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Improvement of engine noise causing rough sound quality
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ABSTRACT: The automotive industry is making various efforts to cope with ever-increasing exhaust emissions
and fuel economy regulations. However, this often results in degraded NVH (Noise, Vibration, and Harshness)
performance. For example, we proposed the causes and improvements for the noise generated by the high-pressure
pump noise of a gasoline engine, the change of acceleration noise due to dual injection of MPI (Multi-Point
Injection) and GDI (Gasoline Direct Injection), the noise of a gasoline turbocharger, and the combustion noise
deteriorated due to the injection parameters calibration in a diesel engine. Since these noises are caused by the high
frequency noise, and the driver feels the rough sound quality, efforts to reduce them with proper NVH measures
are indispensable.
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Fig. 1. Noise level change according to the injection
pressure.
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Fig. 2. Noise change when injection mode is changed
from MPI to GDI.
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Fig. 3. Vibration isolation of high pressure pump.
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Table 1. Design variation relative to the base.
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Fig. 10. NEDC trace of a 1.6L diesel engine.

Table 2. Noise level change according to the change
of injection pressure.

Injection pressure (bar) Engine noise (dBA)
+200 +1.0
+100 +0.9
Base
-100 -1.0
-200 2.1
0 -
‘ 10 Re - AN
v % \\
/ \\"\l\?
/
\ / — +200 bar
= Base

\/ — —200bar

100 200 500 fiHz 2000 5000 10k

Fig. 11. Frequency characteristics according to the
change of injection pressure.
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Table 3. Noise level change according to the change
of main injection timing.
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Fig. 14. Rate of heat release.

Table 4. Change of injection parameters and combustion
noise.

Category Changes compared to the base

Injection pressure 198 bar increase

Main injection timing 2.6 degree advance

Boost pressure 85.8 hPa decrease

Fuel consumption 7.7 % improvement
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Fig. 12. Frequency characteristics according to the
change of main injection timing.
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Fig. 13. Noise effect of pilot injection.
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