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Abstract 

Wind turbines are becoming popular in the renewable energy world. Development in the wind turbines are being made to make it 

more reliable and effective but the problem is with the transmission of power from the generating plant to the remote (off-grid) 

locations. Many developing countries have very limited power distribution to rural locations, and small wind turbines have proven 

to be an effective means of bringing electricity to many people and villages in remote locations. From here we define the main 

objective of the project is to design and develop a small scale wind turbine to serve as an effective means of generating electricity 

in remote locations. Savonius wind turbine is one of the kinds of vertical axis wind turbine in which we have made some design 

alterations to develop Aeroblade Savonius wind turbine. Aesthetic, economic and functional requirements are incorporated into it 

in order to make it a part of the sustainable consumer products. Other than the rural areas, installation of this turbine in schools, 

parks, offices and anywhere required will considerably reduce the electricity bill. This turbine is designed as an aid to the energy 

consumption of the product in which it is incorporated,  maintaining the advantages of a conventional Savonius rotor as self-

starting, easy manufacture and maintenance and able to integrate into its environment.                 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Wind power is the conversion of wind energy into electricity or mechanical energy using wind turbines. The power in the wind is 

extracted by allowing it to blow past moving blades that exert torque on a rotor. The amount of power transferred is dependent on 

the rotor size and the wind speed. Since wind speed is not constant, the annual energy production of a wind converter is dependent 

on the capacity factor. A well sited wind generator will have a capacity factor of about 35%. This compares to typical capacity 

factors of 90% for nuclear plants, 70% for coal plants, and 30% for thermal plants. As a general rule, wind generators are practical 

where the average wind speed is 4.5 m/s or greater. Wind energy is plentiful, renewable, widely distributed, clean, and reduces 

greenhouse gas emissions if used to replace fossil-fuel-derived electricity. 

 The two basic types of wind turbines are horizontal-axis turbines and vertical-axis turbines. The size of wind turbines varies 

widely. The length of the blades is the biggest factor in determining the amount of electricity a wind turbine can generate. Small 

wind turbines that can power a single home may have an electricity generating capacity of 10 kilowatts (kW). The largest wind 

turbines in operation have electricity generating capacities of up to 10,000 kW and they are often grouped together to create wind 

power plants, or wind farms, that provide power to electricity grids. 

 Vertical-axis turbines have blades that are attached to the top and the bottom of a vertical rotor. The Vertical Axis Wind Turbine 

(VAWT) is the most popular of the turbines that people are adding to make their home a source of renewable energy. While it is 

not as commonly used as the Horizontal Axis Wind Turbine, they are great for placement at residential locations and more. The 

design of our wind turbine follows the basic design of Savonius wind turbine which falls under vertical axis turbines. 

II. SAVONIUS DESIGN 

The Savonius wind turbine was invented by the Finnish engineer, Sigurd Johannes Savonius in 1922. The Savonius vertical-axis 

wind turbine is a slow rotating, high torque machine with two or more scoops and are used in high-reliability low-efficiency power 

turbines. Most wind turbines use lift generated by airfoil-shaped blades to drive a rotor, the Savonius uses drag and therefore cannot 

rotate faster than the approaching wind speed. 

https://energypedia.info/wiki/Wind_Turbine_Technology
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Fig. 1: Savonius Design – Schematic 

 Generally, it consist of two half cylinders attached to a vertical shaft and facing in opposite directions to form a two-vanned 

rotor.  Savonius turbines are used whenever cost or reliability is much more important than efficiency. Most anemometers are 

Savonius turbines for this reason, as efficiency is irrelevant to the application of measuring wind speed. As we know there is a 

maximum efficiency that can be attained by the wind turbine despite of its design and all other parameters. In this way, the 

maximum efficiency that can be attained by a Savonius rotor is 15% to 25%. 

III. AEROBLADE DESIGN 

The shapes of the blades are aero foil type so that the scoops experiences less drag when moving against the wind than when 

moving with the wind. The design of this turbine is made using the modelling software CATIA. The assembly of the turbine consist 

of four parts namely two half blades, a base plate and transmission gears. These parts are fabricated by rapid prototyping (3D 

printing) and assembled which forms a module. A module is shown in the picture below. 

 
Fig. 2: Single Module 

 The spatial distribution of the blades is of critical importance to ensure a maximum of wind power is captured and converted 

into electricity.  This turbine will rotate about the vertical axis as a bearing is attached to the base plate of this turbine. Then the 

rotational energy will be converted into electrical energy by using a dynamo. Gears are designed with 1:4 transmission ratio with 

72 teeth and 18 teeth in the driver and driven gear respectively. The module of the gears are 1.81 mm. For the energy production 

the 12V DC motor is used as a dynamo. A dynamo is an electrical generator that creates direct current using a commutator. The 

electric dynamo uses rotating coils of wire and magnetic fields to convert mechanical rotation into a pulsing direct electric current 

through Faraday's law of induction. 

IV. RESULTS & DISCUSSION 

The turbine is tested in the wind tunnel at different wind speeds to observe and record the performance of the turbine at various 

wind conditions. A wind tunnel is a tool used in aerodynamic research to study the effects of air moving past solid objects. A wind 

tunnel consists of a tubular passage with the object under test mounted in the middle. Air is made to move past the object by a 
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powerful fan system or other means. The test object, often called a wind tunnel model, is instrumented with suitable sensors to 

measure aerodynamic forces, pressure distribution, or other aerodynamic-related characteristics. The table below shows the voltage 

produced at various wind speeds. 
Table – 1 

Turbine Test Data 

Wind velocity (m/s) Revolution speed of the turbine (rpm) Voltage produced (V) 

3 48 0.8 

4 60 1 

5 84 1.4 

6 126 2.1 

7 174 2.9 

8 216 3.6 

9 246 4.1 

10 270 4.5 

11 276 4.6 

 The above data can be easily interpreted and the performance of the turbine can be precisely observed by the graphical 

visualization of the data. The relation between the wind speed and the voltage produced is represented in the graph below. 

 
Fig. 3: Wind Velocity vs Voltage Generated 

 From the above data, it is obvious that under normal operating conditions i.e. when the wind velocity is around 5 m/s, a single 

module of the turbine can produce around 1.5V of energy. We know that when the voltages are connected in series, it gets added 

up. So to meet the requirements the number of modules that have to be connected in series can be calculated. Note that as this 

turbine is the prototype model, it is fabricated in a 3D printer up to its print volume capacity. So the size of the turbine can be 

increased to capture more power per module installed. When going for mass production of the turbine, the mold for the turbine can 

be made which will drastically reduce the production cost and the time. 

V. MERITS 

 As wind tree is located near to the consumer premises transmission cost will be very less. 

 It can produce electricity irrespective of the wind direction. 

 Wind tree works silently with least noise about 5 dB and hence these can be installed everywhere. 

 It can be easily installed anywhere and it gives the aesthetic look. 

 They are particularly suitable for areas with extreme weather conditions, like in the mountains where they can supply 

electricity to mountain huts. 

VI. DEMERITS 

 The scoop system used to capture the wind’s energy is half as efficient as a conventional turbine, resulting in less power 

generation. 

 As the size of a module is very small, large number of modules are needed for the effective power production. 

VII. APPLICATIONS 

Markets for these types of applications exist all over the world, but one major opportunity for small wind turbines is in developing 

countries. Small scale wind turbines has wide range of applications commercially and domestically. 

 It can be installed in hilly areas where the power transmission through wires are very hard. 
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 It can be installed in the highways. As the fast moving vehicles induces the fast movement of air, small wind turbine are very 

efficient here. 

 Installation of this turbine in houses will helps in reducing the monthly electricity bills. 

 These turbines serve many rudimentary functions, such as pumping water and refrigeration that help to increase the quality of 

life for many people. 

VIII. CONCLUSION 

From our research we were able to come up with many important conclusions and suggestions  which  will  profit  the  future  

advancement  of  the vertical  pivot  wind turbines. Wind turbines are a start for society to lessen the damage done to the earth by 

not using energy sources that produces pollution. These recommendations will hopefully aid in the development of a technology 

that would allow green energy to reduce energy costs in the average household and better the environment. Future tests could help 

determine the feasibility of houses, neighborhoods, or cities powered by wind turbines and being able to run on renewable energy. 

 Wind power only makes up a tiny percent of electricity that is produced. Unlike coal, wind turbines don't create greenhouse 

gases and are completely renewable source. Many people believe that the wind energy could soon be our main source of energy. 

Though wind turbines can cause complaints and fatalities of wildlife, it could be the energy solution we have been looking for. 
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