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NANNUTNINTFINENTUATDINTIVENTTON NS AT

1 = ac a o ya o '
f9UN 3 : 'Jﬁ'ﬂ']'iﬁE]‘UL‘VIEJ‘ULﬂ'ia\‘iﬂi?ﬂﬁ&liiﬂﬂ'ﬁ/‘lﬂq519]5]1!“‘1]‘1]‘”']Laﬁlﬁﬁ\nuaqﬂ'\ﬂ

Timiuyilatinldluvem

YaULUA
nanNIININTgILAtUL B5UERINTADULTIBULATRINTIFANTINNINNITLABY

wuutidearuenie l9suiuyilasianseuluy uasideaiiianasoungy N1smsEunNIsamTy

NsapULiEY MEMesNAzaUIEy IAARUWIEU TUABUNITARULEU NISATUIMNANITAD UMWY

N1SNIUADULALLAUNNITEDNSU (acceptance limit) n1sUszifiuA1AuliniuauveInIsin

(uncertainty of measurement) #79819lUTUTDINITABUIBY ViaNLNAIINIRNIFINRTULTRUg AN
ANUINIFIU IEC 60645-1:2017

LANEN31984
onanse9dealuil azduatuiagiunazidudssndudmsunisussgndldiv

NANLNUININTFIUL

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 60318-4

IEC 60318-5

ISO 389-2

ISO 389-4

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)

UssuadnnuInsing1seninelssing - LLuaﬁmﬁugmLLazLLmﬁ@ﬁ"avLiJ niou
mdwiTidonduius Glawd)

Quantities and units — Part 1: General

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

Electroacoustics — Simulators of human head and ear - Part 4 : Occluded-ear
simulator for the measurement of earphones coupled to the ear by means of
ear inserts

Electroacoustics — Simulators of human head and ear — Part 5 : 2 cm3 coupler
for the measurement of hearing aids and earphones coupled to the ear by
means of ear inserts

Acoustics — Reference zero for the calibration of audiometric equipment -
Part 2 : Reference equivalent threshold sound pressure levels for pure tones
and insert earphones

Acoustics — Reference zero for the calibration of audiometric equipment -

Part 4 : Reference levels for narrow-band masking noise
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ISO 389-5 Acoustics — Reference zero for the calibration of audiometric equipment -
Part 5 : Reference equivalent threshold sound pressure levels for pure tones
in the frequency range 8 kHz to 16 kHz

IEC 61260-1 Electroacoustics — Octave-band and fractional-octave-band filters — Part 1 :
Specifications

IEC 60942 Electroacoustics-Sound Calibrator

IEC 61094-4 Measurement microphones - Part 4: Specifications for working standard

microphones

3. gy
Tundninasianasguil
3.1 szAUANNAULEBY (sound pressure level)
AnaIUTIaN13NLVINUAULEEN (sound pressure) WBUAUAINAULESS

fiyuyud3uladuy (threshold of hearing) TAwnAY 20 Tulasniada (UPa) sefuAdufuLEesd]
vieidunadiua (dB)
3.2 szAuAuFULEEedn 9B ediyuyudisuldBu (Reference Equivalent
Threshold Sound Pressure Level; RETSPL)
AnansveasERuANLAULEssiuywdiFulaBu (hearing threshold) 1y

'
oA

AfuansdaEuvesmsldduluyiion dmsuyilsdafidmuadn RETSPL azumnsnsfulunsazaimd
fimbedundiua (dB)
3.3 52AUN1SLABU (hearing level)
sefuANFudsaiAnnyiladluSafiouiidmuaaudienn RETSPL
TagszsunslaBuazunnsiuluisiazanud fmbeduediuasziunslatu dBHL)
3.4 s3AULA9AI9 (masking noise level)
sefuldssivszneufeldsaasanudlutiauay (narow band noise)
syiudsaasazgningludyinadlalliinsnse lnedfnguszasdifiodeatunsladudssdy 1
wihelunduasediunslagu (dBHL)
3.5 vy (artificial ear)
gunsaiflddmsuinseduanufudssiduialaeyils (Earphone) 19y
lulasluu yidlgudl 2 viln Ao ezaandUied (acoustic coupler) Lagyd1aes (ear simulator)
3.6 94 (earphone)
FauUasdqaias (transducen) sfiafiuUasdayarausaiulni (voltage)
\Hupusduides yileilddmsunsaanislédu wdseendu 3 via e yilswdansuuluy (supra-
aural earphone) ﬁﬁwﬁﬂﬂiauium (circumaural earphone) LLaZHWWﬁﬂIdIu‘lﬁmiﬂ (insert
earphone)

3.7 lalasinu (microphone)
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Frulasdyyruviafiwlasanududs adudyaiaini lalasuuild
dnduaeuifisuininimsiaanssanmnsiity Wulilasiuedailddmivanuidowuunsaes
(pressure field) vwALdURUANENA1 1/2 i videviln WS2P uazauna 147 ansaldldnasia
WS1P uay vila LSIP ﬁqﬁﬁuﬁwﬁmmmﬁw

3.8 Lﬂ?faﬁmi'wﬁé'mumﬂml,ﬁm (sound analyzer)

\3aeTaseiuldss (sound level meter) wiafififlardulinseridaaandes
WU NeedyyInAuaLdes (band pass filter) "’J’mmmﬂ@Lﬁaui'gmmﬁmmmaﬁmaﬁﬂ (total
harmonic distortion) wag¥nrnud (frequency)

4. NISHSPUNITEMSUNISTERUIBU
4.1 dANITUINADNUALLENYININYDIQUNYI

gaungil (temperature) . 15 °C e 35 °C

AU (relative humidity) : 30 %RH 13 90 %RH

AUAUUTTIINA (pressure) : 98 kPa f14 104 kPa

syudBIUMEs (backeround noise)  :  AndssiuAsUEseTivhnsTnegates 15 dB
AR

- sefudseiiuvds Wunsindesnglugiieon shnsfavdsiadmitsuundesuarlifinssiedes
a9 sananyils
- Tunssenusansiamsszyanizndouuziihnisia
4.2 nmansradeullosdy
4.2.1 @gl (power cord) egluanmund lifldladnvvena
4.22 fuedos - Yumuay anansovhauldegisnd
- MiveuanINa Lanmalaogeauysal
4.2.3 yila Drenazan
- aeyilslaidnen
- Udnideuyiladndiedes (earphone jack) agluanimund
- vlotiyils (cushion earphone) #oslidnyn
- fumaeEuy (headband) fosegluanmiianusaldals
4.3 n1sfang

(%
a o

AngUnsallazn1sUTuLBuRTaYIRTEAUEEY NMsAnfgUnsalfLansly
= oY o &
JUN 1 fdunoudasaluil
4.3.1 seguninivgnedyayraitasdu (pre-amplifier) LU1lUGIgIuves
miley wazanesalulasinu (extension microphone cable) 31ngunsalvenedyyrailosnuluds
w3nsinsyauides Aaanany O

4.3.2 Usznaululaslviuludigruvemiien duanmu @
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4.3.3 Ysuisuinsosinszauldss lasldiaTeeniliadygiaidss (sound
calibrator) Jufigndnfinun Tunsunazisnisuiuifisunsesinseduidesaunsaglaainaioves

Y
a

\3peTnsEiuLds w‘%amuﬁﬁmémﬁmum

4.3.4 Usznouyiiey fauanmy G

4.3.5 @34 sound tube ¥4 insert earphone ‘Uuﬂmamﬁau ALLARIAL
@ Yo sound tube wdoadusuiignanfun
wELme N15isadentiinmiisudiazidusia occluded-ear simulator n38 2 cm® coupler
wieltlunsaeuifisuindomnansladu fasanainduustivosndniaieansianslaou uazen
Reference Equivalent Threshold Sound Pressure Level (RETSPL) #1nlaidide yaan QJN anlu
finnsananslnuayfuvemils (insert-earphone) fisvylilusnnsgiu 1SO 389-2 wag 1SO 389-5

<4+— audiometer

Insert

earphone

D E— sound tube

A @

+«——— gy
(2 cm? coupler)

L 2 ®
- —q <« Funiiey
84.5 dB
¥ 0
0] «— lulasluiu

LASDIINTTAUAINNAULRE

JUT 1 uansnisuszneauniisuuaziasasinseiudes
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4.4 A1SASIVENTNAMUNSDUVBLATDINNNNISEBUTBU
TandnnisaauiigurmnnuIeIasilaninaiiliiannunssy Wy aing

[ =)

AuAudy I desvinauiaunfnselidvineu diuaiuauadudviauiauninielivinau

q 7 As]
a A

FunnandeiiTeeenuinUninieliseies
4.5 nswiBuANUNTeNYBLATEsINNsFRUITEY
451 \Unnieansivanssanmnslstuiiozasuiisulviegluaniznion
T iWunailitfosnin 20 it viomuignanuuzh
4.5.2 \Foanvudeiesiuyilsiszfun1sl#du 70 dBHL egrssaiiles

Uszanag 10 Fuil teelsuannanudigaluaunseiansunnanudinduunses

5. winiiwesiiazaeuiiisu
5.1 pnudvesdanasdes (frequency)
5.2 §EAUANAULESY (sound pressure levels)
5.3 S¥AULdENaI9 (masking noise level)
5.4 ANUONABIVBINITATUANTEAUYR 10 (accuracy of signal level control)
55 mmﬁmLﬁﬂui’smaﬁmmmaﬁmﬁﬂ (total harmonic distortion)

6. FIULIY

= =
AN 1 LLﬁ@I\T‘Q@ﬁ@‘UL‘WﬁJ‘U

Wevihnsaeuiiey EGRIVNE

= Y] = ~ ) v Aa A
AMUDvRsdyaades (frequency) N52AUNTSHAgY 70 dBHL YNAUDIATEINTIANTIONIN
Mskaduanusaanela

TEAUANIUAULEY N52AuN1SLABY 70 dBHL NAUATILATEINTIAAUTIONN
(sound pressure levels) nslaguaunsadngla
TEAULAEIA N52AuN1SLABY 70 dBHL 1NAUATILATEINTIAAUTIANN
(masking noise level) nslaguansaanla

ANUYNABIVDINITAIVANTEAUSYY I | NNTEAUNSLABUNIATEINTINENTTANMNTLAB U

o

(accuracy of signal level control) Feldl fiaud 1 kHz

[

ﬂ"lmmﬁmLﬁauiaumaﬁmmmaﬁmaﬁﬂ flaud 125 Hz 9 8 kHz o sesumslausied

(total harmonic distortion) 65 dBHL dvsun21ad 125 Hz 83 200 Hz

80 dBHL dmSuanud 250 Hz &3 400 Hz

100 dBHLAMSUAILE 500 Hz 3 8000 Hz

wnews Tunsaitldanunsadssesunsladumuisimun
Tiiksenissdugegauonniosiiviinisaouiioy
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7. UABUNTHIULTIEU
7.1 YupduNIsERULIBUAINNDYRId IMEYY (frequency)
\p3sllonIFIULAYaUN Tl
1) Yaviign (2 cc coupler %38 ear simulator)
2) 1ATRIINTEAULAEIUTOLAT AT I RA Yy ey L ds s laNAHeA U
aunsainanudidesle
41' o v o | fu o aa Y ]
neme inesevinszaudssliiifsiduinanuiidesls ansald
ww3einaudvesdypialnil (frequency counter) 81uaNdaNFosdyaralninvioen
(output) VeslAIBYIRTEAUESS ALY
JURDUNITADULABY
1) segunsaliananilugun 2
2)  USUANATI0inIzAUAINAULEIAS

- Time weight - Fast gnlaiflanunsald Slow
- Frequency weight : Z %39 Linear %39 Flat
3)  USuduniewnsanaussanmnsidduiiazaouiioussi
-~ sedunsleBu 70 dBHL lunsdifeieslianunsasarldnudfmun
Tifsitsesunsldfugearuaaniosiivhnmsasuidioy
- Andlgsmnuisiign
- msdnedyaandssuudolios
4) Usesdyaandes seunseiesRuauiudsfinanuun3esia
sefuLdeauansmned Guiinanenudiinle
5)  UsuminuiuueiewnsavaussanmnsleBulumanudicald
6) ¥indte 4) Fede 5) sunseitinsunnaNETeTowmITaNTINA MG
Taguanunsaansle
7 dwmilseenainyiisuwazinagiendulyvuyiiien Taelvves
Touandssvaayilenseiudesiuideaasiey
8) vhmsTrlnesudulvaiome Snedhetes 2 A
9) lunsaeuiiivuazfesinauiidesiididaainyilets 2 919 (yitedns
Feuaznitainedn)
n13UUNNNANISERULABY
ANARUIN N A5797 2 Faeegennssdudineanisaeuifisuainuives
Fyayauldes (frequency)
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insert
earphone
v
o o Y
LASDIINTLAULELS
—7
|
<«——— sound tube

84.5 dB
ey
g p— <«— ear simulator
o e

o o &

o o @

I
U
Tulasiny
4

LASBIINAIIND

SUM 2 uaneniseeaunsaldnsunsinAInud
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7.2 UNBUNITEDULNBUSZAUANUAULEBS (sound pressure Level)
LA3835l03M 5§ UkAUNTA]

1) qugt.ﬁém (2 cc coupler %38 ear simulator)
2)  LAIRVINTEAUENINTOIATONILAT YY1 0UEEN
TUABUNITADULTINY

1) sogunsaifauanslugui 3
2)  USusueSesiasyiunudeeall
- Time weight . Slow wsealiflAly Fast
- Frequency weight : Z ¥i99 Linear %30 Flat
- Octave band pass filter : AwARvhASYR
3)  USuRaAsesmsiaussanInnsletuivsaeuiiousl
~szdunslddu 70 dBHL Tunsdifiededldannsaderldnuiitmun
Tisiisedunslafugearuaaniosiivhnsasuidioy
- muddigaiinieansvanssanmnslaBuaninsndnels
- Msdedyanandssuusiesien
4) Uaesdynandesserunseieseduanududesiivansuuaiaata
sefuidesuanianasil Tuinseiuanududssiiinle
5)  fermnanuivuaiemsivaussaammsiéduluSimnuidaluuas e
wdnansesduaalninanudlvaenadostunnudidssiivinnisin
6) ¥indnde 4) fedie 5) unseteinsziuauiuABBmNANLTILATY
yneudfiuueSosnsaussanmnslaoy
7) dwmilseenainyiisuwazinagilandulyvuyiiien Taelvves
Tryanandesvasyilinseiudesiuideavesmien
8) vhmsTrlnesudulvaiome Snedhedes 2 Al
9) lunsapuifisuardesinseduanududssiiiinanyilais 2 1
(yilstnageuaryilstna)
N13UUNNNANISEBULABY
AANLIN N N3 5 FregesstiuinuantsasuiisuseRua i uAss

(sound pressure level)
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\A384 octave band pass filter

insert

earphone

/I/

sound tube
84.5 dB « Hne

<+—— ear simulator

E0Rl
geil
g0Rl

LASBIINTTAULEE
lulasiniu

[

JUN 3 mssiegunsaldmunsinseauanusudesarN1IAIUANTEAUR Y0
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7.3 YUABUNTADULNIBUIZAULAB9A?9 (masking noise level)
LA3835l03M 5§ UkAUNTA]

1) qugt.ﬁém (2 cc coupler %38 ear simulator)
d' ) v = A4 a ¢ o =
2)  LAIRVINTEAUENINTOIATONILAT YY1 0UEEN
aa A o v a = 'z o N
nnews lunsaiiieiesinsgaudeslddfsndunsosdygruninud
anunsaldinTesnIesdagianud (band pass filter) Aotiisi@ula

TUABUNTAD UL
1) segunsaliauandlugun 4

2)  USURWLATDIINTLAUAINUALLESSRIT

- Time weight : Slow
- Frequency weight : Z %30 Linear %50 Flat
3)  JSuRupiesmsiadussannmslaBuiivhnisaeuiiousai
- afipvesdygad Wunuudygraais (masking noise)
-~ szeunslédu 70 dBHL lunsdifiesedlilannsadeailgmuiidnun
TiksfiszdunsléBugeanvenniosiivhnsaeuiiioy
- audingn TedesnTeausInamMsletuamsadels
- msdnedyaandssuudenios
4) Udeedygrondesseaunsesiiseiuanuduidesfiuanivunioin
sefuLdaauanimasfl inistufinseruauiudes
5)  mmanuduueiensavanssaammsladulufuddaly
6) vhinde a) fls 4o 5) aunsetyinssdumuiuBsemnenuitunsy
ynANATTuLA BT RaLTTnA NS IABY
7) dyilseenainyiisuwazinagilandulyvuygiien Taelives
Tuanaudesvaayilinseiudesiuideaesmiey
8) vhnsialnesusilvaiionun Snegraties 2 ads
9) lunsasuifisvagfowhnisiassduanuduidssiisniaanyilas
2 919 (yilatnadrguasyiletnan)
n13UUANNanIsEULABY

AMAKUIN N A5197 6 F29819A1SNUUNNNANITABULEUSEAULAEIAS

(masking noise level)
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insert
earphone
v
—1
<«—— sound tube
84.5 dB
—— <«— ear simulator
- e
- e
[Fole W
LASIINTEAULER

Tulasiny

d’ ! 6 o U U U = . .
UM 4 UaAIN1INBRUNIUEINIUNITINTZAULEDIA (masking noise level)
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7.4 %’SumaumsaauLﬁemﬂ'a'mgnéiawaan']smuqu UdeyeyIad (accuracy
of signal level control)
\3osfiaunssuLazgUnsal
1) Yaviign (2 cc coupler %38 ear simulator)
2) wdestnsyiudesioindedineidynnndes
wnews lunsdiedesinseauideliifeidunsosdyyruninud
annsaldipsosnsesdyaianuisedfiufuls

[%
U )

YUABUNITADULNYU

1) sogunsaifauanslugui 3
2)  USusueesiassudsesdl
- Time weight : Slow anlaiflanunsald Fast wnula
- Frequency weight . Z ¥i39 Linear %30 Flat
- Octave band pass filter : 1 kHz
3)  USunaAsesmsdussaninnsleBuiivhnsaeuiiousail
- SEAUMILABugEn
- @Al 1 kHz
4) mstedygadeuusiodios
5) Uasedygiandes seunseiseiuauiudsfivaniuuiadesis
sefuLdesasdl Sufinsedunududesdiiale
6) USuszdunslédunuedensiaussan mnisiétu anas 5 dBHL
7) Udeedygandes seaunseisseduanududesiivansuuniain
sefuldesasdl Sufinseduanududediiale
8) ¥g14e 58 6) aunszitsdesedunsliduiianiiiniesniae
aussanmnsladuausaansle
9) Amilseenanyiisuwazinagilendulyvuyiiion Taelives
Touandesvaayilenseiudesiuideaasiey
10) hmsialneduduluitomn Snegaiies 2 ade
11) Tunsaeuiiisuagdenitnisinssduaududediiidaany il
2 99 (yilatnadreuazyiletna)
N13UUNNNANISERULABY
ANARUIN N AT 7 Feesmetufinuanisaoulfisuanugniioses

[y

N3AIUANSEAUEARRN (accuracy of signal level control)
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7.5 YUABUNITAOULTNIBUANURALNEUIINVDIA sy Iaua15sualin (total
harmonic distortion)
a4 A ¢
LA3DI0INTFIULAZUNTA)
1) yayies (Ear simulator)
2) AesinTzAuldsaIaIAI AT Izvdy 1 andeandientuinning
HaLNguTILYeIdy MesHelln
aa A o v o ' sy W a &
nuneme Tunsaifisesinseaudsslidfnduinanuiiaiieusiuees
fouuensuein anunsaldiasesinanuiaiisusinvesdygiueisusiindeniousn auasgll
anunsadaluasauldanmnsamesiuldnuisnssylilunanuan
TUADUNITADULABY
1) segunsnifauansliluguil 5

2)  USURWLATDIINTEAUAINUALLESSAIT

- Time weight - Slow anlaifignunsaldy Fast unula
- Frequency weight : Z %30 Linear 50 Flat
3) UaATeansransinn1mnsiady (??qmmm?{@‘i’qqmﬁm‘%'mmw
aussanmnsldduansadeld uazsedunisldBuliaenndainuanudivhnisia dafmualilu
A3 2
4) Udesdyayrandes seunseisseiudyniafivanuuniosinuans
s SufinArfevararuRniousuvesdyanaesueiindiiale
5)  rAuivmeiemsivaussanmnsiasulusinnudaly was
siuidesliaonadosiuanudfisyylilumssi 2
6) ¥919e 4) fede 5) qunsEiteIRssiuALAniEuTINYD T
g1iueiinaunsuyne RS osmTausInAmMATleDY
7) dwmilseenanyiisuwazinayilandulyvuyiiien Taelives
Touanaudesvaayilinseiudesiuideaaiiey
8) vhnsTalneisudilvaiionn Snegates 2 ad
9) MmiaauLﬁau%é’faqi’mzﬁummﬁm?ﬁmﬁfﬁ”nﬁmmﬂmﬁqﬂgq 2 U9
(yiletnageunaryiletna)
nsUuiinuamsaeuLisy

MAKNUIN N A157 8 FIBE19R1SHUUTNHANISAB UM UAIURALNEUTIL
vesdnyey1ueniuaiin (total harmonic distortion)
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insert
earphone
v
LASDIINTLAULTE
/I/
<«——— sound tube
84.5 dB

<4+—— ear simulator

| .

ey
Y

lulasinu

\ 4

LATDIINAMURANEUTINVDIA YN TUBLN

(harmonic distortion meter)

JUN 5 wanamssegunsaldmiunsinAianuiaiieusinvesdyannensuetinvesdyyiaudes

P59 3 wansseaudssnlalunsinAianuiaiveusmved M Tuein

FEAUNTIRBUAIMTUNTInANRALNEUTINYOI& ey e Tuetin

AN (Hz) 125 919 200 250 919 400 500 19 8000

sEAUNSHAEY * (dBHL) 65 80 100

U )

* yede nllanunsoRIsEAuUNITRBULRNIYUS TN UAIARTILATBINGID

Y 9

AUTIDNMNNTIPBUAINTL




- 15 -
U1, 2-3:2566

8. N1SAUIUKNANITHIUWIEY
8.1 NsATUIUKNANTFRUWIBUANRVRIAaIEEN (frequency)

ANFIILIUNANITINALS 1B UANTENUY (deviated value) V8IAUDNIN
191N AMUANANUAIULLATDIRSIVENTTONINNNSIADUY AUIUsNENNISAIsB UL

) Fmeasured_Fset
Deviated value = —— x100 (1)
Fset
189 Fiessured Ao ANUDLRALNLEAINNTIA 3 AST (H2)
& aAA o val oA va
Feot A9 AU ANUALANLATDINTIVAUTTANINAS DU (HZ)
Deviated value #8 AL ULYIANLRASNIALAANNAMURAR MU ULLATRIRYINNS IR

(%)

8.2 NMSANUIUNANTITEDULBUSEAUAMUAULES (sound pressure level)
119578971UNAN5INIz8 U T ULYeIsEAUNS IR BuRiTale
aun1sh (2) Mnsedunisléduiidernliuuaiomsisanssanmnisiadu duramanudesould
AuELN1ST (3)

Measured HL = SPL - RETSPL 2)
Deviated value = Measured HL - Setting HL (3)

Tnefi Measured HL e sesunisladuiisala (dBHL)

SPL A sERuAIGUdsLRieNliaNn1TIa 3 ATa (dB)
RETSPL AB AMNA1IBITEAUANAUABINUYBETULABY (Reference Equivalent

Threshold Sound Pressure Level) Iuﬁﬂ Wiy f;j ﬁ’umﬁaﬁuﬁi%im U
\3esmTaaLTInAmMNSlABY ansaglianaanuan A WiemuTignan
Anua (dB)

Deviated value Ao ALfsauuvessedunsidduiinlaainsesunisladuiidaalivu
L5 9IRTIAUTTONMNITHBY (dBHL)

Setting HL Ao szdumsladuiitvunliie3swnsiaaussaninnislédu (dBHL)

8.3 ANIATUIUNANITABUNBUTZAULAYNA9 (masking noise level)
A1F91LINURANTINVLTIBIUANTHIUUVDITEAULF LA WA TR LR NN T U
L9829 ANMUA U UATDIRSIFNTTONINNNS ASU aunsaaullanuauniseadl

Measured MN = SPL - RETSPL - Ref.Level (4)
Deviated value = Measured MN - Setting MN (5)
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Taef Measured MN @9 SeauLdeaasninle (dBHL)
SPL A sERuAMUSULESIRAENlAINN1TIA 3 AT (dB)
RETSPL Ao ANasvBITERUANR UL NIYESUlagY (Reference Equivalent

Threshold Sound Pressure Level) 1umLﬁ8m@ﬁU1ﬂWﬂ§uﬁ1%§’mﬁU
LA39INTIVAUTTOAINATLADY 4111509 AINAARUIN A W3on 1
ANARMvUA (dB)

Ref.Level AD SEAUD1999 (Reference Level) dnsussauidesalsalinusznaunie
A2 ATUY294AY (narrow band masking noise) @1115a9L#a1n

Y a o

N ~
AANUIN § NTDANUNHHEAN1UA (dB)

Setting MN fio szdumslaBudssansdisenlifieSensaaussanmnnsiidu (dBHL)
Deviated value #o ANLTo9uu0IsEdULADIa2971Tnld9 nsEfuLdsaefidadnl s
L3R TIRALTTONNNTHEBY (dBHL)
8.4 AMTATUIAKNANITADULIBUAIINGNABIVDINITAIUANTEAUT YY1
(accuracy of signal level control)

Tuddeiiazyinnisusuiiiu 2 wadedes Tdud arudoauuvoinis
Wasuwasszdunslauitinldanmaudsuulamessefunmslaguiiaauau (step deviation) Liu
N13MAIANgNABIYRINITUTUANTEAUNSTLABY LazAIULD HILUUYBIAIAIULANANSEHINITERY
nsléBuiisuiusedunislabugeaaifald andanuuansaszninesefunslsduiioudiuseiu
nsledugsgaiiaiesannsaangls Fsimualiluuaiesiiaouiiioy (accumulated deviation)

N159189UNANTTIN
MunnsysunslaunnALaasvessysuEsildannisia 3 ads awnsa
AualARaEuNng

Hearing level = SPL — RETSPL (6)

Tl Hearing level #e szunisladuitials (dBHL)
SPL Aessdumududesaieiléannising 3 ada (dB)
RETSPL AeAnatsvesszfuainuduldesfiyuyudiiulidu (Reference Equivalent
Threshold Sound Pressure Level) luyfisugfuyilaguilisinduiniosnsia
aussanmnsladu anunsagléanniaaun A wEemuiignantun (dB)

8.4.1 N1TIIVITUNANITIA step deviation
WuN195189UAND 8 UUYDIAIIULANANNYDITLAUNIS LB UNTA Lo

YaesEAuNTidunaula 2 seauileginiu (Ameasured level) (@Un1591 7) 21NAIULANGATIYDS
FEAUNMSIABUNIMUAUULATEINTIRENTTONINNTINBuYRISEAUNTS InBunaula 2 seduiegdndiu

(Asetting level) (@un157 8) IngALTeUUAILNTOAIUIAANAUNITN 9
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AU, 2-3:2566
Ameasured level = L L., (7)
Asetting level = HL,-HL, 4 (8)
deviated valued = Ameasured level - Asetting level 9)

'
[y [y

lnel Ameasured level Ao ArAuwanAvasszAunsiasuiaula 2 seduieginiu Gaun9n
153 (dBHL)
Ly 4% Lot Ao sedunslaguiaula 2 seduneginiu lay L, AoszAumslaguiias

'
| =

1 & U Ya QAI <‘> Y} Ya 3 1 v
A A Loy ABSEAUNISIASUNAINTT F95EAUNISIADUNA 2 ANbaN
1nA1539 (dBHL)

| 1 =

Asetting level A9 ANANULANAIITDITEAUNSIABUNaUl 2 SEau
USURalI7LATInTI9aNTTONINNITIABY (dBHL)
HL, wag HLq Ao seAunsigunaule 2 seauneginiu lne HL, Aoszaunslagun

[y

a 1d | A
pgAANY LUUAIY

49071 wae HLy Aeseaulaguninindt Feszdunslaguns 2 A1 fie
ANNUSUAIINLATDIRSIaUTIONNATERBU (dBHL)

8.4.2 N1551891UNANT59A accumulated deviation
Wun15s1e9uaionuuaranyaasesunisiedunaulaainseeu
N3lAgugeninTeInTIRaNsIANMNTIAguansadnele

Ameasured level = L,,-L, (10)
Asetting level = HL,,,,-HL, (11)
deviated valued = Ameasured level - Asetting level  (12)

e Ameasured level  fia AAnuwanseseninsssaunsiaguiiaulatuseaunislaguasand
LAS99RTIAUTTANINANS B UAILTaele Baduanlaannnisin

(dBHL)

Ltax fio sesiumsliBugeaniitaiosmsnvaussanmansladuannsadneld
Huendilsannnista (dBHL)

Ly fio sefumsldBudiauls daduendilsiinnsiald (dBHL)

Asetting level fio AmnuuansasEssEsunslaBuiiaulannsefunislidugeand

'
P

LATDINTINANTTANINAS bR Bua1u15aele Wuseaunisiasu
USURIUULATBINYINANSERUIEU (dBHL)

=~ ) va A v o vva = va
HL s Ao seAunslagugganusuddliniaieswmsivaussaninnislagu
(dBHL)
A % Ya dl 4" % gj yd‘ d‘ Ya
HL,, Ao 52AUNISleuNaula F9USUAIINATRINTIFUTTANINANSEADU

(dBHL)
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8.5 NMsAIUIMHANTEUiBUAMUARNEUS IV Heyaurauansuaiin (total
harmonic distortion)
nansinarenuiudinasvedosaranufindiiousiaves Fyeuensue
AnitldainmsTagn 3 ads

THD, +THD,+THD,

THD =

3

Tne?l THD A9 ANRASUDINANITINS8aYANURANEUTINTEIFY IMeNTUEn 29nM15TR 3 AS
(%)
THD, fie SovazAmnuRaNsuTILTBIE e sHatninlaluLsazASS (%)

9. msUszfiuAAullntLeuYaIn15IN (uncertainty of measurement)
AMARWIN 9 MsUsEliuAANUllwiuauYeINIsIn

10. TuSusesnsaauiau (certification of calibration)
AAKUIN 2 FIBYSLUSUTBINSADUMIBU

11. nsnueau (Verification)
VANINAIINITVIUEDY
\nseslefivhinismuaey sgdesiinanismuaeurunusimnihiegemung
7l 3 nasinmsfasamnteusenoude 2 du fil
111 Anrsidesauureananisia
Apnandeauuresmanisinazdeegluinasiniseeniu (acceptance
limit) sndiumsaeufisuidennuiaiieusinvesdyimensusin mﬁﬁfmlﬁ%éfaﬂasﬂumm%ﬂﬁ
IHGY
11.2 Aenuliviueuranisin
Annuliiuiusuvesnsiausagideasdesnenuiissfuanuidesiu
95% (k=2) Araalainvusudesagluinasivesainnuliuiusugagaiiveuuldnuidivua

(maximum permitted expanded uncertainty of measurement)
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A5 4 wananaEiiimuawazAtAulikiteuveINsingegenensula

NN, 2-3:2566

LNNNISYBUSU

(acceptance limit)

AAuldudueurasmsinasaniiveusula
(maximum permitted expanded uncertainty

of measurement)

AUDVDIF Y UL
(frequency)

+1 % d115U Type 1 uag Type 2
+2 % d5U Type 3 wag Type &4

0.5%

SEAUAINUAULEEL

(sound pressure levels)

+3.0 dB dwSuANNE 125 Hz 84 4 kHz
+5.0 dB d@wSumnud >4 kHz 04 16 kHz

0.7 dB @ w¥uanud 125 Hz e 4 kHz
1.2 dB d@msuAnud >4 kHz 04 8 kHz
1.5 dB d@msuAnud >9 kHz 84 16 kHz

(total harmonic distortion)

STAULABIAN e ~
. ) UA19YTEMINN -3 dB 09 5 dB 1.0 dB
(masking noise level)
ANYNABIVBINITAIUANTEAUA T YU 1 dB %39398az 30 V0IUNAMUNITNNTIINITIA (Step)
(accuracy of signal level control) THnuaNtounin dusurNanIsIaLuY Step Deviation | 0.5 dB
1.5 dB dmiunan1sintuy Accumulated Deviation
AMNRALNEUTINVB T YU aUENSHBN 2.5 % @msuAud 125 Hz 813 8 kHz 0.5%

e Type YoATBINTIRANTIONNNTInguTwunlIlunnsgIu IEC 60645-1




AN 5 9819 NTUTINNANTaaUIBUANDTRd Qs (frequency)

AMANUIN N F20819M15190UNINNANTSER LB
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. 2-3:2566

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

NUTYLYAG)
- 9

1) Aanudfiszylilunsaduiieshegisnisnsendeyawinu
2) Apnuliinuueuveinsinganfisansuls (maximum permitted expanded uncertainty of measurement) $18ag18enaglun13199 3
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MITNT 6 F9E1IMITNUUTINNANITABUTIBUTZAUAINAULEEY (sound pressure level)

measured sound hearing | deviated measurement | maximum permitted expanded
frequency | RETSPL average acceptance ) )
pressure level (dB) level Value o uncertainty uncertainty of measurement

(Hz) (dB) (dB) limit (dB)

1 2 3 (dBHL) (dB) (dB) (dB)

125

250

500

750

1 000

1 500

2 000

3 000

4 000

6 000

8 000

ey 1) aenudfissylilunssludiesiegiinisnsendeyawinu
2) eanuliiuueuveINTIngeganuausula (maximum permitted expanded uncertainty of measurement) s1gagidenaglunisnei 3
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P59 7 @089 I NUUTINNANTAULTIBUTEAULEENAaIN (masking noise level)

. 2-3:2566

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)
- 3

1) Apnudfissylilumsnaduifisssiegnsnisnsendeyairinu
2) Apnuliiniueuveinsinganiisausuls (maximum permitted expanded uncertainty of measurement) $18az18enaglun13197 3
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A3 8 M0819NTNTUTINNANNTABULTIBUAIINYNABIVDINITATUANTEFIU Y10 (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 expanded
(dBHU (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
vanewe 1) Aeuaiszylilumsadufissegamansondeyairiniu

2) eanuliiiueureINTIngeganuausula (maximum permitted expanded uncertainty of measurement) s1gazidenaglunisei 3
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MITNT 9 F9E1IMITNTUTINNANTaBUTIBUANRALNEUTINURIE sy 1adensuelin (total Harmonic Distortion)

. 2-3:2566

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

2000

3 000

4 000

6 000

8 000

winawe 1) AmanadfssyBlumsnaduiissiedianisnsendeyayintu
d 1 Y 1
2) Apnuliiniueuveininganiisausuls (maximum permitted expanded uncertainty of measurement) s1eaz18enaglun13197 3




AU, 2-3:2566
ANANUIN U N1TINAIURALNEUITINVDIREYEY1aUgsualN (total harmonic distortion)

n5inAuRALNgUTMVR Iy esuelin (Total Harmonic Distortion) #3® THD
YDITLAULAYININEDDNIINLATDIATIVAUITONINANT LA DULDUNITUIDATIFIUTLNINVUIAVD
(% (% a aAd ¢ . o o A v o A [
10T UDIF YY1 UNAMNNLTUIAUTZNOUVDY harmonic (SUAUN 2 Lagdusun 3) Auvun
[y dl Aay [ . o o A
VDAY Y1UNAIUANABINTTIA (fundamental frequency, harmonic auUAUN 1) LLamﬂugﬂmeJm
AUNITAIN

2 2
Vo+V3

THD (%) = —— x100 (2.1)

1

gl Vi A vuinvesdaaniaudyagiu (fundamental frequency; fo)
V, A8 YWIAYRIHYIUTNANUINITUIUYINYDIAUDLAFIUVTE Harmonic SUAUTl 2 (2f,=f;)
Vs 719 YA INNANUANTILIUYINYBIANUNYAFIUVTE Harmonic SUAUN 3 (3fo=f)

Tun133n THD wessyduldnafisnuesnainadesniaaussannnslédy aunsaials
Tneldiades THD Meter tadosazsisauatesnuniudesay (%) uenainidaiusaldiaios
spectrum analyzer Tun1sas13a¥aLuu manual 19 Inevinisduiinvuedyaiueeiuday harmonic
wahlumwamuanis @.1) Alaiguiu
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AANUIN A A1 Reference Equivalent Threshold Sound Pressure Levels (RETSPLs)

ANS97 A1 WARIAY Reference Equivalent Threshold Sound Pressure Levels (RETSPLs) @1%5u
occluded-ear simulator (IEC 60318-4) Wag acoustic coupler (2 cm?) (IEC 60318-5)
(81989970 1SO 389-2:1994 Waz 1SO 389-5:2006)

frequency Reference Equivalent Threshold Sound Pressure Level (RETSPL)
(Hz) dB (Reference : 20 LPa)
e 2 cm’ coupler ‘ occluded-ear simulator
syl Etymotic Research Etymotic Research
e ER-3A ER-2
125 26.0 28.0 -
160 22.0 24.5 -
200 18.0 21.5 -
250 14.0 17.5 -
315 12.0 15.5 -
400 9.0 13.0 -
500 5.5 9.5 -
630 4.0 7.5 -
750 2.0 6.0 -
800 1.5 5.5 -
1000 0.0 5.5 -
1250 2.0 8.5 -
1500 2.0 9.5 -
1 600 2.0 9.5 -
2 000 3.0 11.5 -
2 500 5.0 13.5 -
3 000 3.5 13.0 -
3 150 4.0 13.0 -
4 000 5.5 15.0 -
5000 50 18.5 -
6 000 2.0 16.0 -
6 300 2.0 16.0 -
8 000 0.0 15.5 19.0
9 000 - - 16.0
10 000 - - 20.0
11 200 - - 30.5
12 500 - - 37.0
14 000 - - 43.5
16 000 - - 53.0
yanews Alumsadueitalilnddu 05 dB
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AMANUIN 4 A1 Reference Levels @1%5U narrow-band masking noise

A1519% 9.1 WaneA" Reference Levels @1115U narrow-band masking noise

center frequency Reference Levels for bandwidth (dB)
(Hz) one-third octave one-half octave
125 a4 4
160 a4 a4
200 aq a
250 a a4
315 4 a4
400 q 5
500 il 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
3 000 6 7
3150 6 7
4 000 5 7
5000 5 7
6 000 5 7
6 300 5 6
8 000 5 6
KRUNYLYAG

- A1 Reference Level fauanslums19ldunain unesgiu 1SO 389-4 : 1994 (Table 1)
- msiasudenaiasinluly riasanauautinianadaveua3emsivaussaninnisaou
Tuiida bandwidth vesdeysyreuiin masking noise 31355yt one-third octave %3e one half

octave
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A1ARWIN 2 N15USEINAIAMY LU LaUYRINISIA

n1sUsziiiuanuldsiueureIn1sinlundaziesujufinas e1adinnsuseLiiug

wanasiutuiuladevesie sl jUang Mty n1sussilivaianuliviusuuaanisialundnino

v A= g P v o A v & ° 7
URTFTULAUUU ‘UﬂLUULWSQT@LLU%UWLW@IGULU‘ULL‘U'JW'Nﬂ']ﬁﬂ']u’]ﬂ&‘vnuu

=
M IGEN

@ ¢
@

et Fo
Fm
SFI\/LACC

6FM_Res

8FI\/LRep
Fs

Tunsuszfiuranuldulusuvesmanisin amsiiosdusenousgraionl

(1) earwliviuewdesninnisiad (repeatability)

@) aenuldudueuiiinaineiesion

(3) ArAnulilUueuIBIN1SB1UNANTTIA (resolution)

@ anulivduouwdesangunginindes

(5) areuldutueuiewinanusuussenia

6) meanuliudueuiosainnismevaussaudvedulasiny

(7) menulduiveudesinamnulduiueuresnisnevauesenuivedulasiny
8) anuldinuusuvesnistnamaiioy

9) anwliuiuoudug @i

f1981989AUsENa VAN LB UVBINITIN lUNSaaULIgU
1. f2981999AUsenaUAlNllLUUaUYDINISIATUNISABULAIEUAIIND YD

Fo = (Fu - SFNLACC - SFMiRes - SFMiRep) - Fs

A oA dadou vy A o 5 va
Ao ANd8auuYIAUDTIAlAANATIUSUATULATEINSIRENTIAN NS A EY
Ao AuDTInlaINAsesliaInuInsgIu

.:4 o = A4 A o

Ao ANMUARIALATEULLBIIINIATRIRINUINTEY

A9 ANUAAIALARDULLDIIINANAINUALLDUAVDINITHAAINA

A9 ANANUAANALAADULIDIINANNAINITO I UNITNTLYINDGD
A9 ANUDTNIAIULLATDINTIVAUTION NS IPDY

(1) Aeulduiueulilerninnsing
nsuankasdeyaduuuulnd (normal distribution) uwnuAiAulaintuey

&
1WIFIUTU un

lagfl n o fe Iuteyanivinn1singn (3 A3Y)
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s(x)  fe duleuuuNInggU (standard deviation) Y@stayayiNTIng N 3 A3
aunsaAnulanuannisail

(X1 - ;)2 * (Xz - ;)2 + (X3 - ;)2

n-1

s(x) =

o9l x, A Audnsulanesesioiauinsgiulunnazasy (Hz)
X A9 ALRAYYBINANITIANY 3 ASY aunsaululenuaunsaasa Ul
Xl + XZ + X3

X =
n

Met1s  A1ANANTAlIaINATNliainNIns gL 91U 3 A1 TekA 250.1 Hz 250.3 Hz wag 250.5

Hz AndeauuaasgIuwiiy 0.20 Hz nsuatkasteyailuuuuunfimsnie \/;
AU
0.20
u, = —= = 0.1155Hz

V3

@ faulitduouiiinaniadesiiodn amisafinnsanaindianugndes
(accuracy) veansesinnrmdmuiiguantvunlludeyananaia
msmmLwﬁayjaL‘T;JuLLUU?%m?%&Jquumﬂ (rectangular distribution)
fhoga wamsianndegiedneiu Anadsvemanisinnud 3 afs Ao 2503 Hz uazdeyams
windla (specification) fiszyllugiie fAn1mgniesueanisinaud e £ 0.3% msussasdoya

Juwuvamdeuyuaindamsme V3
eI

(0.3 X 250.3)
100

Upace = ———=—— = 04335Hz

V3

(3) Fmnulinduouvesniseiunanisin - fansanananuaansaiaiiasiy
mMysuAmaInesesiiodn
ﬂ’]iLLﬁ]ﬂLLQQGi’JjﬁmuaLﬂULLUUgL‘MgSNgMQWﬂ
faeths awanansalunisetuinud Hsliuuaiemsiaaussanimnsléduiinaud 250 Hz fe

0.1 Hz nMsuaakastoyadunuudvaeuyuaindamnsiae 23
eI
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0.1

3

WA nuliiuueuNInggIU (standard uncertainty) filganurasAL kUL UTIIMIA 17

Uri s = 0.0289 Hz

i FenrasIninAMuliiuueuInsg T (combined standard uncertainty) @u15aAWIM
leanaun1saal

o = AUty a by pee = V0.11552404335240.0289% = 0.4496 HZ
A1 effective degree of freedom (Ver) o luman k (coverage factor) AN 15LUA

A1579 t-student lpeiansanaInsEauANIERNY (confident level) Tunisaeuiisu AN effective
degree of freedom axnsaAuanlAaNaNn1SHall

us 0.176"
Vegr = = = 459.58
eff ui . Ufm Acc  UPM Res 0.1155* . 0.4335% . 0.0289*
v, v, Vv, 3-1 oo o0

lng?l v, Ao aeA1Le3 (degree of freedom) fiAiniu Sruiuteyaausieg 1 (n-1) dmsud
AUl UNIRIEILTLANIAINNSUSTIEULUY Type A wasliAwidiuatiud (infinity) d1msuen
AnuliwupuNIRsgILNLANIAINNSUSTIEULUY Type B

miArAuliludueuvene (expanded uncertainty) Aruaalalagiiaiaaulanuueu
WINTPIUTILANAUAT k BeUuiuseauaueiulunsasuiisy Tulagdureslfianisdiulvg
finsUszidiumaulinuuoumMeszAUANLTRNUUTZIIM 95% MBn15UAn15N t-student azla

A1 k Wiy 2
Ue = 2x0.4496 Hz =

kxu. = 0.8991 Hz

Fa0819 M58 uncertainty budget U83ALANAILIVULATOINTIVAUTIANNANTABU 250 Hz

) value | probability o U, |degree of

symbol| source of uncertainty o divisor | G
(Hz) | distribution (Hz) |freedom

Urm ace | AMQNARIYDATRANRTA | 0.7509 | rectangular | /3 | 1 |04335| oo
Urm pes | AMAZLEEAYDINNTEUAT | 0.1 | rectangular | 24/3 | 1 00289 o0
Up N5 iR 0.200 |  normal V3 | 10115 2
Uc A lkILEUNATEINTIY normal 0.4496 | 459.58
Ue A lawouENy normal (k=2) 0.8991 | 459.58
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U.(Hz) x 100
U(%) = ———
F, (H2)

) | | Ad oy A [N
PIDYINLYU ﬂ?qﬂJﬁV]G]QIUUULﬂiaﬂmij‘ﬂamiiﬂﬂqv\lﬂq{l,@fJu 250 Hz

0N

0.8991 x 100
U%) = —————— = 03597 %
250

fad1999AUsTNaUAN LU UBUVBINITIATUNNSERULTIBUTEAUAIIUA U

HLp = (SPL - 8SPL_ACC - SSPL_Res - SSPL_T - BSPL_P - SSPL_FR - SSPL_FU - BSPL_Rep) — RETSPL - HlLget

e HLp

SPL

BSPL_ACC

8SPL7F<es

BSPL_T
BSPL_P
SSPL}R
SSPL}U

6SPL_Rep
RETSPL

H LSet

Tog? S(x)

o
= 1 U U

A9 AU Y UUYBITEAUNISEABUNIA LAINAIMNUSUAIULLATDINTIANTTONN
ARr1tGED

2 ) v o Av Yy A A W

A szAuAMURUEssTInlaneTooTauInIgIY

= a A a A W

B ANUAAIALAREULLBIINATOINDIANRTEIU

A9 ANUAAIALARDULLDIDINANAITLAZLDYAVDINITHARNINA

Ao AUARALATOULLBIIINUNYILINA DY

A9 ANUAATIALARDULLDIDINAIUAUUTTYINA

A9 ANUABIALARDULLDIINNNITHBUANBIALDVBI b TATINY

Ao ANUABIALARDULLIDIAINANAINU LUk UUUYRIN SRR UAUR AUVl lATINY

fo anuamadouiesinanuannsalunisnszshe

foA1navoasEiuANFuLAsayuyudisulFdu (Reference Equivalent
Threshold Sound Pressure Level) luyiiisudfuyilsguitldsimiuiaiomsnn
ANTINNINNTLADY

fio sriunsldBuiideunedesmmaussnnnmslidy

(1) arenuldidusuesainnisingn
miLL?ﬂﬂLLQQGi’JJEmuaL‘f]‘L!LLUUUﬂa wuAaulindueunsg iy u,

s(x;)
Uy = —=

Vi

= 1 ! d‘ . . ¥ d‘ ] % 961 5 gj
Ao AdUeauuInIgIU (standard deviation) vestayanvinn1sing1vs 3 A3
A11150AUULARUANNSAT
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(X1 - ;)2 * (Xz - >?)2 + (X3 - >?)2

n-1

s(x) =

Wneh x,  Av szRuANsudsInsulaneTeoTaunsgu TukdazAss (dB)
X feALedsveINan1Tina 3 ASY aunsaAnnalaauaunisade Ul

X = ——
n

A o 1% A o o 3 &
n Ao Qqujuﬂ@%aﬂmqﬂqﬁjﬂsﬁq (3 A39)

Mg szRuauRudssninlaaneIedioTnunsngiu 91w 3 a1 leun 96.5 dB 96.4 dB Az

96.5 dB mLﬁmwummgmwhﬁ’u 0.058 dB n1swanastayadusuuUnfnisie \/;
AU
0.058
u, = —= = 0.0333dB

V3

2) AranulduiueuiiinainiaIediedn a11130919715191NAIAINYNABDS
(accuracy) vedAToTIRTEAUANUMIAsINLTRHER AU L ludeyamanaiia
mawanuasdeyaduuuudmasuyuain (rectangular distribution)

ISP 4

Mgy Teyanawmaia (specification) szylilugile dr1AnugndeswaINITinTeduAUfudes

Y

fa £0.5dB miu,mLmqsﬁ’au”aLfJuLLUUﬁmﬁ&mgumﬂ%amié’w 3
f911
0.5

V3

(3) ArrnuldutuauYeINITEIuNanITIn HA15UIINANEINNTaNAaATY
MseuanLA3esilein
MsuwanuasdeyadunuUAmALIRN
e AnmanIsalumIsusiuANufuEesie 0.1 dB mIwasasdeyaduluuAmasuymain

9598 2\6

[ Y]

PNUU
0.1

UspL Res =
- 13

= 0.0289 dB
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@ Aranulduduouiiesnngamgiininden N1saINAdNUTEEANS

a

9ol (temperature coefficient) @szylilulusenunanisaeuiiisululasinuiinsgiumsom

9 Y
[ £

Toyanngudn lneasUszifiuduandesuuvatgnmgivaznvhnisinaingumnglensds (reference

= fe) & Y a 14 4 A v ] v i
temperature) fio 23 °C waNMINUITADININTAUIDIAYTENBUBY 9 MABITRITINAIY Lnvaguad
Anulduiueulieanngamgil ddudseneaudiail

a

- anudsduuresgungivaeNiinisinangamliensds (23°0) (usp 1 or) NIITANINQUNYH

Y Y

i yinviseealdalsiuugegavesgaumiiiviesyfuRnsaiuay

- AnugnpweIANEUsEAVBRANGE (Usst T coe) ToyaEINTAMALSRNNENER
- mnugndismanadesileTngamall (us 1 o) NsanINaNTRMamalnveAdolo
- mNuazlBEAveEILIARIAN MMV AT AN (Uspl T reo)
nsuanuastoyaidunuudnasumain
GPRIAN
- msUszidiummnuldudueuiesananuidsavuveseumgivarivinisinangumgiiensds
(Uset 7 or) osUFTAN 5N TAIUALgUMTveIsUfTANT (23+3) °C uagaduUszans

gaunifiaud 1kHz A1y 0.0014 dB/°C n1suaskasdeyaluiuudindsuyuaindmns

9 Y

2014 \/g

1%

€

[ Y]

ANUU
(Tam b _Tref ) x Tcoef

Usp TpT =
V3

3x0.0014

V3

108N Tamp A0 gaUMIUIRGONTUENYIINITTA (°C)

[ -

Ter  f0 guMQReBanY 23 °C

q

o

Teoer A0 duUsEAVgUMnTvadlulasin (dB/°C)

o |

- N15UsEUAIUYNARIUBIANTUUTEANTOAUNH (UspL 1 coed) ANYFLNTEAUAINYNABIVDY

9

AduUsEAnSeamgITAwfu +20% Ve JURn1smIuALamnglin (23+3) °C N15WINLAS

Y Y

Toyaiuuuudimasusmain Fvnsde \/3
eI
(Accuracy X Tcoef) X (Tamb—Tref)

Uspl T coef =
V3




UspL T Coef
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(20 00014) 3
100 <% X

= 0.00049 dB

V3

1087 Teoer AD dUUsEAVSRAUMTvRlUlATINY (dB/°C)

Taro A0 DUMAWINADLVUZ TIN5 (°C)

%

Ter B @UUQTONBINTY 23 °C

- msUszdiumanliuiveuieninanugniowaasesilo Tngumil (Use 1 acc) auyAlsEAU

ANYNABITDNATRITRRUNYTNAAY +0.3°C wazduUszAnsaungiviady 0.001 dB/°C

% I3 a o = % \/7
ﬂTﬁLL"’I]\‘iLL?]QSUa%JJaLUULLUUﬂLWaﬂNHﬂJQWﬂ WHIINWY 3

R

o
UspL T AcC O

Uspl T AcC (dB)

Uspl T AcC (dB)

0.3
— = 01732°C

V3

(o]
Uspl T AcC ("0 X Tegert

0.1732 x 0.0014 = 0.00024 dB

- MsUsziiiuAANlikiu ueINANALLBUATBIAILLARIAI NNV AT O IR UNYI

(Uspi T res) AURALATAWTINAY 0.1 °C uazduuszdnsoungiiviniu 0.0014 dB/°C N154IIRAT

Joyailunuuamadsuyuaindansnie 23

A9

(o]
Uspl T Res O

Uspl T Res (dB)

USpl T Res (dB)

0.1

— = 0.0289 °C
13
UspL T Res (dB) X Teoefs

0.0289 x 0.0014 = 0.00004 dB

Aty Apuliudusuiiosngumniivindey IsliAiniuesAuseneunavan Ny

Usp 7=

2 2 2 2
UspL 7 DT T YUspL T coef T UspL T Acc + YUSPL T Res

Usp 7=

1/0.00242 + 0.000492 + 0.000242 + 0.000042

= 0.0025 dB
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(5) AAMULULUUAULTDINNAUAUUTTIINIA RNATUINAFUUTLANT

AIUAY (pressure coefficient) Basvylilulusisaunanisasuiisululasiviuuinsgiuvsenideya
ndndn lngazUszfiuduandssvuresgunglinasivinn1sinanaungfisnsds (reference
& & v a 3 A A v ] v
pressure) A 101.32 kPa uanaNUILARINIITUI0IAUTENBUAY | MAgITeesIusiy lavasy

AR ldutueulieInANAY ddiuuseneudil

anuidsauLYesALFUUTIIIN AL TN IAIINANFULTTEINAS19B (101.32 kPa)

(Uspt._p 1) FOTANIINANLAULTTIIM AR TN T TS o19agldAdsauugegnuesninudy

UssEIMAnesUfTRnsAUAL

AgNFDIYRIANEIUTE AU (Ush, p coer) ToyEINTAMILFINENER

ANNgNFDsRaATBaTT RPN (Ush p acc) ONTANINAMIELTRMMAmATinveaATesile

ANLALIBIAYBIAILULARIAIALAUUTIIINAYDIATEIIAAUN (UspL b red
MsuasuasdeyafunuUAmALIIRN

f38819

AsUsELiuAAN LML LD UL 9991N AU T S ULYBIAMUSUUTTIINAY S NN IAINAY
AUUTTEINIAD19BY (UspL p o7) WNUgumm3uﬂﬁmum¢muﬂumammmawaqﬂgummw]
(101.32+1.5) kPa wavAduUseansanusufiaiagd 1kHz Sewwinfu 0.0051 dB/kPa NSWALLAS

Joyadunuuamdsuyuaindansnig V3
ATy
(Pamb - Pref) X Peoef

Usp p DT =
V3

1.5 x 0.0051
UspL ppor = ——— = 0.0044 dB

V3

1089 Py ABAMUAUUSTINAVUEVINNTTIA (kPa)
Pt ABANUAUUTTINNIAD19D9 (kPa)
Peoor B dUUsEANTAMUAUYD9LUTASINY (dB/KPa)

115U UA1UNADIURIANTUUTEANTAIUAU (UspL p coed) ANYAITEAUAIIUNADIVDY
AduUszansauduilanyinfy £1.5 kPa vieeUfURn1sAtuAuAINAUR (101.32+1.5) kPa
v I a A =2 %
mauasastoyadunuuiindsuyuannimnade v/3
eI
(Accuracy X Pcoef) X (Pamb_Pref)

Uspl p coef =
V3
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20
(m X 0.0051) x 1.5
UspL p Coef = = 0.00088 dB

V3

1087 Poor A0 dUUsTANSAMUSUVRIlUlATINY (dB/kPa)
Py A8 ANUAUUITINNIAUENNNTIA (kPa)
Per  ABAMUAUSINDNYINAY 101.32 kPa

- MsUsziuAANUlintuewerINANUYNABINE AT TAAIILAY (Us p acc) ANLFIATEAY
AUYNABIVDUATOLINANUAUMNAY £0.5 kPa wazduUszansAINAUYINTU 0.0051 dB/kPa
v [ a A = % \/g
NsudAeyaluwuUEmAYLYNR1NIWNTAY
ATy
0.5

V3

UspL p AcC (dB) = Uspl p Acc (kPa) X Peoers

0.2887 x 0.0051 = 0.0015 dB

Uspl p Acc (dB)

- AsUsEuAAU U BULE ULEDIANNANAT LD AVDIAIULAAIAIAINUAUVDILATBITAAITUAY
(UspL_p res) AULALTIAINAU 0.01 kPa wazduUseansAUAUMIAY 0.0051 dB/kPa NISWAIII

foyaduuvudvdenuainivnsde 24/3

fatiu
0.01
UspL p res (PR) = —= = 0.00289 kPa
P Res 2\/5
Uspl p Res (dB) = USpL P Res (dB) X Peoess
Usp p pes (B) = 0.00289 x 0.0051 = 0.000015 dB

A9t AU KULEWIDIANNAMUSUUTTEINIA AETANNIAUBIAUTLNDUNINUATINAU

_ 2 2 2 2
Usp p = \/ UspL p oT T UspL p Coef T UspL p Acc T USPL P Res

U p = V0.00442 + 0.000882 + 0.001472 + 0.0000152 = 0.0047 dB
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6) AANUlLUUAUITLDIANNNNSARUANBIANNDVRluTAS Y ARNSEINRINAN
189 UUY0INTRUALDIANLATAUT91NANAE1989AB 250 Hz (frequency response relative to
250 Hz) ansnsaglianniususeamsasuiiiululasivu
nswaInuattayauwuudvaeuyuain
LY} 1 1 -:4' d' a1 ] [y} ¥ <
fI0e19  AIANNTERULYBINTRNOUANDIANA 1 kHz HAWAU 0.2 dB Mskaswasteyatduiuy

AvieuyuRINIMIIAEY V3
A
0.2

V3

7 aenulduuuewiieseinainnyliniusuresn1sneuausInLATe
TalasTviu Aldunanaulduivewvesandesuuiildainnisaeuidiou
muanuasdeyaduuuuund (Normal distribution)
fraths arrnuldudueuresnisIafinanud 1kHz faniadu 0.1 dB Wuaienuldudueusee
(expanded uncertaint) Gaflszfiummsiule 95% A1 k = 2 nsuasiasdeyafunuuUNGMIAN k=2
flatiu

iAAuliniusuunsgunlaanurasn I llkiLeUILANNTINAY SunNaTINTdn
ANNlkLEUNNATEINTIN @unsaAwInlaaInaNn1IAeLl

2 2 2 2 2 2 2
Uc = \/ Up + Usp acc F Uspl pes T Usp 7+ Usp p + Usp rr 1 Usp Fu
ue = 10.0333% 1 0.2887% + 0.0289° + 0.002492 + 0.00474 + 0.1155%+ 0.052
u = 03180dB

WA effective degree of freedom (Veg) W81 lUn1AT k (coverage factor) aaen15iln
A15749 t-student TneNa15UI19INTLAUAMUTDNY (confident level) Tun1sapuliiau AN effective
degree of freedom anunsaAulIndlaINANNTASE

q

Ue

V =

eff PR q q q 1 q
Uy YspL Acc YUspL Res YspL 1 UspLp Uspl Fr UspL Fu
— + + + +

+ +




- 38 -

A3, 2-3:2566
0.3180"
vV =
eff 0.0333% 0.2887% 0.0289% 0.00249* 0.00474% 0.1155% 0.05*
+ + + + +
3-1 oo oo oo oo oo oo
Vi = 16571.38

g Vv, Ao ewmes dAwiiudnwindeyaausieg 1 (n-1) dmsueianuliduiueuannsgiuilan
1nn15UTELIULUU Type A wagdaninnuetiug (infinity) d1usuaiaiuliuiueu
WM IUNLAL1INNSUTTTULUY Type B

maanulduiueuvety AuialalagtiAinulikiueunInsgIuTINIAMIUAT k 39
Juiuszauanuwetulunsasuiisy TudagduresdjiRinsdnlnyiinisussiivamanuliduiueu

[y

NYTEAUAMUTRIUUTEUI 95% YINNISITUAMIS9 t-student AzlaAn k Wity 2

UU

(%

N

e

Ue = kxuc = 2x0318dB = 0.64dB

F10E19M1919 uncertainty budget ¥833EAUANMNAULEDIIANLA 1 kHzZ

. value | probability o U degree of
symbol source of uncertainty o divisor | G
(dB) | distribution (dB) | freedom
Uspl pce | AMQNFRIUBNATDNEOYM | 05 | rectangular | 4/3 | 102887 | o0
Usp res | AMAZIBEAYBINISEMAT | 0.1 | rectangular | 24/3 | 1 |0.0289 00
Ua mﬁm?w 0.058 normal \/_9—, 1 ]0.0333 2
UL 7 | sungiiwanden 0.0043 | rectangular | /3 | 1 [00025| o0
UspL p | ARINAUUTIEINA 0.0083 | rectangular | /3 | 1 |0.0047 00
UspL_FR m’imauaummmﬁﬁuaﬂ 0.2 rectangular \/g 1 10.1155 o0
Tulpsinu
UspL ru | AR ULEUTDIAN 0.1 normal 2 | 1] 005 00
MBUAUDIAIINDATDY
Tulpsinu
Uc AU LKL UNIATEIUTIY normal 0.318 | 16571

Ue ANuliwUuaUTEIe normal (k=2) 0.64 16571
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3. fedesnlsznauauldntusuvainisinlunisasuiisuszauldesany

MND _ (SPL _ 8SPL_ACC _ SSPL_RES - SSPL_T - BSPL_P - SSPL_FR _BSPL_FU - SSPL_Rep)
— RETSPL - Ref. level - MNeet

' (%
A J a LY

TN MNget A9 ANLUYUUVDITEAULAE9A29NTALA AN AN USUASULLATDINTIFAUTIONIN
ASleBu
= ) v Au vy a & o
SPL A seAuAMUAUAsITInlaINASalaInNInTgIu

Ospi ncc Ao A mAAIRIAREULTDIANLASBTOTnMSg Y
Osrl res  AD AUABIALAADULTBIIINAIAINAZLBEATBINTUANINE
O FamueaInndewlonIngumngivinde
O p B AIUAAIALATEULTDIAINADINAUUTIHINA
= A - o
OspLrr  AiO AMLABIALARD UL TN IR VAUDIANDEs AT
- P - ' o a
Oy e A wmaInIAdew ot InArLlindueueINsnavauasnudvasiulasliy

Ot ep fie Armumaardeuiiosanauansalunisnszyeg

RETSPL  AeAnafaveaszduauduldesiiyuyudi3ulddu (Reference Equivalent
Threshold Sound Pressure Level) luyiisugfuyileuiliiuiuiniomsig
AUTIONINANTLATU

Reflevel #a52iUdn9B4 (Reference Level) dmsuseiuidesarsviinUsenaudieninuiang
kAU (narrow band masking noise)

MNsor e sziuidasanciinauupieinsavanssaninnslasy

foeg1e  nN1sUseiiuAaulindusumiisufuiuaulukuusuYInIsInlunISa U B USEAU

ANUAULEEL

o/ 1

4. fqeg1eesAusznauauliniueauvaInIsinlunisaaulisuaugniadvas

[

N1AUANTEAUTRYEY 60U

Hlp = [(SPLy - SSPLiAcc - SSPLiRes - SSPLJ - SSP@ - SSPLiRep) -
(SPLy 2 - SSPL_ACC - SSPL_Res - 6SPL_T - BSPL_P - 8SPL_Rep) 1-
(Hl—setj - Hl—set72)

'
1 =

el Hlp  Ag AR08 UNYRIAIANLLANAIID3TEAUNSInBuNaula 2 seduiiodn

v

U
oy

9
l

Wua1nlaainn1sia a1nAIANLanNaYeasesuniIsiaounaula 2 syeu
AANUNUSUNIUUATDINSIVFUTTONINANS LRSI
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SPLy:  fie seduanududesiiinldannieseinunsgiu Wurasgaly 2 sedunistagui
aula
dl dll = A A o
Ospi ncc i M mPAIAIAGEULTBIINIATRTO ILMsEIY
Ospl pes 719 AIUARIALAADULTDIDINAIAIILAZLDIAVDINITUANINE
Oser A ALAAIARADULHDI N TWIndDY
O B MUAAIALATEULTDIAINARINAUUTIHINA
Ospl rep D ANANARIALARDULTBIINAIMAINN AL UNTNTET
SPLy ., e szaupusudssitinliainesesdiotnuinsgiu Wuemgalu 2 ssdunislagun
aula
I [ va Ao « ya < ! (Y
Hlse 1 FB32AUNITLATUNASULLATOINTIAUTIANINANSLABY LDuAgagaly 2 sEhu
nsbagunaula
Hisee » RO IAUNITLABUNAILULATOINTIRANTTaN NN EY 1DuAd1galy 2 szau
nslaguiiaula

(1) Aenubiitueulieninnsing
mawanuasfeyaduwuuund unuanuliviueuasgiulu us

s(x,)
Uy = —=

Vi

[ 7]
o

gl S(x) Ao AdIUTeuUNIATEIU (standard deviation) Y8498y a#viNN13IAE M9 3 AT
ansarwalanuaunsasil

(Xl - ;)2 + (Xz - ;)2 + (X3 - ;)2

n-1

s(x) =

a9l x, Ao szAuAududsseuliannIaslioinuinsgiuluusazass (dB)
X Ao AREET0INANITIANT 3 AT @unsaAwInlanuaunsRalul
Xy Xy +Xs5

X =
n

n fe PIIUTeYANYINNTIAT (3 ATY)
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Mg szRuauRudesninlaaneIeslininuingigiu 91w 3 a1 takn 96.5 dB 96.4 dB uaz

96.5 dB mLﬁmwummgmmﬁ’u 0.058 dB n1suawaadeyaidunuuund msaae \/;
A9
0.058
u, = —= = 0.0333dB

V3

@) Aewlivdusuiiinaniaiesiiodn amnsafinnsanaindiaugnies
yoansesinseiumNiudssaiignantmus3ludeyamanaia
nsuanuasdeyafuuuudivasuymann
0t1s Toyamamatiafiszylilundninaiinsg - Saanugndesvesmstasgiumnududes

Y

a_)e

o))

8 T 0.5 dB nsusanastoyadunuudvaenyuain Jumsie V3
A
0.5
— = 0.2887dB

Uspl acc =
V3

(3) raailiutueuvesnissunanisin Annsanainanvaansafiafgely
MseuAanLA3esilain
suanuasdeyafunuUAmALLIaN
fe AnuannsaluniseusziueufuEssde 0.1 dB mIwvmasteyalunuudnasuyain

9598 Z\E
P9I
0.1

UspL Res =
- 13

@ Aranulivduouiiesnngumngiivinden N5 INAIdNUIEEANS
gaunqll (temperature coefficient) @aseylilulusenunanisasuiiisululasinuiinsgiunsom

U

= 0.0289 dB

¥

Toyaangndn lnsasdsziulundesunvesgamglivasivinn13inaingumgiiensds (reference

Y Y 9

temperature) fio 23 °C wanMINUILADININTUIBIAYTENBVAY 9 MABITRITINGAIY Lnvaguad
Anuldwiueuliesnngamgll ddwdseneudiail

¥ a a

- anudeduuresgumngivasNiinisinangamliensds (23°0) (us 1 o) NIITANIINQUNYE
auriinmsiavsesavgldrnlesuuganvesgaumgiinviesujiinisaiuay

Y

a

- mugndesesnduUEAEMMAT (Uss T coer) TEYAAMNTIMIFRNGHER

- anugneweaiasiielnaamgll (Uss 1 acd) FNsanINAuENTAMamedavesaedile

- AaziBunvesELARIAT MY TUDNATEIINNG (U T oo
mMsuasuastoyaifunuuaassmann

faee1s N1sUssfiuAnulisiueumiieuiuiuauliviueuresnsinlunisaeuiisuse i

U = > v
AMUAULALY IUD 0)
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(5) Armnulwiusuiiesnarufuusseinma fansananadulseansan
#u (pressure coefficient) Fsgnszylilulumsnunanisasuiiisululasliusnasgunsomdeyaain
duan Tnsaguszifiuifudndonvuvesgaumgivuziviinsinangungisnads (reference
oressure) e 101.32 kPa wenaniazdasionsanasiusynevaunfiisrtesude lagasuriay
iutuewilesanaudu fdwusznoudsil
- anudsauuresanuduuIseinava iviinisinananuduusseeniaineds (101.32 kPa)
(Uspt._p 1) FOTANIINANLAULTTIIMARLE TN T TS e19agldAdssuugegnuesninudy
UssEIMAnesUfTRnsAUAL
- AugnApseANdIUTEABANUAY (Ush, p coer) ToyaENTAMALTINNEES
- mnugndesvenasesileTaramiy (Us » aco) FoNsananAaETAMIaAdnvesAsesle
- AMNAEBEATBIEIULARIANAMNAUUTIINATBLATETIAAINAY (Uspl p pes)
MsuasuasdeyafunuUAmALIRN
feg1s  n1sussdiuAmanulinuueumiouduiuauliwiusurenisasuiieussauauuLde
Wta 0)
ﬁmﬁmmlajLLﬁJuaummgwuﬁléfﬁnﬂLma'am’mlm'LLﬂuauﬁu’wmma’amﬁu Sunuasiuii
aulilutouinmsg s Nassafwaldanaun sl

Uc = \/U/ZA + ugPL_Acc + ugPL_Res + ugPL_T + ugPL_P
Ue = V0.0333% + 0.2887 + 0.0289° + 0.002492 + 0.00477
u. = 02921 dB

mA effective degree of freedom (Veg) Wiathluman k men1sidan1s1e t-student g
NATUIINTZAUAMNLIU (confident level) Tun1saeulfisu @ effective degree of freedom
aunsaAnalaanaunsal

q

uC

Ve = a 2 2
© Ui Uspl Acc YUspL Res ugPL_T Usp p

—+ + + +

vl VZ V3 V4 V5

0.3180"

Vv =
eff 0.0333* 0.2887% 0.0289* 0.00249* 0.00474%

3-1 * oo * oo * oo * oo

Vg = 11789.04
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gl Vn Ag asAes dAvindudnnudeyaaume 1 (n-1) dwsuAnnuliuuueunnnsgiunlaan
91N15UTEEULUY Type A waglinwindustiuddmniuainnuliduiusuuinsgiui
1pana1nn1sUsEIiuLUY Type B

maanuldudueuvety Auialalagtiiiinnglisiueuninggiusuaauiue k 9

[y [ a

Juiuszauanuwetulunsasuiisu Tutdagduresdjifinsdilnyiinisussiivaanuliuiueu
MYsEAUANNTRNUUIENNM 95% YNN15UAA191 t-student azleen k iy 2

¥

FNUU Ue = kxuc = 2x02921dB = 0.58dB

a

M19819M134 uncertainty budget Y94ANNYNABIVBINITAIVANT YA IUNTEAUNSTLABU 70 dBHL

] value | probability o U degree of
symbol | source of uncertainty o divisor | G
(dB) | distribution (dB) | freedom

UspL_acc | AANUQNARIVBAATOMOIA | 0.5 | rectangular 1 |0.2887 00

Uspl Res | AINNAZLBEAYDINITEWAT | 0.1 | rectangular 1 10.0289 00

SSEHELS

U Il s 0.058 normal 0.0333 2
UseL 7 | BMQilUINABY 0.0043 | rectangular 1 ]0.0025 00
UspL p | AIIUANUSIENNNA 0.0083 | rectangular 1 |0.0047 00
Uc AN lIMUILOUNATFINTIY normal 0.2921 | 11789
Ue Ao uEY normal (k=2) 0.58 11789

5. fregesrusznauanuliviueuvasnisinlumsaeuiiisuanuiaiiveusiy
YAy IuaIsualin

THD = THDM - 6Acc - 8Res - 6Rep

g THD  As A1AURAMEUSINYe98eNM8NSualn

A

THDw AR ANANRRLEUTINYRIdyIMeNstetin TinlaannseslieinunsgIu

A7)

=

Oncc  Famueainindeulosainassdeinuinsgu
Oree  FRAUARIALAADULIDIIINAIAIILAZLEIAYDINITUANING
Orep  FAMIMNARIALAGBULTBIINANAINN O lUNSNTEYEN
(1) Aenubinuueuiiosninnising
mawanuasdeyaduuuuund unuanaliwiueumasgulu us
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UA -
Vn
A o 4

lagfi n A9 Suudeyanviin1singl (3 a39)

v v
A 1 o (Y

S(x) Ao A1dIL gL UNNINTIIU (standard deviation) ¥84¥ayaNININ15IATING 3 AT
ansarwalanuaunisasil

(X1 - ;)2 * (Xz - ;)2 + (X3 - ;)2

n-1

s(x) =

el x, Ao AAURAMBUTIMVDIEYY I suslinisulFaneTedioTaunsgiulunsazasa (%)

[

- A ! a ] ) ° Y YN X
X A ANRAYVDINANITINNY 3 A a']ll'ﬁﬂﬂ']u’lmlﬂm']mallﬂ']ﬁﬂﬂm@l"du

X Xt Xs
X = ——
n

Mgl AIAMURAEUTINUBIdyg e stetinnInliainaIeslioTnuInggu 91w 3 A1 lawn

0.1% 0.3% Uag 0.4% ANJEUUIINTEIUINGU 0.153% N1swadnastayaduwuuing msee \/;
R
0.153
u, = —= = 0.0882%

V3

@) faulitduouiiinaniadesiiodn amisafinnsanaindianugndes
veupdorinAuRnilure sy puiignanfvualiludeyamanaia
mMsuanuasteyaidunuudmasismann
$0E14 Gé’fau“amqmﬂﬁﬂﬁiquﬁuﬁﬁa ﬁﬁhmmgﬂé’amqmﬁi’mmmﬂmﬁaummaa Fuaens

wetln fie £ 0.3% n1suasnastoyaJuluvdvaeuyuaIndamnseae V3
eI
0.3

u =
ACC \/’g

(3) ArmnuldudusuYenITeuNanITIn HA13INANENNTaNATaATY
N13581UA1INIATRIEDTA

= 01732 %

1% o, a 4
nsuanustaya dukuUAmAsLYLRIN
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AmulikiueunnsgIunlanwra sl kUL UTILANNTINAY 1FENNATINTT
ANlBILEUNNIATEILTIN @unsaAwInlaaInaNnsaell

Ue = AJUl+id +U, = V0.0577240.17322+0.002892 = 0.1826 %

mA effective degree of freedom (Veg) Wiathluman k men1sidan1ss t-student g
NATUIINTZTAUAMINLIU (confident level) Tunisaeulfisu @ effective degree of freedom

Unee = 0.0289 Hz

aunsaAmuIlAAINaNN1IAatl

up 0.1826"
V = = = 2001
W Wiae Utwnes  0.0577° . 0.1732* . 0.00289*
—+ +
v, Vv, 3-1 oo o0

loghl vV, Agesmnasiawiniu S1iudeyaaume 1 (n-1) dwmdudanuliudueusnnsgiunlean
1NMTUTEIULUY Type A wagiiaviiustuddniuainnulibuiuouiinsgiuinloun
PMNNITUTEIHULUU Type B

AN lisdueuvey  AwialalagdiAiaulduiueunInsgIusINaAniua k 3

[ Y dl'

49{ Q.II = U ¥ a wa 1 1 a 1 1 1
Juiuszauanuetulunsasuiisu ludagduresujifinsdrlnyiinisussiivaanuliduiueu
MYsEAUANNTRNUUITENNM 95% YNN15UAA191 t-student azleen k iy 2

Ue = kxuc = 2x0.1826% = 0.3652 Hz

F0819M1T N uncertainty budget 989ANANASLIVULATOINTIVAUTIONINNTIABU 1 kHzZ

) value | probability o Ui degree of

symbol | source of uncertainty o divisor | G
(%) distribution (%) | freedom

Urm ace | AMQNARIYDNATRANRTA | 0.3 | rectangular | /3 | 101732 oo
Urm pes | AMAZLEEAYDINNTEUAT | 0.01 | rectangular | 24/3 | 1 |0.0029 00
Up N5 iR 0.100 |  normal 3 | 100577 2
Uc A lkILEUNATEINTIY normal 0.1826 | 200.1
Ue AMuliLUUOUTYY normal (k=2) 0.3651 | 200.1
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Certificate of Calibration

Certificate No. : 001-20
Issued by : Laboratory

Page 1 of 10 pages

MEASUREMENT ITEM : Audiometer

MANUFACTURER : MADSEN Itera II

MODEL/TYPE : 1004

SERIAL NUMBER : 2082233

TRANSDUCER : Insert Earphone

MODEL : ER-2

SERIAL NUMBER : M033829

CUSTOMER : Name
123 Road, Amphor, Tambol. Provice
Thailand

MEASUREMENT DATE : DDMM YYYY

Name Surename Name Surename

Approved by 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 - Q
Chasis Leakage Curent 0.1 - vA

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 hammonic 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
ntended 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 XXX XXXXX




- 50 -

AN, 2-3:2566

Continuation of Certificate of Calibration Number 001-20

Page 5 of 10 pages

MEASUREMENT RESULTS

1. Frequency

The reference hearing level is 70 dB HL.

Setting Measurec;{ Frequency Devatiz/d Value Accepience Uncertaint
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 Measured Hearing Devatied Value Acceptance ‘
Frequency Level (dB HL) (dB HL) Limit Unc(e:l‘l;t)m b

(Hz) Left Ear | Right Ear | LeftEar | RightEar | (4B)
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 ISO 389-1:2017
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MEASUREMENT RESULTS

4. Masking Noise Level

The reference hearing level is 70 dB HL.

Settin Measured Masking Devatied Value Ak
8 Level (dB HL) (dBHL) PRANCE | U certainty
Frequency Limit
(Hz2) : : (@B) )
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, 45 0.2
1500 70.6 69.8 0.6 -0.2 =3, +5 0.2
2000 71.7 71.7 1.7 1.7 -3, +5 0.2
3000 72.1 71.5 21 1.5 -3, +5 0.2
4000 71.0 70.6 1.0 0.6 -3, +5 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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5. Hearing Level Control
5.1 Step Deviation
The reference frequency is 1000 Hz.
= Measured Level Devated Value
T | @@HD @) | ST | ncetainy
(BHL) | LeftEar |RightEar| Left Ear | RightEar| (4B) te
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 85.4 0.1 0.0 +1.0 0.1
80 80.5 80.4 0.0 0.1 +1.0 0.1
T5 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
55 35:1 55.1 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
40 399 39.9 0.1 0.1 +1.0 0.1
35 348 34.9 0.0 0.0 +1.0 0.1
30 29.7 29.7 0.1 0.1 +1.0 0.1
25 24.7 24.8 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 (@BHL) @B HL) Limit U“’i;‘;m”
(dB HL) Left Ear | Right Ear | Left Ear | Right Ear (dB)
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 75.4 754 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 +1.5 0.1
60 60.2 60.2 0.4 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 04 +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 34.9 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 x1.5 0.2
10 10.0 10.1 0.6 0.4 +1.5 0.3




- K5 -

AN, 2-3:2566

Continuation of Certificate of Calibration Number 001-20

Page 10 of 10 pages

MEASUREMENT RESULTS

6. Total Harmonic Distortion

(Hz) (dBHL) Left Ear Right Ear (%) 09
125 50 0.1 0.2 +2.5 0.4
250 80 0.0 0.1 +2.5 0.2
500 100 0.2 0.2 +2.5 0.2
750 100 0.1 0.1 +2.5 0.2
1000 100 0.1 0.1 +2.5 0.2
1500 100 0.1 0.1 +2.5 0.2
2000 100 0.2 0.2 +2.5 0.2
3000 100 0.2 0.2 +2.5 0.2
4000 100 0.3 0.3 +2.5 0.2
6000 90 0.4 0.4 +2.5 0.2
8000 80 0.7 0.6 +2.5 0.2

End of Certification of Verification




