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3. INSTRUMENTATION

The following instrumentation shall be used for the measurements required.

3.1

3.11

3.1.2

3.13

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Sound pressure souf
a minimum sound po|

A sound level meter which meets the Type 1 requirements of ANSI S1.4.

As an alternative to making direct measurements using a sound level meter, a microphone or sound level meter
may be used with an audio recorder and/or a graphic level recorder or other indicating instrument provided the
system meets the requirements of SAE J184.

The microphone shall be used with an acceptable windscreen. To be acceptable, the screen must not affect the
microphone response by more than +1 dB for frequencies of 20 to 4000 Hz or £1 1/2 dB for frequencies of 4000
to 10 000 Hz.

For summer
from 20 to 1(

A sound level d

An engine spe
state accuracy

A sensor capa

A sensor to ind

A sensor to defermine the vehicle velocity during the event:

Thermometer.
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Sling psychron
Windvane.
Anemometer.

Grass Surface

testing, the sound level meter or audio recorder must be capable of calculat
000 Hz following the Type 1 requirements of ANSI S1.11.

alibrator with an accuracy of +0.2 dB.

ed sensor or other means of continuously recording engine-speed during the
of £3% at the prescribed test speed.

ble of recording when the full throttle position is achieved.

icate the vehicle position at the start, full throttle location, and end of the course

eter, or dew point apparatus:.

Testing Only

ce capable of generating a minimum sound power level of 60 dBA or higher fro
verlevel of 90 dBA or higher from 250 to 1000 Hz.

ng 1/3 octave bands

event with a steady-

m 100 to 200 Hz and

4. TEST SITE

4.1

A suitable test site shall be a level, open space free from the effects of large sound reflecting surfaces. Parked
vehicles, signboards, or other obstacles must not be located within 30 m (100 ft) of either the vehicle path or the
microphone. (See Figure 1.)
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THROTTLE RANGE ARE SHOWN FOR A LEFT-

TO-RIGHT VEHICLE PASSBY; THESE SHOULD

BE REVERSED FOR A RIGHT-TO-LEFT PASSBY.

FIGURE 1 - UNIDIRECTIONAL TEST SITE LAYOUT

4.2 The microphone shall be located 15 m (50 ft).from the centerline of the snowmobile path and 1.2 m (4 ft) above the
snow or turf. [The normal to the vehicle path from the microphone shall establish the micjophone point on the
snowmobile path.

4.3 The measurenjent area shall be the-triangular area formed by the start point, the end point,| and the microphone
location.

4.4 Test site validation must be.accomplished before any snowmobile sound measurements can be performed.

4.4.1 Snow Coverg¢d Surface

The surface of the |ground” within the measurement area, including the snowmobile path, shall be covered with a
maximum of 75 mm (3-in) of loose snow over a base consisting of at least 75 mm (3 in) of snow sufficiently compacted to
support the snowmobile without significant penetration.

The hardness of the snow surface shall be verified prior to testing by traversing the snowmobile over the test lane at a
steady speed as slow as clutch engagement will allow and verifying at least 25 mm of track lug penetration. A track with
less than a 25 mm lug shall have full lug penetration. Lug height is to be determined by measuring from the track belt to
the maximum lug height.

4.4.2 Grass Covered Surface

May be used provided that the surface of the ground within the measurement area, including the snowmobile path, shall
be primarily covered with grass, up to a maximum of 75 mm (3 in) in height free of visible droplets of water. The grass
covered surface must be evaluated for acoustic performance using the sound source procedure described in Section 6.
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4.4.2.1 Unpacked snow layer is defined as any loose pack snow atop a packed base.

4.4.2.2 The packed surface should be as consistent as possible along the snowmobile path and the area between the
acceleration path and the microphone.

4.4.2.3 The depth of packed snow shall be measured with a 1/4 in diameter solid cylindrical probe. The probe into the
packed base layer must reach a minimum depth of 75 mm (3 in) with minimal force (<20 Ib).

4.5 The reference point of the snowmobile, to indicate where the snowmobile is on the snowmobile path, shall be the

front of the ski(

s).

While making sound level measurements, not more than one person, other than the observer reading the meter,

behind the observer

4.6
shall be within
reading the me
4.7 The ambient A

being measure
5. PROCEDURE

5.1 Snowmobile O

A full-throttle accelerjation test as specified as follows, is the basis for establishing maximum noi

snowmobile.

5.1.1 For the test,

starting poin

15 m (50 ft) of the snowmoaohbile or microphaone, and that person shall be direcil
ter, on a line through the microphone and the observer.

-weighted sound level (including wind effects), coming from sources"ether
d, shall be at least 10 dB lower than the level of the test snowmobile and the so

beration

approach the starting point at a steady speed>of 24 km/h + 3 km/h (15 mph +
is reached, smoothly open the throttle sin"a linear manner such that a ful

han the snowmobile
ind source.

e capabilities of the

1.9 mph). When the
throttle condition is

achieved within 11.4 m + 1 m of the entry point of the.test course. Maintain wide open throftle until the end point

is reached.
centerline of

The centerline of the snowmobile must not deviate more than 1 m (3 ft) fra
the snowmobile path. Record the maximum engine speed reached.
for each different snowmebile evaluation, in an attempt to limit track slip.

rfaces, the compacted\snow base shall allow no more than 150 mm (6 in)
the 11.4 m position from the start of the course during the acceleration test.

obile is unable.to attain a speed of 24 km/h (15 mph) on approach to the star
open throttle;-and maintain wide open throttle until the end point is passed.

I metér shall be set for slow response and A-weighting network.

m either side of the

faces when multiple machines-are to be tested, course maintenance or a diffeflent acceleration lane

of track penetration

point, pass the start

e reading shall be the highest sound level indicated for the run, between the s

art point and the end

point, ignoring unrelated peaks due to extraneous noises or surface irregularities.

repeated to eliminate irregularity effects.

Measurement runs can be

Test runs shall be repeated until three readings within a 2 dB range per snowmobile side have been obtained.

The sound level for each side of the snowmobile shall be the average of all three readings, rounded to the
nearest integer. The sound level reported shall be that for the side of the snowmobile with the highest readings
after environmental corrections have been applied as described in Section 6.

5.1.2 On snow sur
shall be used
5.1.3 On snow su
measured at
5.1.4 If the snowm
point at wide
5.2 The sound leve
5.2.1 The applicab|
5.2.2
53

shall be recorded at intervals not exceeding 1 h.

During the test period, the atmospheric temperature, barometric pressure, humidity, wind speed, and wind direction
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6. ENVIRONMENTAL CORRECTION

6.1 Snow Surface
The preferred test su

6.2 Grass Surface

rface of snow requires no correction process.

An omnidirectional sound source with known acoustic properties should be used to measure the sound propagation
properties of the environment. The sound source should be evaluated to obtain a known sound power level for each
1/3 octave band from 100 to 1000 Hz following ISO 3741. The field measurement of the sound source’s sound pressure
level should be performed regularly throughout the testing session as changes in air temperature distribution from the
ground upwards, wind, and humidity as well as snowmobile traffic will change these measurements. The source should

produce broadband r
path with its center
measurement for the

Assuming an ideal
measurement point
using Equation 1. T
and relative humidity

s
c]:an be calculated from the known sound power of the acoustic sgurce at each

oise in the frequency range from 100 to 1000 Hz and is to be placed in the cen
500 mm (20 in) above the surface and a 1/3 octave sound spectrum méasu
speaker should be a linear average across a 10 second time window.

und propagation with a monopole source located on the ground surface, the S

e speed of sound and air density calculations are functions of ‘air temperature
The speed of sound and air density calculations are presented in Equations 2

W(f)-pc
2 -r?

2
pideal

(rms)(f):

where:

2
pideal

f = Frequency

(e ()= RMSSound Pressure as a function of frequency

W ( f ) =Sound Power as‘afunction of frequency
p = Air Density

c= Speed of Sound

r = Distancefrom Source to Receiver in meters

er of the snowmobile
red. The 1/3 octave

ound pressure at the
1/3 octave frequency
barometric pressure

and 3 respectively.

(Eq. 1)



https://saenorm.com/api/?name=fa60b9c48c44dc37cb477fdbf8e71581

SAE

J192 Revised MAR2011 Page 7 of 9
C=A+AT+AT +(A+AT+AT?) X, +
(A+AT+AT?)P+(A+AT+AT?)X +
ALXZ+ AP+ A XE+AX, PX,
where:
T = Temperature (°C)
P = Barometric Pressure (Pa)
X. =0.000314 = Mole Fraction of CO, in Air
X :m%w = Mole Fraction of Water Vapor in Air
rh= Relative Humidity (%/100)
E, =1.00062+ 3.14e—8- P+5.6e—7-(T +273.15)’
Enhancement Factor
1.2811805e—5- (T +273.15)" -
(Eq. 2)

psv = exp| 1.9509874e—-2- (T + 273.15)«
34.04926034 - 6.353631163/ (T + 273.15)

Saturation Vapor Pressureof Water in Air
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