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® IEC 61672-1: 2013, Electroacoustics - Sound level meters - Part 1: Specifications

B IEC 61672-2: 2013, Electroacoustics - Sound level meters - Part 2: Pattern evaluation
tests

B IEC 61672-3: 2013, Electroacoustics - Sound level meters - Part 3: Periodic tests

B IEC 60942: 2003, Electroacoustics - Sound calibrators

® ISO/IEC 17025:2005, General requirements for the competence of testing and

calibration laboratories
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® UNECE R.51 (United Nations Economic Commission for Europe Regulation Number 51 :
Uniform provisions concerning the approval of motor vehicles having at least four wheels with

regard to their noise emissions)
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Tu$useswanisaauiiisu (Calibration Certificate) WuN155189URANTIAAVIIN1SADULEY

v a1 a

ausasgufnmue wldlidunissusesinesediaTanidsaeuiisulinanisineglunasiniivun
wiaflsziunnugndetdulunu Class veuniaale duugldnunioweinasawinnisinnsaun
nansaeuiisunnasiduasesietndoudiou Tunauuintasidunisuuzinisnisfiansananis

apuLieuAoTInEELAZIATRIN NS IMNIN T

In30UIAS:AUIAEY
nsaeuieursesinsyiudes iunsemadevaussausmsiuesnaiordEusarinay
limuund wagdsefuanugnisadulmu Class voua3os ariilsanmisasuiiiouisgnldiiie
finsuninaiosindesdnsdquantfdulumuinguszasdvesnisldanu nsaeuiiisuiaiesia
svudes fivanun 11 hde filde
Indication at the calibration frequency
Self generated noise
Acoustical signal test of a frequency weighting
Indication at the calibration frequency
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

Y oo N o R LD e

Tone burst response

H
©

Peak C sound level

[EN
[EN

Overload indication
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nsiasamanIsaeuiieuluyniite enviuiided 2 aunsaiiansailag 1A Deviation

UINTUA1 Uncertainty 3gsaslaiiiu Tolerance limit Aissyliluannsgu feg19n1351891unanTs

AOULTBUAIFUN W2-1 T3 JUN n2-4 dnsunisinnsanwantsiniadei 2 .unisiansanuanisiadieu

v ¥ o A ao Y a o el'
ﬂ‘UﬂJaﬂ']‘Viu@‘VﬂﬂW]ﬂUF’]Vlﬂ']‘Viu@IﬂEJQNaG] @QEUV] W2-5

MEASUREMENT RESULTS

Deviated value + Uncertainty < Tolerance limi

1. Absolute sensitivity* 00| + 02| < |11]
1 B\
Ac];ftic Si;nal Measured | Devjation | Uncertainty| Tol e
(dB) value (dB) (dB) (dB) limit (dB)
1242 1242 [ 00 X 02 } CEl1D

JUN w2-1 fag1en1snansaran1saauiiguiata Absolute sensitivity

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB.

NA2DEY
Wun1sinasanadni

A-weighting
A28 4,000 Hz

Nan1sERUIgU
Tuiadatiazdeimn
Frequency weighting

fiudazaanud

F Deviation from various frequency weighting response curve (dB)
®z) Flat C-weight | A-weight | Uncertainty Twﬁm 'f‘""em
125 05 0.7 05 03 £1.5
1000 0.0 00 0.0 03 £1.1
T T BT O [ <
8000 09 08 0o g3 2.1/ 31
1 / /
[ <
Deviated value + Uncertainty < Tolerance limit
JUN W2-2 faden1siansaanIsaauisuiade

Acoustical signal tests of a frequency weighting
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Deviated value + Uncertainty < Tolerance limi

00|+ [02] < |08
) r
Tone burst | Measured iated .. | Tolerance
Tme | gurationTo|  value UReertainty | timits
weighting i
(ms) (dB) ({B) dB) (dB)
200 1260 [ Co00) [C o2 D[ =208
Fast 2 109.0 0.0 02 | +13;-18
025 99.9 0.1 02 | +13;33
200 119.6 0.0 0.2 +0.8
Slow
2 100.0 0.0 02 | +13;33
200 120.0 0.0 0.2 0.8
SEL 2 100.0 0.0 02 | +13;-18
0.25 90.9 0.1 02 | +13;33

ndregradunis

A5anAnfl Fast

Tuga9t281 200ms
ANTNINTUINA

lwindetlazdasinmn

Time-weighting
MnYIm

JUN W2-3 fag1en1siansanInan1saauisuiada Tone burst response

W58 Time-weighting

Deviated value + Uncertainty < Tolerance limi

00+ |02 < |18
L3 3
Measmred value (dB) ; -
Deviated value | 1 Tol limits
Positive Negative
one-half cycle | one-half cycle (dB) (§B) )
s T ) () RSt

'
=1

IUN w2-4 a9y

o

19N15NISUINANITHEIULIBUIRYD Overload indication
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2. Self-generated noise*

2.1 Normal test

Measured value Uncertainty _ :
(dB) (dB) WaA138U1A1 Measured
C209) 01 value A253zHastioandn

Amszylilu specification

P Y a o
2.2 The microphone of the sound level meter was replaced by electrical signal wiswmﬁdwaﬂmwuﬂ

input device. Tunsdifien measured
Frouency VS ESI R e value gendAMENER
Weighting (dB) (dB) Amua Tiszdslunisin
A-weight 18.0 01 seauLdeslugtunisin
C-weight 19.8 0.1 seRudeenng
Flat 241 01

JUN W2-5 fragen1siansauInanIsaauisuiada Self-generated noise

InSourintRIdeIuInsTIU

nsaeuiisuAesiiiadeannsg i Wunmessdudesiisseenuianiades iilethendild
Tliflunmsusuiisueugniosweasdesinseiudes uaslunismseseuaussougmmauveaies
Iéfaanunsavhauldauund uaslisefuanugnaoadulusu Class vouaies tellunsfiansanin
insesridiadeunasguddinuauiiidumuingusyasdveanisliam

wansdeufisuesasiiadsanasgudinemenunanisTarovmn 3 Wate fle Sound pressure
level, Frequency Wag Total harmonic distortion AsRANsRanNIsaeuisuLfionsIaaey
aussouzaIes fansanldlaeihe Deviated value Uanfuan Uncertainty azdioslaliiu Tolerance limit

MIUNIMUATULIRSEIU IEC 60942 NI AI0819NTINENUNANTABULTIEUAIFUN H2-6 D19 H2-8

JoLauauus : 01A1 Deviated value UINAUAT Uncertainty Waaliu Tolerance limit 1A38vin

seauldssenvlilunzadlunisinunsIainse UL
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Deviated value + Uncertainty < Tolerance limith

sUT W2-6

MEASUREMENT RESULTS
0.02| +
1. Sound pressure level * < [020

Specified sound |Measured value [ Deviated yalue!” | Uni crtamty Tolerance limit

pressure level {(dB) {dB) (dB) (dB)
Microphone 4180 Sgrial No.13954ﬁ_ —
114 | 11402 JC 002 DIJC 006 Y 020

Microphone 4160 Serial No.1556234
114 | 11407 | 0.07 | 006 [ 020

Note ™':  The deviated value is the absolute value of the difference between the
measured value and the corresponding specified sound pressure level. The
tolerance limit is for the deviated value, extended by the uncertainty.

o

Deviated value + Uncertainty < Tolerance limit +

2. Frequency*
0]+ [01] < | 10
Microphone 4180 Serial No.1395446

Specified Measured value Deviatec/l[aluelz] Uncwainty Tolerance limit
Frequency (Hz) (Hz) (%9 4) (%)

At the sound pressufe level of 114 dR i

250 | 2500 [C_ 00 >|C o1 P 10 |

Note 1:  The deviated value is the absolute value of the difference in percent between
the measured value and the corresponding specified frequency. The tolerance
limit is for the deviated value, extended by the uncertainty.

§179819N15NANTUINANTEDULIBUAISZAULEYY (Sound pressure level)

5UN K2-7 A19819N1TNANTUNANTERUTIBUAIAIUD (Frequency)

Deviated value + Uncertainty < Tolerance limit

3. Total harmonic distortion* 3+ < |25
Microphone 4180 SerigdNo.1395446

Measured value%) I Uncertaing/(%) I Toleratice limit (%)
At the sound presspre level of 114 dB

C 13 > | C 01 > | 2.5

Note ®;  The measured value is the total distortion, measured over the frequency
range from 20 Hz to 20 kHz. The tolerance limit is for the maximum
measured value, extended by the uncertainty. .

JUT W2-8 fiagnen1snansannanisaauiisuAanslada (Total harmonic distortion)
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LASDIIAAINULSITOULASBIUA NN T lUN1SR I TRTEAULAR TN 1N UAT 1A BN SLAU

anugndetliiiiusasas 3 vosrnduana uwassealiinuiosas 2 vasAfiazyiin1snsIain

In5999ARIWISISOUIASAIBUAIIUUATADA
PIREDUANANYAIAMEAIFUT W3-1 Teszysziumugndes +0.05% + 1 digit InenTise

Jusgiuanugnieswesaiinnaln dulu aunsalfinsedellidowindmliiiuiosas 2

[ 1

UPMINAI

]

Specifications
Range 2 to 99,999 rpm
Range (rpm) 2 to 99,999 rpm

Max measuring distance

20 in (50.8 cm)

Resolution 0.1 rpm (<1000 rpm); 1 rpm {>1000 rpm)

Memory Last and Min/Max Readings

Accuracy +0.05% + 1 digit

Display S-digit LCD, 0.5in H (1.3 cm)

Power One 9V battery (included)

Dimensions 2.25inWx6.25inHx1.5inD (5.7 x 15.9 x 3.8 cm)

Product Type

Laser Tachometers

Model

461920

Qty/ea

1

JUN W3-1 A79E19AMANHAILIANIZYDNATEINAIATITOUAIBIBUALULUAINDA

IndaudnnauISasauIAdavaUsIuUaILNAaN (ILUITL)

1. ATIAARUANANYUZIANNAITUT W3-2 F58YTEAUAINGNABY £0.3% / full scale max. uae

H19N1590e9an 10,000 50U/ Fatil SERUANQNABIYRdATaNleilAe + (0.3/100)* 10,000 138

WINAU +30 58U/UNT
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2. Anasziuanugnieseaatesiiefiazseniuldidethinliinanusevdnlvejazedlu
%19 2,000 — 4,000 50U/AN7 Inedosliiiusesay 2 v0smilazyinnisnTIa3n Faagviniu + (2/100)%2,000
89 + (2/100)*4,000 #58iNAU + 40 D9 + 80 FBU/U

ey amnsolfiedesdotllfidomnssdunugniesfiailiiiuiosay 3 vesaufivaina way

laiAusesay 2 veIANLYININITM5I9N9

Class 1.5
Analog Meter 100mm wide angle meter
Measurement Range 0 to 10000 r/min (100 /min per a scale)
Display Measurement accuracy +1 r/min
Battery Replacement Warning When the bat}ery voltage drops below 3.3V, "B" mark appears in the upper
right on the display.
Signal Indicator LED is flashing when signals are input
Applicable Detector Ignition pulse detectors (IP-292/IP-3000, option)
Gasoline engine
Applicable Engine 2-cycle (1, 2, 3-cylinder)
4-cycle (2, 3, 4, 5, 6, 8-cylinder)
I'lpl.lt_ 2cycle 1 or 2-cylinder 500 to 10000 r/min:
Section ' Engine 3-cylinder 500 to 8000 r/min
“RA::QS:”"Q 2.3, 4 or 5cylinder 500 to 10000 r/min
‘é{\’.c'e 6-cylinder 500 to 8000 r/min
ngine
8-cylinder 500 to 6000 r/min
Output Voltage 0 to 10V/0 to 10000 r/min
Zero +0.2% / full-scale max. (at 25°C)
Accuracy
Span +0.3% / full-scale max. (at 25°C)
Analog Linearity 1+0.2% / full-scale max. (at 25°C)
Output Response 0.5s /10 to 90% of F.S
Ripple 250mVp-p / 500 r/min max.

JUN W3-2 (9819AMaNBALIRANIZUDLATEINAINUITITAULATESBUALUUDILIADN
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INS9VINS=AUIdEN B0 Larson Davis Su 831
1. asaaevluiusessanisasuiioy (certificate) voundosiudadosnnsgu G?Namgadﬁ

seauldseTenululususemanmsasufiguveasT oML ndeaumsgIugu CAL 200 8910 Larson Davis

v

fAwiniu 114.02 dB (w (D)) fagudt na-1

MEASUREMENT RESULTS

1. Sonnd pressure level /D

Specified sound  |Measured va Deviated value'? | Uncertainty | Tolerance limit
pressure level (dB) (dB) {(dB) {(dB) (dB)
one 4180 Serial No.1395446
114 K 11402 )| 0.02 | 006 | 020
Microphone 4160 Serial No.1556234
114 | 11407 | 0.07 | 006 | 020

Note"!:  The deviated value is the absolute value of the difference between the

measured value and the corresponding specified sound pressure level. The
tolerance limit is for the deviated value, extended by the uncertainty.

UM w4-1 fragrenisnenunanisaauiisululuiusesnanisaauiisu
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2. asnRaeuIsMsUTuiivuasesinseaudssnseulilugiiovesaiasinseiuides Ju 831
(W 8-5 £4 8-6 Wte Acoustic calibration) fisgUN wa-2 Feszylidail
1) wsesindadssnnsgiunsiianldlunsusuiiey wuzilldaiasgu CAL 200

ITAUEBIUUIN 94 dB waz 114 dB Aimudides 1kHz (mu (2))
2) lulpsluildiunsosinssaudesiu 831 WWuwlla Free-field microphone fsiiudui

dieldigiunsestiilndyaasdounnsgiugu CAL 200 fawiniv -0.12 dB (mu (3))
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Acoustic Calibration

Microphone and Power Supply or
Model 2100 Outdoor Preamplifier;

Check" on page 8-18.

Frequency Weighting

Calibrator

When using a 426412 Outdoor This is the most commonly used calibration method, and the

calibration check can be performed is used to apply an acoustical signal of a known amplitude
remotely using an electrostatic and frequency to the microphone. From the voltage level
actuator (E.A.) as described in "E.A. measured by the meter the sensitivity can be determined. In

a one required by most national and international standards
a prior to performing a measurement. A sound level calibrator

this technique one is obviously assuming that the calibrator
is functioning correctly; any variation in level from that
expected will result in an improper calibration and an
erroneous value of sensitivity. For this reason, the user is
advised to compare the newly determined sensitivity with
the previous sensitivity to ensure that significant variations
have not occurred.

/The Model 831 automatically switches to C frequenc
weighting and Fast detector response for calibration. This|
permits 250 Hz and 1000 Hz calibrators to be used. The Fast]
detector response reduces the stabilization time require
before calibration. If the OBA is enabled and the OBA range|
is set to Low, an OBA overload will occur due to the|
amplitude of the calibrator output signal. Therefore, the|
OBA range is automatically switched to high for the|
calibration.

After calibration, the Model 831 returns to the original
frequency and time weighting set by the user. If the OBA is

enabled, the OBA range is also restored to that set by the
user.

Recommended Calibrator;

adaptor ADP024 is required.

If using a 1/4” microphone, the » Larson Davis Model CAL200: 94/114 dB @ 1 kHz ]

The calibrator section of the Calibrate tabs, shown in
FIGURE 8-2, includes an area to enter information about a
calibrator and a list of calibrators. The user may select a
calibrator from the list or enter new information about a
calibrator.

Larson Davis recommends the following calibrator:

Model 831 Manual

Acoustic Calibration 8-5

Model 831 with 1/2” Free-Field

®

Microphone

The CAL200 provides a nominal pressure level of 94 dB or
114 dB. The exact levels are printed on the Larson Davis
calibration sheet that came with the calibrator. When using a
free-field microphone, the pressure level at the microphone
diaphragm will be slightly different. Thus, a free field
correction of -0.12 dB should be applied to either of these
levels. Pressure and random incidence microphone do not
require a correction of this type. If the calibrator and
instrument are near room temperature (23° C) and near sea
level (101.3 kPa) then no other corrections need to be made.
If the calibration sheet for the CAL200 indicates 113.98 dB

for it's level when set to 114 dB then set the Cal Level in the
wdel 831to 113.86 dB and 1kHz. /

%4
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3. ANUIUANSEAULESINIAZADIYINNISUSUMIBUAILELNIS

SPL

SPL_..+ Corr
114.02 + (- 0.12) dB
= 11390 dB

4. awlulpsiiuresasesinsedudsaiiludunIasniadyanunsgiu asnsenalulasiy
wuvainiuuisu

a

5. Waasesiladyauidesnnsgiu 50auUnsenadesidngeanuidigan1ieni 1se

seUszaa 10-30 Fuil visemuiissyliluaewsesiidadyayaidewnnsgiu

6. YINN1USUAWATDIIASLAULRIAUNT LA ULARINALAAIAT 113.90 dB (PueuIadld)

= o v oA

7. Unwp3eaniiindyaondeannnsgiu asnlulasliuvauniesinseauidedaan

o =)

8. ihnsaululasiureueiosinssiudsslunssenuindyaiadsansgiu wazilanso
ALAYIESINTEIY
9. TPAUNTEINAYYUEDIAT NIoumMULLIATaYInTEAUIERENAST 1ASItnTsRuNUTURASLY

Tudei 6. visald mnlunsstulrvinnissusulndnaun

IASoudns:AUIdeY 8o RION Su NL-52
1. asnaevluiusemanisasuiisuvesadosidindeannsgiu fauyRinssiudediseny
Tulususessanmsasuiiisuveanieafifindeunsgiusu NC-74 8vo RION vy 93.99 dB
2. pyn@euiBnsUiuiisuiniesinseiuidssiszyliludiiovendesinsedudes fu NL-42
way NL-52 (wth 37-38 st Acoustic calibration) fegUfl -3 wag na-a Geseylided
1) nsesiidadeanasg ezt lilunisuiv wusdildieTesiu NC-74 Sesziuides
1A 94 dB (y B) Ainnudides 1kHz
2) Tunsdlfilfinsesdidindesnnsgudfuiniesinssfuidesasdaus Tngfiorsanain 8
Foseiuideaiitnennniedos NC-74 fie 94.0 dB viail lHiaTerTnszduidesiu NL-42 inTasagdoduans
Al 93.9 dB Frduaufaedaviiy 93.9-94 = -0.1 dB Arwedesinsedudssiu NL-52 1nTasazdas
uansAn?l 94 dB Fausufasdauingy 0 dB agUldsed
B 1n3osinsziuideatu NL-52 ey 0 dB
® in3esinseiuidosiu NL-42 feudviniu -0.1 dB
3. MuusERUdnlazdesiinsuiuiiiou suaunis
SPL = SPL., + Corr

93.99 + (- 0.1) dB
93.98 dB
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4. Dandestassdudes shmsusuiaedosinssdudsdmiunmsusuieumuiissylilugiio
Aemarluifteriu CAL

5. anllulasliuveueiosinsedudoainluduaieaindndya sy awnsgislalasivu
wuvainuu1iu

6. Wansesiidndonnnigiu serunseiadesiisnsesnuingannzasi viesouszua
10-30 3unit vienuiiszylilugiieiniesidndeannsgu

7. msldenseiudssidosnisvhnmsuiuiiey fio 93.98 dB ndsniunal CAL ilelviados
Mnstudind wdesasinisusuandnlusia

8. ijm'%laqﬁwLﬁmé’mmmlﬁmmmgm nenlilasliuvenaiasinseiuideseen

9. yhmsaallalasinureuaiesinseiudsduniasiulndy udsanasgu insdanies
Alindyensdeaunsgu

10. sovunszadaandesnd ¥nseumuuetesiasysuEsEnat Teditinseiuiivsusls

Tuden 7 viseld mnlisssiulivinnissudulrinaiun

Calibration

Acoustic calibration (with sound calibrator)

For acoustic calibration, a sound calibrator is mounted to the microphone of
the sound level meter, and adjustment is performed so that the reading of the

meter is equal to the sound pressure level inside the coupler.

1. [Turn off the Sound Calibrator NC-74. ]4'/ A

2. Mount the 1/2-inch adapter on the coupler of the Sound Calibrator
NC-74.

(C——>) 1/2-inch adapter

Ui  for NC-74

e

Sound Calibrator NC-74

3. Insert the microphone very carefully and slowly all the way into

the coupler.

Important
Be very careful when inserting and removing
the microphone to and from the sound calibra-
tor NC-74, to avoid a sudden pressure buildup
which could destroy the membrane of the mi-
crophone.

4. Set the power switch of the Sound Calibrator NC-74 to ON.

UM W4-3 dllaiaTasinszauldes 8va RION u NL 52 wii1 37 siada Acoustic calibration
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Calibration

5. Press the CAL key. A calibration screen such as shown below ap-

pears.

Acoustic Calibration

30 50 70 90 110 130

[ MAIN F7 S 123.0dB
ECN i 1230 dB

A +
Volume

¥ -

Internal
Calibration =

11/26 10:04:14

Verify the “Acoustic Calibration” is displayed in the upper part of
the screen.

If “Internal Calibration” is shown in the upper part of the screen, press
the DISPLAY key. The calibration mode will change to “Acoustic
Calibration”.

6. Use the A/V keys to adjust the reading of the NL-42/NL-52 to the
value shown below.

NL-42: 939dB B
NL-52: 94.0dB

7. Press the CAL key. The measurement screen returns.

8. Turn off the Sound Calibrator NC-74 and the NL-42/NL-52.

9. Remove the microphone very carefully and slowly from the cou-
pler.

Note

For details on the Sound Calibrator NC-74, refer to
the documentation of that product.

38
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@ m¥uein Load volume correction vaaasesinidaanltanudagtuludsemelng fannsnei wd-1

M15197 W4-1 A1 Load volume correction vauazasdndeasiidaudagtululszsmealne

Q’Nﬁm Sound calibrator Sound level meter
Bruel & Kjaer 4231 4950
NL-21 -0.1
NL-31 0.0
NC-74
NL-42 -0.1
RION
NL-52 0.0
NL-21 0.0
NC-72
NL-31 0.0
831 with Y-inch -0.12

free-field microphone

820 with %2 inch

Larson Davis CAL200

Free-field microphone

i : plainsesinsziudes uasiivledveatbn
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a s A o A o A = < A cag Yo o 1w
AHHAITOYUAAUN 1 AUN 2 ey AUN 3 :um’mmaa‘umiawumﬂwmaﬁqqqmmm 4,000

6,000 kag 7,600 SOUADUNT AIUAIFU NISAIUIUAIIUSITOULATOIEUATNANTITASEAULELS was

229AUIEITOULAT DB UATNAIUNTOVININ1TNTI TATE ULl FHIm15197 B5-1

AN51991 W5-1 AIBEIINITAIUIUAIUISITOULASDIBUATINGIIATEA UL

318N15A13I52
SAULATDIYUA

Aa81950

Aun 1

A2981950
AUN 2

AB81930
AU 3

ALUISITOULAS DI URTLIAAE
g9gn (sourau)
<@ dl' (d' (9
ANULSITOUATBIEUATINGIDIA
% = 1 =)
JEAULAYS (SBURBUIN)
AUISITOULASDILUA NSO

Traaedeuls (seusauld)

f I3 A &g v
YIANUSITOULATDIYUAT IR
Tnszaudes (seumaul?)

4,000

% x 4,000 = 3,000

+(0.05 x 3,000) =
+150

2,850 - 3,150

6,000

3,750

+(0.05 x 3,750) =
+187.5

3,562.5 - 39375

7,600

Yo x 7,600
= 3,800

+(0.05 x 3,800) =
+190

3,610 - 3,990
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MN1InTI9insyAUdsnUITnsuAALTaIN SO LATEIEUALAANLIEITEUGEALTIEs 2,800 ST

NIAIUIUAINULSITOULATDILUATINTITATEAULE VRIS UAFUT AIRN5197) H6-1

A151991 W6-1 H29819NITATUIUAINISITOULATDIBUATNINGIDINTEAULTB9VDITn8UAN LF1U50

1 c:l' i3 < z:l' o
159LAS99 M LARNULS AT UNNINUA

doyasnaun ANLTITBU (5DUBUNT)

ANAINISITEULATEIEUALINA gan 4,000

AUISITOULASDILUATINTIDTATETULAEN % x 4,000 = 3,000
< = % ~ o X vy

ANUIITOUATRIUAGIEAN TR URALTaaN TSl 2,800

[
[

FatI ANUEITOULATIEUATIANSIATRSEAULE AT YT 2,800 - (0.05 x 2,800) = 2,660
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