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Introduction

In automotive exhaust system design, accurate prediction  
of sound radiation characteristics of reactive muffler carries 
significant importance. The acoustic analysis of exhaust muf-
fler is characterized by numerous parameters such as inser-
tion loss (IL) and transmission loss (TL). As per Gupta and 
Tiwari,1 the frequently used parameter to evaluate the sound 
radiation characteristics of a muffler is TL. TL is defined as 
the difference between power incident on a muffler proper 
and the power transmitted downstream into anechoic ter-
mination. Gupta and Tiwari2 state that the TL is independ-
ent of source, and it presumes anechoic termination at the 
tail pipe. The TL of an exhaust muffler can be predicted by 
analytical, numerical, and experimental method. The alge-
bra associated with the analytical method is complicated; 
therefore, many times, it is difficult to analyze the acoustic 
performance using the analytical method. The numerical 
methods are useful for analysis of all types of muffler, but 
the results obtained from it may not be correct because of 
modeling errors, meshing errors, assumptions made while 
solving the partial differential equations, specifications of 
approximate boundary conditions, insufficient constraints, 
selection of meshing elements, types of meshing, and so 
on. Although the numerical methods carry these drawbacks, 
they can be used to analyze the models of complicated 

shapes. Therefore, the general practice is to optimize the 
model using the numerical method, and the results obtained 
are validated by experimental method. For the validation of 
set up for experimental analysis, it is important to test the 
results of model, for which numerical analysis is already 
carried out. The TL measured with experimental setup is 
compared with numerical method to demonstrate that the 
TL can be predicted reliably with the setup which is pre-
pared. Gerges et al.3 state that in general, the experimental 
results are used to verify the results obtained from analytical 
and numerical methods and also for the evaluation of over-
all performance of the model, to check whether the model 
satisfies the design requirements. In this research article, the 
two-load method is used for the prediction of TL.
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the TL curve. The frequency at which the low-frequency 
pass region occurs decreases as the length of connecting 
tube increases. The TL at 800 Hz (design frequency) is 
22.58 dB, while the TL calculated using numerical analy-
sis is 23.70 dB. The percentage error calculated is 4.72% 
which shows that, the experimental results calculated are 
in good agreement with the numerical analysis.

Conclusion

In this research article, the results of the double expansion 
chamber reactive muffler are verified with experimental 
analysis using the two-load method. The results obtained 
through experimental analysis agreed well with numerical 
analysis. The small deviation in experimental result from 
that of numerical result may be attributed to leakage of 

sound from impedance tube to the surrounding, problems 
in generating white noise from FFT, or inaccurate surface 
finish quality of impedance tube. From the result, it is con-
cluded that, the developed setup is suitable for measure-
ment of TL of reactive muffler.
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Figure 4. Model for experimentation.

Figure 5. TL curve for experimental analysis.


