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An Experimental Study on Generation Mechanism

of Combustion Induced Engine Noise
(Ist Report : The Method of Single Explosion Excitation)

Naoya K0jIMA, Keiji KOBAYASHI, Minoru TSUBAKI and Kazumi ITOH

Abstract
The combustion impact energy acting to the inner wall of combustion chamber is transmitted
through the engine structure and finally radiated from its surfaces as combustion noise. The fre-
quency characteristics of engine structure response to the combustion impact were investigated by
introducing a single explosion excitation to the non-running engine structures. The transmission-
radiation coefficient of combustion noise was defined as a ratio of combustion noise power to the
acoustic power exerted on the combustion chamber wall. This coefficient was compaired for four

different types of engines.
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Table 1 Main specifications of test engines

Engine I Engine 11 Engine III Engine IV

Vertical Horizontal Air-cooled Air-cooled
Type water-cooled water-cooled 4cycle 2¢cycle

4cycle Diesel 4cycle Diesel spark ignition spark ignition
Bore x Stroke 85 % 90mm 102 x 106mm 72 X 63mm 56 X 50mm
Total displacement 536¢c 866¢cc 266¢c 123cc
Compression ratio 22.5 19.5 5.5 6.8
Maximum power 5.9kW/3000rpm | 13kW/2400rpm 5.1kW/2000rpm | 9.4kW/7000rpm
Engine height 666mm 690mm 297mm 265mm
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Fig. 1 Electric igniter with explosive

Spark unit
Spark plug

Suction valve

Cylinder
liner

Piston ring

Fig. 2 Schematic arrangement of single
explosion excitation rig

2.2 REHE

AREBRTH OB 8 R URTEED 7 7
2 #Fig. 310mT. =y uh s BEFE DB
DPENL, T v P vt 5 R 2m B ED 5
M, migattoar Tt 47oky (B &K
Type 4145, % ¥) 2R Tif» 7z, HEV~ULIFER
Fohy (B & K Type 4236) 12 % 51.0kHzo E3
# (rms 94 dB, re. 20uPa)ic & ) ZFDEIEEITH7.
I U AR R ORBIONE 3, BB TER
(1.28) OIEERMHEEY v 77 » 7 (Rion PV-90



LTI VRBITIRRERETOE LI T 2 ERUTFE (229) 27

Condenser microphone ll

Vibration acceleration transducer

Pressure Sxnores
transducer N\ /7777
L\ -
N7

Pre - Pre -
amplifier ampltifier
) o 1
Frequency| |D.C. Crank Vibration

analyzer amplifier mark meter
) | 1 ) | L
[ Data recorder I

Amplifier synchroscope
IOscﬂlograpn] i:?gegass '___

1/3 0ct. Dban Digital event
mcrgter [~ frequency B regor:er
comp! analyzer

Fig. 3 Block diagram of measuring and anal-
yzing apparatus
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Table 2 Relationship between power level of
radiated noise and microphone position

Space Sound power level  (dB)

radius

r(m) | 160Hz | 250Hz | 500Hz | 1.0KHz | 2.5KHz
0.4 70.2 71.0 80.6 90.7 87.4
0.6 69.6 71.2 75.7 96.2 88.3
0.8 71.5 72.6 76.4 97.2 86.8
1.0 70.8 74.6 74.3 96.5 88.4
1.2 71.0 73.8 75.0 96.1 89.0
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Fig. 5 Description of intensity for impact
signal

Fig. 6 Repetition of single impact signal
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Fig. 9 Comparison of transmission-radiation
coefficients between four test engines
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Fig. 10 Effect of fins on combustion noise
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