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Motion of air molecules Propagation
associated with sound of sound

nstasunlasaueu 13091 AuAULEN (sound pressure)
WihguadnNau Aa Undaia (Pa) w3a fadusianisawng (N/m2).

http://www.meritnation.com/ask-answer/question/what-do-you-mean-by-propagation-of-sound/sound/3436305
http://www.mediacollege.com/audio/01/sound-waves.html
http://learn.uci.edu/oo/getOCWPage.php?course=0C0811004&lesson=005&topic=002&page=18
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waariadey nnomdadnade
Sound calibrator (SC)

W55 UALAEI9AY Sound calibrator

Standard document for sound calibrator

IEC 60942 ed3.0 (2003-01) : Electroacoustics — Sound calibrators

@ Scope

@ Normative reference

@ Reference environmental conditions

@ Requirements

@ Instrument marking and document

@ Annex A (normative) Pattern evaluation tests
@ Annex B (normative) Periodic tests

@ Annex C (normative) Format for the pattern evaluation report




iaavALiad oo &ava1vad (Sound calibrator)

« szauANQNAavUaY sound calibrator (Class)

@ Laboratory Standard (LS) @ Class 1

@ Class 2

aUnsaliiladoyorautdavedede
(Sound calibrator)

gilauavalnsainiiadoyourautdeaed1vdy

@ Sound calibrator
@ Pistonphone

@ Multi-frequency sound calibrator




Sound Calibrator

Wann1s
FauiaananTwenagniadu  Coupler  Gugndiusiae

2935 Wi nagnalu Taalnfisvdniiadasnairud 1000 Hz

http://www.norsonic.com/en/products/calibrators/calibrators_nor1251+52+53/

Pistonphone

nannig
Heufinannnalaniy mechanic AvinlAaausudunialu Taadnsaz

AndiaEaviiaud 250 Hz uaradusiudesii 114 dB uay 124 dB

Spring

Ruby
Eushing

Coupler Pistons
Cavity 8120648




71 Correction #1191 pistonphone

@ Correction for ambient pressure

Reference environmental condition

AL, = 20log,,

p 10133hPa dB #& Temperature : 23 °C

. o e Pressure : 101.325 kPa
P, = A7NNaULSSEINADUZIN

@ Humidity : 50 %Rh

@ Correction for load volume

Ardmsau leaNniWan

Where SPL = SPLpegs ¥ ALp + AL¢
SPL, s © sound pressure level fivinn1sin
ALp . the pressure correction
Alg : the load volume correction

Multi-function sound calibrator

nann1g
Fenfileduasfindnnisimioudy
sound calibrator 1fieus 1A3assunniil
Aufloadaiissiy SPL uar ennud @
wnndn 1 seiiu Tesdn@asAuiiadesi
ey 94 dB, 104 dBuaz 114 dB uax

AuAT 31.5 Hz &9 16 kHz




Insert voltage technique

Mic Preamplifier

o e
Output Sine
Voltage <:> Generator

Measuring
DMM Filter

4

Reference
Voltage nominal SPL (dB) + 20x Log [

Amplifier

V
Vref

taLA3aviiasavuiiiay Sound calibrator




M29LIIN1ISI1INIURNANISTFDULTAEIL
Sound pressure level

Sound pressure level | Measured Value Deviated Value Uncertainty Tolerance limit
(dB re 20 LIPa) (dB re 20 LPa) (dB) (dB re 20 LPa) (dB)

Mic. 4180 sn.1234567

94 94.04 0.04 0.08 0.40
Frequency
Frequency Measured Value Deviated Value Uncertainty Tolerance limit
(Hz) (GGF) (%) (%) (%)
1000 999.95 0.01

Total harmonic distortion

Measured Value Uncertainty Tolerance limit

(CH)] (CH)] (%)

A79819N199189 UK Sound pressure level

Microphone 4180 sn.1395446

Sound pressure level | Measured Va Deviated Value Uncertainty Tolerance limit
(dB re 20 },I.Pa) (dB re 20 LPa) (dB) (dB re 20 LLPa) (dB)

0.08 0.40

Microphone 4160 sn.1453786

Sound pressure level | Measured Value Deviated Value Uncertainty Tolerance limit
(dB re 20 LLPa) (dB re 20 pLPa) (dB) (dB re 20 LPa) (dB)

94.06 0.06 0.40

10



IEC 60942 : 2003 Tolerance limit

Table 1 Tolerance limits for sound pressure level and short-term level fluctuation, at
and around reference environmental conditions (IEC 60942 page 23)

31.5to <160 = 0.50 = 0.20 =
160 to 1 250 0.20 0.40 0.75 0.05 0.10 0.20
>1 250 to 4 000 ° 0.60 S S 0.10 °
>1000 to 8 000 = 0.80 = = 0.10 =
>8 000 to 16 000 = 1.00 = = 0.10 =

NOTE 1 Sound pressure level tolerance limits are for the absolute value of the difference between
the sound pressure level generated by the sound calibrator and the specified sound pressure level,
extended by the expanded uncertainty of measurement.

NOTE 2 Short-term level fluctuation limits are for the corresponding measured short-term level
fluctuation, extended by the expanded uncertainty of measurement.

NOTE 3 For a class LS or class 2 sound calibrator the *_’ symbols in the table indicate range of
nominal frequency for which this standard provides no tolerance limits.

ABEINITINITUHNANIFBLLNLY Frequency

Frequency

At the sound pressure level of 94 dB

Frequency Measured Deviated Uncertainty Tolerance

(Hz) Value (Hz) Value (%) (CH) limit (%)

22
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IEC 60942 : 2003 Tolerance limit

Table 3 - for frequency, at and around reference environmental conditions
(IEC 60942 page 25)

Class LS Class 1 Class 2
1.0 1.0 2.0

NOTE 1 Tolerance limits are for the absolute value of the difference
in per cent between the frequency of the sound generated by the
sound calibrator and the specified frequency, extended by the
expanded uncertainty of measurement.

NOTE 2 Tolerance limits are expressed as a percentage of the
specified frequency.

MIad1vnN19918v UNanNIsdauLisy THD

Total harmonic distortion

Uncertainty Tolerance limit
Measured Value (%)
(%) (C))

1.47 0.1 3.0

Table 6 — Maximum total distortion (IEC 60942 page 29)

4.0 =

31.5to <160 =
160 to 1 250 2.5 3.0 4.0
>1 250 to 16 000 = 4.0 =

NOTE 1 Tolerance limits are for the maximum total distortion generated by the sound
calibrator, extended by the expanded uncertainty of measurement.

NOTE 2 For a class LS or class 2 sound calibrator the *_" symbols in the table indicate
nominal frequency ranges for which this standard provides no tolerance limits

12



AaENINITI1ENTUNANTHAULTAEIL

%. National Institute of Metrology (Thailand) ;
% "
/' Ministry of Science and Technology AN @i; National Institute of Matrology (Thailand)
Certificate of Calibration eauERsTION Comtisasion of Certfcats of Calibration Number Page 3 of 4 pages
Nt
e ENVIRONMENTAL CONDITIONS
Cert '":"' - X Ambieat condition in the Iaboratory are as follows :
Tssued by At Lbratory Temperne ros i
Acoustics i Vitration Metrology Depariment N o s e
Pae | of 4 pagss Relative Humidity : (50,0 + 15.0) %
- - Reference Conditian = 101,325 kPa, 23.0°C and 50.0 %RH,
Calibration Condi
MEASUREMENTITEM - Soud Calt e 18 sbencontr
ement Conditians : The daring e
MANUFACTURER (100427 = 0.020) kPa, (23,05 0.0 °C and (41.7 = 1.0) %61
MODELTYFE MEASUREMENT METHOD.
‘The soumi pressure level, frequency and tolal distortion of the sound ealibrstor wes measured
SERIAL NUMBER : using the reference microphan, The insert voliage technigue was employed ond the
messarement procedurs was hased o [EC 0942-2003
CUSTOMER i
Refernce Micraphone
K Type 4180 scrial 00, 1395446
DATE : E2 April 2013 TABULATION OF RESULTS
“The following tables give the calibeation results and associsted measuremeat ncertuinties at
MEASUREMENT DATE : 14 My 2015 95% of confidence hevel, The calibration results of sound pressure level which quoted in d&
with referencs to 20 WPa ars corected 1o the values under the reference eviranmental
conditions.
“The microphons volums corrections und the calibrutor pressure comections a7 excluded in
the calibration resuls.
scope cccrded by TISE
Referunce Approved by: Performed by
ps T , UNCERTAINTY OF MEASUREMENT
Vit Hegsanagowios Somt Lsedemron ) )
w The stoted uncertsiny is the expunded wncersiny btsined by multiplying the stundard
(Vi Phgsangas) [Ey— uncestinty by the coverage footor k=2. [t hus been determined in accordance wi
publication EA-41Z “Expeession of the Uncerainty of Measurement in Calibeatio
- . ) o ’ ; ICGM 100 - 2008 “Evalua casusement dats-—Guide o the Expression of Uncertainty
Parial veprodistion of tis certifiate s permittst omly it wriien permission fore NIMT o e (U 1995 w8 s oo el e e
the assigned range of value with a probahility of 95%.
Techopin Dffn. 4 0, K5, i Lz, P 113 Thsind Tophne
R e, 757 Ko 1 ol bhats, Bughs oA o, 6 501

N
G

AaENINITIILNTUNANTHAULTAEIL

National Institute of Metrology (Thailand) National Institute of Metrology (Thailand)
Continaation of Certificate of Calibration Number Fage 3 of 4 puses Cantinuation of Certificsie of Calibration Number Page 4 of 4 poges
TRACEABILITY 3. Total harmonie distortion®
‘The messurerneat is traceable to he Infernational System af Units (SI). Microphene 4180 Serial No.13954d6
[ [t v 5 | Uneoraoty 5| Toleamrs
EMENT RESULTS. [ A e e prossare vl a7 07 |
1. Sound pressure level L 17 | 01 30 |
Spocified sound [Mexsured value | Deviated valuel | | Uncestainiy | Tolerance it | Mote®; The measured value is the lotal distorfion, measured over the frequency
presaure loevel (dB) (4B {dB). (dB) | range from 20 Hz fo 20 kHz. The tolerance limit is for the maximn
Microphone 1180 Serial N measured value, extended by the uncertainty
0.40
Note!l:  The deviated value he absolute value of the difference between the End of Certificate of Calibration

measured valus and the comespanding specified soun pressure level. The
tolerance limit is for the deviated value, extended by the uncesiainy

requeney*

Microphane 4180 Serial No.1395446

Spestied  [Mossursd vaise | Dvimad v
g o |

Uncertainty
Frequens %)

Tolerance lamit |

)
Sound pressure level of 94 A
5

1000 0015 [ i

Note #: The deviated valie is the absolute value of the diffierence in per cent berween
the measured value and the commesponding specified frequency. The Tolerance
= value, extersod by the uscertingy.

lisuit i For the devi
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FedrAyndavanilaiivilunisidan vid. dauiauy

@ uil. lesunis5usay wi. ISO/IEC 17025

— Wanisladusadaudaunav’le (Traceability)

'
al

— wl. fiman1sigisunlauiisuxnanisianialulszind adluinouan

vansu’le (EN ratio < 1)

@ v, unsadauisuniuNnsgiu IEC 60942

— @1 uncertainty 28901570 (Fauliiay) siavlaila lundnszy 13w

u1nagu lunigia Maximum expanded uncertainty

27

IEC 60942:2003 Maximum permitted expanded uncertainty

Table A.1-Maximum permitted expanded uncertainty of measurement for sound
pressure level and short-term level fluctuation, at and around reference
environmental conditions (IEC 60942 page 47)

31.5to <160 0.20 = 0.10 =
160 to 1 250 0.10 0.15 0.35 0.02 0.03 0.05
>1 250 to 4 000 = 0.25 = = 0.03 =
>1000 to 8 000 © 0.35 = = 0.03 o
>8 000 to 16 000 = 0.50 = = 0.03 =

NOTE For a class LS or class 2 sound calibrator the *_" symbols in the table indicate range of
nominal frequency for which this standard provides no tolerance limits.

14



IEC 60942:2003 Maximum permitted expanded uncertainty

Table A.2-Maximum permitted expanded uncertainty of measurement for
frequency, at and around reference environmental conditions
(IEC 60942 page 49)

Class LS Class 1 Class 2
0.3 0.3 0.3

NOTE Expanded uncertainties of measurement are expressed as
a percentage of the specified frequency

IEC 60942:2003 Maximum permitted expanded uncertainty

Table A.3-Maximum permitted expanded uncertainty of measurement for total
distortion, over the appropriate range of environmental conditions
(IEC 60942 page 51)

1.0 =

31.5to0 <160 =
160 to 1 250 0.5 0.5 1.0
>1 250 to 16 000 = 1.0 =

NOTE 1 The above uncertainties are expressed in percentage distortion.
NOTE 2 For a class LS or class 2 sound calibrator the *_’" symbols in the table indicate
nominal frequency ranges for which this standard provides no tolerance limits

15



iaavInscaULavLazgaLAZavliaInsEaULR LY
(Sound level meter/ Sound measuring equipment)

N1$597U Sound level meter

» |[EC 60651 : 1979 Sound level meter
» |[EC 60804 : 1985 Integrating-averaging sound level meter

» Organization Internationale De Metrologie Legale (OIML)

— OIML R58 : 1984
— OIML R88 : 1989

16



N161597U Sound level meter

» |EC 61672- Electroacoustic- Sound level meter

o IEC 61672-1 : 2002 Specification
o IEC 61672-2 : 2003 Pattern Evaluation Test
o IEC 61672-3 : 2006 Periodic Test

N1$597U Sound level meter

« Nmssuilaqiiu

IEC 61672 — Electroacoustic —Sound Level Meter

o IEC 61672-1 : 2013 Specification
o IEC 61672-2 : 2013 Pattern Evaluation Test
o IEC 61672-3 : 2013 Periodic Test

Website of IEC standard -http://webstore.iec.ch

34

17



druilsznaunauanauasninsseeLLEny (SLM)

Microphone

Preamplifier

RN
e r

Condiifcning & Daplay

e

Extension cable

Conditioning & Displ

drulsznavaaaaiasinszauidas (SLM)

Frequenc L] Time
Amplifier — quency| Range —
weighting Control averager

Microphone E 1‘
E Conditioning & Display
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Transducer wlaywaveutdas (sound) tWuwdwwlnwila (electricity)

Microphone

e ol

Sound Pressure

Sensitivity = dB re 1 V/Pa

Measurement Microphone

Microphone 1lu Transducer wflauniteflilasundssnudaadundssu v
dunsautvaanilu 3 dilanunisnauduavsaduNida

@ Free-field Microphone

@ Random incidence microphone

@ Pressure microphone

e

—_—

B | | Fe— ] Random incidence
—————————— Free field .~ \ f

S < — :v\“.: m/:-nr-

e Pressure —

—_—— —_—

—_—  —

40




Free-field Microphone

i Microphone ailafidwisaiadavldgnsaviiga  Wada SPL  #iaanain
wiavAilaiauasindnNifias  Taadinsaundy  Diaphragm @y Microphone
(0° incidence angle) Microphone arfiafitnnizdnsuialuiunialay luiinnsdevian

nWlag Lar Anechoic Chamber

Feldmann, Joachim / scientific echo chamber and anechoic chamber

Random Microphone

QNAANLULNIADIAAIMUAULFLIANINNUALTIANIY Ua1LLUaIALTER
iasuagnIsdasyian fnad1nislawru N5 IadanluTudd viaavndiny

Wiy vidadundzviaulden

Echo Room by LeftBoi on Sound Cloud soundcloud.com

20



Pressure Microphone

cavity

/ microphone

via w32 lu cavity (fhudu

gnaanuuuNtiaiaAINFudaviagusinauni
Diaphragm ‘ludnwoizaavaurnidaefiil aula uas ild
wirfunnudon Sedunndavdns ozl léud enclosure,
cavity gvflauraidnunniiaiisufuaiueinnduido

Arat19n15 U Iue T uIadaTasvdsnigluiagu

43

Preamplifier

winnvianway  Preamplifier @a  vinmifulas  high output
impedance wavluTAsIvu 1Hu low output impedance e lVidayayiou
du150 drive W lddvaadayaals ddamail u1vase preamplifier 3v

9NL3en31 impedance converter

a4

21



Amplifier

AshvinninAluaisaaauazdsulssdayayralwdn
Jeyanaclwvnaanannana Amplifier aggauanaufiaanun

uassvnalidonia frequency weighting

Frequency-Weighting

vitninAlunisdiuniseausuaduadtasadlisannand
AUNTAAURUDIUDIVUULE AINAIUAF

@ A-Weighting
@ C-Weighting
@ Z (Linear)

0] /

T —T—TTTT —TT T T * Frequency
10 20 350 100 200 500 1k 2k S5k 10k 20k [Hz]




Table 2-Frequency weightings and tolerance limits including maximum expanded uncertainty of measurement

-
Nominal Frequency weightings ® dB

2

-70.4 -14.3 0.0 +3.5; -0 +5.5; -0
63.4 -11.2 0.0 +3.0; - +5.5; -0
-66.7 -8.5 0.0 +2.5;-4.5 +5.5; -0
-50.5 -6.2 0.0 25 3.5
-44.7 -4.4 0.0 +25,-2.0 +3.5
31.5 -39.4 -3.0 0.0 2.0 2.5
40 -34.6 -2.0 0.0 1.5 25
50 -30.2 -1.3 0.0 +1.5 25
63 -26.2 -0.8 0.0 +1.5 +2.5
80 -22.5 -0.5 0.0 +1.5 +2.0
100 -19.1 -0.3 0.0 1.5 2.0
125 -16.1 -0.2 0.0 +1.5 +2.0
160 -13.4 -0.1 0.0 +1.5 +2.0
200 -10.9 0.0 0.0 +1.5 +2.0
250 -8.6 0.0 0.0 1.4 +1.9
315 -6.6 0.0 0.0 +1.4 +1.9
400 -4.8 0.0 0.0 +1.4 +1.9
500 -3.2 0.0 0.0 +1.4 +1.9

a) Nominal frequencies are from the R10 series given in table 1 of ISO 266:1997[5].

b) C and A frequency weightings were calculated by use of equations (6) and (7) with frequency f computed from
=(f)[10%" N with fr=1kHz and n an integer between 10 and 43. The results were rounded to a tenth of a decibel.

Table 2-Frequency weightings and tolerance limits including maximum expanded uncertainty of measurement
(IEC 61672-1 : 2002 page 33 ) (continue)

Tolerance limits (dB)

Nominal Frequency weightings ® dB
frequency 2 Class
e
630 -1.9 0.0 0.0 +1.4 +1.9
800 -0.8 0.0 0.0 +1.4 +1.9
1000 0 0 0.0 +1.1 +1.4
1250 +0.6 0.0 0.0 +1.4 +1.9
1600 +1.0 -0.1 0.0 +1.6 +2.6
2 000 +1.2 -0.2 0.0 +1.6 +2.6
2 500 +1.3 -0.3 0.0 +1.6 +3.1
3150 +1.2 -0.5 0.0 +1.6 +3.1
4 000 +1.0 -0.8 0.0 +1.6 +3.6
5000 +0.5 -1.3 0.0 +2.1 +4.1
6 300 -0.1 -2.0 0.0 +2.1,-2.6 +5.1
8 000 -1.1 -3.0 0.0 +2.1,3.1 +5.6
10 000 -2.5 -4.4 0.0 +2.6,-3.6 +5.6; -0
12 500 -4.3 -6.2 0.0 +3.0; -6.0 +6.0; -0
16 000 -6.6 -8.5 0.0 +3.0; -17.0 +6.0; -0
20 000 -9.3 -11.2 0.0 +4.0; -0 +6.0; -0

a) Nominal frequencies are from the R10 series given in table 1 of ISO 266:1997[5].

b) C and A frequency wei%htings were calculated by use of equations (6) and (7) with frequency f
computed from f=(f)[10%'@%} with f=1kHz and n an integer between 10 and 43. The results were
rounded to a tenth of a decibel. s
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Level Range Control

inminil5u range wavindaviia Tiasaunqussauldes
Nvinn1590 Taadn@aivnissulsadn 10-20 dB steps

Range Steps

20-80, 30-90, 40-100, 50-110, 60-120, etc.

Time Averager

vinminiadadoyoyol augivna

@ Exponential time weighting
Tfdmsu Iadeyayrandaviiduiuy exponential fa deyeyrauiiavanay
Wiaratriwlld ifunisuidnadalugvnainiy daanarlunisiadadonin

158091 time constant

Exponential time weighting

@ Slow : time constant 1s

@ Fast : time constant 125 ms

@ Impulse : rising time constant 35 ms and falling time constant 1500 ms

@ Peak . to detect the peak of sound

24



Time Averager

m

@ Equivalent time weighting , L,

lafdmsuiadayanadaenfinisulfouilasadvsaliias 1Hunisuiduaie

aavdaaauldainaandiiaininnisin nnsaldadinisadiuialldanndunis

t P,: A-weighted sound pressure

1
Leq = 10x LOQLO (Tjj(pA(t)/ po)2 dt P, : reference sound pressure

t .
T :total time

1 t 7 . total measurement time
Leq = 10x Log10 (—J Z(ti xlOL(i)/m) L : sound pressure level in t duration
T i=t t, : the duration

Indicating Devices

aUnsoludninadnsuavdoyayrouiivinnsin dunsautivaaniilu
3 uuy Aa

@ Analog Indicators

@ Quasi-Analog Indicators

@ Digital Indicators

25



ANsFAULAEUNIRTILAULEEN (SLM)

HlunN19M99882UNININUTBINIATIZAULREN (SLM) 91619

a0 lnulfUng uazilArangniieailuliniu class 1as

4
LATRANH A
WI9avinn1g test a1u IEC 61672-3
wlsaanilu 2 daufe
y9L&e (Acoustical part) 9lWAn  (Electrical part)
@ |ndication at the calibration @ Self generated noise
frequency

@
@ Acoustical signal test of a

frequency weighting

®m @ @ @® @& @

@

Corresponding indication on the display device

and electrical output

Electrical signal tests of frequency weightings
Frequency and time weighting at 1 kHz
Level Linearity on the reference level range
Level linearity including level range control
Tone burst response

Peak C sound level

Overload indication

26



ANsdauLiauNIe WA

vunisnegau function N1svinRlugruntlunsasindnaunm

Microphone Preamplifier Conditioning & Display
|
N1SEAULNLUNIILT L

< o & a & ' = 1
Wunsnagau n159119UsuN9A309 Aualulasiiy audsdu
LLEIRAdNE

'
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Sound level meter calibration system

fad1vlusiavrunanisdautiiay SLM

National Institute of Metrology (Thailand)
Ministry of Science and Technology

Certificate of Calibration

MEASUREMENT ITEM - &

MOBELTYPE

CUSTOMER

RECEIVED DATE

MEASUREMENT DATE 1 7930 Aped 1013

[re— Fre—T Perlermrt by

National Institute of Metrology (Thailand)

Continustion of Certifizate of Calibeation Numbee Prge 2 of 9 puges

ENVIRONMENTAL CONDITIONS

Ambieet condition in the lab

oy ace s Follaws

Temperaturs 1 (30:20) °C
Prossure (10032 1.5) kP
Hamidity * (S00£15.0) %RE

Reference Condition : 101323 kPa, 23,0 °C and 50,0 %RH.

MEASUREMENT METHOD

The tests applicd to the sound level mster are besed n EC 616723 (2006) standard for sound
Tevel meter.

Ahsalute semsitivity was cstablished by the wse of the Larson Davis Type CAL200 Precision
Acoustie Calibrator.

For acoustic tests al the test requencies, the aquipment was subjected to & soun fild of plane
progressive waves in the fres ficld. A comparizon was made with a pressure microphons ype
4180 0t  sound pressure lovel of §4 dB eference t0 20 Pa).

Testof the detestor, indicator and sttenuator were carried out by a dircct alinput 1o the
meter wis replaced by & dummy microphon b an eleetrice]
ignal was applicd

Douring the tess, the measarement acoording ta all f the test i ¥

afthe isplay

Reference Micraphome
B&K Type 4180 serial 0o 2208280
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fad1vlusiavrunaniIsdautiiay SLM

Hational Institute of Metrology (Thalland)

Cantinuation of Ceriiflcate of Calibration Number Page 3 of 9 pages

TABULATION OF RESULTS

The following tables give s calibration results and associsted measarement uncertaiatics at
spproximalely 95% of confidence Jevel. The wnit of 4R e quoted a5 the ratio with reference
020 4Pa,

The stuted tolerunce are tiken from [EC 61672.1(2002) standards for class | sound level
neter. For the sound level meter desipned in accordance with IEC 60651 and [EC 60804, the
tollrans limits shown on thoss standards should be refermed. The user should determine the
suitability of the strument o is intended use

UNCERTAINTY OF MEASUREMENT
The stated uncenizinty i the expanded wncertsinty obisined by multiplying the stndard
uncertainty by the coversge factor k=2, It hus been determined in accordance with 4
publication EA-402 “Expression of the Uncerla essurement in Calibraticn” and
JCGM 1002008 "Evalustion of measurement dvta—Guide to the Expression of Uncertainty
i Measurement (GUM 1995 with minoe comeetior the value of the messured lies
within the assigned range of value with a prabability of 85 %,

TRACEABILITY

“The measrement i trceable 1o the Intemational System of Units (ST,
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fnad1vlusiaunaniIssauLiay SLM
) National Instituts of Metrology (Thailand)
Y
e ot f Gl i P £ 09 e
MEASUREMENT RESULTS
- S 1. Absolue sensitivity*
waanNN3 g SC U5uAn 1AL _
SLM mireaee o | Mewswed | Devistion |Unceriny | Toleraes |
| P value B} | B} o) | s ) |
| T N T - |
A
2. Self-generated noise®
21 Normattast
WUNATDIFTY YUILNIUTILAASLURIY Mensed v | Uty
fitrbaslt . )
uanana szl i laudyonnlniia I
>
(19T
2.2 The microphone of the sound level meder was replaced by clectrical
bt
[T [ ] o |
Weighting £iB) @8)
T o
i % % = Cowcignt | | 250 | [l
funnsdnaunnesdyannisunaui e 5
‘ i i I
uaasuudaunanina luanelilftleu
o & o Pl
Arynynuden (Mades) nsaadaluties
v b
TBideaazvion
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3. Acoustical signal tests of frequency weightings

Metee froe-field acousiie respanse at a level af 84 dB.

. Deviation from various frequency weighting response curve (d8)
Freguency | . =
Hz
() Flst | Cowcight | A-weight | Uncerinty r“.::?:“"
125 o 01 [ 0
1000 0.4 0.5 0.4 03 |
a0 | 02 03 43 | us

Hlunnansaaaeunisnievaas function

L o A ,
N19039230 SPL NUAATAINT UAZNIINNU
284 function frequency weighting (N191@21)

4. Electrical signal tests of frequeney welghtings*

Weighting network response with relative 1o | kHz

ey | DEVIOR fo01 various fuguency weighting respoase curve (d5)
e Flat | Coweight | A-weight | Uncerainy | om0
limits
0 [ [0 1 02 s
123 o 04 a1 02 15
250 [ [ a1 02 Er)
st [ [ 24 03 14
1000 [X] 0.0 [ 02 EXI|
2000 [ [T o e s 1
i ol ) o0 =
00 02 [ [} a0 02
16000 0 | a5 02 02

Hunnsmeaaaeun1snneIuaes function

L 4 A .,
N19R99230 SPL NUARZAIND LAZNNINNNU
284 function frequency weighting (M9Tn#n)

AatNlusigurNanIsEauiay

Hlunngmeaaaeuninievaas function
)
malasuluunaes frequency weighting

%) National Institule of Metrology {Thalland)

Contirusion of Certificats of Calibration Number, Page 6 of % puges

5. Frequency and e weightings at 1 KHz*

5.1 Frequency weighting at 1 kiix

Frequency | Measured value| Deviated value | Uncerainty | Tolerance limits|
Vil (B} (dB) (dB)

(d8)
Aweight | 1140 00 02 s |
| Comight | 1159 a1 0z 0s |
| 1140 [ a2 as |

ilungmeaaaaunisnieIaas function
a4
mMalaauluunaes time weighting

5.2 Time weighting a¢ 1 kilz

Time: Measured value| Deviated value | Uncertainty [ Tolerance limits)
Weighiing ) ) (dB) B)

Fast a0 | oo 02 0|
Slaw 1138 .1 02 0.3
‘l"ﬁ' | 10 | o0 02 03
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“ on e T

Uncertmnty |Tak
B

Amticpeeed | Messured vabe | Deviiid walue
| Vil (#8) 148) l

rance limits|
8

l

flunismsaagauan error lunisasaadauay
.

LAPINARARATI reference range

A9 AABATIITBINTIA (range) LATRIANNNTD

Amadnuazuannaligniie

lunsdifie deviated value {fiu tolerance limit
. o . 4
ViRasudnesasiliinanisiniananaiisz ey
SPL fn7) ude Wivanidsenisldnuisssu SPL
Loaa e gy an awe

i vive frdndusiadldem Wiiinsdedan
o »
wisesienananiawldidem

N

AatNlusigurNanIsEauiay

iunnsnsandaunsinauees function
range chntrol ABATIARALANAANANA
Tunnauasu range

%’ Wational Institute of Matrology (Thalland)
naur

Cantinuation of Cestificate of Calibraticn Number Pugo & of O pages

T. Level linearity includ he level range contral®

R Anticipated | Measured Deviated |Uncertainty | Tolerncs
208 | Valos B | velue idB) | valoo(dB) | @By | limitsidB)

Normal 123.0 1230 00 02 1.1
Low 1030 1050 00 02 <11

1lunnsnsaagaunisnIeIuaas function
RMS detector

#a function time wei hting @71190
AauAtuazaelignseadulng
vizelad

8. Tane burst response*

Tone busst | Messured | Deviated Uncerta Talerance
Tine | tion, | value valug |V i
weighting
ms) 8} ) wm |
00 1340 0o 02
Fasl z 1971 0.1 0z
0 w17 03 02
20 1nmiz 0.4 0z
Show :
1 w5 IE 02
a0 1180 o 02
SEL 1 %0 00 12
J 0325 92 oz 02
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= s - "
1un19m99a@eLIN13M19ULRN function o Peaki © sound levet
e T T
peak Number of eycles in | APMiciPated | Measurcd D”:"“’ Uncertuinty| T,‘“""“
test signal vitloe value value (B imits.
{dB) (dB) (dB) (dB)
Comeoede | im4 | Bz | 02 | 02 | <24
Poaitive half cycle 724 | 1221 0.3 02 14
Megntive half cycle 1224 | 122.2 0.2 02 +14

00verinad indicatian*

[ Measured value (dB) )
— — Devisied value | Uncertsinty  [Tolerance limits|
Posilive Mogative
one-halfoycle | one-halfcycle () (d) (dB)
= B
1un19m9998a1N19M19UL84 function 1418 | 1412 06 02 1%
) v e a6y o
Overload A@ £ function WAALNE iiseds

< P & o P
LTB9N19IALAEN SPL NICAVGINBLDNTBL

End of Cenificate of Calibeation
UUAB range (upper limit)

Fan19Ranuaasszaudsy Sound level meter

o WARAINNINST U IEC 61672
o lulasTvu dunsanaauanaanann preamplifier 16

duUs2NaUVRININTTEAULHYS

Preamplifier

l

Microphone *
Conditioning & Display
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Fn1sLaanuasszaLL Uy Sound level meter

2 WAINTUIAIAMNYNADY (Class) vadmzay SLM Timansauiuanu

'
o

@ Sound calibrator 7@y SLM assaviiszaualinugnsdaylussau
WeAuAy SLM w3adintn

Class 1 Class 1
Class 2 Class1 vi%a Class 2

@ Sound calibrator 7lEea U SLM ar53zsiavitlugunpnaniusiin i
e

AsUsuARIINONADIINR ISLA UL

ailnsal

wsaviiladyaaudavdde uitgrudauuniiinlflddiu via
duwmdasnfiscauanuautday  wazaudday  windAunaiauing

SLAULELY LWzl

B

A lsannnsdauiauiaIavAiilad ool dena1va

Alan15lduUNInTIEAULEEN
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dunan

&

AnE13IEN15USUAIAININSTEALLREY
(SLM) ludfiadmsunisdsuaiau
ONFAVVAININTTLAULFENFULIU)

1dan%af sound calibrator NKNAR
wusin Il e i

Waadavungseaulies (SLM)

Prpuaions TRy

Acoustiz librator NG-74 or Ne-72
For acoustic calibration, the Rion soand calibrator NC-7i or pissoaghone NC-
72 is meunted 10 the micrphane of the sound level meter, od adjastment i
prerfonmed vt the reuding of the mater is egual 10 the sound fevel iemide the
coupler,

mpartant
Be very careful when ingenting and remaving
the micraphane fo and from the soupler, 1o
avesd & sudden pressure buildug which could
dstroy tha mambrane of the microphone,

o calibenog oe the pistomptang,
La31.

Prcas the Menu key to bring up the menu screca 145,
Verify that the Cal Mode i set to "E: nal

I "ineemal” is shawn, ise the & amd
mal” and wes the & and B keys i ser

o0 e the Cursor oo “ler-
Tiemal .

Opersiion keys —=t =

»,'TM_.:
(= Oa

Mewus key

Fape UpiDoun Lers

4 kb

Fan19iSudrrIugnAaIIInssERLLED

dunan

% vinn1sUsudegaanisia(range),
time-weighting(fast/slow) uay
frequency weighting (A/C/Z) ®1u
Ada

# alnsaldusuudavauinlulasinu
(adapter) avsanilusiiaildaiuiu
sound calibrator U9 TaeanIe

-

Press the Meou key again to eian fo the nwasurement screen
5, Use the Level Runge a and w keys to sclect the 3006 120008 range.

EXT Cul is shawn

T [ et fevel nmgs
I wia-im
) EXT Cal 70|
——— Level roading
Lc 5 72 48
] Cal sereen

Fregueny weighting

© Press the Cal key, Frequency waighting is muomatically set 1o €7
AF the level range is not set o 30 10 120 B, the BXT Cal indicarion
Mashes,
Mount the 1i2-inch sdopter on e cougler of e son

pistonphoec.

ad calibwator or ibe

=

12wl addaptes WE-T4.000
fior NC-74

Pirtonphone HE-72

12-ineh adeger
For MCT2

9. Tnsert the microphane very carefully and showly all ¢
et
Bk Set the power awisch of the soand e

ratar o the paenphane o (8,
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&
Yunau

% AArssRuANudss  (SPL)  wauadal
sound calibrator nly certificate vinn1s
uAAaNnsey 13 lugia

Example

Tunsel 19 NL-21 (SLM) @fiu NC-74 (SC)

A1 SPL Nl@annn1sdauiiiany = 94.2 dB

Nndayalunisn
wusAmd 614 SC qu NC-74 dSudraiugnsiay

Wity SLM qu NL-21 assiavd5udrlvivivinaawas SLM

11, Use the Cad Adj
[ T

[ meat |

NL-2I/NL-} according to the bl

LT CLTT)

- and ¥ ey

a3 | KT
Chatran sewsl pressune bevel
Impristed oa K. T3

o m |

1L T off b s
13 Remeove the mif

i calibrator of Lhe prstimphons and NL-21NL-31
soplione very carefully and slowly from ihe cougles

Mate

For dewsils on operation of the NE-74 or NE-72,
plrase tefer b Ibe instrection manuals fof e

For information shout compsnsation for atmo-
spheric pressure, please refer (o e documentalion

of the pistcaphone NE-T2

The NC-74 is designed o produce 94.0 21 under its
emted comdivions, but in nowal enlibration. the soend

field compensation value which depends on the

gnusinfnay 0.1 4B )(64.0 dB) - (93.9 dB)

saand lovel merer mwast e vaken into sonsidersion.
Foe e NL-21 ailjust ibe reading o 900 4B For the

gorfu 1 SC 41 NE-74 d1eudavaanun 94.2 dB
SLM qu NL-21 qzgiavauan e
=94.2dB[-0.1)dB = 94.1dB

zdiavdlSuen Wdiduuaainasay NL-21 (SLM)
dudIile 94.1 dB ttulad

A1 nomin

ML, vse PO B

al SPL 484 sound calibrator

- UNC-74 #e(@4 dB
- UNC-72 e 114 dB

AEnmsdIudaIAUgNdasINATSEaULEEN

Aupan

#  dwlulasTWuaasunnsssauide
(SLM) 1@l coupler  wav

wsavAiiada g oldaadnvde
(sound calibrator)  Taelviniin
TuTasTWunuuainiulisudnelu

coupler

microphone

Sound calibrator

l ’§ microphone

Sound calibrator

X
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Junak

# 1laa3av sound calibrator saiszuo
20-30 3uni

% vinnsUsusmaruuiaaay SLM
# nam sound calibrator uasdnlnidnasy

% owm3ay sound calibrator sayszanm
20-30 3uni

# duAuwmiay SLM - At leiavsiaviiAn
WinAufitsvinnasydsuld

o Vo

NAaaINNU{UR
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