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ABSTRACT

In recent years, the driving performance and exhaust sound quality in automobiles have been recognized as
important factors, as they maximize the driving fun to fulfil the demands of customers. Therefore, many
automobile manufacturers are studying various exhaust pipe shapes to improve sound quality and optimize
exhaust pressure. The objective of the exhaust pipe design is to maximize the engine efficiency using optimal
exhaust pressure settings. In this study, an exhaust system was fabricated with different junction shapes, and
the results were analyzed through various experiments. The exhaust gas pressure acting inside the exhaust
pipe was measured using a pressure transducer. Meanwhile, the vibration generated in the wvehicle was
measured in three axial directions and analyzed. The ground noise generated in the indoor and outdoor of the
vehicle was measured, and the noise generated at the maximum output was measured and analyzed.
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1. Manifold 2. Catalytic Converter 3. Sensor Point 1
4. Flexible Bellows 5. Sensor Point 2 6. Junction Chamber
7. Sub Resonator 8. Main Resonator

Fig. 1 Schematic diagram of the exhaust system
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Fig. 2 Schematic diagram of the junction
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Table 1 Specifications of the engine

Description Specification
Engine type DOHC 24-valve
Engine Cylinders A
Bore and stroke 95.5%86.0mm
Compression ratio(:1) 11.0
Maximum Power 330hp/7,000
Maximum Torque 36.8kgf » m/5,200
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Fig. 3 Schematic diagram of the sensor adapter
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Table 2 Specifications of the pressure transducer

Table 3 Specifications of the vibration data collector

Description Specification Description Specification
Range 0~600 mbar acceleration, velocity
Measurements -
Over pressure 4 bar displacement
Accuracy +0.2% Sensor type 3-axis acceleration
Measuring rate 1,000/sec Band width 0.5~40kHz
Permissible temperature 25 ~ +100C Dynamic range 104dB
Sampling rate 102.4kHz
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Fig. 5 Measurement of exterior noise

Table 4 Specifications of the sound level meter

Description

Specification

Applicable standards

IEC61672-1:2002 Classl

Measurement range

20dB to 140db RMS

Frequency weightings

RMS&Peak: A, C, Z

Time weightings F,S &1
Octave band 1/3
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Fig. 4 Location of vibration measurement
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Fig. 6 Back pressures at the sensor point 1

25

—_

g

£ 20

S

2 15

3

2

@

&

= 1.0

=3

5 > —— Y-Pipe
05 oomee - -»— X-Pipe

- ‘ ‘ +--- H-Pipe .
660 600 800 1000 1200

Fig. 7 Back pressures at the sensor point 2

Table 5 Rate of increase of back pressures

Minimum | Maximum Rate of

(KPa) (KPa) increase (%)

. SP1 1.04 3.72 257.7
SP2 0.46 2.59 463.0

X SP1 0.85 3.44 304.7
SP2 0.40 1.72 330.0
H SP1 0.59 3.22 445.8
SP2 0.39 2.30 489.7
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Fig. 9 Overall vibrations in the Z axis
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Fig. 12 Sound levels of equivalent noise

Table 6 Frequency of ground noise

Outside Inside
Y-PIPE 40Hz 31.5Hz
X- PIPE 31.5Hz 31.5Hz
H- PIPE 31.5Hz 31.5Hz

Table 7 Frequency of maximum output
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Fig. 10 Overall vibrations in the X axis
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Fig. 11 Overall vibrations in the Y axis

Outside Inside
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