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Abstract: These paintings ambitions to examine the exhaust glide sample of one of the 3 Wheeler Exhaust 

systems to apprehend the exhaust traits, float tendencies, and exhaust dispersion at the outlet. This 

paintings makes use of Finite volume Computational Fluid Dynamics (CFD) evaluation that's executed 

using stable Works glide Simulation tool to examine three-wheeler Exhaust system version developed the 

usage of CAD. The version is created by measuring the actual dimensions of the Exhaust gadget 

components. 
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I. INTRODUCTION 

   In inner combustion engines as a necessary factor for the exhaust segment mufflers are installed. it's far a tool to cut 

back the loudness of on the spot sound stress created by burning-warm exhaust gas exiting the engine at high velocity 

and also by a sequence of passages and chambers covered and resonating chambers harmonically tuned to reason adverse 

interference, wherein opposite sound waves cancel each different out to provide a noisy noise. Due to this phenomenon 

again, pressure is created within the muffler that is an unavoidable aspect impact of noise reduction that immediately 

declines the engine efficiency. Today, finite element and different numerical models are used for predicting the streamline 

glide, stress contour, the kinetic strength of exhaust particles in CFD simulation of components associated with fluid 

particularly air and gas. Handy however unrealistic values are often chosen because many homes of the bodily structure 

are very tough to measure. Because of using CFD software, it will become smooth to visualize the effects at the side of 

the indoors design with changed design systematically. 

   Damping factors or loss factors are required in FE modeling to predict deflections and stresses as a result of dynamic 

hundreds. Finite element modelers regularly have to select damping elements at random because damping is impossible 

to achieve correctly from material properties and geometry on my own. To reduce the vibration and temperature of warm 

gases popping out of engine muffler are used as a completely crucial part of an exhaust device. So, it will become a 

necessary parameter to discharge these exhaust gases with minimum restrict to the environment. Even as discharging 

again strain is created so because of which it consumes extra fuel and decline within the efficiency of an engine is 

determined. 
 

II. PROBLEM STATEMENT 

   Comparison and CFD simulation of the present 3-wheeler muffler component with different perforations like 2mm, 

4mm, and 6mm, to increase the mass flow in addition as decrease the pressure drop across the cross-sectional area. 
 

2.1 Objective  

1. Determining the mass flow rate, velocity, and temperature of the existing 3-wheeler vehicle muffler. 

2. To extend the mass flow rate for the low pressure drop across its cross-sectional area. 
 

2.2 Scope  

1. CFD simulation for velocity, mass flow rate, and temperature profile. 

2. The similar study can be performed for various mufflers to validate experimental results. 
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III. RESULT AND DISCUSSION 

   Comparison of through a CFD simulation of the existing 3-wheeler muffler part to extend the mass flow rate as well as 

decrease the pressure drop across the cross-sectional area. 

 

3.1 Methodology 

 
 

3.2 CFD Simulation Steps  

1. CAD Design 

2. Meshing (2D/ 3D Mesh) 

3. Solver 

4. Mesh Import 

5. Boundary conditions 

6. Material Properties 

7. Calculations 

8. Post Processing 

 

3.3 Design of the System 

 
Figure 1: CATIA Model of the Muffler 
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3.4 Analysis of System  

An Analysis of existing system. 

 
Figure.2: Geometry with extracted Volume in ANSYS 

 
Figure 3: Details of the meshing 

 
Figure 4: Details of the meshing 

 

3.5 Steps in CFD Simulation  

1. In the general box, gravity is defined in the y direction as - 9.81 m/s2 (negative sign for downward direction) 

2. In models, energy is kept on with viscous model as epsilon, realizable, scalable wall function 

3. Material for gas is defined with properties  

4. Inlet velocity of the gas is defined as 220 m/s as the mass flow rate is defined as 0.05 kg/s to convert mass flow 

rate into velocity following calculation are performed 

5. Mass flow rate = discharge x density of gas 

6. Discharge = area x velocity 

7. Area of discharge is known as 451 mm2 (from geometry uploaded in ANSYS) 

8. So unknown velocity parameter is calculated in the above equation 
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9. Velocity = 46 m/s with gas temperature as 400 degree Celsius (standard references from the paper. 

10. In the solution method second-order upwind are selected instead of the first order Hybrid initialization is selected 

in solution initialization Initial 1000 number of  iterations are selected 

 

MUFFLER WITH 2mm PERFORATION 

 
Figure 5: Perforation with 2mm hole 

 
Figure 6: Inlet body 

 
Figure 7: Pressure contour 

 
Figure 8: Velocity streamline 

 It is observed from contour that modifying the existing muffler with perforation of diameter 2 mm pressure drop 

is observed around 277 mpa compared to existing 350 mpa 

 

MUFFLER WITH 4mm PERFORATION 

 
Figure 9: Velocity with streamline contour 
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Figure 10: Pressure contour. 

 
Figure 10: Modifying the existing Muffler 

 
Figure 11: Meshing details 

 Modifying the existing muffler to drop the pressure by introducing perforation of diameter 4 mm along inlet 

pipe  

 It is observed from contour that modifying the existing muffler with perforation of diameter 4 mm pressure drop 

is observed around 177 mpa compared to existing 350 mpa 

 

MUFFLER WITH 6mm PERFORATION 

 
Figure 12: With 6mm hole 

 
Figure 13: inlet body 
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Figure 14: Pressure plot 

 
Figure 15: Velocity streamline 

 It is observed from contour that modifying the existing muffler with perforation of diameter 4 mm pressure drop 

is observed around 182 mpa compared to existing 350 mpa. 

 

IV. RESULT 

Table 1: Comparison of Pressure for different perforation. 

 
 

V. CONCLUSION 

 It is observed from contour that modifying the existing muffler with perforation of diameter 4 mm pressure drop 

is observed around the range of 174 to 177.70 Mpa compared to existing 350 Mpa. 

 It is observed from experimental and CFD simulation results that for specified existing boundary condition 

velocity is observed around 13.1 and 16.58 m/s along with exit temperature around 46.6 and 45 degrees Celsius 

respectively. 
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