
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 2912 

Design and Study on Automation in Wind Tunnel 

Megha Bhausaheb Thakur1 Yash Hemant Gaikwad2 Nazma Zakirhussain Shaikh3  
1Lovely Professional University, Punjab 2,3Indira College of Engineering and Management, Pune

Abstract— The project is to build a small scale wind tunnel 

for the purpose of study of aerodynamics forces for students 

at college level. It also includes automation in wind tunnel. 

The wind tunnel can be controlled over a network through 

laptop or mobile connected to that particular network. The 

type of wind tunnel is open return type. This automated wind 

tunnel will enable the student to study the aerodynamics in 

co-operative environment. In Indian market there were no 

manufacturer of wind tunnel test rig. The test rig available in 

India were imported from other countries and were too costly. 

Therefore the colleges can’t bear the cost of the test rig. As 

aerodynamics has great importance in many engineering 

fields, therefore it was very necessary to have a wind tunnel 

test rig in the colleges. But colleges could not afford the costly 

imported test rig in India.  
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I. INTRODUCTION 

A wind tunnel is a tool used in aerodynamic research to study 

the effects of air moving past solid objects. A wind tunnel 

consists of a tubular passage with the object under test 

mounted in the middle. Air is made to move past the object 

by a powerful fan system or other means. The test object, 

often called a wind tunnel model is instrumented with suitable 

sensors to measure aerodynamic forces, pressure distribution, 

or other aerodynamic-related characteristics. 

 
Fig. 1: Open Return Wind Tunnel 

A. How wind tunnel works 

Air is blown through a duct equipped with a viewing port and 

instrumentation where geometrical shapes are mounted for 

study. Typically the air is moved through the tunnel using a 

series of fans. For very large wind tunnels several meters in 

diameter, a single large fan is not practical, and so instead an 

array of multiple fans are used in parallel to provide sufficient 

airflow. Due to the sheer volume and speed of air movement 

required, the fans may be powered by stationary turbofan 

engines rather than electric motors. 

The airflow created by the fans that is entering the 

tunnel is highly turbulent due to the fan blade motion and so 

is not directly useful for accurate measurements. The air 

moving through the tunnel needs to be relatively turbulence-

free and laminar. To correct this problem, closely spaced 

vertical and horizontal air vanes are used to smooth out the 

turbulent airflow before reaching the subject of the testing. 

B. Flow Visualization 

Because air is transparent it is difficult to directly observe the 

air movement itself. Instead, multiple methods of both 

quantitative and qualitative flow visualization methods have 

been developed for testing in a wind tunnel. 

C. Qualitative methods 

 Smoke: In some conventional wind tunnel smoke is used 

due to its better visualization. 

 Tufts: Tufts are applied to a model and remain attached 

during testing. Tufts can be used to gauge air flow 

patterns and flow separation. 

 Evaporating suspensions: Evaporating suspensions are 

simply a mixture of some sort or fine powder, talc, or 

clay mixed into a liquid with a low latent heat of 

evaporation. 

 Oil: When oil is applied to the model surface it can 

clearly show the transition from laminar to turbulent flow 

as well as flow separation. 

 Fog: Fog usually from water particles is created with an 

ultrasonic piezoelectric nebulizer. An electrically heated 

grid is inserted before the test section which evaporates 

the water particles at its vicinity thus forming fog 

II. DESIGN OF WIND TUNNEL 

Wind Tunnel has three main constructional parts as follow: 

1) Contraction section 

2) Test section 

3) Diffuser section 

 
Fig. 2: Constructional diagram of wind tunnel 

 CONRACTION SECTION: This is input side of a wind 

tunnel. To increase air intake, thus converge the air flow. 

 HONEY COMB SRTUCTURE: It is placed at the 

opening of contraction section to produce laminar flow. 

This structure is made up of small plastic straws. 
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Fig. 3: Honeycomb Structure 

 TEST SECTION: The actual test section is the most 

important area of wind tunnel. Model is to be tested is 

placed in this area. Its dimension is 9 X 9 X 20 Inch and 

it is made up of Transparent Acrylic sheet. As the 

transparent acrylic surface reflect the light of the LED’S 

it was hard for visualization. So to avoid this pasted the 

black matte colored paper on the interior of the test 

section. 

 
Fig. 4: Acrylic Test Section 

 DIFFUSER SECTION: It is exit divergent type section 

diffuses the outgoing air. 

 LED: Illumination is very necessary inside the test 

section in order to visualize the flow of air and the mist 

over the surface of the object that is being tested. For this 

purpose use of the strip of golden colored LED’S for 

illumination as the fog is clearly visible in golden light. 

It requires 12V DC supply of current for its operation. 

 SMOKE BLOWER: The smoke generated in the smoke 

system does not reach the testing section effectively. To 

ensure that the smoke is sufficient and thick in the test 

section we decided to use the smoke blower which is 

constructed by using a nozzle body which has a fan on 

one of its end which blows air inside the smoke system 

and thus in returns blows the smoke to the testing section. 

 SMOKE BLOWER: The smoke generated in the smoke 

system does not reach the testing section effectively. To 

ensure that the smoke is sufficient and thick in the test 

section we decided to use the smoke blower which is 

constructed by using a nozzle body which has a fan on 

one of its end which blows air inside the smoke system 

and thus in returns blows the smoke to the testing section. 

 FOGGER: Produces fog for visualization of flow of air 

during testing of models. Fog is made by ultrasonic mist 

maker using water which is environment friendly. 

 
Fig. 5: Ulrasonic fog maker/ Fogger 

 MOTOR SELECTION: To enable the air flow inside the 

wind tunnel used an exhaust fan and a  motor in our wind 

tunnel. The motor creates vacuum and thus suction inside 

the wind tunnel which draws the outside atmospheric air 

inside the wind tunnel with high velocity. 

A. Motor Specification 

Input Voltage-240 volts AC 

RPM- 1000 rpm 

Make- Cromton Greaves 

III. AUTOMATION 

In project the automation is done with the fan control and 

fogger control. The fan and the fogger can be controlled 

remotely. It will enable to study the aerodynamic properties 

inside the wind tunnel remotely over a laptop or mobile phone 

which is connected to the network of the wind tunnel. 

A microcomputer RASPBERRY PI manufactured 

by ADAFRUIT and two channel Relay circuit is used in a 

primary automation part. For display purpose webpage is 

created with the help of Putty Console and programming 

language python. 

PuTTY CONSOLE: PuTTY is a free and open-

source terminal emulator, serial console and network file 

transfer application. It supports several network protocols, 

including SCP, SSH, Telnet, rlogin, and raw socket 

connection. It can also connect to a serial port. The name 

"PuTTY" has no definitive meaning. This console is used to 

write or program to the microcontroller. The programming of 

the raspberry pi is open sourced by adafruit. 
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Fig. 6: PuTTY console for programming 

 RASPBERRY PI: The Raspberry Pi is a credit card–

sized microcomputer developed in England by the 

Raspberry Pi Foundation to promote the teaching of 

basic computer science in schools and developing 

countries. Various models of Sraspberry pi are invented 

as more flexibility of use and additional features. The 

model used in project is RASPBERRY PI 1. 

 
Fig. 7: Raspberry pi 1 microcomputer 

TWO CHANNEL RELAY CIRCUIT: A relay is an 

electrically operated switch. Many relays use an 

electromagnet to mechanically operate a switch, but other 

operating principles are also used, such as solid-state relays. 

Relays are used where it is necessary to control a circuit by a 

low-power signal or where several circuits must be controlled 

by one signal. 

The 5V DC current from the GPIO pins of the 

microcomputer cannot run the fogger or the exhaust fan. The 

input current of the fogger and exhaust is 240V AC. 

Therefore in order to control the fogger and the exhaust with 

the help of the microcomputer used 2-channel relay circuit 

board. It uses 5V DC input from the microcontroller as 

controls signals and trigger the relay and thus provides 

external source of current for the components to function and 

control. 

 
Fig. 8: Two channel Relay circuit 

 WI-FI NETWORK: The aim of project is to provide 

remote control of the parameters or the components of 

the wind tunnel. To provide this wireless control facility 

it need to connect all the elements such as controlling and 

controlled elements in a common wireless network. 

Therefore used a Wi-Fi router to create a personal 

wireless network. It was manufactured by D-Link. 

When IP address of this web browser is entered with 

same wi-fi internet connectivity then fig9. Shows that page 

will be open and then smoke and fan on and off controller 

options will be displayed on web browser. Anyone can 

operate this wind tunnel by within in the range of that 

particular wi-fi network. 

 
Fig. 9: Web browser of controller 

Figure 10 shows the four tabular bars which indicate 

smoke on, smoke off, fan on, fan off status.  Fan or smoke is 

on or off shown by statement which is written at the below of 

tabs in white color. 

 
Fig. 10: Fan and Smoke controller status 

Figure 11 shows actual model of wind tunnel rib 

which is design to study aerodynamics concept for college 

and institute level students. 
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Fig. 11: Frame of wind tunnel 

IV. CONCLUSION 

The project idea of providing engineering schools and 

colleges in India with the low cost automatic wind tunnel test 

rig was successfully transformed into the test rig that 

successfully manufactured. Hope that the test rig 

manufactured will enable many engineering students to 

explore and gain knowledge about the aerodynamics. 

Engineering colleges in country will be able to provide the 

wind tunnel test rig to the students. 
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