 

 

There are two main types of wind turbines. The two 

general categories for wind turbines include vertical axis 

or horizontal axis wind turbines. The turbines are 

classified upon how the shaft of the generator is mounted. 

The horizontal axis wind turbine HAWT was invented 

before the vertical axis wind turbine (VAWT), which led 

to its popularity and wide use. Figure 1.2 shows a diagram 

of these two types of systems.This project is an extension 

of previous work at WPI in MQP projects that focused 

upon VAWTs.  

 
The research in this project was intended to improve 

VAWT efficiency and maximize the energy generation 

from the wind’s available power. This was done by 

considering alternate turbine designs adding a shroud 

around the wind turbine. The project researched blade 

designs that performed the best with a 90° enclosure. The 

enclosure is a shroud that surrounds the turbine and allows 

wind to enter the area at a 90° angle. The enclosure was 

expected to increase the turbine’s revolutions as compared 

to a turbine without an  

 

Fig.1 Vertical Axis Wind Turbine. 
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The project also entailed research into reducing the 

amount of vibration experienced by a roof caused by wind 

turbines. This was approached by variations of vibration 

dampening systems on the roof mounting system. To see 

how effective a VAWT system would be in Worcester, 

specifically WPI facilities, a software program called 

WAsP was used with wind speed data collected over the 

past couple of years. WPI has a few anemometers located 

on top of Daniels and East Hall as well as the campus 

center. With these data, the WASP software was used to 

create plots showing the wind patterns experienced on top 

of the dormitories. 
 

II. ADVANTAGES 
 

These turbines have fewer parts than those that orient the 

rotary mechanism and blades horizontally. That means 

fewer components to wear out and break down. Also, the 
supporting strength of the tower doesn’t need to be as 

much, because the gearbox and generator are near the 

ground. Parts for controlling pitch and yaw aren’t needed 

either. 

 

The turbine doesn’t have to be facing the right wind 

direction either. In a vertical system, air flowing from any 

direction or speed can rotate the blades. Therefore, the 

system can be used to generate power in gusty winds and 

when they’re blowing steadily.  

 

III. CONCLUSIONS 
 

From our research we were able to come up with many 

important conclusions and suggestions which will benefit 

the future development of personal vertical axis wind 

turbines. We were able to design a VAWT system that 

improved power output by 70% as compared to the 

previous project. From our results we were able to 
recommend new design aspects to improve the system and 

efficiency. 
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