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Abstract— The bladeless windmills use a completely new 

tactic for apprehending both intermittent wind energy pulses 

and persistent wind flow under specified wind pressure and 

velocity. The windmill employs the energy of vorticity, an 

aerodynamic effect i.e. vortex shedding. As wind strikes a 

fixed structure, its flow variates and a cyclical pattern of 

eddies i.e. vortices are formed in the vicinity of the 

structure. As these forces go strong, the structure starts 

pulsating or vibrating. Subsequently, these aerodynamic 

instabilities can be utilized to run a linear alternator or a 

crankshaft. The natural frequency of the structure should not 

match with the vibration frequency. The design shown in 

this paper is entirely different from an old-style windmill. 

Instead of the gigantic tower, nacelle and blades, this device 

has a conical frustum mast made up of fiber-glass which is 

pivoted at one-third length from bottom, a crank, a 

crankshaft, a hinge joint, a connecting rod. The hollow as 

well as light weight mast makes this device portable and 

user-friendly. Also, this low-cost element opens a means for 

low cost renewable energy source. 
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I. INTRODUCTION 

Energy is base of the social as well as the economic 

development of any nation. It also plays vital role in human 

development. India developed 17645 MW on June 2012. Its 

annual growth rate is 14%. But consumption of wind energy 

with the help of conventional windmill is very costly. The 

windmill has high production, transport, and maintenance 

cost. They required huge amount of space for installation. 

They are also proved fatal to birds. Hence, sustaining a 

windmill is so expensive. They produce low frequency 

sound which is not good for human health. The utilization of 

wind energy has been increasing significantly in the past 

decade. Wind energy is now playing a significant role in 

renewable energy production. Energy is captured from the 

rotation of turbine, we developed new method for generating 

electrical energy. 

 The Bladeless windmills are 40% more efficient 

than conventional ones for the given space of traditional 

windmill. For given amount of power developed by 

traditional windmill, we can develop the same amount of 

energy by installing 3 & 4 number of blade- less windmill 

on given space which is required for one traditional 

windmill. The concept of bladeless windmill is less costly 

and have less maintaining cost. It has lesser moving parts 

compared to traditional windmill. It requires less space and 

also is safe for birds. 

II. HISTORY OF BLADELESS POWER GENERATION 

The idea emerged in 2002, when David Yanez, the co-

founder of a vortex bladeless start- up Company, saw a 

video of the Tacoma Narrows Bridge disaster and led him to 

the idea of a bladeless wind turbine. This new technology 

hunt for overcoming issues related to traditional wind 

turbines such as amortization, noise, maintenance, 

environmental impact, visual aspects and logistics. In April 

2015, Vortex relocated to Boston and formed an alliance 

with representatives from Harvard University, IDEO, Data 

Venture and Terraform Power. The enhancement of its 

product has been backed by Repsol Foundation Grant, 

Spanish Angels Investors and a loan from the Spanish 

government. Vortex also launched a crowd funding 

campaign on 1st June, 2015 to fund part of its 

commercialization. Currently, the company's emphasis is on 

the development of small wind products, with mass power 

generation devices planned for the forthcoming years.Pure 

III. WORKING METHODOLOGY 

The bladeless windmills run on the principle that when wind 

is permitted to strike the column mast, it tends to vibrate. 

This vibrational energy is further converted to mechanical 

energy by means of crank shaft or electrical energy by direct 

connection to alternator. When the wind imposes on the 

projected surface area of the mast from one definite 

direction, stream lines of the wind tend to depart and get 

sheared off. Further route results into the formation of wind 

currents called eddies or vortices. When they are durable 

enough to overcome the internal resistance offered by the 

mechanism i.e. crank shafts or direct linear alternator’s 

resistance. The mast vibrates due to spring connected at 

outside surface of the mast. Then the spring is connected to 

the foundation seat. The connecting rod is destined to 

transmit this vibration to the crank. The crank shaft can be 

connected to generator further. We can also connect the 

mast’s lower end with the linear alternator directly. 

Apparently, we can use a rectifier circuit to transform this 

A.C. current to D.C. current and charge a battery or connect 

it to the load. 

IV. SPECIFICATIONS & DESIGN 

The important components are (a) Frustum of cone, (b) 

Pivots, (c) Foundation, (d) Accessories, (e) crank, (f) 

bearings, (g) nut bolts, (h) springs. The specifications are as 

shown in table 1. 

Dimension Value 

Larger Radius of the mast, R1 0.125 m 

Smaller Radius of the mast, R2 0.0625 m 

Height of the mast, L 1 m 

Lateral Surface area of the mast, S 0.5887 m
2 

Density of the Fiber glass, ρ 1760 kg/m
3
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Thickness of the FRP sheet, t 2 mm 

Mass of the Mast, m 2.068 kg 

Center of gravity from the bottom of the end, 

C.G. 
0.61 m 

Average Velocity of the wind, v 11.11 m/s 

Projected area of the mast exposed to wind, A 0.1875 m
2
 

Force per unit second of the wind on the 

projected area, F1 
10.489 N 

Radius of the mast at the point of pivot, R3 0.048 m 

Center of gravity of frustum portion above the 

pivot, L1 
0.388 m 

Center of gravity of the frustum above the 

pivot from the bottom of the whole mast 
0.778 m 

Net force on the crank shaft 15.714 N 

Resulting Power 0.04 W 

Table 1: Specifications 

 
Fig. 1: Design of Vortex Windmill 

 
Fig. 2 3-D Model of Vortex Windmill 

V. ADVANTAGES & DISADVANTAGES 

The advantages of bladeless windmills are: (a) the bladeless 

windmill does not have any sliding contact joints which 

reduces the frictional losses in the system and hence reduces 

wear and tear. The system does loose some electrical 

conversion capacity, but other benefits nullifies it. (b) The 

mast material is Fiber glass which has high strengths and 

low weight. Also, The Fibre-reinforced plastic sheets show 

high environmental resistance. The sound structural 

integrity, fire hardness and non-corrosive nature makes the 

device more portable, user friendly as well as cost effective 

with durability. (c) The required space by these windmills is 

very small. Subsequently, 15 windmills can be employed 

within the same area where one or two conventional 

windmills are installed. It currently takes up 30% of the area 

of a conventional generator, with maximum amplitude at the 

top end. (d) The bladeless windmills components take about 

35 minutes to assemble, which is prominently low when 

compared to conventional ones. (e) The facility of crank 

mechanism and spring makes this windmill run smoothly 

and swiftly as compared to other bladeless windmills. (f) 

The impact on the bird population is expected to be much 

smaller, because it does not require the same type of wind 

velocity, wind force and large area earlier deforested. (g) 

The oscillation frequency is just 1.666 Hz. Hence, the 

impact sound level is negligible making it possible in future 

to have noiseless wind farms. 

 The disadvantages of bladeless windmills are: (a) 

the efficiency of the energy extraction for bladeless 

windmills from the wind is 40%, while that of conventional 

windmill is 59.3%. Thus, it can’t replace or substitute 

thermal and nuclear power plants, traditional windmills and 

hydroelectric power plants. (b) This technology is in 

development phase and requires huge stakes by investors. 

(c) Requirement of starting torque is also a major problem. 

(d) The output power directly proportional to the height of 

the mast. 

VI. APPLICATIONS 

Application of bladeless windmills are: (a) Bladeless wind 

energy can be used in marine off-grid systems, remote 

telemetry and mobile base stations for houses, schools and 

farms, industrial applications and in a variety of industries 

and applications. (b) Bladeless energy can be used for 

agriculture i.e. for powering electric fencing, powering 

lighting in stables and chicken shade, power water pumping, 

powering underwater cameras at salmon farms. (c) Small 

scale bladeless wind turbine energy for households are 

designed to bring energy to an off-grid location and 

matching it with solar panels and supplement it, which is 

cost effective for houses where solar energy production is 

irregular. It can be used for grid connection and residential 

battery charging. (d) Bladeless energy can provide off-grid 

power solutions needed to support telecom infrastructure. 

(e)Bladeless wind energy can be used for off-grid lighting. 

Here small-scale bladeless wind turbine generators are ideal 

for providing reliable and efficient lighting in off- grid 

locations. (f)  The bladeless energy generates free renewable 

energy which can be stored in battery, illuminated when it 

gets dark e.g. for streets, playgrounds, parks, and car parks 
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etc. (g) Bladeless energy can also be utilized for Rail 

signalling. 

VII. CONCLUSION 

The bladeless windmills can offer promising results in near 

future with respect to efficiency, capacity, and productivity. 

This topic is a great area for research and so far, the results 

are cheering and encouraging. Further, developments can be 

done in the mechanism which can convert the vibrations to 

electricity. 
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