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Abstract

The purpose is to reduce the exhaust noise of a diesel engine. The middle and low frequency line
spectrum noise characteristics of exhaust noise obtained from actual measurement under full load
condition are targeted .According to the noise control characteristics of impedance composite
muffler and small hole injection structure, a kind of compound muffler with broadband noise re-
duction effect is designed. LMS Virtual.Lab is used to simulate and analyze the designed muffler,
and the experiment is carried out at the same time. The results show that the designed muffler has
good broadband noise reduction effect, the noise sound pressure level is reduced by 37.48 db (A),
and the average velocity of internal airflow has little effect on the sound transmission loss of
muffler. Adding small hole injection noise reduction structure into the impedance composite
muffler structure can further improve the low frequency noise reduction performance of the
muffler. The design method and idea of the muffler can provide reference for solving the problem
of diesel engine exhaust noise control.
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Figure 1. Curve: diesel engine exhaust noise sound power spectrum
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Figure 2. Schematic diagram of muffler secondary tandem
expansion chamber structure
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Table 1. Design parameters of anechoic structure of two-stage
tandem expansion chamber
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Figure 3. Theoretical anechoic volume curve of two-stage tandem expansion
chamber structure
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Table 2. Thickness 5 cm glass wool felt sound absorption coefficient
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Figure 4. Muffler structure diagram
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Figure 5. Muffler internal air cavity x-ray diagram
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Figure 6. Muffler finite element model
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Figure 7. Muffler internal flow field meshing
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Figure 8. Muffler internal flow velocity vector diagram
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Figure 9. Comparison of muffler transmission loss simulation results
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Figure 10. Noise test site layout (left is muffler inlet pipe opening, right is
muffler outlet pipe)
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Figure 11. B~K Acoustic Acquisition Analyzer
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Figure 12. Muffler exhaust noise sound power spectrum curve
12. JHAESRHSRE BRI RIE

T3 2 (109 75 H LT RS 7 R 20K 64.84 dB(A), 13219 75 23 B PR PRk 5y 37.48 dB(A), 1A% TH
B R .

M 12 ATRUE e, T S SR AR g B A B 1A A PO R RICR, Y 4%t A £E 100 Hz 4b
EARAFE W UG, 2R S TR eI 75 28 N T ik 108 dB, 1T H DR ThR AN 73 dB, RN
35 dB. SEUGZEHAIF BITE G E Y K S PHPTE AT 75 8 R A E I N /N FLIBE I 45 04 T U 038 N 7 2R 7K
BUE B, 5TH A MR A S A ORI T S AT 5 R RE, R B T S 7 R .

DOI: 10.12677/0jav.2021.92010 98 7 5YRE)


https://doi.org/10.12677/ojav.2021.92010

7] —a— WA

160 - - hRUE

140

— v
o [y~
o o

1 1

co
o
1

A (dB(A))

0 500 1000 1500 2000 2500 3000
i (Hz)

Figure 13. Comparison of muffler insertion loss test value and simulation value
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