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am’szﬁuaﬂ?ﬁLL’J@%@@Jé’N%Q(Reference environmental conditions)
ANMZLINRONUMEVINN1TIA(Ambient Environment)
Fupoureumsaauiioy (Preliminary Operations)
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GUERVATAT

U7 1 wansnsewnsesdiofldlutloudyaaldniin INSERT VOLTAGE)

JUn 1
U7 2 uanamsanilulastiiudinluly COUPLER veaip3es SOUND CALIBRATOR

U 3 uansmssieiazeailefildlunisvndn VOLTAGE REFERENCE

U7 4 uansmsseiazeailefililunsinszdiuidesiidnsoonain SOUND CALIBRATOR
U7 5

U7l 6
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Uit 5 wansniseewmsesiiefldlunisinninud
7 6 LANINITABDLATDL N UNTSIA TOTAL HARMONIC DISTORTION
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AM5797 1 A1 TOLERANCE LIMIT 83nsensefuauduides (SOUND PRESSURE LEVEL)
#157199 2 A1 TOLERANCE LIMIT 999n15Amiides (SOUND FREQUENCY)
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1. YauLun

Ailonsaeuifisvatiuil iludilodmiunisasuifivuieieasiindnygiaidssdeds (sound
calibrator) 3501501110551 IEC 60942 (2003) - Annex B : Periodic Test lagldinadia Insert
Voltage wideolunisaeuifisulszneulimig 3 wisilmes Ao seAuAUAULEYS (Sound pressure
level) audides (Frequency) wag Total harmonic distortion (THD)

2. UINIFIUD9DY

® |EC 60942 (2003) Electroacoustics- Sound calibrators
® |EC 61094-1 Specifications for laboratory standard microphones

® |EC 61094-4 Specifications for working standard microphones

3. @N12TINABUDN9D9 (Reference environmental conditions) @A

a

® guuqil (Temperature) 23 °C

®  AMUAUALING (Relative humidity) 50 %Rh
®  AUANUTIENNA (Static Pressure) 101.325 kPa

4. an1zwIndaudniun1sin (Measurement ambient condition) Adsagneldanie
Fastaluil
® guugil (Temperature) 20 °C fia 26 ° C
o  AWTUSTNS (Relative humidity) 25 %Rh 9 70 %Rh

®  ANUAUUTIEINA (Ambient Pressure) 80 kPa 919 105 kPa

5. SumpuRsuNsAaULiEY (Preliminary Operations)

5.1 ASIRENMVINNEATNVDUATN sosagluanmund luiunndin

5.2 WuA3es Sound calibrator fifiesnsaauLfisu (Unit Under Calibration: UUC) anl3luwes
goulfisu (Calibration Room) fawrnisaeufisusgstios 2 Halug

5.3 WwisuaLaesilonasgu Aldlunsaeuiiou Weaindiiioguiaios (warm up) egnsios
2 FrlumFemuiszylugiiensldany

5.4 pyvdevanMzLIndeukaztuiinAfiuldadutufinnanisaeuifisu(calibration record)
msaeulfisuainsaBunszuumsidideaninzianden (@ambient condition) eganeld
anmzndendmiunsiadaiszylfluide

5.5 msdsududanilail (Alkaline Batteries) luallsifuipas UUC

5|Page



5.6 yiensage1ausInYesTedygyiaudes (Coupler) Ingldauungladu uagldinuda
ANUAZDIAUTIUUITU Microphone

6. VUNBUNSABULABU

6.1 MFINTTAUANNAULAYS (Sound pressure level)

WumsTamenseauanuaudesuss Sound calibrator Iagldwnaiia insert voltage ndnnsAe
nsiaesdyinliiienyinnes  Standard  Microphone ﬁﬁmamgaﬁ’mmﬁwmaﬂ Standard
Microphone  luvaueiifidosmnnsenudl Microphone  dhesedumuiudssfissinnisasuidiou

LYY

(Nominal Sound Pressure Level) saudayeyradluiineinaninassuszgnloudmadunnvas

o

preamplifier  dyaailaggnldidudyanusiddunsseuiieuiumninldandessnsieeenain
LAT84 Sound calibrator
JuppuMsdaUisuIzuUseandu 3 Tumeu Ao 1) insert voltage 2) set reference Waw

3) sound pressure level measurement

aunsal

Sine Generator
Measuring Amplifier
Digital Multimeter

Barometer

Condenser Microphone #ia LS Microphone ddmsulunsdifiaeudieu Sound

Calibrator fifiszsfunugndes Class LS uaz lalaslyiy win WS microphone 14dm3u

lunsdlfiaouiiisy Sound Calibrator Mfszdumagndes Class 1 uay Class 2 YUINVDS

lulasTrhudufurunaves Coupler

® Microphone preamplifier Huwdadldiu Insert voltage technique

® Temperature sensor

® Insert Voltage Junction Unit (gunsalyaglunis Insert deyayraud1luds Pre-amplifier lny
Lidosnanlulasinu)

® &1y BNC

o Attenuator (@wsuldlunsdifi Sine cenerator ldanunsaanseiudmanaadluseud

NaRRI )
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2L Dh e

uUAaUN 1 Insert voltage

Sine Generator

A 4

Digital Multimeter

A 4

Insert Voltage Switch
BFO
» Pre-amplifier > Measuring
Meas } P Amplifier
CAL

JUT 1 wansnissiainsesdlenldludeudyaalnih (nsert Voltage)

11 Standard Microphone Indadiy Preamplifier

#ioane Preamplifier 111U Insert Voltage Junction Unit

@ Insert voltage junction unit [ lUER Preamp Input PDUATO Measuring Amplifier
fowndosiio auzUfl 1 Tnenisde output 8% Sine Generator 1inita BFO w9 Insert

Voltage Junction wazsiauuudfu Input vesa3es Digital Multimeter wioSndayaunadlviiing
insert 191lU8s Pre-amplifier

& Microphone 11lUlu coupler w99 Sound Calibrator agnaiunilonayszdnseisldl
Tulastriuldsunsnssnunsuitew mszenaiinnnudemess microphone I uasnisings
lulasTwu msoglusumimaiszylugiientsldauveunios Sound Calibrator lunnsa
Microphone az@ouulainlulasinuluvainiuiisures Sound Calibrator

Microphone

w

Sound Calibrator Sound Calibrator
'

U7t 2 uamamsasilalastriuilulu Coupler ¥931A384 Sound calibrator
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Usudaasessiond
® Digital Multimeter ;
Function : ACV
Range @ #winrausudnyaadivhnnsda
® Measuring Amplifier ;
Input Selection Gain : TWivinzaufusefuaududeaves Sound calibrator fivinns
GRYUNZENY
® Insert voltage Junction : &@3n97isuvis BFO

® Sine Generator ;

Signal output :  Sine wave
Frequency . Aleanmsialuiivenisin Frequency
Amplitude ©whAuA insert voltage ldanA1sANWIBIENNTT (1)

ATUIEUAT Insert Voltage 270 @1ANT

[ M ref +Pcorr+Tcorr+SDLcorr j
20

Vins = - 7 (1)
e Vins = Insert Voltage
Me =  Microphone sensitivity (dB) (A1lannaan Calibration certificate aodlulasiniu)
Peor =  Microphone pressure correction

® Microphone pressure correction ; Py,
Por = (P —101.325 kPa) x P, (dB/kPa)

dle P = Ambient pressure (kPa) ¥dgyinN15In
P .oor = Pressure coefficient (dB/kPa ) (A1snlaann Calibration certificate)

® Microphone temperature correction ; Ty,
T cor = (T-23 OC ) X Tcoeﬁ(dB/OC )

we T

Ambient temperature (°C) agyiinsIn
T e = Temperature coefficient (dB/ °C) (Awml@ann Calibration certificate)

® Sound Pressure Level correction ; SPL.,
SPL... = SPL-94 +0.021
Wo SPL = szduAnufudeues Sound calibrator (mldanuuiaaiesvielugie)
0.021 = Al (correction) LflosaneAn sensitivity 189 Microphone $13841 1V/1Pa
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8. USuA1 Amplitude 283 Function Generator 9203913 Voltage Output 7ie1uA137n Digital
Multimeter HAviuAT Insert Voltage Auailanuaunisi 1 viselndifigaunniandudin
9. @1 Voltage ¥iuansuu Digital Multimeter

JURAUN 2 Set reference

Sine Generator

A 4

Insert Voltage Switch
BFO
R . | Measuring Digital
Meas } > Preamplifier | Amplifier | Multimeter
CAL

U7 3 uanamsseiazeaiiofildlunismen Voltage Reference
1. sein3esilofs 3UT 3
2. U5UA Insert voltage Junction : CAL
3. Uu¥ine1 Voltage uansuu Digital Multimeter 158 Voltage @71 Reference Voltage

UAaUN 3 Sound Pressure Level Measurement

1. sdeniesiiosguil JUM 4
2. U5UAA Insert voltage Junction : Meas
3. Sine Generator nAYy Output : OFF
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Sound Calibrator

Insert Voltage Switch

4—+ Microphone

BFO
B ‘ | Measuring | Digital
Preamplifier > Meas " Amplifier | Multimeter
CAL

JUT 4 uansnissaiasasilenldlunmsinseiuidesndngeanain sound calibrator

4. \TaunTes Sound Calibrator (UUO) Mgliuszanm 20 3unft iemuadiodmunly
Jufinen Voltage fiuansuu Digital Multimeter lngvhnnsiadssnegnetios 10 a1 maen
%4381 20 U

6. FummeAn Sound Pressure Level 91naunseis

® 13U Pistonphone

PFL,yc =PLomina +| 20x Log Vie | |_ 20x Log P -V,
Vref Pref
® 145U Sound Calibrator

V
S:)I-UUC = SDLnominal +| 20x Log b _VL
ref

1089 SPLoomnal = J¥RUAMURMABTISTYLIVUAIATEY UUC

Vi - Anadpves Voltage Minldanntunoud 3 dei 5

Vs - #n Reference voltage 7i3aldandunauit 2 waded 4

P - sEiUAMURUUSTIIMAYaETivAsaeuTiey (kPa)

Pros = STAUAMNAUUTIYINIADIBIANYINAY 101.325 kPa

Vi, = ¢ Load volume correction laanaile Tunseaifien correction ]

annsamle Wiszylilunismenuranisaauiiiey

7. ﬂ%’Uﬁ%Lﬂ%ﬂﬁa Measurement Amplifier
Input Selection Gain : MAX
8. Unp3ea Sound calibrator
9. nangunsnignlulasinu aam Microphone 8an31n Sound Calibrator 881953in 53
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10. @31 Microphone 11lulu coupler 28383 sound calibrator Tnglalisumtsves lulasivi
ogfiiuiafy

11. fnslneSudulmisusidunouil 1 e funoudl 3 Tnsazfoshnisingregalion 3 ads

12, YramsTasviavian wmeLade

13, NMIBNUNANTABULTIEY Junsmenumaruuaniesgninsisgiudsaiseyld
specification (Principal sound pressure level) fusiiiald wdld Absolute FAUUANANS
adodliAu Afiszylily maed 1

SPL o = | SPL o = SPL 1]
087 SPLeporr ¢ S¥AUAMUAUESITISIE9IUUY Certificate Tviieidu dB
SPLoom - szaumuiudsafiszylivweies (Specification) nuaeidu dB
SPLiess  :  S¥suANNAussadeilaainnisingt dmiedu dB

»1319% 1 A1 Tolerance limit UBINITAITZAUANUAULELS (Sound pressure level)

Range of nominal Sound pressure level tolerance limits (dB)
Frequency(Hz) Class LS Class 1 Class 2
31.5 to < 160 - 0.50 -
160 to 1 250 0.20 0.40 0.75

> 1 250 to 4 000 - 0.60 -

>4 000 to 8 000 - 0.80 -
>8 000 to 16 000 - 1.00 -

6.2 M3¥AANE (Frequency)

WunisiamaianuaAudeauss  Sound calibrator faeeanun vinlalagleisns  direct

measurement

gunsal
®  Measuring Amplifier
® Digital Multimeter

® Barometer
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® Condenser Microphone %fin LS Microphone ¥dwsulunsdifisousfisu Sound
Calibrator fiflszsfunnugnses Class LS wag wila WS microphone dmsulunsdliiaey
\ieu Sound Calibrator #ifiszfunmgn#es Class 1 wag Class 2

Microphone preamplifier ety Insert voltage technique

Temperature sensor

Insert Voltage Junction Unit

Frequency counter

@18 BNC

Sound Calibrator

Insert Voltage Switch

BFO

4—+ Microphone

| Measuring | Frequency
Meas I Amplifier | Counter

4

Preamplifier

CAL

UM 5 uansnisraiAsasiienldlunisinadnud

oD
=

13

solnesilefaguil 5

1}1 Standard Microphone I ST Preamplifier

moa1e Preamplifier 111U Insert Voltage Junction Unit

@1 Insert voltage junction unit [lUER Preamp Input YDUATOS Measuring Amplifier

U5UA Insert voltage Junction : Meas

A A e

a1 Microphone 1lulu coupler 989 Sound Calibrator agraundlenagsyainsyielalv
Tulasluulasunisnsznunsziiou nsze1atinAnuLdeniesie microphone 16 waznis
Ansalulasliy arseglusdumiwnunssylugiionisldnuvesnies Sound Calibrator Tunis
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& Microphone agsoauulainlulasinunuuainiuuisures Sound Calibrator fananslu
JU# 2

7. {Wawndes Sound Calibrator (UUC) sevunseitisgdumnuduidsndndannuates @l
Usganad 20 Uil visesuaiedmunld)
8. U%Ué]éﬂm%‘lmﬁa Measurement Ampilifier ;
Input Selection Gain : Tmnzaufusesudeivhnisin
9. VufinA1Anud fuansuy Frequency Counter lmeviniswdssiegnatios 10 A1 naen
29917817 20 W
10. thwans¥a 10 M wmAededu namsinvesmsianded 1
11. USusumdasilo Measurement Amplifier ;
Input Selection Gain : MAX
12. Ypwpdea Sound calibrator
13. nangunsaidalulasliu aen Microphone 8ana1n Sound Calibrator o81958dnTE 3
14. @3 Microphone iUl coupler weuA3as sound calibrator Iaelafliisumisues
lulasliuegidumiadu
15. SaglneBusulvaliomun vinmsindregsdeiomn 3 adq
16. thwansinvesmsinusazadsiivhnsindr umaade
17. MsneausanmIgeuliisuazdesrsnuiuaanuuandesenrineauiissylfuudueios
fuaitinld nedfisuiduesifudiuild Absolute Aanuuaninaazdadliiiu Afiseylily
AN 2
Freclreport = ‘ I:ra:]nom - Fra:]meas‘ XF:L&
reqnom
Tneii FreGepot @ 9% SUANUAT S189UUY Certificate Suthedu %
FreGuom @ 9% yummmm?iﬁizqﬁwm%a (Specification) fivendu Hz
FreQmess @ 9% supMuAELRALTld NS IRg Suhedu Hz

M1599% 2 A1 Tolerance limit ¥83n15ANALEBS (Sound frequency)

Frequency tolerance limits (%)

Class LS Class 1 Class 2

1.0 1.0 2.0
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6.3 N159m Total Distortion

Wunstamonsdiuseninuindyaiuvesnnudnaulaturuadyinuesnudsanyanung
1389 Sound calibrator 918eeni ilalagleisnas direct measurement

I
® Measuring Amplifier
® Digital Multimeter
® Barometer
® Condenser Microphone %fin LS Microphone Iddwsulunsdifiaaudiau  Sound

Calibrator fiflszfumugnees Class LS wag iin WS microphone ¥ misulunsdiiiaoy
ey Sound Calibrator Aifiszunmgnies Class 1 wag Class 2

Microphone preamplifier Jurlafldiu Insert voltage technique

Temperature sensor

Insert Voltage Junction Unit

Distortion Meter d@3uin THD+N

@18 BNC

3813
foLAIRdlasagun 6

1

2. 11 Standard Microphone u@nA%LENAU Preamplifier

3. siodane Preamplifier 1WAV Insert Voltage Junction Unit

4. @ Insert voltage junction unit W1LUEY Preamp Input U84.A389 Measuring Amplifier

Sound Calibrator

< Insert Voltage Switch
I BFO
. R | Measuring
Preamplifier > Meas > Amplifier e—— THD Meter
CAL

JUN 6 wansn1sraiasesilenlylunisin Total harmonic distortion

5. UTUA Insert voltage Junction : Meas
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6. @ Microphone W1lUlu coupler 989 Sound Calibrator agrsiunfienazsesinsyielaili
Tulasluulasunisnsznunsziiiou nsze1alinAnuLdeniesie microphone 16 wagnis
Anslalasing mseglusunmismufiszylugiiomslénuresaies Sound Calibrator lun1s
@ Microphone agsosuulainlulasinunuuainiuuisuues Sound Calibrator fananslu
gﬂﬁ 2

7. \UauAdes Sound Calibrator (UUC) seaunseiissduamusuideadnganmsades (@l
Uszanas 20 Junil visemugilonvualy)

8. U%Ué]éﬂm%‘la\iﬁa Measurement Ampilifier ;

Input Selection Gain : Tunzaufuseiudeivhnisin

9. {fufindn fluansun distortion meter lavinnisinaseurquogsiosnannvIAIMA Haus
22.5 Hz 4 20kHz

10. U%Ué]éﬂm%‘la\iﬁa Measurement Ampilifier ;

Input Selection Gain : MAX

11. Ypwpdea Sound calibrator

12. pengunsaidalulasinu aen Microphone 880310 Sound Calibrator ag195esinge e

13. @ Microphone  1#1lUlu coupler @0uA383 sound  calibrator  Iaehilisuniaves
lulasliluegisumiaidu

14, Sodlneisudulmliimun shnsTadregsdesrimun 3 ade

15, nansiagonun duaumAegs

16. HamsaeuLiisy agfesialaiiAuniy Tolerance limit Aseylilu msedt 3

N34 3 f Tolerance limit 284 total distortion

Range of nominal frequency Total distortion (%)
(Hz) Class LS Class 1 Class 2
31.5to < 160 - 4.0 -
160 to 1 250 2.5 3.0 4.0
> 1250 to 16 000 - 4.0 -

7. arauliniuay (Uncertainty)

nsUszdiuAANUliwiueuvesran sinluliazie  UAn1s 0nvlimsusediuniunnsing

¥
v =

furuiuladevesiealjuifinstug dmunsussdumanuliuiveulugiioatull Juduies

Jauugd Wioliduwumanismulravinty

7.1 asAUsznauvasA U llLLaUYRIN1ITINAITEAUAUNAULERY (sound pressure level)
98413949 Sound calibrator Ad8walla Insert voltage

nsUszliuAmanulindusureInansInAlsiinsrUsenausg1eties aemelull
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ArAN bl ueuAINN1TTAGY (Repeatability) iin15n52a18MIv0I0yaRUUUNG

(normal distribution)

— Sd
Urepeat — \/_
n

lagi Sy Ao Andeaduunsgiu (Standard deviation) Yestayansvuaininnising
N Ae uIUTeYavinTing

Anaulaiutneuiiinain Standard Microphone 81afinaneunad 1y A1 uncertainty
flgainnisasuiiieu A1 uncertainty Lﬁaﬂmﬂqmmﬁ WAZAIIUAY AT uncertainty
Wesnnssesunseiulniinfisneliiululasivy (Polarization  voltage) wazan
uncertainty iesainniswdsuan sensitivity Tuszninaseuvesnisaeudiou  1udu
msnszanedeyaunuudmasuiiuii (rectangular distribution) feg1938AsALAAN

uncertainty ¢sil

Uncertainty filaannmsaeuiiou m1laann certificate vadlulasinu)

Cert
u -
2

lagf  Cert @ A1 uncertainty lAaINNIS@RULAEU standard microphone
2 @@ cover factor k=2 113105¥AUANUIBLUTBINITADULIBU standard

microphone

Uncertainty L9991NDUNANL (Temperature coefficient)

_ \/((Tamb ) 23)X Utcoeff )2 + (Tcoeff X U )2
Ure = \/g

e Tamp

Aaaungiaaeiivhnsda (°C)

fg
Ao A1AURANAINYBIAT temperature  coefficient Lo NKKEn

UTcoeff
(20%)

3

Teoet  AB AN temperature coefficient VLéfmmﬂQjmam (dB/°C)

ur Ao A1 uncertainty YauA3BINgUNYT (°C)

Uncertainty LB991NALAY (Pressure coefficient)
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\/((Pamb } 101'325)X Upcoef )2 + (Pcoeff X Up )2

V3

g P, AB AIANANUSTIEINIAYETINNTTIA (kPa)

Upcoert A8 ANAIURANAIAVDIAN pressure coefficient LaxnaNgHE (20%)
Peet A0 A1 pressure coefficient l9anainduad (kPa)

u B A1 uncertainty YOUATBYINAINAY (barometer)

p

Arruldwldueuiiinainiasesfiofauinsgiu dn1snszatevesdayaidunuy
fudeuiurn (rectangular distribution) 1 Digital Multimeter £199gWA15UIINAT
Accuracy N5zylilu specification U9A399 1Y

- Accuracy (1 year) = 0.06% of reading + 0.03% of range
- 3¥AU voltage MIN1TinAD 1.44 V
- Range #IvN15iAA® Rage 10 V

ACC ng X Vs ACC ;e X Range
Accuracy = +

100 100

1087 ACCreaq B Accuracy of reading
= U d‘ -] %
Vies  AD 52AU Voltage 11111599
=
ACCrangeP® Accuracy of range
Range A® Range M¥11A173n
F9E19NITAIUIU

0.06 X1.44 0.03X10
Accuracy = +
100 100

= 0.003864 Volt

wlasannuuie Volt Wuniie dB

0.003864 + 1.44
= 20X Log dB

1.44
= 0.0233 dB

Toyain1INITAUMIUUUAWMALNHNUAN (rectangular distribution) 331156138 s

0.0233 dB
=—7F— = 00135 dB

A
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o aAmnulduuueuiiinainnisdaay (Rounding  Error) n1snszatedeyaiduwuy
AUBUNRAURN (rectangular distribution)

R

uRes = E

e R ABTEAUAINALLBEATDINITINENUNANITIA (MATNAWNLIEgAINevRINIg
TIENUHANTHOULTEY

o aranulindusuliiesinAuRAANAINDUY LU ATAINAANAIAIINN1ITTOUAN
duaadlaiihdmsunis insert voltage W Uudu

yimsTinaAuliuusuInUMaRneY Aeaunsiallua Combined uncertainty

U, =\/uf+u§+u§+...+ui

¥N15M1A1 Expanded uncertainty lagnisgaifiun k factor Fslufuseauauiesiulunis
aauiiiey Tutigtuiesy fuinisaulugiinsuszdivainnuliviusuiessauanuiiediulssunu
95% fia k factor = 2

Uep = kxuc

AR liwieuNUTEiulmil (expanded uncertainty) azfadliifuAianuliviuougegad
gousulalunisinArseiuauauldss (Maximum  permissible  expanded  uncertainty — of
measurement for sound pressure level) mufimuualilun1s1ei 4

M50 4 Aanaliuiveuasaanveusuld dmsunisindnsyiuaududes

(Maximum permissible expanded uncertainty of measurement for sound pressure level)

' Uncertainty of measurement for
Range of nominal
generated sound pressure level (dB)
frequency (Hz)

Class LS Class 1 Class 2
31.5to < 160 - 0.20 -
160 to 1 250 0.10 0.15 0.35

> 1250 to 4 000 - 0.25 -
> 4 000 to 8 000 - 0.35 -
>8 000 to 16 000 - 0.50 -
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7.2 asnUsznauvasanuliniuauveinisinaanud

AsUszliuAmanulinduauraNanisin Arsilesrusenauseetios Aamalull

o amuliuiueulileannsing (Repeatability)  dn1snszatedivestoyauuuund

(normal distribution)

u = —Sd
repeat
Jn

lagfl Sy fie Andeaduanmsgiu (Standard deviation) vesdeyavianuafiviinising
N Ae uIuTeYavinTing

o puliudueuiiineneiesiioTanud (Frequency  counter) finsnszaneves
foyarfunuuAmasuiui (rectangular distribution) 8199g14A7idu Specification
YOUASEI W3DAT uncertainty Tildarnnsasuiieuild waveradmuliuiuewiosain
AsUABuAsERINeTaLYeINISaeUiay (Orif)  endlegnenisiuinlagldaiain
Specification TulwunnsIanud fe Accuracy : = (0.004% + 1digit ) uaz¥iin1sn
AuATisEiu 31.63 Hz

31.63
Ureqpee = | 0004X—— | + 001  Hz

100
= 00113 Hz

wlaannuuie Hz 1y %

0.0113X100
= — = 0.03573%

31.63
Toyaiinsnszanemuuudvieuiiugil (Rectangular distribution) 331156138 NG

0.03573
= — = 0.02063 %

V3

o aAmnulduuueuiiinainnisdaay (Rounding  Error) n1snszatedeyaidunuuy
a & Ay L. .
AaBUNUNI (rectangular distribution)

R

Uges = E

el R ARTEAUANAZLBEATDINITIIENUNANITIN (MATNAIWNLIEgAIneveIng
FIENUHANTADUIEY
yimsranaiAuliutusuInUMasEngg feaunsiallua Combined uncertainty
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Uc =\/uf+u§+u§+...+ui

¥1N13M1AY Expanded uncertainty lagn1saaiun k factor Fefufusauaduiesiulunis
aouiiey Tutlagdureslfufinisdrulngiinisussilivaanuliwinousisseauainudetuussuin
95% fio k factor = 2

Usp = kX Uc

ArlduueuUsEiliulatu (Expanded uncertainty) agdoshiiiuminuliuiueu
geanfvansulalunsinAaudides  (Maximum  permissible expanded uncertainty of
measurement for frequency) aufinualilunis1si 5

aul J 1 1 a (% Y o Q. (Y ! a
19191 5 mﬂ’;’miuLLuuauqquaamuvLm AMUIUNIINATIAIUNLETN

(Maximum permissible expanded uncertainty of measurement for frequency)

Uncertainty of measurement for frequency (%)
Class LS Class 1 Class 2
0.3 0.3 0.3

7.3 99AUsTNaUvaIA1uliLluaY Y99IN159A Total Distortion

AsUseliuAanulintuauramaniIsin AsiliosrUsenausg19ties name Ul

e aanulduiueuliieninn1sing (Repeatability) dn13nszatedIvesdeyauuuUn

(normal distribution)
Sy

u repeat = \/_
n

lagfl Sy fie Andeadunnnsgiu (Standard deviation) vesdayavianuafiviin1sing
n Ae IudeyavinTing

o Amliniueuiiinaniedesiiedn total distortion fn1snszatevesteyaliunuy
Awdsuriud (rectangular distribution) 8199glde7iliu Specification TauA3as %38
A1 uncertainty ildannnisaeufiouils wazenafinouliwduewidosannisldsua
IZWINTOUVDINTADUBY (Drift) wnsitag1en1sAuladlaslda191n Specification Tu

nuansinAul Ae Accuracy @ £ 1dB LayinTinNseavu 0.54 %

wlasieain dB 1y %
1

Accuracy = 1020 —1 [X 100 = 122019 %
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$NNSMIANAINURANAIAVIAN VIR Az leindu

12.2019 X 0.54
= 0.06589 %

U THDACC
100

Toyatimsnszanemuuudvieuiiug (Rectangular distribution) 331156138 V3

0.06589

5

o dAmnulduuueuiiinainnisdaay (Rounding  Error) n1snszatedeyaiduunuu

0.038 %

Amasururdn (rectangular distribution)

R
uRes - m

el R ARTEAUAUALLBEATDINITIIENUNANITIN (MATNAIWNLIEAIneveIng
FIENUNANTADUWEY
MnsTanmanNliudueuanuranngg fsaunsiaiua Combined uncertainty

Uc =\/uf+u§+u§+...+u§

¥1N15M1A1 Expanded uncertainty lagnisgaifiuen k factor Fslufuseauauiesiulunis
aouifisy Tutagduresufufinsdrulngiinisussilivaanuliwinousisseauanudetuussuin
95% f9 k factor = 2

Uesp = kX Uc

AAuliuineunUsBiiulaty (Expanded uncertainty) agsasliiiuAinuliviuauggn
wousulalun1sinAn  Distortion (Maximum  permissible expanded —uncertainty —of
measurement for total distortion) mufinuualilu 15199 6

A15199 6 AAuldulueugegafiseusuls dmiunisindl Distortion
(Maximum permissible expanded uncertainty of measurement for total distortion)

Range of nominal Uncertainty of measurement for
Frequency generated sound pressure level (dB)

(H2) Class LS Class 1 Class 2
31.5to < 160 - 1.0 -
160 to 1 250 0.5 0.5 1.0

> 1250 to 16 000 - 1.0 -
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1 TuSusesnanisaauiau

FIEUHANTADUIEULATEY Sound Calibrator/ Pistonphone AsAsaUARaLiien aeetiae

JouaziiogvosiesjiRinisivhnsasuifivuiniesile

FovasuTemuania3es Sound Calibrator/Pistonphone fiUsIngoguuLA3os
\vsiaUsEaaSe (Serial Number) 231383 Sound Calibrator n¥aufush adaptor 7
dodldvonaosiy

Fo5uv0aATes Sound Calibrator/ Pistonphone fiUs1ngoguulaias

Joauinansliiiiudi 1a3es Sound Calibrator l9sunsasuifisunuisfissyniu
1337 IEC 60942 (2003) Annex B

'
v

Fuiivinnsaeuidiou uwagufieensienuna

szyismsildlumsasuiiioy

Nan153n Sound Pressure Level wiauA1 Expanded uncertainty 98301339
NaN13In Frequency Way Distortion W3asA1 expanded uncertainties 99901530
/1 Tolerance Limit vasusiagynsfimesiviinsinnumnsgiu IEC 60942 (2003)

asUsiuAUgNADY (Accuracy) ¥BdLAIB sound calibrator

2 A1TIYUNANITERUTIEU

® STAUAINAULEYY (sound pressure level)

Specified sound [2) . (3] N 8]
] |Measured value | Deviated value Uncertainty Tolerance limit
pressure teve! (B) (dB) (dB) (dB)
(dB)
114 114.10 0.10 0.06 0.40

Specification sound pressure level fia ArszRuAURWERINszylily specification vauATBY
sound calibrator M1lasun1sapULiEU (UUC)

Measured value A9 ASLAUAMUAULESINLA1NA1TIA

Deviated value Aig ANAUYIAIVBIAIAIILLANAITENINNAT Measured value fiu A1 Specified

sound pressure level ATWIUANNANNT
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Tnefi SPLyeport

SPLoom
SPI—meas

SIDI‘re|oor‘t

= |SPL._. -SPL

meas

SEHUANUSTULESINTI89 VY Certificate Tvedy dB

szauAUAULAsIfiszylivwAIes (Specification) fiveidu dB

[y v a A av v v 3 oA 1 <
seauANURULELadeflaannTing) Jriiedu dB

[4] Uncertainty Ao Arenulduiveudivssdiuld 91nn1sineseduanududes (sound pressure
level) Yo44A389 Sound calibrator fewAdn Insert voltage

[5] Tolerance limit fio vauamuRanaInfiseusuldvenasosiinduaandss Tuide Sound
pressure level amifiszylilu msafl 1 A1 Tolerance limit vaansANsefuANduAss (Sound

pressure level)

® a7ud (Frequency)

Specified Frequency[é] Measured value " | Deviated value ™ Uncertainty " | Tolerance limit "”
(Hz) (Hz) (%) (%) (%)
At the sound pressure level of 114 dB
250 249.6 0.2 0.1 1.0

[6] Specification frequency f® ﬁﬂmmﬁlﬁﬁmﬁizui‘ﬂu specification 209309 sound calibrator 7
Tesunisaeauisy (UUQ)

[7] Measured value fio Apaadldssiiléannnisin

[8] Deviated value fip ANUBSIEUAAINLANATSSEINGAT Measured value U A1 Specification

frequency
100
Freqreport = | FréQnom ~FréQ eqs| X
Fred, om
189 Frequepor SEAUAMNDN S189mUY Certificate ey %
Frednom szauANAURTNSEYLIuATe (Specification) Sinthelu Hz
Fredmeas sEAUANANLDREETlRAINATIAYT Snuiedu Hz

[9] Uncertainty fia andedidudanuliudueudivssiduld a1nnsiasanuiidemenaios Sound
calibrator

[10] Tolerance limit f® suauLsummmﬁ@wmmﬁaau%’ﬂé’mmLﬂ%qﬁ%ﬁmé’wuq;mﬁm Tudoaud
(Frequency) (@wheduofidud) mufiszylilunsei 2 @1 Tolerance limit ¥esnsAmd
\d@89 (Sound frequency)
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® @1 Total Distortion

Measured value " (%) Uncertainty "2 (0p) Tolerance Umit > (%)

At the sound pressure level of 114 dB
0.1 3.0

0.6

[11] Measured value s ANLUDSIEUA Distortion NlAa1nNN15IAU89LATEY sound calibrator MlASU

n13 gouiisy (UUC)
[12] Uncertainty e Andasifuininuliutuouniusydiula a1nnnsiamn Distortion v¥8aA309 Sound

calibrator f1g
[13] Tolerance limit Ao wsulnAmLRAANaInTgoNsUlAIBLATRIALTnd Y 1audss Tuiite Total

distortion mu#szylilu 115199 3 A1 Tolerance limit ¥4 total distortion

3 A8nsAuIUNsIUAaURUE
\B991nn5AWIBIAT uncertainty Sndudsaiinsudasmleiieyinliaansasiuiuls wien

NeT9lann Wosidud waz wawa nswlasmtlendulvunsenineaemuied anunsauinlaniy
dasana Uil
o uUasnulgan 1Wastdus (%)Ju wiua (dB)

ausarullamuaNn1saana Ul
%

dB = 20Xlog 1+—
100
UNAIDE1YU
Uncertainty = 0.6666 %
0.6666
= 20Xlog 1+
100

= 0577 dB

e Llamiuleanne@diua (dB) WJu wWasidus (%)
dB

% = 10(2())—1 X 100
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YNAT8E19AITUIAT uncertainty LHOIINAITUAAIANUDILATINDTA (resolution)

0.1
— = 005 dB

Semirange =
2

)
100 %7 —1 %100

= 05773 %

25|Page



4 S19YIAMUZNINIU

U3e51uAMLY9Y

s0.5% iy #010ULNATING Y

589U5851UANLIINY

weasni dgaunay a0dunTIN Y IR

LBVIYNITANULYINGTU

UNEIYINT FuNIAla A0UUNINTINY NI

ALY

0 wanUEATT AIANIT A0UUNINTING VIR

0 WyeFNY 1By A0 UIATING U

0 weniAesh dudrsey an1duideInemansuazmaluladuissemelng

0 weIsdy Adeee antuITeInemansiazmalulaguisussmelne

0 wednsdy waInaseIed andulihuazdidnnsedad

0 W%y Bovssssu Auiifeuasiineususudainden nsuduaiunuandLIaden
0 uaIgud U Auiidouariineususudannden nsudaasunuawELInden
0 wedaliuns Aeviad  uS¥mduluniin Buanguud e

0 weAn’y IswFewums USEmaulufn Buangiuud 911n

0 wwwlndin Avdndla USEmBuluniin Buanguud 91in

26|Page



