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ÖZET 

Bu bitirme projesi 15x15 cm karelik bir deney alanına sahip olan rüzgar 

tüneli için tasarlanmıştır. Proje teorik araştırma sonucu elde edilen bilgilerin pratikte 

işlevsel bir şekilde kullanılmasını sağlayacak bir tasarımı kapsamaktadır. Tasarım 

çok detaylı bir şekilde anlatılmayıp amacı ve kullanılışı anlatılarak basit bir şekilde 

sunulmuştur.  Tasarım bekleme odası içinde probeun tarama yapmasını sağlaması 

için tasarlanmıştır. Bu tasarım ile hem oda içerisinde hem de noktasal bir şekilde 

basınç dağılım grafiği elde edilebilecek hem de modellerle uyumlu olan bir aparat ile 

modellere farklı deney açıları kazandırılacaktır.  

 

  Ayrıca bu mekanizmanın kullanılması ile farklı deney mekanizmaları içinde 

ortam hazırlanmıştır. Hem akademik hem de ticari olarak kullanıcıya farklı yollar 

sunmaktadır. 
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ABSTRACT 

This finishing project is designed for a wind tunnel with an experimental area 

of 15x15 cm. The project includes a design that will enable the information obtained 

as a result of theoretical research to be used in a functional way in practice. The 

design is not explained in great detail, but it is presented in a simple way by 

explaining its purpose and usage. The design is designed to allow the probe to scan 

in the waiting room. With this design, a pressure distribution graph can be obtained 

both in the room and in a point manner, and the models will be given different 

experimental angles with an apparatus that is compatible with the models. 

 

  In addition, using this mechanism, the environment was prepared in different 

experimental mechanisms. It offers different ways to the user both academically and 

commercially. 
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1. INTRODUCTION 

 

1.1. WIND TUNNELS 

 

Wind tunnel is a device designed to produce air flows at various speeds from 

a test section. Wind tunnels are typically used in aerodynamic research to analyze 

the behavior of flows under varying conditions, both inside channels and on solid 

surfaces. Aerodynamicists can use the controlled environment of the wind tunnel 

to measure flow conditions and forces in aircraft models for which they are 

designed. Being able to collect diagnostic information from models allows 

engineers to change designs cheaply for aerodynamic performance without 

creating a large number of fully functional prototypes ( Barlow, J. B., Rae Jr, W. 

H., & Pope, A. ,2015). 

                  Figure 1 Wind Tunnel Mechanism 

 

1.2. HISTORY 

 

Discovery and development through experimental means has been a source of 

life based on George Cayley. In 1804 he made a rotating arm device to test 

aerofil. This is the lifting surface mounted at the end of the long road and slightly 

rotated to create an air flow over the aerofil. In modern aviation engineering, the 

workforce has been predominantly wind tunnel for such experiments, so most 

aviation industry, government and university laboratories today have a complete 
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spectrum of wind tunnels, from low subsonic to hypersonic speeds (J. A. D. 

Ackroyd, 2011). 

On the other hand, tremendous advances in computer technology, both 

computer hardware and numerical methods have made it possible to model fluid 

flow more accurately. The model can be easily installed. This question arises 

whether one day theoretical calculation can replace wind tunnel tests. Currently, 

the method of calculation can estimate that simple models, such as the actual 

flow in the wind tunnel, still require a lot of time, so it is still difficult and 

expensive. In addition, the calculation method allows to calculate the inadequate 

friction compared to the wind tunnel results. Therefore, wind tunnel testing for 

developments in aviation will remain dominant in the foreseeable future (J. A. D. 

Ackroyd, 2011). 

 

However, besides space-space applications, experimental techniques using 

wind tunnels have extensive applications in many other branches of science and 

engineering, such as automotive and architecture. For automotive applications, 

experimental techniques in the wind tunnel can be used to estimate the 

aerodynamic properties of designed racing cars and other high performance 

vehicles. For architectural applications, the wind tunnel can be used to simulate 

the contaminants occurring around buildings in the city. 

 

Scientists working in wind tunnel experimental techniques are slightly 

different from engineers. Scientists deal with basic research, engineers conduct 

experiments during the project. Their detailed research aims to develop basic 

knowledge about fluid flow physics. The results can form the basis of new 

theories or can be used to evaluate, analyze or support existing theories. It usually 

does not have a direct impact on practical engineering problems. For engineering 

purposes, the test techniques to be used during project work should be standard, 

reliable, fast and possibly cheap. Test results should provide comprehensive 

information such as the aerodynamic properties of the tested aerodynamic 

configuration. The details of the stream are examined only to make 

improvements to the configuration. In general, test results should include 

evidence that the design goals have been achieved and are safe (Dodson, MG 

2005). 
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1.3. CLASSIFICATION OF WIND TUNNELS 

There are many different kinds of wind tunnels. They are typically classified 

by the range of speeds that are achieved in the test section, as follows: 

 

• Subsonic and transonic wind tunnel  

• Supersonic wind tunnel  

• Hypersonic wind tunnel 

 

1.3.1. SUBSONIC WIND TUNNEL 

 

Low-speed wind tunnels are used for operations with very low Mach numbers 

up to 480 km / h in the test section. It may be an open return type or a closed 

return flow with air driven by a propulsion system consisting of large axial fans 

that increase the dynamic pressure to overcome viscous losses. 

EQUATIONS FOR OPEN WIND TUNNEL 

The working principle is based on the continuity and Bernoulli's equation. 

The continuity equation is given by:  

                        Equation 1 

 

The Bernoulli equation states: 

          Equation 2 

 

Putting Bernoulli into the continuity equation gives: 

     Equation 3 

 

https://en.wikipedia.org/wiki/Subsonic_and_transonic_wind_tunnel
https://en.wikipedia.org/wiki/Supersonic_wind_tunnel
https://en.wikipedia.org/wiki/Hypersonic_wind_tunnel
https://en.wikipedia.org/wiki/Bernoulli%27s_equation
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The contraction ratio of a windtunnel can now be calculated by: 

                     Equation 4  

 

 

EQUATIONS FOR CLOSED WIND TUNNEL 

In a return-flow wind tunnel the return duct must be properly designed to 

reduce the pressure losses and to ensure smooth flow in the test section. The 

compressible flow regime: Again with the continuity law, but now for isentropic 

flow gives: 

           Equaton 5 

 

The 1-D area-velocity is known as: 

                      Equation 6 

 

The minimal area A where M=1, also known as the sonic throat area is than 

given for a perfect gas: 

                      Equation 7  

 

1.3.2. TRANSONIC WIND TUNNEL 

 

High subsonic wind tunnels (0.4 <M <0.75) and transonic wind tunnels (0.75 

<M <1.2) are designed according to the same principles as subsonic wind 

tunnels. The highest speed is reached in the test section. Mach number is about 1 

with combined subsonic and supersonic flow zones. Testing at transonic speeds 
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raises additional problems, mainly due to the reflection of shock waves from the 

walls of the test section (see the figure below or enlarge the thumb picture on the 

right). Therefore, perforated or slotted walls are required to reduce shock 

reflection from the walls. Since significant viscous or invisible interactions (such 

as shock waves or boundary layer interaction) occur, both the Mach and 

Reynolds number are important and must be properly simulated. Large-scale 

facilities and / or pressurized or cryogenic wind tunnels are used. 

   Figure 2 Transonic Wind Tunnel Mechanism 

 

1.3.3. SUPERSONIC WIND TUNNEL 

 

Supersonic wind tunnel is a wind tunnel that produces supersonic speeds (1.2 

<M <5) Mach number and flow are determined by the nozzle geometry. The 

Reynolds number is changed by changing the density level (pressure in the 

settling chamber). Therefore, a high pressure ratio is required (for a supersonic 

regime at M = 4, this ratio is at the level of 10). Apart from this, when the static 

temperature cools sufficiently, moisture condensation and even gas liquefaction 

may occur. This means that a supersonic wind tunnel usually needs a drying or 

preheating facility. A supersonic wind tunnel has a huge power demand, so it is 

designed intermittently to most continuous work places. 

 

1.3.4. HYPERSONIC WIND TUNNEL 
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A hypersonic wind tunnel is designed to create a hypersonic flow field in the 

working section, thus simulating the typical flow characteristics of this flow 

regime - compression shocks and pronounced boundary layer effects, entropy 

layer and viscous interaction regions, and most importantly high total 

temperatures. The speed of these tunnels ranges from Mach 5 to 15. The power 

requirement of the wind tunnel increases with the cross-section, flow density and 

is directly proportional to the third power of the test speed. Consequently, the 

establishment of a continuous, closed circuit wind tunnel remains a costly issue. 

First continuous Mach 7-10 wind tunnel with 1x1 m test section, II. During 

World War II, Kochel am See was planned in Germany and finally operated as 

'Tunnel A' in the late 1950s, AEDC Tullahoma, TN, USA. installed capacity 57 

MW. In the light of these high plant demands, intermittently operated 

experimental facilities, such as wind tunnels, are also designed and installed to 

simulate hypersonic flow. A hypersonic wind tunnel includes the main 

components downstream: heater / cooler assemblies, dryer, converging / 

diverging nozzle, test section, second throat and diffuser. The back end of the 

blowing wind tunnel has a low vacuum chamber, while the continuously 

operating closed loop wind tunnel has a high-powered compressor setup instead. 

As the temperature drops with the expanding flow, the air inside the test chamber 

has a chance of liquefaction. For this reason, preheating is especially critical. 

 

1.3.5. OPEN RETURN WIND TUNNEL 

  Figure 3 Open Return Wind Tunnel Mechanism 
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Wind tunnels are designed for a specific purpose and speed range. Therefore, 

there are many different types of wind tunnels and several different ways to classify 

wind tunnels. In this section of the website we will present various wind tunnels and 

discuss some of the unique features of each tunnel type. 

 

  In the figure, we show a schematic drawing of an open-turn wind tunnel. This 

type of tunnel is called an NPL tunnel after the French engineer after the Eiffel 

tunnel or the National Physics Laboratory in England, where the tunnel was first 

used. The Eiffel tunnel has an open test section and the NPL tunnel has a closed test 

section as shown in the figure. The original Wright Brother's wind tunnel was an 

open-turn design. In the open return tunnel, the air passing through the test section is 

collected from the room where the tunnel is located. The arrows in the figure show 

the air flow through the wind tunnel and around the room. The other major wind 

tunnel type is the closed return tunnel, where air is transmitted from the fan's outlet 

to the shrinkage section by a series of ducts and return blades. 

 

  Open turn tunnel has some advantages and disadvantages compared to closed 

turn tunnel. 

Advantages of the Open Return Tunnel  

• Low construction cost.  

• Superior design for propulsion and smoke visualization. There is no 

accumulation of exhaust products in an open tunnel.  

Disadvantages of the Open Return Tunnel  

• Poor flow quality possible in the test section. Flow turning the corner into the 

bellmouth may require extensive screens or flow straighteners. The tunnel should 

also be kept away from objects in the room (walls, desks, people ...)that produce 

asymmetries to the bellmouth. Tunnels open to the atmosphere are also affected 

by winds and weather.  

• High operating costs. The fan must continually accelerate flow through the 

tunnel.  

• Noisy operation. Loud noise from the fan may limit times of operation.  
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1.3.6. CLOSED RETURN WIND TUNNEL 

           Figure 4 Closed Return Wind Tunnel Mechanism 

Wind tunnels are designed for a specific purpose and speed range. Therefore, 

there are many different types of wind tunnels and several different ways to classify 

wind tunnels. In this section of the website we will present various wind tunnels and 

discuss some of the unique features of each tunnel type. 

 

  In the figure, we show a schematic drawing of a closed return wind tunnel. 

This type of tunnel is also called the Prandtl tunnel after the German engineer, or a 

Gottingen tunnel after the research laboratory in Germany, where the tunnel was first 

used. Most of NASA's major research wind tunnels are closed turn tunnels. In the 

closed return tunnel, the air is returned from the outlet of the test section to the fan 

and transmitted by a series of rotary vanes. The air coming out of the fan returns to 

the contraction section and returns from the test section. The air is circulated 

continuously throughout the channel operation of the closed return tunnel. The 

arrows in the figure show the air flow through the wind tunnel. In another large 

tunnel design, the open return tunnel passing through the test section is collected 

from the room where the tunnel is located. 

 

  Closed return tunnels can operate as subsonic as shown in the figure or as 

subsonic as described on a separate page. Supersonic closed turn tunnels are more 

complex than subsonic tunnels. The air entering the tunnel is usually passed through 

a drying bed to prevent condensation in the test section due to low pressure. To 
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shock the subsonic stream to subsonic, there is usually an additional throat placed in 

the tunnel downstream of the test section. The advantage of the supersonic 

continuous flow wind tunnel is longer running times than a blowing tunnel. The 

biggest disadvantage is increased size and operating costs. 

 

  Closed turn tunnel has some advantages and some disadvantages compared to 

open turn tunnel. 

Advantages of the Closed Return Tunnel  

• Superior flow quality in the test section. Flow turning vanes in the corner and 

flow straighteners near the test section insure relatively uniform flow in the test 

section.  

• Low operating costs. Once the air is circulating in the tunnel, the fan and motor 

only needs to overcome losses along the wall and through the turning vanes. The 

fan does not have to constantly accelerate the air.  

• Quiet operation relative to an open return tunnel.  

Disadvantages of the Closed Return Tunnel  

• Higher construction cost because of the added vanes and ducting.  

• Inferior design for propulsion and smoke visualization. The tunnel must be 

designed to purge exhaust products that accumulate in the tunnel.  

• Hotter running conditions than an open return tunnel. Tunnel may have to 

employ heat exchangers or active cooling.  

 

1.4. CALIBRATION OF WIND TUNNEL 

 

Professional calibration of a probe is essential to obtain reliable measurement 

results. A calibration defines the relationship between the pressure in the probe 

head holes and the measured velocity and flow angle. To accomplish this task, 

the probe calibration is held in a known flow field produced by our wind tunnel. 

We measure pressures for a point matrix by changing the angle of attack of the 

probe in the air flow. With these results, we calculate the calibration factors for 

the probe. When the probe is then used to characterize an unknown flow area, the 
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measured pressures and calibration factors are used to calculate the flow angle 

and velocity. 

 

The basis of each calibration is a clean, free jet - a constant, homogeneous air 

flow with low turbulence. Our 90kW asynchronous motor operates 2 centrifugal 

compressors. Compressed air flows into a settling chamber and then flows 

through multiple screens and a honeycomb flow straightener to reduce 

turbulence, thereby creating a clean, homogeneous air flow. The flow then comes 

out of specially designed nozzles optimized for minimal pressure loss. With a 

series of nozzle outlet diameters, we can reach speeds between 1 m / s and Mach 

1.2. The probes are placed in a 2-axis motion with a total accuracy of 0.05 ° to 

provide a complete calibration for the required angle and speed range. 

2. EXPERIMENT WITH WIND TUNNEL 

 

Wind tunnel testing is a series of procedures and techniques aimed at 

modeling airflow and flow interaction with the aerodynamic body. In the wind 

tunnel experiment, the analyzed body is fixed, while the surrounding 

environment is moving. 

 

Generally, theoretical methods are not sufficient to solve the aerodynamic 

problems of an aviation vehicle due to the lack of mathematical models. 

Therefore, the wind tunnel experiment, with similarity laws, is the most reliable 

way to determine the aerodynamic properties of a spacecraft. The wind tunnel 

experiment allows to examine different parameters using models or separate 

components of an aviation vehicle, which is almost impossible in full-scale 

conditions. 

 

Determination of integral aerodynamic properties using wind tunnel balance, 

determination of aerodynamic properties of model components using special 

strain gauge, measurement of pressure distribution across the model surface, 

determination of jet engines and propellers, analysis of boundary layer on the 

model surface, analysis of the model surface and works that involve the 

visualization of the flows around it, the visualization of eddies. 
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2.1. MEASUREMENT WITH PITOT TUBE 

       Figure 5 Mechanism of Pitot Tube 

 

Pitot tubes are well suited for medium to high speed airflow measurement and 

are considered the standard by which all other airflow devices are compared. It 

requires accurate measurement, density correction and careful rotation. Since 

accuracy is determined by the pressure gauge connected to the Pitot tube, there 

are usually more economical ways (hot wire and propeller) to measure air flow in 

low flow applications. Pitot tube is ideal for high flow or high temperature 

applications (2014). 

 

A Pitot tube measures the total pressure and static pressure to determine the 

speed pressure at which air velocity can be derived. Pitot tube is inserted into the 

duct with its tip facing the air flow. The positive port of the manometer is 

connected to the total pressure port (Pt) and the negative port to the static 

pressure port (Ps). The manometer will display the speed pressure, which can 

then be converted into speed. 

 

In modern Pitot tubes, the appropriate nose or tip design - with sufficient 

distance between the nose, static pressure taps and the body - minimizes 

turbulence and interference. This allows use without correction or calibration 

factors. All Dwyer Pitot tubes are manufactured to AMCA and ASHRAE 

standards and have union calibration factors to ensure accuracy. 

 



 

 

12 

 

The Pitot tube tip must be directed directly towards the air stream (parallel) to 

ensure accurate speed pressure values. If the pitot tube is properly aligned, the 

speed pressure gauge will be at its maximum. 

 

  Accurate readings cannot be made in a turbulent air flow. Pitot tube should be 

placed at least 8-1 / 2 duct downstream downstream from elbows, elbows or 

other obstacles causing turbulence. To guarantee precise measurements, 

straightening blades should be placed 5 channels higher than the Pitot tube, if 

used. 

 

  The air velocity is not laminar or equal across the cross section of a duct, so a 

rotation of the duct must be made to determine an average velocity. The friction 

that is closer to the channel walls will slow the air flow as you brush the channel 

walls. A defined pattern should be followed to ensure accurate measurement. 

2.2. MEASUREMENT WITH HOT WIRE  

Figure 6 Mechanism of Hot Wire 

 

Hot wire anemometry is a technique for measuring the speed of liquids and 

can be used in many different areas. A hot wire anemometer consists of two 

probes with a wire in between. The wire is usually made of tungsten, platinum or 

platinum-iridium. In constant temperature circuit versions, a small glass-coated 

thermistor bead is usually used (Comte-Bellot, G.,1976).  

 

A hot wire anemometer works as follows: An electric current is sent through 

the wire, which causes the wire to heat up. As a liquid (typically air) flows over 

the device, it cools the wire and removes some of the heat energy. An energy 

balance equation can be used to describe this heating and cooling of the wire. 
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This equation can then be solved to determine the velocity of the liquid flowing 

over the wire. 

 

An advantage of hot wire anemometers over other speed measurement 

sensors is that they can be made very small to minimize discomfort in the 

measured flow. Hot wire anemometers are very sensitive to rapid changes in 

speed, as the wire has a small time constant. 

 

2.3. FLOW VISUALIZATION 

 

Since the 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 

(Merzkirch, W., 1987). 

 

2.3.1. QUALITATIVE METHODS 

 

• Smoke 

• Carbon Dioxide Injection 

• Tufts, mini-tufts, or flow cones can be applied to a model 

and remain attached during testing. Tufts can be used to 

gauge air flow patterns and flow separation. Tufts are 

sometimes made of fluorescent material and are illuminated 

under black light to aid in visualization. 

• 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. When the wind is turned on the 

liquid quickly evaporates, leaving behind the clay in a pattern 

characteristic of the air flow. 

• 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. 
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• Tempera Paint: Similar to oil, tempera paint can be applied 

to the surface of the model by initially applying the paint in 

spaced out dots. After running the wind tunnel, the flow 

direction and separation can be identified. An additional 

strategy in the use of tempera paint is to use blacklights to 

create a luminous flow pattern with the tempera paint. 

• Fog is created with an ultrasonic piezoelectric nebulizer. The 

fog is transported inside the wind tunnel (preferably of the 

closed circuit and closed test section type). An electrically 

heated grid is inserted before the test section, which 

evaporates the water particles at its vicinity, thus forming fog 

sheets. The fog sheets function as streamlines over the test 

model when illuminated by a light sheet. 

• Sublimation: If the air movement in the tunnel is sufficiently 

non-turbulent, a particle stream released into the airflow will 

not break up as the air moves along, but stay together as a 

sharp thin line. Multiple particle streams released from a grid 

of many nozzles can provide a dynamic three-dimensional 

shape of the airflow around a body. As with the force balance, 

these injection pipes and nozzles need to be shaped in a 

manner that minimizes the introduction of turbulent airflow 

into the airstream. 

High-speed turbulence and eddies can be difficult to see directly, but 

flash lights and film cameras or high-speed digital cameras can help capture 

events that are blurred to the naked eye (Settles, G. S., 2001). 

 

  While the subject of the test is moving at high speed like an airplane 

propeller, high speed cameras are also required. The camera can capture stop-

motion images of how the blade is cut from particle streams and how vortices 

are formed along the back edges of the moving blade. 

 

2.3.2. QUATITATIVE METHODS 

 

https://en.wikipedia.org/wiki/Ultrasonics
https://en.wikipedia.org/wiki/Piezoelectric
https://en.wikipedia.org/wiki/Nebulizer
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• Pressure Sensitive Paint (PSP): PSP is a technique where a 

model is sprayed with a paint that responds to pressure 

changes by changing color. In connection with this technique, 

cameras are usually placed at strategic viewing angles 

through the wind tunnel's walls, ceiling and floor to 

photograph the model when the wind is open. The 

photographic results can be digitized to create a complete 

distribution of external pressures affecting the model, and 

then mapped onto a computational geometric network for 

direct comparison with CFD results. PSP measurements can 

be effective in capturing pressure variations in the model, but 

often require additional pressure taps on the surface of the 

model to verify the absolute magnitude of the pressure 

coefficients. An important feature of well-behaved PSP paints 

is that they are insensitive to temperature effects, as the 

temperature in the wind tunnel can change significantly after 

continuous operation. Common challenges when using PSP 

are that the front and rear edge effects cannot be accurately 

measured in areas with high curvature due to limitations in 

the ability to achieve an advantageous viewing angle on 

cameras. In addition, applying PSP to the leading edge is 

sometimes avoided because it brings a finite thickness that 

can cause premature flow separation and distortion of results. 

Since pressure changes at the leading edge are typically of 

primary interest, the lack of accurate results in this area is 

very problematic. If a model is painted with pressure sensitive 

paint, it is known that some paints adhere and continue to 

perform for several months after the first application. Finally, 

PSP dyes are known to have certain frequency characteristics, 

some of which require a few minutes to stabilize before 

achieving accurate results, while others have fast 

incorporation. In the latter case, paints capable of reflecting 

rapid changes in pressure can be used for Dynamic PSP 
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applications, where the purpose is to measure the unstable 

flow properties (Beresh, S. et all, 2015). 

 

• Particle Image Velocimetry (PIV): PIV is a technique in 

which a laser layer spreads through a slot in the wall of the 

tunnel, where particles in the plane of the laser layer of an 

imaging device can follow the local velocity direction. 

Sometimes this technique involves seeding the airflow with 

observable material. This technique allows quantitative 

measurement of flow rate and direction across areas captured 

in the plane of the laser. (Beresh, S. et all, 2015). 

 

• Model Deformation Measurement (MDM): MDM works 

by placing markers in geometric locations known in the wind 

tunnel model and taking photos of the change in the location 

of the marker when the wind in the tunnel is applied. By 

analyzing the change in pointer positions from different 

camera viewing angles, the shift in the position of the marker 

can be calculated. By collecting results from several markers, 

the degree of flexible delivery of the model due to air load 

can be calculated (Beresh, S. et all, 2015). 

3. DESING 

 

3.1. PARTS OF THE MECHANISM 

 

• Top of Constant Layer 

• Bottom of Constant Layer 

• Moving Layer 

• Axis Adjuster 

• Probe Axis Adjuster 

• Moving Tape System 

• Servo Motors 
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3.1.1. WORKING PROCESS 

 

• Constant Layer : provides the direction that the moving layer 

will move along with the power supplied by the servo motor 1 

and 2 controlled by the user along the x axis. It also helps to 

bear the weight of the mechanism. 

 

• Moving Layer: moves the mechanism along the x axis with 

the power supplied by the servo motor 1 and 2. It also contains 

the tape system that moves the Axis adjuster. It is the brain of 

the system. Cable density is included in this part. 

 

• Axis Adjuster: With the power provided by the servo motor 5, 

it gives the probe or model 360-degree movement capability in 

the x-y plane. The spindle of the servo motor 5, which is 

connected to the gear located in the upper region of the axis 

adjuster, rotates the gear. The mechanism provides this 

movement by taking commands remotely. It contains servo 

motor 1, Servo motor 2 and servo motor 3. It is one of the most 

sensitive parts of the system. 

 

• The Probe Axis Adjuster: provides an angular movement 

capability in the x-z plane to the probe connection of the axis 

adjuster with a pulley system associated with Servo motor 1. 

With this feature, different angles can easily be given to the 

model or probe during the experiment. 

 

• The moving tape system: gives the axis editor the ability to 

move along the y axis. With the serial servo motors inside, a 

fast and controlled movement area is formed. 

 



 

 

18 

 

• Servo Motor 2 provides the ability to move along the z axis 

with a belt system that it is connected to the axis regulator. The 

natural effect of gravity was used in this movement. 

 

3.2. AIM OF MECHANISM  

 

The designed experimental setup is designed to increase the control room 

control in the wind tunnel. It is aimed to reduce the preparation process before 

the experiment and to increase the variety of experiments that the research 

assistant can do. 

 

  It can be made compatible with both probe and models with different 

attachments to the design. This feature adds functionality to the design. In 

addition, thanks to the electronic accents of the design, mechanical movements 

are provided with an automatic control system. 

 

3.3. ADVANTAGE OF MECHANISM 

 

• The mechanism reduces the preparation time of the experiment. 

• It provides more point data for the experiment. 

• It increases the measurement volume regarding the pressure 

distribution in the test chamber. 

• It can give different angle and direction to experiment models and 

probes. 

• It can give different angle and direction to experiment models and 

probes. 

• It provides the control mechanism in the experiment room 

remotely. This provides the user with great convenience. 

 

3.4. DISADVANTAGE OF MECHANISM 

 

• Mechanism is high in manufacturing and maintenance. 
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• Parts are sensitive and need to be maintained and maintained 

regularly. 

• If integrated into a ready-made test room, it can reduce the test 

room volume. 

• Since the amount of sensor is high, an electronic control 

mechanism is required. 
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3.5. DRAWINGS OF MECHANISM 

 

 

 

 

 

 

• AXIS ADJUSTER 
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• MOVING LAYER 
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• PROBE AXIS ADJUSTER 
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• TOP OF CONSTANT LAYER 
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• BOTTOM OF CONSTANT LAYER 
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4. CONCLUSION 

As a result of the project, a mechanism is designed to scan and calculate the 

pressure distribution in the wind tunnel. All details are not given in this thesis. His 

drawings were shared mechanically. Using 5 servo motors, the mechanism is given the 

ability to move in 3 dimensions. This mobility gives the user a great advantage during 

scanning. 
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