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NENNUTNINTFINEINTUATDINTIVENTTONINNSLABUY

d7Ui 1 : A5N158UIBULATEINTIVAENTTANINAIS AT ULUULFLUBINA

Tdsamiuyieiinasauluy

1. Uauvy
NSNNUTNINIFIVRTUL a%maﬁﬂmiaauLﬁeruLﬂ‘gsaamnammmwmﬂﬁﬁu

wuutLER I UBNA Iﬂii’lmﬂU%‘W\‘isﬁU(ﬂﬂiaUIU% i’]EJﬁuL@EJﬂL‘L!@MWﬂi@Uﬂﬁ@J ASLATIUNITEINSU

ARG RN WTﬁ’]ﬂJLG]@iV]ﬂ@ULV]EJU Qﬂﬁ@‘UL‘V]EJ‘U suumaumﬁaaumsm NITATUIUNANITADULTEY

n1sUszidiuArnuliiuueuvein1sin lususesnisaouiiiou N1sminaaULaLINAIINITEONTY
NANNUTUINTFILRTULTNUFINUNIINUINGTFIW IEC 60645-1:2017

2. 1NA1991989
wnansenedemelull  suluatulagiuandudsdndudmsunisuszendldiv

VANLNUIILINTFIUL

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

JCGM 100

JCGM 200

JCGM 200

ISO 80000-1
IEC 60645-1

IEC 60318-1

ISO 389-4

ISO 389-5

1ISO 389-8

IEC 61260-1

IEC 60942

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

International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)
Uixmaﬁ’wﬁmmﬁmsmwdwﬂizLwﬂ-LLmﬁﬂﬁugmLLasL,Lmﬁ@ﬁ"ﬁﬂ WioUAANIN
Fouduius Glowdu)

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 4 : Reference levels for narrow-band masking noise

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

Acoustics — Reference zero for the calibration of audiometric equipment -
Part 8 : Reference equivalent threshold sound pressure levels for pure tones
and circumaural earphones

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)
dadrudeaonifiuvosanusudsaiisuiuanufuidssiyuyudisulao
(threshold of hearing) fAvinAu 20 lulaswiada (uPa) seauaNsudssiiviedundiua (dB)
3.2 szfuadnuduLdesdedefiyuyudisulddy (reference equivalent
threshold sound pressure level; RETSPL)

AnansvessziuANiu ALy Suladu (Juariiuanidnizuvesns
leBuluyiien (artificial ear) dwsuyils (earphone) wiafifnvuadn RETSPL azumnssiuluusiay
A fvmhedundiua (dB)

3.3 52AUNSLABU (hearing level)
sefumufudesiiAnanyiladludamisaiidmunausienn RETSPL
Tagsziumsldguazumnssiulusiazanud fmbedunduasefunslaou (dBHL)
3.4 33AULAB9AI9 (masking noise level)
sefuldusiuszneufeidsaaisauilugianay (namow band noise)
seAudssmsavgningludminsililiviinnsase Tneiliaguszasdiitedostumsldudssdamy &
wihelunduasediunslagu (dBHL)
3.5 yiiigy (artificial ear)
gunsaifilddmsuinsefuanududesiiduidalaeyilddgfululasiy
migudl 2 vila Ao ereaAnAUWes (acoustic coupler) Wagydnaes (ear simulator) dnunisasuy
Feuedoansnaussonmnsléduilliwiuniveiineseulunaslpionsiaysas iy
3.6 14“71\3 (earphone)

fuUasdeuayas (transducen) finfudasdnyanamusadiulid (voltage) 18
Anufudss yilsdilddmsunsianisladu wiseendu 3 viia fie yilswidansuuluy (supra-aural
earphone) nilavlinasaulun (circumaural earphone) wazwilavlinldluyesy (insert earphone)

3.7 lalaslny (microphone)

Frnlasdyarainfiutasanududoadudyaialni lulastaudld
dmfuasuiiivuiniesmsaanssanmnsldduildgiuyilsvinasouluy ssfululasivuiaild
dmuauudeuuumsases (pressure field) vundusugudnans 1/2 93 wiewiia Ws2p

3.8 iasesiiaseidyaaudes (sound analyzer)
FUBAT Y10

A

LATRYINTEAULABS (sound level meter) liavifia
LU noIdy 1A udLEsS (band pass filter) TAAMNRALANBUITINYD

a

rugrsueiln (total

e aq

harmonic distortion) wazinA1ud (frequency)
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4. NSHMFBUNITAIMIUNTEDULIBY

4.1. 8N1IZWINTONUBLLATY TN TNV IQUNYH
gaun il (temperature) : 15 °C £l 35 °C
AUTUALNS (relative humidity) @ 30 %RH £ 90 %RH
AIUAUUTIEINTA (pressure) : 98 kPa 94 104 kPa
suuEssiunds (backeround noise) fnsyRuauiudesfivhnisinegsies 15 dB
waneg - seRudssiiunds Wunsindssanelunfien vhmstandsdedamilsuunieuuay sl

nsPededla 9 eenainyils
- Tumsnenuransinmsszyannzndesvuriinnin
4.2 msnsdeuilasdu
4.2.1 aeln (power cord) agluaninuni lifldwuladnusevin
4.22 fuedes - Yumunn annsaviauldogisund
- MTNADUARING UanIKAlARE ANy Tal
4.2.3 ypilsdguazun
- aeyilslaianen
- Udnidsuyitadndaiedes (earphone jack) agluanmund
- W@dﬂf’ﬁgﬁﬂ (cushion earphone) l3i@nwn
- fumaeBuy (headband) agluaninitanansaldauls
4.3 mshane

Andagunsniuaznsuiuifiourdosinseduides mafindagunsnifauansly
SUft 1 Sduneusrieluil

4.3.1 ﬁaqﬂmaﬂmmaé’mmwmﬁaaﬁu (pre-amplifier)  Wlugaguveay
Jiesuazanesolulasliu (extension microphone cable) wngunsnivetedyaaudosduluss
\n3esinsziuides fauanwmy @

4.3.2 Uszneulalaslwuludsguvesiion dueaniny @

433 USuifisunieainseiuides lngldn3eaduilndyaondes (sound
calibrator) Juiifjnantinun suneunarIsnisusuiisueiosinssduidosansogldaindioves
\nsesinsziuidovidenuiiguandmun

4.3.4 Usznouyiisuuazgunsalfnuiu (adapter) fuansniu @ uaz @

4.3.5 Mayilavugunsaldiuiulaglvidiumiivesiesnisesnveudusey
Uinafnanwestesmsiuidswesiioy ©

4.3.6 nayileniense 5.3 1y (N) dauianaialaiifiu 0.5 Tidu w3
MuTgNERT LA

4.4 mMIsAsIREANAINTDNYRLATasTIiNsERULTEY

Tenidnnisasuiisumnwuinedesdefinailifaunion wu dind

(% =)

AuAudy I desrinnuiauninieldvinany diuatvauainudinnuialninseldiieu

q I As]
a A

Aunandsananeeanutnunfinss sl

A
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4.5 NISHTYUAMUNSINVDILATIBINNINNSABULNEU
4.5.1 Uansensiaaussanmmsiiguiitzaeuiisuliegluaniiznia
g Dunalidesndn 20 uiil wiemuiguanuwuz

4.5.2 Fudeanuusieilosinuyilanseaunislagu 70 dBHL aeesialiiod
Usganas 10 3ui tnetsuainanudagaluaunseiansunnanudniuunies

LINNMA

v

%ile (earphone) @
2

I
|| || U ¢ oo

1 yUnsalAauu (adapter)

(ear simulator) @
microphone @

84.5 @

*—2 pre-amplifier o
ﬁﬁu‘lﬂl‘l’lﬂu

(base)

1

LASBIINTLAULHES

JUT 1 uansnsuszneuniiisuuazinsasinsyaudes

5. winfiwmesfiseuidieu
5.1 Aud (frequency)
5.2 S$AUAMNAULEEY (sound pressure level)
5.3 SyAULdLNa9 (masking noise level)
5.4 ANUYNABIYBINIAIUANSEAUFE 10 (accuracy of signal level control)
5.5 mmﬁmLﬁauﬁaumaﬂﬁmmwmawﬁuaﬁﬂ (total harmonic distortion)
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AADUMIEUVDIARLNITILADT LAAIAINITIN 1

a =~
M99 1 f\]‘ﬂﬁ@ULV]?JU

PVNYINNNSADULNEU

EGRIVNE

Ad (frequency)

N5eAun1slaBu 70 dBHL 9NANATILASBIATIRANTIONN
nskaguaunsadnela

SEAUAINUAULEE

(sound pressure level)

N5eAUNTSIAEY 70 dBHL YNAUDTILATEINTINANTTONIN
nskaguanunsadnela

SEAULELNRD9

(masking noise level)

N52AUNTSHAEY 70 dBHL YNAUDTIATEINTINANTTONIN
nskaguaunsadnela

ANNYNABIVBINTAIUANTEAUATY YU

o

(accuracy of signal level control)

[y

NNIEAUNTSINBUTLATEINTIAAUTIONNANS AT UANTD

v o

18le APl 1 kHz

AIMURALNEUTINYBIF Y UESHeTN

(total harmonic distortion)

PAMUD 125 Hz 89 8 kHz a4 S2AuUnSIATURIT
65 dBHL @1%5umnud 125 Hz 99 200 Hz
80 dBHL @nsumnud 250 Hz 919 400 Hz
100 dBHLAWSUAM3a 500 Hz 19 8000 Hz
wueme TunsanllanusafeseaunIse B unILNR11Ue
v 1 1 1
IiRaANsEiugegaveunIivinIsaouiiey

7.  JUMBUNITHIUMIU

7.1 YURIUNITHIUIBUAINUD

\ATDIHRINATF LAY UNTA]

1) Yaniiey

3)
) a o Y
ﬁ’]ll'ﬁﬂ')@lﬂ'ﬂﬂﬂl,ﬁﬂﬂlﬂ

2)  fuwilin A 540 n3U £50 NI ViSEMUTIHARAYILA
1

a [

LASDIIASEAULALINTBLATDINASIENA UL ESITTANTHINTUN

]

nneme ninasesinszautdsslufifedduinaiiud arwnsaly
i3evinAudvedy gl (frequency counter) dnaudanntesdygadlwitvisen (output)

[

a

YpupIainseauldsalaluniu

o

JURDUNTRDULNBU

1) segunsalianandlugun 2

2)

- Time weight

- Frequency weight

JSURILATIIATEAUAIUAUL ARG

- Fast onlaifianunsald Slow
- 7 199 Linear %158 Flat
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¥

3)  USURLATRINTIRENTIONINNNS P DU @R U UAIT

I
v 1

- sedunisladu 70 dBHL Tunsdifiwdedldanunsadsenldmudidvun
TiiksfiszdunnsldBugeanvenniosiivhnsaeuiiioy
- audlUdsanudsngn
- mMstedyanaidsauudedies
4) Udeedygandes seaunseiiseiumufudssiivansuunioin
sefudesuaniannedl JuiinAnanudiinle
5)  Ufumimnuiivuaiewmssaussaamnsiaduludinuddaly
6) vhede ) fedio 5) NTERIATUNNANLATIATINTIIALTINAINNIS
Taduanunsaangle
7) hwilseenanyiisunazieyilenduluvuniien Inelivesdyayin
esveanilansaiutesiuidesvayiiey
8) vhnsTalneisudilvaliionun Snegratios 2 Al
9) TumsapuifisuazsosinauiiFosiiduinanyilais 2 419 (yiledns
Feuaznitainedn)
nsUuiinuansapuLisy

AARUIN N A15199 1.1 FegensTuiinianIsaauiisuaud (frequency)

LATDINTIVFUTTANIN
Anslaau

141710 (earphone)

D

microphone

805 dB gunsalfaUsu
' (adapter)

—8 pre-amplifier

VINIELY
(ear simulator)

LAT99INTTAULTEY : i T
\w3aianunvasdyeyalni

(frequency counter)

SUN 2 uansnissegunsaldmiunsinaud
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7.2 YUABUNITHIUMEUIZAUAIUAULHES
LA3835l03NI§1UkAUN TR

1) Yaniiey
2)  Futimtin unm 500 n¥u +50 N3 ien kAR A
3) sesinsiuidewdeiniaiinseidyanondes
vinewe mnadesinsyauidsdliiflaidunsesdyaimninud aiunse
THadeinsesdyanunnudidsssofiudule
SuneuMsEpULiEy

1) seguUnsaifauanduguil 3

2)  USuduedosinssuanuideadil
- Time weight - Slow 3 ldfiluldy Fast
- Frequency weight : Z ¥i39 Linear %30 Flat
- Octave band pass filter  : AXATvIIANT T

3)  USUAULATRINTINANTIONINNIS P DU AR U B UAIT

(%
v 1

- sefun1sldBu 70 dBHL Tunsdifiadedlianunsansdnldmuiiinue
Tisitsesunslifugeamuaaniosiivhnsaouidioy
- mruddngaiiaieansvanssanmnslaBuaninsndnels
- msdnedyaandssuudolios
4) Uaesdyyrandeiserunseiasefuanufudssfivaniuuiaiasya
sefuLdesuansinasil TufinseRuausudes
5)  sanuivuedemssaussanmnsidtuludinnudsalluasian
wdnansesduanalniianudlvdenadostunnudidssiivinnisin
6) vindnte 4) fede 5) unsetiiaseiuanusudswemnauiauasy
ynANATTuUA BT RaNTTn AT IABY
7) hwilseenanyiisuuazieilenduluvuniiien lnglvdeanisesn
Heavawmilnseiutesiuideaemiiey
8) vhnsialnesudilvaiionun Snegraiies 2 Ass
9) lunsasuifisvazdosinszduaududesdiiuinaingitets 2 4n
(ilstnageuaryiletna)

ANSUUTNNNANISADULABU

MAKNUIN N ANSNT 1.2 Aeg19NSNUUTINNANTSARUMBUSEAUAINUAU
\de19 (sound pressure level)
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LATDINTIVFUTTANIN
ANslasu

‘iﬂﬂﬂ (earphone)

805 o3 gunsalAaUiy
' (adapter) : =
7 E—‘ microphon
b o & )
(S ) oo
pre-amplifier ] -

(]
= g g ( l_ g

(ear simulator)

wiaeinsEaudes

[y

JUN 3 nsdegunsaldmumsinseiuanuiudsawagnsniuaNsERUAY Y
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7.3 YUABUNTERUMIBUTEAULHEIRY
1A3835l030 5§ UkAUNTA]

1) Yaniiey

2) Futimiin yunm 500 n¥u +50 n3u uFemuiifuAnfmun
3) asecinsiudeudeiniaiineidyqnondes
funounsaausisy

1) sogunsaldsuanslugui 4

2) USusaesesinsyiuausudedeil

- Time weight : Slow
- Frequency weight : Z %39 Linear %39 Flat
3)  YSuRapsesmsidussannnsletuivsaeuiiousl
- yfinvosdyanas Wunuudyanaaie (masking noise)
~sesun1sledu 70 dBHL lunsaifiededlilanansasarldmudifinua
Tifsitsesunslifuasaruanniosiivhnsasuidioy
- A winge Medosmaaussnamaslatuamsadiels
- msdnedyaandssuudenios
a) Udeedygandes seaunseisseduauiudssiiuansvuniosin
sefuLdsauanaannefl Jufinseduainuduidsiiale
5 sanudvueiensavaussanmnsleBuluSmanudisald
6) vindte 4) fede 5) qunseitiiaseiuanusudswemnauiauasy
ynANATTuUA BT RaNTTnA AT IABY
7) hwilseenanyiisunaznenilenduluvuniien Inglivesdyayin
Heavaawilnseiutesiuideaeamiiey
8) vhnsialnesudilvaiionun Snegraiies 2 ass
9) lunsasuifisvazdosinszduaududesdiiuinaingilets 2 4n
(ilstnageuaryiletna)
n13UUNNNaNISEULABY

AMAKNUIN N ANSNA 1.3 29871915 19VUTNNNANNSADUMIBUSLAULEEIAS

(masking noise level)
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Kiﬁ\'i (earphone)

o LY o
aunsaunUsu
84.5 dB . —
(adapter) =

I < 1 microphon

- @ @ pre-amplifier -

SEE ( | yiften
(ear simulator)

LASIINTEAULERS

PN ' ¢ o ) Y] v
E‘U‘VI 4 LLﬁffNﬂqiﬁ]@QUﬂiﬂJﬁqﬂi‘Uﬂqiﬂﬂigﬂ‘ULﬁENa'N
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7.4 %’umaumﬁaauLﬁsmﬂ':'mgnﬁawaan'lsﬂfmqmz Yudeyeurau (accuracy
of signal level control)
\n3nsileannsgrunazgungal
1) Yoy
2)  Fudhwiin auia 500 nfu +50 ¥y Ve uTigHARR MU

Y

3)  IAsRvInTEAULdsISLATeIAT s A e aud e
Aa A Y] YR P 'z Y] P
nnewe lunsaiiiaiesinsgauldeslufifendunsesdyayiuninud
ansolin3nensesdyaruanudaeiuiule
JUANBUNTABULTYU
1) segunsaliananslugun 3
2)  USURuLAIRIINTEAULELIRal
- Time weight - Slow ebiflanansald Fast uwnule

- Frequency weight : Z #1390 Linear 38 Flat
- Octave band pass filter  : 1 kHz
3)  USuRuadessisaussaninnslebuiiseuiieudiil
- SEAUNILABUgEn
- @A 1 kHz
a) nsedyasdeuuusieien
5) Uaesdyiandss seaunseissedumusuidesfiuaniuuiniasa
sefuidesaadl Sufinseduanusudedivale
6) USuszdunsliBunuedainivanssan mnsiéou anas 5 dBHL
7) Usesdyaandes seaunseiaszduausudesiivaniuuaiaada
sefuidesaadl Sufinseduanusudedivale
8) ¥dnde 5) Fade 6) aunseisdeseiunislddudianiiniownsan
aussanmnslaguausaansle
9) yilseenanyisunazeyienduluvuniien Inglivesdyayin
esweanilansaiutesiuldesvayiiey
10) Vs TrlaeSudulnsiionan Snegetion 2 as
11) Tunsaeuifisuasdesinseduanududssiisuinanyilas 2 41
(yilstnagreuasyiletna)
n1UUANNanIsEULABY
AARLIN 1 151971 N4 Fvgensetufinsanisaeuiisuanugnieses

[y

N3AIUANSEAUEYRRY (accuracy of signal level control)
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7.5 YupauNIHRUMIEUANRALNEUTINYRIF Y IMETHalN
LA3835l03MI§1UkAQUNTA]

1) Yaniiey
2)  guwiin e 540 N3 50 NFU UIBRUTENEATVIUA

'
al

3)  1A0YINTEAULABIMIRLATRILAT I RE Y Ul dss AT sATu T

HaLNguTILYeIdy MesHelln
Aa A Y] Y P fuU W a <
MNUME b UNSENATeIRsEauLAsldTfaATuInANURALNE UL
] ¥ 1

vosdmensuelin awnsaldiesesinanuiniiisusiuvesdyauesteindenisusn auaseoddl
anunsaiaduasauld ansameansalanudsassulilunanun «

JUABUNTABULTEU

1) segunsnifauandliluguil 5

2)  USUANATDIINTEAUAMUAULEEIRIL

- Time weight : Slow gnlaiflanunsaly Fast unula
- Frequency weight :Z %30 Linear 30 Flat
3) \UainTonsiaaussaninnslaby (?iy’m']mmﬁﬁﬂq@ﬁm%immn
aussonmnsleBuaunsadield wazsedunslddulaenndesmnuninudfivhnsia fvualilu
N5 2
a) Uaeedyanandss seaunseiesE AUy iLanIuAIaaaLans
s SufinArfesararuRniilousuvesdyanaesueiindiiale
5)  fenanuivueioimsiaaussanmnsheduludinnuddald was
syiudesliiaenndeaiumudfisyylilunad 2
6) vt 4) fede 5) aunsiiinsrRuATIRMLE T vE e
ueiinauasunnALAfiTuuweTeInTIvaNTTAN NSl BY
7) hwilseenanyiisuuaznenilenduluvuniien Inglivesdyain
desveailansaiutesiuidesvaayiiey
8) vhmsTrlaeBudulmivionun Snegetios 2 ads
9) IummauLﬁw%éfaﬁmzﬁummﬁm?ﬁmﬁﬁﬂLﬁ@mﬂﬁﬁqﬁq 2 U9
(yiletnageuaryiletna)
n1svuinNan1saauLIEy

MAKNUIN N A5 1.5 FBg AT INUUNNNANTEB UL UAURAWN Y
VDI Y QYU TUBTN (total harmonic distortion)
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Lﬂéaamamammmw |
nslasu
earpnone
_’
84.5 dB qﬂﬂiﬂjﬁﬁﬂ%’U e — < |
(adapter) 1 = microphone
8 pre-amplifier ul’ﬁgu
| (ear simulator)
______________ :
1
d‘ o % = | [ — j ____________________________
LATDNINTEAULAYY

] o 1
| 1A399IARIURANEUIINVDIF Y IUENTuRln |
] |
! (harmonic distortion meter) |

JUN 5 wananssiegunsaldmsunisinAanuinieus It vesdyy1audes

MITN7 2 uansszauldssiildlunivinArmuRaiisusmvesdygy v suetin

syaunsladudmsunsinanuiaieuTIuesdy e suein

AR (Hz) 125 919 200 250 94 400 500 94 8000

SEAUNISLATY * (dBHL) 65 80 100

d o a{'

* el MnllausaRssEaunstagununniun 1Hiin1saeAfseAugeaninsensia
ausInnnnsiaguaunsadngla
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8. NISANUIUNANISEBULEU
8.1 NISATUIUNANITHIUMYUAIIND

A1FIILUNANITINALS 1B UANTBNUY (deviated value) V8IANUDNIN
191N AMUANANUA VLA DIRTIVENTTONINNNSIADUY AUURUENNISAIsB LU

FSTD - FS t
Deviated value = ————%x100 (D
set
0eil Ferp A ANNNDLRALVDINANITIA 3 ASY (Hz)
2 aa o ya A va
Fser A9 ANANAMUALINLATINTINAUTTONINATSLABY (HZ)

Deviated value @9 ANLJYIUUVDIANUDLRALNTALAINNANUDNAINUA LIUULATDINYIN
1530 (%)

8.2 NMSANUIUNANTITADULIBUTZAUAUAULES (sound pressure level)
MITBURanITInETeruandssuuressssunsleuitalanuaunis
7 (2) :nsedunslgBuinednliuuAissnsaaussan1mnslédy duaairudsauuldni
aunsi (3)

HL¢yp = SPL—RETSPL 2)

Deviated value = HLgrp — HLggr 3)

Wefl HLgp — fossiunisleduiinle (dBHL)

SPL fie seduAusudsueasveIsn 3 A% (dB)

RETSPL #® ﬂ'1ﬂaNGUENizf;f‘ummﬁmﬁmﬁmmywﬁﬁﬂﬁ@u (reference equivalent
threshold sound pressure level) Tuyiisngfuyilsguilisiniuiniomsin
aussanmmsleiu ansagldanaianuin a venuiifandmua (dB)

Deviated value Ao A Toauuvesszdunisladuiiinlaainsesunisladuiidealivy

\AINTIIANTIONMNTHIBU (dBHL)
HLggr Ao sysunsleduiidvunlifinemsnaussaninnsledu (dBHL)

8.3 N1SATUIUNANISABUIBUSLAULREIA29
AN9IEUNANTITINLINUIUANT U UYDITEAULEEIANNIALAAINT LAY
LSRN A NUA P UULATDINTIVENTINAINANS ADY A1U15DAUILAMNENNTTFaT

MNs;p, = SPL— RETSPL — Ref. Level 4)

Deviated value = MNgrp — MNggr (5)

el MNgrp,  foSyauidesais?iinla (dBHL)
SPL AD SEAUAINUAULELLRABVDINNTIA 3 ASI (dB)



- 15 -
nu3. 2-1:2566
RETSPL #oA1natsvesseduadnufuldesfinuyuwdi3uladu (reference equivalent
threshold sound pressure level) luyifisugiuyilesuiildsamiuiaiomsan
aussanmnsldBu anunsagléanaieauin A wEemuiignantmun (dB)
Ref. Level fia 53ueneda (reference level) dmiuseiuidesais anunsaglaanaiaxuin ¢
vionuiignanfun (dB)
MNggr Ao sziumsiédudosaniisanl57iniomsiaaussanimmsladu (dBHL)
Deviated value fio dndeosiuuvasszduidosarsiiinldannszduidosarsiinednlid
\30enTI9auTIONMNSLABY (dBHL)
8.4 AMTATUIMKANITAIULIEUAIIUNADIVIINITAIUANTEAUT Yy 10
(accuracy of signal level control)

Tukadeiagiinisusedu 2 fadedes Ldun arudenuuvoinis
Wasuwasszdunsladuiiialsnnnnsiasundasesssdunsladudiniuau (step deviation) 1y
MsmAANLgNFeIYeINsUuAsEAUNSIABY wazm i TonuuvesAIALLANAI9TEINaTERY
nsladuisuiusssunsléduguaniinld aindranuuaniaseinessiumsidBudiuiusesuns
I¢Bugeaeiiniesanusadngls Faimunlivuedosfiaeuiiioy (accumulated deviation)

A195189TURNANFIA
AUIUTEAUNIS M IUINTEAUAUN UL FLRRLYINITIA 3 AT @315
Aunlasaaunis
HL = SPL— RETSPL 6)
Tnefl HL Ao szeunslaauninle (dBHL)
SPL AD SLAUANUAULELILRRLYDINTITIA 3 AST (dB)

RETSPL Aae1na19vedseaualuduLdesiyuyuwdisuladu (reference equivalent
threshold sound pressure level) luniigugiuyilaguinldsiuiuinIemsg
AuIINNINNS AU anTaglANAANLIN A SeRNTENEATYILA (dB)

8.4.1 N1531YIUNANIITIA step deviation
Junsyeauandsauuresanuuansiaessssunisiaduisals
vosszRunsieduiiaula 2 izé’uﬁagamﬁ’u (AHLgrp) (@unsil 7) 99nanuunnsnavessziunisle
BuiifvuauLLASeINTIaaLTTaN NN BuveaseiunsidBudiaule 2 336‘1’111’7{@*;1:@@514 (AHLggr)
(@unsii 8) InerAdeauuaunsafuInmLaNnIsi 9

AHLgrp = Lp—Lp (7)
AHLsgr = HL, —HLyp4 €)

Deviated value = AHLgrp — AHLggr 9
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a

a9l AHLgrp D A1ANULANANIURISEAUNIS I BUNaUlY 2 SEeu
(dBHL)

[y

Ly,L,—q feszdunsieguiaula 2 seduiediniu lne L, Aeszaunmslaguigndi waz

agAnfu Felau1a1nnisin

L,,_, Aoszaunsladuiinnnii Feszaunislagun 2 a1laainnisin (dBHL)

AHLggr Ao A1AULANATeITERUNSBuTaula 2 seaufiedfniu WuAiisuaal i
a ya
A0 TIVENTIONNNTIABY (dBHL)
a y) [N v A 1a o a Y] ya A !

HL, ,HL,_; Aeszaunsiaduiiaula 2 FENUNBYAANY oy HL, ﬂaswumﬂmaumqqmw

wag HL,_; Aeszauladufsinii feszaunsiaguns 2 a1 Aeanususalin

LA3BINTIVAUTINNNNNTLABY (dBHL)

8.4.2 N155189IUNANTSINANTYNUNELAY (accumulated deviation)
Wunisseanuandesuuazauuaseaunsiesunaulaanseaunis
lpgugegainTonsivausianmnslasuaunsadnel

AHLsrp = Lyax — Ln (10)
AHLggr = HLygx — HLy (11)
Deviated value = AHLgrp — AHLggr (12)

el AHLgrp  fio AnAnuuansesenineseaunsiasunaulatuseaunislidugegaiiasomnsia
Ya 1 % d! I3 1 dl % [
a1550n1nNskeguaIunsasanels Fadurnlanainnisin (dBHL)
& o Yo PR va | v = & | ay v
Lysax Ao SEAUNTLABUAANTILATRINTIRANTTONMNTSIBUaNNsdels Balumila
91nA1539 (dBHL)
L, Ao szaunsiasuauls Jaduanlaainnsiala (dBHL)
AHLgpr AR ANANUANGNesEninaseaunisiagunaulaainsedunsliduaaniiniemnsia
anussan1nnsteduatuiTnaele WuseaunslasunusufauuAIaInyinnis
@auLigu (dBHL)
HLyg, Aoszaumslagugeganuiuasliniesaansivaussanmnslagu (dBHL)
HL, Ao szaunsladunaula FeusuaeinieInmsiaaussaninnisiadu (dBHL)

8.5 nsfuIMNansaeufisuaMulinieusmvesdyyInesuein (total

harmonic distortion)
nan15inazsieududnaisvesfosazauiiniiousiuvesdyyia
g13uednildannisiadt 3 ads
THD, + THD, + THD,
3

gransuednadsvensin 3 A%a (%)
8 Sevaveufndieusesdyaaesueinditaldlunsdasads (%)

THD =

ne THD A9 $P8AYAURANEUIINYDY
A

oy
THD,, ]
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9. nsUsziliuAtnuluiueuveinisia (uncertainty of measurement)
AANWIN 9 MsUsEiuAAMUllvLauYeINIS IR

10. TuSuseasnisaauLiau (certification of calibration)
AAKUIN 2 FIBENSIUSUTBINNSADUMIBU

11. A1SNIUEBU (verification) wazinaein1seausu (acceptance limit)
\nTesilofiiinmsmuaey axdesinanismauaeusunasinnidetosnunITg
7l 33 inasimsfinsamniateussnaudie 2 diu fel
111 Apnadsaunrenanisia
Annsidenuuvesnanisinazdesegluinasinisouiuiidivun oniiy
maaauLﬁs‘ummﬁmﬁsummmﬁ@@maﬁmﬁﬂ mﬁi’mléf%ﬁmagimﬂm%miﬂam%’m‘?iﬁwum
11.2 eanulduiiusureinisin
ArmnulduiueuveInsinudasiidoasfeasenuiissfuauderty
Usganal 95% (k=2) Aralsiusiueuvesnsindesetluinasivesiianulsiviueuvosnisingegai

gaNsulanuANUA (maximum permitted expanded uncertainty of measurement)
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A5 3 wananaginIseeusulaAntliLueuveINTInaaniseusule

N, 2-1:2566

P99

LNUANNITEUSU

(acceptance limit)

AAuldutueuransingsgaiivousula
(maximum permitted expanded

uncertainty of measurement)

(sound pressure levels)

+5.0 dB dSUANLE >4 kHz 84 16 kHz

Ad +1 % dm5U Type 1 ag Type 2 0.5
o @ . (0]
(frequency) +2 % 113U Type 3 waz Type 4
SEAUANUAULEE +3.0 dB dwisuAnud 125 Hz 39 4 kHz 0.7 dB dwsuaud 125 Hz 89 4 kHz

1.2 dB dwsuaad >4 kHz 89 8 kHz
1.5 dB @usuA1ud >9 kHz 99 16 kHz

(total harmonic distortion)

STAULABIAN o ~
_ ) UA19YTENINN -3 dB 09 5 dB 1.0 dB
(masking noise level)
ANYNADIVBINITAIUANTEA U YU 1 dB %39398ag 30 U0IUNAMUNITNNTIINITIA (Step)
(accuracy of signal level control) THneiNtesnin dmsuNan1sIALUY Step Deviation | 0.5 dB
1.5 dB dmiuNan13inluu Accumulated Deviation
AMURALNEUTINUD ST UgTHelN 2.5 % d1m3uANA 125 Hz 89 8 kHz 0.5%

e Type VBdAseInTIRaussanInn1staaudunlilugnsgiu IEC 60645-1




A1519% N.1 Feg1emIduinuan saauisuaud (frequency)
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AMAKNUIN N A29819A15190UNNKNANSERULBU

N, 2-1:2566

setting
frequency
(Hz)

measured frequency (Hz)

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

NUTYLIAG)
- 9

1) Aanudfiszylilunsaduiieshegisnisnsandeyawinu

2) ﬂ'ﬂmmhiLL‘Liuausuaﬂmﬁﬂgﬂqmﬁaam%ﬂﬁ (maximum permitted expanded uncertainty of measurement) swamﬁamagﬂumswﬁ 3
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AT N.2 98 1MNITNTUTINNANITABUTIBUTZAUANAULEYY (sound pressure level)

N, 2-1:2566

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%‘ILUULWSﬂmﬁaﬂqﬂﬂqﬁﬂﬁaﬂﬁﬂﬁfyjﬁw}quu

2) mpulduiueuren1singsaniuensuld (maximum permitted expanded uncertainty of measurement) S1eazi8enaglun13199 3




A1519% 1.3 AI0ENMITNTUTINNANITABULTIBUTEAULEENAIS (masking noise level)
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N, 2-1:2566

frequency
(Hz)

RETSPL
(dB)

reference
Level
(dB)

measured sound

pressure level (dB)

1 2 3

average
(dB)

hearing
level
(dBHL)

deviated
Value
(dB)

acceptanc
e 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

NUTYLYAG)
- 9

1) Aanudfiszylilunsaduiieshegisnisnsandeyawinu
2) ﬂ'ﬂmmhiLL‘Liuausuaﬂmﬁﬂgﬂqmﬁaam%ﬂﬁ (maximum permitted expanded uncertainty of measurement) swamﬁamagﬂumswﬁ 3




A7 .4 (;]I’JEJEJINGHi’]QﬁJUﬁﬂNaﬂ’ﬁﬁ@ULﬁEJUﬂ'J’lﬂJQﬂ(;]’ENSUENﬂ’]iﬂ’]‘U@lli%@
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[y

Udnyey1ad (accuracy of signal level control)

N, 2-1:2566

setting
SPL
(dBHU)

RETSPL
(dB)

measured sound
pressure level

(dB)

step deviation

accumulated
deviation

difference
Measured
level (dB)

difference
setting
level (dB)

deviated
Value
(dB)

acceptance
limit
(dB)

deviated
value
(dB)

acceptance
limit
(dB)

measurement
uncertainty
(dB)

maximum
permitted
expanded
uncertainty of
measurement (dB)

AVG

100

95

90

85

80

75

70

65

KRUNULYAG
- 9

' aa < = Y 1 17 &
1) ﬂ’]ﬁ'ﬂmﬂmi%‘qvbﬂu@'ﬁ%‘ILUULWUQ@?@UWQﬂWﬁﬂ?@ﬂW@HﬁLWWUU

2) ﬂ'ﬂmmhiLL‘Liuausuaﬂmﬁﬂgﬂqmﬁaam%’ﬂﬁ (maximum permitted expanded uncertainty of measurement) swamﬁamagﬂumswﬁ 3
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M3 1.5 AegrmsestuiinuanisaeulisuauRaieuTIYesdgIdensueiin (total harmonic distortion)

N, 2-1:2566

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

wnews 1) Amenudnszybilumsadudissitegninisnsandeyaintu
: ! Y !
2) mpulduiueuren1singsaniuensuld (maximum permitted expanded uncertainty of measurement) S1eazi8enaglun1s199 3




- 24 -
N1, 2-1:2566

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
\Va+V3

THD (%) = —— x100 (9.1)

1

gl Vi As vuinvesdyaufinutyagiu (fundamental frequency; fo)
=l [ d' z-:l'd' o | d' A I3 a % [ z.:l'
V, A9 yunAvesdy iANURNIILILYIYeIRNNYagIuviTeanuetlin Susun 2 (2f=f;)
V5 A9 YUIAYDIFYEIUTANUANTINIUYINTBIANNRYAT LS8N TURTN BUUN 3 (3fo=f))

Tun1530 THD v8353fudeiiansennanna3ensivaussanInnshidu aunsaials
Tnel4ia30s THD meter 1a3099z518 9 uA10anundudesas (%) uenanidausaldinies
Aazalnasy (spectrum analyzer) as1ainvuinvesdyaalulsazarsuetn udnhluaiuin
ANENNIg (2.1) Aldwguiu
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A1ANUIN A A1 reference equivalent threshold sound pressure levels (RETSPLs)
A1T191AAAN reference equivalent threshold sound pressure levels (RETSPLS) Iuyjfﬁﬂaafl

PAASIU IEC 60318-1 vasyilariindifmun
(871989910 ISO 389-8:2004 Ua ISO 389-5:2006)

f reference equivalent threshold sound pressure level
requency (RETSPL)
(Hz)
dB (reference : 20 UPa)
125 30.5
160 26.0
200 22.0
250 18.0
315 15.5
400 13.5
500 11.0
630 8.0
750 6.0
800 6.0
1 000 5.5
1 250 6.0
1 500 5.5
1 600 5.5
2 000 4.5
2 500 3.0
3000 2.5
3150 4.0
4 000 9.5
5 000 14.0
6 000 17.0
6 300 17.5
8 000 17.5
9 000 19.0
10 000 22.0
11 200 23.0
12 500 27.5
14 000 35.0
16 000 56.0
Suyils SENNHEISER HDA 200a
PLBLIAP)
Attumsadusitalilndiu 0.5 dB
Ailddmuydaes MdiugUnsaifu3u (adapter) Aiszylilu IEC 60318-1
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ANANUIN 9 S2AUDIBY (reference level) d@193ULdB9a79 (masking noise)

MITNUAAITZAUD19DY (reference level) dmsuLdesans (masking noise)

center frequency reference levels for bandwidth (dB)
(Hz) one-third octave one-half octave
125 a4 4
160 q aq
200 4 4
250 aq a4
315 4 4
400 a 5
500 a4 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
5000 5 7
6 000 5 7
6 300 5 6
8 000 5 6
KRUTLYAG

- 92AUD984 (reference level) Tum319l9un97n 1195gU 1SO 389-4 : 1994 (Table 1)
- mMsiasudenaAiasin Ul iasanauaudinianaiaveia3ewmsisaussan nnsiaiou
Tufide bandwidth vesdgygrauindsdai 3153ysdu one-third octave %38 one half octave



- 27 -
nu3. 2-1:2566

A1ARWLN 2 N15USEINAIAY LU LaUYDINISIA

msUsziiuAnuliiviueuvesnisinlundasvesujoinns enadin1suseiiiud
uanansfutufudadevesiosufoinig fufu nsussifiuraaliuviueuvesnisialundninas
mmsgmaﬁ’uﬁ Jadufodonusiiioldunuamemsimnainiy

Tunisusaifiurmenalduiueuvemanisin msilosdusznavegatiosdsil

(1) Aenaldutuewiesannauanuisalunisiae (repeatability)

2 fmnuliuiusuiesanniedesiieinumnsgu

(3) Arnulduiueuiesninaiuasdealun1sen (resolution)

@) Fanulivduewiesangungivindes

(5) manulduiueuieninanufuussena

6) Aanulduiueuidesninmisnevaussauivedilaslviy

(7)) Arenulukdusuiosanaanuliviuauveinisnavauasrnudvaalilaslnu

f1981989AUsENaUAN LULLULBUVBINISTIN lUNSaaULIgU
1. f19871999AUsenauAN laLLLaUYRINIS IR lUNISERUIBUAINA

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

loedl Fp AoAdeUNYBIANANTALAINANNIUSUAIULLAS DINTIEUTTNNNANST IADY

Fsrp AomudninlaannnIasiionunsgiu

D

'
=

) ADAMULARIALAADULIDIINNLATONLDTANINTFIU
STD_Acc <a

2

'
a

Ssrp_Res  PRAINARIAAGDULLBIIINAIAINALLDEALUNTE

3

Srep ADANARIALATDULLBIINAMNEINITALUAIATZYINGN
Fspr ADAUDNAIUULATBINTIVEUTTONINANTLABU

(1) ArpultndusuilasaInaaUaIu15a luNISINGD

N3waANUAIMUUUNG (normal distribution) vesdaya wnuraaliwivey
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
fogs  Amnuddiialdainiaiesfiofannsgiu $1uau 3 @1 ledun 250.1 Hz 2503 Hz waz
250.5 Hz ﬁauﬁmwummgmwhﬁu 0.20 Hz n1suanuRLUUUNAvRIdea MMy Vn
flatiu

X =

0.20
uSTD_ACC = —— = 01155 Hz

V3

) ArarubiviveuiiinaniesssilaTauinsgtu fnrsanaindimugndies

(accuracy) veaizesinard audifudndmunliludoyamanaia
miLLﬁ]ﬂLLﬂﬂéﬁjayjaLﬁULLUU%L%gﬁJNHNmﬂ (rectangular distribution)
feg1s  wamsiaindegnedneiu Anadevemantsinaud 3 A Ae 2503 Hz wasdoyanis
wiafla (specification) #iszyllumdninasisnsgiuil fennugnieseanmsinanud fo +0.3%
mswanuasteyafiunuudmdousuain Jansme V3
iy
(0.3 X 250.3)

Usrp aee = ~—00 7 = 04335 Kz

V3

(3) Arrnulintdusuvesnnuazdenlunissiu farsanananuanisadio
fgplunssusnaniaiesiiofn
miLLf\mLsz’J'aagjaLﬁuLLUU?ﬂwﬁamymmﬂ
P IRN awasnsalunseumALaRs s uLASemTaNssanmns e BuTinauE 250 Hz
Ao 0.1 Hz miu,fﬂmm%’amﬂaLﬂuLLuuﬁLwﬁamgumﬂ Jmsme 2v/3
Frathy
0.1

USTD_ReS = ﬁ = 0.0289 dB

whamanuliiuueunInggu (standard uncertainty) fildannumasaaulinuusuiIvug
Wiy Senuasuiianuliviueunnsgiusin (combined standard uncertainty) @13139
AadlaanaunsRal

— 2 2 2
Ue = \/uRep + uSTD_Acc+uSTD_Res

u. = +/0.11552 + 0.43352+0.02892 = 0.45 Hz
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1#1A1 effective degree of freedom (veff) W luman k (coverage factor) #8013
1Wan1919 t-student Tnaiasunainszauaudesiu (confident level) Tunisaeuliieu a1 effective
degree of freedom @nsaAInlANaNNSAl

u
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

Taodl vy, Ao eamies (degree of freedom) dduwiiuduudoyaaudie 1 (n-1) dmsurialsl
LLﬁuaummagm‘ﬁlﬁmmnmaﬂizLﬁuLLUU Type A wazdlavindusiud (infinity)
dwsuAauliuueuinasguilsinanmsuszidiuwu Type B

niAAululdueuve1e (expanded uncertainty) Arulalalagiiaiaauliuiueu

WINTFTIUTINUNAUAUA K Feutussiuaudeiiulunisasuiiioy Tutlgiuiesufofnisdilug

finsuszifiuAanuliuiuoufiesesuanudoiuusyana 95% fensidannsng t-student ald

AN Kk Wiy 2

U, = kXu, = 2x04496Hz = 090 Hz

fawg1s A58 uncertainty budget 289AARNAILIVULATDINTIVENTIANINASIABU 250 Hz

value | probability u; |degree of

symbol source of uncertainty (H2) distribut divisor | C; (H2)
z istribution

Ustp_ace | ANugnAesesAzaiiodn | 0.7509 | rectangular V3 | 1]04335) oo

freedom

USTD Res | ANUALBEAYBINITEWAT | 0.1 | rectangular 2\/3 1 10.0289 o0

Urep | M3TATn 0200 | nommal | /3 |1 |01155| 2
Uc AU lMILOUNNIATEINTIY normal 0.45 460
Ue Aanuliiuuauvene normal (k=2) 0.90 460

ety

U,(Hz) x 100

Ue0%) = Fsgpr(Hz)

DR
aa v

FIDY1TU ANUDNAIIUULATDINTIVEUTTONINNNSIADY 250 Hz

0.90 x 100
Ue(%) = T =0.36%
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2. A129871999AUsENaUAN LUK UNaUVRINISIATUNISHOULNEUSSAUAIIUAY

= |
\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
= % U = d'v ¥ 4‘ A £
SPL A seAuAMUAUAsTInlaNeTeoTaNInIgIY

Ssrpace AR ATMAMIALATULTBIINIATDBALRTE I

Ssrp res A8 AIMAMIALATOULTBIINAIATIAZLBIATRINTE

Ssror  AeANuAAIALARoudoINgUmMYTiuInden

Ssrp.p AR AVMAMIALATRULTBIIINANLAIUTIENA

Ssrp rr AR ATWAMIAARRULTBIINNIRRUALBIA N AvRsliTATTry

Ssrp_rry A8 AMAMIALATRULTBIIINAAIlILIeuTBINI SNEUAUDIALAvRs AT Y

Srep fie rrumanwdeuiesnanuansalunsnsring,

RETSPL @@ ﬂ"]ﬂmwaqszé‘fummﬁm?{mﬁmuyméﬁﬁiéf@u (reference equivalent
threshold sound pressure level) TuyiisugAuyilaguildsinfuinieansig
aussanImnIslasu

HLg,, #osviumsladuiidsuneiomsvaussanmnsldon

(1) ArruliviusuilasaInAIUEIU15aTUNSINDGN
miLLﬁmLL%@LLUUUﬂaﬁuaqsz’J’ayja

_ Stw)

u =
Rep \/§

lnef s(x;) AeAddgauuInsgIweoyaiinTingl 3 Ass Aualanuaunisaadl

(X1 —X)% + (x; — %)% + (x5 — X)?

n—1

s(x) =

nefl x, A9 szRuAuRudsIsulanesoWeiaunsguluLsaass (dB)

T A9 ARALVBINANITIANG 3 ASY AululemuaLn1saasalul

_ X1 + Xy + X3
X = — =
n

A o 1% A o o B &
n Ao Qqujueﬂgﬂﬂaquﬂqﬁjﬂ%q (3 m39)

[y

ety sziuAududssitinlienasedieinuingigiu 9auau 3 a1 leun 96.5 dB 96.4 dB
wag 96.5 dB ANLTBUUUNINTFIUYIIAU 0.058 dB N1suANUIMUUUNAYRITRYA 3938 Vi

MU

Upep = —=— = 0.0333 dB
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) ArnraliniusuiitinainiaiasiieTaunnsgiu amnsafinnsmiaind

AmnugnFeauAiesinsEiunIsuAssgkEaivualiludeyanianaia
nsuanuasdeyafuuuudnasuyuann
fhegns  deyamanediafiszyllundninasiiessiud - Seanugniesuesnisinseduemiudy
s fio +0.5 dB n1swanuasdeyafuuuudmasuyuann Jansie v3
i
= 25 _ 02887 aB
Ustp_acc = N .

(3) Araulintiuauvasnuazidenlun1siIg AASANINANLELITONG
MgalunseumnnIesilodn
nswanuatlayauwuudvaeuyuain

et mnmanansalunseusziuanaiudedio 0.1 dB nsuanuasdeyaiunuuAmAg
21N 3993998 2V3
et
= 2 = 0.0289 dB
USTD Res 3

(@) Arauldutuauiiiesaingungiiningay N915u1NAdFNUsEENS
9ol (temperature coefficient) @aszylilulusenunanisaeuiiisululasinuiinsgiunsom

Y
[ £

Toyanndudn lneasUsafiuduandesuuvetgnmgivaenvhnisinaingumgiensds (reference

Y kY

temperature) fio 23 °C uananiazfosiansuesdlsznoudu o MNeatessuaie lnvaguad
Anlduiueulieaningamgil fddudseneudiail

a

~ a o A o [ a v OC a

- enadssuuvesguugivasiiinisaangungiid1eds (23 °0 (usrp 7 pr) #91307910
gaumgivarinsianseealdalssuugegauasgaugiinviesy fuAnisaiun

- ANUYNABIVRIANENUTEANTOUNYT (Usrp T coer) TOUAMUNTAMILARINENER
- AMNONADIUDNATBINDINDUNNL (Usrp T acc) NANTUIMNAUTRANIUNATIATDIATDID

Y 9 Y R

a 1 1 a A % a
- mmmLaamiumimumqmmmmLmaamqmmy (Ustp. 7 RES)
nswanuastayauwuudvaeuyuain

70e1971 1 n1sUseiiudrauliiyueuiosananudewuuresguunivaeNviinsinan

Ay a 1 a va )~ a v a va a{' o) ol
nN81983 (Usrp 1 pr) WOWUHURNsTNIIAIVANEUNYTVEIBIURURNSN (2323) °C uaven

duuseansonngifinud 1 kHz SAwvindu 0.0014 dB/°C msuanuasdoyaiunuudmasuyuain
am3me V3
AU
_ (Tamb—Tref) X Tcoef
Ustp_r_pT = 7
3x0.0014
Usrprpr = ——=—— = 0.0024 dB

V3
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W0 Tampy AoRUUIwIRRoNvRETYIINITIA (°C)

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

Mgl 2 N1USEEUANNYNADIVBIAEUUTEANTOUNAT (Usrp T coer) ANYAINTEAUAIM

gnAevesr1dulse awﬁamwmummmu +20% Maaﬂgummimumaquﬁ 71 (23+3) °C
nswanuasdeyafuuuudasuyuann Jansine V3

ot
Usro.7.oef = (Accuracy X Tcoef) X (Tamp — Tref)
V3
(12000 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 ]

Mgl 3 n1suseiiiuArauliidusuliesanaugnAesreATello Tl (Wsrp 7 acc)

9 Y -t
auyAlisziuanugniesveuaiesingungiivindy +0.3 °C uazduuszansommalivindu 0.001
dB/°C msu,ﬁmLmsuaagamul,muama&ngumﬂ Jemsee V3

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 =4 = , 9 \ 9 Y

14 I a a = 1%
nsuanuasteyailunuudmieuyuain Insmey 2v3

AL

0.1
u °C) = — = 0.0289°C
STD_T_Res( ) 2\/5

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

Aty Arraliviueuiiengaumgininden asiAnviivesAusenauriauns iy
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_ 2 2 2 2
UstpT = \/ Usrp_7_pr t UsTp T coer t USTD_T_acc T USTD_T_Res

Usrp T = v0.00242 + 0.000492 + 0.000242 + 0.000042 = 0.0025dB
(5) AraulaintuaulilaInnAUAUUTIEINIA NI1TNNAEUUTEEANS
AR (pressure coefficient) Basvylilulusigaunanisasuiisululasiviuuinsgiuvsenideya
nEREn Tneazuszidiuduanloiuuvesgumnglivus1vin15ina1nausus13ds (reference
= & v a ¢ A A A v ] 1Y
pressure) A8 101.32 kPa wanNA1AUILABININTUIDIAUTENDUBY ¢ NNYIVDITINATY Imaaw
ArullktueuesNANAU Jdiulsenaunsil
- AMUDEIULYDIAINAUUTTIINAT UL NINN1TIAINNAMUAUUITEINIFAD19D9 (101.32 kPa)
(usrp p pr) WITUIIINANUAUUTTEINAVUETIVINNTIANTRO1RE T EAN T NG IEATDIAIY
AUUTTEINANTRIU URN1SAIUAY
- MNYNADIYBIANNIEAVEAN (UsTp_p_coer) ToyaausamLaRINENEn |
- AMNONADIUDNATBINBINAINAY (Usrp p ace) WANTUNANAUTANIUNATIATDUATDILD
Y -7 1
- ANNAZBEAlUNTBIUAIAINNAUUITENIAVDAATEIIAAUAY (Usrp p Res)
mssanuaseyadunuudmasuyuain
faeg1eil 1 AsuseiivAan il ulesnnauswuuYeIANLAUUIIEINIAYE NN TR
INAIMUAUUTTEINIAD198Y (Usrp p pr) NRIWFUANITANITAIVANAITUAUUITYINIAVD
o URN1SN (101.32+1.5) kPa UagAduUssavsaununaun 1kHz iy 0.0051 dB/kPa
mawanuasteyailuwuudndenyuain Jwnseie V3

S
u _ (Pamb_PRef)XPCoef
STD_P_DT —
- V3
1.5 x 0.0051
uSTD_p_DT == T == 0004‘4 dB

1089 Py AOAUAUUIIEINAVMETVINNNTIA (kPa)
Prer  MBAUAUUTIYINIADIIDY (kPa)
Proey  AoduUszAnsanuduvadlilasiviy (dB/kPa)

Mgl 2 N13UsEEIUAINYNABIVRIANTUUTEANTAIUAY (Usrp p coer) ANUAIATEAUAIY

a wa

gnAvIveIAdNUsEANTAINAULAYINAY £ 1.5 kPa viesUfuRnIsAIUANAINAUA (101.32+1.5)
kPa nmsuanuwasdeyaduwuudivasuyuain Jamseae v3

A9t
) _ (Accuracy X Poer) X (Pamp — Prey)
STD_P_Coef — \/—
3
(75 % 0.0051) x 1.5
UsTp_P_coef = = 0.00088 dB

V3
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AoduUsEansenusuvaskulasivy (dB/kPa)
A U d‘ o %

Py AOAUAUUIIENAIANIENYINNTIA (kPa)
ADAINUAUDIBWINAY 101.32 kPa

Tned Peoef

PRef

faeeneil 3 n1sUssLiiuA1ALliLULeuLTEIIINANYNABIVDAATEILDTAMINAY (Usrp p acc)
auyAlisEAUANgNABIYRLATELIAANAULYINGY £0.5 kPa wazdudseanSanuauiniy 0.0051
dB/kPa msuanuasdeyaduwuudmasuyuain Jansee v3

ot
0.5
Usrp p acc (kPa) = E = 0.2887 kPa
Ustp p acc (AB) = Usrp pacc(kPa) X Peoes
Ustp pace (dB) = 02887 x0.0051 = 00015 dB

9197 4 N15UsEEINAAIL kRN WLIRIINANNALLD AL UNITEIUAIAINUAUTDLATDITAAINL

AU (UsTp p ges) ANYAWLAWMITU 0.01 kPa wagduUssansaumuingy 0.0051 dB/kPa N134an
v I3 a o = Y
wastoyadunuuAwisuyuain sy 2v3

ot
Ustp p res (KPa) = % = 0.00289 kPa
- 2V3
Ustp p acc (AB) = Usrp p pes (KPA) X Peoes
Ustp pace (dB) = 0.00289%0.0051 = 0.000015 dB

AauANP L L UL UL I NANUAUUTTINNIALL ANLVNAUDIAUTENOUNINNATINAY

_ 2 2 2 2
Ustp p = \/ Ustp_p_pT T Ustp_P_coef T USTD_P_acc T USTD_P_Res

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

6) Arrnuliiviuauiiosannsnavaussarudveshulasinu fa1sanain
f=‘hLﬁ&NL‘Uusuaamima‘uauaﬂmmﬁlﬁaﬂﬂmnmmﬁéﬁﬂaﬂ A9 250 Hz (frequency response relative
to 250 Hz) anansanldaintususesnisaeuiiieululasiviy

miLLf\mLsz’J'ayjaLﬁuLLUU?%mﬁamgmmﬂ
fhogs  ArmdesunvesnsneuaLesnNd 1 kHz Sawindu 0.2 dB nsuwanuastoyaidu
wuUAwdsuyaan 3ensng V3
oty

0.2
uSTD_FR = ﬁ = 0.1155 dB
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7 drnnuldniueuiosaindianuliviuauvesnisnouausindnuives
Tulasniy Algunananuliuiueuvesandoauuildannisaeudiio
mswanuasdeyaduuuuund
fhods  armwliludusuesnsIafianud 1kHz Sauviiu 0.1 dB Wusauldudueuneiy
Faflszaunusiula 95% A k = 2 Msuanusvestayaluwuuund wsen k=2
Frathy
0.1

uSTD_FRU = 2 == 0.05 dB

wApuliutiusuiInsgIuilanurasr U likiuew e TINAY FennasIul
PeuliwiuounnsgIusn ausadwInlaanaunisaail

_ 2 2 2 2 2 2 2
Ue = \/ Ugep T Usrp_ace TUSTD_Res T USTD T T USTD_pTUSTD FRTUSTD FRU

u. = +/0.03332 4 0.2887240.02892+0.002492+0.004742+0.11552+0.052
u. = 032 dB

mA" effective degree of freedom (Ver) 1atnlumen k sen1silinnise t-student
Tnefiansananseauanudetulunsaeulfisu A1 effective degree of freedom anansaAuaula
PNAUNITAIU

4

uC
v
eI u?éep n ugTD_ACC n ungD_Res n ugTD_T n ugTD_P n ugTD_FR n ungD_FU
V1 Vs, V3 Vg4 Vs Ve V7
_ 0.32%
Verf = 0.0333% 0.2887% = 0.0289% 0.00249% 0.00474* 0.1155* 0.058%
3—1 + (o) + (o) + 0 0 0 0

loghl v, AvosAas HAwvidudnnudeyaaume 1 (n-1) dwduAnnuliuuueusnnsgiunlaan
1NNTUsELTUMUY Type A wazfanviivetud dmsuarauliwiusuunsgiui
Taunannsusziliuwuy Type B

maaulikiueuveny AuinlalaginAirulisiueusnIgIuTINIIANAUAT k
Feiufuseiuanudeiulunisasuifiou ludligduiesufifinisdlvginisussiduaianal
wiususeszFuAILTouUsTINM 95% YMMTUAMSI t-student aglden k Wiy 2

o

U, = kxu. = 2x032dB = 064 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
Ustp_ace | Anugndasaunsoile
? 0.5 | rectangular \/5 1 10.2887 o0
1INTFIU
USTD_Res | ANMALLOUALUNTOU 0.1 rectangular 2\/5 1 10.0289 0
Urep | 153041 0058 | normal | /3 | 1 ]00333| 2
Ustp T | grungininaey 0.0043 | rectangular | /3 | 1 {0.0025| oo
UsTD_P | AYAUUTTUINA 0.0083 | rectangular \/E 1 10.0047 00
Ustp FR | MIRBUALEIANATDS 02 |rectangular | 4/3 | 1 [0.1155| o0
lalasiuly
Ustp_rru | AR LULLLDUTDIAN 0.1 normal 2 | 1100577 oo
movausimLdvedlilasiyy
Uc | anuhiviuounnsgus normal 0.32 | 16846
Ue | anuldiutuouvens normal (k=2) 0.64 | 16846
3. f1egvesAUsznauAubliniusuYeInITInluNsaauiBUTEAULR AT
MND = (SPL—aS’TD_ACC_SSTD_ReS_SSTD_T_5STD_P_SSTD_FR_5STD_FRU_5Rep)
—RETSPL — Ref.Level — MNg,;
Tnedi MN, Ao Andeauuresssduidoiaritinldannafiusudiuuniemsiaaussanin
NILABUY
SPL Ao sgdummsudsainldnedesiotannsg
8sTD ace D mmﬂmmLﬂﬁauLﬁaaaﬁﬂm'%laaﬁai’ﬂmmgm
Ssrp_Res A0 aruAaInAdeuieInAAuazBunlunTeu
Ssrp.T ﬁammmmm?iamﬁmmﬂqmmﬁumé’am
Sstp_p fio AnuaampdeuiiednnnAuiuuTIEINTe
8srp_FR Ao auaampdeuiiesninnisnevauesnudvedilasiny
Ssrp_rry AO anupandsuiiesnnaanyliuiveuresnisnevauesnuivesiulasiny
Srep A Araumaardeuiiosanauansalunsnszyig
RETSPL feA1na1svessziuainuduideosfiyuyudisuladu (reference equivalent

threshold sound pressure level) lunitgudfiunilagunldsiuiuiniewnsig

AUTIDNINNS RO

Ref.Level @9 53AU8NBIEMTUTZAULEDIAN

MNSet
AsUseiuAAnu bt uswmilsuiuiuAMU L UL UTBINTT IR M UNISERUBUS LA U

PRI

AUAULEEL

A9 SYAULAANNAIUUATDINTINFUTTONINANS LA
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o/ 1

4. fqag1eesAusznauauliniusuvaInIsinlunisaauliisuadugniadvas

o

ﬂﬁiﬂ’JUQﬁJ’i%ﬁUﬁﬂJm’]m

v v

HLD = [(SPLM_I - 6STD_ACC - 6STD_ReS - (SSTD_T - 6STD_P - 6Rep)

- (SPLM_Z - 6STD_ACC - 6STD_Res - 6STD_T - 6STD_P - 6Rep)]

- (HLSet_l - HLSet_Z)

'
1 IS

el HLp,  Ag A1AuledunyesdInnuand1aedseaunsingunaula 2 seauiodn

U

4
ﬁ '

fi

Huanildannmsta anAranuuanaavessziunsladuiiala 2 seduiieg
Anfuiiuusiuueiowmsanaussannislaou

SPLy 1 foszunnusudssiialdaniedosietnumsgu Wugeanlu 2 sedunsladun
aula

Ssrp_ace A0 ANLAAIAAARUL TR NPT sTTD ARSI

Ssrp_res ARAMUAMIAAABUITDIINANAIAIBRlUNTEY

Ssrpr  ABATMIAAIAGBULRIINgAMTINGeY

Ssrp.p A0 ANUAAIAAABULTBIINAMNGLUTTENNA

Srep fio menueanaedsuiiorninauannselunis g,

SPLy , foszduanufudesiialianiaiediomnnsgu iudwaelu 2 seiumsléoud
aula

HLge: 4 Ao szaunislgBuiidauuiaioansivaussanmnisladu Juargegalu 2 szau
nsléBufiaula

HLge: 5 feszrunsladuiifiuuiniownsisaussaninnslasu Juardigalu 2 sedv

Msladunaula

(1) Arpulindusuiiasainarnuausalun1sIngn
MawankIskuuUnAvesoya

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

(X1 — %)% + (x; — %)% + (x3 — X)?
n—1

s(x) =

nefl x, A9 szRuAuRudsINsulaneseWeiaunsguluLsaa3s (dB)
X A9 AMRALTINANITIANG 3 ASY aunsawialenuannsaasralUl
s X1+ x5 + X3

3

n  fAeduudeyaiivhnisingl (3 as)
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et seauaududsIninlaainiasesloTaningigiu 99uau 3 a1 laun 96.5 dB 96.4 dB

WAz 96.5 dB ANUERULIIRNTIIUMNAY 0.058 dB MIkasuasUnivesdaya msme \/r:
R
0.0058

u = ——— = 0.0333 dB
Rep \/g

2 denabinduauiiinainiadasiioutnsgiu arunsafiansanaindiniig
gnieavaumdesinsziunufudss awdidndndmunliludeyaniamaia nsuanuasteyaidy
LUUAWABIYNRTN
fhegns  Feyamanediaiszylluvdninasiiessiud - fdanugniesuesnisinseduemnudi
e fie £ 0.5 dB mauanuasdeyadunuudmdsuyuann Jensee v3

i
0.5

uSTD_ACC = ﬁ = 02887 dB

(3) ArauliuiueuvesnruazBealunissiy fansanananuamnsaiin
figelunseruaaniedosiedn
nsuanuasfeyafuuuudvasuyuann
fegy  mwanansalunsetussiuanuiudesie 0.1 dB mswanuasteyaiduuuAmasnm
211 sy 2v3
i

0.1
uSTD_ReS = ﬁ = 0.0289 dB

(@) Araaldutyauiiiasanngungiininday N915u1NAENUTEANS
gamgdl  Fegnszylilulusienunanisasuiisulilasiiuninsgiunsemdeyaanndnin neas

Y Y 9
Useiliuduandenuuvesgungivueviin1sinaingungfisnsds Ae 23°C wenainilazdas
#su1esAUsEnOUdUg MAEIeTIumIe lavasuraulduiusuiiiosaingumgiivindou &
dulsznausail
- a va" o [ a v a 2 (o] a
- ANULUBAUUTDIGUNAUVAULNNINITINIINGUNAIBI0Y (. 370) (usrp 1 pr) NA1TUIAN
gaunilvagNvinMTinnseavarldandeuugianvesguugiinieslianisaiuny
- ANNYNABIVRIANTNUTEANSRUNT (Usrp 1 coer) TRYRANIMNTAMILAAINLHER

- ANUYNABIYRATRIINRN (u ) TsannAuaERnIunallnresaIeile

STD_T_Acc

- ANNATBYAYDIAIULANIANRANNNVDNATEVARUVON (Usp T Res)
mswanuasdeyaduwuudnasuyuain

PRI nsUseiiuAAnu bt uswmilsuiuiuAMU LU UYBINITIA I UNISAD U8 US LA U

AMUAULEEN 10D 0
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(5) araulainiuautilasanAUAUUIIEINIA N1SNNAEUUITEEANS
Ausu Fassybilulumenunanisaeudieululasiiumiasgiuvsemdeyaaingudn InevsUssiiu
I3 o a A o Y] AY a A & Y  a
L‘tJumL‘UENLuummqmmmmwmmiammqmmmmqm A® 101.32 kPa 4aNIMNUILABINIITUN
23RUsENaUBU INeITITINme Tngasuarnnulibuueuiissnnanudiu Sdiulsenaudall
- ANUDEAUUTDIAMNAUUTTEINATUENINITININAMNAUUTIIIONFD1984 (101.32 kPa)
(Usrp_p_pr) NANTUININANUAUUTIEINAVUENYINNTINNTD1R3ETdAL T ULEIaATDIAIY
AUUTTEINANITRIUURN1SAIUAY
- ANUYNABIVBIANANUTEANTAVINAY (Usp p coer) TOUAMUNTONILAIINENER
- ANUONABIVDNATOID TR (Usrp p acc) AATANMNAUANTANIAVATATOIATDME
Y 4 ) q
- ANNAZBEAVDIAIULANIAIAINAUUITENIAVOUATOIIARIUAY (UsTp p Res)
mswanuasfeyaduuuudmasuyuain
g1y AsussiiuAanulitduswmiiouduiuauldutueuvesnisinlunisaeuiisuseiu
ANAULALS AIUD O
AANlikdueuIInIgIunlanura ALkl iU IMLANN TN SunNaTIN
TeuliwiueunnsgIusIn @wsaswIaliainaunisaal

Ue = \/ulz?ep +u.?TD_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

1A effective degree of freedom (Ver) tiiatnlunien k saen1silanisng t-student
Tnefiansunanseauanudedulunisaeuliiou @ effective degree of freedom anunsauladla

NN
ug
Verr =
¢ uf?ep +u§TD_Acc +u§TD_ReS +u§TD_T n uéTD_P
V1 V; V3 V4 Vs
_ 0.32%
Veff = 0.0333% +0.28874 +0.02894 +o.002494 +0.004744
3—1 0 0 0 0

lnghl v, Aepsena’ IAvinduduiudeyaauiie 1 (n-1) dwsumanuliviusunnnsgiuilaun
91NN15UsEEULUU Type A wazdidwiivetiud dmiuainnnuliviusuninsgiuilaun
91NN5UTEEULUL Type B

maanuliutueuvens AwndalagiiA1nnuliuineunnsgIus IR uiueT k B9

¥
[y [

= d‘ & I v b4 a wa 1 ] a 1 1 1
YunvsEAuAMULRIUluN1sdUTIEU Iu{j‘ﬂﬁ!UUVIBQﬂQUG}ﬂ’ﬁﬁQTﬂWQNﬂ']i“di%LﬂJuﬂ']ﬂ'J']iJ‘liJLLuu@u

% U

eseauAIERs UYL 95% Yin5ianns1e t-student aglaAn k wiriu 2
R
U, = kXu, = 2x029dB = 058 dB
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fuN1SAEU 70 dBHL

ee

. value | probability o u; |degree of
symbol source of uncertainty o divisor | C;
(dB) | distribution (dB) | freedom
Usrp_ace | AMQNFDRaASesliodn | 05 | rectangular | /3 | 1 |02887| oo
UsTp Res | AIINALLDYATBINITOTUAN 0.1 | rectangular | 24/3 | 1 |0.0289 00
Upep | M3IAeA 0058 | nomal | /3 | 1 |00333] 2
Usrpr | gungiivindeu 0.0043 | rectangular | /3 | 1 [00025| o
Usrp p | AIUAUUTIYINA 0.0083 | rectangular | /3 1 |0.0047 o0
Uc AU I LU UNIATFIUT I normal 0.29 | 11789
U, Ayl uauTeNY normal (k=2) 0.58 | 11789
Fregsesdusznouanuliniueuvasmsialunisseuiisuanufasieusau
Yaddysy1agsuaiin
THD = THDgrp _SSTD_ACC_SSTD_Res _5Rep
el THD ﬁaﬂ"]mmﬁmﬁ&mammé’iy@maﬁuaﬁﬂ
THDgrp ﬁaﬂ'ﬂmmﬂmﬁaummmi@mmaﬁma% ﬁ?@ié’mﬂm‘%mﬁammgm
Ssrpace  ABAMUAMIALAABUITlBINIATRTTDLNTEIY
Ssrpres A8 AuAAIRLAABULTBIINAIANLAIBEATBINTE L
Srep fio Aenueaawaeuioinauansalunsing,
(1) Arrnalintivewilasannising
MswaInkatuuUnAvestaya unuAtruliuiueuasg Iy u,
Ugep = m
V3
Taofl n Fodnudoyativhmsindi (3 )

[}
o w

s(x)  AeArdiudesuuuInsgIureIteyafivinn1sing1ng 3 Ase auisaruIulany

Tne

AUNNSAIU

(x1 — %)% + (xz — %)% + (x5 — X)?

n—1

s(x;) =

x,, Ao AIAURALNEUTMTBId e suslinfigulsannIetiaTaunsguluusiazasa (%)

X A9 ANRAYVBINANITIANG 3 AT @1u1saAUlamuANNSAIRa LU

X1+ x, + X3

X = 3
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PRIN! ﬂ'wmmﬁmL‘ﬁaus’smaqﬁmmwmaﬂﬁmaﬁﬂﬁimlﬁaﬂﬂLﬂ%'aqﬁa’j’mnmwgm WU 3 A1 loun
0.1% 0.3% uay 0.4% AdeduunAT AU 0.153% NSUANKIULUNAYRITRYA MIeE Vn
ot
0.153

uRep = f = 00882%
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Certificate of Calibration

Certificate No. : 0000-21
Issued by : Name Laboratory

Page 1 of 10 pages

MEASUREMENT ITEM : Wireless PC-Audimeter

MANUFACTURER : Otovation
MODEL/TYPE : OTOPOD-M2
SERIAL NUMBER : OPOD-0909-0139
TRANSDUCER : Circumaural Earphone
MODEL : HDA 200
SERIAL NUMBER + N/A (Right)
: N/A (Left)
CUSTOMER : National Institute of Metrology (Thailand)

MEASUREMENT DATE : 1 January 2021

Issued Date : 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 15 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 Current 0.1 - HA
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) KkPa
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 Smulator (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 yPa.

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 XXXX XXXX XXXXX
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MEASUREMENT RESULTS

1. Frequency

The reference hearing level is 70 dB HL.

Setting Measured Frequency Devati:.yd Value Acceptance F—
Frequency (Hz) (%) Limit %)
(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 Mﬁﬂs'luied dl;e}aiﬂg Devagli;egalue Acceptance | | i
Frequency evel ( ) ( ) Limit (dB)
(Hz) Left Ear | Right Ear | Left Ear | Right Ear | (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 A b | 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 I1SO 389-1:2017
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4. Masking Noise Level
The reference hearing level is 70 dB HL.
— Measured Masking Devatied Value Pra—
g Level (dBHL) (dB HL) PHNCE | 1) certainty
Frequency Limit
(H2) - : (@B) e
Left Ear | RightEar | 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 717 71.7 7] 1:7 -3.+5 0.2
3000 72.1 71.5 1 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 -14 -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.
Hearing Measured Level Devated Value Acceptance _
Level (4B HL) (dBHL) Linil | Tt
(dBHL) | LeftEar Right Ear | Left Ear | Right Ear (dB) B
100 100.6 100.5 - - =1.0 0.4
95 95.6 95.5 0.0 0.0 +1.0 0.1
20 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
55 55.1 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
33 348 349 0.0 0.0 +1.0 0.1
30 29.7 29.7 0.1 0.1 +1.0 0.1
25 24.7 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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5.2 Accumulated Deviation
The reference frequency is 1000 Hz.
Hearing Measured Level Deviated Value Acceptance _
Level (dBHL) (dB HL) Limit Unc(;:;a)mty
(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 85.5 854 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 x1.5 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 0.4 £].5 0.1
45 45.0 45.0 0.6 0.5 +1:5 0.1
40 39.9 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 24.7 248 0.9 0.7 E178 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
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MEASUREMENT RESULTS

6. Total Harmonic Distortion

Hz) (@BHL) | LefREar | RightEar (%) (%)
125 50 0.1 02 2.5 0.4
250 80 0.0 0.1 2.5 0.2
500 100 0.2 02 2.5 0.2
750 100 0.1 0.1 25 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 02 2.5 02
3000 100 0.2 02 2.5 0.2
4000 100 0.3 03 2.5 0.2
6000 90 0.4 0.4 25 0.2
8000 80 0.7 0.6 125 02

End of Certification of Verification
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