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 A noise source can be very complex in nature. In noise control engineering an 
contributing noise sources. Particular attention has been given to the use of inlet guide vanes to choke the flow aerodynamic
purpose of preventing noise radiation out of the inlet. Choking was 
inlet guide vane or by turning the inlet guide vane to reduce the air passage area and increase the airflow. This paper discu
approximate calculation by ANSYS CFX software, in whic
to identify the strongest sound source. In addition numerical prediction methods were used to give direction towards a lower 
of the compressor thereby to choke the f
corresponding noise reductions obtained in both choked flow modes were apprx 10 to 15 decibels in the overall sound pressure 
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INTRODUCTION 
 
 Noise is based on the concept of acoustics. We 
can reduce the noise in many parts of an aircraft. 
They are 

1 Compressor Noise 
2 Structural Noise 
3 Turbine Noise 
 In these we have choosed compressor noise to 
reduce a small part of aircraft noise. there are 3 
methods to reduce the noise. They are 

1 By Taking The Rotor 
2 By Combination Of  Inlet Guide Vanes And 
Rotor 

3 By Changing The Material 
 In this paper choosing the inlet
rotor combination to reduce the noise. In this paper 
to design the inlet guide vanes by choosing the 
required airfoil for my project. Then we are going to 
change the blade angles of inlet guide vanes at 
0˚,15˚,-15˚ and we are going to design the rotor in 
turbogrid by importing the blades from bladegen. We 
will combine the inlet guide vanes and rotor to show 
the reduce in noise level. We are going to show 6 to 
12 decibels of noise reduction in this 
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ABSTRACT 

A noise source can be very complex in nature. In noise control engineering an essential first step is to identify the strongest 
contributing noise sources. Particular attention has been given to the use of inlet guide vanes to choke the flow aerodynamic
purpose of preventing noise radiation out of the inlet. Choking was obtained in the inlet guide vanes either by increasing the thickness of 
inlet guide vane or by turning the inlet guide vane to reduce the air passage area and increase the airflow. This paper discu
approximate calculation by ANSYS CFX software, in which a series of measurement techniques was applied to axial flow air compressor 
to identify the strongest sound source. In addition numerical prediction methods were used to give direction towards a lower 
of the compressor thereby to choke the flow. However due to choke flow there were pressure ratio losses of 7 to 8 percent. The 
corresponding noise reductions obtained in both choked flow modes were apprx 10 to 15 decibels in the overall sound pressure 

Noise is based on the concept of acoustics. We 
noise in many parts of an aircraft. 

In these we have choosed compressor noise to 
reduce a small part of aircraft noise. there are 3 
methods to reduce the noise. They are  

By Combination Of  Inlet Guide Vanes And 

nlet guide vanes and 
e the noise. In this paper 

to design the inlet guide vanes by choosing the 
required airfoil for my project. Then we are going to 
change the blade angles of inlet guide vanes at 

design the rotor in 
turbogrid by importing the blades from bladegen. We 
will combine the inlet guide vanes and rotor to show 
the reduce in noise level. We are going to show 6 to 

cibels of noise reduction in this project . 

2. Literature Survey: 
  A number of literatures are available for the 
design of axial compressor which includes 1D, 2D 
and 3D analysis. Some of the experience 
modification and test results of the previously 
performed works obtained from the literature are 
presented below. 
 Tyler and sofrin have focused on two aspects of 
noise generation. The first was the noise generated 
by the rotor alone. The second was the noise 
generated by the interaction of the rotor blades and 
the stator vanes. They also gave predictions for the 
directivity of the noise radiated from the inlet 
opening. Their findings are considered the 
benchmark for modal analysis of the acoustics of 
aircraft compressors and will be explained in detail 
later in this chapter. Homicz and Lordi refined the 
radiation predictions of Tyler and S
included the effects of mean flow and a centerbody 
in the inlet. Tyler and Sofrin performed their 
experiments using a uniform cylindrical duct without 
a centerbody in their inlet. While this inlet design is 
valid for understanding the acoustics o
a supersonic aircraft inlet typically has a centerbody. 
The addition of a variable centerbody affects the 
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essential first step is to identify the strongest 
contributing noise sources. Particular attention has been given to the use of inlet guide vanes to choke the flow aerodynamically for the 

obtained in the inlet guide vanes either by increasing the thickness of 
inlet guide vane or by turning the inlet guide vane to reduce the air passage area and increase the airflow. This paper discusses 

h a series of measurement techniques was applied to axial flow air compressor 
to identify the strongest sound source. In addition numerical prediction methods were used to give direction towards a lower noise design 

low. However due to choke flow there were pressure ratio losses of 7 to 8 percent. The 
corresponding noise reductions obtained in both choked flow modes were apprx 10 to 15 decibels in the overall sound pressure level. 

number of literatures are available for the 
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and 3D analysis. Some of the experience 
modification and test results of the previously 
performed works obtained from the literature are 
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noise generation. The first was the noise generated 
by the rotor alone. The second was the noise 
generated by the interaction of the rotor blades and 
the stator vanes. They also gave predictions for the 

adiated from the inlet 
opening. Their findings are considered the 
benchmark for modal analysis of the acoustics of 
aircraft compressors and will be explained in detail 
later in this chapter. Homicz and Lordi refined the 
radiation predictions of Tyler and Sofrin and 
included the effects of mean flow and a centerbody 
in the inlet. Tyler and Sofrin performed their 
experiments using a uniform cylindrical duct without 
a centerbody in their inlet. While this inlet design is 
valid for understanding the acoustics of compressors, 
a supersonic aircraft inlet typically has a centerbody. 
The addition of a variable centerbody affects the 
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modal shapes and acoustic propagation. As the hub 
and tip of the supersonic inlet changes, the modal 
wave changes shape also. Since the directivity of the 
radiation pattern is caused by the acoustic wave 
modal shape, the directivity will change as the 
acoustic wave propagates down the inlet. Research 
has shown that the radiation directivity formulae is 
acceptable for inlets with a hub to tip ratio less than 
0.5. 
  In 1976, British Airways and Air France 
introduced the Concorde, the world’s most successful 
commercial supersonic aircraft. The Concorde 
showed signs of great promise, but was ultimately 
doomed from the beginning because of two factors 
that were unforeseen. The first was the energy crises 
of the 1970’s which drastically increased jet fuel 
costs. The second was the backlash against the 
environmental noise generated by the Concorde’s 
four supersonic aircraft engines. Even during the first 
test flights, complaints were made about the takeoff 
and landing noise generated by the Concorde. This 
noise caused many countries to restrict the frequency 
of landings and takeoffs, which greatly hampered the 
Concorde’s usefulness. With the drop in oil prices in 
the 1990’s, NASA, Boeing/McDonnell Douglas, 
General Electric Aircraft Engines, and Pratt and 

Whitney combined resources to research, design and 
eventually build a High Speed Civil Transport 
(HSCT). The HSCT aircraft will be an attempt to 
correct the problems of the Concorde design and take 
full advantage of the benefits of civilian supersonic 
travel. Foremost on the list of design criteria for the 
HSCT aircraft is the reduction in environmental 
noise, particularly at takeoff and landing. This thesis 
investigates the application of trailing edge blowing 
(TEB) to a HSCT candidate inlet to evaluate the 
potential benefits of TEB for the reduction of noise at 
takeoff and approach. 
 
3. Methodlogy: 
 The fig 1 explains about the methodology used 
in this paper 
 
4. Designing: 
 We are designing the rotor using turbogrid in cfx 
software and designing the stator in CATIA V4 
software which is shown in fig 2. 
 
Stator Design: 
 The stator design procedure is shown in fig 3. 
 

 

 
Fig. 1: Methodlogy. 
 

 
 
Fig 2: Overall Design. 
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Fig. 3: Stator Design. 
 
 Then we are generating the airfoil series from 
excel and sketching a 3DView diagram of a stator 
and then for meshing we are using ICEM CFD in fig 
4. 

Catia Design Files: 
 The stator which is been designed using catia is 
shown in fig 5. 
 

 

 
Fig. 4: Stator Mesh Design. 
 

 
Fig. 5: Stator At 0. 
 
5. Meshing Reports: 
 We are meshing rotor by using the blade axis 
designing and meshing in turbo grid itself and we are 
meshing stator in icem cfd software. We have given 
the images of mesh reports in fig 6, fig 7 & fig 8. 
 
6. Analysis: 
 Following results are obtained from the analysis 
for various altitudes are 0°, 15° and 30° This is the 
report format for sea level at 0° .4 Sealevel At 0°, 
15° and 30° 
Noise Analysis: 

 This analysis has been supplied to assist in the 
evaluation of tonal noise levels generated by low 
speed fans (Mach Number less than 0.4). The 
equations were obtained from available literature, 
however some equations may have alternate 
definitions. It is your responsibility to verify the 
accuracy of these definitions. The noise input datas 
are specified in table 1 and table 2. The sound  power 
level datas in table 3 the overall noise and broadband 
noise data  are in table 4 and table 5.  The graphs of 
the datas are shown in fig 9, fig 10, fig11 & fig 12, 
 
 

 
Fig. 6: Rotor. 
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Fig. 7: Stator At 0. 

 
 
Fig. 8: Rotor Stator At 0° 
 
Noise Input Data: 
 
Table 1: Noise input data. 

DOMAIN R1  
Blade Region R1 BLADE  

Number of Blade Rows 23  
Angular Velocity 2094.3900 [radian s^-1] 

Number of harmonics 6  
Observer location (Radius) 1.0000 [m] 
Observer location (Theta) 0.0000 [degree] 

Loading Coefficient 2.2000  
Reference Pressure 2.0000e-05 [Pa] 
Reference Power 1.0000e-11 [W m^-3] 

Rotational Mach number 0.7243  

 
Sound Pressure Level: 
 
Table 2: Sound Pressure Levels. 

HARMONIC Frequency [Hz] Sound Pressure Level - Lp [dB] 
1 7666.6602 117.3267 
2 15333.3203 110.1020 
3 22999.9805 105.8758 
4 30666.6406 102.8773 
5 38333.3008 100.5514 
6 45999.9609 98.6511 

 

 
 
Fig. 9: Sound Pressure Levels. 
 
Broadband Noise: 
 Broadband noise model is derived from 
Proudman's formula (see expression Proudman 
Sound Power Exp), which predicts overall sound 
power. Associated variable (Proudman Sound 

Power) is evaluated on the entire domain, allowing 
visualization of isosurfaces that can be used to locate 
the portion of the flow that is responsible for noise 
generation. Note that this model predicts overall 
noise levels, not at a specific observer location. 
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6.4.4 Sound Power Level: 
 
Table 3: Sound Power Levels. 

HARMONIC Frequency [Hz] Sound Pressure Level - Lp [dB] 
1 7666.6602 117.5457 
2 15333.3203 110.3210 
3 22999.9805 106.0948 
4 30666.6406 103.0962 
5 38333.3008 100.7704 
6 45999.9609 98.8700 

 

 
 
Fig. 10: Sound Power Levels. 
 
Directivity: 

 

 
 
Fig. 11: Directivity. 
 
Overall Noise: 
 
Table 4: Overall Noise. 

Sound Pressure Level  [dB] 118.5703 
Sound Power Level [dB] 118.7892 

 
Table 5: Proudman Sound Power. 

MINIMUM 16.9 [db] 
MAXIMUM 154.0 [db] 
AVERAGE 120.9 [db] 

TOTAL POWER LEVEL 3.2516e-02 [W] 

 

 
 
Fig. 12: Isosurface at 95% of Proudman Sound Power. 
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Noise Sources: 
 This section reports on Monopole, Dipole and 
Quadrupole noise sources, derived from Ffowcs 
Williams and Hawkings (FW-H) equations. These 
sources can be compared with each other and with 
the broadband noise to determine the dominant noise 
source in the design. In table 6 the comparision are 
shown. 
 Monopole source is related to the movement of 
the source surface. It defines the volume 

displacement of the source. It is usually called self 
noise.  
 Dipole source describes the interaction between 
the fluid and the surface of the source. It defines the 
loading fluctuations exerted on the surface. 
 Quadrupole source is related to the turbulence 
fluctuation levels of the fluid. It is also called self 
noise. 
 The results of monopole,dipole and iso surface 
are shown in fig 13, fig 14, fig 15. 

 
Table 6: Summary of noise sources at the blade and at the final timestep. 

 Monopole Source Strength Dipole Source Strength  
Minimum 0.0 33075.8 [Pa] 
Maximum 470.8 137061.0 [Pa] 
Average 223.8 90560.6 [Pa] 

 

 
Fig. 13: Monopole Source. 
 

 
 
Fig. 14: Dipole Source. 
 
Table 7: Summary of quadrupole sources at the final timestep. 

 Quadrupole Source Strength  
Minnimum 0.3 [Pa] 
Maximum 73760.5 [Pa] 
Average 16204.6 [Pa] 

 

 
 
Fig. 15: Isosurface at 80% of Quadrupole Source Strength. 
 
7. Conclusion: 
 Noise is a major problem in aircraft, it increases 
the drag and some structural damages occurs. We 
choose the compressor as a part and reduce the noise 
level upto 10 db by changing the angle of inlet guide 
vanes.A part of aircraft noise we have reduced. In 

this we conclude that by analysing we say that we are 
reducing the noise at +15° at every altitude it has 
decreased by the comparison of every blade angles 
the noise has been reduced.  
 Mostlly noise is main concerned when mach no 
greater than one. So only there is no supersonic 
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passenger aircraft flying at high mach no. It leads to 
severe damage the building parts like window 
glasses, walls,etc. There are so many researches 
going on to reduce the noise 
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