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Abstract

This eompllation deals with mnterlal assembled £rom the various standards, industrial

and trade organizations, or technical and scientif_c societies concerned witl_ acoustics.
There has been no ac=emp_ =o review or evaluate the standards, but rather Just to list
documents covering measurement techniques, calibration _ettlods, definitions, rating
schemes, and equipment and product specifications concerned with noise• Those standards
dealing solely with ultrasonics, audio e_tllpment, or shock and vibration have .or generally
been included. The paragraphs describing the standards give a brief s_nmary of intent

_ and/or scope of the standard° In some cases _he paragraph'ts the official description of

I the standard as issued by the organization or society promulgating
the _tandard, while in

others the paragraph merely describes the intent o£ the s_andard. Proposed standards are
also listed where available. Not listed are proposed revisions of current standards and

d those which must be _eapproved to remain iv effect. For the convenience of those readers
wishingto purchase cople_ 0£ standards, names and addresses for tbe various organizations
and/o_ societies ar_ provided. Federal Regulations directly involving noise measurements
•ze _Iv=nin AppendixA. AppendixB listsaeolvecommltteestot eachorganizntionand
names and addresses of approprdate committee chairmen or technical contacts. This

compilation includes all infor_ation available as o£ January 1, 1976.

Key Words: Acoustics; noise; rating scheme; sound; standards organization.
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_, Preface

'_, The exi_tence of satisfactory standards and mechanism8 for generating them are

i_ essential for the appropriate use of a country's technology in its co_erclal products and

._ industrial processes. Standards deal with techniques Per physical measuremests,

, _ descriptive te_tnology, methods of test and agreements on dlmensions_ design, perfor_nce
and physical characteristics deallng with products that are manufactured and sold, These

:_ latter standards are referred to as engineering or industrial standards which usually

i- ' • I! loclude more speclflc types of standards such as product standards, co_erclal
standards

! :,, _ and safety standards. The majority of these standards are normally not a _tter of law and
most are developed in the private sector. Exceptions usually occur in areas of health and

i safety. The use of such standards is voluntary but chair widespread acceptance can og_en
glee them considerable co_erelal importance. The _vernment does issue mandatory
standards as exemplified by those in the areas of pollution control and abatement, fabric
flanunabilfty,and toy safety, Widely accepted standards c_n h_comu m_uds_orywhen
incorporated into contracts, codes and regulations.

There have been a n_ber of recent legislative actions tha_ give tmpet_ and a sense
• of urgency to the development of standards and measurement methods that are needed for tbe

effective implementationof a nntlonal program on noise pollutionabatement and control,
While the lawswhich have been enacted rarely call specificallyfor new or improved
measurement standards, regulations can be enforced most effectivelywhen based upon a fair,
equitable, and uniform measurement methodology.

t

As part of its response to abe measurement needs crea_ed by the concern over noise,
its abatement,and control, NBS has prepared this compilation. Standards dealing
speciPlenlly with noise plus those which are clearly ge_aneto noise measurementshave
been included, However, this document does not include all standards dealing in part with
acoustics, For example, there has been no attempt to include safety standards which
incorporate a noise test as one of the many required measurements*

i •
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i. AcouBtlcal and Board Products Associa_ion _ABPA)
[formerly A_oustical _nd Insulatlng Materi_Is AB_o_la_len (AIMA)]i

J_ Purch_s_ Bta_d_rdB f_om_

Acoug_ical_ndB_rd Pro_ _

l.l.l AMA-I-_I-1967. MET_IOD OF TEST. CEILING SOUND TRANSMISSION TEST BY TWO-R00M

ThiB is a performance _e_ fo_ a confiBuratlonal property o_ calling

cons_ruc_ion_ wi_hou_ expllc_t re_erence _o the sound absorption ¢oefflclen_s or

sound _ransm_Bslon loss of ¢eil_ _at_rlals. In pa_cular_ perforraance _s

rend_re_ _ndependent of the to_al in-sltu absorptlon _ontrlbu_ion of _he

recelvlng.°room ceillng under _es_ conditions by normallz_ng _eBul_s with respec_

_o separate _e_su_e_ent_ specified her_i_, _hereby focuslng _t_en_ion upon the

relative energy _r_nsmi_s_on of _he _eillng ¢onflguratlon wi_hou_ appeal _o

absorption ¢oefflclen_s. The method of _est Is deslgned _e refle¢_ fleld

¢ond_t_on_ Of ce_ng erection u_d_r laboratory condltlo_ Of me_sure_en_ ¢o_rol_
wi_hou_ necassary _es_ri_on _o standardlzed cla_se_ of Ceillng constructlon

beyond _onven_ence for m_t_r_al con_pnrisons°

The me_hod of _est is in_ended primarily for rankln_ _h_ Bound isolatlon

pe_fo1_nan¢_ of suspended-geillng ¢onflgu_a_ions in _ Bpe_if_c _est env_ronm_n_j
generalized only wi_h r_spec_ to re=elving room _b_or_tlon _owa_d _he ul_Ima_e

objective of rela_ing c_illng ranklngs quan_Itatlvely _o par_ition-test rank_ngs

under wldely varying field situations,

1.1.2 AM SPEC. NO. 11. (1972} ACOUSTICAL ABSORBERS.

The purpose of _his S_anda_d _s _o establlsh a uniform _et of practices for

_he _estlng of Uni_ Acoustical Absorbers "surface-type _Iwhlch will supplemen_ th_

requlrem_nts o_ _he American Society _or Tes_ and Materials Desi_na_ion_

C423-660 S_andard M_thod o_ Tes_ for SOUND ABSORPTION OF ACOUSTICAL MATERIALS IN

REVERBERATION R00MS_ or its la_est _evlslon.

Unit Acoustical Absorbers "surface-type _ are defi_ed for _he purpose Of _hIs

s_andard _s elements of acoustical _nt_lal di_erlng f_om o_her _ound _bsorb_ng

ma_erlalB only in dls_rlbu_ion dur_n_ use.

\
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2, Acoustlcnl Soclo_y o£ Amerlcn (ASA)

Purchn_e S_nd_rds from:

_ack NumherD D_pt., Dept. Sod.

Amorlcan Instl_ut_ of Physlas
335 E_sc 45th StreeL

New York, NY 10017

2.1 Sugary of S_andards

2.1,1 ASA STD 1-1975 METIIOD FOR TIIEMEASUREMENT OF REAL-EAR PROTECTION OF I[EARING
PROTECTORS AND PI_YSICAL ATTENUATION OF EARMUFFS.

See ANSI $3,19-1974,

l=

2.1.2 ASA STD 3-1975 TEST-SITE MEAS_Eb_NT OF NOISE EMITTED BY ENGINE POWERED

EQUIPMENT,

Th_s S_aztda_d p_sen_s test-slte measure_n_ method_ _or determlni_g ch_

_ximu_ no_e em_ed by motor v_hlcles, public conveyances, construction _nd

_ndust_i_1 machlnezy_ and r_den_1 _nd recreational devlces powered b_ englnes

opera_$ng on p_trol_um-bo_d _uals, coal, s_eam, olectrlclty, or o_her sourc_ of

energy, I_ _rlv_s for simplicity o_ meas_e_en_ technlqu_, wi_h regard for

re_l_st_¢ operation o_ _he equ_pm_l_ being _ed _nd for r_produclh_llty of tes_

results. The _s_ _e_hods are intended _or appllcation to cer_f_catlon testing

hy the _anu_acturer, ¢onfor_n_ce te_izlg by ¢or_munlty agencles, and _urvey _tlng
fo_ _0_un_y no_s_ _ntrus_on. Th_s Standard is not In_end_d _s o b_ei_ for

enforcemen_ purposes at _ny loc_ion oth_ _h_n a qua]_led _e_t s_e,

Spe_ifi_ally r_eogn_zed as sources of =ommunlty nolse and includad for

coverage by _hls document _ire: automobiles; truak_ of _Ii type_; multipurpose or
u_111ty vehicles; motorcycles _nd mo_orscoo_er_; buses and motor-coaches; all

rallbound vehlcles; onglne_owered Inobi1_ equ_pmen_ intended for use in
resld_n_i_l a_s (e,g., lawnmow_r_, snow removers, ¢hnln saws, e_c,); _nd

englne-pow_red recreational equlp_eL1_ (e,g_, mo_orboa_, eno_mob_les, e_.)°
Conventional full-scale _ircraft _re excluded _ro_ cov_ge_ al_hou_|l guidelines

_or _e_sur_ng no_s_ _rom model _ircro_, rot_ry_ng _ircra_ and g_ound-e_ect

m_chln_s (hovorcr_fc) _re included. The _roc_dures a_e no_ 1_m_ed to _h_s

lls_ing of equipment _nd are _ppllaable _o othar engine-powered equlpm_nt which
m_n _Iso be ca_egorlzed _s contrlbut_ng _o _o_u_y _o_se.

_ i_ not the _n_nt of _h_s S_nda_d to apeci£y m_ximum pe_mi_.e sound

levels for any equip_nt, I_ _a_ however_ r_o_nd_d _ha_ A-weighted _ound
levals, when measured In _ceordance with _his Standard, be spe=i_led £or thes_

llmlts, The use o_ sound level_ for specify_ng _h_ nols_ of englne-powered

equipment does noc preclude detniled frequency analyses as may be r_qulred for

no_Q control s_udle_ provldod _h_t th_ soulld 1_vel da_a are also reported,

2.1.3 ASA STD 4-].975 ME_IOD FOR RATING THE SOUND POWER SPECTRA OF S_LL STATIONARY

NOISE S0_CES (ANSI $3.17-197_),

The purpose of _h_s standard Is to es_abllsh _ uniform me_hod £or racing tha
no,Be of s_ll e_on_ry equ_pmen_ using sound power gp_c_rum. This sta|tdard

appl_e_ _o a11 equipment which _s e_s_n_lly stationary in _n_ure _nd _or which a

Bout0 power _pec_rum _ay be determln_d. It _s designed foz products used _n a_d

obout homes, and _nclud_ equipm_n_ nor_lally used _n co_e_on _Ith _he operation
and maln_enance of a home or business. This standard deals with _h_ method for

ra_Ing and reporting the nolse of such equlpmen_.

2
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3. A]r-Conditlonln S and Refriseratlon Institute (ARl)

Purebase standards from:

Air-Condltloning and Refrigeration Institute

1815 North Port _er Drive

Arll_gtnn, VA 22209

• E 3.1, Summary of Standards

3.1,i ARE STANDARD 27D (1967) STANDARD FOR SOUND RATING OF OUTDOOR UNITARY EQUIPMENT.

ARl bas produced thls Standard in o_der to provide the industry and the

public with a procedure for rating and evaluating the sound levels of outdoor

unitary equipment. The rating numbers may be used to predict expected sound
pressure levels in a speelflc acoustical envirom_ent at a Riven distance. A

reoommended procedure for accomplishing this w_ll he ddR_r[hed _n a r_Isted ARI

application _tandard.

I_ this Standard, the rating of equlpment, as obtained at specl£1ed Standard

Operating Conditions, is in the form of slngle numbers, deslg_ated as ARl S_andard

Sound Rating Numbers.

For a sp_clfle _odel of outdoor unitary equipment, an AR_ Standard Sound

RaCing Number is developed from basic acoustic measurements made as prescribed in

ASI|RAE Standards 36-62* or 36A-63". as applicable. These measured one-ghlrd

octav_ band power levels are weighted to adjust for psyehoacoustle s_nsltlvity to

frequency dls_rlbutlon and any dlserete tones wbleh may be present and th_n are
converted to an ARI Standard Sound Rating Number.

3.1.2 ARl STANDARD R75 (1969) STANDARD FOR APPLICATION OF SOUND RATED OUTDOOR DNITARY

EQUIP_NT.

This standard provides a method of predleting the sound level resulting from

the operation of outdoor seetlons of unitary alr-eonditdonlng and heat pump

equlpnleng. A simple step-by-step procedure ds given which uses a sound rating

Number for the equipment, and tile distance to th_ point at whlcb equipment nolse
_s to be predicted. The nature of the surroundings and of the installation is
also taken dnto account.

The sound rating number Is adjusted for these ins_allatlon factors to
ostabllsh a sound level number (SLN) which is used in an aldgnment chart to

pr_dlctm for a speeiflc location, a tone-corrected sound level which is intended

to be a predictor of annoyance due to the sound. The annoyance level can be

calculated precisely in _he manner specified in the Appendix. from one-thlrd

octave band sound pressure levels measured at the point in question. It may he

estlmated (normally wlthln+4 dB) from measurements of _he A-weighted sound _evel.
If desired, tile SC level of =be sound may also be estlmaced from the el|tamest

chart. The accuracy of tile predletlon Is dependent upon other appllcation
VarlablesI i.e., the dlrec_ivicy of tileso0nd from the unit and. to some degree,

the spectrum of the sound from tbe unit.

Examples are used to clarify the procedure and recommended practices are

i presented to gutd_ the acoustic constderntdons of air-condltdoni_g equipment
_nstallatlons.

} This Standard shall not be used for degermlnlng the sound rating number of

outdoor unitary equips,eat.

3.1.3 ANI STANDARD 443 (1970) STANDARD FOR SOUND RATING OF RODH FAN-COIL

AIR-CONDITIONERS •

ARI has produced tbls s_andard to fulfill a growing need for a reliable

_ method of sound rating room fan-coil air-conditioners.
3
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Thi_ Method of rating is based upon tests conducted in accordance with ASNRAE

Standard 36-62*, wbicb gives test results for sound power'levels. The acoustic

output can best be defined by sound power levels, since these quaat_tles are

independ0nt of tbe many environments in whleb the equipment may he used. Sound
power levels may be used to predict the sound pressure levels tbat will result in
a space of known acoustical characteristics.

Zt is recosnlzed tbat room fan-coil air-condltioners and most otber !
air-conditloning equipment produce complex sound spectra which may not be suitably

rated from broad band measurements alone. The annoyance of pure tones, for

example, is not reflected in octave band measurements. Consequently, ibis

Standard requires measurements by one-thlrd octave bands and applies subjeetlve

corrections based on extensiv_ research in order to arc'ire at msanlnRful ratings.

3.1.4 ARI STANDARD 446 (1968) STANDARDS FOR SOUND RATING OF ROOM AIR-INDUCTION UNITS,

ARD has produced this Standard to fulfill a growing need for a reliable
method of sound rating room air-induction units.

The relationship between this Standard and ASRFb%E 36B-63" is analogous to the

relatlonship between ARI 443 and ASHRAR 36-62*.

Dt should also be recognized that the sound power levels of room

alr-lnductlon units will vary as functions of both the prlm_ry air quantity and

the damper pressure drop. Tberefore, the Standard Rating Conditions of thls

Standard include a specified damper pressure drop.

3,1,5 ART STANDARD 575 (1973) STANDARD FOR D_TMOD OF MRASORINS MACHINERY SODND WITEIN

EQUIPMENT ROOMS.

The purpose of this standard is to establfsh a uniform metbod of measuring,
recording and specifying the sound pressure level of _cblnery Installed in

mechanical equipment spaces.

this standard applies to water chilling systems, pumps, and similar operatln S

machines and parts thereof, which for reasons of size or oparatln8 problems cannot

praetlcally be evaluated by the procedures of ASIIRAE Standard Methods of Testlng

for Sound Rating Nesting, Refrigerating and Air-Condltioning Equipment (American

Society of Heating, Refrigerating and Air-Condltioning Ensineers, Inc. Standard
36-72),

*Several of tbese Standards reference ASDRAE Standards 36-62, 36A-63 and 36B-63

wblch have beensupersed_dby ASHRAE Standard 36-72, Methods of Testing for Sound

Rating Seating, RefriReratlng and Air-Conditloniug Equipment,
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4, Air Diffusion Council (ADC)

,i Purchnse standards froml

Air D_ffus_on Counc11
435 North Michigan

. _ Ch_cngol IL 60611

4.1. Summnry of $cand_rd_

4,1.1 ADC I062R3 (1972) EQUIP_IENT TEST CODE (REPLACES I062R2).

Thi_ Tes_ Code Is Sn_ended to provlde n m_nns £o_ Cestlng and racing a_r

, d_scrlbu_ion and control devlc_s. _ should provld_ n b_sls _r comparison _m_ng

_he available _quipment _nd also for determlni_ the cnm_ _d ...... _ _E

Th_ purpose of _hls _es_ Code _ _o p_esen_ _n a _ng_ document a11 _hose

_h_ue_ ond f_c_li_le_ required Eo_ _h_ m_a_ur_men_ of p_Eor_ce of _r

d_s_rlbut_on or _Ir _rmlnal device0° _e_hod_ of Test _le_sur_men_ h_v_ be_n

e_flb1_hed _o p_ov_d_ un_for_ _e_ p_ocedu_es_ equ_pmen_ nnd _n_r_m_nta_on w_h

rego_d _o a_r _1owj V_1o_y _nd p_e_sure_ _pero_ur_ and sound generation. T_I_

_ound measuring instrumentation _nd t_s_B _o_ d_ermlnlng _he _ound genern_ed _e

in accordsnce _th ANSI _nd A_RRAE Standards.

4.1.2 AD-63 (1963) _I_DREMENT OF ROOM-TO-gDO_ SOUND TRANSmISSiON T_ROUG_! PL_LM AIR

S¥_TE_So

Th_ pur_o_ of _he m_urem_n_s covered by th_B S_d_rd _s C_ de_m_ _h_

0pen_ (which may b_ fi_ed w_ch a gr_1_e or slm_lar device), the _ra_smi_ing

s_de or _ren _f wh$ch is an id_n_col op_ni_gp _tl_ _nce_ven_ng e1_m_n_ of _lllch ks

c_li_g plenum who_e ch_rnc_er_s_cs are Jle_eln_E_r d_s_r_bed. Sucl_ p_hs nre

_ommonly u_ed £o_ unduc_ed alr handllng systems _n bu_idlngs.

4.1.3 FD-72 (1972) FLEXIBLE AIR D_CT TE_T CODE.

r ThIB standard eBt_b1_s]1_ _|_e requlremon_s for _J_e d_er_Inot_on _nd

p_es_n_a_on of nlr _rlc_ion 1ossl _e_kagej o_d _ou_d do_ for E1e_b1_ o_r

du_ng used aB _ _eans of conveying conditioned n_r _n ]l_ix1g _nd olr

cond_onlng systems. _equ_emen_ _re e_cnb1_si_ed for _he s_1_c_on and

propar_t_on of tes_ _peci_nsl _he _e_ e_u_pm_nt and proc_du_B _o be _sed, _he

_11a_o_ of _eBt _pec_mens_ _he _ccu_u1_ion of _e_t d_i _nd the forma_ for !

p_sen_a_o_ o£ _esu1_s.

\



5. Air _bvln_ .and Condltlonln_ Assoeln£ion <A_ICA)

Purchase _tandard_ from_

Air Moving _nd Conditloning A_oc_l_tlon ; '''_

30 l_est Un_ve_slty DrJve

Arl_ngtan IIe_ghts, Ik 60004

5,1. Summ_ry of S_andards

5,1.1 AMCA STANDARD 300-67 TEST CODE FOR SOUND RATING.

Thi_ Code es_iLbllsE1esa prnctlcal m_Lhod nE d_t_r_,Inlng _he sound po_r level
of an Air Moving n_vlce (._ID). T]L_ Cod_ will: (a) Presen_ wlues ch_t a_e us_Eul

in f_eld appli_atlons. (b) Give uni£ormly r_prsduclbl_ results in all qu_llf_ed

laborato_'_s. (c) Be _'practlcal" in _h_ sei_se cha_ It_ accuracy will h_ saci_-

factory _o_ all g_eral appllcat_ons wh_le Itg o_or_r__o_ '.,illno_ add

Thesa a_ms ar_ ac]li_wd by applylng s_andard, readily available _ound

r_strtc_io_s o_ slz_ ai1d _ons_u_t_on. Th_ te_ _L-ups a_u d_slgned to r_pr_en_

general usage of _le A_ID_ _est_d.

_.i.2 A_CA B_LLETIN 301 (196_) STANDARD _IET_OD OF PUBLIS]{I_G SOUND [{ATIN_S FOR AIR
_IOVIN_ DEVICES.

T]I_S docum_n_ _stablls]le_ a standard m_thod of publishing Sound Ra_ings for

Air Moving Devlces. The purpose of this S_aildard is to el_r_ina_
mlsunders_andlngs b_wc_n the manufacturer ilnd _]lepurclla_;erand _o asslst _e

purchaser _n _electlng and ob_a_nln_ _]_e proper p_odu_ for ]li_pa_'tictIl_r n_ed.

Th_s standard _pplle_ _a: (a) Centrifugal Fans. (h) Axial and Propeller
Fans. (c) Paw_r Roo_ a_d _ll Ventilators. (d) Scram _nd l{ot Wa_er UnLt lleaters.

I_ is i_ended g]la_ _h_ flt_nda_d shall _iso apply _o C_n_r_l ._ta_ion ][ea_ng,

Ventilating and Air Csnditlot_ing Units.

5.1,3 AMCA BULLETIN 302 (1965) APPLICATION OF SONE LO_JDN_SS RATINGS FOR NONDUCTED AIR
MOVING DEVI_ES,

Th_ A_JCA in_od of ra_ing _n son_s _ivcs _he loudn_.ss _t a dis_anc_ o_ 5 f_et

from th_ un_ in _r_e spac_ with no nearby ref1_c_in_ sut'fa_es. S_ce _ost

practical problems will involve _he Judg1_n_ o_ loudnes_ wi_]_n a room, some
me_1od is needed _o r_la_e t_ loudness in a g_v_n _'com _o t}1_ "loudnes_ ra_ing _
of _he fan.

The c]la_ and _ormula_ glv_i_ in _]_ bu11_tln ar_ for t]_epurpose o_

de_rmlnlng _he 1oud_ess o_ fans as iNs_lled, and tak_ into _onsldera_ion _]le

_oom s_z_ and _coustlcal qua_les a_ we_l a_ th_ nu_r and ratlngs of _]lefans.
L_thln _I_ r_nge o_ _.5 _nd _8 son_s_ th_ chil_s are m_th_m_tlcally r_gorous_

_nd _re sufficiently _ecura_¢ for engineering _ppl_c_tlo_s from 1.5 _o 85 sone_.

For _e _ddi_ion of _ounds, _t iB _s_umed _hllt _he 1_ols_ spectrums are _i_ilar.

The _oom e_¢ct gh_r_ is for tile rev_rberan_ f_id _ _h_ _opm_ _nd appl_s

everywher_ e_cepg in _h_ sp,_ce v_ry near to ghe _at_.

5,1,_ AMCA _Lr_L_CAT_ON _03 (196_) APPLICATION OF SOUND POWER RATINGS FOR DUCTF.D AIR
MOVING DEVICE_.

AMCA Sound Power L_V_I R_tlngs a_ indlc_orfl of _[i_ so_ind g_nera_d _y an
Air _ovi_g Device whu_ operated a_ var_ou_ po_n_s wlt]_n its norni_l operating

r_nge. Th_ r_ings a_e abt_in_d _rom tes_ conducted by _e me_hod descrlhed _n

AMCA _candard 300, T_s_ Cod_ _or _ound R_ing AMD_, a_d are published in

a_cordan_e wlch AMCA _tandard 301, Method of Publ_shiog Sound Ratings £or A_,

6
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I Air Moving Devlces gha_ arc not_ally uBed w_tbou= duc_s are rated in series,

Information on tile u_e of son¢ ratings is given in AMCA Publicatlon S02,

_/ Applicstion of Sone Loudness Ra=ings,

5.1.5 AMCA PUBLICATION 311-67 CERTIFIED SOUND Ih_TINBS PROGRAM FOR AIR HOVINU DEVICES.

f The purpose of _he Certi£ied Sound Ra=ings ProBram l_ to give the buyer,

specifier, _nd use= of air movlng equlpmen= Increased assurance Khat published

sound ratlnBs are relloblo. A= the same time, the Program es=abli_hes s=andard

tesCin B and ra_ing methods and assures the manufacturer tha= compe=itlve ratingshave been checked by an impartial =uthorlty.

h
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6, American Gear _nufaeturers ,%ssocia_ion (AG_b_)

Purchase s_andards from:

American G_ar Manufacturers Associa_ion

1330 _l_ssachuse_Ls Avenue, N.I_.

WashinBton, D. C. 20005

6.1. Summar_ of S_and_rds

6.1.1 AG_ 285.03 (1968) SPECIFICATION FOR MEASb_NT OF SOUND ON IIIGH SPEED l_ELICAL
AND HERRINGBONE GEAR UNITS.

This Standard appliee _o _ar unit8 which ar_ within _he scope o£ S_andard

Units", and as produced by _he AG_ High Speed _l_l_s Nanufac_urerts Group. l_

does no_ include mar_n_ propulsion, aerospace, or automotive _earing. Th_

specifica_ions and procedures apply _o _ound m_asuremen_, _es_i_ me_hods, and

limi_ln_ values o£ direct air-borne sound _enera_ed by a _ear uni_, and the
auxiliary _quipmen_ r_qufred for i_s op_ra_ion, whose prim_ mover _ no_ in_eg_l

wl_h th_ unit.

Sound level charac_ls_ics of a _ear uni_ aro affected by _ypes of

foundations and room surroundings. Therefore, l_ should he understood tha_ shop

_s_s may no_ fully d_ermfne _h_ level of sound in _he ins_al]._d loca_ions.

6.1.2 AGMA 297.01 (1973) SOUND FOR ENCLOSED IIELICAL_ IIEILRINGBONE AND SPIRAL LEVEL GEAR

DRIVES.

Th_ purpose of _|_ls s_andard is _o prcscn_ _h_ instrumentation and procedur_

t_ be uB_d _or sound m_asur_men_s of enclosed h_lical, }lerrin_on_ _nd spiral

b_vel _ear dr_ves as well as to pres_ _ypical mnximum sound l_v_ls (A-wa_sh_ed

sound p_essur_ levels). Th_s s_andard _s limited _o enclosed sp_d reduc_n_ Or
_ncreasin_ _ drives designed and rnt_d in accordance wi_h S_andard AGMA 420.04_

"Practice for Enclosed Sp_d Reducers or Increasers Usfn_ Spur, II_lical,

_errin_bone and Spiral B_vel tears _' and is ltmi_d _o _e_rs op_rating a_ a I_ax_mum

p_ch 1_ne'wlo_i_y of 5000 fpm and a mnximum speed of 3600 rpm. This s_andard

includes _h_ instrumentation and procedure necessary for _h_ determina_ion of _he
Bear unl_ sound level or octave-band sound pr_ssur_ level_.

6.1,3 AG_ 296,01 (1975) SOUND FOR G.EAR_IOTORS AND IN-LIN_ REDUCERS A_D INCREASERS.

The pu_pos_ of _his s_andard is _o pr_s_n_ _h_ ins_rumen_n_ion nnd procedure

_o be used for sound m_asurements of _a_mo_ors and in-lille reducers and

increasers as well as _o pr_s_n_ _ypical maximum sound levels (A-weighted sound
pressure I_v_ls),
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7. American National Standards institute (ANSI1_r'

C Purchase standards from:

t_nerican Natlonal Standards Institute

1430 Broadway

New York, NY 10018

, 7.1. Surma_ of St:=ndards

• _ 7,1.i ANSI S_ .l-i9fiO (R/971) A_IERICAN NATIONAL STANDARD ACOUSTICAL TERMINOLOGY.

ii
I[ The purpose of this Standard IS to establish standard acoustical =ermtnology.

7,1.2 ANSI SI,2-1962 (9/971) A_RICAN NATTON_L STANDARD ,t_TROS FOR TI_E PHYSICAL

NEASDRE_fENT OF SOUND (PARTIALLY REVISED BY SI.13-1971 AND BY Si,21-1972).

Thls Standard applies primarily to airborne sound produced by apparatus which

normally operates in air. These sounds must he 0oni_pulslve and of sofflclent

duration to he within _he dynamic measuring capabilities of the insert*meats used.

It applies primarily to apparatus which radla_es sou.d as a by-produe_ of Its

prlmary functlon. However, the general prln_iples apply also to other sources of

sound.

7.1,3 ANSI $1,4-1971 A_RFOAN NATIONAL SPECIFICATION FOR sOUND LEVEL _TERS.

The sound level m_ter is Intended =o he equally sensitive to sounds arriving

at various angles, and _o provide an accurate measurement of sound level wlth

corrals wslsht/ogs for sound within stated ranges and wlth an Indicating

instrument that has standardized cha_aeterls_ics. The basle callhratlon of tho

sound level me_er is glvan in to:ms of a random-lncld=nee acoustic field o_ known

propertles.

I_ is recognized _hat v_rlo_s degrees of pre¢Islon and accuracy are r_q_ired

in the practical measurement of sounds of various kinds for dlfferen_ purposes.

Hence, this Standard provides the mlnlmum requirements for three basic types of

sound level meters: Types l, 2, and 3. witi| performance requlremests _ha= become

progressively less stringent, prec_edlng from Type I to Type 3. Fur=h_r_ it is

recognized =[tat sound level meters map he deslred for speclal purposes tha_ do not

require tile complexity of any of the three basic types. Therefore, provision is

made for a speelal purpose sound level meter_ Type S, The Type S meter ca_ be

q_allfled to the performall=e of any of the basic types (i, 2, 3) but is no_

required to hav_ all three welghtlng fletworks.

7.1.4 ANSI gl ._-1963 (R1971) AMERICAN NATIONAL STANDARD RECO_NDED PRACTICES FOR

LDUD-SPEAKER _ASUREMENTS. (IEEE 219-1961).

These recommended praetl=es, taken from the 1961 version of life _19. define

_erms assocla_ed wi_h loudspeakers and their _estlogs recommend varlous methods of

_estlng, a_ lndleal:e preferred methods of presestlng information regarding _helr

characteristics.

7.1.5 ANSI Si.6-1967 (R1971) ANERIDAN NATIONAL STANDARD PREFERRED FREQUENCIES AND RAND

NUMBERS FOR ACOUSTICAL NNASURE_STS. (Agrees with ISO 266-1975.)

For eer_aln acoustlcsl m_asurements a constant-frequency l_cre_en_ is a

suitable spacing. Dare commonly, however_ a constant-percentage increment Ls

adopted and tile test frequencies then for_ a geometrle series. Thls Standard

deals with the geome=rlc series. The present Standard _s not concerned wlth

freq_enoles for muslc,

9



7.1.6 ANSI N1,7-1970 SOUND ABSORPTION OF ACOUSTICAL _b_TERIALS YN REVERBERATION ROOMS,
ME.lOg OF TEST FOR.

See ASTM C423-66.

7.1.7 ANSI S1.8-1969 A_RICAN NATIONAL STANDARD PREFERRED REFERENCE QUANTITIES FOR
ACODSTICALLEVELS°

This Standard is concerned with the referenc_ quantities for. and definitions
of, _ome levels for acoustics, eleetroacousties, and mochandeal vibrations. It

applies to oscillatory qusntl_les. _*e use of levels is not made mandatory by
this Standard. It simply provides standard reference quan_lties for use when, and
if_ levels are employed for reasons beyond the scope of the Standard. Reference
quan_£_les are stated in units of the Inte_national System (Systems International
S1), and also in cent_meter-gram-secnnd (cg.) And _r_t_b ._ft_. The reference

quantities are. however, applicable regardless of the system of units employed.

Certain symbols and abhreviatLons not already standardized we_ needed, and
have been employed here simply for illustrative purpose_. The present Standard is
intended _o encourage uniformity of practice by specifying a definition for a
level l_kely to be employed in acoustics. The purpose of this S_andard is to

provide a preferred reference quantity of convenient m_gnitude for a given kind of
acoustical level.

7.1.8 ANSI SI,10-1966 (P_971) AEERICAN NATIONAL STANDARD HETNODS FOR TIlE CALIBRATION OF
MECROPtIONES.

In this Standard. methods ar_ described for performing absolute and
comparison calibrations of laboratory standard microphones specified in American
S_and_rd Specification for Laboratory Standard Pressure Microphones, g24.8-1949.
Absolute calibration is ba_ed upon the reciprocity principle, Techniques for
performing pressure (coupler), free-field, and random-field calibrations are
described, including experimen_al procedures, The free-field and random-field
calibration techniques m_y also be used for esl_brating microphones not described
in American Standard Z24.8-19_9.

(Note_ Also see IEC 327 (1971)).

7.1.9 ANSI $1.11-1965 ([U.9?I) A_IERICAN NATIONAL STANDARD SPECIFICATION FOR OCTAVE,
NALF-OCTAVE, AND THIRD-OCTAVE BAND FILTER SETS.

The purpose of this standard for filter sets is to apeeify particular
bandwldths and cbarac_erlstlcs which mny be used to ensure that all analyses of
noise will be consistent wi_hln known tolerances when made wlth sLmllar filter

se_s meeting theso 8pecifleatfons. It is suited to the requirements for

analyzing, as a func_lon of frequency, a broadband electrical signal. For

acoustical measurements an electro-acoustlc-transducer and amplifier are employed
to convert the acoustic signal to be analyzed into tbo required electrical slg0al.

(N_Ee: Also see IEC 225 (1965))

7.1.10 ANSI SI.12-1967 (R1972) AMERICAN NATIONAL STANDARD SPECIFICATIONS FOR LABORATORY
STANDARD MICROPNONES.

This Standard describes types of laboratory microphones that are suitable for
calibration by an absolute method such as tbe reelproelty technique described in

g.S. Standard Hethod for tho Calibration of Microphones. Si.10-1966. These

mlcrophones are intended for use as acoustical mhasurement standards either in a

free-fle]d or in conjunction with a variety of devices such as artificial voices

and couplers for callhratln@ earphones or microphones.

10
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7.1,11 ANSI Si,13-1971 A_RIDAN NATIONAL STANDARD _{TUODS FeN TIIE _n_ASURE_NT OF SOUND

PRESSUBE LEVELS. (Partial revision of SI.2-1962).

The purpose of this Standsrd is to provide uniform guidelines for measuring

and r_portin g sound-pressure levels observed under different environmental

co.dltlons. Thls Standard is sppllcable to the ma.y dlfferenL types of

sound-pressure levels observed under dlfferest environmental conditions. This

Standard is applicable to the many dlfferenc types of sound-pressure-level

measurements co.only encountered in practice. This Standsrd is intended to
• assist in gbe prepsrsEion of tesL codes for (I) determlnlns compliance with a

specification, ordinance, or acoustical criterion, and (2) ohtalnfng infornm_lon

to assess the effects of noise on people or equipment.

7.1.12 ANSI Si.21-1972 AMERICAN NATIONAL STANDARD METHODS FOR THE DETEP_IINATION OF SOUND

POWER LEVELS fly S_LL SOURCES IN REVERBERATION ROOMS. (Revision of Section 3.5 of

SI.2-1962.)

This Standard describes s direct _ethod _nd a comparlson method for

1 determlnin g the sound power level produced by s source. This Standard contains

i_ Ce_t room requir=ments, source locatlo_s and operati_g conditions,inetrumentatlon_ and technlques for ob_alnlng an estimate of tilemean-square sound

pressure from which the sound power level of _he source in octave or one-thlrd

:_ octave bands is calculated, It is intended to provide techniques for acoustical

measurements that can be used in test _odes for particular types of equipment.
This Standard _pplies prln_arily to the measurement of sound that is uniformly

! distributed in frequency over tbe frequency range of Interest and is relatively

steady for at least 30 sec. The spectrum of the sound may, however, also include

prominent discrete-frequency components or narrow bands.

7.1.13 ANSI S3.1-1960 (NiSTl) AMERICAS NATIONAL STANDARD CRITERIA FOR BACKGROUND NOISE
IN AUDIOMETER ROOMS.

Thls S_sndard speclfles the maximum ambient sound-pressure levels in an

audiomecer room th_t will produce negliglble maSkillg of tones presented sc nor_l

threshold p_essures specified in American National Standard Audiometers for

General Diagnostic Purposes, Z24.5-1951, and American National Standard
Specification for Pure-Tone Audiometers for Screening Purposes, Z24.12-1852,

This Standard pertains to earphone listening and pure-tone audlom=try,

!_ Cushions and earpbones nog described in Amerlcan Standards Z24.5-1951 and

E24.12-1952 are specifically excluded.

(Nora: ANSI Z24.5-1951 and ANSI g24,12-1952 flays beeflreplaced by ANSI

) S3.6-1969,)

7.1.14 ANSI $3.2-1960 (R1971) A_RICAN NATIONAL STANUARD METHOD FOR _ASUREMENT OF

! MONOSYLLABIC WORD INTELLIGIBILITY,

This Standard describes the procedures to be followed i_ conducting

intelligibillty tests which employ monosyllabic word lists.

The purpose of this Standard is (I) to specify the speech material and the
methods to be used in these tests, and (2) to note the variables to be controlled

during the measurement and to be evaluated in the report.

7.1.1S ANSI $3.3-1960 (R1971) AMERICAN NATIONAL STANDARD METHODS FOR MEASNREMENT OF
! ELECTROACODSTICAL CIL_RACTERISTICS OF ][EARING AIDS,

The purpose of this S_andard is _o describe practicable and reproducible

meghods of determining certain physical performance characteristics of
slr-conductlon hearing aids that use electronic amplification and acoustic

coupling to ear as.el by means of ear Inserts, e.g.. ear molds or s_nilsr devices,This Standard does not apply when automatic gain control is in use, The

ii
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acoustical test procedure is based on the free-f_eld technique, in which the

hearing aid is placed in a plane progressive wave with the earphone coupled Ca a

stal*dardlzed coupler. The results obcalned by the me_hods specified herein

express the performance under the conditions of _he test, but wl]l not necessarily

agree e,xactly with the performs.ca of the hearing aid under practical conditlons

of use. For this reason, the difference between practical and test conditions
must be borne in mind in interpreting tbe test rosulcs,

(Note: Also see IEC i18 (1959),)

7.i.I{ ANSI g3.4-1968 (R1972) A_fl_RfCANNATIONAL STANDARD pROCEDURE FOR THE COMPUTATION
OF LOUDNESS OF NOISE.

This Standard specifies a procedure for calculating the loudness experienced

by a typlcnl listener under the following conditions:

Diffuse field. The sou.d is assumed to reach the lis_enerBs ears from

essentially all directions, This condition is approximated in an ordinary
room.

Spectrum. The procedure is designed sp_cifically for nolo0 wi_h

broad-band spectra. Errors may arise if it is appllud to noises with sharp
line soectral components, s,g., fan-blade nolse.

Steady g_ate, The procedure is designed for noises that are steady

scats rather tban intermlttent. Application to certain types of intermittent

sounds, e.g., impa_t sounds and speech, n_y lead to discrepancies betwssn

measured and calculated loudness levels. The magnitude of the discrepancy

will he related _o the dynamic characteristics of the sound level meter used

co d_termlne tbe sound-pressure levels.

7.1.17 ANSI $3.5-1969 AMERICAN NATIONAL STANDARD NETHODS FOR THE CALCULATION OF _{S
ARTICULATION INDEX.

_etbods have been developed for computing a physical measure that is bIghly

correlated wlth the intelliglbillgy of speech as evaluated by speech preceptlon

ces_s admlnisteFed to a given group of talkers attd _isteners. This measure is

called the Articulation Index, AI, The AI is a weighted fraction rapresentlng,

for a g_ven speecb channel and noise condltlonl the effective proportion of the

normal speecb signal that is available to a listener for conveying speech
Intelliglhliity. AI is computed from acoustical measurements or estimates of the

speech spectrum and of the effective masking spectrum of any noise which may he

present _long with the speech at Che ear of a listener.

The metbod described in _11_sS=andard is designed for and has been

principally validated against intelllglhillty teats involving adult male talkers.

The method cannes, therefore, he assumed to apply to situations involving female

talkers or children, The purpose of this Standat'd is to prescribe procedures for

computing an AI and to provide functions relating to AI and speech intelligibility
scores obtained with male talkers.

7.1.%8 ANSI $3.6-1969 AMERICAN NATIONAL STANDARD SPECIFICATIONS FOR AUDIOMETERS.

(Replaces ANSI Z24.5-1951, Z24.12-1952, and Z24.13-1953.)

The audlomecers covered by this speclflca_ion are devices designed for use in

determining the hearlng threshold level of an individual in comparison wlth a

chosen standard reference threshold levell primarily for the purpose of
identification of hearing deficiencies of the individual.

7.1.19 ANSI S3.7-1973 COUPLER CALIBRATION OF EARPHONES, FfEIIIODFOR. (REVISION AND

REDESIG_ATION OF Z24.9-1949).

This standard specifies and describes sarphons couplers that are in current

uses togeEbsr wltb their capabilities and llmltatlons_ and presents methods for

the coupler callhratlon of earphones. Float of these methods are applicable to

12
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precision point-by-point docerminatlon or to autom.Llc data recording.

The purpos_ of coupler calibration of earphones is to provide a simple,

convenien_ a_d reprodu=ihle means of d_Cermining their acous_ieal output. Each

of the couplers described in this standard has been deadgned for use with a

specific class of earphone. When _o used, thn couplers have acoustic-Input

impedances which, over a limited Preque0cy range, are appro_imate]y equal _o thecorresponding impedances of th_ average human ear under the specifi_d conditions.

,;_ The couplers d_scrthed in tbi_ s_andard are sul_ahl_ for use wi_h supra-aural

u Cagainst-t[le-ear) and insert (ear-canal) type earphones.

:i 7.1.20 ANSI $3.8-1967 (P/9?I). A_.RICAN NATIONAL 5TAh_ARD _TI{OD OF EXPRESSING gKARINO
AID PERFORMANCE.

The purpose of _hls Standard is go provide a uniform meghod c*f n,_m_,r_e._y

.... a_d 'graphically expressing certain fundamental performance charac_erlstfcs of

bearing aids in a simple manner, so that those using such data can be assured of

thelr meaning.

All quantities to he specified i. this Standard shall be hased on

measuremc.ts made in accordance with 0. S. Standard Methods for Measurement of the

Rle=_roacoustlcal Chara_terlstlcs of NearlnR Aids, $3.3-1960.

L
7.1.21 ANSI S_,13-197R. AMERICAN NATIONAL STANDARD ARTIFICIAL ][FAD-BONE FOR THE

CALIBRATION OF AUDIOMETER BONE VIBRATORS,

The purpose of thls S_and_rd is to specify _be mechanical impedance

¢haracterls_le of an artificial headbone t]*a_ would he In=orporated Into devlc_s

used in c_llbrating audlome_er bone vlhrators, Tbe Standard also speelfles the

vlbrn_or tip s_ze and shapv_ as well as _be s_atle force of appli=,_tlon for which

the standnrdlzed mechanical impedance characterlstlcs apply. The charaeterls_ics

of a_ in_erlm head-lEone devle_ presently used for audlom_ter bone-vlbra_or

callbration are stated in AppeNdix A and corresponding in_erlm reference threshold

levels are Biven.

7.1,22 ANSI g3.17-1975 METHOD PeR RATING TgE SOUND POWER SPECTRA OF B_L_LL STATIONARY

NOISE SOURCES.

See ABA STD 4-1975.

7.1,23 ANSI g3,19-1974 NEASL_EMENT OF RF_L-EAR PROTECTION OF [{EARIN_ PROTECTORS AND

PHYSICAL ATTENUATION OF EAR/@JFFB, NETEPD PeR _{g (REVISION AND R_DESIONATIPN OF

Z24,22-1957) (ASA BTU 1-1975).

This standard speclfles _he deflni_ions, requlremen_s, and procedures for _he

measurement of acoustical performance of personal b_arlng protection devlees. E_

is a revision of American National Standard for _he Measurement of the Real-Ear

At_enuaCion of Ear ProtecLors at Thresholds, Z24.22-1957, The principal changes

are the ineluslo9 of a method for t[le measurement of physical attenuation of

earmuff devices and the suhstltu_ion of narrow hands of noise instead of dlserdge

tones as the East stlmuJi. The physlcal measurement method is In_ended for

productlon £est and engineering design; I_ is not sui_abls _or earplug _es_Ing.

_ds standard is not appropriate to the evaluation of hearing-protective devices

to operat_ exclusively agalns_ impulsive floise.

7,1.24 ANSI $3.20-1973 PBYCHOACOUSTICAL TERRINOLOBY,

This standard gives deflnlc_ons of psychoacoustlcal terms.

7.1.25 ANSI $5.1-1971 MFASBRE_NT OF SOUN_ FROH PNEU[_TIC EQOIPMKNT, TEST CODE PeR TgE.

See Compressed Air and Gas Institute (CAOI) Test Code.

13



, '/

7.1.26 ANSI $6.1-1973 QUALIFtING A SOUND DATA ACQUISITION SYSTEH.

See SAE J184-1973,

7,1,27 ANSI $6,2-1973 EXTERIOR SOUND LEVEL FOR SNOWHOBILES,

Se_ SAE J192a-1973,

7,1,28 ANSI $6,3-1973 SOUND LEVEL FOR PASSENGER CARS AND LIGHT TRUCKS.

See SAE JgS6a-1972,

7,1,29 ANDI $6.4-1973 COHPUTING THE EFFECTIVE PERCEIVED NDISE LEVEL FOR FLYOVER AIRCRAFT

NOISE, DEFINITIONS AND PROCEDURED FOR*

See SAE ARP 1071-1873_
F

7_1_30 ANSI Y10°11_1953_ ANERIDAN NATIDNAL STANDA_ LETTER SYMBOLS FDR ADDUETICE_

Thi8 Standard cornpri8es let_er _mbols _or u_ in _cou_ _

_1_31 ANS_ ¥_E_lE_lg_2_ A_|ERICAN NATIDNAL _TANDAND S¥_DLS _0R _D_NICAL AND
A_D_ET_CAL _E_NTS AS DEED _N SCSENATIO _L_RAMS•

7_1 ANS_ S1_2_ SCAL_S AND RATIOS FOR _OTTIN_

_ ANS_ S1_2_19_N _ST_DD _R D_S_C, NAT_N_ TEE SOUN_ _D_ER _HITT_D BY MA_H_N¥ AND

_D_P_ENT •

_,_ REV_IDN O_ ANSI _3o_19_0 (P.lS_l) AND ANSI S_°S-19_7 (Rl_7I) INTO A S_LE
STANDAR0_ _EA_UN_4ENT ANO EXPNEES_D_ O_ _A_IN_ AID PERYO_4AND_°

_ E_P_Fa4ENT OR ADD_NDUH TO ANSI SS_7_1_7_ ON CALiBRATiON OF _IEA_N_ A_D R_E_VERS
S_ A _D_D E_I_LO_E_TYP_ CDUP_F_°

7,2_5 A_ ES_14 S_SEUN INTE_FF_RENDS•

7_E_ ANS_ E_IS _SO_ _D_ NEA_OR_T O_ _DMHUN_'f ND_SEo

_7 A_S_ SS_I_ _IEA_IN_ CDNSE_AT_DN _RITE_A_

_2_8 _NS_ S_I _UR_-TDNE AD_D_ET_¥_

7_2_0 ANSI S_ EPS_F_CAT_ON DF _IEA_N_ AI_ _HARA_TER_ST_S_

_10 ANSI S1D_I T_ _EASL_EHENT OF SOUND E_ITTS_ BY PS_TABLE_ STATIDNAR¥ AND _X_D
EL_TR_D TOSLS _

_ A_D_T_DN OF ANY _DD_O B¥ T_IE AT_DEPEF_E_

7°_lE E_ALDATION _ ADEDRP_E _EE AND AN_CNO_E _L_/4BENSo

14



['.• r,c:J.__._oo- ,

8. Amerlcan SocJeLy of Hea_In_, Refri_eratinql and Air-Conditlonin_

Engineers (_IRAE),

Purcilase s_ndards from:

Amerlcan Socle_y of IIeatlnB, R_frlg_ra_ing. and

Aic Condi_ionlng Engineers
345 E. 47th S_reet

_ New YorK, NY 10017

8.1 Sugary of Standacds

8.1.1 ASEIRAE 36-72 METEIODS OF TESTING FOR SOUND RATING HF_TING, REFRIGERATING, AND

AIR-CONDITIONING EQUIPMENT (SUPERCEDES AS]IRAE STANDAI_DS 36-62, 36A-63. and

36B-63),

_ir-co_di_o_ing _qulpmen_ to de_erm_ne _lle sound powe_ levels in frequency hands.

I_ _pplles _o heatln_, _ef_ger_Ing and a_r-_ondi_onlng equlpmen_, or portions

of _uch equlpmen_, cha_ radiate souIld dlrec_ly elthe_ _o a _oo_ or _o _]le

Th_s _es_ pTocedu_e determines in standa_dlzed frequency bands the sound

power level ou_p_l_ of me_h_nlcal equlpmen_ by a _omparlson between: (a) _he

• spa_e/_me-_vera_d sound pressure e_ablished by _he operation Of the equIpmen_
_n a _ui_ably de,lgned test room_ and (b) _he apace/_Ime-ave_aged sound p_essu_e

est_b1_shed 1_J_he same room by a s_able reference sound source _hose _ound power
ou_pu_ has been _ccurately calibrated independently. (Thls pcocedu_e _s commonly

called _he i'comparison me_hod".)

B.I,2 ASIIRAE 68-75 METEIOD OF TESTING SOUNp POWER RADIATED INTO DUCTS _ROM AIR MOVING

" DEVICES,

Thls Standard describes a ]abor_tory m_thod o£ de_rm_nlng _he sound power
t_ansmi_ed Into ducts from alr movi_1_ devices.

!, 15
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9, American Society for Testln_ and Materials (ASTM)

PurchasQ Standards from:

American Society Eor Testing and Materials
1916 Rate S_reet

Philadelphia, PA 19103

9.1. Summary of Standards

9.1.i ASTH C384-58 (Reapproved 1972) STANDARD HETIIOD OF TEST FOR I_EDAECE AND
ABSORPTION OF ACOUSTICAL MATERIALS BY T}[F,TUBE METEOD.

This method o_ tesc is Iimlted _o the us_ of apparatus consls_ng of a _uhe

of uni_r_ cross-seccion and _i_od l_ngth_ t_rmin_ted by a spcclmen of acotls_cal

m,;_£_al, _x_t_ _y _ _i_l_ _._._eo-F .-electable frequencyj _. which _he s_and_ns

wave pat_orn in fro_t of the specimen upon whlch _lane Waves Imp_ng_ _t nor_ml

_ncldenQ_ _n e_plo_S hy means _f a movlns p_ob_ tube or _ic_ophon_. Th_s tube

m_thod provides absolute measurement of _h¢ normal inc_den¢_ sound _b_orptlon

Co_fflclon_ _nd _h_ specific no_wml aeousti_ impedance of a ma_er_al. Normal

_nc_de_ coefficients, as measured by _hls methodl are cons_derabl_ lower than

random _ncldene_ valu_s_ which mo_e ciosely r_pr_sent the performance of _he

_mter_al in a room| and _here i8 no slmpl_ unique relation between the _wo
values° M_ans of e_timati_g random £nc_den_ v_lu_s frQm the measured no_mal

incidence da_a ar_ given in App_ndlx _.

9.1.2 ASTM C_23-66 (Reapp_oved 1972) STANDARD METSOD OF TEST FOR SOUND ABS0_PTION OF
ACOUSTICAL MATERIALS IN REVERBERATION ROOMS (ANSI SI.7-1970).

This me_hod covers _h_ mea_uzement of _h_ sound absorption o_ acoustlcal
materi_is _n a diffuse sound field, When n n_t_rial is it_ _h_ form of an ex_end_d

plan_ surfacej such as an acoustical c_illn_ or wall trea_me_i _he results shall

b_ given as sound absorption _o_ff_clents° When _he mater_al8 are sep_te

obJec_s_ such as _hea_r chairs or un_ Bound ab_orb_rs_ _h_ r_su_ts _hall he
given in sablns per unit with a Soscrip_lon o_ th_ numS_r and spacing of _he
units

9.1.2 AST_I C634-73 STANDARD DEFINITIONS OF TERMS RE.EATING TO ACOUSTICAL TESTS OF

BUILDING CONSTRUCTIONS AND MATErIALS.

This Standard l_s_s _he terms commonly associated with _he acoustical _e_ts

o_ buildl,gso In som_ of th_ _ntries, those _ha_ a_ measure_ of physical

quantities, _he assocla_e_ _)_Sol d_menslon_ and un_t_ arc g_ven.

9,1°4 ASTM C6_3-73 PAINTING CEiLiNG _TSRIALS FO_ ACOUSTICAL ABSORPTION TESTS.

Thi_ method cov_s _he painting of an acoustical c_il_nS mater_al _o

dotermln_ the _hang_s_ _f anyj in i_s sound absorption _oefflc_ents when

repalntins is done for maintenance r_aso_s. The _pecimen s_ze and tho procedure

for _he acoustical tests shall be as requlr_d by ASTM C423.

9.1.5 ASTM E90-75 STANDARD RECO_NDED PRACTICE _OR LABORATORY MEASUREMENT OF A_RSORNE

SOUND TRANSMISSION LOSS OF BUILDING PARTITIONS,

This Recommended Pra_tlce Cove_s th_ laboratory measur_m_n_ of airborne

sound _ransmlssion loss of building partitions such as wall_ of all kinds,

floo_-ceillng assemblles_ do_rs, and o_h_r space-S_vldi_g elements, Th_ _ound
_ransmlsslon loss is defi*md in _erms of _ diffus_ incident _ound field, and th_s

i_ intrinslc _o _h_ _est procedure, The r_ul_s _e mos_ S_r_etly appl_cahl_ to

similar sound fields, bu_ provld_ _ useful _neral meas_r_ of performance of th_

variety of sound _i_ids to which a partition may typically be oxpos_d.
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9,1,6 ASTM E336-?I STANDARD REC0_U_NDED PRACTICE FOR _SURES_NT OF AIRBORNE SOUND
INSULATION IN BUILDINGS,

_Is Recommended PraeClce e_tabllshes unlform procedures for _he

deter_lln_ion o_ f_elii tr_nsmLss_on loss, tl1_ _.s0 the alrborno sound _sulation

provided by a partltlon alr_dy installed in a buildlnN, I_ also _stabllshes. in
Appendix Al, a _ndsrd m_thod for the measurem_n_ o_ _h_ nols_ r_ductlon between

_wo rooms _n a bu_id_ng_ _fa_ 1B_ the dlf_eren_e In _v_rage sound pressure l_vels

_o_ple_ e_closur_ ou_-of-door_ neither the f$_Id t_smls_on loss nor _he

nois_ redu_tlon 18 approprl_te; instead, _ I_e_]lodIs _stnbllshed for determinlng

_he in_er_ion loss_ also in Api_eE_dlxAt. This R_co_m0nded Practice glv_

measuremen_ proc_dure_ for de_rmlnlng _]le _i_Id _a_smiHslon loss _n nearly all
_as_a tha_ may be _ncoun_ercd in _he _l_id; no _Iml_atlon to room-to-room

_rans_iss_on is intended. Thus, s_veral differen_ _st procedures _re glv_n, each
sui_ed to a _peclf_ typ_ of me_surem_n_ altu_ion; _fe _pproprln_e m_a_uremel_

pr0c_dur_ mus_ be s_lect_d for _ach fleld _est a¢cordlng to _he type of sltua_on
which that partleu1_r case most closely resembles.

9,1+7 ASTME413=7_ STANDARD CLASSIFICATION FOR DETEP_IINATION OF SOUND TRANSMISSION
CLASS,

The purpose of thls C1_sslfi_atlon is to provide a slngle-flgure rating th_

_a_ b_ used for ¢o_p_rlng partltlons for general buildln_ deslgn purposes. Tf_

r_ing is deslgned to correlate w_th subJectlv_ l_pre_s_o_ of _he sound

_nsula_ion provlded _ns_ the 8ounds o_ speech, radlo, _l_vi_ioi_ musl¢ nnd

_mll_r sources o_ no_se in offices _nd dw_lllngs. Ex_IL_ded from _h_ scope of

_l_is cl_ss|_lca_lon sy_m are nppl_ca_ions i_volvlng no_se spec_r_ thnt dl_fe_

markedly from tho_e descrlb_d above. Thus excluded, for example, would be th_

noises produced by _o_t m_chln_ry. ¢_rtaln industrlal pro_ss_s, bowling _ll_ys,
pnwer transfor_er_j _d the l_ke, A part_cuI_r exclu_lon would b_ th_ _ter_or

walla of buildings, for whlch noise probl_ms are moat likely _o involv_ motor

v_|li¢les or a_rcraf_. In all such prob_s i_ _e bea_ to use the detailed sound

trnns_iss_on losB value_ in ¢onJun_tlon wi_h _c_ual spe_rn o_ intrusive and
_mbi_nt noi_,

9,1.8 AST_ E477-73 STANDARD METHOD 0F TESTING DUCT LINER _TERIALN AND PREFABRICATED
SILENCERS FOR ACOUSTICAL ANN AIRFLOW PERFORmanCE.

Th_s Ne_hod covers _h_ laborntory te_tlng of _u¢_ llner m_teri_l_. _n_egr_l

du_ts_ and _n-du_ ah_o_p_iv_ sil_n_r_ used _n _h_ v_ntlln_on systems of
buildings. Procedures _re d_crlbed for _]_eme_sur_men_ of _coustl¢_l insertion

io_, alrf]ow _nerat_d nolee_ _nd pressure drop _s n _u_ion o_ _irflow.

Excluded _rom th_ scope _r_ reactlve _uffl_rs _nd those deslgned _or uses o_her

_han in ven_llatlon systems, such ns au_omobil_ mufflers_

9_i°9 ASTM E492-73T TENATIVE _IET]IODOF LABORATORY MF_SUREMENT 0N I_ACT SOUND

'I_.ANNMISSION T][ROUGN FLOOR CEILING ASS_fBLIES USING THE TAPPING _AC_INE _1971_.

This Ne_hod covers _ 1_borntory me_hod of m_surln_ imp_t sound transmlss_on

o_ floor-ceillnN as_emblles, w]l_re_n i_ is assu1_ed tha_ _h_ _es_ specimen
¢on_tltut_s the prlmary sound tr_nsm_sslon pat]l Into _ receiving room 1o¢_ed

dlr_ctl N below and in which there _xls_s a diffuse _ound f_eld, M_asur_en_s _ay
b_ conducted on floor-ce_l_ng _ssemhli_s of all kinds, includlng _hos_ wi_h

_loatlng-floor or suspended _e$1_ng elements, or both, _nd £1oor-ceillng

assemblies surfaced wi_h _ny typ_ of floor-surfaclng or floor-coverlng _terlnls.
Th_s m_thod further prescrlh_s a uniform me_ho_ of r_portln_ l_boratory test da_a_

nnd a slngls-figur_ ¢lasslfi_atlon r_tlng. 1'Impact Insulation Cl_ss, IIC I'th_ ¢_n

be used by architects, bulld_rs, nnd speclflc_t_on and code authorlt_es for
i[ a¢oustlc_l d_slgn purposes iN fuildln_ ¢o_s_ructlon_

\L
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9.1.i0 ASTM 2497-73T TENATIVE R2CO,_DiNDE[) PRACTICE FOR INSTALlaTION OF FIXED PAR'I'ITIONS

OF LIGHT FRA_ TYPE FOR THE PHRPOSE OF CONSERVING THEIR SOUND INSULATION

EFFICIENCY

Th_s Recommended Pr_cc1co cover_ mensures intended to p_even_ sltua_ion_ or

cond_tlon_ _h_t w_ll detract from _ho sound-ln_ulat_n_ proi_ti_s of

acou_tlc_lly-rated w_lls o_ _ho l_sh_ £r_mo type, It i_J not i_itondod to include

_ii _ound insul_1_Iil__o_s_io_s. _l_y acoustlca_ly-r_tod p_rt_cion_ are _i_o
_re r_teJ _nd when b_i_ ins_11od must be bu_]_ i_ _cc_rd_nce w_h _ho

_on_ruc_ion d_il_ ap_i_Iod i_ _he fire _e_t construction. In _ny _von_

_ppli_able building codes an_ re_llat_on_ _]loL_Idbe _heckod _or poes_bl_

Fi_e,_ _r_ions o_ l_sht fr_mo _ype _re interlor (load be_r_n 8 or non-lo_d

_earins)2walls of wood or me_,_l fr_m_ construction welshing less _han 20 l_/E_

_98 kgl_ ) when assembled, _cluslve of _Ioor_ _lld windows. They _ro desisned to
remain in o1_ Fn_ _h_ nn_1 _If_F_ n _f _,I_ _J_ _, F;_ p_r_Itlons or

light _ramo type do noc includ_ _JlOSO of _s_ concr_to_ precept _o_crete_ con_r_te
masonry blocks, _yp_um b_ock_, cl_y t_le block_, o_ o_her s_mil_r heavy

con_c_uc_1_n,

_clud_d f_om _hi_ _cop_ _re opor_ble _nd domou_ble partitions. Op_r_e •

_e _ho_e p_tltlon_ wlllch _o i_ntly movable° De_oun_able pa_t_on_ _r_

_hose wh_cll ar_ des_Snod an_ In_lled wlt11 _he _n_o_t of late_ _e_n_ _ken down
_nd re-orbited by _ crew over _ p_r_o¢] o_ t_me_ w_th t|le_omponents _e_n_

reusable, Plu_b_ng wall al_d kitchen prob)ems _re exclude ,l_rom th$_ document.

9,1.1] ASTM _557-75 STANDARD R_CO_4ENDI_D PRACTICE FOR THE ARCHITECTURAL APPLICATION AND

INSTALLATION OF OPEI_SL2 PARTITIONS.

Th_ Standard describes _r_ees to I_ followed i_ prel3_r_on for
appl_ea_on _nd in_l]_loll _ oper_l_ part_on_ _nd_ _o so_le exton_, _n _he

dee_n of _he build_8 in _hlch riley ,_ro In_t_lled.

9,2° Dr_ft _ropos_Is for No_ $_and_rda

9,2,1 FIELD 80DND ISOLATION TEST°

_.2.2 METHOD FOR L_8ORATORY MEASUREmeNT OF I'll2_0IS2 R_DDCTION OF SOUND I_OLATIN_

_NCLOSUEE$.

9.2.3 _THOD OF _$T FOR SOUND _EFLECTION OF 0PEN-PLAN CEILING A_SEHBLIE$,

9.2.4 METHOD OF T_$T FOR AI_BOI_NF.SOUND INSULATION B_T_EEN EOOM8 SHARIN_ A CO_ON

C2_LINO AND PLENUM.

9.2,5 ALTERNATE I_ACT TEST METHOD USING A _IOD_FIED TAPpINC, _ClIIND.
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1O. American Textile Machinery Ass2cia=ion [ATMA)

Purchase standards from:

American Textile Machinery Association

I 1730 M St. N.W,

i Washlng_on, 0. C. 20036

I

• 10.i Summary of Standards

1O.l.l ATMA TEST PROCEDURE (1973) NOISE MEASUREMENT TECI_ZQUE FOR TEXTILE _L_ClIINERY.

This No_se Moasurcmen_ Techniqu_ is d_slgned for application _o textile

_aehlnery as deflncd in the _ro_edur_, except wh_ra o_her rocoE.ized Induatry

standards have been Issued Drier to issuance of £hls Technique.

The purpose of this Technique is Co provide a uni[orm basis for meaRurlng and

eonmunicatlnE machinery nolse infor_acion between textile machinery manufacturers
and _ax_ile _anufaeturers.

19
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ii. Anci-Fric_ion ,Benrio_ Mnn,facturers Assoclntlon (AFB_M)

Purchase s_andards fr_m_

Anti-FrlcC1oll B_ar_ng Manufacturers Assocla_1on
60 Ens_ 42nd Street

New York. N¥ 10017

11.I Summary of S_andnrds

11.1.1 AFB_ STANDARD NO. 13 (1968) ROLLING BEARINO VIBRATION AND NOISE.

Under c_r_aln op_ra_in_ co{Idi_ions, vlbra_ion Sn roca_n_ rollln 8 hoa_ings
can b_ of Impor_anc_ a_ an operating _harac_orls_c of such b0ar_ng_. For _h_s

reason. _ha me_sur_en_ o_ vlb_t_on _mi_ed hy a roll_ng bearing under spec_fled

_es_ conditions _s u_llz_d for s_udy and quallf_ca_ion a_ one facet of qunli_y
_ssu_anc_. _
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._ 12. Assoedatlon oS Home Ap_llanee_nufacturera (AHAH)

Purchase standards from:

Aseoclatlon of Rome Appliance Hanufacturers

I North Wacker
20 Drive
Chicago, IL 60606

12.1 Su_mar7 of Standards

12.1,I A}L_4RAC-2SR (1971) ROOM AIR CONDITION_ SOUND RATING.

The standard establishes uniform testing conditions, The sound rating of
room air conditioners shall be based upon tests made in accordance with ASHRAE
Standards 36A-63, Method of Determining Sound Power Levels of Room Air
Condltlcners and Other Ductless,Through-the-Wall Equipmentin _est rooms
qualified _or pure cone response in accordance with Appendix I of this Standard in
_he one-thdrd octave bands having center £requencies from 100 thru 10,000 liz,
inclusive. Temperature conditions, electrical input, and position of dampers,
grilles, and controls shell be maintained continuously for a minimum of one hour
before sound measurements are taken to ensure that a stabilized condltion has been
reached

(Note: ASIIRAE Standard 36A-63 has since been superceded by ASNRAE Standard 36-72,
Methods of Tesctng for Sound Rating Resting, Refrigerating, and Aid-Conditioning
Equipment,}

.12,2, DrnSt Proposals for New Standards

12.2.1 ROOM AIR CONDITIONER SOOND APPLICATION STANDARD.
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13, C_n_essed _Ir Rnd Gas Institute _CAG_)

Purchase standards f_om:

Compressed Air _nd Gas Institute

2130 Kelth _ulldlng

Clewland, O1[ 4_i15

13.1. Su_mry o£ Standards

13.1,1 CAGI TEST CODE (1969) CAGZ-PNEUROP TEST CODE FOR TIlEHEASURE_NT OF SOUND FROM

_NE_AT_C EQ_I_HEN_ (ANBI B5,1-1971).

The puTpose of tho Coda ID _o p_Qvld_ s£and_rd _es_ pro=edures _or the
meas_remen_ of nl_o_n6 sound from pneumatic _qulpmen_. This cod_ _ppl_es to

compresaorB _nd pneumatic egolpmenc and _pec_fles p_ocedures nnd operating

...... cond_tlons acceptable and expedient for use by non-spee_allsts as well es by

acou_tlcal englneers.

:!
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14. Diesel _nsine Mnnufnc_urersAssociaclon (DEMA)

Purchase a_andards Eros:

Diesel Englne Manufnc_tlrers Assoclat_o_

2130 K_Ith Building

C1_velnnd, OH 44115

14.1, Summary of S_andards

14.1.1 DEMA TEST CODE (1972) FOR THE MEASUREMENT OF SOUND FROM HEAVY-DUIT RECIPROCATING

ENGINES.

The purpose of thls documQn_ is _o es_bllsh a s_anda_d p_ocedu_e for

meas_r_nsj record_ngp and _epo_ing da_n i_ ncous_c s_rve_s at en_n_

ins_all_tions. S_c_on _,U Oeais wi_h noise l_vel_ inside th_ bu_Idlng. $ec_oL_

6.0 deals wi_h nols_ levels ou_sld_ _he building, part_ct*la_Zy on plan_
boundaries°

Th_a Cod_ appl£es _o heavy-du_y In_e_nol combustion engln_s and driwn

eq_ipmen_ _h as _ene_a_ors_ pumps o_ compressors an_ spoclf_es procedures and

ope_atlng conditions acceptable nnd expedi_n_ _or use by non-spsclallsts as well

as by a_ou_i_ engineers,
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15, Electronic Industries Association (EIA)

Purchase standards from:

Electronic Industrl_s AssoclaKton

2001 Eye Street, N.W.
Wnshlng=on, g. C. 20006

15.1. Su1_mary of Standards

"- 15.1.1 EIA RS-&26 (1975) LOUDSPEAKKRS, POWER RATING, SINGLE VOICE C01L.

This te_c measures =he loudspeaker's ability =o provide long service with

raged maximum igpug power. Thls =esg may be used as a llfe test. Two causes of

failure are: _hermal. due co overheating the voice coil. a.d mechanlcal, due to

fatigue of some part. "Program Noise" approximates normal program materlsl for
theR_ rpRrq,=..
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16. Federal Construction Guide Specification (FCGS_

Purchase B_andnrdB _rom_

General Services Admfnist_a_ion

Public Building Service

Office of ConBcruction Hanagem_nc

criteria and R_scarch Branch

19_h and F Street, N,W.

Washington, D.C, 20405

16.1. Summary of S_andards

15,1.1 FGGS 09500 (1972) ACOUSTICAL TREATMENT. ¸

This specification gives general guidelines £o_ the pr_paration and/o_
use of construction _pcc_fica_ions by _ede_l agencies. ItB u_e iB voluntary°

16,1,2 FCGS15140 (1972_ VIBRATIONISOLATIONANDSOUNDCRITERIAFOREQUIPMENT,

t See PBSI 4-1515-7_
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17. Federal Speclfica_tons

Purchase s_andards Iro_L:

SpectItcat_on Sales C3FP_S)
_utldtn G 197, Nn_h_ngton Navy Yard
General Gorvic_8 Admin_st_at_on
Nashlng_on _ O.C, 20407

aiso at o_h_r S_neral Gervicos Adm_nt_t_ation
Bugln_ss S_rvtce Centers

17.1. Summary of Standards

17.1.1 GG-S-11La ANDAF_NDMENT-I (1968) SOUND CONTROLLINGHATERIALS (TRONELAND SPRAY
APPLICATIONS),

...... This speelflcaClon covers acoustical mater_al_ for trowel cr spray
application.

17.1.2 SS-S-II8, (3) (1972) SO_D CONTROLLING BLOCKS AND BOARDS (ACOUSTICALTILES AND ':
PANELS. PREFABRICATED),

This specl£tcation covers pre£_brtca_ed acoustical tiles .rid pa.el_ (blocks
and boards) whtcll provlde acoustical treatment and interior ft.lsh,

17.1°3 FEDERAL SPECIFICATIONKE'I-545E INGULATION_ TEFAMAL AND ACOUSTICAL (HINERAL
FIEER. DUCT LINING MATERIAL) (1971).

Thls spec£ftcatton cowr_ ml_eral ftNar l.sularton for 11nt.gChe interior
sur£aceB of ducts, plenums, and ocher airNandltns equipment, and co provide .ound
attenuation fn system_ tNat handle a_r up co 250°F.
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18. floraeVentilatlnB Inatltute (IIVI)
l

Purchase standards from_

_omeVen_ilatlng Instlcute
230 North Michigan Ave,
Chicago, IL 60601

18.1. Summary of Standards

18.1.] }{VI SOUND TEST P_OCED_E (1974).

The general purpose of the MVZ Report is to provide a laboratory procedure

for the taking of measurements o£ the sound output of home ventilating equlpment

and to establish a method for the interpretation and/or presentation of the data
obtained.
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19. Industrlal Silencer Hnnufaccurers Association _IS_L_.,

Purchase atandards f_om_

R_ J, Yeag_r, _$_L_

c/o ]_U_geAR Tndi18t_es
P_ O, Box 47146
Dallas TX 75247

Z9,1, Surm_n_y o_ Stnndnrds

19,1oi ISHA TEST PROCEDURE (1974), 6TANDARD LABORATORY TEST PROCEDURE F0R INSERTION LOSS
_EASUREHENT OF INTAKE AND E_L_UST SILENCERS FOR RECIPROCATING ENGINES.

T_li_ p_oc_dur_ _ d_._ _P._r_ _-r. !_._ _._:._ _G_" _11_
laboratory _ondltlon8 on _ec£proca_ng engln_ in_nk_ and _ust _ilencers.
_lenc_r p_esBure d_op _eu_ proced0_ is covered by _e_orence on_y, S_nnd_rd
me_hodB o_ _n_e1_o1_oo nnd extrapolation o_ _esc data _o cover o_her s_z_
_llencers _s _ncluded,

19.1,2 rs_ _EST PROCEDURE (1974), FIELD TEST PROCEDURE _OR I_E HEASURE_ENT OF SILENCED
SOUND LEAKS AND/OR UNSZLEHCED SOUND LEVELS AND _NSERTION LOSS, OF RECIPRO_ATIN_
_NGINE _NT_KE AND EXHAUST $YSTEHS.

• Thls p_ocedure c_ve_s dynar_c _le_iced_ un6_lenced and _n_ertlon ios_
_eaeur_mencs o_ reclpcoca_Ing engine intake _nd exbnus_ sy_e_ _n the _eld. All
_ests wlll be run w_th the engine a_ _ulZ lond unl_ns Bpeclflca_Ions coverln_ _be

silencer acoustical performance prc_crlb_ ocher opecac_ng' _ondi_ons,

19.2. Draft Proposals _or New St_nd_rd_ ,I

_9,2,I INSERTION LOSS OF SILENCERS FOR POSITIVE DI_PLACEHENT CO_PIIESSOR$ AND BLOWERS°

_9,2,2 _NSERTION LOSS OF S_LENCERS FOR CENTRIFUGAL CO_RESSORS AND BLOWERS,

19,2.3 _NSERTION LOSS OF VEN_ SILENCERS.

i,,
19,2,4 INSERXION LOSS OF PRESSURE REDUCTION AND REGULATOR VALVE S_LENCERS°

19.2,5 INDUSTRIAL SILENCER RATINa TECIINIQUES FOR NOISE.

r :
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20. Institute of Electrical and Electronic Ensineers (INEE)

f
Purchase standards froml

i Institute of Electrical and Electronic Engineers

• i 445 Hoes Lane
i Piscataway, NJ 08854

20. I. Summary of Standards
i
i 20.1.I IEEE STD, 85-1973 IEEE TEST PROCEDURE FOR AIRBORNE SOUND HEASUREHENTS ON ROTATING
,' ELECTRIC MACHINERY*
4

I This test procedure defines approved methods tar conducting tests and
• reporting results to effect the uniform determination of rotating electric machine

sound under steady-state conditions with an accuracy of _3 dB tested in free

field, reverberant field, and seml-reverberant field acoustical environments.

This procedure assumes the presence of pure tones or the predominance of discrete

frequencies in the sound spectrum,

20,i.2 IEEE STD 219-1975 RECO_NDED PRACTICES ON AUDIO AND ELECTROACOUSTICS: :

LOUDSPEAKER HKASCREM_NTS.

These Recommended Practices define terms associated with loudspeakers and

thei_ testing, recommend various methods of testing, and indicate preferred

methods of presen_inE infgrmatlon regarding their characteristics•

While the physlcal data which can he ohtalned are a helpful snide in'

designing and in selectins a loudspeaker for a certain purpose, they are not a

complete guarantee that the subJectlve performance will he satisfactory, Wherever

it 18 po_iblu, th_ quality of reproduction should'be checked by means of

listening tests. ,;

(Note: Also see _.ANSI' SI.5-1963 (R1971)).

20.1.5 IEEE STD 258-1965 TEST PROCEDURE FOR CLOSE-TALKING PRESSURE-TYPE MICROPHONES.

This document descrlbes a practical and reproduclble m_thod of evaluating the

performance chara'cte_istlcs of a close-talkdng microphone by means of quantitative

measurements of the microphone characteristics using a _tandard artificial VOiCe•

Terms associated with microphones and their testing are defined. Test pr0cedure_

methods of presentation of data, and a standard artificial volce are specified,

The tests described in thls document involve physical, steady-state measurements

only. Th_ data obtained should be sufficient to enable an evaluation of qualLty

and performance of a given microphone in a speech communicatlon system. However,

since it is sometimes desirable to obtain a subjective evaluation of a microphonep

a procedure for a qualitative performance test is described in Appendix I,

{ Several sections of the document specify experimental limits to account for

the effec_ of the test procedures on the accuracy of the data. These limits have

I been chosen so that results within the range of normal engineering accuracy will

! be obtained.

20.1.4 _EEE STB 297-1969 IEEE RECO_fENCBO PRACTICE FOR SPEECH QUALITY MEASUREMENTS.

The IEEE Subcommittee on SubJ0ctlve Measurements, charged with writing an

' ensineerlng practice for the measurement oE speech qualltyl concluded that a

1 single method should not now be recommended. This Recommended Practice is

! concerned only with preference measurements for which three methods are

tentatlvely outlined. These are the Esopreference Method, the Relative Preference

Method, and the CateEory-Judgment Eethodo
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21 Instrument Society of Amerlca _ISA}

Purchase _t_ndard_ f_om|

Zn_trum_n_ Soclety oE Amerlca •
. 400 Stanw£x Street

Pittsburgh, PA 15222

21.1. Summary of Standards

21.1.1 ZSA-SST,10 (1969) SPECIFICATIONS AND TESTS FOR PIEZOELECTRIC PRESSURE AND

SOUND-PRESSURE TRANSDUCERS.

Include_ _n th_ s_ndard are uni_o_ m_nlmum general speclflcatlons _or i

de_crihlng desIBn and perfoFmnnce char_ctQ_stlc£ _n_ _e_ected un_or_ acceptance

nnd qu_|if_cat_on _es_ method_ including c_llb_atlon technlques for plezo_lectrlc
_ransduc_s for Bound p_6sure levels in excess o_ 100 dB overall _e 20 HP_, _

L
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22. Intern.cional Conference of.Buildln_ Of£_c_als (ICBO)

Pu_ch_s_ standards f_om:

International Conference of Bu£1ding O_flclals
] 5360 South Workman M111 Ro.d

I _Ittle_ CA 90601
22.1. Summer F of St.ndards

22,1.1 UBC 35-1 LABORATORY DETERHINATION OF AIRBORNE SODND TRANS_SSION CLASS (STC).

This Standard cov_rB th_ laboratory m_surem_n_ of alrborne sound

tr_nsmlsslon 10se of boildlng par_itlon_ such a_ w_llsj floor-ce_lln_ a_sembl_s_

• uou_, and o_her spnc_-divld_n8 e_ement_.

Thi_ S_andard also includes a system for e_tabl_shlng _ sound _rans_Isslon

class (STC) as a s_ngle-f_gure _t_ng. The rat_n_ _e de_i_ned to correlate wi_h

subJ_=_Iv_ i_ssions o_ the sound Insul_on provided _gains_ _h_ sound_ of

speechj radlos _l_vlslon_ mu_J._ _nd slmila_ Bourc_ of nolse _n dwelli_gs.

(B_sed on Stand.rd R_co_nd_d Sp_ci_icatlons E90-70, E413-70T, Eg0-61T of tile

_er_c_n Society _or T_ing _nd _lateri_Is.)

22.1.2 UBC 35-2 I_ACT SOUN_ INSULATION°

This Standard cove_5 laboratory _d field measurement of Im_ac_ s_und

_ransm_sslo_ through £1oor-ceil_ng ass emblle_ aod _s_abl_shes _ _e_hod of

determ_nlng an Impact Insul_tlon Claes (IIC) a_ a sln81e-_gure _a_ing. The
impn_ sound _r_nBmls_ion p_rfo_mance o_ floor-ce_l_n_ aBBembl_es _guln_d _y

th_s S_ndard is based on m_asurem_nts of _bsolute Bound pressure l_vels produced

in a room d_rec_ly _low the t_s_ floor on which a "standard" ta_p_ng _mchln_ _s

op_ra_d_

(Based on U. S, Dep.rtmen_ of Housing and Urban Development Publication FT/TS-24,

Oulde co NoSse Control _n Holtlfamily Dwellings.)

22.1._ UBC-35-3 AIRBORNE SOUND INSULATION FIELD TEST.

This Standard _s_abli_h_s procedures for th_ determination of the _x_nt of

_irborne sound _nsul_t_on provided by p_tlons (wallB, ceil_n_, floors and

floor-telling a_emblles) in existing bu_ldlng_. This standard wJ.th UBC 35-I also

_s_abli_hes a p_ocedur_ to d_te_Ine the Sound Tr_nem_n Class for f_id _es_e_
_ssemblles (FST¢ or NIC).

(B_sed on Rec_._nded P_act_ce E336-67T o_ the A_er_can So=levy for Testing and

Materials,)

31



L

. i. _ ..

23. Internaclonnl Eleccro_echntcnl Co,mission (IEC)

Purchase s_end_rds from_

Amerlcnn _tlonsl S_ndnrds In_tltLlte

143D Sroadway

New Yo_k_ NY 10D18

23.1. Su_sr? o£ S_snd_ds

23.1.1. _EC 34-9 (1972) ROTATING SLECTRICAL HACIIINES. PART 9 NOISE LIMITS.

_his IEC _ecol_enda_ion represents t_ fir_ _ep in _tnE _nterna_lonal
llml_s for ro_at[_g olec_rtcnl machine nolso. The need _or slmpldeity is

recognized _nd valoe_ for A-wotgIitod sound levels h_v¢ be0n adopted. _lon the

m_chin_ being _es_ed emits o_e or morn pure _ones of slgn_fica_ in_o_81_y_ _he
_-we_gh_ed level is _o_ _ufftet_nt and _h0 reco_nenda_lon p_ovides for th_ u_e o_

frequellc_ b_nd anuly_ds in such cns_s. The limt_ 11s_ed are _ppltcsble _o
_ehines on no-lend.

This rooon_nonda_lo_ cover8 ro_a_in E elegcrtc_l m_ehtnos (mo_orBj gener_or_l

_onvercor_ _te*) /or g_no_l _ppl_eo_on where _he _loc_rol_agno_tc design h_B _o_

been l_ml_ed _o ob_adn o reduced nolse lev01. I_ applies _o m_chtne_ in the

_ollowing _ower and speed range_: lk_ _o 400 kW and 6D0 rev/mln _o _750 rev/min.

23.1.2. IEC 50(08) (_960) INTERNATIONAL ELECTROTECf_ICAL VOCAgULARY_ ELECTR0-ACOUSTICS.

The purpose o_ _hls Reeor_mo_da_lon ks _o ldst defint_ion8 ch_t h_ve b_on

dr_wn up _d_h _he obJec_ of s_rt_dns a co_rec_ balance between _bsolu_e pr_ci_ton

and st_pllcity.

23.1.3. IEC 118 (1_59) RECOmmeNDED HETHOOS FOR HEASORE_NTS OF TIlE ELECTRO-ACOUSTICAL
CIL_RACTSRISTICS OF IIEARI_D AIDS.

The purpos_ of _he_e recomend_lons i_ _o describe practicable _nd

reproducible _ethods o_ _ete_ning certain physical pe_o_nee char_ct_rts_ie_

o_ _l_-eonduc_lo_ hearing _dds _hn_ use elec_ronic a_pl_fdca_on n_d sre

_eoustic_lly coupled to _he ea_ru_ by _ea_ of e_r lnser_ _.g°. es_ moulds or
similar devices. The _co_lstlc tes_ proeedur_ 1_ based on _he fr_e field technlquo_

in whleh _ho hearing ndd is placed in a plane p_ogre_slvo _ve_ wt_h _he e_phone

coupled _o n _and_dt_ed coupler. Unles_ o_he_wlse specified all _e_surements
are ¢_ri_d out wi_hou_ u_lng nn e_ inser_ Ce_Y mould) _h$ch ks normally to b_

regarded as incorporated £n the coupler or _he ,rtlficlal e.r employed. Tile

results obtained by _he m_hods specified ezpre_s _he performance under the

cond£_lons of _he _es_. but will no_ necessarily a_ree exnctly with _he

performance of _he hearing aid under pr_ctic_l conditions o_ use. For _hds

_ea_on_ _he dd_eronc_ between pr_c_ical and tes_ ¢ondl_on_ mus_ be born_ In mind

in dn_erpre_lnS the test results°

(Note: Also see ANSI $3.3-1960 CR/971).)

23.1.4, IEC 118 A_ND_NT 1 (1973) RECOP_ENDED METHODS FOR M_%SURE_ENTS OF THE

ELECTRO-ACOUSTICAL DIIARACTERISTICS OF gEARING AIDS.

Thla IEC a_nd_enc gives procedures for measurement of the sound pressure
level o£ the 2-cm coupler described in IEC 126(1973). It gives procedures for

_he connection of the hearing aid for tes_ ns well _s flgures showln S coupling

conftguratlon_ for Chree types of earphones or hearing aids -- _he insect

e_rpgone, the behind-_he-e_r type of hearing aid, e_d the in-_he-e_r type of
hearing aid.
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23.1.5. IEC 123 (1961) RECOmmeNDATIONS FOR SOUND LEVEL METERS.

The nhJec_ of the present Decs_endation is to specify the chsraeterisEics of
equlpm_nt to measure certain weighted sound pressure levels. The weighting

applled _o each sinusoidnl component of the sound pressure is given as a function

of frequency by :hree standard reference curvesl calledD A, Sp and C.

In practice, measurements may have to be msde under very different

conditions, ranging from the free field of a single source to a completely diffuse

field. In order to simplify the procedure for the calibration and checking of the
apparatus, these recommendations are written primarily in terms of the free field
response.

23,1,6, lED 125 (1973) IEC REFERENCE COUPLER FOR THE MEASUREMENT OF HEADING AIDS USING

EARPIIONES COUPLED TO THE EAR BY HFANS OF EAR INSERTS,

The purpose of this Recommendation ts to describe a coupler for loading the
earphone with a speclfJed acoustic impedance when determining the physical

performance characteristics, in the frequency range 200 to 5000 Dz, of

alr-conductlon hearing aids using earphones coupled to the _ar by means of ear

inserts, e,g,, ear moulds for similar devices, The use of this coupler does not

allow _he actual performance of a hearing aid on a person to be obtained; however,
_lleIEC recommends its use as a simple and ready means for the exchange of
specifications and of physical data on hearing aids,

23.I.7, IEC 177 (1965) PURE TONE AUDIOMETERS FOR GENERAL DIAGNOSTIC pURPOSES,

The audiometer covered by _his Recom_endation is a device using pure tones

designed for general diagnostic use and for determining the hearing threshold
levels of individuals by (a) monaural alr-conduction earphone listening, and by

(b) bone conduction, The Recommendation does no_ purport to deal with all the

features of audiometers, huc specifies certain minimum requirements for a pure
_one audiometer for general diagnoaEic use.

The purpose of this Recommendation _s to ensure that tonES of the threshold

of hearing of a given individual on different audiometers, complying with the

Recommendation, will give substantially the same resulEs under comparable
conditions and.that the results obtained will present a good comparison between
:Is Ehreshold of hearing of the individual and the stsndard reference threshold of

hearing, This R_commendntion applies primarily to audfometers giving discrete

frequencies, but also applies to audiometers giving continuous frequency
variation, as far as the provisions are relevant.

23.1.8. IEC 178 (1865) PDRD TONE SCREENING ANDIONETERS,

The audiometer covered by this Recommendation is a device designed for
screening purposes by monaural alr-conductlon earphone listening using pure genes.
The Recommendation is al_osE identical to IEC Publication 177 in its

speclficaEions for air-conductlon, Notable differences are (a) the range of

frequencies and the range of sound pressure levels are smaller, and (b) the

tolerances for the accuracies of the sound pressure levels are larger.

23.1*9. lEE 179 (1973) PRECISION SOUND LEVEL METERS.

This Recommendation applies to sound level meters for hlgh precision

apparaEus for laboratory use, or for accurate measurements in which stable, high

fidelity and high quality apparatus are required. This Recommendation does not

apply to apparatus for _easuring discontinuous sounds or sounds of very short
duration.
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23.1.i0. IEC 179A (1973) FIRST sUPPLEMENT TO PUBLICATION 179 (197_) PRECISION

SOUND LEVEL METERS, ADDITIONAL CID%RACTERISTICS FOR _IE MEASUREmeNT OF
ID_ULSIVE SOUNDS.

Thls IEO recommend_tlon speelfles the characteristics of an apparatus for

measuring sounds including smunds of short duration, single l_pulses and

sequences of impulses (pulses).

The apparatus specified in thls recon_onda_ion complies with the

requlreme_ts for the precision sound level mete: described in IEC Publication

179 snd, in addition, is suitable for measuring impulsive sounds when the

purpose Is to obtain a value representative of tileapproximate loudness.

23.1.1] IEC 20D (1966) ME_?ODS OF MEASDREMENTFDR LOUDSPEAKERS.

This Reeo_mendatlon applies only to a single dlrect-radiator _lectrodynamlc

loudspeaker of the movlng-coll type. If the terminals repres_ntlns the movlnR
cull are aval]ahl_D it is recommended that _hey be used. as thls gives

informatlon about the unit in its most basic form. However. where othc_

elements such as a transformer or a specdal network form part of the unit. or

are prescribed in the manufacturerts speclflcatlon to b_ used wlth the salt, it
may he so tested provided that this Is clearly stated when preeentlng the

results. Provision Is made for different acoustic loads by prescrihlng three

types of mountlns.

The object of this Reeo0mendatlon is to specify, on the simplest possible

basis t practical and unlform _ethods of measuring certain characteristics of

loudspeakers, SO that dlscuss_ons between suppliers, users and testdnS
authorlt_es may be based on clearly expressed and reproduclhle results. The

interpretation of the results and an assessment of actual performance are

matters of the individual users t e_perienee. This is because uniformity of

measurln8 condl_ions demands a radlcal slmpl_flcatlon of the acoustdeal

envlronme_tl which is an dmportant factor for determl_In B loudspeaker

performance; moreover, it should be rememhered that the ult1_mte appeal is to

human Judgroont, For thes_ reasons, the objective measurements recommended need

CO be s_pplemented by subjective llstenlng tests under the appropriate
conditions if a final assessment is to be _de,

23.1.12 IEC 225 (1966) OCTAVE, IL_LF-OCTAVE AND THIRD-OCTAVE BAND FILTERS INTENDED FOR
THE ANALYSIS OF SOUNDS AND VIBRATIONS.

Th_s Reoormnendatlo_ appll_s to band filters commonly known as octave,

half-octsve and thlrd-octavE band filters of the passive or active type, the
latter _ncluding amplifier elements, e.g., tubes, valves a,d/or translsto_s_

It specifies the most important characteristics of these filters together
wlth the corresponding tolerances.

_le object of the Recommendation is to specify the characterlsti_a of

band-pass filters to be used In soufld and vibration an_lysls for which octave

and thlrd-octave band-pass filters are preferred.

(Note: Also see ANSI SI.II-1966 (R1971).)

23.1.13 IEC 303 (1970) IEC PROVISIONAL REFERENCE COUPLER FOR THE CALIBRATION OF
EARPHONES USED IN ADDIOMETRY.

This report describes an interim reference coupler for loading an earphone

with a specified acoustic impedance, when calibrating audiometers. In the

frequency range of 125 to 8000 Nz. One eo_flguratlon of this coupler is identical

with the National Bureau of Standards 9-A coupler.

Th_ sound pressure developed by an earphone Is not, in general, the same In

the coupler _s in a personls ear. Nowever_ the IEC recommends i_s use as a

34



Simple and _esay means for the exchange of specifications on audiometers and for

the eallbratio, of earphones used in audiometry.

23,1,14 EEC 31g (1970) AN IEC ARTIFICIAL EAR. OF _IE WIDE BAND TYPE. FOE TIIE CALIBRATION
OF EARPHONES USED IN AUDEOD_TRY.

This Recommendation relates to the speelflcaglon of an artlf_clal ear which

covers _he frequency band 20 to 10O0O fez and is intended for calibrating

supra-aural earphones applied to the ear without acoustical leakage. This

device Is not intended for the calibration of c_rcumuu_al enrphofles,

The audlome_rI¢ arciflclal ear is a device to parmlt ealSbration of

eorphones used In audiometty and comprises a mlerophon_ to measure the sound
pressure and an aooustieal network so _onstru_ted that the acoustical

characteristics of the whole approxlmace tO tlleacoust|c.1 eh.rac_¢ri_tlc, o[
the morn extern_l hb_. _ar.

23,1,15 IEC 327 (1971) PRECISION NETEOD FOR THE PRESSURE CALIBRATION OF ORE-INCH

STANDARD CONDENSER _IICROENONER gY nile RECIPROCITY TECHNIQUE.

This Recommendation describes the calibration of o_-inch condenser

mlcrophones used as laboratory stafldarde. It is restrlcted to reciprocity

pr_sflute callbra_ion by the coupler method.

(Note: Also see ANSI SI.10-1966 (R1971),)

23._,16 IEC 402 (1972) SIMPLIFIED METHODS FOR PRESSURE CALIBRATION OF ONE-INCII CONDENSER

_IICROPNONRS BY THE RECIPROCITY TECIINIQUE,

This Reeommendetlon describes a simplified technique for calibration of

zondensor microphone cartridges, commonly known as one-lath microphones, based

upon reclproclty pressure calibration by the coupler method, The object of this

Recom_esdatlon Is to specify a method of absolute pressure calibration of
3no-lath condenser microphones used In l_horatorles for convoI_tlonal msasur_nE

purposes, without requiring tile highest obtainable accuracy, The frequency
ronge of the calibration is restricted to 50 Hi-10 kRz.

The =ollbratlon method des_rlbed is based on th_ r_ciproelty tecbnlque

uslng air in a closed cavity as the coupling medium between the mi0rophones.

The caldbrstlon procedure is simplified -- o_ the expense of the total _ccuracy
of _he cfll_brat_on -- in order that _h_ calIhratlos can be carried out without

usxng the most advanced Instrum_nt_tlon and teehnigues. The error i.troduced by

using this s_mpllfied method is estimated to be less than 0.3 dR,

Procedures giving a hIglter _ecuraey of calibration are described in IEC
Publication 327: Pr_clsion Method for Pressure Callh_a_Ion of One-lath Stilndard

Cofldenser Microphones by th(_ Reclproci_y Technique.

23,1.17 IEC 486 (1974) PRECISION METHOD FOR FREE-FIELD CALIBRATION OF ONE-INCH STANDARD
CONDENSER NICROPRENES BY THE RECIPROCITY TECIINIQUE.

This IEC Roco_endation describes a method for the free-fleld reciprocity

calibration of one-lath condenser mierophofle capsules used as laboratory
standards.

The object of this recomn_endatlon is _u specify methods of measuring
cereals eharacterls_ies of stondard condenser microphones with high accuracy, so

that discussions between _stiDg outhori_les may be based on clearly expressed

and reproducible results. Although the free-fleld calibratlon of aoildenser

microphones is a problem of a general sature, this recomnlendatlon (as regsrds

sp0clfdc figures, measures and numbers) is restricted to _lerophon_e colmn0nly

known as one-lath condenser mlerophon_s, having a nominal outer diameter of
0.936 in = 23.77 ram.
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23.2. Draft Proposals for New Standards

23.2.1 DEFINITION OF DYNAMIC P_%NGES AT T}LE INPUT OF DIGITAL SIGNAL PROCESSING EQUIPmeNT
FOR ACOUSTICAL MEASURE_f_NTS.

23.2.2 ELECTRO-ACOUSTICAL PERFOKMANCE REQUIREMENTS FOR AIRCRAFT NOISE CERTIFICATION
MEASU_NTS •

23.2.3 AUDIOMETERS,

23.2 .4 FREOUENCY WEI_ITING FOR TEIE MEASUREMENT OF AIRCRAFT NOISE (D-WEIGHTING).

23°2 _5 SUFPLE_ TO I_C 118_ RECO_IENDED METHODS FOR MF_SI_REME_T OF

ELECTRO-ACOUSTICAL CI_U_ACTERISTICS OF IIFARING AIDS W_TH AUTOmaTiC _ CONTROL

_3_2 6 C_NS0L_DATION AND REVISION OF _E_ 12_ AN_ _ _9 SOUND LEVEL MET_S_
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24. Intern_clonnl Or_n_zn_lon for _tandardiza_ion (ISO)

Purchase standards from:

American National S_andard_ [ns_t_uto

1430 Broadway
New York, NY 10018

24.1. Summary o_ S_a.dnrds

24.1.1 ISO R31 PART VII-1965 QUANTITIES AND UNITS OF ACOUSTICS,

Th_s ISo Recomm_ndation is part of a more comprehensiv_ publication d_ali.g
with quan_ties a_d uI_i_s _n various /_elds o_ science and _chnology. I_
consists Of a _able lis_lng _h_ va_o_s qua_t_i_s _nd Lmlt. of _cou_c_, _d _h_
rc_pc_v¢ 3y_l_ol_, Preference 1_ g_ven _o _he Int_rna_ional System of Unit_.

24.1.2 ISO R131-1950 E_P_SSION OF T}IE PI_YSICAL AND SU_J_CT_V_ MAGNITUDES OF SOUND OR
_OISE,

Th_s ISO Recommendation _a_8 _ha_ _h_ physical _agnitud_ o_ sound or no_se
be _pressed by a s_a_e_en_ o_ sound pressurel power or in_sity lev_l, and _he
_uhj_c_ive rn_gn_tude _s a loudness level _n phons or loudnes_ _n sonee. I_ also

s_a_s _he _nte_rela_onship _e_ween phol3S and sones.

2_,1,3 ISO _140-1060 F_ELD AND LABOrAtORY _UR_I_S OF AIRBORNE AND I_ACT SOUND
T_ANSMIS_ION.

This _SO Reco_enda_lon def_ne_ methods for mea_urin_ _he _irhorne sound

£nsulation of walls and _loors, and £_pac_ sound on floors, bo_h in the field and

Th_ way _n Which the airborne a_d _mpac_ sound f_elds ar_ g_nura_ed, _h_
frequency _nge of measuremcn_ and _lle chara_e_sti_s of _he necessary fllters
are d_sc_ibed. Deftn_tions ar_ also g_ven o_ _he quantity measured _n each c_se.
and of _he method o_ no_nlizing the results _o make _hem comparab)e.

24.i._ _SO R226-1961 NORmaL E_AL-LOUDNESS CO_TO_S FOg P_RE TONES AND _OR_hL _t_SHOLD
OF HEARIN6 _ND_R FREE FIELD LISTENING CONDITIONS,

This ISO _eeo_enda_lon _pec_fios, for _he frequency range 20 _o 15000 Hz_

(n) The s_andard relations existing b_w_e_ sound pressure level and _equency fo_
pur_ _ones of equal loudll_ss presented _ro_tally _o _ listener In a fr_ f_eld,
(b) Values for _he standard _hreahold of hearin 8 for puw _ones pre_en_ed
frontally in a fr_e _i_ld.

24,1.5 ISO 266-1_75 ACOUSTICS - PREFE_ED F_qU_CIES FO_ ACOUSTICAL M_AS_NTS (Agrees
_ith ANSI _1.6-1967 (_71).)

This ISO Standard deals wi_h the frequencies used for acous_ical
m_asureme_ts, The variety of frequencies bo_ng used for acoustic_l mea_urem_n_
_ko comparison of results lnconvenien_. Some oE the difficult_e8 a_s_ from the
u_e of frequencies spaced _t differen_ intervals or of series star_g _rom
di_erent rQference frequencies. Tile p_rpose _herefore, of _his ISO
Reco_u_e_dat_on _s _o refe_ all frequency-series _o a single r_renc¢ f_equency,
and _o s_lec_ ogh_r frequenci_s _n _uch a way ns _o _fford a maximum numbe_ of
common frequ_nete_ in the var_ou_ series.

Fo_ c_r_a_n acQus_ical _easure_e_s_ a co_s_an_ frequency _c_em_n_ _
suitable _pac_ng. Mo_e co_only_ ho_ver, a cons_an_ p_rcen_ag_ incr_m_n_ is
adopted and _h_ _es_ _requenct_s then fo_m a geometric s_r_es. The presen_ ISO
R_co_nenda_lon d_als wl_h _he _eometr_c s_r_s and is not _n_ended to apply _o
ca_es wher_ _ constant f_equency _ncre_en_l or other particular sp_c_n_ would be
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more suitable, or where ,litre may be good reasons for the adoption or re_enLton
of ocher frequencies.

24.].6 ISO g354-1963 fS:.ASUREHEST OF ARSOI@TION COEFFICIENTS IN g REVERBERATION seeM.

Thls ISO Reeo,mmndacion describes how a reverberation room should be used Co
nleaoure_ under speclfled eond]tlens, tile 8otlnd absorption coefficients of
acoustical materials used as wan or ceiliBg treatments, or tile sound absorption

of separate objects, such as furniguret persons or space absorbers. Tile general

principle is that the specimen is introduced into the room and tile absorption
added is computed from measurements of Kite reverberation time of tileroom (or the

decay rata of tile reverberant sound) before and after c]le introduction of tile
specimen.

Ic specifies certain features of the slzo ancishape of citeroom, tilesize and
di_p_si=IGa af _b_ t=s_ zpc_i_.c_,,_b_ 7,,e_hodGof .t_aou&it*G Lhu _v_ch_KIILiDtk L_III_

(or the decay ra_e of the reverberant sound) and of computing the results, the
frequeneles to he used and tllemanner in whleb the results should b0 stated.

24.1.7 ISO g35Y-1963 SUPPI.Et_!NTART TO RI31). EXPRESSION OF TIIE POWER AND INTENSITY

LEVELS OF SOUN_ OR NOISE.

Tbis ISO Recommendation defines the reference sound power and sound intonslty

and recommends on_ picowa_t as Cbe reference sound power and one picows_t per

square m_ter as ,be reference intensity,

24.1.8 Igg g362-19fi4 NEASURENENT OF NOISE EMITTED BY VEHICLES,

This IS0 Neeor£mondation describes me_hods of de_ermlning'tbe noise emicced by
motor v_bicles, _hesa being intellded to meet the requirements of simplicity as far

as is consistent with reproducibility of results and realist, In tileoperating
conditions of the vebicle.

It is based prlmarily.on a tes_ wich vehicles in ii_ion, tileISO r_ference

_es_, It is generally recognized Co be of primary importance rtile,tile
mensur'emcncs should relate to normal town driving condlclons, thus ineludlng

_ransmissfos noise, ecc. Hansurements should a|so r_la_e t6 vebdcle eondltions
dwhich give tilehIghesc noise level consiscen_ wlcb normal riving and which lead

co reproducible noise amlssios. Therefore. an aceeloration test at full throttle

from a s_aced running condition is specified.

Rocognlzing, however, ,bat dlfferent praeLlces were in 'existence before tbls

Reeeranendatlon_ specifies,dons of two arbor methods used are also given I. tile

Appendix, These relate to (a) a test wlth scatlonary vehlelhs, and (b) a test

wi_b vehicles in me,los, under vehlele condi_.fons wbich (dn _he case of certain
veblcles) are different from ,bose in tbe IRe reference tes_. _Pnon either of

,best tests Is used, tilerelation between the results and those obtained by tlle

Igo reference test sbon]d be es_ab]_sbed for _ypieal examples of tllemod_l
concerned,

24.1.9 ISO 389-197_ ACOUSTICS STANDARD REFERENCE Z_{O FOR TIIE CALIBRATION OF PURE-TONE

AUDIONETERS,

This ISO s_sndard speeifles n standard referenc_ zero for tilescale of
hearlng £breMlold level applicable _o pure-tone audiometers. It states the

Informa£1on In Corms of tilesound pressure level output of an earphone or an

artificial ear or coupler for flve different National Standard earphone-coupler

comblna_dons, The five s_ts of reference equivalenc threshold sound pressure

levels (RETSPL) all refer to tlm sam_ auditory threshold levels. That is when an

earphone, actuated by a voltage that sees up the proper RETSPL in _be coupler, Is

placed on tbe car, the applied voltage corresponds to the thresbold of bearing.

In addition i_ gives tile corresponding reference equivalent threshold sound

pressure levels for eleven audlometrlc earphones referred to a single type of
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I coupler, namedy, the National Bureau of Standards, Washlngton, D. C., DSA, Type

i 9_A Coupler, Of these eleven earphones, five are those currently used as
reference s=sndards in a number af stsndarddzlng laboratories, and tile remaining

I siX are other typed which have been used on commercial equipment and in
audiom_trlc laboratories,

._ 24,1.i0 ISO R454_1965 RELATION BETWEEN SOUND PRESSURE LEVELS OR NARROW BANDS OF NOISE IN A

! DIFFUSE FIELD AND IN A FRONTALLY-INCIDENT FREE FIELD FOR EQUAL LOUDNESS,

i This IRe Recommends=ion specifies, for _he frequency range 50 _o 10,000 llz.
=he dlfference (in decibels) between sound pressure levels for equal loudness of

narrow bands o£ noise in diffuse and frontally-lneiden=- free sound fields,

respectively, u_der the following condltlons:

i

a) The s_und p_=_uru level is measured is the absence of the llstener.
• . ]

i b) The listening is binaural,

c) The listeners aro otologlcally norms] persons In the age group from 18

to 25 years.

Note: An "o_ologlcally normal subject" is understood to be a person in

a normal stage of heal_h who is free from all siEns or symptoms of esr

ddseas_ and from wa_ in _be ear canal.

d) The sstLnd is a narrow band of noise of less than critical bandwld_h.

24oi.11 ISO R49N~1966 GENERAL REQUIREmeNTS FOR THE PREPARATION OF TEST CODES FOR MEASURING

THE NOISE ENITTRD BY _CRINES.

Tbls fED Recommenda_lon is concerned with tho procedures to be followed in

the objectlve measurement of the noi_e emitted by machines. These procedures are

not necessarily applicable to noise of an Impulsive character, The aim is to

• indicate the general principles by which specdflc test codes for noise

measurements Bmy be formul_ted. The_e senegal rules give ddfferenc methods for

measuring noise. The specific codes for _h_ various types of machines will hav_

to seloct she most suitable method havlnB regard to the slz_ of tile machlne and

i_s appllcat_on, Th_ codes themselves should contain all the necessary

particulars to enabl_ s result to he obtained wlth the required accuracy,

24,1.12 ISO R_07-1970 PROCEDURE FOE DESCR_EINS AIRCRAFT NOISE AROUND AN AIRPORT.

Thls ISO Recommendation prvvddcs a means for descrlhi_g the nodse on the

ground around an airport produced by one or a number of aircraft, of the same type

of dlfferent types, operating under oily known set of conditions, It specdfi_s _he

five steps KS b_ followed for this purpose:

a) A me=bud of measurement of the Noise.

b) A me_hod of calculating from these data tone-corrected perceived noise

levels, taking into account pro0ouNced irregularities in the spectrum

such as wben pure tones are present.

c) A method of integrating the tone-corrocted perceived noise level_ thus

takdng duration into account, to arrive at as effoctdve pcrcelved noise
level.

d) A method for mapping noise contours around an airport,

_) Ne_hods of inte_ratlng the perceived noise levels duo _o a number of

takeoff and landing opera_ions in a specified perlod of time to obtad.

=he _otal alrcr_ft (perceived) nols_ _xposure level t and to obtain th_

equivalent continuous perceived noise level for that same period.
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It iS outside the scope (i) to apply this ISO Recommendation directly to i

helicopters or vertical take-off flight vehicles; or (2) to describe a i,ethod for I
computlns from engine data the noise field produced on the ground by a future
aircraft,

24,1.13 ISO 512-1974 ROAD VEHICLES - SOUND SIGNALLING DEVICES ON MOTOR VEHICLES, ACOUSTIC
STANDARDS AND TECHNICAL SPECIFICATIONS.

_is ISO Recommendation deals with sound sdgnalllng devices (a) mounted on

motor vehdclesm (b) funetlonlns with an electrical current, and (e) designed for

• use outside built-up areas. The aim of this IBO Recommendation is to specify
their acoustlc properties, such as spectral distribution of acoustic power and

sound pressure level, and also their test conditions.

24,1.14 ISO 532-1975 ACOUSTICS - HETHOD FOR CALCOI_TING LOUDNESS LEVEL

This ISO Standard specifies two methods for calculating the loudness or
loudness level of a complex sound, which differ not only in the method of analysis
of the sound, but also in the principles of compucatlon. The first, Hetbod A,

utilizes pbyslcal measurements obtained from spectrum analysis in terms of octave

bands. The second, Hethod B, utilizes spectrum analysis in terms of one-thlrd
OCtaVe bands •

24.1.15 ISO E717-1968 _ATINB OF SOUND INSULATION FOR DWELLINGS.

This ISO Raeon_endation describes a method of evaluating _ho airborne sound
Insulstlon and i_pact sound level in dwellings when the re_hlts of measurements

made by the method described i.n lSO Recommendation RI40 are available. Reference

values a= different frequencdea are given against which measured values can be

compared to arrdve at a single airborne sound insulation index and impact-sound

index respectively.

24,1.16 ISO P_680-1970 TEST CODE FOR _IE MEASUREMENT OF _IE AIRBORNE NOISE EHITTED BY

ROTATING ELECTRICAL MACHINERY.

This IBO Recon_nendation has been drafted in accordance'wlth ISO

Reeo_endatdoB E_95j and gives the detailed instructions for conducting a.d
reporting tests on rotating electrical machines, to determine the airborne noise

characteristics under steady-state conditions.

The tesE coda is divided into two parts -- Part I: Hethods for usual tests

based on A-welghted sound level measurements, and Part II! ,_lethsds for special
tests based on frequency band nnalysls measurements.

This tes_ code for the _le_surement of noise applies to rotating electrical

machines such• as motors and generators of all sizes without llmltatlon of output
or voltage, when fitted Wlth their normal auxiliaries.

2d,1.17 ISO R1761-1970 MONITORING AIRCRAFT NOISE AROUND AN AIRPORT.

This IgO Recommendation d_scrlbes methods for monitoring, on the ground, the

noise produced by aircraft around an airport, and equipment to be used.

_nitoring is understood to be routine measurement of nolse created by

aircraft in =he operation of an airport. Honltorin B usually involves a large

number of measurements per day, from each of which an i_adlate indication of the

noise may be required,

NAnitoring aircraft noise can be carried out either with mobile equipment,

often with only a sound level m_ter, or with permanently installed equipment
incorporating one or more microphones with amplifiers located at different

positions in the field witi_ s data transmission system linking the microphones to
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a central reeordlng installa_ion. Thls ISo Recommendation descrlbes prlmarily the

latter method, bat specifications given in this ISO Recommendation should also be
followed when using mobile equipment to the extent to which tile specifications are
relevant.

The mole= levels to he reported according to this Recommendation are

• approximations to perceived noise level (PNL),

24,1.18 Ire E1996-1971 ACOUSTICS -ASSESSMENT OF NOISE WITH RESPECT TO CO_UNITY RESPONSE.

The reduction, or limitation, of noise whlch causes annoyance is of

Inoreaslng general importance. This I_O Recommendation suggests methods for
measuring and rating noises in residen_ial, industrial and traffic areas with
respect to their interference wJth r_qr_ !,_rking ._._cc_'_, _u_i_i acc_vl_les and

: tranquility,

The Reco_endatlon calls for measurement of A-welghted sound level in

decibels. Tileequivalent steady sound level is ob_alned by appropriate

measurement of the fluctuating noise in a community, or by duratJon corrections
added to _:easured maximum sound levels. Further correctlons are added to the

equivalent steady sound level for impulsive or tonal character, to deter/Ins the
rating sound level. A criterion noise level Is described that is further adjusted
for tlme of day and type of district; in special eases the prevall_ng ambie.t

noise in the communlty, in the absence of allegedly offending nolse, _my be used

as the adjusted criterion noise level, The actual _ssessment of noise with
_espect to comm_mi_y response Is obtained from the amount in declb_is by which tile

rating sound le_el exceeds the adjusted criterfo_ noise level.

When corrective measures are required, a frequency analysis of the offending
noi_e may be ndcmasary. The resulting noise apeetrum r_y be compared wit]:
maise-rating (NR) curves given in the Appendix. in order to identify the frequency
bands in which the offending noise is predominant.

24,1,19 IgO g1999-1975 ACOUSTICS - ASSESSNERT OF OCCDPATIONAL NOISE E_OSURE FOR HEARING

CONSERVATION PURPOSES,

_Is ISO R_otm_endation provides a method for estimating risks of hearl_g

impairment due _o e_posure to nols_, It is In_eflded to facilitate _he se_ti_g of

l_mlts for tolerable exposur_ to noise d_rlng work, _nd _h_ instltutlo, of

programs for conservation of hearing,

The equlval¢_t continuous noise level to which a person is exposed durlng a
40-hour work week is _o be calculated from the A-weighted sound level and duration

of each _olse. Prom a table in the Recommendation, a_partlal noise exposure index
can ba assigned to each nolse. The sum of these _ndlces is the eomp_slte noise
e_posure index. Corresponding to this composite noise exposure index, I_ a second

table: the equivalent co_tlnuous sound level and the risk of impairment Of hearl.g

(for conversational speech) that will occur _olely as a result Of exposure to the
noise during normal working periods up to 45 years. This is risk in addition to

_hat of normal aging.

Whe_ salsa control means are adopted to reduo_ the noise to which a person is

exposed, it may be necessary _o analyze the _olse in octave or 1/3 octave bands.
An example is _Iven in _he Appendix for calculating from an octave band spectrum

the A-welghted sosnd level eo which a person wearing ear protectors is exposed,

The Recommendation does not apply to impulsive nolse8 consisting of nols_s of

a duration each less _han one second_ or slngle_ short, hlgh-level transients such

as from gunfire.
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24.1.20 ISO R2151-1972 HEASL_ED_NT OF AIRBORNE NOISE EHITTED BY COD_I{E$SOR/ PR_D_NOVER
UNITS TNTENDED FOR OUTDOOR USE.

Thi6 ISO Recom_end_tlon le des_ned to _salst In th_ moa_u_ement of airborne

noise emltted by outdoor compresso_a. Tho inform_t$on i_ then used to (_) predlct

the dlsturb_nco in the nelghborhood of a p_rtic_l_r machine, (b) _ssess the risk

of hea_ing d_m_e for peopl_ working in _he _edi_te Vielnlty o_ the muchlne, or
(c) compare the acoustic properties o_ dlf_erent m_kes of _chin_s.

This Recom_ndat_o_ spe_Ifies a method o_ dete_mini_, for th_ above l_st_d

purpo_sl the _-bo_n_ sound e_tted by compressor/p_m_mov_ units _t_nd_d for

outdoo_ use _nd g_ves Inst_u_tlons _or con_u_tlng th_ tests _d reporting the
_sultB.

24._.2_ 150 R2264-I_73 _U_ TO T_E HEASUK_ENT OF ACOUSTICAL Nn_E.^N_ RVALUAT_ON OF _TS

EFFECT O_ HAN.

Thls _SO Re_o_endatlon i_ _ guld_ to th_ gener_ p_ocedut_s fo_ the
•e_su_e_e_t of _o_se and evaluation of its eff_t_ on _n. _t is InEe_ded as _n

_ntrodu_t_o_ to the mp_e speci_l_zed _nstr_ct_ons contalned il__cousti_l test

codes a_d interpretation procedures published by natlonal and i_te_natlonal
_t_nd_dlzln_ 5odles.

24.1.22 IsO 2249-1973 ACOUSTICS - DESCRIPTION AND HEASURED_NT OF P_YSICAL PROPERTIES OF

SONIC BC_NS.

_he _50 Standard e_tabli_hes the termlnology for de_c_ibln& the physlc_l

p_op_rtlee o_ _on_c booms c_u_ed by ov_r_]._g|ito_ supersonic _cr_ft_ and
_peci_leB the _inlmum performance requi_e_e_t_ of equipment _nd the method to _e

used fo_ their measurement. T]_e cond_tloIl_ of measurement envi_e_ _nclude those

in which the dlroctlo_ a_d time of _ival of the pressure dluturbnnce _nd even

_ts app_oxi_te i_tena_t7 are not necessarily known _n _dv_nce. The standard

provid_ the b_s_s for the measurement _nd de_cr_tlon of sonlc boom p_essure elE-

natu_ea sult_ble for ev_u_tln& their effects on p_ople_ strueture_ _n_mals and
u_tablo terrain features.

24._._3 IS0 2922-1975 ACOUSTICS - MEASUREHENTS OF NOISE EHITTED _Y VESSELS ON INLAND

WATER-WAYS A_ _{A_O_S.

This ISO Standard speclfles the conditions _or obta_nlng r_produclble and
comp_able measurements o£ the noise level _nd t|lenoise spectrum emltted by

vesBela o_ all kinds on inland w_te_-w_yu _d h_rbours° This I_tern_tlonal

_ta_d_d C_ _iso be app1_ed to _mall _ea-_olng vessels, h_rbou_ vesaels and

d_od&e_B. Spec_catlo_s £or intake or exhaust noise measurement _nd me_surem_nt_
with stationer 7 Vessels _ _iso _iven.

24.1°2A ISO 2923-1975 ACOUSTICS - H_A$URENENT OF NOISE ON BOARD VESSEL_.

Th_s ISO Standard specifies the conditions £_r obt_Inlng reproducible and

comp_ble me_sure_le_t_ o_ the noi_e level _nd the _olse spectrum on b_ard

v_ssela. The results _ay be used_ for e_ample_ to _o_p_te v_rlous vesBels_ to

characterize the acoustic com_ort on board these vessels_ and _o orient _ program
o_ mor_ elaborat_ _ea_ureme_ts fo_ th_ purposes of studylng nolse reduction

proced_e_.

24.1.25 ISO 3095-1975 ACOUSTICS - HEAStgEHENT OF NOISE EH_TTED BY _AIL_O_ND VE_]IOLES.

_hls 150 Standard specifies the co_dltlons _r obt_Inlng r_produci_le _nd
Co_pa_ measurements of th_ no_c level _nd th_ noise spectrum _mltted by _ll

klnd_ of vehicles operating on ra_is or other types of fixed tr_ck.
Speclf_tlon_ _o_ exhaust or _Ir_i_t_ke nolse _m_surement _d me_sur_nts w_th

Btatlo_ary a_d a_ele_tlng vehicles _nd for measurements _t et_tion_, on bridge_

Or vlad_cts _d in tunnels _r_ also E_ven.

_2



/

H

i

i_ , ,:

Z4.1.26 ISO/TR 3352-1974ACOUSTICS - ASSESSMENTUF NOISE WITI!RESPECT TO ITS EFFECT ON _[E
INTHLLIOIBILITY OF SPRECU.

This iSO T_chnlcal Sepor_ de_er_b_s a practical _urvey method for aDsosEment

of t.e Infioonce of no_se on _e.tene_ _.tQlllglbli_ty _n dlrect oommun_catlon. A

s_mplifled me,hod is doserlbed /or _he Qstlma_ion of the maximum d_sTance between

speaKor and lls_e_r as a function of the oharaoterls_ics o_ the nols_.

2_.i.27 IS0 3741-1972 ACOUSTICS - DET_IINATIOS OF SOUND PC_ER LEVEL OF NOIS_ SUPERS -

PRECISION NEI]{ODS FO_ BRBAD-BAND SOURCES _N NEYERBERATiOS ROOMS,

This ISO S_,_ndard _p_clf_es a dlre_ me_hod a_d a _ompa_i_o_ method /or

de_ormln_n@ _I_ souBd power levo] produced by a _ouroe, I_ 8peolf_es _t roo_

requirements, _oure_ lo_a_i_n and opera,InN co_dlt_onB_ _ns_rumenta_ion and

_e_hnlquos for obta_nln_ an _st_,_e oE mean-square sound pressure from which _h¢

sot_n_ powe_ level of _h_ sour_ in oc_av_ or one-_hlrd oc_av_ ba_ds is Cal_u_ated.

24.1°2_ ISO 3742-1975 ACOUSTICS - DETE_IINATIUN OF SOUND POWER LRV_L OF NOISE SC_RCES -

PRECISION MET20US FOE UISCRETE-FRRQV_NCY AND NARRON-R_24D SC[_CES IN REVERBERATION
ROOMS.

TUis 120 STandard speci_i_s _h_ spe_l requlr_men_ _hat a_ necessary fo_

a¢_ura£e d_ermln_t_ons QF the _oun,_ power when discrEtE freqo_cles or _ar_ow

b_nd_ o_ no/so ar_ radiated by a _ourco,

24,2, Draft P_oposal_ for N_w S_anda_4_

24.2,1 IND/DIS 3381 ACOUSTICS - MEASUNENDNT OF NOISE INSIDE RAILBOVNN VEEIC_ES,

2_.2.R IND/UI$ 3382 ACOUSTICS - MEASUR2NEET OF NEV_RNE_ATION TI_ iN AUDITOBIES,

2_°2,3 ISO/NIS 3_Ei ACOUSTICS - MEASUREMENT OF AIRBORNE NOISE SMUTTED B_ PNEUMATIC TOOLS

AND _C_INRS - E_iNRENINE METROD FOB URT_RHINATIOE OF SOUND PO_E LEVELS.

2_.2.4 IRO/NI2 _7_0 ACONSTICS - DETERMINATION OF SOUND POWER LEVEL OF NOISE NDURUR2 -

_NDINDRRIN_ METHODS FUN SPECIAL REVERNEEATION TE_T ROOMS. P_rt _: OUIDELIMES FO_

_RE NE_ OF BASIC STANDARDS AND P0_ TUN PREPARATION OF NDIRE TE_T CONES.

24.2,2 ISO/DI2 37_3 ACOUSTICS - NETE_NATION UP RBNDD POWER LE_RB OF NOISE NDURCES -
_NDINEERING NETHOUS FOR SPECIAL REVENNEEATIC_ TEST _UOND.

2_.2.6 ISO/NI2 _7_ ACOUSTICS - DETERMINATION OF SO_ND PDW_ LEVELS OF NDI_E SOURCES -

_NDINDRRIN_ METHODS FOR FNEN FIELD CONDITIONS OVER A _EFLEOTIRO PLAE_°

24.2.7 i_O/DI2 $745 ACOUSTICS - DETEg_INATiO_ OF SOUND PUWER LEVELS OF NOISE SOURCES -

PRECISION ME_OSS FOR ANECHOIC AN_ SEMI-ANECSOIO ROOMS.

24.2,S iSO/DIS 3746 ACOMSTICS - DETERMINATION OF SOUND POWER LEVELS OF NOISE SUttEES.

SURVEY METHODS,

24.2.9 ISO/DIS 3891 ACOUSTICS - PROCEDURE FOR DESCSIBIN_ AIRCRAFT NUISE HEARD ON THE

CRBUND ( REVISION OF ISO N/SU7-1966 AND ISO R/1761-1970).

2_.2.1U LAbOrATORY TESTS O_ NOISE E_ISNIOSS BY A_PLIANCES AND EQUIP_NT iN WATER SLT_LY

INETALLAT_OND.

24.2.11 SOUND MEASUREMENT PSOCEND_ES FOR AIR MOVING DEVICES CONNECTED TO EITEER A

DISCHAR_2 _UOT ON AN INLET DUCT,

EA,R.12 A ONIDE TO THE EVALUATIUN ON ASSESSMENT O_ NOI.gE,

24.2.13 REYERNEEATIONROOM MEASUREMENTOF 20URN FROM I_EATIN_.VENTTLATINNAND AIR
CONDITIOSIN__qUIPMENTo

i 24.2.14 _TNENS OF MEASUREmeNT OF NOISE INEIU_ MOTOR VEHICLES.
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24,2,15 MEASUREMENT OF NOISE INSIDE AIRCRAFT,

211,2,16 DIGITAL PROCESSING OF ACOUSTICAL SIGNALS,

24,2,17 CONE OF NOISE CLASSIFICATION OF PNEUMATTC EQUIPNENT FOR CONSTRUCTION SITES°

24,2,1S NOISE LEVEL MEASURFh_NT AT TNE OPERATOR'S WORKPLACE ON AGRICULTURAL TRACTORS AND

FIELD MACHINERY •

24,2,19 ACOUSTICS - NOISE FRON EARTII MOVING MAOIIINERY - DETERMINATION OF SONND POWER
LEVEL,

24,2,20 METHOD OF CONTROL OF NOISE E_f_TTEN BY STATIONARY MOTOR VEIIIOLES,

24,2,21 THE NFASUREMENT OF AIRSORNE NELSE EMIT'rED EY COM_Rh_SOE UN£1N LN_LUO_NG

PR_MEMOVERS - SNSINSRBINC METNOD FOR DETERMINATION OF SOUND POWER LEVEL,

24,2,22 ACOUSTICS - NOISE FROM EARTH MOVING MAC[IINERY - MEASUREMENT AT OPERATOR'S

WORKPLACE,

24,2,23 ACOUSTICS - DETERMINATION OF AIRBORNE NOISE EMITTED BY EARTH _OVING MACIIINER¥ TO
TileSUR3_OIYND_NSS - SURVEY ME_IOD,

24,2,24 AOEUNTICN " DETERMINATION OF AIRBORNE NOISE EMITTED BY CIVIL ENDINEERINS EquiPMENT
• NON Otrr_OOR USE.

l

24°2°25 ACOUNTICS - SURVEY NETNOD FOR _IE MEANURE_ENT OF NOISE EMITTED SY STATIONARY

VEHICLES°

24,2,26 ACOUSTICS - _fF.ANUNEMENTOF NOISE E_TTED BY ROAD VEHICLES,

24,2,27 ACOUSTICS - DESIGNATION OF NOISE EMITTED BY MACIIINERY AND EqUIPMENt,

24,2,28 ACONNTICS - RECOMNENURN METHODS FOR MEASURING TIIE INTELLIGIBILITY OF SPEECH,

24,2,29 ACOUSTICS - MEASUREMENT OF SOUND ATTENUATION OF NEARING PROTECTORS,

24,'2,30 _CONSTICN - NOISE CLASSIFICATION OF EQUIPMENT AND MACHINERY,

24,L2,31 'REFERENCE ACOUSTICAL QEANTITIES,

_J
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25. Milft.ry Specffic_¢Ion_

Purchase _and_rds from:

Co.unandfng O£f_car
Navnl Publi_ons and Forms Cen_er
5801 T_bor Awnu_

Philadelp]l_. 9A 19120

25.1_ Su._a_y of S_ndardB

25.1.1 MIL-S-503A (1971) SIRENS= ELECTRIC_ 2 and 5 HORSEPOW_.

This sp_cifica_io_ covers nond_re¢_ion_ _l_c_¢-mo_o_-driv_n sir_s _a_ad

a_ 500 vol_a o_ l_s_, comple_ wl_h _11 con_ro_ .nd _,l_tl_r_ _u_m_ =L_d
_u_l_ _r _Juul_Li_ itl _h_ O_n on r_ofs or _he_ auppor_in_ s_ru_tu_e_ wl_hou_
_ddf_onal pro_ec_on from _he w_her.

25.1_2 MIL-_TD-7_0B (SHIPS) (1965) _I_BORNE AND STR_CT_REBOENE NOISE MEASUR_NTS AND

ACCEPTANCE CRITeRiA OF $}I_P_0ARD EqHIP_NT,

ThiB s_nu_rd c_ve_s _cc_p_ble _n_t_gm_nta_on and procedures fo_ _he
measurement o_ _nd a_cep_nce _r_r_ _o_, a_rborne and _ruc_u_bo_n_ _o_e of
Naval shtpbo_rd equipme_. This Standard _s fn_ende_ to su_plame_ equipment,
sh_pbutldi_ and purchase sp_c_ca_o_ ..d _ilar docu_e_s_ applicable to all
Nav_l ah_p_on_d _quip_t _equired _o be qu_ter _ha_ e_u_pm_n_ produced by no_l
production practices, _cep_ _h_ _uc_u_eborn_ no_a r_qu_rem_n_s fo_ _n pro-
pulsl_n _urb_n_s,J_al_ r_d_c_on 8_ra, _nd s_fp s_yi_ _u_b_n_ _en_ra_or s£_s
are no_ covered by _h_. s_ndard a_d wfll b_ _ound £_ _he applfc_bl_ equ_p_e_
document°

25.1,3 MIL-STD-1474A (_) (1975) NOI_E LI_IITS FOR A_ _ATERI_L. •

Th_ _a_d_d _s_blisho_ _lcous_ical nol_ l_mf_s for Army materiel _d
pr_crfb_s _h_ _s_ln_ r_qu_rcm_n_s and m_sur_m_n_ _chnique_ for de_rm_n_
conformance _o th_ nots_ llml_ heroin. Ad_er_n_ _o _h_ _rovis_o_s o_ th_s
s_u_dard _s _n_end_d _o_ (n) _educe h_ar_n_ l_s among p_rs_n_el e_posed to n_se
c_used b_ Ar_y m_e_i_l_ (b) _mprov_ speech communfca_ons _n _h_ noise
_nv_ronmen_ of A_y ma_erfel; (c) when _ppropr_a_e, decr_s_ possibility of aural
deduce±on o£ Army m_t_l by an _n_my_ (d) assure _hut Army _a_riel mee_s
applic_l_ s_ _nd E_deral n_s_ l_mf_s as w_11 a_ _he pr_vis_ons o_ T_ _D 251,
This s_andard is n_h_r _ he_r_n_ d_m_se-risk criterion no_ _ he_ln_
c_nserv_o_ criterion. I_ _s a _e_E_ s_and_rd, evolved fro_ cons_der_ion Of
haar_n_ d_m_ri_k, s_aech in_lll_i_il_ty, aural de_ec_o_, _a_a-of-_he-_ o_
_ois_ _ed_c_to_ a_d foderal a_d s_e legisl_Jon, _nd is _ended _o cov_
_ypical oper_on_l condf_ns, This _andard _s applica_l_ _ design of all n_
systems. _ubsys_ems. equf_ment _nd f_cll_s _h_¢h emi_ ncou_ic nois_ _o

25,1,4 MIL-STD-1621A (NAVY) (1873) ACOUSTICAL AND VIBRATIONAL STANDARD REFERENCE
QUANTITIES,

This s_nd_rd c_ver_ rafer_nc_ quan_tie_ _o be used fn _epor_fn_ of _11
ac_us_i¢_l and v_b_a_fonal quan_l_fe_ expressed _n _e_m_ o_ levels. I_ also
de_n_ acous_f_l t_rms and p_c_b_s _he plo_n_ _o_m_ _or acoustical
m_asurem_n_s. Th_s s_a_da_d _p_l_es _o now con_ctfo_ _l_d _o p_oc_eme_
contracts _or ins_alled systems and _q_pm_n_. I_ al_o applies _o _he r_por_n_
of _¢o_s_i¢_1 d_ _en_rally, _cep_ wh_re old ¢o_ru_on _nd p_oc_e_en_
¢o_accs for _ns_all_d By_t_ms r_qufre o_herwis_. I_ does no_ apply _
_cous_c_l rang_n_ _o de_em_ng vulna_abil_y _ a_ous_tcal _incs,
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25,1.5 _EIL-S-3485B (1966) SYRENS, ELECTRIC-_IOTOR-OPERATEDI VEIIICULAR.

This sp_cific_ion covers w_ath_rproof _lectric-motor-drtv_n _tr_n8 _it_l nnd
wl_hou_ a flasher lt_h_ for v_hicle_,

25.1.6 MIL-S-6144A (1963) SOUND AND THE_L INSULATION FOR AII_CRAFT_ G_NERAL
SPECIFICATION FOR TIlE INSTALLATION OF.

This Bp_cific_tion covers general requirements _o_ _h_ ins_lla_ion o_ sound

!. _nd thermal insul_tion in _£rcr_,

25.1.7 MIL-A-8805A (1) (1961) ACOUSTICAL NOISE LEVEL _N AI_CRA_T_ _ERAL SPEC_FICATION
_OR.

acou_i_l nois_ in occupied _pnces of n_rcr_t, tncludln_ the _ccep_l_ noise
l_velB a_d th_ _es_in_ r_qul_em_nts _or _e_min_ng £onfo_n_e _o _h_se levels.

25.1.8 _IIL-S-008806B (1970) SOUND PRESSURE LEVELS IN AIRCRA_T_ _EN_RAL SPECIFICATION FOR.

This llmi_ed _oordina_£on mili_a_p speci_tca_on has been prepared b_ _h_ Air
Fo_c_ b_ed upon currently avnilable _chni_l in_o_ion, bu_ is hns no_ been
approvQd for promulgation as _ revision of Hili_ry _peci_ic_ion _|IL-A-8806. Ic
is subject _o modifica_ion. Howeverp pendinE $_s promul_4on as _l coordin_ed
• lli_a_y sp_ci_icn_on_ i_ _ay b_ used i_ procurement,

ThiG Spectftca_ion covsrs _ha _n_r_l requirement8 for _ximum allowable
sound pr_su_ levelB in _lrcr_ crew _d p_s_n_e_ co;np_en_s _nd _he _s_ing
r_qui_men_ for d_ermtnin_ con_or_n_e _o theso le_el_,

25.1.9 MIL-A-15303M (_IIPS) (1969) AUDIBLE SIONALS: ALARMS, BELLS, BUZZERS, I_0_S AND
SIRENS - SHIPBOARD.

' This sp_ci£tc_ion cowrs various _ypos of _udible signals f_r _larm and
si_naling purposes on Navy _hipa.

25.1.10 MIL-A-23054 (S_IIPS) (1961) ACOUSTICAL ABSORPT_VE BOARD, FIBROUS GLASSI PErFORATeD {
FIBROUS GLASS CLOTH FACED.

Thi6 _p_cifl_lon _ov_rs _ibrous 81_s_ _cous_ic_l _bso_p_tv_ board wl_h n
p_for_ed fibrous _lass cloth _ncing°

25.1.11 M_L-_-52739 (HE) (1973) _IRENS: ELECTR_C-HOTOR_ FLUID AND I_TERNAL C0_BUSTION
ENGINE oPERATED.

This s_eci_ic_lon covers _lac_ri_-mo_or-driveul nit _l_d s_mm and in_ernal
combustion _n_tne o_r_d sl_e0_.
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26. National Electrical >Lanufseturers Association (N[_L_)

Purchase standards from_

National Electrical Manufacturers Association

815 1Sth Street, Ste. 438

Wa_hlngton, D,C, 20005

26.1. Summary of Standards

26.1.1 NE}_% LE2-1974 H-I-D LIGSTINO SYSTEM NOISE CRITERION (LS-NC) RATINGS.

1 This Standards Puhlleacion includes deflpltlons and _ description of the

testdng facilities and equlpmenc, testi,g procedures and calculation procedures to

detormi._ n ratinE, cons!sEinE Of a oi._=_ .u_b,h=L', which will descrlbe =be

background noise level of as enclosed space that will mash th_ hl_ produced by
N-I-D llghtin _ systems, Tlle rating in _ecordance with thls publlcaclon is known

us =he "Lighting System Noise Cricerion (LS-NC) Rating".

° 26.i.2 _EMA HGI-12.49 [1972) MOTORS AND GENERATORS P[ETEODE OF NEASDRING }L_C}|INE NOISE.

; This Standard de_cribes test methods for measuring tile noise levels

associated with unloaded motors and generators. The methods are those of the IEEE

Publication Numbvr 85.

26,1,_ NE_M NG3-1974 SOffND LEVEL PREDICTION FOR INSTALLED ROTATINB ELECTRICAL _.MENINES.

Dne co the rehen£ emphasis on health and safety considerations, a large

number of people wltb no special training in sound have had Bolse cuntrul problems

LhrBst upon _hom. Thls booklet provides a method of p_udlctlng gpproxlmate sound

pressure levels i_ Industrlal and oommerclal areas. The method is Intended for

estimating sound pressure levels and should no_ be construed as a guarantee of

results, Ic requires a knowledge of tile sound levels, Iocatlon of all sound

sources. _nd room'characterl_tlcs. For _impllclty, emphasis is placed on che use

of overall A-walgh_ed sound levels.

26,1._ NE_h% TR/-IN74 TRANBFOR_RS, NEGULATORS AND REACTORS (SECTION 9-04 AUDIBLE SOUND

LEVEL TESTS).

Tills Standard lists tes_ conditions and measurement procedures for

determining tile audible sound level assoglated l¢ith transformers u_der field

conditions.

2B,1.S NEMA BN22-1964 GAS TURBINE SOUND AND ITS REDUCTION. (Discontinued, See Seop_,)

This _q=anda_ds Puhllcat_o_ contains information relative to _as turbine dnlet

and exhaus_ Bound Pressure Levels and sound reductloB to satisfy surrousdlng

n_Ighhorhosd _'equiremen_s external to the Curhlne roo_ in _he far field (airborne

sound). {O_her sources of sound, such as fans for ell coolers, acoustlc leakage

through buildings housing _he equlp_snc, e_c., are not covered in this

pub llca tlon .)

[This standard los been dlscontlnu_d by NEMA due to Chelr d_parture from the gas

_urblne field. It is included since ic Is still helng used by individuals active

i_ the gas =urblne field.)
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27, National FIuld Power Assoclatfos (NFPA)

Purchase standards _rom:

Na_lo_al Fluid Power AsB_c_ation

3_33 N. _yfalr Road

Milwaukee, W1 53222

27.1. SL*mmarv of Standards

27.1.i NFPA T39.12-1970 [P/975) ME_{OD OF M_S_ING SOUND GENERATED BY IIYDRAULIC FLUID

POWER PU_$.

This Stanc_ard consldcrs only sound dlre=tly radlated from hyd_auli= fluid

power pumps in terms o_ loudness, _Lsr_gardlng i_stalla_ion _ff_cts. I_s purpose

is _o es_hllsh _ uniform ha_s for m_asuri_g_ r_por_Ing, and accurately comparing

27.1.2 NFPA T3.9.14 (1971) _IE'[}_ODOF MEASURING $OU_D GENERATED BY HYD_%_IC FLUID POWER

MOTORS.

Thi_ St_ndnrd consldcrs only sound dlro.ctly radla_cd from hyd_aullc fluld

power ro_nry mo_o_s in _erms of loudness, dSsr_gard_ng ins_allatlo_ effects. Its

purpose is to es_abllsh a uniform basis for measuring, r_por_n_ _nd accurately

comparing _he _ound levels of such motors°

2?,2. Drn__f_ Proposals for N_w standards

27.2.1 NFPA T39.2_-IgXX DET_IINATION OF FLUID _ORNE NOISE LEVEL OF _DRAULXC FLUID POWER

PU_S,
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28. National _Mchtne Tool Bu£1ders Association (NMT_A)

ru_ch_se s_andards from_

National MachtnQ Tool Bullde_s As_ocla_ton

7901 Wes_ Pnrk D_lve

McLcan. VA 22101

28.1. Summary of Standnrds

28.1.1 NMBTA TECHNIQUE (1970) NOISE MEASUREMENT TEC}INIQU_S.

The purpose of _hl_ documen_ is _o dell_ea_e suggested measuring techniques

1 and procedures for _he de_erm_natton of no_s_ emana_ing from machine tn_l_. Thc_c

pro_dure_ _pply _o m_auu_L_ ,l_de iD faclll_tes under _he _on_rol of _h_

machine _ol builder. A_ such t_ _s assumed _ha_ _h_ bullder will provide a

1 suitable _s_ space so _ha_ reasonably accurate nols_ l_v_l da_a ,my _e oS_ned

' and possibly r_pea_ed a_ a _a_ da_° Ther_or_ ambient _tse _nd r_verb_ra_n
correction f_e_or_ are no_ _ncluded.
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29. Nncional School Supply a1*d Eqtdpment Association (NSSF_%)

Purchase standard_ from:

National Sclmol Supply and Equ£pm_n_ Association

Folding Partition SuS_¢tlon
1500 Wilson Boulevard

Arlington, W 22209

29.1. Su_narp of Stan4ards

29.1.i NSSEA TEST PROCEgURE (R1972) TESTING PROCEDURES FOR MEASURING TRANSMISSION LOSS
TIIROUGI!MOVABLE AND FOLDING WALLS,

The _es_ _roeedure de_alied in this bookle_ _rew ouc of a lon_ _im_ need. on

thQ part of s_hool of_iclals, archltects an4 others, _or a deflnitive and worknble
method of e_m_arlng _he l_ound tran_mls_ion 1o.s characterlstlcs of movable walls,

The procedur_ for _he _est Itself has b_en _ta.d_rdized by tileAmerican Soelecy

for Testln_ and _terlals (ASTM E90). But i_ $_ necessary, in add_o., co
s_andardlze the way _|le tes_ s_eclmen is _nstal]e_, haw i_s constr_ic_on i_

certlfle_, and o_her _e_nils of the eondu_t of the _s_,

The tes_ results sta_ed In any NSSEA certlflca_e apply _o a movable wall

tested _n accordan_ with the procedures outl_ned and under s_a_ed laboratory

conditions, certification of te_t results will not be construed as certifying

_hat a movab]Q walk of the same eo.s_uct_on will _iv_, un_r o_her _]mn
laboratory COlldltlon_, _den_ical _sul_s. Fo_ in a field _ns_allatlon, th_

mov_bl_ wall is noL _he o_ly path for noise to pass from on_ room to the next.

O_he_ paths ma_ _e co_l_.g plenums, hollow floors, ventilation ducts, wl.4owa a.d
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30. Power Saw iCqnufncturers A_sociatton (PSHA_

Purchaso atandards _rom;

Power Saw Hnnufac£ure_ Association
Box 725_
B_ll_ View S_atlon

Alexandria, VA 22307

30.1. Summary of Standards

30,1,1 PSHA STANDARD N1ol.-66. NOISE LEVEL,

This Standard est_bli_hes _ nois_ 1_v_l cer_fica£1on proe_dur_ _or _easu_ing
_he nolBe _mittod by pow_ a_ws for _n_r_quen_ coram_rci_l op_F_n in re_denti_l

30,1.2 PSHA STA_IDARD N2,1-67. NOISE OCTAVE BAND HEASUREHE_T.

Th_s S_a_dard estnblish_s _ _s£ pro_dur_ for _le_su_lng no_ l_v_l _t _h_
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31. Public 8ulldln 8 Service (PBS)

Purchase standards from:

G_n_rai S_rvlc_s Ad_nlnlstra_ion

Public Buildlng Scrvic_

Office of Cons_rucclon Hanag_morlt
Cri_erla and Research Branch

GSA Buildlng
19th and F Street, N.W.

._._-,. Washlng_on, D.C. 20405

31,i. SiJmmary of Standard_

31.i.I P_S - C.i (1972) T_S_ HETIIOD FOR TIIEDIRFCT MEASUREMENT OF SPEECH-PRiVACY

POTENTIAL (SPP) BASED ON SUBJECTIVE JUDGmeNTS.

I_ is _h_ purposo of _his _st m_thod to d_fin_ th_ Spe_ch-Pri_,acF Potential
_nd r_la_d quantities and d_[i_P _ m_hod for _h_l_ dlrec_ m_ur_m_n_ o_

do_ermlna_ion in a buildin_ _y_m prototype or _n th_ f_old,

31.i.2 FOS - C.2 (1972) TEST _IET]IODFOR THE SUFFICIENT VERfF_CAT_ON OF SPEEQ[-PR_VACY

FO'UR_ITIAL (SPP) BASED ON OBJECTIVE MEASUREMENTS URCLUDING _TIIODS FOR THE RATING
OF FUNCTIONAL INTERZONE ATTF_UATION AND NC-BACKGROUND.

It is _h_ purp_ of _hJs _es_ m_hod to d_fin_ _h_ nols_ Isolation Clas_i

th_ NC-B_ck_round and _la_ed quan_iLias, with r_p_c_ _o th_ _qulr_m_nt_ o_

_p_ch privacy in _he open-plan _nd closed-room portlon_ o[ building _p_c_, and _o

d_fln_ me_hods for _h_Ir dlrec_ m_asur_m_nt for v_riflca_ion o_ _he Sp_ch~P_ivacy
Potential (SPP).

31,1.3 PSS 4-1310 (1969) GUID_ SPEC_FFOI_TION, AUDFOMETRIC TEST ROOHS, INSTKGCTIONS FOR
USE.

Thi_ sp_clfica_ion _iv_s requlromen_s £or _he _brlcatlon and Installation of

31.1.4 URS: 4-1515-71 GUID- SPECIFICATION, VIBRATION ISOLATION (FOUR 15140 (1972)).

Th_s speclflca_ion Includes vlhrn_ion Isolation, equipm_n_ balanclng

_0qu1_m_n_s, _nd sound l_v_l crlte_a fo_ equipm_n_ spaces and _x_rlor moun_d
equipment,

31.i.5 P_S: 4-13500 (1974) GUIDE SPECIFICATION, INTEGraTED CEILING AND BACKGROUND (_UR)
SYSTE_f.

This _peclf_c_fon glv_s, in _ddl_io_ _o o_h_r r_quir_m_n_s_ acous_Ic

r_qulr_men_s for _h_ fn_ogra_d C_11_n_ and _ack_round Sy_e1_ _l_c]_ includ_

m_chanlcnl _usp_ns_on _y_tems_ acoustical cil_ or l_y-ln pan_Is, air _ermln_ls,

luminarlo_, NC B_kground distribution system, _nd n_cossary _onn_c_ion .nd

in_rfa¢_ wi_h other building _l_m_nts, as r_qui_d to provid_ llght_ng _uppiy and

r_urn o£ conditioned air, and o_h_r specified p_r_orman_.

31.1.6 FOS: 225-lA CINT) (1964) INTERIM GUIDE SPECIFICATION, ACOUSTICAL PLASTER.

This speclflca_lo_ Sives_ In addition _o o_h_r ins_ilatlon r_qui_em_n_s,

sound control r_qu_m_n_s for acoustical pla_,

31.1.7 URS: T4-I0630 (1975) TEMATIVE GUIDE SPECIFTCATION, FREE STANDING SPACE DIVIDERS.

This tena_iv_ spoclfic_L_ion glv_s, in addlclon to other requlr_mon_s,
_cou_c per_or_nc_ r_qulr_m_n_s _o b_ obtained by laboratory or field _sclng

for fre_ a_ndlng spac_ dlvld_r_. Two _yp_s of free _ndlhg space dlv_ders are
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included, (1) =hose which will provide speech privacy in the proper acoustical

environment, and (2) those which will only provide visual privacy but have sound

absorbing capability. This specificat_on is to be used to procure free s_anding

space dividers only for those projects in which the acoustical performance
specified in PBS: 4-13500 has been provided.

31.1.E PBS: T4-10631 (1975) TENATIVE GUIDE EPECIFICATION_ FREE STANDING SPACE DIVIDERS

(ACOUSTICAL BARRIER TYPE).

This tenntive specification is essentially similar to PSS: T4-I0631 for

acoustical barrier _ype free standing space dividers. It is to be used when only

free standing space dividers which sill provide speech privacy in the proper
acoustic environment are _o be procured and only for those projects in _hleh the

acoustlcal petforms.ce specified in PEEl 4-13500 has bee. provided.
P

31.1.9 PBS: T4-10632 (1975) TENATE_ GUIDE SPECIFICATEONj FREE STANDING SPACE DIVIDERS

• (VISUAL BARRIER TYPE WI_i SOUND ABSORBING CAPABILITY).

_lle tena_ive specification is essentially similar to PBS: T4-10631'_or

visual barrier type free standing space dividers with sound abserbingcapahility.
I_ is to he used only where a condition of speech privacy is not required or where

speech privacy cannot be achieved because of inadequate ceilln8 scoustl_al
performance specified in PEa: 4-13500°

i
I
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32. Society of Automotive Engineers (SAE)

Purchase standards from:

Society of Automotive Engineers, Inc.
400 Commonweslth Drive

Warrendsle, PA 15096

32.1. Summary of Standards

32.1,i SAE J34 (1973) SAE RECOMMENDED PRACTICE, EXTERIOR SOUND LEVEL _ASU_UNENT

PROCEDURE FOR PLEASURE NOTORBOATS.

This EAR Recommeflded Practice est.lbllshes the procedure fo_ measuring the

maxl_um exterior sound level for pleasure motorboats under 65 f¢ (19.8 m) in

lengthl and describes the instrumentation, test si_e, and boat operation for

determining the sound level,

32.1.2 SAE J47 C1575) SAE RECOmmENDED PRACTICE. _LAXIMUM SOUND LEVEL POTENTIAL FOR
MOTORCYCLES.

This SAE Recon_nended Practice establishes the _est procedure, envlronmont and

instrumentation for determlnlnR maximum sound level potential for motorcycles.

32,1,3 SAE d57 [1973) S_E RECO_4ENDED PRACTICE, SOUND LEVEL OF HI_IWAY TRUCK TIRES.

This SAE Recommended Practice establlshes a test procedure for measurlns the

sound level produced by tires intended primarily for IdEhway use on motor trucks,

truck _Factorsl trailers and s_mltrallers_ a.d buses. The procedure provides for
the measurement o£ _he sound gonerat_d by a set of test tires, mounted on the rear

axle operated at 50 mph (80 hm/h) and at maximum rated tire load. Speelflcations
for the instrumentation, the test sl_e_ and £he operation of the test vehicle are
se_ forth to minimize _he effects of e_traneous sound sources and to define _he

basis of reported levels.

32.1._ SAE JSSa (1EVE) NAE RECOS_NDED PRACTICE, EXTERIOR SOUND LEVEL MFASURF_NT

PROCEDURE FOR POWERED MOBILE CONSTRUCTION EQUIP_NT,

Thls SAW Recommended Practdce sees forth the instrumentation and procedure to

he used in measurdng exgerlor sound levels for powered moblle construction
equlpmont of 20 rs_ed bhp and over, Zt ds not intended to cover operation of

safecy devices (such as backup alarms) adr compressors, Jack hammers_ and

machinery designed primarily for operation ell hdghways or wlthln factories,
aircraft, or recreatlon_l vehicles such _s snowmobiles and boats. The Sound
levels obtained by uslng the test procedures set forth In th_s SAE Recommesded

Practice are repeatable and are representative of the higher range of sound levels

generated by _[lemachdnery under actual field operating conditions, hut do sot

necessarily represent the average sound level over a field use cycle.

32,I,5 SAE JiE_ (1972) SAE RECO_4ENDED PRACTICE, QUALIFYING A gOURD DATA ACQUISITION

SYSTEM (ANSI $6.1-1973).

Varlo_s SA5 vehicle noise s_andards requlr_, use oEa sound level meter which

mee_s the requirements of Intern_tlo.nl Eloctrotechn_cal Coromlssdo_ (IEC)
Publlca_ion 179, Precision Sound Level Heters, and American Nstlonsl Standard

(ANSI) SI,4-1961, Sound Level He_ers, The purpose of this Recommcsded Practice is

to provlde a procedure for determining if an acoustical data acqulsl[len system
has performance equlvale_t to such a me,or.
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32.1._ SAg J192a (1973) ShE RECO_R_ENDED pRACTICE, EXTERIOR sOUND LEVEL FOR SNOWFDEILES

(ANSI S6.2-1973),

This SAg Recommended Practice _stabllsbes _he maximum exterior sound l_vel

for sno_rmobiles and describes tbe test procedure, environment, and instrumentation

for determining this sound level.

32°1.7 SAE d331a (1S7S) sag RECO_4ENDEB PRACTICE, SOUND LEVELS FOE MOTORCYCLES°

Tbls SAE Recommended Practice establishes the Ce_t procedurej environment.

ann instrumentatlon for determining sound levels typleal of normal motorcycle
operation,

32.1.8 SAE JS36a (1973) SAg STANDARD, SO'_.:DLD.;gL FOR TRUCK CAB INTERIOR.

This SAg Recommended Practice suggests deslsn criteria for m_xlmum truck cab

interior sound levels and describes the equipment and procedure for det_rmlnlng

thls sound level. This Practice applies £o new motor trucks and truck-_ractors
_nd does not include construction and industrial machinery as outlined _n SAN
JSiSa

32.1.9 SAg J366b (1973) SAE STANDARD, EXTERIOR SOUND LEVEL FOR NFAVY TRUCKS AND BUSES.

This SAg Recommended Practice establishes the maximum exterior soulld level

for blghwny motor trucks, _ruok-tractors_ and buses, and describes the _es_

procedure, envlronmentl and instrumentation for determining the maximum sound

level. _e A-welghted sound level produced by trucks and buses of gross vebicle

weight over 6000 lb. sball not exceed 88 dE a_ a SO foot distance when measured iB
accordance wit]* the procedure described.

32.L.10 EAE J377 (1969) gAS STANDARD, PERFORkL%NEE OF VENICLE TRAFFIC NORNS.

This SAE Standard establishes _he minimum opera_lonal llfe cycles, corroslo.

resistances and sound level output for traffle horns (electric) on new automotive

higbway vehicles. Test equipment, environmentl and proceSuros are opeclfled.

32.1.11 SAg J91Sn (1971) SAg RECOmmENDED pRACTICE, SOUND LEVEL MEASNRE_NTS AT THE

OPERATOR STATION FOR AGRICULTURAL AND CONSTRUCTION EQUIPMENT.

Thls SAg Roeo_xmendsd Practice se_s forth the instrumenta_lon and procedure to

be used in messurlos sound levels at the operator station for agrlcultural and

_ons_rue_ion equlp_ent, ineludlng mobile outdoor industrial equlpi_en_°

32.1.12 SAE J952b (1968) SAg STANDARD, ROUND LEVELS FOR ENGINE POWERED EQUIPMENT.

This SAE Standard establishes m_ximum sound levels for engine powered
equlpmen_ and deso_Ib_s tbe test proeedurep envlronmen_, and instrumentation for

determlnln g these sound levels, It does not include msehlnery deslgned,for

operatlon on highways or wlchln factories and building areas.

32,1.13 SAg lSS6a (1972) SAg STANDARD. SOUND LEVEL FOR PASSENGER CARS AND LI_IT TRUCKS
(ANsi 56.3-1973).

This SAg Sr,andard establlsbes the maximum sound level for passenger cars and
llgbt trucks and describes _he _est proeedure_ eavlronment_ and Instrumestatlo_

for determining thls sound level,

02.1,14 sag d_94b (197/0 SAE RECOmmENDED PRACTICE, PERFOIddANCE, TEST, AND APPLICATION
CRITERIA FOR ELECTRICALLY OP_P_ATED BACKUP ALARM DEVICES.

This SAE Reco,u_nded Practice establishes criteria for backup alarm devices

i on c0nstruc_ion and mobile outdoor industrial machinery. It also establishes the



equipment and procedure to be used when making such measurements as well as sound

level intensity, alarm activation and mounting, The scope of construction and

industrial machinery encompasses only mobile equipment, powered by Interlml

combustion engines and generally utilized outside factory and bulldlng areas, such

as Crawler tractorsp dozers_ loaders, power shovels an({_ranes, motor Draders,

paving maohlnesl off-hlghway trucks, ditchers, trenchers, compactors, scrapers,
and wagons.

• 32.1,15 SAg J1046 (1974) SAg RECOM_NDED PRACTICE, EXTERIOR SOUND LEVEL NEASURE_iENT

L PROCEDURE FOR SMALl, ENGINE POWERED EQUIPMENT.

Thls SAg R_eommended Practice establishes the instrumentation and procedure

to he used In'measuring the maximum exterior sound level for engine powered
equipment under 20 rated hhp. It is in_ended to include equipment such as lawn

tnowers, _now blowers, tillers, e_c. It Is not intended to include equipment

designed prlmarily for operation on highways or within factories and buildings, or

vehicles _uch aB motorcycles, snowmobiles, and pleasure me,or boats that are

covered by other SAg Standards or Recommended PrsctlceB. This SAg Recommended
Praetlee may also be used when messurin R the maximum exterior sound level on

s_ilar equipment powered by olectrlclty or other power sources.

32.1,15 SAg J1060 (1973) SAg RECOMMENDED pRACTICE, SUBJECTIVE RATING SCALE FOR EVALUATION

OF NOISE AND RIDE COMFORT CE_ARACTERISTICS RELATED TO NOTOR VENfCLE TIRES.

This SAE Recommended Practice establishes a rating scale for subjective

evalua=dons of noise and dlscomfor_ in motor vehicles. Through test procedures

utilizing specific vehicles on specific roads, the scale may be utilized to assess
the relative contributions of tJres to noise and discomfort, The noise and ride

comfort characteristics attributed to automotive =ires have cradltlonally been

estl_ated by subJeetively asslgnJng number designations (commonly on a i to ]O

scale) to the audible and tactile sensations observed while traversing a given

road course in a vehicle equipped with the tires under evaluation, Regardless of

advanee's in objective measurements of _ire properties related to noise sad

discomfort, sub_ecttve evaluation will continue to be necessary for tile purpose of
establishing the slgnlfleance of such measurements. The rating scale of this

reco_endatton is applicable to assessment of each of the wide variety of audible
and tactile disturbances referred to by such ter_s as bump, thump, slap, shake.
eta,

32,1.17 SAg Jl074 (197_) SAg RECO_ENDED PRACTICE, ENGINE SOUND LEVEL MEANDRE_IENT
PROCEDURE.

Thls SAE Recommended Prnetlce sets fordl the equipment, environment, and test

procedures to be used in measuring sound levels of engines, The purpose is to
provlde*a unlform method of measuring the maximum acoustical radiation from the

: e_tertpr surfaces of an engine under representative engine operating conditions.
The measured sound levels wlll he useful in development of engines, comparison of

e_slnes, and installation of engines in various applications. The correlation of

, the measured engine sound levels to the various applleatlon sound levels will have

to _e deyeloped.

32,1,18 SAg ,JIO?7 (1975) SAg RECO_4ENDED PRACTICE, MEASUREb_NT OF EXTERIOR SOUND LEVEL OF

i. TRUCKS WITH AUXILIARY EQUIPMENT,

Thls SAE recommended practice establishes the test procedures, environment,

and instrumentation for determinlng the maximum exterior sound,level of motor y
truer and truck-tractor combinations which are fitted with auxiliary equipment and

are intended for highway operation, ft Is intended that the procedures are most

applicable to vehicles having a gross vehicle weight rating (GVWR) greater th_n
4540 kg (in,c00 lhs),
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32.1.19 EAE Jl105 (1975) SAE RECOFD_NDED PRACTICE, PERFORmaNCE, TEST AND APPLICATION
CRITERIA 0P ELECTRICALLY OPERATED FOEWARD WARNING NORN FOE MOBILE CONSTRUCTION
RACIIINERY.

This OAE Recomended Practice estab]Ishes crit_rda for electrically operated

forward warnlnE horns on moblle construction mschlnery. It establishes (a)

forward w0rnlns horn perforsmnc_ requlrementH, (h) nleasur_m_n_ _ecbnlquu for born

performance requiremenEs, (c) laboratory environmental tests and. (d) horn
actlva_ion on the vehlcle.

32.1,20 RAE ARP 796 (1969) ERE AEROSPACE RECD_NDED PRACTICE, MEASUREMENT OF AIRCRAFT
EXTERIOR NOISE IN TEE FIELD.

The purpose of this Recommended Prnctlce is to define measurement techniques

and equipment for acquisition and reduction of basic deta on alrcraft exterlor
,_ulb=, IL i_ IoL _L_ pu_pou_ Lo propose use Of Chess Eechniques or tuiB equipment

for research or monltorins-_ype :es_s.

33.I.21 ERE _RP 86RA(1969) SAE AEROSPACE RECO_NDED PRACTICE. DEFINITIONS AND PROCEDURES i
FOR CO_UTING THE PERCEIVED NOISE LEVEL OF AIRCRAFT NOISE,

This RAE Recommended Practice gives definitions and procedures for computing
the perceived noise level of aircraft nolse. Tb_ perceived nolse level is a

single number rating of th_ noise based upon objective acoustic measurements which

is r_lated to the relatlve subjective response to the noise. The perceived noise
level, as deflned in thds document, is based only on the noise spacers measured in

octave or one-thlrd octave hands of frequency, As sushi it i_ most _¢eurate in
raids g broadband sounds of similar time duratlon whlch do not contain s_rons i

dlscrete frequency components. When sddltlonnl factors _uch aR the duration and

the pre8ence of dlse_ete frequenc F oomponents sre _o b_ ta_e_ in_ _e_unt_ _be
eSS_Ive per_ed nois_ l_vel _EFNL) _F he a preSsured _easur_ _(se_ EAE ARP I

zon). i
32.1.22 RAE ARP 866A (1975) SAE AEROSPACE EEND_ENDED PRACTICE, STANDARD VALUES OF

ABSORPTION AS A FONETION OF TE_EKATL_RE AND N_dIDITY FOR USE IN EVALUATING
AIRCRAFT FLYOVER NOISE.

This report describes a method by whlch values can be obtained for the
absorption of sound in alr over a wide range of temp_raeure and humidity

conditions. Although 1_ was developed primarily for use in evaluating aircraft

fly-over noise measurements, the information should bQ applicable co other noise ,,

problems as well, There are a number of factors which influence the propagation

of aircraft noise from an aircraft ElyIng overhead to a poin_ on the ground. Tbe

purpose here, however, is to consider only the classical and _olecular absorption
of sound e_ergy bY the atmosphere° It is felt that spherical dl_ergenco_ .

scattering, refraction, and other effects should be treated separately.

32.i,23 RAE ARP I071 (1973) SAE AEROSPACE RECO_O_NDED PRACTICE, DEFINITIONS AND PROCEDURES

FOR COMPUTING THE EFFECTIVE PERCEIVED NOISE LEVEL FOR FLYOVER AIRCRAFT NOISE.

The effective perceived noise level, EPNL, specified in units of EPNdE. is a

? single number measure calculated from objective acoustic measurements in
accordance wi=h the procedures defined in this document, It is calculated from a

time sequence of tone-adjusted perceived noise levels which are cnlcul_ted from
one-third octave band noise spectra. The tone adjustments are determioed from

" one-thlrd octave band spectra, by a procedure whlch estinmtes tileexte.t of

discrete frequent F (tone) components from irregularities In the shape of the

one-Chlrd octave band noise spectra.

32,1.24 SAEARP 10SO (1969) SAE AEROSPACE RECO_NDED PRACTICE, FREQEENCYWEIORTING

NETWORK FOR APPROXIMATION OF PERCEIVED NOISE LEVEL FOR AEECRAFT NOISE. .

There has been an increasing deslre for the defln_tlon of a frequency
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welghting network which could be incorporated into direct reading and other

Instrumcnte for an estimate oE the Perceived Nolsc Lev_l of an aircraft _lyover.

Thls Aerospace R_co_ended Practlea speclfles a frequency welghtlng network (the

40-Noy noisiness contour of ARP 865A, Definitions and Ptocedurea fo_ Computdng the

Perce_ed Nulse Lev_l of Aircraft Nolso) may he used for the approzi_atlon of

RArcalved Noise Level.

32,1°25 SAK AIR 817 (1967) SAN AENOSRACEINFORPATION _PO]_T I A TROIINIQUEFOg NARROWBARD
ANALYSISOF A TRANSIENT.

This SAE Report describes a t_chndque for anslyzlng a translent _ignal of

short duT:atfon. The standard _h_d of analyzin8 t_pc r_corded B_gnals of only a

_aw _c_ds durat_o_ is the _Ioop method t_, The magnetic _p_ Is cut and spliced

to form an endless loop_ and the loop _ _eplayed with th_ aid of a tensionln_

• d_.vl_. Difflcul_ 7 _-_cu _Ith _.-_nui_ _g_al_ _ _]_ l_l_th uf ta[_ _qulr_d

to make a Io_p cova_s a _ima ov_r which there i_ a _nsdd_rable variation. The

prlnclplQ of the Bysten_ descr/b_d _s that o£ c_pandlng the tlm_hase of tll_ a_gnal

to _ point a_ which ther_ _8 a l_ngth of t_p_ sufflclent to m_k_ _ loop acro_s
which the 81_nnl is essent_ally constant. Alt]iough the _ethod is one which has

bean u_ed 8p_ciflcally for the snalysls of a_rcraft flyover nolael it could

equally well apply to other nransient slgnal_.

32,1,26 SAN AIR 852 (1965) _AE AEROSPACE INFORK_TION REPORT, HE_IODS OF COHPANENG All,CRAFT

TAKEOFF AND APPROACH NOISE,

_t is the purpo_ of this Informatdon R_port to d_s_rlbe a m_thod for r_tlng

¢o_pl_x a_ft noi_s or nods_ £1yover _ycl_s whlch cannot bc handled by _ans
_f _ath_mti_al fortaula_ by comparln_ them with _Impl_r nirc_sft node.s or _ud_e

flyover cycl_s which can ba handled by mathematical formu1.e. The r_po_t

describes the need for an objective ra_ans fo_ rat_ alrcr_f_ noise _nd r_coI_nenda

area_ which should he Invoatlgated°

32,_.,27 SAK AIR 876 (1965) SAN AEROSPACE INFORMATION REPORT, JET NOISE PREDI_TION.

Th_s SAK Report provddes calcul.tion procedures for predlctln_ _axilnum fly-by
nols_ and maxi_t_ statlc ground operation noi_e from J_t _frcrafto Th_e_ typ_ of

en_in_ e._hauats are consld_red: Ca) Turbojet with standard circular nozzle, (h)
_urboJst w_th nonstandard no_lc, (c) Turbofan o_ bypasa engln_ with (i) un_txad

exhausts or (2) _omplately ml_.ed axhauata°

Nolse pr_d_t_o_ _re i_ _rms _f octave-band _ound p_s_ure l_v_Is of

t_axlmum a_-t_-Stound _ly-by _ola_ or of ma_mum ground-to-ground s_d_-llne n_s_,

Thes_ levels ma r ha c_nv_rted to an over-all sound p_a_urc l_vel or to a

subjective rating such as Per_elved Noise Level.

32,1,28 SAK AIR 902 (1966) SAg AEROSPACg INFORD_TION REPORT, DETER_IINATION OF Mlgl_H

DISTANCE FROH GROUND OBSERVER TO AIRCRAFT FOR ACOUSTIC TESTS.

Thls gag Report deacrlhea a photographic tachnlqus for determining mlnim_m

oh_erv_r-ta-alrcra_t ddstance durdng _cou_t_c I_fly-overt_ test_. Poss_hl_ so_c_s

of error a_ dis_u6Bed_ and _ is shoW_ that with ordlnsry ca_e resultB at8

sufflclently _ccurate to r_qulre no correctlon,

32,1,29 SAN AIR 923 (1966) SAg AEROSPACE INFORMATION REPORT, _[ETHOD FOR CALCLR.ATIRO'T]_E

ATTENUATION O_ AIRCRAFT GROUND TO GROUND N01S_ PROPA_ATION DLhI_NG TAKE- OFF AN_

LANDIng.

Th_ purpos_ of this SAE g_pott i_ to provlde a standard method for predicting

th_ propagatlon o_ nods_ ov_r _p_n tc_rai_ from (a) an airplan_ on the ground to

oth_r Iocatlons on the ground and fro_ (b) an airplane at Ioi_ altitude, - l.c,

wha_¸ground effects exist -- to ioc_tlon_ on the ground at dlstnnc_8 _hi_h ar_

_r_at compared w_h the _i_plane _ltitudc, Thls r_port provld_s extensiv_

Inf_rmatdon on what has h_en cnll_d the _Ishadow eff_ct_ _..c._ att_nuatlotl
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resulClng from temperature and wind s_adlents near the ground, This el/oct Is

c_ll_d "extra g_ound attenuation" beesuse i_ is in addition to the inverse square
a_enoatlon and th_ extra air attenuation.

32,1.30 SAg AIR 1079 (1972) SAg AEROSPACE INPDR_MTION REPORT, AIRCRAFT NOISE RESEARCH
_EEOS,

Thls Informntlon Report is a classification of _urrent alrcraf_ noise

research oeeds, The areas i. which researcb needs exist are characterized broadly
as follows: seoustlcs areas which have general application to a wide variety of

5 aircraft types and operations; specialized Copies in acoustics which relate to

certain alreraft or aircraft types; and areas which are not related dlreetly to

acoustles bu_ which may play a slsnlflcant _ole in alrcraft noise allevlatlon_

32.1,31 SAg AIR 1081 (1971) SAg AEROSPACE INFO_TION REPORT, HOUSE NOISE-REDUCTION
_AS[_E.U_--NTSFOR USE IN STUDIES OF AIRCRAFT FLYOVER NOISE.

i This AIR desordhes the results of some house noise reduction measurements
that were made in five loeatlo.s in the S. S. in 1966, 1964, 1967, and 1969, The

houses used in these Cesta included a wide range of conscructlon types of single
and multiple family dwellings, The house noise reducclons also cover a wide

[ range. The average [louse noise reduetlon developed in thi_ AIR should be used

Only when such an average is needed, The principle objective of this AIR is to
us0 these noise reduction measurements to develop curves showlng the noise

reduction of aircraft flyover noise when _he noise passes _rsm _he outside to _he

inside of houses located in various cllma_es. The nolse-r_duotlon data presented

[ :J herein can be applied _o measorelne.ts of alroraft noise made outdoors in order to
÷ estimate tile noise levels indoors.

32.1.32 S_ AIR lllS (1969) SAE AEROSPACE INFORMATION REPORT, EVALUATION OF ]IEAUPHOSES FOR
DE_0NSTRATIOR OF AIRCRAFT NOISE,

_e purpos_ of this SAE Report is _o present the resul_s of an engineering

evnlua_lon of cor_merelslly available hesdphones from the sta.dpolnts of frequency
rangej flatness of response and tolerancesD and dynamic ra.se,

32,1,33 SAg AIR 1216 (1972) NAg AEROSPACE INFORMATION REPORT, CAPARISONS OF GROUND RUNUP
AND FLYOVER NOISE LEVELS.

The principal purpose of this report is to present and discuss, for each

aircraft, the differences between flyover sound pressure levels (SPLts) and SULks

' ' projected _o comparable flyover conditions from the Sround=runup measurements. A
second purpose of this report is _o present _he differences between ground-runup

SPL_s. measured _t comparable dlsca_ees from the engln_ ov_r concrete and ove_

BraSsy surfaces. Analyses are presented for _hree dlfferen_ engine power settings

for both types of comparisons for both alrplases.

32.2. Draft Proposals _or New Standards

32.2,1 SAE X3919h OPERATOR SOUND LEVEL HRASUR_NT PROCEDURE FOR POWERED MOBILE

EARTI_OVI/_G AND CONSTRUCTION MACHINERY -- SUNGtF_AR _TPE TEST (To replace SAg

JNlNa).

32.2,2 SAg Ill008 EXTERIOR SOUND LEVEL MRASL_NT PROCEDURE FOR SELF-PROPELLED

AGRICULTURAL EQUiPmeNT.

32.2,_ SAg XJI03O HAXI_H SOUND LEVEL FOR PASSE_GSR CARS AND LIGHT TRUC_.

32,2.4 SAg XJI07B HRASURE_NT PROCEDURE FOR RATING SOUND LEVEL OF CONSTRUCTION JOB SITES.

32,2.5 SAg X/1096 M_ASUR_/4ENT OF EXTERIOR SOUND LEVEL OF HEAVY TRUCKS UNDER STATIONARY
CONDITIONS.
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32.2.6 OPURATOR SOUND LEVEL RFASDRENENT PROCEDURE FOR POWERED MOBILE EARI_IMOVING AND

CONSTRUCTION _IACHINER¥ - WORE CYCLE TEST.

32.2.7 RATING OF WARNING HORNS.

32,2.8 INTE_OR SOUNR LEVEL MEASURI_MENT P_CEDDRE FOR PLEASURE _IOTDR BOATS,

_2.2.9 SOUND LEVEL MEASUREMENT PROCNDURUN AT OPERATOEIS EAR FOR SEOWNOBILEU*

_2.2.10 0PURATOR FAR SOUND LEVEL MEASUREMENT PROCEDURE FOR UMALL ENGINE POI_EEED EQUIPS[EFT.

32.2.11 EXTERIOR AND INTERIOR SOUND LEVELS OF DOACRES.

$2°2.12 EXTERT.OR AND INTERIOR SOUND LEVELS OF RAIL RAPID TRANSIT VEHICr.ES.

UE.S.13 RATIFO OF EEIIANDT AND INDUCTION SILENCERS.

32.2.14 TEST PROCEDURE FOR STATIONARY MEASUREMENT OF VhTIICLE E:_UiAUETNOISE,

32.2.15 ACOUSTICAL TERMINOLDEY AND PRESENTATION PRACTICES.

32.2.16 SA[ ARP 1157 EECOMI'_':NURD]_ROFEDURES FOR PRESENTING AND MEASURING AIRCRAFT NOISE IN
TESTING OF EUMAN SUBJECTS.

32.2.17 SAE ARP 1158 EFFECTIVE PERCEIVED NO]lEE LEVEL DETEPU_INATIOU BY DIRECT SUBJECTIVE

3ED&2_ENT TEST,

32.2.18 RAE ARP 1264 AIRPLANE FLYOVK_ NOISE ANALYSIS SYSTEM IJSED FOR EFFECTIVS PERCEIVED

NDISE LEVEL COMPUTATIONS.

32.2.19 REE AP_P iJ07 MEASUREMENT 0F EXTERIOR NOISE PEODNDED UY AIRCRAFT FOWSR UNITS (A_Us)
AED ASSOCIATED EQUIPMENT DDRIME GROUND OPERETIOR.

32.2.20 SAE ASP 3.323MEASUREMENT 0F AIRCRAFT INTERIOR SOUND PRESSURE LEVEUN IN FL_GRT.

32.2,21 RAE AIR 1324 TSE EVALUATION OF AINDLANE INTERIOR FOSSE.

32.2.22 RAE AIR 1327 AFOUSTIC EFFECTS PEODDCED BY A REFLECTING PLANE.

32.2.23 PESDICTION F0F NEAR-FIELD AND FAE-F_ELD pNOPELURF NOISE.

32.2.24 PREDICTION OF NOISE FFUN BLOWN FLAPS FOR UTSL AIRCRAFT.

32.2.25 METSODS TO ACCOUNT FOR THE EFFECTS OF GROUND EEELECTIONS ON ACOUSTIC MFASDEEMENT.

60



33. Steel Door Institute (SDI_

Purchase s_andards from:

SCeel Door Instleute

2130 Keith Building

Cleveland. OH 44115

3E.l, Summary of Standards

33.1.1 SDI 114 (1972) STANDARD ACOUSTICAL PERFORMANCE TEST FOR STEEL DOOR AND _RAME

ASSEmbLIES.

Th_ prima_y purpose oE th_.s procedure _s _o emr_bli.-h min_.mwa ;tanda_d_ _nd

L,=Lhud_ o_ cesclng the effectiveness of steel door and frame aesemblCes under

c£vcumstanc_tl that might remotely be considered normal f_.eld appl_cat£onll and
condi_$ons.

J
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34. WoodworklnB }Mchlnsry F_nufocturors Assoclaclom (I_)

Purchase stondards from: ._

Woodworking Machinery Manufacturers Assocla_ion

1900 Arch scrce_

Phlladeli_hln, PA 19103

34.1. Summary of Standards

34,1,1 W_ TEST CODE (1973) TEST CODE FOR EVALUATING TIlE NOZSE EMISSION OF WOODWORKING

MACHINERY.

This document es_abllshes a cesC code for evaluating noise emissions of

woodworklng machinery. I_ entails _he def_nl_lon of the terminology _o be

employed; dellncaClon of a machine classlflcaCion lndex! and sp_c_fles _est

conditions, opern_Ing conditions, measuring inscrt_ents, mo_hods of measurements

and procedures for reportlng Ces_ ds_n.

L!
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Appendix A, Summary of Federal ReRulatlons

A.I DEPARTMENTOP LABOR OCCUPAT£ONAL NOISE EXPOSURE STANDARD, TITLE 29, CODE OF
FEDERAL EEGULATXONS,CIL_PTEREVIl, PART 1910, EUEPART G, 36 FR 10466, MAY 29,
1971.

The Departmentof 5abor'B noise exposure standard first was promulgated under
the Walsh-][cnleyPublic ContractsAct. It was adopted under the Occupational
Safety and Eealch Act on May 29, 1971, and is appllcnble under the genernl
industry,ccnscructlon,and lonEshore standards, It provdde_ fo_ protection
against theeffects of nolse exposure. Tilecombined effects of the amount Df
exposureat different sound levels are _scd to de_ermlne _hc maximum e_posure
permitt_d. Whe_ the_e permis_ble exposure llmit_ are exceeded,feasdble
ndmlnlstratlvc(dncluddng a continuing hearing conservatlonprogram) and/or
e_ineerln_ concrols must be implemented. See T_b]e h_l_w.

FERtlIES_ELENOISE EXPOSURE5=-l!

Sound
rl_rat fen per level

day, hours dllA slow

6 ................................................ 92

A ................................................ 95

_ 3 ............................................... 97
2 .............................................. 100
1 1/2 ............................................ 102
1 ............................................. 105
1/2 ............................................... 110
1/4 or less ....................................... 115

1/ghen the daily noise exposure is composed of two or more
periods of noise exposure at dfffev.'ent l_vel_, t:h_.r com-
bined ef£ect should be considered, rather _han the individual
effect of each. If _;h_ sum of tile Following Iract;:[ons:
C1/T, -_ C2/F2 .... Cn/Tn exceeds unitp, then, the mixed
exposure should be ¢onsfdered to exceed the limit value. Cn
lndica_es _;ho total C_me of exposur_ at a itpec:_t[ied noise lev_ll
and Tn indica_:e_s _:he total time of _xposure permitted at: that
level.

A.2 DEPARTMENTOF HOUSINGAND URBANDEVELOPIqENTCIRCI.rld_ 1390,2, NO$SE ABATEMENTAND
CONTROL: DEPARTMENTALPOLICY, INPLI_'._I_ATION RESFONEIBIL_TIES ANDSTANDARDS,
AI/EEET 4, 1971,

Th:[s [[ll_ circular rcqu_.res that no_se exposures and _oul_ces o_ noise be give.
adequa_:e cans_dera_::[on as an integral part of urban environments in connect:Ion
with all lIEDprograms which provide f:Lnanc_al support to planning. This
consideration is to be of a form that provides assuranc_ Chat new hous:_.ng arid
other no_._le sens_tive a¢commodaclons will not be planned fo_ areas whose Curl_c_nt
or projected noise exposures exceed the st_lndards cited fn thfs circular.

The basic requirements are given in the followdnE chart:

;I

.i
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EXTE}G_AL NOISE EXPOSURE STANDARDS FOR NEW CONSTRUCTION SITES

. . . (Heam,remen_s and.pro_eettons of noise exposures are to he m_de at

-, appropriate heights shove site boundsrles._

GENERAL EXTEENAL EXPOSURES' AIRPORT ENVIRONS

dE(A) ONE ZONE */ NEF ZONE */ /

UNACCEPTABLE
I

Exceeds 80 dB(A) 60 minutes 3 C I

per 24 hours I

Exceeds 75 dB(A) 8 hours jr

per 24 hours }

.... [Eacepclons are s_rongly dlscouraBed and require a 102(2)C.

,environmen_al statement and the Ssoretar_*s _pproval)

DISCRETIONARY "- NORMALLY UNACCEPTABLE

Exceeds 65 d_ CA) 8 hours per 2 B
24 hours

Loud repetitive sounds on _ite

(Approvals require nodse attenuation measures, the Reslona!

Adm_nistrator's concurrence and a 152(2) C environmental

scacemenc)

DISCRETIONARY -- NO_LLY ACCEPTABLE

DOes riot exceed 65 dE(A) more than

8 hours per 24 hours

'ACCEPTABLE

Does noc exceed 45 dE(A) more _han 1 A

30 minutes per 24 hours

*--/See Appendix 2 for explanations of Composite Noise Ratlng (CNR) end

_oise gxposuro Forecast (NEF).

J
• /

'I'
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A.3 DEPARTMENTOF THE INTERIOR NOISE STANDARD ISSUED UNDER TileFEDERAL COAL HINE
HEALTH AND SA?ETY ACT, TITLE SO, CODE OF FSOERAL REOULATIONS, EIb%PTEEI. PARTS 70
AND 71. 35 FR 5544. APRIL 3, 1970; 36 PE 12739. JULY 7, ]971_ 37 FR 6368, _BCU
28, 1972_ 38 FR i86B&, JULY 13. 1973.

This standard is essentially eimilnr ;o _he Department of Labor Noise
Exposure Standard (see A.I).

A.4 GENERAL SERVICES gDHINISTRATION,PUBLIC BUILDINGS SERVICE CONSTRUCTIONEQUIP_NT
AND PRACTICES, PAR, 44.8 IN 0UIDE SPECIFICATIONPBS 4-01100, OCTOBER 1973.

%
This regulation sets maximum permlsslbl,_noise emission levels for

construction equipment. These levels are given in the followlnE tablel

MAEIMIrMPERMISSIBLENOISE EHISSION LEVELS AT So FEET.

EffectiveDates

Equipment Jul_ 1, 1972 JanuarF 1. 1975

Earthmoving
Brant lender 79 75
backhoes 85 75
dozers 80 75
erectors SO 75
set,pets SS 80
8faders B5 75
truck 91 75
paver 89 80

Ma_e_ials HandllnR
concrete mixer 85 75
concre=e pump 82 75
cran_ 83 75
derrick SS 75

Statlonary
pumps 76 75
genera=ors 78 75
compressors BI 75

Impac=
pile drivers i01 95
Jack hammers B8 75
rock dr_lls 98 80
pneur_itic tools B6 80

Other
saws 78 75
vibra_ors 7E 75

A.5 FEDERAL AVIATION ADMINISTRATION NOISE STANDARDS TITLE 14, CODE OF FEDERAL
REOBLATION5 CHAPTERZ, PART 36, 34 FR 1864, NOVEMBER18j 1969, AS AMENDEDAT 38
FR 29574 OCTOBER 26, 1973

I
This standard outlines procedures for the measurement of aircraft noise

. emissions as received on _he ground. One section Is reserved for settlnS noise
, limits (not y_c specified) for certain aircraft, Noise levels for subsonic
i transport category and turbojet powered airplanes are given. They are:

3

_ 65ii



(i) For approach and sldetlne, ion EPNdB for maximum weights of 60D,OO0

pounds or more, loss 2 EPNdB per halving of the 600,OOO-pound maxl! um we_gb_ down

to 102 EPNdB for maximum welghcs of 75.000 pound, and under.

(2) For takeoff, d08 EPNdO for maximum welgbts of 600,000 pounds or more,

lees 5 EPNdg per halvlng of the 6OO,O00-po0nd maxlmum weight down to 93 EPNdB for

maximum w_iDb_s of 75,000 pounds and under.

A.6 DEPARTMENT OF TRANSPORTATION, FEDERAL NIENNAY ADNINISTRATION VEHICLE INTERIOR

NOISE LEVELS, TITLE 49, CODE OF FEDERAL REGULATIONS, CILAPTER III, SURCI_PTER B,

PART 393.94, 38 FR 30880, ROV_F_ER 8, 1973,

Tb_s regu_atlon speelfies motor earrlcr safety regulations for noise, The

interior sound level of motor vehdeles muse not exceed an A-weighted sound level

of 90 decibels as measured by a m(oropbone located six Inches to the right of and

in tht_ snm_ plane as the drlverBs right ear. Vehicle operatle_ is as follows:

transmission in neutral Bear and the engine at maximum governed speed (or If _be

englne _s _ot equipped with an engln_ governor, a_ tile speed corresponding _o

maximum ra_ed horsepower.

A.7 DEPARTMENT OF TRANSPORTATION. FEDERAL NIGI_AY ADNINISTRA'IION HIGHWAY NOISE CONTROL

STANDARDS AND PROCEDURES, TITLE 23, CODE OF FEDERAL REOUL_%TIONN, C}L_PTER I,

SUSCHAPTER J, PART 772, 38 FR 15953, JUNE 19, 1973, AS _ENDED AT 39 PR 6696.

FEBRUARY 22, 1974.

This regulation provddes noise s_andards and procedures for use by State

hlghway agencies and the Federal Eigbway Admdnlstra_ion (_[WA) in the planning and

design of blgbway8 approved pursuant to _Itle 23, Undted graces Code, and Co

assure tllac measures are taken in the overall public Interes_ _o acbleve highway

noise levels that are compatible with differen_ land uses, with due eonalderatlon

also given _o oth_r social, economic and environme._al effects. Bee Table.

DESIGN NOISE LEVEL/LAND USE RELATIONSHIPS

Land use Design noise level - Llo Doscr_ptlon of land use category

dSA

A 60 (Sxce_or) Trae_s o_ lands in wbleb serenity and quiet are of

e_trnord_nary significance and serve an dmportan_

public need, and where the preserv_tlon of those

qualities is essen_ial if the area is to con_intte

to serve its Intended purpose. Such areas could

include _mphltbeaters_ particular parks or portions

of parks, or open spaces which are dodlca_ed or

reco_nlzed by appropriate local of_lelals for

aetlvltdcs requiring special qualities of serenity

and quiet.

g 70 (Exterior) Residences, motels, hotels, public meeting rooms.

schools, churches, libraries, bospltals, picnic

areas, reereat_o_ areas, playgrounds, active spor_s

areae_ and parks.

75 (Exterior) Developed lands_ properties or activities noc in-

cluded in categories A and g of this subparagraph,

D For requlremen_s on undeveloped lands s_e 772.5(a)

(5) and (6).

55 (Interior) Residences, motels, betels, public meeting rooms,

schools, churches, libraries, hospitals, and ._Iauditoriums.
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A.8 CERTIFICATION PROCEDURES FOR LOW-NOISE-EMISSION pRODUCTS_ TITLE 40, CODE OF

FEDERAL REGULATIONS, PARTS 203,0 - 203,B, 39 FR 6670, FEBRUARY 21, 1974, AS

CORRECTED AT 39 FR 7930_ MARCH i, 1974, EFFECTIVE _%RCH 25, 1974.

Th1_ resul_tlon preBctlbeB p_ocedu_es fo_ the cer_If_catlon of

10w=no_se-emlas_on p_odu¢_. Tt doe_ no_ contuln _he _ow-noi_e-emlsslon Criterion

nor doe_ Lt ¢on_n _he apeclf_c _ta Tequlr_ment_ n_¢_8_ry for de¢_dlnE wh_her

a product _a a "sult_bl_ substitute." Th_s_ will b_ publ_shed la_er.

A,9 ENVIRONNENTAL PROTECTION A_ENC¥ FINAL NOISE _ISSION STANDARDS, NOTO_ CAR_ERS

ENOA_Ep _N INTEI_STATE COmmERCE, TITLE 40_ CODE OF FEDE_, I_GULATIONS, CHAPTER _,

P_RT 202, 39 FR 38_08, OCTOBER 29, 1974.

Th_ _gulat_on establ_shea fi_t_1 no,Be e_i_oN _and_rd_ _or motor _arr_e_

_'_'h_ _ _i_l_ w_IEhc or groa_ eomb_atlon w_h_ is _n excess _ 10,000

pounds) engage_ _n interstate ¢omQ_ce, The r_gul_t_o_ s_pula_e th_ followlng

allowable A-w_ignted _olse levels:

I) A_ whi¢le speeds o_ 35 _ph o_ lea_ under _ny opera_io_l condition --
8_ dB,

2) A_ vehlel_ _eeds in excesa o£ 35 mph under _y ope_at_on_l _ond_on --
92 dn.

3) Stationary _axi_um accele_at_o_ -- _8 dB,

Th_se 11mlt_ ar_ for _ har_ _urf_c_d tes_ _i_ _or _ea_uremen_ _ade 50 _ee_

from th_ _en_erl_ne of the vehicle. Allow_ble l_i_." _ ._o p_-_c_ibed for

al_er_a_e measur_me_ dia_nce_ and _o_ soft surfaced _e_t s_te_.
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Appendix B. Commf_e_s/Technical Con_,c_

1 Acoustical nnd _oard Products Association (ABPA)

(£orm_rly Acoustical and Insulatin_ N_ri,ls As_oci,tio, (AIMA)

_.1 T_chnic_l Commit_e_ on Acoustlc_l _cerial

T_chn_cal _ontac_

R. A. LaCosse

Acousticnl and Board Produe_s Association
205 West Touhy Avenu_
Park Ridge. Ih 60068

2. Acous_ical Socie_ o£ America (AS^)

2.1 ASA Co,_ni_tee on S_andards (ASACOS)

Chairnnn

H. E. yon Gierke

A_rospace M_dic_l Re_e_rc{{ L_b.
Wrigh_ Patterson AFB
Day,on. OH 45433

3. Air _ndi_ionin_ _nd Refri_r,_ion Insci_u_e (AR_)

3.1 Technic_l Cogitate on So_{nd

Clmirmnn

Heil-Quake_ Co_p.
Subsidiary of WhirIpool
647 _omp_on Lan_
Nashville. TN 3720_

4. A_r Dlf£u_ion Council (ADC)

_.1 NO ac_iv_ commit_e_s _ present.

Technic_ Con_c_

_. Otto
Air D£ffusion Council

_$5 Notch Michigan Ave.
Chic,go. IL _0611
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5. Air Movln= and Condltlonin B Assoclat_on (AMCA)

5.i Technical Advls_ry Committee on Sound

K. N. _urkhardt

Technlcal DJrec_or

Air Movln_ _nd Cond_tloning AaSOclatlon
30 West nlversJ_ty Drive

Arlington Hoi&hts, IL 60004

- _ 5. Amerlcan C-ear Manu£acturers _ssociatlon _AGMA_

6.1 A_oustical Technology Commltte_

Chn_rman

%
W. B adley

hil_delph_ Gesr Works

K_ng o_ Prussla. PA ig406

. 7. Amerlc_n Natlonnl Standards Instltu_ (ANSI_

7._ ANSI SI Acoustics

Chalrman

E° E. Gro_B

Genotal Radio Co.

300 Bakez Ave.
Concord. _ 01742

7.2 ANSZ $3 Bioacous_I=_

Chnlrman

W.Melnlck

Ohio State Unlverslty

Colle_ of Mediolne
Dept. of Otolnryngology

3024 University Hospital Cllnlc
456 Cl_nl= Drive

Columbus. OH 43210

B. American 5oc_et_ o£ IIeatln_ R_ri_eratln_ and

Air Cond_t_onln_ En_neors {ASHRAE 1

B.I 2.6 Sound _nd Vlb_tlon Technical Commlttoo

Tecllnlcal Contact

_. _. LnCourt_

American Society of ll_t_ng, Re£r_getatingp and Air Conditioning Engineers
3_5 E. 47th St.

N_w York, NY i0017
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9. America. SocleCy for TesCln 8 and _Mcerlals (ASTH)

9,_ ASTM E-33 Envlronmental Acoustic.

Chaiz_nan

H. F° KinBabury

P_nnsylvanla SCaCo Unlveralty

Ualveralcy Pack, PA 16801

10. American Textile Hach_nQry Asso_iaclon (ATHA)

10,1 NO acC_ve committees aC p_eDent, t

T_hnlcal Concact I

W_ nacl_lch _
L_@aona Co_p_ _
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13. Compreaaed Air and Gae Znatltuce (CAGe)

13.1 _o act£v_ Co_'alttees a_ prebend* i

/
Technical Contac_

A. P, _erry

Compre6Bed AI_ and Gns Inacitu_e

2130 Kelth R1dg,
Cleveland 0_I _I15

14. D1eael E_nglne Hamlf_urcr_ ,_o_d_ion _DE3_A_̧

Technical Contact

A. P, _qhercy

Se_eta_y-Tr_aD_rer

D_Bel Engine Hanu_turerB Assoclatlon /

21_0 _e_th _Idg,

Clevaland, O_ _115

15. _lec_conle Indus_taaAa_ocla_n _EIA_

15,1 _le_oa_oust_c Committee

Chairman " _ "

P. B. _i11_ams
Rap_d D_e Holding Co.
Ch111e_ Pa_k, _L _0_75

i, 16. Federal Construction Guide Spe_#t_a_ton _FCG

16°i No aG_ive _o/ml_tt_e6 a_ _escn_°

H, Dormer

EX_U_v_ _ec_etaty

Butld_ng Reaear_h Adv_aocy _oacd

_ed_r_l ConB_Euc_on Counc_l ' , '

21QI Cona_i_utlon Avenue, N._,

_a_1_g_on_ _C 20_IB

• 17_ Federa_._pe_ca_1ona i _ '
2

17.1 _0 aCtiVe comm1_ee_ _ _ese_£.

Information

Specification Sale_ _3F_.O_)

_u_id_n_ 197, _ah_ng_on Nav_ Yard
General Se_v_ce_ Ad_B_ra_on

Wa_hln_ton_ D, C. 20_07
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18. IIome Ventilatln R rnstltute (HVI)

18.1 Sound Subcommittee of Enslneer£ng Con_n£tcee

Teehnlcal Contact

D, McClu_8
Assoclate Director

OQme Vent£1atlns Tnst£tute

230 North MichIsan Ave.

Chlca8o , ZL 60601

19. InduBtrlal S_lencer Manufacturers Assoclatlon (ISMA)

19,1 NO active commlttees at p_esen_.

Teehnlc_l Contact

R, J. Yeaset, ISMA

c/o BurSenS Induat_les
P, S. nox 47146

D_11as. TX 75247

20. Inett_uto of Electrical and Elec_ronlc En81neer. (IEE_)

20.i Acoustlcal Speech _nd SiSnal Proce_acog Standards Comm£ttee

Chairman

If, R° Silbiser
_ell Lubor_orleB

3E Corner Craw_o_ds _c_d 511

Ho1_del. NJ 07733

21, Zns_rument Soclet_ of Amerlea (ZSA)

21._ No active comm_tteea nt present,

Techn_l Contact

R. G, H_nd

ManaSe_, Pub_icat_on_, _ducatlon and Stand_rd_

_atrument Soe£ety of America
400 St_nw_x Street

P£ttebursh, PA i§222

22. Inter.at_onal Conference of B_id±n_ Offlc_als (ICBO)

22,1 No act_v_ co_m£ttees at pre_ent.

Techn£cal Contact

Tochnlcal D_rQcto_

Internat_onel _onfe_en_e of Bulld_n_ Off_c_]_
5360 Sou_hW_rknmn Mill Sold

Whittier, C_i_o_n_ 90601
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23. International Elec_rocechnical Cor_tnJion (IEC)

23.2 IEC/TC 29 IEC Techn_c_l Commi_eo on El¢c_roncouet_ce

Chair_.

W. W. Lan S
IBM Acoustics Lab. B14g. 704
P. 0° Box _90

Poughkeepsie. NY 16203

23.2 IEC/TC 29/SC 29C Me.sur_g Device8

U. S. Tech._c.2 Adviaory Group

ANSI $1 Acous_icsANSI $2 Mecha,_ca2 Sho_k and V_hration

A_S_ $3 Bioacous_c_
I

U. S. Technical Advisor

W. _. Kunde_
General R_d_o Co.
300 Bnke_ Ave.
Conco_d_ HA 01742

24. In_erna_ona20r_,_zn_on for S_and_diza_o, (2SO_.

24.1 ISO/T¢ 43/SC 2 No_se

U. S. Te_hnica2 Advieory Gro,p

ANSI S1 Acoustics
ANSI $3 _£oacous_c_

U° S. Technical Advisor

L. Ba_chelder
983 Me_o_al Dr_v_

ca_br_48e. MA 02238

2_.2 2S0/TC 43/SC _ Bui2d_nS Acoun_£cs

_. S. Technical Advisory Qroup

ASTM E 33 E_v_ro_en_nl _coustlcs

U. S. _chn_ca2 Advisor

va_c

25. M_21_,r_ Spec_E_ca_on_

25._ No _c_ve ¢or_ees a_ present.

Infort_n_on

Co_n_2_g Off,cot
Nava2 Pub2_cnciane and Forms Ce_er

_hiladel_hin. PA 19220
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25. N.tlonal. Ele=trlcal F_nufacturers Assoclntlon (NEMA_.

26.1 _ active co_lttees at present.

Technical Contact

Ms. V. Morgan

_tional Elec_ri_l _nuf_cturers A6so_ation

155 East 44th Street

New York. NY 10017

27. National Fluid Power _s_clation (NFP^ 1

_7.1 Sound Measuremen_ Coordinatin8 Co_ittee

Chairman

G° Czarne=ki

Delmvel
I_t0 Pump Division

P° O. _ox 321

Trenton. NJ 08602

2B. National M_chine Tool Builders Association _NNBTA)

28.1 No _ctive =o_ittees at preBent°

Technical C_ntact

W. Atkin_o_. Jr_

_.fe_y Dire=tot
_t_o_al Machine Tool Builders Assoc_nt_on

7901 West P_rk Drive

M_Le_n. VA 22101

29. _.t_onal S=hool Supply and Equipment _soc_tion (NSSEA

29.1 No _ct_v_ co,trees at pre_ent.

Technical Contact

National School Supply _nd Equipment Assocfa_ion

1500 Wilson _lvd.

Arlingconj VA 22209

30. Power S_w _nuf_turers Association _PSMA 1

30.1 No _t_ve cow,trees _t p_esent.

Tech_ical C_nt_ct

J. W. Cawthorne

Powe_ Saw_nufa_turers Association

_ox 7256
_elle V_ewStat_on
Alex_ndrt., VA 22307
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31, Public Buildin_ Service (PBS)

31.I No _ccive commi_tceB a_ p_s_n_,

Tschnlesl Con_ac_

J. Parker

Offlc_ of Con_truc_lon Han_g_ment

Crlteri_ and Research Branch

Pdn, 330fiGSA Bldg.
19th and F S_reQt, N.W.

_hing_onl DC 20405

_2. Society of Automotive En_ineer_._S_

_ 2 32.1 SAE Comm_c_e A-21, Aircraft Nolsc M_asurement

Ch_rm_n

F. _ golk

American Airlines, Inc°

633 Third Ave.
N_w York, _Y

32._ SA_ V_hicle Sound Lew_ Cool,tee

Chai_an

R, K° Hillqui_t

Project _lanag_r
No_s_ _od Vibr_lon L_bora_ory

GM Proving _round

/ _il£or_ MI 480_2

_2.3 SAE Off-Road Sound Lev_l C_i_tee

Chalrmn_

J, M° Hohr

Director of Research

Dutboa_d Ma_In_ Co_p,
P, O. Box 66_

Milwaukee, WI 53201

33, S_eel Door I_s_itute (SDY_

33.1 No ac_iv_ co_Ittee_ at pr_en_.

T_chnlcal Con_ac_

S_cre_ry-T_easu_er
S_O_I Door I_st_ut_

I_30 Kelth Build_n_

C1ew1_nd, OH 44115

7S



34, Woodwork_n_ Haehinor_ V_nufacturers As_ocinCion (I4Hr/A)

34ol NO active conffol_teea a_ pre_e_.

Technical Contact

tdoodwoTkingHachinery FLanu_cturc_s Assoc_ation
1900 Arch Street

Philadelpilia, _A 19103

_ _,OOVER_tME_tTPRINTINGOFFICE:Ig?_ ._l_).aoL/:l)7 1,3
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U.S. O£ I. PUIII.ICA'fION (}ll I(l_l*t)l{T NO. 2. Gov't Aoce_io, 3. RcclpJent's Accession No.
BIBLIOGRAPHIC DATA No.

SHEET NBSSP-386, 1976 edition
14. "JTI'LI! AND SUI_T[FI.E 5. P,bl_c.tiun i)at_

Standards on Noise Measurements, Rating Schemes, April 1976
and DefinlFlonB I A Compilation 6. Perlormln/I Or/;aniznUon Code

7. AUTIIORIS) $. Perfornfing Organ. Report Nn.

Thomas L. Quindr),_ Editor
9. PI_RI:ORMJNG ORGANIZ.%T_ON NAME AND AODnE.qS 1O. Pro_ect/T_sk/_Fnrk Utth No.

2000150
NA¥_ONAL BUREAU OF STANDARDS
DEPAN'f¼BtIT OF CO¼ktERCE ;I* Co, travel/Grant No.

.4 WASHINGTON, D,C, 20234

12, 5punsorin_ Ot_nlzutio. Name _nd Cllmptele Addtes._ Iitreot. City. Stat_. ZIP) 113. Type OI Report & F*crlu_
Ctwered

Same _s No, 9.
]4, Spor*sorin_ Agency CoJe

I$*SUPPLEMI_NTARV NOTHS

Library of Congress Catalog Card Number: 73-600305
]6. ABSTRACT (A 200_woed Of le_#H [dClI#I_I #isomer y ol mo_f _l_tHicant i,fomlatian. If docUmenl Includ_ a #lilnlllcant

blblio_r.phy or Iitetal_re_ t_urv_y, m_nti_l it hero,)

This compilation deals with m_tarlal assembled from the varloua standards= industrlal
lad tradR ozBanizatlons, or technlcsl and scientific societies concerned with acoustlce.
there has been no attempF to review or evaluate che standards, but raFher Just to list

Iocumenta covering measurement techniques, calibration methods, definltlons_ratln8
_chemes, aztdequipment and product specifications concerned with noise. Those standards
lealins soiBly with ultrasonics, audio equipment, or shock and vibration have not

_enerally been included. The paragraphs describing the standards give a brief summary
3f intent and/or scope of the standard. In some cases the paragraph is the official
_ascrlpClon o_ the standard as issued by the organization or society p_omulgating the
_andnzd, while in others the paragraph merely describes the intent of the _tandard.

?reposed standards are also listed where available, Not listed are proposed revisions
_ current standards and those which musF be respproved so remain In effect. For the
:onvenlence o_ those readers wishing to purchase copies of standards, names and addressee
_or the various organizations and/or societies _re provided. Federal Regulations
lirectly involvin_ noise measurements are given in Appendix A. Appendix B lists active
lcom_Itteesfor each organization and names and addresses of appropriate committee
_halrmen or technical contacts. This compilation includes all _Rfor_Ratlo_%•availnble as
bf January l, 1976.

fY_ KI!Y ?lORDS f_lx to twelve entries; alphahelicM order; capitalize only the first I.tter of _o first key tvo,I Imlv_a a proper

_a81@; _p_rsted b)' 8@m]calo#1_)

Acoustics; noise; rating scheme; sound; standards oFganlzatlon.

)8, AVAILAB_LITM _ Unlimited 19, SHCUIUTM CLASS 2l. NO, OF PAGF.S
iT_tlSnB}_OltT)

i'_ _ _ForOllic_al nDtlrlbuUon, DoNor R_)ease to NTIS. UNCL ASSIF IF.D 84

• ['tz_ 0 der From Su .. of Doe. U.S* Goveromenl Ill_pun_Olfice 2_. SECURITY CLASS _2, Price

<_1.9o
_ ._ [] Order P am N_ttinnM Technical lnformallon Service (NTIS)

Sprin_l(cld,Virgin a 22151 UNCLASSIFIED
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NBSTECHNICALPUBLICATIONS
M

PERI001CALS JroHram coordinated by NBS. PrnRram under authority i
of Natlnnal Stsudard Date Act (Pubfie Law 90-3P6 . :

,_OURNAL OF RESEARCH reports National Bureatl
of Standards rese=¢r©h and development tn physics, NOTE! At present the prlneipa) publication outlet for I
mathematics end chemistry. It is publluhed In two sac- these data is the Journal of Physical and Chemical .
fiend, available asparately: Reference Data (JPCRD) pubfished quarterly for NBS ;

by the American Chemica{ Society (ACS) and the Amer-
• Physics and Chemtetrp (Section A) Icon Institute of Physics IAIP). Subscrtp_ionJ, reprints, ' "i
Papers of mteresl primarily to scientists working in and supplements available from ACS, 1155 Sixteenth r
these fields. Thin section covers n broad range of physb St, N. W,, Wash, D, C. 20056,
eal sad chemical research, with major emphasis on
standards of physical measurement fu_darr*ental son, Sufidlng Science Series--Disseminates technical Infer

Itants. and properties of matter. IsaiJed six times a rnation developed at the lluteau on building materials t '
year. AnnUaL suhseriptlonl Domestic, $[7,00 i Foreignp components, systems, and whole structures, '['he Iteries
$21.25. presents resesrch results, test methods, and perform-

ance criteria related to the struetaral a;ld environmen-
• Mathema¢lcsl ScJenee_ ISection B) lal functions and the durability and safety character- ' :'

Studlel and compilations designed maln]_ for the ninth- istics of bu[kfin_ elements _nd system_. ,L _;..

emallclao am1 theoretical plwslelsL T_pics in moths- 'technical Nnte_--Stutfies or reports which are complete
matlcal statistics, theory of experiment design, numerb in themselves hut restrictive in their treatment of a .... .
col analysis, theoretical phpalc| aria c[lemlelry, logical _ul0ect. Anuloftous to monographs hut not so ¢ompre. L.
dellign aild progrnrntning of computers and computer hen=ice in scope or definitive in treatmellt of the sub-

1 sy_em_. Short numerical tallies Isaned quarterly. An. jest srea, Often _erve as i_ vekic]e for final reports of _ "

Jh neat subscription: Dome=tie. $9,fl0; Foreign $11.25. _ork performed at NSS under the sponsorship of other' : '

DIME_StONS/NIIS (formerly Teehnlral Ne_m Sol, goeernment agencies.

letln)--This monthl_ magazine la published to inform 'Polanlary Product Sland_rd_Deve]oped under pro. ':: •
scientists, engineers, r_ua]l_essmen. Industry I te_ehersp cedurc_ published by the Department of Commerce In ' _"
students, and consumers of the late_t advances _n Part tO, Title Id_ of the Code of Federal /tcgulatlonn, _.
science and tschnolog?, with primary empna=ls on the The purpose of the standards is to establish nntionally
work at NBS, Tile magazine highlights and reviews such recognized requirements for products, and to provide
tsatles as ener_p research, fire proteetloll, bgfidln_ tech. aS concerned Interests wltb a basis for comrflo_ Under. '
no]ogy_ toetrlc conversion, pollution abatement health s_anding of the characteristics of the products, NBS
and safety, and consumer product performance. In addi. administers this program a_ a supplement tu the activi-
ties, it 1reports lhe rel_ulta of Sure•u programs in tie_ of the private sector st_ndardJzblg organizations.
r$1easgren2#nl_ standards and techniques, properties of
r¢l_ler all(l rqalnrJal[ engLneering utsndsrd$ and sere. Federal Inf_rnla(h)l_ Ppacel#sln_[ Standards Pubficatlo_M
ces. nstrumenlatmn, nail automatic dat_ processing, (PIPS I'UDS)--Publicutions in this series collectively

eon_titnto the Fedt'ral Information Processing Stand.
Annual subeerlptlnn: Domestic. $9.46; Foreign, $11.86, ards Segister. Segister serves as thu olfieial =ource of

inf,)rnlstion in the Federal Government re_ardJng _tand-

NONPERIODICALS nrd_ issued by NBS puraaant to tile Federal Property
and Administrativn Services Act of ]!14p as amended

Monographs--Major eoutributions to the technical liter. Pub c ,nw Rg-30fi (79 St=t, 1127), anti as implemented
ature on various aubJects rahtted to the Purenu's scJen- hy Executive Order 11717 (3H FR 12315, d_ded May 11, _: r_'

tiflc _nd technical activities. 1tl73) nnd Part d of Title 16 CFR (Cnd_ of Fc_r_l i'"Itegtdatiom_l.
II_ndhc_k_--Recommendell codes )f englneerlng aml _ "

Consalaee lnforflmlion Series--Practical in format 011n
industrial practice (Including safety codes] developed hosed on NIIS rt, nearch and experience covering areas
in cooperation with interested industries professiuntd _f _teres t tu th e nonsurner, Ellsfi¥ understandable
organizations, end regulatory bodies, language, and ifiustrntlons provide _snful huckground
Special Publleatlon•--Include proceedings of cnnfer- knowlndge for shopping in today's technological

eases sponsored by NSS. NSS ilnnual reports, aria o_/_er marketplace.

special pnblleatlans appropriate to tnl_ grouping such NI].q Interageno' Reports (NIISIIf)--A spy?tel series of
a_ well charts, pocket cards, end bibliographies.

interim or final reports on work performed by NBS for

AppSed MathemaH©s =_eries--MathemaHca) tahles_ outside sponsors (both govermnent and non-govern-
manuals, and studies oP special interest to physicists, ment}, In genera], initiM distribution Js bandied by the
engineers, chemists, biologists, mathematieinns, cam- sponsor;puldicdi_tributionlsbytheNatlonaITechnieal
purer programmers, and others engaged in scientific Information Service (Springfield, Va, 22161) in paper

copy or microfiche form,and technical work.

NstJonsl Standard Referextee D•ta Series--Provides Order NI_S pul_ileatlons ie;_:cept NSSIR's and l]lbl o-
quantitative data on the physical and chemical proper- graphic Subscription Serv ees) from: Superintendent af
ties of materiels compiled from the _orld's literature Documents, Governnlent Printhlg Ol_ee, Washington,
_nd critically evaluated. Developed under a world.wide D.C, 20402.

EIBLIOGRAPtlIC SUBSCRIPTION SERVICES

The following current-aw_ren••_ and IItertture-_urvey aurveyisSth.dquartully, Annu s set :$20fio

L_I hibllographien are Issued per/odically by Ihe Sureau: He d s bscr[ptiol or_ ors nn{ renlJttatn'n_ for the
Cryogenl© Datl Center Current Awsren¢•s Service precl,ding ilildiogrztphie -services to Nntlnnnl Na-

ssau I)f St;tndnrds Cryoge c ) ta Center (275 fi'))
A literature survey lssuel biweekly Annual sub- lie i]dor, Cu]nradn _()3fi, d

,_ scrlpuon: Domestic $20.00; foreign. $25,00. |','h'rlromagnvtie _letr.]ogy Currcat Awareness Service

I,i_uefled Natural (;aN. A literature surveF Issued (Iqar- Iss_lud monthly, Annual _nbseriptlon: $24.00, Send
subscription order and remittance tn Electromagnetic=

terlp AnnUal=Oh=caption: $20.00. DJvis{en, National llurca_a of Shlndards_ Houlder, :i
Supereondu¢ftng Device• _nd M•terial_. A terature Coin. 80302.


