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A Study on the Flow Characteristics of Steady State and Pressure Variation
inside the Muffler with the Inflow of Pulsating Exhaust Gas

AR E, A5, AL
Mnho Kim, Wooin Chung, Inbum Chyun

ABSTRACT

Exhanst system is composed of several parts. Among them, design of muffler system
strongly influences on engine efficiency and noise reduction. So, through comprehension of
flow characteristics inside muffler is necessary. In this study, three-dimensional steady and
unsteady compressible flow analysis was performed to understand the flow characternstics,
pressure loss and amplitude varation of pulsating pressure. The computational grid generation
was carried out using commercial preprocessor ICEM CFD/CAE. And the three-dimensional
fluid motion inside the muffler was analyzed by STAR-CD, the computational fluid dynamics
code. RNG k-¢ twbulence model was applied to consider the complexity of the geometry and
fluid motion. The stcady and unstecady flow field inside muffler such as velocity distribution,
pulsating pressure and pressure loss was examined. In case of unsteady state analysis, velocity
of inlet region was converted from measnred pulsating pressure. Experimental measurement of
pressure and iemperature was carricd out to provide the boundary and imitial condition for
computational study under three engine operating conditions. As a result of this study, we
could identify the flow characteristics inside the muffler and obtain the pressure loss, amplitude
variation of pulsating exhaust gas.

22 7]%4o] : Exhaust System(®7]A)), Grid Generation(Z - 434), Pulsating Pressure(™ =<
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Table 1 Coefficients of RNG k-& model

Cu p" Cs Ce1 Cez
0.085 | 0.719 | 0719 | 142 | 168
Cez | Ces K 70 B
00 orl-0387| 04 | 438 | 0012
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Muffler mesh model

Fig.1 Three dimensional flow model
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Fig.2 Details of dimension and flow path inside

muffler
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Velocity[m/s] Turbulent kinetic energy[m?/s% Total pressure[N/m’]
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(d) V4 section
Fig. 4 Profiles of velocity, turbulent kinetic energy and total pressure at the vertical section in case of 4000rpm
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(b) Hz section
Fip.5 Velocity and pressure profile at horizontal
section in case of 4000rpm

Fig.6 Particle tracks
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Fig.7 Experimental data of pulsating pressure in
the inlet region at 2000rpm
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Fig.8 Pulsating pressure inside muffler in case of

3000rpm
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Fig.9 Velocity distribution of unsteady state at Vs
section in case of 3000rpm
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Table 2 Specification of test engine

Item Specification

4-cylinder, TCI

Type Indlirect-Tnjection

Displacement(cce) 1993

Bore(mm) X

Stroke(mm) ¢ 86X 86

Compression Ratio 21.4:1

Max. Torquelkg - m) | 204 at 2000mpm

Max. Power(ps) 87 at 4000rpm

Firing Order 1-3-4-2
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