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3.3 The calibration of the sound level meter shall be checked and adjusted according to the manufactur-
er's instructions using a calibrator meeting the requirements of ANSI §1.40-1984 at the start of mea-
surements and rechecked and recorded at the end of them. (See 8.2.)

If the calibration readings of the sound level meter change by more than 1 dB during a series of mea-
surements, the test shall be considered invalid.

3.4 A microphone windscreen may be used, provided that it does not affect the microphone response
more than +1 dB for frequencies from 20 to 4000 Hz and +1.5 dB from 4000 to 10 000 Hz.

3.5 Engine speed shall be measured Wl'[h an mstrument havmg an accuracy of +3% or better at the

d materi-
ia. It shall
hgs, bill-
ne loca-

tion and gny point on the vehicle.

4.1.1 As an altprnative to outside testing a large hemi-anechoic chamber ‘may be used.

4.2 The ambient sound level (including wind effects) from sources otherthan the vehicle being tested shall
be at least 10 dB below that produced by the test vehicle.

5. Microphone Orientation

5.1 The microphone shall be located at a distance of 0.5.m from the reference point on the exhagist outlet
pipe (refen to Figure 1) and at an angle of 45 degrees (+0, -10 degrees) to the flow axis of|the pipe
terminatiop (refer to Figure 2). The microphone-shall be at the height of the reference poin{, but not
less than p.2 m from the ground surface. The reference axis of the microphone shall lie il a plane
parallel to[the ground surface and shall be:directed toward the reference point on the exhaust outlet.
(See 5.2 and 5.3.)

5.1.1 If two migrophone locations arepossible, the location furthest laterally from the vehicle lorjgitudinal
centerline [shall be used.

5.1.2 If the flow axis of the exhaust outlet pipe is at 90 degrees to the vehicle longitudinal centefline, the
microphone shall be located at the point, determined in accordance with 5.1, which is furtiest from

5.2 For exhaust outletsMlocated under the vehicle body, the microphone shall be located a minimum of 0.2
m from thg nearest part of the vehicle, at a point closest to, but not less than 0.5 m from, thg exhaust
outlet, anq at.a height of 0.2 m above the ground surface, and not in line with exhaust flow,| The an-
gularity requirement of 5.1 may not be met in some cases. (Refer to Figure 2.)

5.3 If a vehicle has two or more exhaust outlets spaced less than 0.3 m apart and connected to a single
silencer, only one measurement shall be made. The microphone shall be located relative to the outlet
furthest from the vehicle longitudinal centerline, or when such outlet does not exist, to the outlet
which is highest above the ground.

6. Procedure
6.1 The engine of the vehicle under test shall be at normal operating temperature during the test.

6.2 The engine hood or compartment cover shall be closed.
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FIGURE 1—QUTLET PIPE DETAILS

6.3 The velicle air conditioner, if so equipped, shall be turned off,

6.4 The vehjicle transmission shall be in the neutral or park position and the parking brake applied for safe-
ty.

6.5 Test Operation

6.5.1 The spund level meter shall be set for the fast exponential time-averaging characteristc.
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6.5.2 The engine speed shall be gradually increased from idle to 3/4 of the engine speed at rated horse-
power and held constant at that speed for 1 to 2 s. Then the throttle shall be rapidly released and
the engine allowed to return to idle. Measure the sound level during this entire cycle.

Note—The change from idle up to 3/4 rated engine speed should occur over a 10 to 15 s interval,
Some engines exhibit sensitivity to the rate of increase. The longer time interval tends to re-
duce run-to-run variability.

6.5.3 Vehicles equipped with a multi-mode exhaust system and a manual exhaust mode control switch
shall be tested according to 6.5.2 with the mode switch in all positions.

7. Measurements

7.1 Measurefnents shall be made at each exhaust outlet, using the microphone location(s) described in
Section|5.

7.2 The sourd level meter shall be observed during the entire cycle as described in 6:5.2. The recorded
reading|shall be the highest sound level observed.

7.2.1 The test shall be repeated at each exhaust outlet until two measurements ‘are obtained which are
within 2[ dB of each other.

7.2.2 The reported sound level for a given outlet shall be the arithmetic @verage of the two highest mea-
surements which are within 2 dB of each other.

7.2.3 A spol check is recommended when the sound level during’the speed sweep is within 8 dB of the
maximum allowable value. The exhaust system sound levelat a specific constant engine |[speed may
be perfarmed with the engine speed held constant at the-r/min of interest (e.g., 2500 r/min, 3000 v/
min or 3/4 of rated engine speed) following the procédures outlined in SAE J1169 or ISD 5130.

7.3 When the test instrumentation used is capable of.sampling the sound level at selected endine speeds
(v/min) during the speed sweep, both the maximum leve! for the engine speed sweep and the level
at each|preselected r/min shall be recorded.

igles equipped with multiple exhatst gas outlets, the sound level reported shall be fgr the outlet
having the highest average sound-level.

7.4.1 For vehicles equipped with a multi-mode exhaust system, the sound level reported shal| be for the
outlet apd the mode yieldingsthe highest average sound level.

8. General Gomments

8.1 It is ess¢ntial that persons technically trained and experienced in current sound measurgment tech-
niques select the(test instrumentation and conduct the tests.

8.2 An exterpal acoustic calibration shall be performed immediately before and after each petiod of field
use follpwing the instrument manufacturer's recommended calibration practice.

8.3 it should be recognized that variations in measured sound levels may occur due to variations in test
sites, atmospheric conditions and test equipment.

8.4 Although either Type 1 or Type 2 sound level meters may be used with this procedure, it is suggested
that a Type 1 instrument be considered, to incorporate superior crest factor capability and lesser
overall tolerance which should result in more accurate measurements.

8.5 Caution should be exercised when measuring rear- and mid-engine vehicles because engine and cool-
ing fan noise may prevent accurate measurement of exhaust noise.

8.6 Instrument manufacturer's specifications for orientation of the microphone relative to the sound source
and the location of the observer relative to the microphone shall be followed. The test may be per-
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formed with a hand-held sound level meter. However, it is recommended that the sound level meter
or microphone be mounted on a stand or fixture for stability. When possible, it is preferable to use
a microphone extension cable and to locate measurement or recording devices away from the micro-
phone.

PREPARED BY THE SAE VEHICLE SOUND LEVEL FORUM COMMITTEE AND
THE SAE LIGHT VEHICLE EXTERIOR SOUND LEVEL STANDARDS COMMITTEE
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