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During recent years the perfomance of "mar racing has beccme note

popular in Demerk. Gaming with the grcwhg mvimmtal conscious-
nees anon; the population and the relatively high pqzuladm dmsity of
the wintry. this has resulted in a number of exwizummtal noise pro-
blens in omnectim with notor lacing tracks.

DESCRIPI'ICN OF VEHICLE

A Suzuki RM 125 note—cross notorcycle of the year 1930 was used in the

investigation. The standaxd vehicle is equipped with a 125 cc air—cool-
ed two-stroke petrol engine, which yieldeanmax-lmm of 19.5 kw at
10,500 RPM. The air intake into the carburettor takes place through an
air filter of polyurethane, which is placed in a plastic box with a
volume: of am. 6 litres. The exhaust is led thmugh a 1200 milimetres
1mg ethaust pipe, which is designed as an expansim dxanber. After the

exhaust pipe is 620 cc absczptim exhaust silencer is mounted. The cy-

linder and cylinder headare made of light—alloy metal and equipped

with cooling fins fur air cooling of the engine.

WISEm EMIFICATIOM

The wise source identificatim was performed in order to detemune the

relative emtributim of the separate partial sources of noise to the

total noise emission of the vehicle. ’lhe was determined

firm the follodng partial noise sources:

1) must (Inning (standard exhaust silencer)-
2) MI make (staniazd intake filter).

3) Cylinder and cylinder head.
4) Exhaust pipe (surface Radiation).
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Rubber pieces stuck betx'veen the cooling fins were usedas a neans of
reducing the noise emitted frcm the cylinder and cylinder head. How—
ever. this arrangement mly had a limited effect (2—3 dB reduction of
the sourd power level for frequencies above 2 kHz). Therefore, supple-
mentary tests were carried out with a Suzuki m 125 with ahater-cooled
engine (full-speed passing measurements). The results of these tests
indicate that the cylinder emission of a hater-cooled engine is sub-
stantially lower than that aim air-cooled engine in the frequency
range 1 kHz to 4 kHz.

musIQ]

Based on the present investigaticn it can be concluded that a replace-

ment of the original 620 cc absorptim exhaust silencer with a 1850 cc
absorption silencer. will reduce the A—weighted sound power level of
the vehicle by 4—5 as (measured at 8000 rpn and full load). A further
reduction of 2 dB can be achieved by vibration damping of the cooling
fins of the engine with rubber pieces, vibratim damping of the exhaust
pipe. and slightly nodificaticns of the air intake filter.

further reducti'm of the noise enissicn frcm the vehicle by app. 3-4 dB
should be possible, if the no'ise from the qlinderand the cylinder
head cnuld be reduced efficiently. especially in the frequency range
1-2 kHz. ‘This could implicate use of water-cooled mgines. mt needs
further investigatim.
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The investigaticn was spmsored by the Danish mvirmnental Protection
Agency. am the Danish mm: Racing Camcil.
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MOTORCYCLE NOI SE
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The applied measurement nethod was the so-oalled selective wrapping.

wring the neasurenents the vehicle was driven on a car dynamometer.

The noise source identification was perfode at 8.000 IF“. and full
load. which corresponds reasonably well to realistic driving condi-
tions. The car dynarraneter has placed in a workshop and the wntribu-
ticns of tire partial noise souros were determinei as sound power level
per 1/3 octave.
The main results of the noise smzrte identificatim are shown in Figure
l. The figure shims the sound power level per l/3-octave for standard
exhaust silencer, standard intake filter, cylinder and cylinder head,
and exhaust pipe, respectively. It is seen that the noise from the
exhaust silencer is predallinant in the frequency mnge from 500 Hz to 3

kHz. and that the cylinder anissicn can be expected to yield a substan—
tial contribution in the Erequency mnge Eran 1 kHz to 2 kHz, while the

intake noise is the "051'. mm for frequencies lower than 500 Hz.

WISE mum MEASURES

In order to reduce theexhaust noise varium exhaust silencers were
tested. Sore of them were standard absorption silencers with a cubic
content of 800-1000 cc. and some were test models of a 1850 cc absorp-
tim silencer and a combined reflectim/absorption silencer. The lat-
ter, which turned out to be the host efficimt. consisted of a 1850 cc
double-cram resonator, tuned to amm. 6w Hz, followed by a 925 cc
absorption silencer. The test nodel of a 1850 cc absorption silencer
had a slightly inferior insertim loss at approx. 600 Hz but will prob—

ably be sufficiently effective. reducing the A—ueightei sound pods:

level of the exhaust noise to 108 dB. The standard absorptim silencers
had a poor insertion loss in the frequency range Eran 400 Hz to1.6
kHz. mrthenmre, (me of the standard silencers had a poor insertion
loss above 1.6 kHz, as the applied absorption material had a too high
{lad resistance. Name of the tested ahaust silencers reduced the me-
dnanical power of the vehicle.

After having applied the improved exhaust silencer, the engine itself

was the daninant noise source- An investigatim of the noise radiation
from the mine was performed using acoustic intensity technique (Briiel
I. Kjx 2-microphaxe systan type 3360). The systemwas omnected to a HP

1000 oanwter for thta processing.

'lhe acoustic intensity was measured in 35 positicns 50 mn Iran the left
side of the engine. The measurement positions were placed in a grid.
and spaced 50 nm frag each other. In each position the sound intensity
was measured in 3 orthogcnal directions. The resulting intersity vector
could then be calculated and displayed. Figures 2-4 E'l'Dd the intensity
vector for the l/3-octave band at 1600 Hz. As can be seen. the acoustic
intensity in this firequency region is prinarily enitted tron the UPPER
part of the qlinia‘.
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Figure 1.
Noise source identification for
seal-dam m 125. 3000 rpm, full
load. .  Exhaust , LWA = 123 as

I Intake , LWA=111dB
-— ——Cy1inder, Lm= 115 dB

- --—-—Exh.pipe,!.m=106d3 1
Residual sources, 19m = 110 dB ;

7| Total enission , DNA = 124 dB
summasauaulma

influlncl ‘

Figure 2.
Acoustic intensity vector in

the x-y plane. 1/ 3—OCCave
centre trequenq] fc = 1600 Hz.
Left side of engine. 8000 rpm,
full. load.
ZerolevelSOde-e. 11M
Scaie: i—- = 20 as

 

Figure 3.
Acoustic intensity vector in
they-zplaneatx=3.

Figure 4.
Acoustic intensity vector in
flex-splaneaty=2.
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