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~. ~ The Engineering Society 
~ For Advancing Mobility 
~ Land Sea Air and Space 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

HIGHWAY 
VEHICLE 

STANDARD 
Submitted for recognition as an American National Standard 

SAE J1l69 

Issued Jan. 1977 
Reaffirmed Feb. 1987 

Reaffirms Jl169 SEP85 

MEASUREMENT OF LIGHT VEHICLE EXHAUST SOUND LEVEL UNDER STATIONARY CONDITIONS 

1. INTROUUCTION: 

1.1 Scope: This SAE Standard establishes the test procedure, environment, and 
instrumentation to be used for measuring the exhaust sound level of 
passenger cars, multipurpose vehicles, and light trucks under stationary 
conditions. 

Tnis sound level measurement procedure has been developed as a guide for 
~overnmental agencies establishing in-service sound level limitations and 
enforcement measurement procedures. It is directed at the assessment of 
vehicle exhaust noise and is not intended to determine maximum vehicle sound 
1 evel s. 

2. INSTRUMENTATION: 

2.1 The instrumentation necessary to conduct this test shall meet the minimum 
performance requirements specified below. 

2.2 The sound level meter shall meet the Type 1, SlA, 2, or S2A requirements of 
American National Standard Specification for Sound Level Meters, Sl.4-1983. 
(See paragraph 7.4.)-

L.2.1 As an alternative to making direct measurements using a sound level meter, 
a microphone or sound level meter may be used with a magnetic tape 
recorder and/or a graphic level recorder or indicating instrument, 
providing that the system is in conformance with SAE Recommended Practice 
J184 FE687, Qualifying a Sound Data Acquisition System. 

2.3 The sound level calibrator shall be accurate to +0.5 dB. 

2.4 A microphone windscreen may be used, and shall be of a type recommended by 
the sound level meter manufacturer; 

2.5 The engine speed measuring device shall be accurate to ~100 rpm at 3000 rpm. 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences. 
The use of this report is entirely VOluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1987 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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Jl169 . Page 2 

, 3. TEST ENVIRONMENT: 

3.1 The test site shall be out-of-doors and shall consist of a flat surface of 
concrete, asphalt, or similar hard material, free of snow, grass, loose 
soi·l, ashes, or other sound absorbing material. It shall be in an open 

"space' free from large reflecting surfaces, such as parked vehicles, 
buildings, billboards, trees, shrubbery, parallel walls, people, etc., 
within a 3 m (10 ft) radius from the microphone location and any point on 
th~ vehicle. ' 

3.1.1 As an alternative to outside testing, a large hemi-anechoic chamber may be 
used. 

3.2 The ambient sound level (including wind effects) from sources other than the 
vehicle bei ng 'tested, shall be at least 10 dB below that produced by the 
test vehi cl e. 

4. MICROPHONE LOCATION: 

4.1 The microphone of the sound 1 evel meter shall be located at a di stance of 
0~5 m (20 in) from the reference point on the exhaust gas outlet pipe (refer 
to Fig. 1) and at an'ang1e of 45 deg (+0, -10 deg) to the flow axis of the 
pipe termination (refer to Fig. 2). The microphone shall be at the height 
of the reference point, but not less than 0.2 m (8 in) from the ground 
surface. The reference axis of the microphone shall lie in a plane parallel 
to the ground surface and shall be directed toward the reference point on 
the exhaust gas outlet. (See also paragraphs 4.2, 4.3, and 7.6) 

, , 

4. 1 .1 

4.1.2 

DOTS INDICA TE REFERENCE POINT 

" 

TOP VIEWS }, if \\' ( , h + 
ROAD SURFACE 

SIDE VIEWS 6 ) ~ ~ 6 j 

"""" """""" "'" "'" '\ \< "" "" \>" '\ '\ '" '" 
MITERED PIPE BENT DOWN PIPE STRAIGHT PIPE 

FIG. 1 - OUTLET PIPE DETAILS 

If two microphone locations are possible, the location furthest laterally 
from the vehicle longitudinal centerline shall be used. 

If the flow axis of the exhaust gas outlet pipe is at 90 deg to the 
vehicle longitudinal centerline, the microphone shall be located at the 
point, determined in accordance with paragraph 4.1, which is furthest from 
the engine. 
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Page 3 Jl169 

;~'=' 

I 
I 
I 

'01.0 t 120,", ~ l:~ I I--' r --H \ 1-- ~"12 m ( 8 In) --<t 
, 45° 

./~ ,,'. ~!i~J y .... 0.5m(20in) 

0.5 m (20 in) 0~(20 /i ,> 0.5 m (20 in) 

!------I~~ 
~--

I \~·~--~ I' 45° 
~=--_ =s±: "" 

45° / 
<t 

PREFERRED POSITION FOR 
MICROPHONE IS ON THE 
45° LINE 

/ 
<t ~~5:1' ~5~ 

~0.3m (.12 in) 

I 

<t <t 

r-~I" 
I \ 

I 

r-~ 
; I \ 

I I 
I I 

/-t ,F/' __ -t!',":Jl\,} ~ 02 m 18 '"' 

I--'·c~;--\l A'~' I ~ 
II :in -I ~ 

0.5m(20in) ." .' u~_±: ~ 
~- -

"" ' 1 1 0 5 m (20 In) 

4', / -I r ~0.3 m (12 in) LESS THAN 45° ONLY 
W <t tt - WHEN 45° IS NOT POSSIBLE 

+0° NOTE: 45° TOLERANCES ARE _ 100 

_ , ._ MICROPHON'E [l:J ~ _ 

~
. . " ·i IT IS PREFERRED TO LOCATE 

__ ~ _:_ \~ .. 0 .. ·~11n} METE.R AWAY FROM MICROPHONE 

___ £() ( -~--=--~I_-S-+ ~._2_m_(\ln) . 
- ----.::.--<=-- , 

FIG. 2 - MICROPHONE LOCATION SKETCH 
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J1169 Page 4 

4.2 For eXhaust gas outlets located under the vehicle body, the microphone -shall 
be located a minimum of 0.2 m (8 in) from the nearest part of the vehicle, 
at a point closest to, but not less than 0.5 m (20 in) from the reference 
point on the exhaust gas outlet, and at a height of 0.2 m (8 in) above the 
ground surface, and not in line with exhaust gas flow. The angularity 
requirement of paragraph 4.1 may not be met in some cases ~refer to Fig. 2). 

4.3 If a vehicle has two or more exhaust gas outlets spaced less than 0.3 m 
(12 in) 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 the highest above the ground. 

5. PROCEDURE: 

5.1 The engi ne of the vehic1 e under test shall be at normal operati ng 
temperature during the test. 

5.2 The engine hood or compartment cover shall be closed. 

5.3 The vehicle air conditioner, if so equipped, shall be turned off. 

5.4 With the vehicle transmission in neutral or park pOSition (and the parking 
brake applied for safety), the engine speed shall be slowly increased from 
idle speed to 3000 rpm, held constant at this speed for a sufficient time to 
obtain a sound level meter reading, and then slowly decreased to idle speed. 

6. MEASUREMENTS: 

6.1 The sound level meter shall be set for the slow exponential time-averaging 
characteristic and for the A-weighting network. 

6.2 Measurements shall be made at each exhaust out1 et, using the microphone 
10cation(s) described in Section 4. 

6.3 The sound level meter shall be observed during the constant engine speed 
operation of the vehicle, as described in paragraph 5.4. The recorded 
reading shall be the highest sound level observed. 

6.4 The tests shall be repeated at each exhaust gas outlet until two 
measurements are obtained which are within 2 dB of each other. The reported 
sound level for a given outlet shall be the arithmetic average of the two 
highest measurements which are within 2 dB of each other. For vehicles 
equipped with multiple exhaust gas outlets, the sound level reported shall 
be for the outlet having the highest average sound level. 
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Page 5 J1l69 

7. GENERAL COMMENTS: 

7.1 It is recommended that persons technically trained and experienced in 
current sound measurement techniques select the test instrumentation and 
conduct the tests. 

7.2 Instrument manufacturer I s recommended· cal i brati on practice shall be 
followed. External acoustic calibration shall be performed immediately 
before and after each period of field use, and at intervals during use not 
exceeding 1 h. 

7.3 It should be recognized that variations in measured sound levels may occur 
due to variations in test sites, atmospheric conditions, test equipment, and 
operator skill. These variations should not exceed 2 dB. 

7.4 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 capabi 1 ity and 1 esser overall tol erance 
which should result in more accurate measurements. 

7.5 Caution should be exercised when measuring rear-engine vehicles because 
engine and cooling fan noise may prevent accurate measurement of exhaust 
noi see 

7.6 Instrument manufacturer1s specification for orientation of the microphone 
relative to the source of sound and the location of the observer relative to 
the microphone shall be followed. The sound level meter or microphone 
should be mounted on a stand for stable location. If possible, it is 
preferable to use a microphone extension cable and to locate the meter away 
from the microphone. 

8. REFERENCES: 

8.1 American National Standard Specification for Sound Level Meters, Sl.4-1983. 
(Available from American National Standards Institute, 1430 Broadway, New 
Yo rk, NY 10018.) 

8.2 SAE Recommended Practice J184a, Qualifying a Sound Data Acquisition System 
(June 1978). 
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