
IJIREEICE 
 ISSN (Online) 2321-2004 

   ISSN (Print) 2321-5526 

 

        International Journal of Innovative Research in 
Electrical, Electronics, Instrumentation and Control Engineering 

ISO 3297:2007 Certified 

Vol. 6, Issue 5, May 2018 

 

Copyright to IJIREEICE                                                      DOI  10.17148/IJIREEICE.2018.654                                                        15 

Vertical Axis Flapped Type Wind Turbine 

 

Vivek Mahore
1
, Akshay Rajput

2
, Aniket Sonawane

3
, Alfiya Mokashi

4
 

BE, Electrical, P.E.S. Modern College of Engineering, Pune, India
1,2,3,4

 

Abstract: The Flap Turbine (FT) is a novel sort of Vertical Hub Turbine (VAWT) where the cutting edges are made of 

versatile folds. These versatile folds, when joined together, go about as a sail or cutting edge for the VAWT. This kind 

of turbine is otherwise called a check valve turbine as a result of the check valve like the conduct of the moving folds. 

At the point when the sail is moving the downwind way, the folds are shut and won't permit air (water if the turbine 

works in the water) to go through the sail. In any case, when the sail is moving the upwind way the folds will be in the 

vacant position and permit air (or water) go through the sail. Basically expressed, a wind turbine works the inverse of a 

fan. Rather than utilizing power to make wind, similar to a fan, wind turbines utilize twist to make power. The wind 

turns the sharp edges, which turn a pole, which associates with a generator and makes power. 
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I. INTRODUCTION 

 

Electricity is the most required for our everyday life. There are two methods for power age either by regular energy 

assets or by non-traditional energy assets. Electrical energy request increments in word so to satisfy request we need to 

create electrical energy. Presently a day's electrical energy is created by the ordinary energy assets like coal, diesel, and 

atomic and so on. The primary downside of these sources is that it produces squander like powder in coal control plant, 

atomic waste in atomic power plant and dealing with this wastage is exorbitant. What's more, it additionally harms the 

nature. The atomic waste is exceptionally hurtful to person too. The customary energy assets are draining step by step. 

Before long it will be totally vanishes from the earth so we need to discover another approach to create power. The new 

source ought to be dependable, contamination free and practical. The non-traditional energy assets ought to be great 

elective energy assets for the ordinary energy assets. There are numerous non-customary energy assets like geothermal, 

tidal, wind, sunlight based and so forth the tidal energy has drawbacks like it can just actualized on ocean shores. While 

geothermal energy needs exceptionally ale advance to remove warm from earth. Sunlight based and winds are 

effortlessly accessible in all condition. The non-customary energy assets like sun based, wind can be great elective 

source. Sun oriented energy has downside that it couldn't create electrical energy in stormy and shady season so we 

have to conquer this disadvantage we can utilize two energy assets with the goal that any of source comes up short 

other source will continue producing the power.  

 

TYPES OF WIND TURBINE  
Horizontal-Axis Wind Turbines (HAWT) has the fundamental rotor shaft and electrical generator at the highest point 

of a pinnacle, and should be pointed into the breeze. Little turbines are pointed by a basic breeze vane, while substantial 

turbines by and large utilize a breeze sensor combined with a servo motors. Most have a gearbox, which transforms the 

moderate turn of the sharp edges into a faster revolution that is more appropriate to drive an electrical generator. 

 

 
Figure 1: Horizontal-Axis Wind Turbines 

 
Figure 2: Vertical Axis Wind Turbines 

 

Vertical Axis Wind Turbines (VAWTs) are a sort of turbine where the principle rotor shaft runs vertically. These 

turbines can turn unidirectional even with bidirectional liquid stream. VAWT is predominantly because of the benefits 

of this sort of machine over the even pivot compose, for example, their straightforward development, the absence of 

need of over speed control, the acknowledgment of twist from any course of the mechanical plan restrictions because of 

the control frameworks and the electric generators are set up statically on the ground. 
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II. LITERATURE SURVEY 

 

1. Experimental Investigation of Flow Control on Performance Enhancing by Mounting Gurney Flaps on 

Vertical Axis Wind Turbines 

Trial examination of energy for H-type Darrieus vertical hub twist turbine by mounting Gurney folds was done. The 

affected tenets of the stature of Gurney folds on the energy of H-type Darrieus vertical hub twist turbine under various 

tallness of folds were accomplished, and the ideal stature of Gurney fold was exhibited. Finally, the component of wind 

turbine execution controlled by Gurney fold was talked about. The outcomes can give the hypothetical direction and 

specialized help to wind turbines control in down to earth designing. 

Wind control step by step increases high consideration from administration of all nations and is taken as national 

technique. At any rate, there are still some streamlined issues to be desperately illuminated, for example, low-speed 

begin, vibration caused by fluctuating breeze or irregular blast, static slow down, dynamic slow down et al. These 

issues won't just straightforwardly impact the unit age effectiveness, yet additionally cause vibration of wind turbine 

sharp edges and increment weakness harm of wind turbine parts. To unravel the breeze turbine can't begin in low speed 

and enhance the execution of wind turbine; stream control innovation of Gurney fold was utilized. 

 

2. Aerodynamics of Gurney Flaps on a Single-Element High-Lift Wing. 

The trailing-edge area of a solitary component wing tied with Gurney aps has been examined. Estimations incorporate 

surface weight, power, and speed by laser Doppler anemometry (LDA). The mean-speed vectors and streamlines 

propose a twin vortex structure downstream of the Gurney •ap. Unearthly investigation of the LDA information 

demonstrates that the wake comprises of a von K'arman' vortex road of on the other hand shed vortices, and this •ow 

structure is confirmed by smoke representation of the •ow downstream of the Gurney •ap. The vortex shedding builds 

the trailing-edge suction of the aerofoil, though the upstream face of the gadget decelerates the •ow at the trailing edge 

of the weight surface. These two changes result in a weight distinction acting over the trailing edge, and it is this that 

produces the expansion available for use.  

The Gurney fold is a mechanically basic gadget, comprising of a short strip, fitted opposite to the weight surface along 

the trailing edge of a wing. It can have a moderately intense impact on the optimal design of a wing, expanding lift at a 

given frequency with just a little change in the slowing down occurrence, bringing about an expansion in Climax. The 

mix of straightforwardness and effectiveness make the gadget prominent in engine hustling, where it is utilized to 

increment down power and, henceforth, cornering speeds. Gurney folds were first utilized as a part of this way in the 

late 1960s by the American race auto driver and group proprietor, Daniel Gurney, who is for the most part credited with 

developing the gadget that now bears his name. 

 

III. PROPOSED SYSTEM 

 

Wind turbines work on a straightforward rule. The energy in the wind turns a few propeller-like sharp edges around a 

rotor. The rotor is associated with the principle shaft, which turns a generator to make power. Basically expressed, a 

wind turbine works the inverse of a fan. Rather than utilizing power to make wind, similar to a fan, wind turbines 

utilize twist to make power. The wind turns the sharp edges, which turn a pole, which associates with a generator and 

makes power.Figure shows the functional block diagram of flap wind turbines energy system. The power generated 

from wind mill is of AC voltage which is converted through AC-DC inverter.  

 

 
Figure 3: Block diagram of proposed system 

 

1. Microcontroller 

PIC18F4550 

PIC18F4550 is an 8-bit microcontroller of PIC18 family. PIC18F family is based on 16-bit instruction set architecture. 

PIC18F4550 consists of 32 KB flash memory, 2 KB SRAM and 256 Bytes EEPROM.This is a 40 pin PIC 

Microcontroller consisting of 5 I/O ports (PORTA, PORTB, PORTC, PORTD and PORTE). PORTB and PORTD have 

http://www.engineersgarage.com/microcontroller
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8 pins to receive/transmit 8-bit I/O data. The remaining ports have different numbers of pins for I/O data 

communications.PIC18F4550 is an advanced microcontroller which is equipped with enhanced communication 

protocols like EUSART, SPI, I2C, USB etc. 

 
Figure 4: PIC18f4550 

 

2. Wind Turbine 

Wind turbines utilize sharp edges to gather the wind's kinetic energy. Twist streams over the edges making lift (like the 

impact on plane wings), which makes the edges turn. The sharp edges are associated with a drive shaft that turns an 

electric generator, which creates the power.  

Wind control age has four foremost favourable circumstances:  

 Environmentally benevolent, including no outflow of hurtful fumes  

 No oil or gaseous petrol is utilized  

 Wind is a characteristic asset that isn't drained.  

 Positive effects on industry and business 

Then again, the vital downside of wind control age is its instability, that is, power age vacillates and yield is conflicting 

attributable to alters in wind speed and course. Output can be levelled, all things considered, by finding numerous wind 

turbines in an extensive territory. In the event that lacking power is created by wind control, different sources, for 

example, warm or hydroelectric power age can compensate for the shortage.  
 

3. Wind Turbine generator (12V): 

Wind energy is the energy which is separated from wind. For extraction we utilize wind process. Ii is sustainable power 

sources. The wind energy needs less cost for age of power. Support cost is additionally less for wind energy system. 

Wind energy is available just about 24 hours of the day. It has less emanation. Beginning expense is additionally less of 

the system. Age of power from wind is relying on the speed of wind streaming.  
 

4.  Batteries  

The batteries in the system give to store the power that is created from the wind or the sunlight based power. Any 

required limit can be gotten by serial or parallel associations of the batteries. The battery that gives the most invaluable 

activity in the sun powered and wind control systems are without upkeep dry compose and uses the uncommon 

electrolytes. These batteries give an ideal execution to long releases 

 Product Details: 

 Voltage: 12V 

 Capacity 1.3 (Ah) 
 

5. Inverter: 

Energy put away in the battery is drawn by electrical loads through the inverter, which changes over DC control into 

AC control. The inverter has in-manufactured security for Short-Circuit; Reverse Polarity, Low Battery Voltage and 

Over Load. 

 

IV. METHODOLOGY AND IMPLEMENTATION 
 

Design Model 

 
Figure 6: Design Model 
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Calculations: 

Flapping wind turbine 

Consider the velocity of wind = 20Km/hr 

                = 5 18  *20 = 5.55m/s  

The design of flap should be like that wind force will lift the flap into the parallel position to the wind force. 

Size of the flap, a* b = 150mm *150mm 

The upper portion of the flap is 1 3  rd of the total flap. 

The upper portion of the flap = 50mm 

The lower portion of the flap = 100mm 

Force required to lift the flap. 

Coefficient of lift, CL =2 

Density of the air, ρair  = 1Kg/m3 

Lift force, FL   = 

 1

  2
× ρ × V2 × A

CL

  

         = (1/2 × 1 × (5.55)^2 × 1502) ⁄ 2 

          = 0.176N 

Torque to move the flap, T = FL  ×R  

                                   = 0.176 *0.1 =0.0176Nm 

 

V. RESULTS 

 

VAWTs commonly function nearer to the ground, and have the benefit of enabling placement of heavy equipment, 

such as the gearbox and generator, close to the ground level and not in the nacelle. Power generation efficiency of 

vertical axis flapped type wind turbines is above 70% which greater than vertical axis turbines. 

 

VI. APPLICATION 
 

a. Rural areas 

b. Agriculture sector 

c. Domestic sector 

d. Industrial Sector 

e. Energy sector 

 

VII. CONCLUSION 

 

Through the examination of wind turbine with mounting fold onto vertical pivotal breeze turbine, the venture found 

that fold can proficiently control streamlined execution of airfoil; mounting fold can raise the most extreme lift of 

airfoil, diminish airfoil drag under appropriate fold tallness, raise airfoil lift-to-drag proportion, and consequently to 

upgrade the streamlined execution of wind turbine. The investigation result gives hypothesis direction and innovation 

bolster for stream control of genuine wind turbine. 
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