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Abstract 

 

This part of ANSI/ASA S1 2.53 / ISO 3743 specifies methods for determining  the sound power level  or 
sound energy level  of a noise source by comparing measured sound pressure levels emitted  by this 
source (machinery or equipment) mounted  in  a hard-walled  test room,  the characteristics of which  are 
specified,  with  those from a cal ibrated  reference sound source.  The sound  power level  (or,  in  the case of 
noise bursts or transient noise emission,  the sound energy level) produced  by the noise source,  in  
frequency bands of width  one octave,  is calculated  using  those measurements.  The sound power level  or 
sound energy level  with  A-weighting  applied  is calculated  using  the octave-band  levels.   

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Full document details: ANSI ASA S12.53-2011 part 1 (2016)

http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016
http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016


 

 

AMERICAN NATIONAL STANDARDS ON ACOUSTICS 

The Acoustical  Society of America (ASA) provides the Secretariat for Accredited  Standards Committees 
S1  on  Acoustics,  S2 on Mechanical  Vibration  and  Shock,  S3 on  Bioacoustics,  S3/SC 1  on  Animal  
Bioacoustics,  and  S1 2 on  Noise.  These committees have wide representation  from the technical  
community (manufacturers,  consumers,  trade associations,  organizations with  a general  interest,  and 
government representatives).  The standards are published by the Acoustical  Society of America as 
American National  Standards after approval  by their respective Standards Committees and  the American 
National  Standards Institute (ANSI).  

These standards are developed  and  publ ished as a publ ic service to provide standards useful  to the 
public,  industry,  and  consumers,  and  to Federal,  State,  and  local  governments.  

Each of the Accredited  Standards Committees (operating  in  accordance with  procedures approved by 
ANSI) is responsible for developing,  voting  upon,  and  maintaining  or revising  its own Standards.  The ASA 
Standards Secretariat administers Committee organization  and  activity and  provides l iaison between the 
Accredited  Standards Committees and  ANSI .  After the Standards have been produced and  adopted  by 
the Accredited  Standards Committees,  and  approved as American National  Standards by ANSI ,  the ASA 
Standards Secretariat arranges for their publication  and  distribution.  

An  American National  Standard  impl ies a consensus of those substantial ly concerned with  its scope and 
provisions.  Consensus is established when,  in  the judgment of the ANSI  Board  of Standards Review,  
substantial  agreement has been reached by directly and  material ly affected  interests.  Substantial  
agreement means much more than  a simple majority,  but not necessari ly unanimity.  Consensus requires 
that al l  views and  objections be considered  and  that a concerted  effort be made towards their resolution.  

The use of an  American National  Standard  is completely voluntary.  Their existence does not in  any 
respect preclude anyone,  whether he or she has approved the Standards or not,  from manufacturing,  
marketing,  purchasing,  or using  products,  processes,  or procedures not conforming  to the Standards.  

NOTICE:  This American National  Standard  may be revised  or withdrawn at any time.  The procedures of 
the American National  Standards Institute require that action  be taken periodical ly to reaffirm,  revise,  or 
withdraw this Standard.  

Acoustical  Society of America 
ASA Secretariat 
35 Pinelawn Road,  Suite 1 1 4E 
Melvi l le,  New York 1 1 747-31 77 
Telephone:  1  (631 ) 390-021 5 
Fax:  1  (631 ) 390-021 7 
E-mail :  asastds@aip.org  
 

© 201 1  by Acoustical  Society of America.  This standard  may not be reproduced in  whole or in  part in  any form for 
sale,  promotion,  or any commercial  purpose,  or any purpose not fal l ing  within  the provisions of the U.S.  Copyright Act 
of 1 976,  without prior written  permission  of the publ isher.  For permission,  address a request to the Standards 
Secretariat of the Acoustical  Society of America.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Full document details: ANSI ASA S12.53-2011 part 1 (2016)

http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016
http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016


 

© 201 1  Acoustical  Society of America—All  rights reserved.  i  

Contents 

1   Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

1 .1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

1 .2   Types of noise and  noise sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

1 .3   Test environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

1 .4   Measurement uncertainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

2   Normative references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  

3   Terms and  definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  

4   Test room and  size of noise source under test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4.1   Reference box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4.2   Volume of test room and  size of noise source under test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4.3   Acoustical  properties of test room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  

4.4   Criterion  for acoustic adequacy of test room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

4.5   Criterion  for background noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

4.6   Ambient temperature and  humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5   Instrumentation  and  measurement equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5.1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5.2   Calibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6   Definition,  location,  instal lation,  and  operation  of noise source under test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6.1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

6.2   Auxil iary equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6.3   Noise source location  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6.4   Instal lation  and  mounting  conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

6.5   Operation  of source during  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

7   Measurement procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

7.1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

7.2   Location  of noise source under test and  reference sound source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

7.3   Microphone positions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

7.4   Prel iminary measurements for sources emitting  audible discrete tones or narrow bands of 
noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

7.5   Measurement of sound pressure levels for a noise source which emits continuous noise . . . . . . . . . .  1 2  

7.6   Measurement of sound pressure levels for a noise source which emits bursts of noise . . . . . . . . . . . . .  1 3  

8   Determination  of sound power levels and  sound energy levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

8.1   Determination  of sound power level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

8.2   Determination  of sound energy level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

8.3   A-weighted  sound power level  and  sound energy level  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

9   Measurement uncertainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

9.1   Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

9.2   Determination  of omc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

9.3   Determination  of R0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

9.4   Typical  upper bound values of R0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

9.5   Total  standard  deviation   tot  and  expanded uncertainty,  U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

1 0   Information  to be recorded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Full document details: ANSI ASA S12.53-2011 part 1 (2016)

http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016
http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016


 

i i  © 201 1  Acoustical  Society of America—All  rights reserved.  

1 0.1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

1 0.2   Noise source under test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

1 0.3   Test room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

1 0.4   Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

1 0.5   Acoustical  data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

1 1   Test report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Annex A (normative)  Sound  power level  and  sound energy level  under reference meteorological  
conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Annex B (normative)  Calculation  of A-weighted  sound power levels and  A-weighted  sound energy 
levels from octave band levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

B.1   A-weighted  sound power levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

B.2   A-weighted  sound energy levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

B.3   Values of k and  Ck for use in  calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Annex C (informative)  Guidelines on  the development of information  on  measurement uncertainty . . . . . . . .  28  

C.1   General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

C.2   Considerations on  the total  standard  deviation  tot  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

C.3   Considerations on  omc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

C.4   Considerations on  R0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

C.5   Combined standard  uncertainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

C.6   Measurement uncertainty based  on  reproducibi l ity data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

Bibl iography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

  

Tables 

Table 1  — Acceptable and  unacceptable rooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

Table 2 — Required  number of source locations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

Table 3 —Typical  upper bound values of the standard  deviation  of reproducibil i ty of the method,  
R0,  for A-weighted  sound power levels and  sound energy levels determined in  accordance 
with  this part of BSR/ASA S1 2.53 / ISO 3743 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Table B.1  — Values of k and  Ck for mid-band frequencies of octave bands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

Table C.1  — Examples of calculated  total  standard  deviations  tot for three different cases . . . . . . . . . . . . . . . . . . .  30  

Table C.2 — Uncertainty budget for determinations of R0 for sound  power level  and  sound 
energy level,  val id  for frequencies from 500 Hz to 4 kHz,  or for A-weighted  measurements of 
a source with  a relatively flat frequency spectrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Full document details: ANSI ASA S12.53-2011 part 1 (2016)

http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016
http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016


 

© 201 1  Acoustical  Society of America—All  rights reserved.  i i i  

Foreword 

[This Foreword is for information only,  and is not a part of the American National Standard ANSI/ASA S12.53-
2011/Part 1  / ISO 3743-1:2010 American National Standard Acoustics — Determination of sound power levels and 
sound energy levels of noise sources using sound pressure — Engineering methods for small movable sources in 
reverberant fields Part 1: Comparison method for a hard-walled test room.] 
 

This standard comprises a part of a group of definitions,  standards,  and  specifications for use in  noise.   I t 
was developed and  approved by Accredited  Standards Committee S1 2,  Noise,  under its approved 
operating  procedures.   Those procedures have been accredited  by the American National  Standards 
Institute (ANSI).   The Scope of Accredited  Standards Committee S1 2 is as fol lows:   

Standards,  specifications,  and terminology in the field of acoustical noise pertaining to methods of 
measurement,  evaluation,  and control,  including biological safety,  tolerance,  and comfort,  and physical 
acoustics as related to environmental and occupational noise.  

This standard is a revision  of ANSI  S1 2.53/1 -1 999 / ISO 3743-1 :1 994,  which  has been  technical ly revised.    

This Standard  is identical  to International  Standard ISO 3743-1 ,  Acoustics — Determination  of sound 
power levels and  sound  energy levels of noise sources using  sound  pressure — Engineering  methods for 
small  movable sources in  reverberant fields Part 1 :  Comparison method for a hard-walled  test room,  
which was prepared  by Technical  Committee ISO/TC 43 Subcommittee SC 1 ,  Noise.  However,  in  
conformance with  ANSI  and  ISO rules,  the words "American National  Standard" replace the words 
"International  Standard" where they appear in  the ISO document,  decimal  points were substituted  in  place 
of the decimal  commas used  in  ISO documents,  and  American English  spell ing  is used  in  place of British  
Engl ish  spell ing.  

The ANSI  or ANSI/ASA equivalents for the ISO standards in  the ISO 3740 series and  other referenced 
nationally adopted  standards are given below:  
 
•  ANSI  S1 2.5 / ISO 6926 is an  identical  national  adoption  of ISO 6926;  
•  ANSI/ASA S1 2.50/ISO 3740 is an  identical  national  adoption  of ISO 3740;  
•  ANSI/ASA S1 2.51 /ISO 3741  is an  identical  national  adoption  of ISO 3741 ;  
•  ANSI /ASA S1 2.53/Part 1 /ISO 3743-1  is an  identical  national  adoption  of ISO 3743-1 ;  
•  ANSI/ASA S1 2.53/Part 2/ISO 3743-2 is an  identical  national  adoption  of ISO 3743-2;  
•  ANSI /ASA S1 2.54/ISO 3744 is an  identical  national  adoption  of ISO 3744;  
•  ANSI  S1 2.55/ISO 3745 is an  identical  national  adoption  of ISO 3745;  
•  ANSI  S1 2.56/ISO 3746 is an  identical  national  adoption  of ISO 3746;  and 
•  ANSI/ASA S1 2.57/ISO 3747 is an  identical  national  adoption  of ISO 3747.  
 
At the time this Standard  was submitted  to Accredited Standards Committee S1 2,  Noise for approval,  the 
membership was as fol lows:  

W.J.  Murphy,  Chair 
R.D.  Hellweg,  Vice-Chair 

S.B.  Blaeser,  Secretary 
 

3M Occupational  Health  & Environmental  Safety Division  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E.H.  Berger 
 
Acoustical  Society of America  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R.D.  Hel lweg 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .D.  Lubman (Alt. ) 
 
Air-Conditioning,  Heating  and Refrigeration Institute  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S.  Lind  
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D.  Abbate (Alt. ) 
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Introduction 

This American National  Standard  is a national  adoption  of one of the series ISO 3740[1 ]  to ISO 3747[7],  
which  specify various methods for determining the sound power levels and  sound energy levels of noise 
sources including machinery,  equipment and  their sub-assemblies.  The selection  of one of the methods 
from the series for use in  a particular appl ication  depends on  the purpose of the test to determine the 
sound power level  or sound  energy level  and  on  the facil ities available.  General  guidel ines to assist in  the 
selection  are provided  in  ISO 3740[1 ].  ISO 3740[1 ]  to ISO 3747[7]  g ive only general  principles regarding 
the operating and  mounting  conditions of the machinery or equipment for the purposes of the test.  I t is 
important that test codes be establ ished  for individual  kinds of noise source,  in  order to give detailed  
requirements for mounting,  loading,  and  operating conditions under which  the sound power levels or 
sound energy levels are to be obtained.  

The method given in  this part of ISO 3743 is based on  a comparison of the sound  pressure levels in  
octave frequency bands of a noise source under test with  those of a cal ibrated  reference sound  source;  
A-weighted  sound power levels or sound energy levels may be calculated  from the octave-band levels.  
The method is appl ied  in  a hard-walled  test room with  prescribed  acoustical  characteristics,  where it can 
be used  for small  i tems of portable equipment.  Such a room al lows either the sound power levels or the 
sound energy levels of the noise source under test to be determined,  depending on  the character of the 
noise emitted by the source.  However,  this kind  of test room is not suitable for larger pieces of stationary 
equipment which,  due to their manner of operation  or instal lation,  cannot readily be moved.  The 
application  of the method  for use where the equipment or machinery is found  in situ  is described  in  
ISO 3747[7].  

The methods specified  in  this part of ISO 3743 permit the determination  of the sound power level  and  the 
sound energy level  in  frequency bands and/or with  frequency A-weighting  appl ied.  

This part of ISO 3743 describes a method of accuracy grade 2 (engineering  grade) as defined  in  
ISO 1 2001 .  For appl ications where greater accuracy is required,  reference can  be made to ISO 3741 [2]  or 
an  appropriate part of ISO 961 4[1 5][1 7].  I f the relevant criteria for the measurement environment specified  
in  this part of ISO 3743 are not met,  i t might be possible to refer to another standard  from this series,  or to 
an  appropriate part of ISO 961 4[1 5][1 7].  
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American National  Standard 

Acoustics — Determination of sound power levels and 
sound energy levels of noise sources using  sound 
pressure — Engineering  methods for small  movable 
sources in  reverberant fields,  Part 1 :  Comparison 
method for a hard-walled test room 

1  Scope 

1 .1  General  

This part of ISO 3743 specifies methods for determining the sound power level  or sound  energy level  of a 
noise source by comparing measured sound  pressure levels emitted  by this source (machinery or 
equipment) mounted  in  a hard-walled  test room,  the characteristics of which  are specified,  with  those from 
a cal ibrated  reference sound  source.  The sound power level  (or,  in  the case of noise bursts or transient 
noise emission,  the sound  energy level) produced by the noise source,  in  frequency bands of width  one 
octave,  is calculated  using those measurements.  The sound power level  or sound energy level  with  A-
weighting  appl ied  is calculated  using  the octave-band levels.  

1 .2 Types of noise and noise sources 

The method specified  in  this part of ISO 3743 is suitable for al l  types of noise (steady,  non-steady,  
fluctuating,  isolated  bursts of sound energy,  etc. ) defined  in  ISO 1 2001 .  

The noise source under test may be a device,  machine,  component or sub-assembly.  The maximum size 
of the source depends upon the size of the room used for the acoustical  measurements (see 4.2).  

1 .3 Test environment 

The test environment that is appl icable for measurements made in  accordance with  this part of ISO 3743 
is a hard-walled  test room with  prescribed  acoustical  characteristics.  

1 .4 Measurement uncertainty 

Information  is given on  the uncertainty of the sound  power levels and  sound  energy levels determined in  
accordance with  this part of ISO 3743,  for measurements made in  frequency octave bands and  for A-
weighted  frequency calculations performed on  them.  The uncertainty conforms to ISO 1 2001 :1 996,  
accuracy grade 2 (engineering  grade).  

2 Normative references 

The fol lowing referenced documents are indispensable for the application  of this document.  For dated 
references,  only the edition  cited  appl ies.  For undated  references,  the latest edition  of the referenced 
document (including any amendments) applies.  
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ISO 5725 (al l  parts),  Accuracy (trueness and precision)  of measurement methods and results  

ISO 6926,  Acoustics — Requirements for the performance and calibration of reference sound sources for 
the determination of sound power levels  

ISO 1 2001 :1 996,  Acoustics — Noise emitted by machinery and equipment — Rules for the drafting and 
presentation of a noise test code 

ISO/IEC Guide 98-3,  Uncertainty in measurement — Part 3: Guide to the expression of uncertainty in 
measurement (GUM:1995)  

IEC 60942:2003,  Electroacoustics — Sound calibrators  

IEC 61 260:1 995,  Electroacoustics — Octave-band and fractional-octave-band filters  

IEC 61 672-1 :2002,  Electroacoustics — Sound level meters — Part 1: Specifications  

3 Terms and definitions 

For the purposes of this document,  the fol lowing terms and  definitions apply.  

3.1  
sound pressure 
p  
d ifference between instantaneous pressure and  static pressure 

NOTE 1  Adapted  from ISO 80000-8:2007[1 9],  8-9.2.  

NOTE 2 Sound pressure is expressed in  pascals.  

3.2 
sound pressure level  
Lp  

ten  times the logarithm to the base 1 0 of the ratio of the square of the sound  pressure,  p,  to the square of 
a reference value,  p0,  expressed in  decibels 

 
2

2
0

1 0 lg dBp

p
L

p
  (1 )  

where the reference value,  p0,  is 20 Pa 

[ISO/TR 2541 7:2007[1 8],  2.2]  

NOTE 1  I f specific frequency and time weightings as specified  in  IEC 61 672-1  and/or specific frequency bands are 
appl ied,  this is indicated  by appropriate subscripts;  e.g.  LpA denotes the A-weighted  sound pressure level.  

NOTE 2 This definition  is technically in  accordance with  ISO 80000-8:2007[1 9],  8-22.  
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3.3 
time-averaged sound pressure level  
Lp,T 

ten  times the logarithm to the base 1 0 of the ratio of the time average of the square of the sound pressure,  
p,  during  a stated  time interval  of duration,  T (starting  at t1  and  ending  at t2),  to the square of a reference 
value,  p0,  expressed in  decibels 

 

2

1

2

, 2
0

1
( )d

1 0 lg dB

t

t
p T

p t t
T

L
p

 
 
 
 
 
 
 
  


 (2)  

where the reference value,  p0,  is 20 Pa 

NOTE 1  In  general,  the subscript “T”  is omitted since time-averaged sound pressure levels are necessari ly 
determined  over a certain  measurement time interval.  

NOTE 2 Time-averaged  sound pressure levels are often  A-weighted,  in  which  case they are denoted  by LpA,T,  
which is usually abbreviated  to LpA.  

NOTE 3 Adapted from ISO/TR 2541 7:2007[1 8],  2.3.  

3.4 
single event time-integrated sound pressure level  
LE 

ten  times the logarithm to the base 1 0 of the ratio of the integral  of the square of the sound pressure,  p,  of 
an  isolated  single sound  event (burst of sound or transient sound) over a stated time interval  T (starting  at 
t1  and  ending at t2) to a reference value,  E0,  expressed in  decibels 

 

2

1

2

0

( ) d

1 0 lg dB

t

t

E

p t t

L
E

 
 
 
   
 
 
  


 (3) 

where the reference value,  E0,  is (20 Pa)
2  s  =  4    1 01 0  Pa2  s  

NOTE 1  This quantity can be obtained  by ,
0

1 0 lg dBp T

T
L

T
 ,  where T0  =  1  s 

NOTE 2 When used  to measure sound immission,  this quantity is usual ly cal led  “sound  exposure level”  
(see ISO/TR 2541 7:2007[1 8]).  

3.5 
measurement time interval  
T 
portion  or a multiple of an  operational  period  or operational  cycle of the noise source under test for which 
the time-averaged sound  pressure level  is determined 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Full document details: ANSI ASA S12.53-2011 part 1 (2016)

http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016
http://www.avadocuments.com/doc/ansi-asa-s12-53-2011-part-1-2016


ANSI/ASA S1 2.53-201 1 /Part 1  / ISO 3743-1  

4 © 201 1  Acoustical  Society of America—All  rights reserved.  

NOTE Measurement time interval  is expressed in  seconds.  

3.6 
comparison method 
method by which the sound power level  or sound  energy level  of a noise source under test is determined  
from a comparison of the sound  pressure levels produced by the source under test with  those of a 
reference sound source of known sound power output,  when both  sources are operated  in  the same 
environment 

3.7 
hard-walled test room 
room in  which  the acoustical  reflectivity of al l  room surfaces (including the floor and  cei l ing) is high  over 
the frequency range of interest 

3.8 
reverberant sound field 
that portion  of the sound field  in  the test room over which  the influence of sound received  directly from the 
source is negligible 

3.9 
sound absorption coefficient 

  
at a given frequency and  for specified  conditions,  the relative fraction  of sound power incident upon a 
surface which is not reflected 

3.1 0 
reference sound source 
sound source meeting  specified  requirements 

NOTE For the purposes of this American National  Standard,  the requirements are those specified  in  
ISO 6926:1 999,  Clause 5.  

3.1 1  
frequency range of interest 
for general  purposes,  the frequency range of octave bands with  nominal  mid-band  frequencies from 
1 25 Hz to 8,000 Hz 

NOTE For special  purposes,  the frequency range can be reduced,  provided  that the test environment,  reference 
sound source,  and  instrument specifications are satisfactory for use over the modified  frequency range.  The 
frequency range can be extended downwards as far as the 63 Hz octave band,  but cannot be extended upwards 
beyond the 8,000 Hz band.  Any reduced or extended frequency range is clearly indicated  as such in  the report.  

3.1 2 
reference box 
hypothetical  right paral lelepiped  terminating  on  the floor of the test room on  which the noise source under 
test is located,  that just encloses the source including al l  the significant sound  radiating  components and  
any test table on  which  the source is mounted  

NOTE I f required,  the smallest possible test table can be used  for compatibi l ity with  emission  sound pressure 
measurements at bystander positions in  accordance with  the ISO 1 1 200 to ISO 1 1 204 series.  

3.1 3 
background noise 
noise from al l  sources other than the noise source under test 
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NOTE Background noise includes contributions from airborne sound,  noise from structure-borne vibration,  and  
electrical  noise in  the instrumentation.  

3.1 4 
background noise correction 
K1  

correction  applied  to the measured sound pressure levels to account for the influence of background 
noise 

NOTE 1  Background noise correction  is expressed in  decibels.  

NOTE 2 The background noise correction  is frequency dependent;  the correction in  the case of a frequency band  
is denoted  K1 f,  where f denotes the relevant mid-band frequency,  and  that in  the case of A-weighting is denoted  K1 A.  

3.1 5 
sound power 
P 
through a surface,  product of the sound pressure,  p,  and  the component of the particle velocity,  un,  at a 
point on  the surface in  the direction  normal  to the surface,  integrated  over that surface 

[ISO 80000-8:2007[1 9],  8-1 6]  

NOTE 1  Sound power is expressed in  watts.  

NOTE 2 The quantity relates to the rate per time at which  airborne sound energy is radiated  by a source.  

3.1 6 
sound power level  
LW 

ten  times the logarithm to the base 1 0 of the ratio of the sound power of a source,  P,  to a reference value,  
P0,  expressed in  decibels 

 
0

1 0 lg dBW

P
L

P
  (4) 

where the reference value,  P0,  is 1  pW 

NOTE 1  I f a specific frequency weighting  as specified  in  IEC 61 672-1  and/or specific frequency bands are appl ied,  
this should  be indicated  by appropriate subscripts;  e.g.  LWA denotes the A-weighted  sound power level.  

NOTE 2 This definition is technical ly in  accordance with  ISO 80000-8:2007[1 9],  8-23.  

[ISO/TR 2541 7:2007[1 8],  2.9]  

3.1 7 
sound energy 
J 
integral  of the sound power,  P,  over a stated  time interval  of duration  T (starting  at t1  and  ending at t2) 

 
2

1

( ) d

t

t

J P t t   (5) 
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