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ABSTRACT 

 
ARTICLE INFO 

Wind turbines are considered to be only 59 % efficient (Ref  : Betz law) , and more 

over with large rotors a large area wake formations means that spacing between two 

turbines has to be kept very large , hence the conventional method of wind power 

generation has to thought again with an innovative approach. The vertical axis wind 

turbine(VAWT) with vortex turbine is one such concept that uses the principle of 

generating an added vortex using a set of two vortex generators in order to improve 

the performance of the turbine. Project work will include the design and development 

of a vortex chambers using CAE and to make a scaled working model using 3- d 

modelling that will demonstrate electricity generation and testing will be done on the 

same to determine the effect of wind speed on, turbine speed, voltage , current and 

power generated by the model. 
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I.  INTRODUCTION 

 
Fig.1 Vertical Axis wind turbine 

Vertical axis wind turbines are considered as being 

capable of catching the wind from all directions, and do 

not need yaw mechanisms. Their electrical generators are 

positioned lower which are close to the ground, and 

therefore easily accessible for maintenance and other 

purposes. 

 

There are two distinct types of vertical axis wind turbines: 

which are The Darrieus and the Savonius types.  

Horizontal axis wind turbines are mostly more efficient, 

HAWT converts more wind energy into electricity than 

VAWT. Because of this, they have become dominant in 

the commercial utility-scale wind power market. But, 

small size vertical axis wind turbines are more suited to 

urban areas as they create less noise and because of the 

reduced risk associated with their slower speed of rotation. 

The vortex generators are structures which helps in 

increasing the efficiency of the vertical axis wind turbine 

by the principle of generating vortex around the axis of 

vertical turbine. The vortex circulates around the axis on 

wind turbine, which add additional power to the turbine.  

 

 

 

 

 

 

 

 

 

 

 

 

Fi 
Fig.2 Block Diagram Representation Of VAWT With Vortex 

Chamber. 



www.ierjournal.org            International Engineering Research Journal (IERJ), Volume 2 Issue 9 Page 3998-4001, 2017 ISSN 2395-1621 

 

 
© 2017, IERJ All Rights Reserved  Page 2 

 

II. NEED OF WORK 

 
The main purpose of designing vortex chamber for 

Vertical axis wind turbine is to add extra power from 

wind which will increase the efficiency of turbine. 

The vertical axis turbines are beneficial over the 

horizontal axis wind turbine in the case of installation 

and maintenance but not in case of efficiency so by 

adding the vortex chamber to turbine will help to 

improve the performance of turbine.      

III. LITERATURE SURVEY 

 
During In the process of design of the VAWT with 

vortex generator, various books & research papers in 

journals related to the VAWT working, analysis, & design 

were studied. 

      Paul Dvorak et al. How vortex generators improve 

wind turbine performance, Discussed The power, loads, 

and service life of a wind turbine can be improved when 

vortex generators are precisely attached to turbine blades. 

This case history report on the outcomes of one study. 

The blades of large, pitch regulated wind turbines mostly 

have poor aerodynamic properties at the root because of 

the form and operation limitations. The required structural 

blade shape is costly to produce, so there is always 

potential to improve their performance. Furthermore 

surface roughness & leading-edge erosion have a 

significant impact on blade aerodynamics due to induced 

local flow separation. 

      Senad Apelfröjd et al. A Review of Research on Large 

Scale Modern Vertical Axis Wind Turbines at Uppsala 

University, This paper presents This paper shows an audit 

of over a time of research on Vertical Axis Wind Turbines 

(VAWTs) led at Uppsala University. The paper presents, 

among others, a diagram of the 200 kW VAWT situated 

in Falkenberg, Sweden, and also a depiction of the work 

done on the 12 kW model VAWT in Marsta, Sweden. A 

few key viewpoints have been tried and effectively 

exhibited at our two trial explore destinations. The 

exertion of the VAWT inquire about has been gone for 

building up a hearty expansive scale VAWT innovation in 

view of an electrical control framework with a direct 

determined vitality converter. This approach takes into 

account a rearrangements where most or the greater part 

of the control of the turbines can be overseen by the 

electrical converter framework, decreasing speculation 

cost and requirement for support. The idea includes a H-

rotor that is omnidirectional as to wind bearing, implying 

that it can remove vitality from all breeze headings 

without the requirement for a yaw framework. The 

turbine is associated with a direct determined changeless 

magnet synchronous generator (PMSG), situated at 

ground level, that is particularly created to control and 

concentrate control from the turbine. The examination is 

continuous and goes for a multi-megawatt VAWT sooner 

rather than later. 

        Payam Sabaeifard et al.  Determination of Vertical 

Axis Wind Turbines Optimal Configuration through CFD 

Simulations, discussed that Utilizing vertical pivot twist 

turbines at structures appears to be ideal because of the 

way that they don't experience the ill effects of successive 

breeze bearing changes, have a plan essentially 

incorporate with building engineering and they have 

better reaction in turbulence wind stream which is normal 

in urban zones. This paper displays a computational and 

trial think about into the streamlined features and 

execution of little scale Darrieus-sort straight-bladed 

vertical pivot wind turbines and depicts the impact of 

some outline parameters including number of cutting 

edges, airfoil sort and turbine strength on the execution of 

them. K-ε turbulence show is played out the transient 

reenactments and different reference frame(MRF) 

demonstrate capacity of a computational liquid elements 

(CFD) solver is utilized to express the dimensionless type 

of energy yield of the breeze turbine as a component of 

the breeze free stream speed and the rotor's rotational 

speed. The outcomes demonstrate that the improved 

turbine experienced most extreme power coefficient of 

0.36 and 0.32 in tip speed proportion of 3.5 for CFD 

reproductions and wind burrow test individually. 

 

          Joshua Yen et al. Improving safety and 

performance of small-scale vertical axis wind turbines, 

states that Albeit level pivot wind turbines (HAWT) are 

viewed as more effective in operation than their vertical 

hub wind turbine (VAWT) partner and are all the more 

usually utilized as a part of twist cultivates as expansive 

breeze turbines, the VAWT may offer more prominent 

focal points in security and operation with regards to their 

application inside the urban condition. Yaw control 

frameworks are a basic prerequisite for the protected 

operation of HAWT, which are exorbitant and require 

abnormal amounts of upkeep, yet are intrinsically 

pointless for VAWT. At low cutting edge speed 

proportions, the execution of VAWT corrupts inferable 

from solid dynamic slow down impacts. This requires 

VAWT operation at high sharp edge speed proportions to 

smother them. In any case, the subsequent huge rotational 

paces prompt unsafe operation particularly in restricted 

urban ranges. Subsequently to enhance the low edge 

speed execution, a preparatory trial examination has been 

done at the Aerodynamics Laboratory of the University of 

New South Wales on a H-sort VAWT sharp edge that 

utilized zero-net mass flux activation. This procedure has 

customarily been utilized for static slow down deferral 

and stream partition alleviation on flying machine wings. 

In the present examination, vast relative points of rate 

were recreated by sinusoidally wavering the sharp edge 

about its quarter-harmony, and brought about the 

development of dynamic slow down vortices. The use of 

zero-net mass flux incitation was found to beneficially 

affect the cutting edge streamlined execution by either 

smothering dynamic slow down or postponing its onset to 

higher approaches. This investigation, along these lines, 

recommends that diminished oscillatory burdens and 

more vigorous yield power can be accomplished with 

zero-net mass flux incitation on VAWT working at low 

cutting edge speed proportions. Subsequently, the 

discoveries have positive pragmatic ramifications for the 
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outline of little scale VAWT for across the board use in 

the urban condition. 

           Huimin Wang et al. Analysis on the aerodynamic 

performance of vertical axis wind turbine subjected to the 

change of wind velocity explains, Reynolds averaged 

Navier-Stokes equations and Realizable k H show were 

utilized as a part of this paper, and the two dimensional 

flimsy stream field of the vertical pivot wind turbine was 

recreated numerically at various breeze speed. The 

estimation comes about demonstrated that the speed in the 

region of wind turbine's turn was significantly bigger than 

the wind current of the upstream. The length of the breeze 

turbine's downstream wake dispersion region was 

expanded with the expansion of the breeze speed. with the 

expansion of the breeze speed. There is a substantially 

bigger estimation of the swirl in the back region of the 

breeze turbine's rotational sharp edges. What's more, 

vortex existed in the downstream region of the breeze 

turbine, and the bigger speed of cross stream, the bigger 

estimation of the downstream stream's whirlpool. At the 

point when the rotational speed was consistent, with the 

expansion in wind speed, the variety of the breeze 

turbine's aggregate torque coefficient tended to smooth. 

            Selvam et al. Design And Analysis Of Vertical 

Axis Wind Turbine explains, Vertical hub wind turbine 

control era gear can be situated at ground level, which 

makes for simple upkeep. Additionally, VAWT are Omni 

- directional, which means they don't should be pointed 

toward the breeze to create control. At last, there is 

potential for extensive power era with VAWT on the 

grounds that their size can be Increased significantly. Be 

that as it may, there are additionally defeats to the VAWT. 

Right off the bat, limit layer influences from the 

beginning the air stream episode on the VAWT, which 

now and again prompts conflicting breeze designs. 

Besides, VAWT are self-beginning; as of now, an outside 

power source is required to begin turbine turn until the 

point that a specific rotational speed is achieved .The 

principle goal of our work is to outline and fabricate a 

self-beginning vertical hub wind turbine. This report 

traces the primary term endeavors in the outline of our 

full-scale VAWT ,which is to be manufactured ahead of 

schedule in the second term does not have vast lift 

coefficients at low Reynolds numbers. It was reasoned 

that a profile with substantial lift at low speeds utilized 

alongside detached pitching could accomplish self-

beginning status. Therefore, three cutting edge profiles 

were tried and thought about finished the testing in the 

breeze burrow and the sharp edge profile that offers the 

best execution for self-beginning.            

            Akshay Pendharkar et al. the low-cost vertical axis 

wind turbine project illustrates about the experiments and 

study carried out on VAWT This is an understudy drove 

paper depicting a multi year hands on extend. The low, 

cost Vertical Axis Wind Turbine (VAWT) is an 

innovative work test bed, planned to refine examinations, 

outline components and development strategies that will 

go into gadgets reasonable for use by a family. The 

proving ground coordinates learning from different 

teaches and is utilized to fabricate understanding and 

abilities. This paper depicts how the understudy group, for 

the most part students, taking an interest in this venture 

have been realizing what they have to gain ground, and to 

make the developments vital for progress. The paper 

follows the advancement of the multi year understudy 

extend, and outlines late understanding of the group that 

is taking the plan to handle test status. Issues, for example, 

well being preparing, improvement and use of aptitudes in 

utilizing hands on and explanatory instruments, and the 

procedure of group association and advance checking, are 

altogether talked about. Earlier work on these points is 

separated and outlined as proper. The instructive parts of 

the venture are then examined, with regards to the assets 

and practices that we have been creating, to encourage 

development in multidisciplinary attempts. 
 

IV. CONCLUSIONS 

 
This paper gives a short overview on the designing, 

development and analysis of vertical axis wind turbine 

with Vortex chamber. This study show that how vortex 

flow of wind can increase the efficiency of wind turbine. 
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