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Abstract— Domestic renewable power plant is important for 

the reduction of world’s CO2 emission. Micro-wind turbines 

based domestic power generation is still new technology and 

has many challenges including high capital costs and 

performance issues. The technical challenges are mainly to 

overcome the high frequency of changes of wind direction. 

The unpredictable and low wind velocity and high turbulence 

flow which are very site specific. It is well known that several 

factors affects the degree of performance enhancement of 

wind turbine like blade airfoils and the wind direction at 

mounting site. The take up of micro-wind turbine based 

power generation can be simulated if the device can be made 

to produce power in difficult wind conditions encountered in 

built environment and alternative utilization of technology 

can be developed. Windlens turbine can help overcome these 

problems. This windlens turbine has a brimmed diffuser 

around the turbine rotor, which is referred to as windlens. The 

windlens can achieve wind concentration on the turbine rotor, 

resulting in the significant enhancement of turbine output 

increasing the wind velocity at the vicinity of the rotor, hence 

increasing the power output compared to present day wind 

turbines. 
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I. INTRODUCTION 

Wind energy has become one of the most economical 

renewable energy technologies in recent years. Electricity 

generation using wind turbine has proven significantly 

economical and provide clean sustainable energy supply. 

Wind energy can already successfully compete with 

conventional energy production at highly windy sites. Present 

day traditional turbines have always worked by placing 

blades around a centrally spinning axis that turns a magnetic 

coil electrical generator encased in the structure. This system 

was always believed to have a maximum efficiency of 59.3% 

– the Betz Limit. 

A wind lens is a modification made to a wind turbine 

to make it a more efficient way to capture wind energy. Brim 

also known as windlens is a ring like structure which 

surrounds the blades and diverts the air behind the blades 

away from the exhaust outflow. The turbulence created as a 

result of the new configuration creates a low pressure zone 

behind the turbine, causing greater wind to pass through the 

turbine, and this, in turn, increases blade rotation and energy 

output. The Wind Engineering Section of Kyushu University, 

Japan are currently researching wind lenses. If we use a long 

type diffuser, the wind speed is accelerated further near the 

entrance of the diffuser. Practically it is not feasible to use 

continuous long structure. Adding a ring-type plate, called 

“brim”, to the exit periphery of a short diffuser the plate forms 

vortices behind it and generates a low-pressure region behind 

the diffuser. As low pressure is developed, the tendency of 

fluid is to move from high to low pressure region, thereby 

causing rushing of air into the brim portion and increase the 

wind velocity. 

Buyung Kosasih and Andrea Tondelli,[1] observed 

that for application of build environment shrouding (diffuser 

augmented) horizontal axis micro-wind turbine has been 

shown to be an efficient way to potentially improve the 

performance of micro wind turbine. The effect of diffuser 

shape and geometries is reported in this paper. Performance 

of diffuser with three different geometrical features namely: 

straight diffuser, nozzle-diffuser combination, and diffuser-

brim (brimmed diffuser) combination have been investigated. 

Tests confirmed that placing the micro turbine model inside 

a shroud can substantially improve its performance. The 

diffuser only shroud improves the performance by 60% 

compared to the bare turbine and the nozzle-diffuser 

enhancement of 63% is slightly better than diffuser only. The 

improvement with brimmed diffuser also shows substantial 

performance enhancement. 

Kazuhiko Toshimitsu, Hironori Kikugawa, Kohei 

Sato and Takuya Sato [2] in this paper, the wind turbine 

performance is investigated for both steady and unsteady 

winds. Windlens turbine has higher efficiency as compared 

with the conventional turbine. The flow structure around the 

compact-type wind turbine visualized by CFD and PIV in 

steady wind. 

Raju Govindharajan, Dr. K. M, Parammsivam, V. 

Vivek,   and R. Vishnu Priya [3] observed that the presence 

of diffuser induces wake formation which in turn reduces the 

pressure behind wind turbine. The strength of the low 

pressure region and the wake formation can be augmented by 

adding a brim at the end of rear end of diffuser. After 

numerical investigations of various diffusers it was observed 

that pressure region is more pronounced in bumped type of 

diffuser which gives significant increase in mass flow rate 

available for wind turbine. 

Abhishek Mohan Menon, Ananthapadmanabhan 

S.R and Ullas Innocent Raj [4] say that wind power 

developed from a wind turbine is proportional to the cubic 

power of velocity. Hence slightly increase in velocity, power 

output increases in large amount. This principle is used in 

shrouded wind turbine. A flanged type diffuser shroud is used 

to create pressure gradient which results in an increase in the 

approaching wind velocity. The free stream velocity of wind 

was observed to be increased from 7 meter per second to 8 

meter per second. The available wind power increased from 

13.58 W without shroud at a free stream velocity of 7 meter 

per second to 20.27 Watt with shroud at a velocity of 8 meter 

per second which shows a definite increase in velocity and 

hence available power by 66.99%. 

Srikanth K S and Tushar, [5]  observed that the brim 

or windlens has the possibility of enhancing the power of a 



Experimental Study of Diffuser Based Turbine for Increased Power Output 

 (IJSRD/Vol. 5/Issue 04/2017/068) 

 

 All rights reserved by www.ijsrd.com 271 

given rotor and a given free stream beyond the limit put by 

Betz theory by altering the velocity at the vicinity of the rotor. 

The essential concept here is the possibility of enhancing the 

free stream velocity at the rotor in order to extract much larger 

power by increased velocity at the rotor. The concept tries to 

go beyond the Betz limit of 59% on the limit for power 

extraction through the turbine. 

II. OBJECTIVES 

1) Improvement in power output compared to conventional 

turbine is two to five. 

2) Brim-based yaw control. 

3) Significant reduction in wind turbine noise. 

4) Improved safety & Improved cut-in velocity. 

5) Space optimization. 

III. CONCLUSION 

A very sincere attempt in the development and experimental 

demonstration of windlens was made. The average number of 

revolutions per minutes was increased from 64 without 

shroud to 128 with shroud which shows definite increase in 

revolutions twice. Increase in number of revolutions indicate 

the increase in air inlet velocity. Since the air inlet velocity of 

diffuser is increased the power output will be increased since 

P∝V3. 
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