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Comfortable Sound Design of Diesel Engine Combustion Noise
Focused on Sound Pressure Fluctuation in Frequency Bands
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Fig. 1 Evaluation result in variation among cylinders
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Table 1 Amplitude modulation sound list

Sound DM | DM | DM

number 050rd : lord ! 2ord
0-1500 Hz

1 7.4 : 2.6 i 136

2 7.7 i18.1 i 145

3 20.7 i 35 bo117

4 226 | 185 i 126
1500-3000 Hz

5 15.9 i 148 i 529

6 14.9 g 55.9 g 51.2

7 48.8 {150 | 432

8 48.8 ! 519 | 420
3000-6000 Hz

9 18.9 i 195 ! 685

10 18.0 i 704 ' 66.3

11 578 1 19.0 ! 534

12 570 | 640 | 519
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Fig. 4 Evaluation result of amplitude
modulation wave
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Fig. 5 Evaluation result of variation diesel
engine combustion noise
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Table 2 Correlation analysis of degree of modulation

. Cluster
M
etrics 1 5 3
DMO0.50rd  (Full Band) 054 052 0.38
DM1lord (Full Band) -0.50 -0.44 -0.15
DMO0.50rd (0-1500 Hz) 0.49 0.46 0.34
DM1lord (0-1500 Hz) -0.21  -0.22 -0.07

DMO0.50rd (1500-3000 Hz) 0.75 0.75 0.45
DM1lord (1500-3000 Hz) | -0.10 -0.18 -0.04

DMO0.50rd (3000-6000 Hz) 0.55 0.56 0.36
DM1ord (3000-6000 Hz) | -0.65 -0.64 -0.29
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Expert Model = —0.093 * [DM1ord(3000 — 6000 Hz)]
—13.473 = [Roughness(Full Band)]
+4.406 * [Impulsiveness(Full Band)]
+2.786 = (2)
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+37.625 -+(3)
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Fig. 6 Frequency response of each cylinder
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