
IJSRST184510  | Received : 01 March 2018 | Accepted : 12  March 2018 |  March-April-2018 [ (4) 5 : 241-245] 

                                

© 2018 IJSRST | Volume 4 | Issue 5 | Print ISSN: 2395-6011 | Online ISSN: 2395-602X 
Themed Section:  Science and Technology 

  

241 

Design and Fabrication of Mini Wind Tunnel 
Rajat R. Wade, Anurag D. Choudhari 

Student, Department of Mechanical Engineering Jawaharlal Darda Institute of Engineering & Technology, 

Yavatmal, Maharashtra, India 

ABSTRACT 

 

Wind tunnel testing has long been a crucial part common to several introductory hydraulics and mechanics 

courses. A construction may be a tool utilized in mechanics analysis to review the consequences of air moving 

past solid objects.  A construction consists of a hollow passage with the article beneath check mounted within 

the middle. Air is formed to manoeuvre past the article by a strong fan system or different means that. However, 

these wind tunnels area unit terribly huge, pricey and onerous to access unless you have got connections to 

point out the air flow around an awfully restricted array of objects. The primary objective of this project is to 

style and fabricate mini construction that ought to be of low price and straightforward to use. The aim of this 

project is to offer educators and students an economical means that to demonstrate air flow over completely 

different objects employing an easy variety of construction. The basic plan of this mini construction is to 

possess an addict pull the air into the tunnel through a check section (behind the viewing window) wherever 

associate degree airfoiled or similar form is placed. The tunnel necks right down to increase the quantity of air 

flow passing through the check section. A check model (aerofoil, paper heavier-than-air craft, automobile 

vehicle etc.) is mounted on a balance behind the window to look at the consequences of various angles of attack 

or airfoiled form. A grid is placed upstream of the air flow to cut back turbulence within the tunnel. A way 

usually utilized in wind tunnels is to introduce smoke ahead of the airfoiled that's being tested. The streamlines 

build it doable to ascertain the air flow over the airfoiled. When the lines continue swimmingly over and past 

the air flow, they show that the flow remains bedded, which the airfoiled is making little drag. once the 

streamlines show a lot of chaotic, flow, they indicate that the airfoiled is making a lot of drag. This mini 

construction will be accustomed demonstrate basic physical mechanisms of viscous and pressure drag related to 

the formation of drag forces on numerous mechanics shapes. Understanding these physical characteristics is 

incredibly vital to automotive mechanics style, for increasing fuel economy, and within the teaching of basic 

principles of mechanics style as applied to craft. Air rate and pressures area unit measured in many ways that in 

wind tunnels. Air rate through the check section is decided by Bernoulli's principle. Mensuration of the 

dynamic pressure, the static pressure, and (for compressible flow only) the temperature rises within the air flow. 

The direction of air flow around a model will be determined by tufts of yarn connected to the mechanics 

surfaces. The direction of air flow approaching a surface will be envisioned by mounting threads within the air 

flow before and once of the check model. Smoke or bubbles of liquid will be introduced into the air flow 

upstream of the check model, and their path round the model will be photographed. Aerodynamic forces on 

the check model area unit sometimes measured with beam balances, connected to the check model with beams, 

strings, or cables. The pressure distributions across the check model have traditionally been measured by 

drilling several little holes on the air flow path, and victimisation multi-tube manometers to live the pressure at 

every hole. Pressure distributions will a lot of handily be measured by the utilization of pressure-sensitive paint, 

during which higher native pressure is indicated by lowered visible radiation of the paint at that time. Pressure 
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distributions also can be handily measured by the utilization of pressure-sensitive pressure belts, a recent 

development during which multiple ultra-miniaturized pressure sensing element modules area unit integrated 

into a versatile strip. The strip is connected to the mechanics surface with tape, and it sends signals portrayal 

the pressure distribution on its surface.  Pressure distributions on a check model also can be determined by 

playacting a wake survey, during which either one pitot tube is employed to get multiple readings downstream 

of the check model, or a multiple-tube pressure gauge is mounted downstream and everyone its readings area 

unit taken. The mechanics properties of associate degree object cannot all stay identical for a scaled model. 

However, by perceptive sure similarity rules, an awfully satisfactory correspondence between the mechanics 

properties of a scaled model and a life-size object will be achieved. 

Keywords: Airfoiled, Honeycombs, Dribbling unit, Tunnel. 

 

I. INTRODUCTION 

 

A construction may be a tool utilized in mechanics 

analysis to check the consequences of air moving past 

solid objects. A construction consists of a cannula 

passage with the item beneath check mounted within 

the middle. Air is formed to manoeuvre past the item 

by a strong fan system or different suggests that. The 

check object, generally noted as a construction model, 

is instrumented with applicable sensors to measure 

mechanics forces, pressure distribution, or totally 

different aerodynamic-related characteristics. The 

earliest wind tunnels were fabricated towards the tip 

of the nineteenth century, within the youth of 

aeronautical analysis, once several tried to develop 

productive heavy flying machines. The construction 

was pictured as a way of reversing the same old 

paradigm: rather than the air standing still associate 

degreed an object moving at speed through it, a 

similar result would be obtained if the item stood still 

and the air affected at speed past it. in this approach, a 

stationary observer may study the flying object in 

action, and will live the mechanics forces being 

obligatory on that. The development of wind tunnels 

accompanied the event of the aeroplane. massive wind 

tunnels were engineered throughout the Second 

warfare. construction testing was thought of strategic 

importance throughout the conflict development of 

supersonic craft and missiles. Later, construction study 

came into its own: the consequences of wind on 

manmade structures or objects required to be studied 

once buildings became tall enough to gift massive 

surfaces to the wind, and the ensuing forces had to be 

resisted by the building's internal structure. decisive 

such forces were needed before building codes may 

specify the desired strength of such buildings and such 

tests still be used for big or uncommon buildings. Still 

later, wind-tunnel testing was applied to cars, not 

such a lot to work out mechanics forces in and of itself 

however a lot of to work out ways that to cut back the 

ability needed to manoeuvre the vehicle on roadways 

at a given speed. In these studies, the interaction 

between the road and the vehicle plays a major role, 

and this interaction should be taken into thought once 

decoding the check results. In associate degree actual, 

the route is moving relative to the vehicle however 

the air is stationary relative to the route, however 

within the construction the air is moving relative to 

the route, whereas the route is stationary relative to 

the check vehicle.  
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II. METHODOLOGY 

 

 
Figure 1 

 

III. DESIGN AND SPECIFICATION 

 

The structure shown in on top of fig. could be a low-

speed circuit wind-tunnel. it's a check section with a 

cross section space of 25*25 cm2 and a length of 90cm. 

The utmost speed is regarding zero 25 m/s with empty 

check section. A honeycomb is enclosed to reduce 

flow disturbances within the check section. The 

variation in total pressure is a smaller amount than 

zero.1% and therefore the variation in temperature is 

a smaller amount than zero. 07 0C over the cross-

section space. The construct of increasing corners, 

with a well larger outlet than recess cross section 

space, has not been enforced during this structure. 

Together with the great overall flow quality found 

within the check section this proves the utility of this 

cross section in trendy wind-tunnels to reduce the 

size for a given check section length. 

 

IV. TEST SECTION 

 

The highest rate among the tunnel circuit happens 

among the check section resulting in associate 

oversized contribution to the whole pressure-loss 

from skin friction on the walls. conjointly 

disturbances from models, plates etc. within the check 

section can considerably contribute to the pressure-

losses. it's thus necessary to recollect this once 

selecting the length of the check section and once the 

check section accessories, like traversing system etc. 

area unit designed. Another result of disturbances 

within the check section is that it will result in flow 

separation within the downstream of the check 

section. The size of the check section is 25*25 cm2 in 

cross section space and 90cm long. this is often the 

most doable length attributable to house restrictions. 

For a given cross section the length of the check 

section shouldn't be created large to avoid an 

excessive amount of influence on the core ensue the 

wall boundary layers. 

i. Machinery: 

The control of the test section speed, i.e. fan rpm, and 

light is manually controlled by current controlled 

switches and a fan control unit. A battery along with 

the charge controller unit is placed inside the tunnel 

for the controlling of the fan speed and lighting inside 

the tunnel. 

 

ii. Dribling Unit: 

The fan is a 220-240 V AC Fan operating on 50-60 Hz 

and 0.14 Amp. It is located downstream the second 

corner as shown in below fig. The fan is positioned 

between a try of silencers. Some enlargement is 

additionally happening within the silencers to stay the 

whole wind-tunnel circuit length to a minimum. The 

fan installed is an impedance protected fan. 

 
Figure 2 

 

iii. Honeycombs: 

The honeycomb used here is 80mm long and thus the 

hexagonally shaped cells have a diameter of one / four 

of Associate in Nursing in or 6.4 mm, i.e. The length 

to diameter quantitative relation of the cells is 

concerning twelve. The first reason to use a 

honeycomb is that, with a sufficient length of 

concerning ten cell diameters it's an awfully effective 

flow straightening device. The comparatively low 

drop of a honeycomb makes it rather ineffective in 

reducing non-uniformities or fluctuations within the 
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stream wise part however it's terribly effective in 

reducing cross-stream elements. A honeycomb 

conjointly breaks up eddies larger than the cell size 

and cut back the free-stream Turbulence level. 

 

 
Figure 3 

 

iv. Assembly Of Wind Tunnel: 

 
Figure 4 

 

V. WORKING 

 

Usually the air is affected through the tunnel 

employing a series of fans. For terribly giant wind 

tunnels many meters in diameter, one giant fan isn't 

sensible, then instead associate degree array of 

multiple fans are employed in parallel to supply spare 

flowing. Thanks to the sheer volume and speed of air 

movement needed, the fans could also be battery-

powered by stationary jet engine engines instead of 

electrical motors. The flowing created by the fans 

that's getting into the tunnel is itself extremely 

turbulent thanks to the vane motion (when the fan is 

processing air into the look at section once it's intake 

air out of the look at section downstream, the fan-

blade turbulence isn't a factor), then isn't directly 

helpful for correct measurements. The air moving 

through the tunnel must be comparatively 

turbulence-free and laminal. Due to the consequences 

of viciousness, the crosswise of a construction is 

usually circular instead of sq. Because of there'll be 

bigger flow constriction within the corners of a sq. 

tunnel which will build the flow turbulent. A circular 

tunnel provides an electric sander flow. The inside 

facing of the tunnel is usually as sleek as attainable, to 

scale back surface drag and turbulence that would 

impact the accuracy of the testing. Even sleek walls 

induce some drag into the flowing, then the item 

being tested is typically unbroken close to the middle 

of the tunnel, with associate degree empty buffer zone 

between the item and therefore the tunnel walls. 

There are correction factors to relate construction 

look at results to outside results. The lighting is 

typically embedded into the circular walls of the 

tunnel and shines in through windows. If the 

sunshine were mounted on the within surface of the 

tunnel in an exceedingly typical manner, the sunshine 

bulb would generate turbulence because the air blows 

around it. Similarly, observation is typically done 

through clear portholes into the tunnel. instead of 

merely being flat discs, these lighting and observation 

windows could also be falcate to match the crosswise 

of the tunnel and more cut back turbulence round the 

window. Various techniques are wanted to study the 

flowing round the pure mathematics and compare it 

with theoretical results, that should conjointly take 

into consideration the Sir Joshua Reynolds variety and 

ratio for the regime of operation. 

 

VI. PRESSURE MEASUREMENT 

 

Pressure across the surfaces of the model are often 

measured if the model includes pressure faucets. this 

may be helpful for pressure-dominated phenomena; 

however, this solely accounts for traditional forces on 

the body. 

VII. FORCE MEASUREMENT 

 

With the model mounted on a force balance, one will 

live carry, drag, lateral forces, yaw, roll, and pitching 

moments over a spread of angle of attack. this enables 
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one to provide common curves like carry constant 

versus angle of attack (shown). 

 
Figure 5 

 

VIII. ACTUAL FLOW VISUALIZATION OVER 

THE OBJECTS IN WIND TUNNEL 

 

 
Figure 6 

 

IX. CONCLUSION 

 

The structure is applicable to all or any styles of 

shapes for mechanics testing. The vehicles that were 

tested gave results for his or her individual mechanics 

shapes. The mini structure consumes less house with 

less value and may be a easy most tunnel for the 

mechanics testing. the first objective of this project is 

to style and fabricate mini structure that ought to be 

of low value and simple to use. the aim of this project 

is to present educators and students an economical 

means that to demonstrate flow of air over completely 

different objects employing a easy variety of structure. 

the first objective was consummated by the project. 

Thus, we tend to conclude that mini structure is 

useful for the mechanics testing and can be useful for 

the approaching batches to check the flow over 

objects. 
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