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1. vauwnm
nannNIINInsgILatull a5UNEiINITAULTIBULATRINTIFAUTINNINNITLABY

wuutidearuenie l9swiuyilsianseuluy easideaiiienasounay N1sMsEUNISEmMTY

NsaRULiEy MTNeNAzaUIEy IAaRUWIBU TUABUNITARULEU NISATUIMNANITAD UMWY

n15UsEiuA1IAullLdueuYDIN15In (uncertainty of measurement) Tususesn1sasuLfiau

N1INIUABULALLNAUTINITEBUTU (acceptance limit) nantnagiuInsgruatulldnugiuuiain
419991U IEC 60645-1:2017

2. 1@na1531489
onanse9denaluil azduaduiagdunazidudssndudmsunisussgndldiv

ANLNUTININTFIUL

ISO/IEC 17025 General requirements for the competence of testing and calibration

JCGM 100

JCGM 200

JCGM 200

ISO 80000-1
IEC 60645-1

IEC 60318-1

ISO 389-1

ISO 389-4

IEC 61260-1

IEC 60942

laboratories

Evaluation of Measurement data — Guide to the Expression of Uncertainty in
Measurement

International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)
Uismaﬁwﬁmmﬁmmiwdmﬂizmﬂ-umﬁmﬁuﬂmuazLLuaﬁmﬁalﬂ NEoUAANA
AFeuduius Glody)

Quantities and units — Part 1: General

Electroacoustics — Audiometric equipment Part 1 : Equipment for pure-tone
audiometer

Electroacoustics — Simulators of human head and ear-Part 1 : Ear simulator
for the measurement of supra-aural and circumaural earphones

Acoustics — Reference zero for the calibration of audiometric equipment -
Part 1 : Reference equivalent threshold sound pressure levels for pure tones
and supra-aural earphones

Acoustics — Reference zero for the calibration of audiometric equipment -
Part 4 : Reference levels for narrow-band masking noise

Electroacoustics — Octave-band and fractional-octave-band filters — Part 1 :
Specifications

Electroacoustics-Sound Calibrator
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IEC 61094-4  Measurement microphones — Part 4: Specifications for working standard

microphones

3. dew
3.1 52AUANNAULEDY (sound pressure level)
ANEIUTIADNIINLVINIUAULEEN (sound pressure) WBUAUAINAULEES
fiyuyud3uladu (threshold of hearing) TAwnAY 20 Tulasniada (UPa) sefuAdufuLEesd]
wihedundiua (dB)
3.2 szduauduidesdredeiiyuyudisulddu (reference equivalent
threshold sound pressure level; RETSPL)
AnanvesszRumNLRuEsyIywiEuluduALansTaisuvesnisle
uluyitoy (artificial ear) & m3uyils (earphone) wfinfifiuuad1 RETSPL azumnsnafiuluusias
aud fmbedundiua (dB)
3.3 52AUNSLABU (hearing level)
sefuANNFudsAnnyiladluSsfiouiidnuaaudien RETSPL
Tagsziumslsguazuansiuluiazanud fmbedunduasefunslaou (dBHL)
3.4  52AULEE9A29 (masking noise level)
sefuldssiuszneuferdsaansannudlutisuay (narow band noise)
seiudsiasazgningludminadlalliinsese lnedfnguszasdifiodeatunislédudssdy 1
wihelunduaseiunsladu (dBHL)
3.5 yuiieu (artificial ear)
gunsaiflddmivinseduanududesidndalaeyilddgiululasiny

Y
=

iieudl 2 viln Ao ezaafnAUlUes (acoustic coupler) wagydnaas (ear simulator)

3.6 W4 (earphone)
AnUasdygia (transducer) sfinfinvasdgrausesulviln (voltage)

[ Ag]

=4

Huausuides yitslddmiunsranislédu useondu 3 vila fe yilsviannauuluy (supra-
aural earphone) y#l¥inasauluy (circumaural earphone) wagyleyilaldlugey (insert
earphone)
3.7 lulaslnu (microphone)
Frulasdyyraviafiwlasaududsadudyaiaini lalasluuild
dmsuasuiiuiriomsrvanssanmnsiity Wulilasiiuedailddmsvanudomuunsaes
(pressure field) vwALdURIUANENA1Y 1/2 i vseuia WS2P wazaua 1 i anansaldldnauin
WS1P ugy vila LSIP ﬁgqﬁsﬁuﬁ’wﬁmaml,ﬂw
38 iAsesdAseidaudes (sound analyzer)
in3asinsziuides (sound level meter) silafififlardiuiinseidayaiandes
U nsesdgyaimal1udides (band pass filter) ’j’mmmﬁmﬁyauimﬁuaaé’mmﬂm

g15uaiin (total harmonic distortion) waginaud (frequency)
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4. MISMIBUNITEMSUNITARULEU
4.1 dANITHINADNUALLENYININYDIQUNYI
gaungil (temperature) . 15°CHe35°C
ALTLEINS (relative humidity)  : 30 9%RH &9 90 %RH
AIUALUTIEINIA (pressure) : 98 kPa 019 104 kPa
syfudBIuMEs (backeround noise)  :  MndsesuAIsULEseTivhnsTneeates 15 dB
VNLELIAR)

- sedudeeiiunds unsimdesneluyiien ﬁﬂﬂ’]ii’wé’qam&gmﬁwuwﬁwLLanLajﬁmiﬁhaL%sN
a9 sananyils
- lumsnenuranisiamsseyanmzandonvnyiviinisia
4.2 nsnsradeuilosdu
4.2.1 @l (power cord) egluanmund liflduladnvvena
4.2.2 Fua3ns
- Yumuau aunsavinaulaegaung
- MPBUAAIKE LansalAog ALY Tal
4.2.3 yils Preuazan
- aeyilslaianen
- Udnidsuyiladndaiedes (earphone jack) agluanmmund
- Waﬂﬁmﬁﬂ (cushion earphone) l3i@na1n
- fumneduy (headband) oeluanmdianusaldamls
4.3 nsAnRe

[ (%
Y Y

Anrsgunsaluarmsuiuiisuiniesinsesuides msfanigunsaifauandly
SUl 1 Tduneusrieluil

4.3.1 ﬁaqﬂnsaﬂwwé@mmﬁmﬁu (pre-amplifier) vi1lugegruvey
Wivw wazatsdalulasliu (extension microphone cable) mﬂfqﬂﬂsaisumaé’ﬁyapmﬁaaé’ulﬂé’a
in3esinsesiuides duanmy @

4.3.2 Uszneululastriuludigruvemiion duanmu @

4.3.3 Yuiflsuiniosinseduides lnsldinTosiudndayaiandes (sound

= A

JeRUNEHARRMUA

[y

calibrator) Jufigndnfivun TunsuLazisn1suiuifisunIesinseduidesaunsaglaainaioves
\ATOINTEAULAEY U

89
4.3.4 Uszneundion dauansmu O
4.3.5 ayilavuniisdlaglidunisvesdonisesnveudeagusiim
Asnansvestessiuidesemyiion @
4.3.6 navilesneusena 5.3 Tadu (N) v3e 4.5 Tadu (N) danuiawaialyl
\iu £0.5 Wadiu
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e (earphone) :

=
N8y @
v

(acoustic coupler)

microphone @

o=

©

2ee
Ee® pre-amplifier
s
as e
ﬂl s s
1AR9INTEAULAEY

JUT 1 uansnisuszneuyfisuuazinIasinsyaudes

4.4 A1SASIVENTNAMUNS DUV ILATDINNNNITEBUBU
Taniannisaausisumnnulinasasiiasinanluinnuniou 1wy aind

AIUANdy adesiIuiaUnAnTelivinau diuntuauaudYinnuiaunanselivinny

% =

doaandesiisneeenuniaunfvdeliseles
4.5 nssuAMUNTeNvRASBsIINERUEY
451 Waiaiesmmeaussnammslabuiiozasuiiiouliegluaniizndon
Ty Wunalsidesndn 20 wiil viemudiguanuusih
452 dsanuuseidosinuyilaiisefunisledu 70 dBHL sgredeiiles

Uszunas 10 39 Teeisuannanudignluaunseninsunnaudniuuesog
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5. wisndwasndauiiau
5.1 AR (frequency)

5.2 S¥AUAMNAULEYY (sound pressure level)

5.3 S¥AULEYNa29 (masking noise level)

5.4 ANUYNABIYBINTAIUANTEAULYE I8 (accuracy of signal level control)

5.5 anuRaLisusINYesdygIaesuein (total harmonic distortion)

6. IndRULIBY

PADUMHUTDIARENITITLADT LAAIAINITIN 1

a =
M99 1 f\]‘ﬂa@ULV]EJU

PUaNYINNTERUEU

SRRV

A (frequency)

N52AUNTSHAgY 70 dBHL YNAIUDIATEINTIEANTIONIN
nstaguansadnela

SEAUANUAULEE

(sound pressure levels)

N52AUNTSHAgY 70 dBHL YNAUDIATEINTIEANTTONIN
nsleguaunsadela

SEAULAER9

(masking noise level)

N52AUNTstAgY 70 dBHL YNAUDIATEINTINEANTIONIN
nsleguaunsadela

ANYNABIVBINITAIUANTEAUTEAU
GRTRTRRY

(accuracy of signal level control)

NNTEAUNISLABUIIATRINTINANTIAN NN A BUAINTO

a

91ele 1Anud 1 kHz

ANAURALNEUTILYD IS Ug SHETN

(total harmonic distortion)

[y

fienud 125 Hz fa 8 kHz a1 SeaunslaBudsd
65 dBHL dmSuAaA 125 Hz 9 200 Hz

80 dBHL dwuaud 250 Hz 89 400 Hz

100 dBHL& M UAUA 500 Hz &3 8000 Hz

P18 TUNSANlUAINNTOAITEAUNITIADUAINTANTAUR
—

IinaAseAvaIanvasAIesiinsaaumiey

7. YumduNISEIUIEU

7.1 VUNBUNITHIUMIBUAIIND

1A3835l03MI§1UkARUNTA]

1) yayiiey

2)  gudmtin Ywa 530 5L £50 N3 TEYUIA 450 NFU +50 NU

'
6 o a

3)  1ATEINTEAULEEIUTOLATBIATITRF Yy L d s laNA T e A Tun

aunsainanuddela
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d' o v o P ¢ ) a v
KAL) ‘Vi’]ﬂLﬂiaﬂ'ﬂ@ﬁ%ﬂULﬂﬂﬂiuﬂJﬁﬂﬂ UINAITUD ﬁ’]ll']iﬂisﬁ

o [y

i
m‘%laﬁﬂmmﬁlsumaagzmmh\lﬁw (frequency counter) ’B’Qﬂamﬁmﬂsziaaaaujmgmlvmmaaﬂ (output)
vounsasinseiudesldiduiu

Suppumsdeuiioy

1) sogunsalfauansluguil 2

2)  USURILATDIINTEAUAINUAULESSAIT

- Time weight - Fast gnlaiflanunsaly Slow
- Frequency weight :Z %30 Linear #38 Flat
3)  USuRuasessivaussannnislebuiivsaeuiiousl
~sedunsléBu 70 dBHL lunsdifeiesllanunsasarldnudfmun
Tidsitsesunslifuasaruanniosiivhnsaouidioy
- prwiAluganudisingn
- msdnedyaandssuudolios
a) Uaeedygandes seaunseisziuanududesfivansuuniain
sefurdsauanaannefl JufinAnanudfiinle
5)  UsuminmuiuueiewnsavaussanmnsleBulumanuiicald
6) vhinde 4) fae 5) aunseitinsunnANuAfiAIomIIRALTINNINANS
Taguanunsaansle
7) hwilsesnainiisunazneyilanduluvuniien laglvivesdyaiu
Heavawmilnseiutesiuideavamiiey
8) vhnsialnesudilvaiionun Snegiaiies 2 ass
9) lunsaeuiiivuazfesinanuiidesiinidaainyilets 2 919 (yitedns
Feuaznitatnewdn)

nsUUINEANTSARULIBU
AMAKNUIN N H15199 1.1 H29819015190UNNRANISADULNEUAIIUD
(frequency)
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m———————————

LATBINSIVFUTTANINAS LADU

1A389NTBIANRT Y IUNAN

(octave band pass filter)

<—
84.5 dB
1HEHI
- o 3 Tulasinlu
oo e = =
oo e
[ s )
%pre-amptifier ey
' U
WASDIINTTAULAYS

1A399INANUDVF Yyl
(frequency counter)

3

JUT 2 wananisdegunsaldmiunisinaaud
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7.2 YUNBUNITHIUMEUITAUAIUAULRE
1A3835l03NI§1UkAUNTA]

1) Yaniiey
2)  Futhwiin auia 530 nfu +50 n¥u videvwIA 450 N¥u +50 N
3) asecinsiuideudeiniatiineidyanondes
vnews yniesesisedudedlifileddunsesdyaiuninud aunse
THadeinsesdyanunnudidsssofiudule
SuneuMsEpULiEy

1) segunsaifiauandusui 3
2)  USusueestasyiunnuideall
- Time weight - Slow n3em ULy Fast
- Frequency weight : 7 ¥i39 Linear %30 Flat
- Octave band pass filter : AwAfvhATYR
3)  JSuRaAsesmsidussanInnsletuTivsdeuiiousl
- sediunsléBu 70 dBHL Tunsdifeiesllanunsadarldnudfmun
Tisftsedunslafugearuaaniosiivhnsasuidioy
- mruddngaiiaieansvanssanmnslaBuaninsndiels
- msdnedaandssuudolios
4) Uaesdyaandes seunseiaseRuauiudsfiuansuun3esia
sefuLdosuaniinasil Tufinseiuanududssiiialed
5)  sanuiuuedemsisaussannslaBuluSimuddaluuaz e
wdnansesduanalnianudlivaenadestunnudidssdivinnisin
6) vindnde 4) edie 5) unseteinsziuauiuABEmNALTILATY
nnANATTuUA BT RaNTTn AT IADY
7) hwilsesnainiisukagneyilanduluvuniien laglvivesdyaiu
Heaawilnseiutasiuideaemiiey
8) vhnsialnesudilvaiionun Sneghaiies 2 ass
9) lunsapuifisuardesinseduanududssiiiinanyilais 2 41
(yilstnageuaryiletna)
n13UUANNaNISEULABY

MAKNUIN A A15197 N1 A298719R1519UUTNINHANNSADUMIBUS LA UAIILAY
\de19 (sound pressure level)
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T T

4 e LASBINTIVFEUTTANINNT LAY
A399NTB9IANUDF LW

v v

(octave band pass filter)

84.5 dB

3

Tulasinu

gseng
gggeg
sgng

—8 pre-amplifier | wdieu

o @ Y
LATDIINTEAULRE

'
LY

JUN 3 nsdegunsaldmiumsinseaunuiudsIwasNISAIUANSEAUATY 1
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7.3 YUABUNTERUIEUTEAULHEIA
LA3835l03NI§UkAUNTA]

1) Yaviiey

2)  Fudwiin au1a 530 n¥u +50n3u WE0UUIN 450 N3 £50 N3
3) secinsiuidewdeiniaiineidyanondes
funounsaausisy

1) sogunsaldsuanslugui 4

2) USusaesesinsyiuausudedeil

- Time weight : Slow
- Frequency weight : Z %39 Linear %39 Flat
3)  YSuRapsesmsidussannnsletuivsaeuiiousl
- vflpvosdayan Wunwuudaadesan
~sedunsléBu 70 dBHL Tunsdifeieslanunsasarldnud fmun
Tiifsitsesunslifuasaruaaniosiivhnsaauidioy
- audingn TAdesnTeausInamMsletuamsadels
- msdnedyaandssuudonios
4) Udeedygandes seaunseisszduanududesiivansuuniain
sefuldaauanaannefl Jufinseduainududsiinle
5 sanuivueiensavaussanmnsleBuluSmanudisald
6) ¥indnde 4) edie 5) unserinsziuauFuABmNANLTILATY
ynANATTuUA BT RaNTTnA AT IADY
7) hwilsesnainyiisuuazneyilanduluvuniien laglvivesdyaiu
Heavawilnseiutesiuideaamiiey
8) vhnsialnesudilvaiionun Snegraiies 2 Ass
9) lunsapuifisuardesinseduanududssiiiinanyileis 2 41
(pilstnageuaryiletna)
n13UUNNNANISEULABY

MAKNUIN A AN 1.3 A298719R15 190 UTINNANNSADUMIBUS LA ULEE9A9

(masking noise level)
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LASBINTIVFEUTIANINNT LAY
4—
84.5 dB
= oo laulasiniu
e @@
- o @
e @
—8 pre-amplifier
A3DITATEAULERS

a ' 6 o ) Y] v o
E‘U‘Vl q LL?WNﬂ']i@]'e)Qﬂﬂimﬁ']ViUﬂ']i’Jﬂig@ULﬁENa’N
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7.4 YUABUNTEBUNIEUAINNNABIVBINITAIUANTEAUH YU
LA3835l030 55 UkA R UNTA]

1) Yaniiey
2)  gudmtin Yun 530 5L +50 NS iTEUUIA 450 NFU +50 NU
3)  1ASRYINTEAULEDIVTRLATOIATIE R IMLEYS
o d‘ d‘ [ £y = ra & o [
NUBLIAG) TunsalnpIesinszauideslddflendunsesdygyiu
AR @nsaltinsesnsesdyauaudsoilAule
YUABUNITAD UL

1) segunsaifiauandusui 3
2) USusueestassudsesil
- Time weight - Slow elaifianansald Fast unule
- Frequency weight : Z ¥i39 Linear 38 Flat
- Octave band pass filter  : 1 kHz
3)  JSuRuAsesmsidussanInnsletuTivsaeuiiousl
- SEAUNILABUgER
- @A 1 kHz
a) mstedygadeuusiodios
5) Udesdyniandss seaunseiasduauiudssiivansunadesia
sefuidesasdl Sufinsedunusudedivale
6) USuszdunslidunuedensivaussan mnisiéou anas 5 dBHL
7) Uaesdyaandes seunseiaseRuauiudssfiuansuuniesia
sefuidesasdl Sufinsedunnududediiale
8) ¥ede 5) Fete 6) unseitsdeszdiunislduiandiademsa
aussanmnslaguausaansle
9) wilsesnaniisukazyilsnduluvuniien laglvivesdyaiu
Heavawilnseiutesiuideavem ey
10) VimsalneSudulmitommn Snetdetios 2 ade
11) Tunsaeuiilevagdosinszduarududesiiduiaanyilis 2 419
(pilstnageuaryiletna)
N13UUANNANISERULABY

AIARLIN A 713197 N.4 MBE1RNTITUTINKANTABULTIBUANNYNABIYEY

[y

N3AIUANSEAUARNN (accuracy of signal level control)
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7.5 funsunsdeuisuANRALEUTINTDY Heyquauansuaiin
\3esiloinmsgiuuareuUngl
1) Yaniiey
2)  Futhwiin auia 530 nfu +50 n¥u videvwIA 450 N¥u +50 N
3) esesinszsuidsaionieiineidygadedidfeiduianiny
Aniileusves Fyeyusnsuedin

aa A4 o v o = fsu W a &
e Tunsdinasesinseiudeslidilnduinanuiiaiieusiuves
i ¥ 1
Fuaaeniuetin aunsaldinsesinanuraiisusinvesdyginesueindeniouen duasesll
anunsaiauasauldanunsamesiuldnaidsnsesylilunanuin
JUADUNTADUEY
1) segunsnifauansliluguil 5
2)  Uiusueserinseauauiudeasail
- Time weight : Slow gnlaifignunsaldy Fast unula

- Frequency weight :Z %30 Linear 39 Flat

3) \UalAiesnTavansinnnnslesy (?T’qmmm?{s?wq@ﬁm%qmw
aussonmnisleduaunsadneld wazsedunisladuliaenadosmuanudivianisda dafmualily
AN 2

a) Useedmanandss seaunselaseRudyy afivaniuuesosiawand
s SufinAnfesazanuRniieusiuvesdyanuensuein Ainld

5)  mrnnuivieiemsivaussanmnsdsuludinnudaly was
seiudesliiaenndeaiumudfisyylilunad 2

6) vherde 4) fede 5) aunseateinsERumLARiBus e AENS
ueiinauasunnALAfiTuwATeInTIvaNTTAN NS BY

7) hwilsesnanmiisuiazneyilanduluvuniiien laglvivesdyaiu
desveailansaiutesiuidesvayiiey

8) vhmsTalneudlvaiiomun Snegratios 2 ads

9) IummauLﬁamzéfaqi’mzﬁummé’fwﬁaﬁri’%ﬁmmmgﬁqﬁgq 2 919
(yiletnageuaryiletna)

n1svuinWanIsaauLIEy

MAKNUIN N ANSNA N5 AIeE19ANSIUUTINNANTSER UMBUAINURALNEU
VDI Y QYU TUBTN (total harmonic distortion)



84.5 dB

ggee
sgee
sgee

=1 [ 1)
LASBIINTTAULE
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LATBINTIVFUTTANINAS LADU

—8 pre-amplifier

VLG
' U

Tulasinlu

\ 4

LATDIINAMURANBUTINVDIR YU IUBNTUBEN

(harmonic distortion meter)

JUN 5 uansnissiegunsaldmiunisinAianuraiteusinvedyaueiiuedn

A (% I~ i (Y ! a Q’lj o s a
#1319 2 LLE‘WN?SWULﬁﬂﬂmsﬁUﬂ’li'ﬂﬁﬂ’]ﬂ'ﬂﬂJNWLWEJ‘LJTJJJ“UEN SUEUEUTITUDUN

syaunsladudmiunsinanuiaisuTInesdygiaesuein

AA (Hz)

125 99 200

250 94 400

500 94 8000

SELAUNISIASY * (dBHL)

75

90

110

AUFIONMNTPBUAIINSELR

* 19118999 VN lUaIUI50MNITEAUNITIADUMIUNAINUA TAVIIN1TRIAN

d o PN

VlizﬂUEjﬂEjﬂVlLﬂ%@ﬂﬂi’m
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8. NISANUIUNANISEBULEU
8.1 NISATUIUNANITHIUMYUAIIND

ANFINLIURNANITINALS 1B UANIEUUY (deviated value) V8IAUDNIN
191N AMUANANUAIULLATDIRSIVENTTONINNISIADY A1UIUsUENNISAIsDlUT

FSTD - FS t
Deviated value = —————%x100 (D
set
eil Ferp A9 ANNNDLRALVDINANITIA 3 ASY (Hz)
2 aa o ya A va
Fser A9 AN MUALINILATINTINAUTTANINAITLABY (HZ)

Deviated value @9 ANLJ8ULUUIDIAMUDRALNIALAIINANUANNINUALIUULATDINYIN
1530 (%)

8.2 NMSANUIUNANTITADULIBUTZAUAUAULEYS
11551891URaN15T AT B uAds s uuTeIsERUNSEBUT TAldn L
aun1sh (2) Mnsedunisléduiideanliuueiomsisanssanmnisiadu duamanudesould
ALENNST (3)

HLgrp = SPL— RETSPL 2)

Deviated value = HLgrp — HLggr 3)

Wefl HLgp — fossiunisleduiinle (dBHL)

SPL Ao seduAusudsLRAsIsIn 3 A% (dB)

RETSPL #® ﬂ'?ﬂmwaﬁzﬁ‘ummﬁ'mﬁmﬁlﬂgmywﬁﬁmléf@u (reference equivalent
threshold sound pressure level) TuyiiisugAuyilsguildiinfuinionsie
aussanmAsleiy ansagldanaianuin a vEenuiifuandmua (dB)

Deviated value Ao Ao suurassziunisiaduitinldainsedunislguiidealivy

\AINTIIANTIONMNITHIBU (dBHL)
HLggr Ao sysunsleduiidvunlifinemsnaussaninnsledu (dBHL)

8.3 N1SATUIUNANISABUIBUSLAULTEIA29
A139189IUNANITINVLINUNUANTEIUUVDITEAULALIA1 AR LA INTE AU
LAE9A19NANUA P UULATDINTIVFNTINAINANS ADY A1U150AULAMLENNTF9T

MNs;, = SPL—RETSPL — Ref.Level 4)

Deviated value = MNgrp — MNggr (5)

SULAeeaeiiTele (dBHL)

19891 MNsrp A
A [
A

95y
SPL 8 SEAUANUAULELRREYBINITIN 3 ASI (dB)
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= 1 a

RETSPL  Aaf1nanvesseduniuauidssiyuywdisulagu (reference equivalent
threshold sound pressure level) luyiigugaiuyilesguinldsiuiuniewmsia

1Y (]
= a

aussanmMMslagu aunsagliainatanwIn A visemungnanivua (dB)
Ref.Level FaszAud1384 (reference level) d1SuszAuidesais a1uisaglaain
AARLIN ¢ Y ORUTIENERRMUA (dB)
MNger Ao saunslédudesanaiisen3inieinsiadussanmanslasy (dBHL)
Deviated value fioandeosiuuvasszduidosarsiifaldainseduidosansiidadl4d

LASOINTIVAUITONINATEADU (dBHL)

8.4 MIANUINNANTHBULTIBUAINYNABIVBINITAIUANTEAUF YU
Tuiadadagiinisusediu 2 wadedes Téud Anumdsuuuresnis
Wasuwasszdunsladuiiinldannmavdsuulamessefunslaguiiaaugu (step deviation) Ly
MsmAANLgndeIreInsUiuAsEiunslatu uaramdeauuresmAILAN1TEIN TR
nslaBuifisuruseiunislabugeandiale andraauans1sErinsseunslsBuisufusydu
nsléBugeaeiiasesanunsadngle damunlivuedosfiaeuiiioy (accumulated deviation)
N133IBAUNANTTIA
funsziunsidBunnssiuauiudsaaisvesnsin 3 afs s

AUlARIENNIS
HL = SPL — RETSPL (6)
Tneft HL Ao seaunsladuniala (dBHL)
SPL A9 SEAUAINUAULFLILRABVDINITIA 3 AT (dB)

RETSPL fer1na1svedssauadududesnyuywdisuladu (reference equivalent
threshold sound pressure level) TuyiteudiuyilaunldsiuiuinTensin
ausInnMNSaBu @unsagliannaIANwIn A visenNTENaAiUA (dB)

8.4.1 N1TINVITUNANITIA step deviation
Junisyeauandesvuresnnuwansisueseiunsiaduiiale
vassziunsiaduiauls 2 izé’uﬁagjﬁmﬁ’u (AHLgrp) (@un1571 7) 990AULANANSU0952RUN b
Buiirvuauuaiosnsvaussanmnsiaduvesseiunsiaduiiaula 2 izﬁuﬁagamﬁ’u (AHLggr)
(@unn37 8) Tneadeauuausamunmuaunisa 9

AHLgrp = Lp— Ly (7)
AHLggr = HL, —HLy 4 )

Deviated value = AHLgrp — AHLgpr 9)
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a

Wefl AHLg, #oaanuuandisvesseaunisiddufiaula 2 seiv GRERLY Felgunannsia
(dBHL)
Ly, Lp_q1 foszdumsidduiianla 2 seduitediniu Tae L, fosssumsléduiiganin uay
L, fosviunisladuitin SeseiunislaBuiis 2 Aldaannista (dBHL)
AHLgpr  FoAAuwansisessziunsiidufiaula 2 'izﬁuﬁagjﬁmﬁ’u uriiususels
\A389NTIIANTION NS LHBY (dBHL)
HL,  HL, , foszdumslduiiaula 2 3393’U17‘1'a§'§@ﬁ’u Iy HLnﬁaisﬁumiiﬁ@uﬁqaﬂ'jw
wee HL,_, Aoseauldduiianni feseiunsléduia 2 A Aeriiususieldn
\A38InTIaNsIaNIMNSLEDY (dBHL)

8.4.2 N155189IUNANTSINANTYNUNELAY (accumulated deviation)
Wunissenuandesuuazauueseaunsiesunaulaainseaunis
lpgugegaiinTonsivausianmmslaguaasadnel

AHLgrp = Lyax — Ly (10)
AHLSET = HLMCLX — HLn (11)

Deviated value = AHLgrp — AHLggr (12)

el AHLgrp A8 ArAuani1eseninesedunstasuiiaulafiusedunislaguagniliniemnsin
Y | v = & | A ov 1y}
aussanNImnshesuaunsaangle Faduanlnainnisin (dBHL)
& Y} va A A va | [YRP= S | av v
Luax  AB58AUNSIABUZIAATIAT09RTIRaNT TN InEUaR5918le Faduarila
91nA1599 (dBHL)
L, Ao seaunsiasuauls Jaduanlaannnisiala (dBHL)
AHLgpr B ANANLANAIITENTNTEAUNISInBuTIaulansedunslidugegaiinTensia
aussaNINNIsleduanusanele WuseaunsiasunusufIUULASDINYININ1SaD U
Wigu (dBHL)
HLyg, foszaunislatugannusunslineniewsivaussanimnislagu (dBHL)
HL, #osgaumsinduiaula deusunslininsemsivanssanimnistasy (dBHL)
o/ I3

8.5 msﬁﬂmmwamiaa‘uLﬁErummﬁﬂLﬁﬂusammazy,zyﬁmmsmﬁn

[
= [

wamﬁmziwmmﬁumm%maa%’aaazmmﬁmwausamaaammm

[ g ]

F150UNNLAINNTIAGT 3 AT

_ THD, + THD, + THD;
THD = 5

9 SovazAmuRAELTNTRId Yy e TuaTNRAsYRINITIA 3 AT (%)

lne91 THD oy
9 SewazmuRapuTmvesdyyIuesuetnNinlalulaazase (%)

A
THD, @
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9. nsUsziliuAtnuliuiueuveinisia (uncertainty of measurement)
AANWIN 2 MsUsEiuAAMUllwLauYeINIS IR

10. TuSuseasnisaauiau (certification of calibration)
AAKUIN 2 FIBENSLUSUTBINISADUMIBU

11. A1SNIUEBU (verification) wazinaein1seausu (acceptance limit)
wdesilofviinisniuasy agdeaiinanismiudeuruLnasiniidodesni
Error! Reference source not found.3 tnauein1siia1sauyniideUsenaume 2 diu Fall
1.1 Apnadsaunrenanisia
Anmidonuuvesnanmsinazdesegluinusinissensudidimun oniiu
maaauLﬁs‘ummﬁmﬁsui’maﬁ@ﬁyﬂmaﬁmﬁﬂ mﬁi’mléf%ﬁmagimﬂm%miﬂam%’m‘?iﬁwum
11.2 eenulduiiusureinisin
Armuliuiusureinisinusasiidessdesssnuiisefuaudesiu
Usganal 95% (k=2) Aranalsinsiueuvesnsindeseglunamivesmaaliuiuousesnsingiand

gaNsulanuANMUA (maximum permitted expanded uncertainty of measurement)
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A5 3 wananaEiAmuawazAtAulikiteuveINTingegenensula
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P9D

LNUNNITYDUSU

(acceptance limit)

AAulidulueuressinasanitveusula
(maximum permitted expanded

uncertainty of measurement)

AMNDVDIA YUY
(frequency)

+1 % @MU Type 1 wa Type 2
+2 % d5U Type 3 wag Type &4

0.5%

SLAUAINUAULEE

(sound pressure levels)

+3.0 dB dwSUANLA 125 Hz 84 4 kHz
+5.0 dB @ nsumnud >4 kHz 94 16 kHz

0.7 dB dm¥uAud 125 Hz e 4 kHz
1.2 dB @wiSuauD >4 kHz 99 8 kHz
1.5 dB @5uAuD >9 kHz 89 16 kHz

STAULABIAN a “
. . UA19YTEMIN -3 dB 09 5 dB 1.0 dB
(masking noise level)
ANNYNABIVBINTAIUANTEA LA |1 dB w3edesay 30 ¥eadnAUNIeinN1Tin (Step)
(accuracy of signal level control) Tnaueitiosnin dmsuNan1sIaLUY Step Deviation | 0.5 dB
1.5 dB @ m5uNan13inluu Accumulated Deviation
AMURALNUTINVDIF Y IugTHlN 2.5 % @nTuAIND 125 Hz 09 8 kHz 0.5%

(total harmonic distortion)

WNEmE Type V8309053980550 91N laBudwunlilunnnsgiu IEC 60645-1
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A1519% .1 Feg1emsTuiinuanIsaauisuaud (frequency)

. 2-2:2566

setting
frequency
(Hz)

measured frequency (Hz)

1

2

3

average
(Hz)

deviated value
(%)

acceptance limit
(%)

measurement
uncertainty
(%)

maximum permitted expanded
uncertainty of measurement
(%)

125

250

500

750

1 000

1 500

2 000

3 000

4 000

6 000

8 000

KRUNULYAG
- 9

1) Ampudfiszylilumsaduiissiaegnsnisnsendeyaiviniu
2) Apnuliniueuveininganiisansuls (maximum permitted expanded uncertainty of measurement) $18ag18enaglun1319% 3
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AT N.2 98 1MNITNTUTINNANITABUTIBUTZAUANAULEYY (sound pressure level)

. 2-2:2566

frequency
(Hz)

RETSPL
(dB)

measured sound

pressure level (dB)

1 2 3

average
(dB)

hearing
level
(dBHL)

deviated

Value
(dB)

acceptance
limit (dB)

measurement
uncertainty
(dB)

maximum permitted expanded

uncertainty of measurement

(dB)

125

250

500

750

1 000

1 500

2 000

3 000

4 000

6 000

8 000

KRUNULYAG
- 9

' aa < = Y 1 o &
1) ﬂ’]ﬁ'ﬂmﬂmi%‘qvbﬂu@'ﬁ%‘ILUULWENG]'JEJ‘EJ']\‘]ﬂ'ﬁﬂ?@ﬂGU@i{IJﬁLVHUU

2) ﬂ'ﬂmmhiLL‘Liuausuaﬂmﬁﬂgﬂqmﬁaam%’ﬂﬁ (maximum permitted expanded uncertainty of measurement) swamﬁamagﬂumswﬁ 3
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A1519% 1.3 AI0ENMITNTUTINNANITABULTIBUTEAULEENAIS (masking noise level)

. 2-2:2566

frequency
(Hz)

RETSPL
(dB)

reference
level
(dB)

measured

sound pressure

level (dB)

1 2

3

average
(dB)

hearing
level
(dBHL)

deviated
Value
(dB)

acceptance
limit (dB)

measurement
Uncertainty
(dB)

maximum permitted
expanded uncertainty of
measurement
(dB)

125

250

500

750

1 000

1 500

2 000

3 000

4 000

6 000

8 000

NUTYLYAS)
- 9

1) Apudszylilumsaduiisssiegnsnisnsendeyaivinu
2) Apnuliviueuveinsinganiiseusuls (maximum permitted expanded uncertainty of measurement) $18az18enaglun13197 3
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N3l N.4 M0g19ANTNTUNINNANNTABULTIBUAINYNABIVDINITATUANTEFIU YR 10 (accuracy of signal level control)
measured sound step deviation accumulated deviation maximum
setting pressure level easurement permitted
spL RETSPL (dB) difference | difference | deviated | acceptance | deviated acceptance uncertainty expan.ded
(dBH (dB) Measured setting Value limit value limit (dB) uncertainty of
1121 3| AVG | level(dB) | level (dB) (dB) (dB) (dB) (dB) measurement
(dB)
100
95
90
85
80
75
70
65
yanewe 1) Aeuiszylilumsadufissiegamansendeyaiiniu

2) mpuliuiueuren1singsaniuensuld (maximum permitted expanded uncertainty of measurement) S1eazi8enaglun13199 3
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M1397 1.5 AegmstuinanisaeuisuauRaieuTIYesdgIensUeiin (total harmonic distortion)

. 2-2:2566

setting
frequency
(Hz)

setting
hearing level
(dBHL)

measured THD (%)

average
(%)

acceptance
limit
(%)

measurement
Uncertainty
(%)

maximum permitted
expanded uncertainty
of measurement
(%)

125

250

500

750

1 000

1 500

2 000

3 000

4 000

6 000

8 000

wanewg 1) aenudfissylilunssdudiesiegiinisnsendeyawinu
2) Apnuliiniueuveininganiiseusuls (maximum permitted expanded uncertainty of measurement) $18az18enaglun13197 3
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ANANUIN U NITINANURALNEUTINVDIA Y IUBISUBTN

nMsTnANURANEUTINVEdY e uensuelln (total harmonic distortion) #38 THD
V0I5 AULEBINN1899NINLATEINTIVENTTANINAS I UTUNITMIENTI@IUTEWINVUIAVO S
duaadsuvesdygaiianudndussduseneureigisuetn (SuAuf 2 wazdudui 3) furuInves
[ PN gy [ . v o a
AIUNAINUDNADINITIA (fundamental frequency, harmonic auAUnN 1) LLﬁ@ﬂU;;‘ULLUUGU@Q
AUNITAIL

x 100
Vi

THD (%) =

gl Vi Ais vuinvesdyaufiaudyagu (fundamental frequency; fo)
V, P vunuesdnys1auianud i uILyiveInuilaguvsesnsueiin sudun 2 (2f,=f)
V5 A9 YUIAYDIFY Y INTANUANTINIUYINYBIANURYATIUVIS o8 TR BUUN 3 (3fo=f))

Tun133n THD wesssduldnafisnuesnainaiessnsiaaussanmnsléoy aunsaials
Tnel4ia3os THD meter 1a3a99z51891uAtoanuniudesas (%) uenanidausaldinies
AnsgvaUnasy (spectrum analyzer) anainvuavesdygialunsazarsuein uwariluduim
AuENns (2.1) Alawuiu
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A1ANUIN A A1 reference equivalent threshold sound pressure levels (RETSPLs)

ANSNT AL wAReAN reference equivalent threshold sound pressure levels (RETSPLSs)
dmiuyinaes (ear simulator) MUUINTFIU IEC 60318-1 vosyilavilafiivun
(67989970 1SO 389-1:2017)

frequency RETSPL
(Hz) dB (reference : 20 |LPa)
125 45.0 38.5
160 38.5 33.0
200 32.5 285
250 27.0 24.0
315 22.0 20.5
400 17.0 16.5
500 13.5 135
630 10.5 9.5
750 9.0 6.5
800 8.5 6.0
1 000 7.5 6.0
1 250 7.5 7.0
1 500 7.5 8.5
1 600 8.0 8.5
2 000 9.0 10.0
2 500 10.5 9.5
3 000 11.5 9.5
3150 115 10.0
4 000 12.0 115
5 000 11.0 14.5
6 000 16.0 17.0
6 300 21.0 18.5
8 000 155 28.5
ANAnLayuvDImle ladszy Sennheiser HDA 280
LIINA 45N +0.5N 53N =0.5N
vaneivie Alumadueftalilnddu 0.5 dB
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ANST A.2 WARSAN reference equivalent threshold sound pressure levels (RETSPLs)

dmsuniieuviinezaainAuiues (acoustic coupler)
MR [EC 60318-3 Yoayilayiniiniviug (81989310 1SO 389-1:2017)

frequency RETSPL
(Hz) dB (reference : 20 |LPa)
125 47.5 45.0 47.5 38.5 47.5
160 40.5 37.5 33.5 40.5
200 34.0 31.5 29.0 33.5
250 28.5 25.5 26.5 24.5 27.0
315 23.0 20.0 20.5 22.5
400 18.5 15.0 16.5 175
500 14.5 11.5 13.5 13.0 13.0
630 11.5 8.5 9.5 9.0
750 9.5 7.5 8.5 7.0 6.5
800 9.0 7.0 7.0 6.5
1 000 8.0 7.0 7.5 7.0 6.0
1 250 7.5 6.5 8.0 7.0
1 500 7.5 6.5 7.5 9.5 8.0
1 600 7.5 7.0 9.0 8.0
2 000 8.0 9.0 11.0 8.0 8.0
2 500 7.0 9.5 7.5 8.0
3 000 6.0 10.0 9.5 7.5 8.0
3150 6.0 10.0 8.0 8.0
4 000 5.5 9.5 10.5 10.5 9.0
5000 7.0 13.0 16.0 13.0
6 000 8.0 15.5 13.5 20.5 20.5
6 300 9.0 15.0 20.0 19.0
8 000 14.5 13.0 13.0 16.5 12.0
ANGAUWAZIY | Beyer DT48 | Telephonics | Telephonics | Sennheiser RadioEar
GUQ\‘I‘KT‘WQ with flat TDH 39 TDH 49/50 HDA 280 DD 45
cushion with MX41/AR
(or model
51 cushion)
bIING 4.5 N+0.5 N 4.5 N+0.5 N 4.5 N+0.5 N 53N+0.5N | 45N+05N

e Aoglunsaduantedu 0.5 dB
T U
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ANANUIN 4 ANZAUD19DIEMSULHYA9 (masking noise)

MITNUAAITZAUD19DY (reference level) dmsuLdesans (masking noise)

reference levels for bandwidth (dB)
center frequency (Hz) .
one-third octave one-half octave
125 4 4
160 4 4
200 4 4
250 4 4
315 4 a
400 4 5
500 4 6
630 5 6
750 5 7
800 5 7
1 000 6 7
1250 6 8
1 500 6 8
1 600 6 8
2 000 6 8
2 500 6 8
3000 6 7
3150 6 7
4 000 5 7
5 000 5 7
6 000 5 7
6 300 5 6
8 000 5 6

PLNBLIAR)

- A3EAUB19B (reference level) Aauandluni3nelauainuinsgIu 1ISO 389-4 : 1994 (Table 1)

- msfansandenafiesillld Rersanausiinaneiavenniesmsaaussanmnisiaduy Tu
Wde bandwidth vasdyaaiadesals 113zyidu one-third octave %38 one half octave
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A1ARWLN 2 N15USEINAIAY LU LaUYDINISIA

msUsziiuAnuliiviueuvesnisinlundasvesujoinns enadin1suseiiiud
uananafuiufuiafuvesiesufoRins dufu nsussifiuaanulduiueuvesnisialundninas
mmsgmaﬂ’uﬁ Jaduiodonusiiioldunuamemsimnainiy

Tunsusaidiurmenalduiueuvemanisin rsilosdusznavegatosdsil

(1) Aenalduuewiesannauanusalunisiagn (repeatability)

2 mnuliuiusuiesanniedesiieinumnsgu

(3) Arnulduiueuiesninaiuasdealun1sen (resolution)

@ aulivdusuiesangungivinden

(5) manulduiueuiieninanufuussena

6) Aanulduiueudesnnmsnevaussauivedilaslviy

(7)) Arenulukdusuiosanaanuliviuauresnisnavaussrnudvalilaslnu

f1981989AUsENaUAN LB UVBINITIN luNSaaULIEU
1. f19871999AUsenaUAN laLUNaUYRINIS IR lUNISHRUIBUAINA

Fp = (FSTD - 55TD_Acc - 55TD_Res - 5Rep) — Fsgr

loeil Fp AoAdeUNYBIANANTALAINANNIUSUAIULLAS DINTIEUT TN IADY

Fsrp AomudninlaannaIasiioTnunsgiu

D

'
=

) ADAMULAAIALAADULIDIINNLATOILDTANINTFIU
STD_Acc <a

2

'
a

Ssrp_Res  PRAINARIAAGDULLBIIINAIAINALLDEALUNITE

b

Srep ADANARIALAADULLBIINAMNEILITALUAIATZYINE
Fspr ADAUDNAIUULASBINTIVEUTTONINANTLABU

(1) ArpultndusuilasaInAaNEIu15a luNISINGD

NSwaANUAIRUUUNG (normal distribution) vesdaya wnuraaliuivey
15U Ugep

U . s(x;)

Ry = ——

ep \/ﬁ

lpg? n Ao UIULBYAYRINANITIAYT (3 ASY)

s(x;) A9 dinleuunInggiu (standard deviation) Y8IWNANITIAG 3 ASIAILITAAILIN
lanuannseedl
(x1 — %)% + (x; — %)% + (x3 — X)?
s(x) =

n—1

gl x, Feaudemlsnaselieinunsguluuiasass (Hz)
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% fAorndsvemanisin 3 adt annsaduinildauaunisselud
X1 + Xy + X3
3
fegs Araudifaldaniaiesietnuinsgiu $1uau 3 a1 leuA 2501 Hz 250.3 Hz uaz
250.5 Hz ﬁauﬁmwummgmwhﬁu 0.20 Hz n1suanuRLUUUNAvRIdea MMy Vn Fath

0.20
Ustp_acc = f = 0.1155 Hz

X =

(2) Pi'lm'm‘lajl,ujuauﬁLﬁmmﬂ?aaﬁa%ﬂmm@u ﬁmﬁwmﬂmmmgﬂéfm
(accuracy) vo9A30IAAILA mmﬁc’imﬁmﬁmwﬂﬂwﬁamamLﬂ/lﬂﬁﬂ
miu,amLquanaLﬂmmuamaammmﬂ (rectangular distribution)
free1y wanFinndiegndnedy Anedsvemanisinenud 3 %y Ao 250.3 Hz u,aysuauama
wallA (specification) muqiﬂwaﬂmmsmmmgmu umwnugﬂmawam'mwmm Ao +0.3%
miu,ﬁmmﬁauﬂau“]uuw?im?%amgumﬂ J9IAY V3

Frathy
(0.3 X 250.3)
uSTD_ACC = 1—\?50 = 04335 Hz

(3) Arnnulintusuvasnnuasdenlunissiu fa15ananANaINIsadia
faplun1seuaniaiesiledn
miLL?ﬂﬂLLW%@Q&LﬂULLUU%L%gﬁJNHNmﬂ
foths ArwasalunseumA LR uLAIemsIRaLssan NS aBuTiANE 250 Hz
0.1 Hz mﬁmml,wﬁaagaﬁ‘]mwu?%m?iamgmmn e 2v3
ety
0.1

Usrp Res = ﬁ = 0.0289 dB

whAAnuliiuueuNInggIU (standard uncertainty) filgannurasnL kUL UTIILA 17
53U FenrasiniinnuliuyueunnigIusd (combined standard uncertainty) #11130A W
lpanaunisnail

_ 2 2 2
Ue = \/ Ugrep T USTD accTUSTD Res

\/0.11552+0.43352-i-0.02892 = 045 Hz

A" effective degree of freedom (veff) diothlumen k (coverage factor) #28n13
WA t-student Iﬂawmammmvﬂummwauu (confident level) lunsaauwiiesu A1 effective
degree of freedom a’lmiﬂmmmlmﬂﬂammimu
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4

uC
v =
s u;{’ep +ugTD_Acc +ugTD_Res
V1 V; V3
~ 0.45* — aeo
Veff = 0.1155% 0.4335* 0.0289*
3—1 + 0 + 0

lne?l v, Ao 8IMLes (degree of freedom) fAviudwIudeyaaualg 1 (n-1) dwnsuainnulyl
WUUBUUINTFIUNLANI9INNITUTELIULUY Type A wazdanyinduatud (infinity)
dmduarmuluuiuounnasgiunlauiainnisussidukuy Type B

wiArAulduUdueuvey (expanded uncertainty) Aruladlalaginaiaultiudueou
WRTFIUTMIAUAUAT k FRufuseiuanudetulunsaeuiieu Tutgiuiesufiansdlng
finsUszidiumanulinuuousmessAauANTtulIZIIM 95% Men1slan139 t-student azla
A1 k Wiy 2
U, = kxXu, = 2x0849Hz = 090 Hz

BRA
aa v

A29819  A1599 uncertainty budget 983AAANAILIVULATDINTIVEUTIANINASIABU 250 Hz

. value | probability o u; |degree of
symbol source of uncertainty o divisor | C;
(Hz) | distribution (Hz) | freedom

Ustp_ace | mnmgndpsvaaaiesiiodn 0.7509| rectangular 3 | 1 ]04335| o

USTD Res | ANNALIDEAYBINITEUAT | 0.1 | rectangular 2\/5 1 |0.0289 o0

Upep | M3TATN 0.20 | normal 3 | 1 ]01155 2
0
Uc AU LIKILOUNINTFIUTIY normal 0.45 460
Ue Anuliiuuauveng normal (k=2) 0.90 460
o

U,(Hz) x 100

Ue0%) = Fsgr(Hz)

DRA
aa v

FIDY1TU ANUDNAIIUULATDINTIVEUTTONINNNSIADY 250 Hz

0.90 x 100
Ue(%) = T =0.36%
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2. A1981999AUsENaUA1N LKWV INISIA luN1SEULBUSEAUADIUAY

= |
\deg
HLD = (SPL - 6STD_ACC - 5STD_ReS - 6STD_T - 5STD_P - 6‘STD_FR - 6‘STD_FRU - 6Rep)
—RETSPL — HLg,,
loeit HLp Ao ALT8LUNYBITEAUNTSIBUNTALAIINAIAUSUASUULATDIASIRAUTTONIN
nsladu
A % U = d'v ¥ 4‘ A LY
SPL A seAuAMUAUdsTInlaNeATooTaNnIgIY

Ssrpace AR ATMAMIALATULTBIINIATDT B ALRTE I

Ssrp res A8 ATMAMIALATOULTBIINAIATIAZLBIATRINTE

Ssror Ao ANuAAIALARoUdDINgUmMYTiuInden

Ssrp.p AR AVMAMIAATDULTBIIINANLAIUTIENA

Ssrp rr AR ATMAMIAARRULTBIINN IR UALBIA N AvRsliTATTry

Ssrp_rry A8 AMAMIALATRULTBIIINAAIlILILeuTBIN TR UAUDIALAvRs ATy

Srep fie rrumanwdeuiesnanuansalunsnsring,

RETSPL #® ﬂ"]ﬂmwaqszé‘fummﬁm?{mﬁmuyméﬁﬁiéf@u (reference equivalent
threshold sound pressure level) Tuyifisudduyflsguildsiutuiniesnsia
dussanmnslabu

HLg,, fosviumsladuiidsuneiomsvaussanmnsldon

(1) ArrukiviusulasaInAUEIN15aTUNSINDGN
miLLﬁmLL%@LLUUUﬂaﬁuaqsz’J’ayja

_ Stw)

u =
Rep \/§

lnef s(x;) AeAddgauuInsgIweoyaiinTingl 3 Ass Aualanuaunisaadl

(x1 —X)% + (x; — %) + (x3 — X)?
n—1

s(x) =

Wnefl x, A9 szRuAuRudsIsulanesoWeiaunsgululsaass (dB)
X feAladsvemanTine 3 Ass Analdnuaunsasselul
X Xy + X
X = ——
n

n o dwaudeyaiivhmstad (3 )
fege sedummsudsatinldnnedesdiotauinsigiu S1uau 3 a1 1dun 96.5 dB 96.4 dB waz
96.5 dB ANDBsULIMIILYINAY 0.058 dB NMskanuaskuuUnAYesteya ey Vi
ey

Upep = —=— = 0.0333 dB
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(2) ArruliuiuuinINLATaIRTANINTFIU A111507215U1INAN
AINUYNARITENATRINTERUANAUEBWNTENEATUal TTudeayavanalla
mswanuaseyaduwuudmdsuyuain

Y

19874 Guamamamﬂmmuul”ﬂwaﬂmr:usz/lmmmuu llﬂ?ﬂ’)’]llﬂﬂG]’EN‘ZJ’ENﬂ’]ﬁ’)ﬂiu@‘Uﬂ'ﬂN@ULﬂﬂﬂ

[P RIIMN
ﬁ 05 dB ﬂ']ﬁLL"i]ﬂLL"iNsUE]NaLUULLUUaLﬁaﬁlllllllﬂqﬂ ﬁ]ﬂ'ﬁ']ﬁﬁnﬁl \/_
ﬂﬂuu
0.5
uSTD_ACC = ﬁ = 0.2887 dB

3) Arrulivtueuvasnuazdenlun1sHIL AANTANINANLELITONG
Ngalun1381uAIINATRMER
mawanuasfeyaduuuudmasuyuain
fee1d  AnuEansatunIseussAuaNiudesie 0.1 dB nsuanwasteyadunuudndeuyuain
Jamseng 2v3
eI
0.1
uSTD_ReS = — = 0.0289 dB

2v/3

(@) Araulduiuauiiiesangungiiningay N915u1INAdUUsEENS
gaunil (temperature coefficient) Faszylilulusisnunanisasuiisululasinuiinsgiunsom

¥

Foyanngundn lneasUszfinduandesuuvasgnmgivaznvhnisinaingumnglensds (reference

Y

temperature) fio 23 °C uanaNLILABINIITNIBIAUTENOUD 9 MABITBITINAIY Lnvagudd
Anulduiueuliesnngamgil ddwdseneudiail

a

= a ‘ud' o [ a v (@] a
- anudsavuresgamgiivaeiihinisinangungiidnsds (23 °0) (usrp 7 pr) 91301910
gaumivainsinnseaaldalosuugegnuasgaumgiinviesy uAnisaiuay

a

- mmgﬂé]’aqmaqmﬁmszawéqmmﬁ (Ustp T coer) ToHAAMNTAMNIAINGHEN

- mmgnéf@qmmLﬂ%qﬁ@i’mqmmﬁ (Ustp T acc) fsananaudinanaievenaiadle

- mmazLSamiuﬂwséwuﬁwqmmgﬁsuaaLﬂ'%laﬁmqmmﬁ (Ustp T RES)
mammL.Lﬁmsz’fa;gjaLfJuLLUUa"Lﬁ?i&ngm’m

fhegnail 1 MsUszifiudawlduiueuiesananuidesvuresgungfivnziiinisinan

QaUNNT1989 (Usrp T pr) ﬁawﬁﬁ’am53’?mmw@mqmﬁqﬁﬁuaaﬁawﬁﬁ’amiﬁ (23+3) °C uagan

9
[y a

uUsrAvisaaumganaAud 1 kHz S 0.0014 dB/°C nMsuanuasdeyaidunuudvisuyuain

Gl
F995078 V3
AU
u _ (Tamb—Tref) X Tcoef
STD_T_DT —
o V3
3 x0.0014
Usrprpr = ——=— = 0.0024 dB

V3
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W0 Tampy AoRUUIwIRRoNvRETYIINITIA (°C)

Trer  AORAUMANENEY winfiy 23 °C
Teoey POANUSEAVTROUMTIvadlilasiviu (dB/°C)

i 1

Mgl 2 N1USEEUANNYNADIVBIAEUUTEANTOUNAT (Usrp T coer) ANYAINTEAUAIM

gnAoveAduUsE ANt iAWY £20% WeaUURN1IAIVANRUUTN (23+3) °C M3uan
9] I3 a o = Y

wasayadunuuAwisuyuain Jmnsie V3

ot
Usro.7-oef = (Accuracy X Tcoef) X (Tamp — Tref)
V3
(% X 0.0014) X 3
USTD T Coef — 73 = 0.00049 dB
Tnei Teoer ﬁaﬁmﬂizﬁwéqmmﬁmaﬂﬂﬂﬂWu (dB/°Q)
Tomb ﬁaqmugﬁLLfmé’ammzﬁﬁwmﬁm (°0)

a ]

Trep — AORAMANNEY WU 23 °C
3 U

g (Ustp T 4cc)
BRRNY

]

auyALAIZAUANGNFABIVBUATETINRUMYIWINAY £0.3 °C wavduUszan

Mgl 3 n1sussiiiudraulldidusuliiaainaugnaIveAIeiieingumngll
niwiaiy 0.001

dB/°C nsuanuasteualunuuamRsLLLaIN S95e8 V3
Y 9

Fathy
0.3
Ustp 1 acc (°c) = ﬁ = 0.1732°C
Usrp T_acc (B ) = Usp T acc (°C) X Teoerf
Usrp T acc (dB) = 0.1732 x0.0014 = 0.00024 dB

fegil 4 MsUszdiuAauliuiueulionnaNuaziBenveddiukaniAIgungivenIesin
QunNT (Usrp 1 res ) AUNAMTAIIINAY 0.1 °C wazduUszdnsaumglivindu 0.0014 dB/°C
9 Y =5 = \ 9 . 9 Y

14 I a a = 1%
nsuanuasteyalunuudvieuyuain Jmsmey 2v3

AL

(°C) 01 0.0289 °C
USTD_T_Res = = U
o 2v3

Ustp T Res(AB) = Ugsrp 1 Res (AB) X Tiperr
uSTD_T_ReS(dB) - 00289 X 00014‘ = 000004 dB
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U 3

Aatiy AplintueuiioInumniivindeu tsliAiniuesAuseneunavansINiuy

_ 2 2 2 2
Ustpr = \/ Usrp 1 o T Ustp_T_coef t UsTD T_acc T USTD_T_Res

usrp r = V0.00242 + 0.00049% + 0.000242 + 0.000042 = 0.0025 dB

(5) Araruliuuswiiosnaruduusseinia Aansananeduuszans
AU (pressure coefficient) deszylilulunenunanisasuiiisululasiuunsgiuniemdeya
1ngudn Tasavdszifiududndeavuresgumgivaziivhnisinananududneds (eference
pressure) Ao 101.32 kPa uananiiasfiesfiansanesdusznevsy q fiieadessiudae lagagy
AAuliuuouiiesananuiy fdulssneusd
A dBauuYeInLiuUTIEINIATAE TN T TAINAURLUSIEINAE198e (101.32 kPa)
(usrp p or) ﬂmimmﬂmmé’fumsmmﬂmmzﬁﬁwmﬁmﬁam%ﬂ%mijmmuqqqmmmm
fuussmaiviesl foRnsaauau
- mmgﬂé’aqmaqﬁ'}é’uﬂizﬁw‘ém’mé’u (UsTp P coer) TBYaEUITOMINAINEWER
- mmgﬂé’awaqLﬂ%‘laaﬁai’mm’mé’u (Ustp p_ace) ROFUNMNALTRMINATAvaATasila
- anuazBualunisenuamINiuUTIENNATERASesTRALY (UsTp P Res)
ﬂ’]iLLﬁ]ﬂLLﬁ]x‘l‘ﬁ’eJ;JUaL{‘JULLUUémgSQJHumﬂ
fregedl 1 nsUssiiuaandlivivewdesmnanudssuuresnnuduussenevaefivhnngia
IINAMUAUVITEINIAD198Y (Usrp p pr) HRIWHUANITANITAIVANAITUAUUITYINIAVD
o fURNT3A (101.32+1.5) kPa wazArduuseAnsanudufinnud 1kHz fruviidu 0.0051 dB/kPa
nswanuasdeyafunuuAmasuyann Jamsing v3

oS!
u _ (Pamb_PRef)XPCoef
STD_P_DT —
. V3
1.5 x 0.0051
uSTD_P_DT = T = 0004‘4‘ dB

W89 Pypp  AOANAUUTIEINIAUMENYININTIA (kPa)
Prer  ABANAUUTIIINADN9DS (kPa)
Proes  PodUUTEANSATMGUYRLlUlATINY (dB/KPa)

Fragsil 2 msﬂizLﬁummgﬂé}’awaqmﬁuﬂwﬁmémmﬁu (UsTp_p_coer) ANYALTEAUAIY
anAesverdilsEaniaufuianindy + 1.5 kPa wesuftAn1saruauaudud (101.32+1.5)
kPa nmsuanuasteyaifiuuuudvasuyuain 3amsie V3
Fariu
Ustp b oo = (Accuracy X PCOef) X (Pamb - PRef)
o V3
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20

(15g % 0.0051) x 1.5
UsTDp_P_coef = = 0.00088 dB

V3

Tnei Pcoes Aeduusyansmusuvestulasiny (dB/kPa)

Pop  ABANAUUIIENINIATETYINNTIA (kPa)

[V

Pres  ABANAUDIDUVINAY 101.32 kPa

D

2

feeeil 3 n1sUseLiiuA1ALliLULeuLleIINANINABIYDATEILDTAMINAY (Usrp p acc)
AUYAITEAUANNYNABIVBUATBIIAANUAUMNAU 0.5 kPa warduUszansanuduwiiiu 0.0051
dB/kPa mauanuasdeyaduwuudvasuyuain Jaseae V3

o
Ustp p ace (KPa) = E = 0.2887 kPa
. V3
Ustp p acc (AB) = Usrp p acc(kPa) X Peoes
Usrp pace (dB) = 02887 x0.0051 = 00015 dB

9197 4 N1sUsEINAAINN kI RLLEWLIRIINANNALLID AL UNITEIUAIAINUAUVDILATDIIAAINL

AU (UsTp_p Res) ANYAWLANYINAY 0.01 kPa uarduUsyansAuaumifu 0.0051 dB/kPa N134an
v = A A P v

wasoyadunuvAwisuyuain sy 2v3

ok
tern p e (kPQ) = 2L 000289 kPa
a 2V3
Ustp p acc (AB) = Usrp p pes (KPA) X Peoes
Ustp pace (dB) = 0.00289%0.0051 = 0.000015 dB

AatuA1ANU UL WLTIDINNANMUFUUTTENNA FETANVINAUIAUTENBUNILASIUNU

_ 2 2 2 2
Ustp p = \/ Usrp_p_pr T UsTp_P_coer T USTD_P_Acc t USTD_P_Res

Usrp p = V0.00442 4+ 0.000882 + 0.001472 + 0.000015%2 = 0.0047 dB

6) Arrnuliiviuauiiasannisnavaussarudveshulasinu fAa1sanan
f=‘hLﬁ&NL‘Umlaamima‘uauaﬂmmﬁﬁaﬂ%mmmﬁéﬁﬂaﬂ A9 250 Hz (frequency response relative
to 250 Hz) anansanldaintususesnisaeuiiieululasiviy

miLLf\mLm%gaLﬁuLLUU?%mﬁamgmmﬂ

Y 1

fag1d  A1AMNLTBNULYBINITRBUAUBIAND 1 kHZ dAwindu 0.2 dB ﬂ’ﬁLLQﬂLLQﬂ‘ﬁ@NﬁL%ULLUU

Y

=

AwdsuyuaIn Jmnseae V3
g
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0.2
uSTD_FR = - = 0.1155 dB

V3

@ drnnuldnduewiissaindianuliviusuvesnisnouaussnuives
TaulasTnu arldunananslivdusuvesandosuuiildannsasuiio
nswanuastayailuwuuung
fratns meldutueuresnsIafiaamd 1kHz Sawvindu 0.1 dB Wuarauliwduowseis 393
seduausiula 95% @1 k = 2 nauankaseseyaduuuuUn® msan k=2

PIaTiu
d
uSTD_FRU = 7 = 005 dB
AAuldLiueuNnsgIunlanwrE s lIRULRUTILANNTINAY FENNATINTT
ANlikLEUNNIATEINTIN @unsaAwInlaaInaNnsell

_ 2 2 2 2 2 2 2
Ue = \/ Ugep T Ustp_acctUstp_prestUstp_ T HUsrp pTUSTD FRTUSTD FRU

u. = 1/0.0333% + 0.28872+0.02892+0.002492+0.004742+0.11552+0.052
u. = 0.32 dB

A1 effective degree of freedom (Ver) Liiatilumen k men1sidaniss t-student g
NTnsEaUANUERLiulunTaeuisu A1 effective degree of freedom @mnsaA1uIulAaN

aunnssadl
ug
Verr
ugep n u.gTD_Acc n u.gTD_Res n ugTD_T n ugTD_P n u.gTD_FR n ugTD_FU
V1 Vy V3 V4 Vg Ve V7
_ 0.32%

Veff = 0.03334+0.28874_|_0.02894+O.002494+0.004744+0.11554+0.0584

3—1 0 0 1) 0 0 0

e v, = Agaseuas dewviriudnuiudeyaaunie 1 (n-1) dwmsudaranulidudueuuinsgiun
Taura1nn1sUszliunuy Type A wagdianvinnuetdus dmsuarainulduiusu
1IR3 IUNLALI1INNTUSTEULUY Type B

vamailindueuves Auinildlasthaaalinvueusasgrussnguive k. 3
Juuszduarudesilumsasuiiioy Tuthigtufesufdimsdlngfinsussdiumamuliuuey
HeseRunIdesuUTEIa 95% YmTlnnans t-student aglden k winfu 2

i

U, = kXu, = 2x032dB = 0.64 dB
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faE1s M1319 uncertainty budget BassERUALSIALTIALE 1 kHz
' value | probability | . u; |degree of
symbol source of uncertainty o divisor | C;
(dB) | distribution (dB) |freedom
USTD_acc ﬁmmgﬂéf@maqm%a% 05 |rectangular | /3 | 1 02887 | o0
UINTFIY
UsTp Res | ANNNALLIBAMINTEY 0.1 |rectangular | 24/3 | 1 00289 | o0
Upep | n5TAEA 0058 | normal | 4/3 | 1 [00333| 2
Ustp T | guniiluIngay 0.0043 | rectangular \/g 1 |0.0025 00
Ustp p | AUAUUSTEINA 0.0083 | rectangular | /3 | 1 |0.0047 | o0
Ustp FR | N15ROUAUDIAIINETET 02 |rectangular | 4f3 | 1 |0.1155| o0
lalasiuly
Ustp_FrU | AU IILLUOUYDIAN 0.1 normal 2 1 100577 | oo
AOUAUDIAINLAVEY
lalasily
Uc | anubinuusuIInsg U normal 0.32 | 16846
Ue Anulduwiuouveny normal (k=2) 0.64 | 16846
3. fedesnlsznauauldnlusuvainisinlunisasuiisuszauldesany
MND = (SPL - 6STD_ACC - 65TD_R€S - 6STD_T - 6STD_P - 6STD_FR - 6STD_FRU - 5Rep)
—RETSPL — Ref. Level — MNq,;
Tnefi MN, Ao AndosuuvesssiuEstaiialdnafiusudsuuademsasaussann
nslaguy
SPL fio sruAIfudesiinldannedesiietnumsgu
SsTp_ace ﬁam’mrﬂmmLﬂﬁauLﬁaaﬂWﬂLﬂ%qﬁa’?@mmgm
Ssrp res  AOAMUAMIAAADULTDIINAIANAYBEAUNTEY
Ssrp.T Gh) ﬂ’nmﬂmﬂLﬂ§|§JULﬁa\1‘\]’1ﬂQﬂJMQﬁLL’J®58M
Ssrp_p Ao mueaapdewuiiesainanufuusEIne
Ssrprr AR AMUAMIAAADULTRIINNTNBUAURIAMAYEs kAT Y
Ssrp rry  FOAINARIALAABULTBIA AR N lILINEUTEIN TMBUALBIALT YRS
Tulasiy
Srep Ao mAueananaeuiiosanauaansalunisnszyhe
RETSPL ﬁaﬂ"lﬂa'N‘?Jaﬂizé’f“Um’mﬁm%aﬂﬁﬂguwwﬁﬁuléfau(reference equivalent

threshold sound pressure level) Tunitsuafiunilaunldsiuiuiniomnsin
aussanmnslagu
Ref.Level 79 33AUDNNBIINTUITAULAENAI

a v Ao 44' [N
MNSet 3] 53WULaENa'N‘VlG]QUULﬂi@QWTJ"\]ﬂlliiﬂﬂ']Wﬂ']ﬁl@EJu
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feeg1e N1sUseiiuAaulindusumiiaunuiuaullkuuauYInIsInluNISE UMEUSEAU
ANUAULEEL

o/ 1

4. fqeg1eesAusznauauliniuauvaInIsinlunisaaulisuaugniadvas

o/

ﬂﬁiﬂ’JUQﬁJ’i%ﬁUﬁﬂJm’]m

v v

HLD = [(SPLM_I - 6STD_ACC - (SSTD_ReS - 6STD_T - 5STD_P - (SRep)
- (SPLM_Z - 6STD_ACC - 6STD_Res - 6STD_T - 6STD_P - 6Rep)]
- (HLSet_l - HLSet_Z)

[y

Inef HLj Ao ArAUTELUNYRIAIANLANAYBITERUNSInBunaule 2 sedutiegRnriu

g
duanldainnisin anAiauuaniswesszaunisiaduiauls 2 seauied
a o dl

AANUNUSUAIUULATDIRSIVENTTONINNNS A DU
SPLy 1 foszdumnududssininldainaiasetaunsgiu iurigeely 2 seaunslisu

'
=

Naula

Ssrp_ace PB mwmmﬂm?‘iamﬁ'mmﬂLﬂéaqﬁaimuqmigﬁu
87D Res PD AuAaaAdeuLiiosnmauazBunluniseu
Ssrp. T ﬁammﬂmmmﬁ'amﬁaqmﬂqmmﬁmé’au

Sstp_p Ao anuAanedsuiiosnausIUIIEINTA

Srep fie Armuraardeuiiosanauansalunsad

SPLy , fesgfumnududssiiinldaniedosdiotnumsgiu Wurigalu 2 sefunsladu
favla

Hlg, ; 0 seumsléuiinsuunIonsisaussanmnsiady Wudrgeanlu 2 sedu
msleBufiaula

Y

& ) va A o =~ va &, ) 'y}
HLger , FRszAUNISlaguiidsvuAiatnsivanssaninnistasy iuadigaly 2 seau
nsladunaula

(1) ArpnulindusuilasainaanuausalunisIngn
MakankIkuuUnAvesoya

U _s(xy)
Re -
14 \/§
Tnef s(x;) Ao AdITBLUNNINTFIUYRBYaTYINNITINGIVe 3 ATY aunsaALINlARNENNTS
ail

(X1 —X)% + (x; — %)% + (x3 — X)?

n—1

s(x) =

nefl x, A9 szAuAuRudsINsulanesoWeinuInsguluLsasa3s (dB)
X A9 AMRALTINANITIANG 3 ASY aunsawlalenuaunsaasalUl
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_ X +x; +x3
F= —
3
A o o o v 3 o
n A dwuteyaiivinisingy (3 aY)
faege  seAuAuiwdssninlannnIediodnuinsigiu 91wau 3 a1 leun 96.5 dB 96.4 dB wae

96.5 dB AdeauuIAsgIUYIIAU 0.058 dB N1suATUNFAYeIlaYa 115638 \/r_1
R
0.0058

u = ——— = 0.0333 dB
Rep \/§

(2) ArrNliuNaUNLANINIATENHBNINTFIU A1UTTONITANIINAIAIY
gndesvadasesinseAuauiudes sunguaaimualiludeyanianaila
makanuasdeyaduuuudmasuyuain

Y

79e13 Teyavnanalianssybiluvdninasininsgiuil daianugndesesnisinseauaudude

AIBYN U
P v Id a a = ¥
A T 0.5dB ﬂ']ﬁLL"i]ﬂLL"iNsUE]%laLUULL‘UUaLﬁaﬁllll‘l]llﬂqﬂ WR1INWY \/§
flatu
0.5
uSTD_ACC = ﬁ = 0.2887 dB

3) AranabintiueuvesnuaziBealunisetu fnsanananuanansaiin
fgelunssusnaniaieiiodn
mswanuasdeyafuuuuAmasuyan
feens AnuanunsalumseusERUANUFUEsIRe 0.1 dB msuanuasteyafunuuAivasyLan
Jamsene 2v3
i
= 2 = 0.0289 dB
USTD_Res 3 :

(@) Araulduiuauiliesangungiiningay N915u1NA1duUsEaNs
gaumgil  Fegnszylilulusienunanisasuiieulilasiiuninsgiunsendeyaanngnin ngas

Y Y 9
Usziuluandenvuvesaungivazivinn1sinaingumgiisnsds fAe 23°C uenainilazsiod
#15u189AUTENOUBUY MAEITRTINMEY lnvasuaiaulduiusuliiosaingungiivindew &
dulsznounil
a a Uz:l' o (% ay a (@] a
- anudsauuvesgungivueiiiniiTnainguugile 199 (23°0) (usrp_rpr) H919041910
gaumivainsianseetvvglirndesvuaanvesaamainvesujufnisauny
- ANUYNARIVRIANENUTYANTOUNNT (Usrp T coer) TOUAANTANLARINGHER

- anugnAesvaATeslleinguuil (u ) fsannAuadinIunaiinresaIeile

STD_TI'_ACC
a 1 1 a A % a
- AMNAZLEAVOIEIULAAIANUNNNVONATDIINOUNYN (UsTp T Res)

makanuaseyaduwuudinasuyuain
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feeg1e N1sUseiiuAaulindusumiiaunuiuaullkuuauYInIsInluNISE UMEUSEAU
ANMUAULEEN VD 0

(5) araulainiuautilasnnAUAUUIIEINIA NI1TNNAEUUITEEANS

Auau Fessybilulumenunanisaeudieululasiiumiasgiuvsemdeyaaingudn lnevsUssiiu
I3 oA a A o Y] Ay a A & Y  a
L‘tJumL‘UENLuummqmmmmwmmmmmﬂqmmmmqm A® 101.32 kPa 4aNINUILABINITITUN
23RUsENaUBU INeITaTINme lngasuarnnulibuueuiissninanudiu Sdiudsenaudall
- AN TYUUUVBIAIIUAUUTTEINIAYULNYIINTTINAINAUAUUTTEIUN1ADI9BS (101.32 kPa)

(Usrp_p_pr) NANTUININANUAUUTTEINAVUENYINNTINNTD1R3E TR T ULEIEATDIAIY

AUUTTEINANTRIUURN1SAIUAY
- ANUYNABIVBIANENUTEANTAVINAY (Usp p coer) TOUAMUNTONILANINGNER
- ANIUONABIVDNLATOIND TR (Usrp p acc) AATANMNAUANTANIGVATATOUATDME

Y 4 ) q
- ANNAZLBEAYDIAIULANIAIAINAUUITENIAVOUATOIIAAIUAY (UsTp p Res)
mswanuasfeyaduuuudmasuyuain

fogny nsUssiiuatmnulduduewuniiouiuiuauliwtusuresnisinlunisaeuiiauseau
AUAULEBS WD 0

Amu L unnsgIunlanura s llkULeUTILANNTINAY FENNATINT
ANNlkLOUNIATEILTIN @unsaAwInlaaInaNnseell

Ue = \/ulz?ep +ugTD_Acc-}_u.‘?TD_Res+u§TD_T+u§TD_P
U, = \/0.03332 + 0.28872+0.0289%2+0.002492+0.004 72
u, = 029 dB

AN effective degree of freedom (Ve) Wintinluman k daen1silan1ss t-student lng
NsannsgauanNldetulunisaeulisu A1 effective degree of freedom @ unsaA1wIle

Mnaunsadl
ug
Verf =
¢ uf?ep n ugTD_Acc n ugTD_Res n ugTD_T n uéTD_P
vy v, Vg Vy Ve
B 0.32%

Verf = 0.03334+0.28874+0.02894+O.002494+0.004744

3—1 0 0 0 1)

lnei v, Ao ewmes dAwviiudnwindeyaausieg 1 (n-1) dmdueianulidudueunnnsgiuilan
91nN15UsZEULUY Type A wazlinvinduetud dusuainulisiueuninsgiui
lounann1susziuiuy Type B



- 42 -

NUN. 2-2:2566

maaulikdueuvey AunlilaginAirulikiueuInTgIUTININANAUAT k B9

[

Ju

[y [y

A8SLAUAMUTBNUUTZUI 95% YINN1SIUARIS1Y t-student AzlaAn k Wwindu 2

LY

PNUU

UILAUAIULY

'
=

U, = kXu,

2x029dB =

0.58 dB

adulunisaeuiieu Tutagtuiesufiinsdinlvnginisussfivannuliuuuey
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. value | probability o u; |degree of
symbol source of uncertainty o divisor | C;
(dB) | distribution (dB) | freedom
USTD Acc mmgﬂéf@qmmm%qﬁai’m 05 | rectangular | /3 | 1 02887 | oo
UsTp Res| AIUAZIDUATDINITONUA 0.1 | rectangular | 24/3 | 1 |0.0289 o0
Upep | NM5TATN 0058 | nomal | /3 | 1 |00333| 2
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5. fhediesdusznauanuliviueuvesnsialunisaeuifisuanuiiauieusa
Yaddysyaugsuaiin
THD = THDgrp _SSTD_ACC_SSTD_Res _5Rep
el THD ﬁaﬂ'wmmﬁmLﬁaummaqé’agﬁymaﬁmﬁﬂ
THDgrp ﬁaﬂ'ﬂmmﬂmﬁaui’gmmﬁmﬁyﬂmaﬁmaﬁﬂ ﬁ?@ié’mﬂm‘%mﬁammgm
8sTD_Acc ﬁammﬂmmLﬂﬁauLﬁaqaﬁﬂLﬂ'§BQﬁauﬂm52wu
8sp Res  AD ALAAIALAAEULIEIRINAIAIAZB YA T
Srep o Aaueaanaeuiosananuamsalunsing
(1) manulisivewilosainmsiag
MakanuaskuvUnfvestoya unuaanuliuuueunnsgudy u,
URep = w
V3
Tnedl n fio Saudoyadivhmstadi (3 ad)
s(x;) fv ﬁ’]?i’JHL‘ﬁENLUUSJ’W]igWU?J@QGﬁEJ;JUaﬁVTWﬂ’]iilm?’ﬁ;l’j\‘] 3 aSs ansnsorundldnuanns
9l

(X1 — %)%+ (x; — %)% + (x3 — X)?

s(x) =

n—1




- 43 -
NN, 2-2:2566

el x, Ao AAURAMBUTIMVOIEY I SuslintsulFanATasdinTaunsguluwsazasa (%)

[
[ o

¥ foAnadsvomansinn 3 as aunsadwaldnuaunsieeluid
X1+ X + X3
3
faeg ﬂ'wmmﬂﬂLﬁauiamaaé’@mmm%maﬁﬂﬁi’mié’mﬂLﬂ%iaaﬁaﬁ’muwmiﬁgﬂu U 3 A1 Lol
0.1% 0.3% Waz 0.4% ALJEAULNATFIUYINTY 0.153% NsUANKIUUUNAYRITRYA MY Vn
o
0.153

uRep = W = 0.0882 %

) Arrnabiniusuiiinanie3asiionnsgiu @annsaRansanaNAIRN
Qﬂé}’awmLﬂ%ﬁmmmﬁmLﬁaumaqﬁm@m muﬁ;ﬁmﬁmﬁmuﬂﬂu%’agamqLwﬂﬁﬂ
nsuanuastoyaidunuudnasumain
Hegs Foyavmamadafissylilundninasiunmsgiull Searaugndeseinisamiuiniious

vosdyesueiin fie £0.3% niswanuasteyadunuudvdenyuain Jusiey3
Flatiu
0.3
uSTD_ACC = = = 0.1732 %

V3

(3) ArnulinUEUYBINITEIUNANITIA TITANIINAUAINTNANGA LY

A159IUANINLASTILDIRA
miLLamLm%’a;gjaL?;Jul,wuﬁmﬁamqmmﬂ
Mg ANHENTaluN1TEUAIANNRANEUTIMYRIH Ry MENsHeTn A 0.1% N1TuanLasteya
I3 A A ¢ P
Juuudmieuyuain 3snsee 2v3
P9I
0.1

uSTD_ReS = m = 002887 %

AN LNRULRUNATE UL NWIE 1A LU UVTINNAN TIN Y SENRaTINTET
ANlikLEUNINTEINTIN @nsaAwInlaaInaNn1seell

— 2 2 2
Ue = \/uRep + uSTD_Acc+uSTD_Res
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B 0.20%* _ 10
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FR9819 M9 uncertainty budget ¥09ANMUANAILIVUIATEINTIVEUTTANINATIABY 1 kHz

. value | probability o u; |degree of
symbol source of uncertainty o divisor | C; 0
(%) distribution (%) | freedom
Usp_ace | ugndesveaadosiiedn | 03 | rectangular | V3 | 1 [01732| oo
Usrp_res | ANNALIB8AURINNTEUAT | 0.01 | rectangular | 2V3 | 1 |0.0289 | oo
Urep | 53RN 0.100 | normal V3 | 1 |00882| 2
Uc A LIMILOULIATTIUT I normal 0.20 49

Ue Al UVene normal (k=2) 0.40 49
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Calibration of Certificate
Certificate No. 001-20
Issued by : Acoustics Laboratory
Acoustics and Vibration Group
Page 1 of 10 pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
TRANSDUCER

MODEL
SERIAL NUMBER

CUSTOMER

MEASUREMENT DATE

: Audiometer

: MADSEN Itera Il

1004
2082233

Supra-aural Earphone

: TDH 39P
: MO033829 (Right)
: MO033811 (Left)

Company
123 Road. Amphor, Tambol. Provice
Thailand

3 August 2020

Name Surename

Approved by

Name Surename

Performed by
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UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 “Expression of the Uncertainty of Measurement in Calibration™ and
JCGM 100:2008 "Evaluation of measurement data--Guide to the Expression of Uncertainty in
Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within the
assigned range of value with a probability of 95 %.

Maximum expanded | Maximum permitted
Description uncertainty of expanded uncertainty | Unit
measurement of measurement

Frequency 0.2 0.5 %
Sound pressure level 125 Hz to 4 kHz 0.7 0.7 dBHL
Sound pressure level 5 kHz to 8 kHz 0.7 1.2 dBHL
Sound pressure level 9 kHz to 15 kHz 0.6 1.5 dBHL
Masking noise level 125Hz to 4 kHz 0.4 1.0 dBHL
Hearing level control 0.4 0.5 dB
Total harmonic distortion 0.4 0.5 %
Grounding Resistance 0.1 - O
Chasis Leakage Curent 0.1 - wA

Remark :

1) The maximum permitted expanded uncertainty of measurement derived from the standard
IEC 60645-1:2017.

2) The measurement uncertainty at some parameter are exceed the maximum permitted
uncertainty due to the variation of the measurement repeatability.
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ENVIRONMENTAL CONDITIONS

Ambient condition in the laboratory are as follows :

Temperature : (23.0£2.0) °C
Pressure : (101.3=1.5) kPa
Humidity : (50.0£15.0) %RH

Reference Condition : 101.325 kPa . 23.0 °C and 50.0 %RH.

Calibration Condition
Measurement Conditions : The average values during measurement are
(99.956+0.300)kPa, (22.3+0.6)°C and (53.3%=1.7)%RH

MEASUREMENT METHOD

The tests applied to the audiometer are based on IEC 60645-1 : 2012; Electroacoustics-
Audiometric equipments-Part 1 : Equipment for pure-tone audiometry.

The audiometer is calibrated together with its transducer by direct measurement of acoustical
output via artificial ear by using the calibrated condenser microphones. The measurement
results are shown on the display of analyzer. The UUT was calibrated in six parameters which
are Frequency, Sound pressure level, Total harmonic distortion (THD), Masking noise level,
Accuracy of control and Electrical safty.

Reference Standard
1) Microphone Model : S/N :
2) Ear Simulator (IEC 60318-1) Model: S/N:
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TABULATION OF RESULTS

The following tables give the calibration results and associated measurement uncertainties at
approximately 95% of confidence level. The unit of dB are quoted as the ratio with reference to

20 pPa.

The stated tolerance are taken from IEC 60645-1:2017 standards for type 1 Audiometer . For the
audiometer designed in accordance with IEC 60645, the acceptance limits shown on those
standards should be referred. The user should determine the suitability of the instrument for its

intended use.

TRACEABILITY

This certificate provides traceability of measurement to recognized national standards, and to the
realization of the International System of Units (SI) through National Institute of metrology

(Thailand).
Intrument Model Serial No. Certificate No. Due Date
Microphone 4134 XXX XXXX XXX
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MEASUREMENT RESULTS

1. Frequency

The reference hearing level is 70 dB HL.

Setting Measuretili requency Devatit:/d Value Acceptance Uncertaiat
Frequency (Hz) (%) Limit ) y

(Hz) Left Ear | Right Ear | Left Ear | Right Ear (%)

125 125.0 125.0 0.0 0.0 +3.0 0.1
250 250.0 250.0 0.0 0.0 +3.0 0.1
500 500.0 500.0 0.0 0.0 +3.0 0.1
750 750.0 750.0 0.0 0.0 +3.0 0.1
1000 1000.0 1000.0 0.0 0.0 +3.0 0.1
1500 1500.0 1500.0 0.0 0.0 +3.0 0.1
2000 2000.0 2000.0 0.0 0.0 +3.0 0.1
3000 3000.0 3000.0 0.0 0.0 +3.0 0.1
4000 4000.0 4000.0 0.0 0.0 +3.0 0.1
6000 6000.0 6000.0 0.0 0.0 £5.0 0.1
8000 8000.0 8000.0 0.0 0.0 +5.0 0.1
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MEASUREMENT RESULTS

3. Sound pressure level

The reference hearing level is 70 dB HL.

Setting MFST‘TddI;e:;;ng Deva:;]i:gahxe Acceptance | cxitaialy

Frequency svel { ) ( ) Limit @B)
(Hz) Left Ear | Right Ear | Left Ear | Right Ear | (dB)
125 49.4 50.0 -0.6 0.0 +3.0 0.6
250 69.1 69.5 -0.9 =0.5 +3.0 0.6
500 69.1 69.4 -0.9 -0.6 +3.0 0.6
750 70.0 70.1 0.0 0.1 +3.0 0.6
1000 70.3 70.3 0.3 0.3 +3.0 0.6
1500 69.6 69.5 -0.4 -0.5 +3.0 0.6
2000 72.0 71.6 2.0 1.6 +3.0 0.6
3000 70.9 70.1 0.9 0.1 +3.0 0.6
4000 71.4 71.1 1.4 1.1 +3.0 0.6
6000 69.0 69.0 -1.0 -1.0 +5.0 0.6
8000 70.9 71.3 0.9 1.3 +5.0 0.6

Remark : The RETSPL derived from 1SO 389-1:2017
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MEASUREMENT RESULTS

4. Masking Noise Level

The reference hearing level is 70 dB HL.

St Measured Masking Devatied Value A
e Level (dB HL) (dB HL) PIENCE | Uncertainty
Frequency Limit
(H2) : - (@B) )
L Left Ear | Right Ear | Left Ear | Right Ear
125 43.8 44.3 -1.2 -0.7 -3, +5 0.4
250 68.6 70.1 -1.4 0.1 -3.+5 0.2
500 69.0 69.8 -1.0 -0.2 -3, +5 0.2
750 70.1 70.1 0.1 0.1 -3.+5 0.2
1000 70.6 70.3 0.6 0.3 -3, +5 0.2
1500 70.6 69.8 0.6 -0.2 -3,+5 0.2
2000 TL7 71.7 1.7 17 -3.+5 0.2
3000 72.1 7L.5 2.1 1.5 -3.+5 0.2
4000 71.0 70.6 1.0 0.6 -3.+45 0.2
6000 69.0 68.6 -1.0 -1.4 -3, +5 0.2
8000 70.3 70.9 0.3 0.9 -3.+5 0.2

Remark : The RETSPL and Reference level derived from ISO 389-1:2017 and ISO 389-4:
1994 repectively.
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MEASUREMENT RESULTS

5. Hearing Level Control

5.1 Step Deviation
The reference frequency is 1000 Hz.

Hearing Measured Level Devated Value Acceptance .
Level (dB HL) (dB HL) Limit U“‘“‘Z’;“‘“ty
(BHL) | LeftEar Right Ear | Left Ear | Right Ear (dB) =
100 100.6 100.5 - - +1.0 0.4
95 95.6 95.5 0.0 0.0 +1.0 0.1
90 90.6 90.5 0.0 0.0 +1.0 0.1
85 85.5 854 0.1 0.0 +1.0 0.1
80 80.5 80.4 0.0 0.1 =1.0 0.1
75 75.4 75.4 0.1 0.0 +1.0 0.1
70 70.3 70.3 0.1 0.1 +1.0 0.1
65 65.3 65.3 0.0 0.0 +1.0 0.1
60 60.2 60.2 0.1 0.0 +1.0 0.1
39 55.1 535.1 0.1 0.1 +1.0 0.1
50 50.0 50.1 0.1 0.1 +1.0 0.1
45 45.0 45.0 0.1 0.1 +1.0 0.1
40 39.9 399 0.1 0.1 +1.0 0.1
35 34.8 349 0.0 0.0 +1.0 0.1
30 29.7 29.7 0.1 0.1 +1.0 0.1
25 24.7 248 0.0 0.0 +1.0 0.2
20 19.7 19.7 0.0 0.1 +1.0 0.2
15 14.7 14.7 -0.1 0.0 +1.0 0.2
10 10.0 10.1 -0.3 -0.4 +1.0 0.3
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MEASUREMENT RESULTS

5.2 Accumulated Deviation

The reference frequency is 1000 Hz.

Hearing Measured Level Deviated Value Acceptance )
Level (dB HL) @BHL) Limit U“":l‘gm“’
(@BHL) | LeftEar | RightEar | LeftEar | RightEar| (4B)
100 100.6 100.5 0.0 0.0 +1.5 0.4
95 95.6 95.5 0.0 0.0 +1.5 0.1
90 90.6 90.5 0.0 0.0 +1.5 0.1
85 85.5 85.4 0.1 0.0 +1.5 0.1
80 80.5 80.4 0.1 0.1 +1.5 0.1
75 75.4 75.4 0.2 0.1 +1.5 0.1
70 70.3 70.3 0.3 0.2 +1.5 0.1
65 65.3 65.3 0.3 0.2 F1.5 0.1
60 60.2 60.2 04 0.2 +1.5 0.1
55 55.1 55.1 0.5 0.3 +1.5 0.1
50 50.0 50.1 0.6 0.4 +1.5 0.1
45 45.0 45.0 0.6 0.5 +1.5 0.1
40 399 39.9 0.7 0.6 +1.5 0.1
35 34.8 349 0.8 0.6 =£1.5 0.1
30 29.7 29.7 0.9 0.7 +1.5 0.1
25 24.7 24.8 0.9 0.7 +1.5 0.2
20 19:7 19.7 0.9 0.8 +1.5 0.2
15 14.7 14.7 0.9 0.8 £1.5 0.2
10 10.0 10.1 0.6 0.4 +1.5 0.3
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MEASUREMENT RESULTS

6. Total Harmonic Distortion

Hz) (@BHL) | LeftEar | RightEar (%) 6)
125 50 0.1 0.2 235 04
250 80 0.0 0.1 £2.5 02
500 100 0.2 02 25 02
750 100 0.1 0.1 25 0.2
1000 100 0.1 0.1 25 0.2
1500 100 0.1 0.1 235 0.2
2000 100 0.2 02 25 02
3000 100 0.2 02 25 0.2
4000 100 0.3 03 25 0.2
6000 90 0.4 0.4 25 0.2
8000 80 0.7 0.6 2.5 0.2

End of Certification of Verification
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