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E n g i n eeri n g  M e th o d  fo r  th e  D e te rm i n ati o n  o f  Sou n d  

P o we r Levels o f  N oi se  Sou rces U si n g  Sou n d  I n te n s i t y  

ACCREDI TE D STAN DARDS C O M M I TTE E  S1 2,  

N OI SE 

A BSTR ACT 

This stan dard  describes a m eth o d  fo r in situ d eterm i nati o n  o f  the sou n d  p o wer level  

o f  noi se so urces in  i n d o o r o r  o u td o o r  en vi ron m en ts usi ng sou n d  i nten si ty measure-

ment s. The stan dard  co ntain s i nfo rmat i on  o n  i n stru m en tati o n ,  in stal l ati o n  and o per-

ati on  o f  th e so urce,  procedu res fo r th e sel ec ti on  o f  a mea su rem en t su rface,  m eth ods 

fo r the sa m pl i n g  o f  sou nd intensit y o n  th e m easu rem e nt su rface,  procedu res for th e 

cal c u l ati on  o f  sou n d  p o we r level ,  and techn i q u es that c an be u sed to q u al i fy the m ea-

surem en t en v i ro n m en t.  
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS 

The Acou s ti cal Society o f  Am eri ca prov i d es the Sec retariat for Acc redi ted Standa rds 

Com m ittees S1  on Acoustics,  S2 on M echani ca l  Shock and Vi brati on ,  S3 on Bio-
acoustics,  and S1 2 on Noise.  The se co m m i tt ees have wi d e  represen tat ion from  th e 

techn ica l  com m u n ity (manufactu rers,  consumers,  and g eneral-i nterest represen ta-

ti ves).  Th e standa rd s are pu bl i shed by the Acoust ical  Soc iety o f  Am eri ca throu gh th e 

Am eri can  Insti tu te o f  Ph ys ics as Am eri can  N ati on al  Standard s after approva l  by their 

re spect i ve stan dard s co m m i tt ees an d the American  N ati ona l  Standa rd s Inst i tute.  

Th ese standards are d evel oped  and publ i she d as a publ ic service to  provi d e sta n-

dards useful  to  t h e pu bl i c,  i n d ust ry,  and con sumers,  and to  Fede ral,  State,  and loca l  
g overnm ents .  

This standard was approved by the  American National S tandards  Institute as 
ANSI 512.1 2-1 992 on  27 January 1 992.  

An Am eri can  N ati on al  Standard i m pl i es a consensus o f  those su bstan ti al l y con cern ed  w it h  i ts scope 

and provi siOns.  An Am eri can  Nati on al  Standard is i m ended as a g u ide to aid the man u factu rer,  the 

con su m er,  and the general  pu bl i c.  The exis ten ce o f  an Am eri can  N ati on al  Standard does not in any 

respect precl u d e anyone,  wh e ther he ha s approved the standard or not,  from  manu factu ring,  m arket·  

ing,  purchasing,  or using produ cts,  processes,  o r  procedures n ot  con form i n g  to th e st andard .  Am eri ·  

can  N ati on al  Standards are su bj ect to peri od i c revi ew and are c au ti oned to obtai n  th e latest 

edi ti on s.  

Ciwrion Norice: An Ame ri can N ati on al  Standard ma y be revised or wi th d rawn  at an y ti m e.  The proce·  

d ures o f  th e Am eri c' l n  Nationa l  Standards Insti tu te requ i re that acti on  be taken to reaffi rm ,  revise,  or 

wi th d raw this standard n o  l ater than fi ve years from  th e date o f  pu bl i cati on .  

The Am eri can  N at iona l  Standards I nstitute,  In c.  (ANS I)  is the n ationa l  coo rd i n ator o f  

volun tary standa rds d evel opm en t and the clearing  hou se in the U . s.  fo r i n fo rm ation  

on national  and i n ternational  standa rd s.  

Th e Acoustical  Societ y o f  Am erica (ASA) is an organiza ti on o f  sc ientists and enginee rs 

fo r med in 1 929 to increase and di ffu se th e kn owl edg e o f  acou stics and to prom ote its 

p racti cal  appl i cati ons.  

Published by the  Acoustical Society of America through the American Institute of Physics 

® 1 992 by Acoustica l  Society o f  Ame ri ca. Thi s sta ndard ma y n ot be reprodu ced in wh ol e  o r  in part in 

any form  for sa le,  pro m o ti on,  o r an y co m m erci al  purpose,  o r any purpose n ot fal l ing  wi th in th e fai r-

u se provisions o f  th e C o py ri g ht Act o f  1 976,  wi t h ou t pri o r w ri tte n  permission o f  the publ isher.  For 

permissio n,  add ress t he Sta nda rd s Sec reta ri at o f  the Acoust i ca l  Society o f  Ame rica.  
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FOR E WOR D  

[Th i s Fo re wo rd is n ol  a part 0 1  th e  Am eri can  N ati o n al  Standard  Eng in eeri ng  M e th o d  fo r  th e D e term i n ati on  

o f  Sound P o we r Level s o f N oi se So u rces U si ng  Sound I n ten si ty.  ANSI  51 2 . 1 2- 1 992 (ASA Catal og  N o.  1 0 4 ·  

1 9 9 2 ). ]  

Thi s Am eri can  N ati on al  Standard con tai n s proced u res fo r  the d eterm i n ati on o f  the 

sou n d  po we r o f  noi se sou rces from  sou n d  i nten si t y measu rement s.  Pre vious sou n d 

p o we r d eterm i n ati on s req u i red speci al faci l i ti es su c h  as an ech oi c,  hem i-an ec h oi c ,  o r  

reve rb eration  room s and th e esti m ati on  of th e sou n d  po we r of sou rces fro m so und 

p ress ure measu rements wh i ch  res u l ted  in various erro rs.  U sing t hi s n e w stan d ard ,  th e 

sou n d  po we r o f  noise sou rces ca n be d i rectl y dete rm i n ed from sou n d i n te nsi ty mea-

su rem en ts m ade in situ even wh en  intru si ve ba c kg rou n d n oise i s present in  the en vi -

ron m en t.  Th e approaches in  thi s stan d ard  are u se ful  al so fo r the rel ati ve ranking o f 

ma c hin ery n o i se sou rces i n  term s o f  sou n d  power.  

Thi s standard was deve lo ped usin g  the Am eri can  N ati onal  Standard s I nsti tu te (ANSI)  

Accred i ted  Stand ard s Co m m i ttee Procedu re u n d er the Sec retariat o f  th e Acous ti cal  

Soci ety o f  Ameri ca .  

Acc redi ted Standa rds Co m m i tt ee S1 2,  N oi se,  u n d er w hose j u ri sd i cti on  th is standa rd 

was d evel oped ,  has th e fo ll o wi n g  scope: 

Standards,  specifications,  and term i n ol og y i n  th e field  o f acou sti cal noise pen ai n i n g  1 0 methods o f  

measurement,  eval uation ,  and c on trol ,  i n cl u d i n g  biolog i cal  tolerance.  and com fort,  and ph y s-

ical acousti cs as related to envi ronm en tal  and occu pati onal  noi se.  

At th e ti m e th i s stan d ard  was su bm i tted  to Accred i ted Sta ndard s Co m m i ttee S1 2,  

N o i se, for approva l ,  the m em bersh i p  was as fol l ows :  

W. M el n i ck,  Chairman 

R.  H i l l q u is t,  Vice-Chairman 

A. Brenig ,  Secretary 

Aco u sticoli l  Soci ety o f  Am e ri u .  W. Mel ni ck.  R. H i l l q u i st (Alf) 

Ai r- C o n d i t i o n i n g  . l ind Refrigerol ition  I n s t i tu te .  R.  H arold ,  H.  C.  Skarbek (Alt)  

Al u m i n u m  C om p.IOY o f  Am e ri coli  ( ALC O A ) .  S.  I .  Roth 

Am eri u n  Au d e m y o f  O to l u yn g o l o g y,  Heolid . l ind N e d :  Su rg ery,  I n c • •  R.  F. Naunton.  

L A.  M i c hael (Aff) 

Am e ri u n  I n d u st riolil  H yg i e n e  Au o ci o l i l i o n .  C. D .  80 h l  

Am e ri u n  CkCu politionolil  M e d i n l  Au o ci o l i t i o n .  T.  R.  H atfi el d .  J.  Satal off (Aft) 

Am eri u n  O to l o g i u l  Soci ety,  I n c • •  I .  Ton n d orf 

Am eri u n  Soci ety o f  Heolitin& Refrigerol iting,  . l ind Ai r- C o n d i t i o n i n g  Eng i neers ( ASH RAE) •  

H.  S.  Pei ,  G.  F.  H o h n  (Afl) 

A m eri u n  Spee< h-Lolinguolige- H eu i n g  A ssoc iolition . 5.  J.  Barry,  V .  W .  Byers (Aft) 

Am e ri n n  We l d i n g  Soci ety .  vacan t  M .  E. Kenn ebeck (Aff) 

A u d i o  E n g i n eeri n g  Soci ety,  I nc • •  M .  R.  Ch i ai  

Bru el  & Kjolier I n s tru m en ts,  I n c • •  G .  C. M i c hel  (Afl) 

C o m p re ssed Ai r  . l ind C.JI5 l n s t i tu te ( C AC t ) . J.  H .  Addi ng ton  

C o m pu ter and Business E q u i pm e n t  MolinufollClurers A S$O(: i o l i t i o n .  L f .  l u ttrel l  

E l e ctri c  Li g h t  . l ind P o wer C ro u p .  C. E.  H i ckman ,  M .  C. Mingo1 a (Alf) 

h s t e n e r I n d u st ry  N o i se C on tro l  Re seu ch  Prog rol i m .  E.  H .  Toothman ,  J.  C.  M c M u rray (Aft)  

i i i  
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iv FOREWORD 

Feder. '  Avi.Jlion Adminis lulion.  R. Tedrick 
luson·OOll vis l . 1 borlltories .  D. Johnson, L Davis (Alf) 

Motor Vehicle M • .nuf,lIClurers Anocu. tion.  D. B.  Smith, T.  J.  Slavin (Aft)  

N l o ti o n o l i l i n s l i tu l e  o f  St. tndnds  . lin d  Te c h n ol o g y (N IST) .  S. L. Yaniv,  D. R. Flynn (All)  

N;r,tionilll Council of " ,cQUllicill  Consul' . " ls .  G.  C Tocci,  A.  P.  Nash (AIr)  

N ol ti on . l l  E l e ct ri u l  MoinufolClurers  As s o ci . i l l i i o n .  W.  L. Bi l l i n g ton  

N.lIul Ship Rese. rch .ilnd Development.  vacant 

Power Toollnslilute,  Inc . •  , .  L. BenneU 

Sn.nle k,  In c . •  R. J. Peppin 
U .  S.  Arm y Aerom ed i col l  Rese. l rch  hbor. tory.  B. M oz o ,  J.  H .  Patterson (Alf)  

U. S. Army H u m . " Engineering l ..  borililory e C.  R. Price,  J.  Kalb (Afll 
U. S.  Army Mediul  Corps .  R. M. Atack 
U .  S.  D e p u t m e n t  o f  th e Ai r  force .  H .  E.  von  Gi erke 

U .  S.  Oep, J rtm en t o f  the  Arm y,  EnvironmentOl I  O ffi ce .  P.  O.  S d l o m er,  R.  Raspel (Af/) 

U. S. O e p u tm e n t  o f  th e  NOIvy,  N n Ol I  Medinl  C ommOlnd _ J.  Page 

I n di vidual  experts o f  Accred i ted  Standards Com m i ttee 51 2,  Noise,  were:  

P.  K.  Baade S. Feldman W.  W.  l an g  

R.  G .  Barl hel d  R.  S. Gal es G .  C. Mali ng .  Jr.  

l .  Batchelder W.  J.  G al l oway A. H .  Mar sh  

R. W .  B e n wn  f.  E.  GrO$S, Jr.  W .  M e l n i ck 

R. D. Bruce R.  Guernsey J.  we s l e r  

K. M .  Eldred R.  K.  H i l l q u i st G.  Wi n z er 

R.  W .  Young 

Worki n g  G rou p S 1 2 /WG 2 1 ,  Determ i nati on  o f  Sound Power Using Sound I ntensity 

Meas uremen ts,  wh i c h  assisted Accred i ted  Standards Com m i ttee S1 2,  Noise,  in the 

developm en t o f  this standard,  had th e fol l owi n g  m em bership: 

D.  Bernhard 

J.  Buffa 

R.  l .  Cohen 

P.  R. Don avan  

B. Forssen 

R.  H i ckl ing  

C. H ol scl aw 

M .  J.  Crocker,  Chdirmiln 

G.  Krishnappa 

M .  A. l an g  

G .  P.  M ath u r 

J.  N i col as 

D.  Yeager 

A.  M i el n i cka Pate 

R.  J.  Peppin 

J.  Pope 
T. Reinhart 

J.  K. Thom pson 

J.  Ti ch y 

l .  W. Tweed 

Y.  S. Wan g  

H. A. Wo l f  

Suggestions for i m provem en t o f  th i s sta ndard w i l l  be welcom ed.  They shou ld be sen t 

to  Accre d i te d  Stan d ard s C o m m i U e e S1 2, N oi se,  i n  care o f  th e  ASA Stan d ard s 

Secretari at,  335 East 45 th  Street,  N e w Yo rk,  N Y 1 001 7- 3 483.  Te l e ph o n e (2 1 2)  

661 - 9 40 4.  
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American National S tandard 

Engineering Method for the  Determination 

of Sound Power Levels of Noise Sources  

Using Sound Intensity 

1  I N TR O D U C TI O N  

In previous engineering standards o n sound power 

determination (S I2 .31 -S I 2.36),  sound intensity ( the 

primary quantity needed to detennine sound power)  is 

estimated b y sound pressure measurement,  and there-

fore is subj ect to several sources of errors  and uncer-

tainties.  These uncertainties include errors  due to mea-

surements  in the near field .  test environment 

shortcomings, and errors caused by the lack of a vec-

lor measurement.  Previous standards  al so required the 

use of spec ial fa cilities s uch as  anechoic, semi-ane-

choic, or  reverberation rooms.  By using this s tandard,  

the sound power can be determined in the usual oper-

ating or test environment of the sound source by mea-

suring sound in tensity directly .  

2 SCOPE 

2.1  General  

This  standard gives engineering methods  for deter-

mining in situ sound power using sound intensity mea-
surements  on a measurement surface enclosing a 

source.  I t  provides guidelines on the acoustical envi -

ronment,  including ambient noise,  the measurement 

surface enclosing the source, and the number of mea-

su rements on the surface.  

This s tandard does not include spec ification of in-

s truments or  calibration procedures.  I t  is no t limited 

to anyone technique of intensity measurement.  

2.2 Field of Application 

This  standard is intended for use primarily  to deter-

mine the sound power radiated by sources  in situ for 

the purpose of noise control,  rating,  and compliance 

with purchase specifications.  There are no  explicit re-

s trictions on the  size or  shape of the  source.  The  s tan-

dard applies  to any source emitting essentially steady 

noise during  test,  except those sources for which the 

measurement surface cannot be fixed in s pace.  This, in 

most cases, should enable the sound power level of a 

noise source to be determined in its  usual operating en-

vironment when the source of interes t is a prominent 

source.  

2.3  Measurement Uncertainty 

Sound power determinations made in confonnity 

with this standard should result in s tandard deviations  

which are equal to or less than those given in Table 1. 

This table includes uncertainty in the sound intensity 

measurement technique due to the test en vironment.  

background noise levels,  and selection o f the number 

of measurement points.  

TABLE I .  Uncertainty in determining sound power 
levels for engineering measurements in situ.  

One-third octave 

band center S tandard 

Octave band 

center 

frequencies 

( H z )  frequencies ( H z )  deviation (dB ) 

125 
250 to 500 

1000 to 4000 
8000 

100 to 160 3 .0 

200 to 630 2.0 

800 to 5000 1 .5 

6300 to JO 000 2. 5  

NOTE:  The standard deviat ions given in T able I reflect the cu-

mulative effects of all causes of measurement uncena inty. excluding 

variations in th e sound power level from mac hine to machine or 

from test to test which may be caused.  for example.  by  changes in 

th e mounting or operating cond itions of the source.  The reproduc·  

ibility and repeatability of th e test resu lts may be considerably bell er 

(i.e. ,  smaller s tandard deviations)  than the uncertai nties given in 

Table I would indicate.  

3 D E FI N I TI ON S  

For the purpose of this  standard,  the fo llowing defi-

nitions apply :  

measurement surface (see Fig.  1 ):  an  arbitrary bound-

ary  or  hypothetical surface of area S  chosen so that it 

encloses  the source surface,  and o n which meas ure·  

ments are made.  I f  present,  reRective surfaces, e.g ., a 

supporting o r ground plane,  usua lly terminate the 

measurement surface.  Such reRective surfaces are nol 

a part of the measurement surface.  
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Measurement 
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Wall 

Source 
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FIG.  1 . Measurement surface.  Plane surfaces are shown for illustration onl y. Regular,  non-conformal mea·  

su rement surface is shown.  

source surface:  the physical surface of the subject 

acoustical source.  

regular measurement surface:  a measurement surface 

comprising one o r more elements,  all of which satisfy 
the following requirements :  (1 )  an element j oining any 

other element meets at an angle having an internal 

measure not exceeding 180 degrees,  (2)  curved ele-

ments  are everywhere convex outward.  

irregular measurement surface:  a measurement surface 

which is not a regular measurement surface.  

conformal measurement surface:  a measurement sur-

face that is everywhere a uniform distance from the 

source surface.  

measurement surface segment:  a subdivis ion of the 

measurement surface.  

measurement location:  in a scanned measurement,  a 

subdivision of the measurement surface over which the 

probe is actually scanned.  In a fixed point measure-
ment,  the effective point at which the measurement is 

made.  

real time (analysis):  analysis which uses all of the data 

equally weighted,  i.e.,  without omissions or  attenu-

ation during calculation cycles.  

reference box:  a hypothetical surface which forms the 

smallest rectangular parallelepiped,  i.e. ,  rectangular 

box, that j ust encloses the source and is terminated on 
the reflecting plane if one is present.  

measurement distance:  the closest distance between 

the measurement surface and the source surface.  

background noise:  the total of noise from all sources  of 

interference in the measurement system that are inde-

pendent from the sound produced by the subject 

source.  This includes ambient noise and measurement 

system electrical noise.  but excludes room.effect noise.  

ambient noise:  any (acoustical)  noise not due to  the 

subject source. 

room-effect noise:  that portion of the sound attribut-

able to the subject source that is due to its operation in 

an environment other than a free field (or portion of a 

free field .  as qualified below ).  Conceptually ,  this is the 
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