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3.2 A sound level calibrator with an accuracy of +0.2 dB.
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3.7 Thermometer.
3.8 Barometer.

A sensor capable of recording when the full throttle position is achieved.

An engine speed sensor or other means of continuously recording engine speed during the event with a steady-state

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

A sensor to determine the vehicle velocity during the event.
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3.9 Sling psychrometer, or dew point apparatus.

3.10 Windvane.

3.11 Anemometer.

3.12 Grass Surface

Testing Only

Sound pressure source capable of generating a minimum sound power level of 60 dBA or higher from 100 to 200 Hz, and
a minimum sound power level of 90 dBA or higher from 250 to 1000 Hz.

4. TEST SITE

A suitable test site s

signboards, or other ¢

NOTE]:

bstacles must not be located within 30.4 m of either the vehicle path or the micro

ces. Parked vehicles,
phone (see Figure 1).
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Figure 1 - Unidirectional test site layout
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The microphone shall be located 15.2 m from the centerline of the snowmobile path and 1.2 m above the snow or

turf. The normal to the vehicle path from the microphone shall establish the microphone point on the snowmobile

4.1

path.
4.2

location.
43
431

Snow Covered Surface

The measurement area shall be the triangular area formed by the start point, the end point, and the microphone

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

The surface of the ground within the measurement area, including the snowmobile path, shall be covered with a maximum
of 75 mm of loose snow over a base consisting of at least 75 mm of snow sufficiently compacted to support the snowmobile

without significant pe

The hardness of the
steady speed as slov

less than a 25 mm lug shall have full lug penetration. Lug height is to be determined by measuring fro

maximum lug height.

Unpacked snow laye

4.3.1.1 The packe
acceleratio
4.3.1.2 The depth
packed ba
4.3.2 Grass Cover

tood:
1Cuauaurt.

snow surface shall be verified prior to testing by traversing the snowmobile’ o
iV as clutch engagement will allow and verifying at least 25 mm of track.lug per

is defined as any loose pack snow atop a packed base.

I surface should be as consistent as possible along the‘snowmobile path and
h path and the microphone.

of packed snow shall be measured with a 6 mmdiameter solid cylindrical prob)
5e layer must reach a minimum depth of 75 mm,with minimal force (<90 N).

bd Surface

ver the test lane at a
etration. A track with
M the track belt to the

he area between the

e. The probe into the

May be used, providéd that the surface of the ground within the measurement area, including the spowmobile path, shall

be primarily covered
surface must be eval

be within 15.2 m of the snowmebile or microphone, and that person shall be directly behind the|

4.4  The reference
front of the ski(|
4.5 While making S
meter, on a ling
4.6 The ambient A

measured, sha

with grass, up to a maximum of 75 mm in height free of visible droplets of wats
lated for acoustic performancé using the sound source procedure described in

point of the snowmobile; to indicate where the snowmobile is on the snowmok

5).
ound level measurements, not more than one person, other than the observer re
through thémicrophone and the observer.

weighted sound level (including wind effects), coming from sources other than t
| be\at least 10 dB lower than the level of the test snowmobile and the sound so

r. The grass covered
Bection 7.
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5. PROCEDURE

5.1

Snowmobile Operation

A full-throttle acceleration test as specified as follows, is the basis for establishing maximum noise capabilities of the

snowmobile.

5.1.1

For the test, approach the starting point at a steady speed of 24 km/h £ 4 km/h. When the starting point is reached,

smoothly open the throttle in a linear manner such that a full throttle condition is achieved within 11.4 m + 2.5 m of
the entry point of the test course. Maintain wide open throttle until the end point is reached. The centerline of the
snowmobile must not deviate more than 1 m from either side of the centerline of the snowmobile path. Record the
maximum engine speed reached.
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51.2
shall be used

5.1.3

for each different snowmobile evaluation, in an attempt to limit track slip.

the 11.4 m position from the start of the course during the acceleration test.

514
open throttle,

and maintain wide open throttle until the end point is passed.

5.2 The sound level meter shall be set for slow response and A-weighting network.

On snow surfaces when multiple machines are to be tested, course maintenance or a different acceleration lane

On snow surfaces, the compacted snow base shall allow no more than 150 mm of track penetration measured at

If the snowmobile is unable to attain a speed of 24 km/h on approach to the start point, pass the start point at wide

The applicable reading shall be the highest sound level indicated for the run, between the start point and the end

point, ignoring unrelated peaks due to extraneous noises or surface irregularities. Measurement runs can be

5.2.1

repeated to
522
5.3 During the test

shall be record

5.3.1 As a substity
speed, and w
a. The weather stat

b. The weather stat
6. DATA PROCESS

6.1  Environmental
snowmobile, th

2 dB(A) to acc

Test runs shall be repeated until three readings within a 2 dB range per snowmobile side hay

Lioai o i 1 e ££. 4
mrrmatc mroyuidriity CTIiculo.

period, the atmospheric temperature, barometric pressure, humidity, wind spedq
bd at intervals not exceeding 1 hour. Also record test surface conditions.

te to direct test site measurement of atmospheric temperature, barometric pre
ind direction, appropriate weather station data may be recorded under these co

on geographic location is no more than 56.4 km fromithe test site.
on elevation is within 152.4 m of the test site.

ING AND REPORTING

correction, as described in Section 7,:shall be applied to each measurement run

e three corrected readings shall beyaveraged then rounded to the nearest integ
bunt for measurement uncertainty,“as explained in 8.6. The reported sound leve

e been obtained.

d, and wind direction

ssure, humidity, wind
nditions:

. For each side of the
er and subtracted by
| shall be that for the

side of the snoyvmobile with the highest valug.

7. ENVIRONMENTAL CORRECTION
7.1 Snow Surface
The preferred test sufface of snow, requires no correction process.
7.2 Grass Surface

If required, the corredgtion process described in this section shall be used.

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 noise in the frequency range from 100 to 1000 Hz, and is to be placed in the center of the snowmobile
path with its center 500 mm above the surface and a 1/3 octave sound spectrum measured. The 1/3 octave measurement
for the speaker should be a linear average across a 10 second time window.

Assuming an ideal sound propagation with a monopole source located on the ground surface, the sound pressure at the
measurement point can be calculated from the known sound power of the acoustic source at each 1/3 octave frequency
using Equation 1. The speed of sound and air density calculations are functions of air temperature, barometric pressure
and relative humidity. The speed of sound calculation is presented in Equation 2 from the reference of 2.1.4. The air density
calculations are presented in Equation 3 from the reference of 2.1.4, respectively.
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2

pideal(rms)

(-1

2712

where :

2

pideal(rms)

f = Frequency

w

(/) =Sound Power as a function of frequency

p = Air Density

¢ = Speed of Sound

( f ) = RMS Sound Pressure as a function of frequency

7= DIiStance from SoOurce 10 Receiver in mclers

c=A,+ AT+ AT’ +(A3 +A4T+A5T2)XW+
(A + AT+ AT )P+ (A4, + AT+ 4,7 ) X, +
A, X+ AP+ A, X + A X, PX,

where :

T = Temperature (°C )

P = Barometric Pressure (Pa)

X, =0.000314 = Mole FractionofCO, in Air
rh-E, - psv

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)2
Enhancement Factor
1.281 1805(3—5-(T+273.15)2 -
psy=exp| 1.9509874e—2-(T +273.15)+
34.04926034 - 6.353631 1e3/(T + 273.15)

Saturation Vapor Pressure of Water in Air

Table 1 - Values for speed of sound calculation constants

Ao Aq A2 As
331.5024 0.603055 -0.000528 51.471935
A4 As Ae A7
0.1495874 -0.000782 -1.82e-7 3.73e-8
As Ao A1o A1
-2.93e-10 -85.20931 -0.228525 5.91e-5
A12 A13 A1a A1s
-2.835149 -2.15e-13 29.179762 0.000480

(Eq. 1)

(Eq. 2)
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