
IJSRST173661 | Received : 01 March 2019 | Accepted : 13 March 2019 | March-April-2019 [ 6 (2) : 345-350 ] 

 

© 2019 IJSRST | Volume 6 | Issue 2 | Print ISSN: 2395-6011 | Online ISSN: 2395-602X 

Themed Section: Science and Technology 

DOI : 10.32628/IJSRST173661 

 

 

  345 

A Review on the Vertical Axis Wind Turbines 
Ankita G. Birkhede1, Harshada B. Tekade1, Simran S. Sarode1, Ruchika S. Marghade1, Puja D. Ingle1, Monu B. Thakre1, 

Prof. Piyush Bahad2 
1BE Scholar, Department of Electrical Engineering, Jhulelal Institute of Technology, Nagpur, Maharashtra, 

India 
2Assistant Professor, Department of Electrical Engineering, Jhulelal Institute of Technology, Nagpur, 

Maharashtra, India 

 

ABSTRACT 

 

This paper gives an outline of a vertical axis wind turbine. The conduct of the Vertical Axis Wind Turbine 

(VAWT), present innovative state, new finding through displaying work and future bearing of VAWTs were 

checked on. It was seen that VAWT assumes an essential job in the present vitality emergency. Ones can 

anticipate that person abiding in a world with wind turbines and sun oriented boards because of present vitality 

emergency with the non-sustainable power source. Wind vitality has been recognized as a promising 

inexhaustible choice Although the full life cycle bookkeeping indicates VAWTs are invaluable on a cost 

premise or materials premise over horizontal axis wind turbines (HAWTs), Currently the VAWTs don't 

produce enough electricity because of certain difficulties which talked about in this paper. Drag driven VAWT 

(Savonius type), lift driven VAWT (Darrieus type) and a crossbreed of both (D+S) turbine efficiencies can be 

expanded by including the diverter framework that directs the wind towards the turbine sharp edges. A great 

deal of explores are progressing at present in this dimension. From the huge review of the present innovative 

conditions of VAWT, it was seen that China is the main analyst in this field for as far back as a couple of years 

while European nations serve their place in this exploration zone. 
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I. INTRODUCTION 

 

Sustainable power source is the most essential 

subject on the planet at present. It was distinguished 

that the non-renewable energy source saves on the 

planet are lessening quickly and no stores were 

recognized. Notwithstanding that, vitality age from 

petroleum derivative may cause such a large number 

of ecological issues like discharge of nursery gasses, 

an unnatural weather change and corrosive 

downpours. Sustainable power sources assume a 

noteworthy job in these kind of circumstance. The 

sustainable power source is the vitality that extricates 

from inexhaustible sources, for example, Winds, 

Sunlight, Rain, Tides, Waves, Geothermal warmth… 

and so on. Ordinarily, sustainable power source gives 

vitality to four distinct territories. They are 

electricity age, air and water warming/cooling, 

transportation, and provincial (off-lattice) vitality 

administrations. [1] for instance, Iceland and Norway 

as of now create their electricity by utilizing 

sustainable power source. A ton of nations has define 
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up an objective to achieve 100% sustainable power 

source later on. For instance, the administration of 

Denmark has chosen to switch the complete vitality 

supply (electricity, portability and warming/cooling) 

to 100% sustainable power source by 2050. [2]  

 

Wind vitality has been distinguished as a 

promising inexhaustible alternative. Numerous 

countries on the planet have distinguished and they 

have figured approaches to guarantee that wind 

control has a developing job in vitality assets.  

 

1.1. Wind  

 

The Wind is created because of weight contrast of 

climate. In view of the climatic weight distinction, 

air particles move high-weight end to bring down 

weight end. Amid the air streaming, air particles are 

exposed to Coriolis impact aside from precisely on 

the equator. The winds are frequently alluded to as 

per the bearing from which the wind blows and its 

power. Little blasts of rapid winds are called blasts. 

Solid winds of the middle of the road span are called 

squalls. Dependable winds have distinctive names, for 

example, breeze, hurricane, storm, and hurricane.[3]  

 

1.2. Wind Power  

 

Wind turbines produce electric power by utilizing 

the intensity of wind to drive an electric 

generator.[4]The the generator creates electricity and 

moves from the pinnacle to an accessible transformer 

and changes from the yield voltage (as a rule around 

700 V) to an across the country matrix (33000 V) or 

individual use (around 240 V).[5]Wind control is an 

alluring and elective power hotspot for both huge 

scale and little scale and disseminated control age 

applications. a standout amongst the most imperative 

preferences of wind vitality is being measured and 

adaptable. It is conceivable to frequently discover 

applications in both extensive winds cultivates and 

appropriated control age. As a symptom of utilizing 

wind vitality, the reliance on petroleum derivative 

likewise is diminished. With to a great extent 

undiscovered wind vitality assets all through the 

world and declining wind vitality costs, individuals 

pushing ahead into the 21st century with a forceful 

activity to quicken the advancement of wind 

innovation and further decrease its expenses, to make 

new occupations, and to improve natural quality. The 

inland wind is an affordable wellspring of electric 

power, focused than coal or gas plants. 

[6][7][8]Offshore wind is more steady and solid than 

inland, and seaward homesteads have a less visual 

effect, yet development and support costs are a lot 

higher than coastal development and upkeep. [9]  

 

1.3. Development of Wind Energy in the World  

 

There is a fast development in wind control 

improvement all around. This usage of the wind for 

electricity age is growing rapidly, because of huge 

mechanical upgrades, industry development and 

expanding worries with nursery discharges related to 

petroleum derivative copying. Given the huge wind 

assets, just a little segment of the usable wind 

potential is being used by and by. Government and 

electrical industry guidelines, just as government 

motivations, have a huge job in how rapidly wind 

power will be received.  

 

European nations have likewise broadly outfitted 

this vitality source. Germany, Denmark and Spain are 

striking clients of wind control. Denmark pushing to 

produce 40% of its electricity through wind turbines. 

The UK has the biggest wind vitality asset and it is set 

for vast development to cut down the cost of wind 

vitality. The Global Wind Energy Council (GWEC) 

discharged the worldwide wind report. More than 54 

GW of wind control was introduced around the 
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worldwide market in 2016.GWEC's five-year 

estimate accommodates around 60 GW of new wind  

establishments by 2017, achieving a yearly market of 

around 75 GW by 2021, to build the combined 

introduced limit of more than 800 GW before the 

finish of 2021.[10]  

 

Wind turbine innovation, as well as different 

advances, create step by step. For instance, rambles 

with turbine sharp edges send to the sky and bridle 

wind vitality however much as could be expected and 

send back that vitality through the link. Just as kites 

use for outfit wind vitality.  

 

1.4. Tackling Wind Energy Potential  

 

As per the National Renewable Energy Laboratory 

(NREL) wind mapping results, there are numerous 

zones that concentrated wind vitality. These 

territories are moved generally in the northwestern 

waterfront locale of the Kalpitiya Peninsula to Jaffna 

Peninsula and focal good countries in the inside of 

the nation and close zones. Different locales with 

prominent regions of good wind assets incorporate 

the uncovered territory in the southern piece of the 

North Central Province and seaside regions in the 

southeastern piece of the Southern Province. 

Highquality wind estimation information was 

accessible to affirm the guide evaluations of wind 

asset in explicit territories, for example, the Kalpitiya 

Peninsula, the focal good countries, and the southeast 

coast. So it would exceptionally accommodate for the 

future to start numerous endeavors on wind vitality 

control age which may profit us incomprehensibly 

with the assets we have in Sri Lanka.[11]  

 

1.5. Wind Turbine  

 

Wind turbine sharp edges remove some dynamic 

vitality from the wind and that vitality is changed 

over into mechanical intensity of the wind turbine as 

underneath.  

  
Where ṁ is the mass stream rate (kg/s), Vi is the 

upstream wind speed (m/s) and Vo is the downstream 

wind speed (m/s). [12]  

 

There are two kinds of wind turbines. They are the 

Horizontal Axis Wind Turbine (HAWT) and Vertical 

Axis Wind Turbine (VAWT). Regularly, Horizontal 

axis wind turbine (HAWT) gives a high power yield 

than Vertical axis wind turbine (VAWT). [13]. Be 

that as it may, HAWT needs rapid of airspeeds 

(around Rating speeds) to give its most extreme 

exhibitions. And furthermore, moving wind turbine 

sharp edge encounters the wind generally. As 

indicated by the wind speed and the headings, the 

relative speed edge of the wind additionally changes. 

Like the sharp edge speed increments to the tip, the 

relative wind speed turns out to be progressively 

disposed towards the tip. At that point creates tip 

vortices which are caused to the high commotion.  

 
Figure 1. demonstrates the two primary sort of wind 

turbines. 
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II.  VERTICAL AXIS WIND TURBINE 

 

VAWTs offer a number of advantages over 

traditional horizontal-axis wind turbines (HAWTs). 

They can be packed closer together in wind farms, 

allowing more in a given space. They are quiet, 

Omni-directional, and they produce lower forces on 

the support structure. They do not require as much 

wind to generate power, thus allowing them to be 

closer to the ground where wind speed is lower. By 

being closer to the ground they are easily maintained 

and can be installed on chimneys and similar tall 

structures. [14] 

When the wind passes through the blades of a 

HAWT, all of them contribute to energy production. 

When the wind passes through a VAWT, only a 

fraction of the blades generates torque while the 

other parts merely ‘go along for the ride’. The result 

is comparably reduced efficiency in power generation. 

Getting high efficiency from small scale VAWT is 

somewhat difficult. It is because of the performance 

of VAWT is very sensitive to the lift/drag ratio of the 

blade and it is not good in the low Reynolds number 

condition of small applications. 

There are a number of obstacles in scaling VAWTs 

to commercial size. The first is that they aren’t as 

sturdy by design as a HAWT. This is because of 

where a HAWT carries most of its stress compared to 

widely-used VAWT models. VAWTs' advantage is 

only in niche environments. [15] At present, VAWTs 

don't generate enough electricity that the full-

lifecycle accounting shows them to be advantageous 

on a cost or materials basis over HAWTs. VAWT 

designs have the blades much closer to the ground 

than HAWTs, so they are losing significant amounts 

of wind. [16] 

There are two main types of VAWTs called 

thedrag driven VAWT (Savonius type) and the lift 

driven VAWT (Darrieus type). The Savonius type 

functions similar to a water wheel that uses drag 

forces. On the other hand, the Darrieus type has 

blades similar to the HAWTs. [15] Main rotor shaft of 

the VAWT is arranged vertically. 

The generator can be connected by using that axis 

shaft. The rudder is unnecessary for this type wind 

turbines because it accepts the wind which comes 

from any direction. The maximum possible efficiency 

of lift driven turbines is larger than the drag driven 

turbines, the main attention today is focused on lift 

driven turbines. The first turbine of this design was 

patented in 1931 by G.J.M. Darrieus. [18] 

Figure No. 02 shows that main types of vertical axis 

wind turbines 

 
Figure No. 02: Main Types Of Vertical Axis Wind 

Turbines 

 

III. CONCLUSION 

 

Although a conclusion may review the main points of 

the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. Authors are strongly encouraged not to 

call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper. 
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