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1 Inleiding

In opdracht van de gemeente Aa en Hunze en de gemeente Borger-Odoorn is een onderzoek
verricht naar de geluidimmissie van het recent gerealiseerd windpark De Drentse Monden en
Oostermoer. Doel van het onderzoek is het verschil te bepalen in laagfrequent geluid voor en na

realisatie van het windpark.

Dit onderzoek is uitgevoerd door DGMR en LBP|SIGHT. Hierbij zijn de metingen uitgevoerd door
DGMR en de analyse en rapportage door LBP|SIGHT.
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2 Uitgangspunten

2.1 Het windpark

Het windpark De Drentse Monden en Oostermoer bestaat uit 45 windturbines in 6 lijnopstellingen.
De turbines zijn van het type Nordex 131 met een ashoogte van 145 m en een rotordiameter van
131 m. Het windpark is deels gesitueerd in het oosten van de gemeente Aa en Hunze (Oostermoer)
en deels in het noordoosten van de gemeente Borger-Odoorn (De Drentse Monden).

2.2 Geluidnorm

Voor een windpark gelden de geluidnormen conform het Activiteitenbesluit:

Artikel 3.14a 24 & B & 9 %

1 Een windturbine of een combinatie van windturbines voldoet ten behoeve van het voorkomen of beperken van geluidhinder aan
de norm van ten hoogste 47 dB Lge, en aan de norm van ten hoogste 41 dB Lyjgh: 0p de gevel van gevoelige gebouwen, tenzij

deze zijn gelegen op een gezoneerd industrieterrein, en bij gevoelige terreinen op de grens van het terrein.

Deze geluidniveaus gelden voor de som van de A-gewogen niveaus in de octaafbanden van 31,5
tot en met 8000 Hz.

Voor windturbinegeluid gelden geen specifieke normen voor laagfrequent geluid. Ook voor andere
bronsoorten bestaat geen wetgeving specifiek voor laagfrequent geluid. Wel wordt regelmatig de
richtlijn van het NSG en de Vercammen-curven gehanteerd om laagfrequent geluid te
kwantificeren. In de richtlijn voor laagfrequent geluid van de Nederlandse Stichting Geluidshinder
van april 1999 wordt een meet- en beoordelingswijze voor laagfrequent geluid beschreven. De
beoordeling bestaat uit het toetsen van het gemeten ongewogen geluidniveau aan een
referentiecurve. Deze referentiecurve is de 90% gehoordrempel. Als de referentiecurve net niet
wordt overschreden kan gesteld worden dat circa 10% van een doorsnee groep het geluid zal
waarnemen. Deze NSG-richtlijn is relatief streng. Een andere richtlijn is de Vercammen-curve (ook
wel VROM-curve genoemd) die de grens van aanvaardbaarheid hoger legt. De beide grenswaarden

zijn samengevat in tabel 2.1.

In de tabel is ook de A-weging opgenomen. Deze weging geeft aan hoe het menselijk gehoor
geluid ervaart van verschillende frequenties. Dit is de correctiefactor waarmee het geluidniveau in
een bepaalde tertsband wordt gecorrigeerd (de genoemde waarde wordt afgetrokken van het
ongewogen niveau om het A-gewogen niveau te krijgen) voordat aan de wettelijk norm in dB(A)
wordt getoetst. De genoemde richtwaarden voor laagfrequent geluid gelden voor het ongewogen
geluidniveau (zonder toepassing van de A-correctie).
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Tabel 2.1

Richtwaarden voor laagfrequent geluid in woningen

LBP/SIGHT =

Tertsband Grenswaarden NSG-richtlijn .
middenfrequentie [Hz] (dB] Vercammen nachtcurve [dB] A-weging [dB]
10 - 86 70
12,5 - 82 63
16 - 77 57
20 74 71 50
25 62 65 45
32 55 60 39
40 46 55 35
50 39 50 30
63 33 46 26
80 27 42 23
100 22 39 19
125 - 36 16

De curves van tabel 2.1 gelden voor een binnensituatie. Voor buiten kunnen de waarden van

tabel 2.2 worden aangehouden. De Vercammen nachtcurve voor buiten is afkomstig uit Peutz-
rapport R 548-12 d.d. 19 maart 1990. De NSG-curve is berekend door bij de NSG-binnenwaarde

een geluidwering voor de gevel op te tellen.

Tabel 2.2

Richtwaarden voor laagfrequent geluid op gevel woning

Tertsband Gevelisolatie toegepast bij | Grenswaarden NSG-richtlijn
middenfrequentie [Hz] NSG [dB] [dB] Vercammen nachtcurve [dE]
10 - - 89
12,5 - - 85
16 - - 80
20 7 81 75
25 8 70 70
32 11 66 67
40 1 57 64
50 13 52 60
63 17 50 57
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LBP/SIGHT =

Tertsband

Gevelisolatie toegepast bij

Grenswaarden NSG-richtlijn

Vercammen nachtcurve [dB]

middenfrequentie [Hz] NSG [dB] [dB]

80 20 47 55
100 21 43 54
125 20 - 53
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3 Meetopzet

3.1 Apparatuur

In bijlage | is de gebruikte apparatuur weergegeven.

3.2 Locaties

Metingen zijn verricht van 28 april 2020 tot 1 augustus 2022 op de locaties zoals weergegeven in
figuur 3.1 en tabel 3.1. Deze meetduur was langer dan oorspronkelijk gepland (anderhalf jaar)
vanwege de vertraging bij de oplevering van het windpark.

Bij twee geluidmeetpunten zijn ook meteo-sensoren geplaatst:
- Zuiderdiep 71 Drouwernermond.
- Noorderdiep 33 Tweede Exloérmond.

De microfoons zijn over het algemeen bevestigd aan de gevel op relatief korte afstand. Hierdoor is
het effect van de gevelreflectie hoger dan 3 dB (bij niveauverdubbeling) tot mogelijk 6 dB
(drukverdubbeling). Uitzonderingen zijn

- Noordzijde 227.

- Zuiderdiep 71.

De microfoons zijn bij deze locaties niet aan de gevel bevestigd, maar op een statief. De meet-

hoogte bedraagt 3 a 4 m van alle punten.

Tabel 3.1

Locatie geluidmeetpunten, van noord naar zuid in de figuur
Afkorting in figuur Adres Postcode Plaats
Ni107 Nieuwediep 107 9512 SG Nieuwediep
Ga23 Gasselterboerveenschemond 23 9515 PN Gasselternijveenschemond
No227 Noordzijde 227 9515 PG Gasselternijveenschemond
Va145 Vaart 145a 9514 AD Gasselternijveen
Zu71 Zuiderdiep 71 9523 TB Drouwenermond
Dw41 Dwarsdiep 41 9521 CJ Nieuw-Buinen
Zu68 Zuiderdiep 68 9521 AV Nieuw-Buinen
Zu391 Zuiderdiep 391 9571 BX Tweede Exloérmond
No33 Noorderdiep 33 9571 AP Tweede Exloérmond
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Locatie meetpunten in rood (turbines in blauw)
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3.3 Grootheden

De meetapparatuur registreert iedere 10 minuten de volgende waarden:

- Het totale A-gewogen gemiddelde geluidniveau.

- Het totale A-gewogen maximale geluidniveau in meterstand ‘fast’.

- De totale A-gewogen 95 % percentielwaarde (de waarde die 95 % van de tijd wordt
overschreden).

- Het ongewogen gemiddelde geluidniveau voor de tertsbanden 6,3 tot en met 125 Hz.

- Bij de meteo-meetstations: de temperatuur, de windrichting, windsnelheid, luchtdruk en
luchtvochtigheid.
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4 Uitwerking

In dit hoofdstuk zijn alle waarden van tertsbanden ongewogen. Alleen de totale geluidniveaus (over
het hele spectrum) zijn A-gewogen.

4.1 Methode

Periode

Vanaf plaatsing van de geluidmeetapparatuur was één turbine al in bedrijf. Dit betrof de turbine die
het meest westelijk is gesitueerd in de tweede rij van onderen (turbine aan de Drentse

Mondenweg 2 in eerste Exloérmond, code DEE 2.1). Vanaf eind april 2021 is het park verder
gerealiseerd waarbij eind 2021 het park praktisch geheel in bedrijf was. Alhoewel het park tijdens
de metingen nog niet opgeleverd was, zijn de turbines wel representatief in bedrijf.

Voor de analyse is het wenselijk om een periode voor april 2021 (de periode met maar één turbine
in bedrijf) te vergelijken met een periode na eind 2021 (de periode dat het gehele park in bedrijf
was). Het is wenselijk dat de periode voor en na dezelfde maanden van het jaar betreffen om de

invloed van seizoenen (blad aan bomen, begroeiing van velden) te voorkomen.

Gekozen is om de periode 1 mei tot 1 augustus 2020 te vergelijken met de periode 1 mei tot

1 augustus 2022. Dit zijn de zomermaanden waarbij mensen het meest buiten aanwezig zijn en het
meest de ramen open hebben, waardoor verwacht wordt dat de zomermaanden representatief zijn
voor eventuele hinder. Daarnaast is de periode mei tot augustus 2022 de laatst gemeten periode

waarvan verwacht wordt dat het windpark zo normaal mogelijk in bedrijf was.

Tijdstippen

Uit een eerste analyse van data blijkt dat het geluidniveau overdag aanzienlijk hoger is dan in de
nacht. Dit wordt uiteraard veroorzaakt door verkeer (en mogelijk door bedrijf/agrarische
activiteiten). Voor windturbines geldt echter juist dat het geluidniveau in de nachtperiode
gemiddeld bijna 1 dB hoger is dan overdag (door de gemiddeld hogere windsnelheid op ashoogte
in de nachtperiode). Daarom wordt bij de analyse alleen uitgegaan van de uren tussen 19.00 uur en

7.00 uur (de avond- en nachtperiode).

Met bovengenoemde uitgangspunten resulteren ruim 6.600 samples (tijdsperioden van

10 minuten) in de situatie voor en na.
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Windsnelheden

Van belang voor de vergelijking voor en na is dat enige geluidproductie bij het windpark aanwezig
is. Hiervoor worden alleen de tijdstippen gebruikt dat sprake was van enige wind. Omdat sprake
kan zijn van windschering (veel wind op ashoogte en weinig wind op grondhoogte) is gekozen om
alle samples te vergelijken waarbij de gemeten windsnelheden op één van beide meteo-
meetposten ten minste 1,0 m/s bedroeg. Dit betekent dat alleen de bijna windstille perioden niet
zijn meegenomen.

4.2 Tijdgemiddelde resultaten nachtperiode

De situatie voor en na is vergeleken door de tijdgemiddelde geluidniveaus te beoordelen. Om de
invloed van omgevingslawaai te beperken is hiervoor alleen de nachtperiode (23.00 tot 7.00 uur)
beoordeeld. In de avondperiode vindt nog regelmatig een activiteit (wegverkeer) plaats die het
tijdgemiddelde geluidniveau bepaalt. Ook is bij punt No227 sprake van een forse verstoring in de
avondperiode. Daarom wordt alleen de nachtperiode beoordeeld.

Om de invloed van het windpark beter naar voren te laten komen is gekozen voor een wind-

snelheid op één van beide meteo-meetposten van ten minste 1,0 m/s. In de navolgende figuren is

per meetpunt het resultaat weergegeven. De grafieken tonen het volgende:

- Per meetpunt (zie grafiektitel) het tijdgemiddelde geluidniveau in de nachtperiode.

- Uitgaande van windsnelheden van minste 1,0 m/s.

- De blauwe staaf is het niveau voor, de oranje staaf het niveau na en de (eventuele) groene staaf
de bijdrage van het windpark.

- De bijdrage van het windpark wordt alleen gegeven als ten minste 3 dB verschil is tussen
situatie voor en na (conform de methode van correctie voor achtergrondgeluid van de

Handleiding meten en rekenen industrielawaai).
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In de navolgende tabel is de bijdrage van het windpark samengevat. Dit betreft dus de
tijdgemiddelde bijdrage in de nachtperiode waarbij de (bijna) windstille perioden niet zijn
meegenomen.

Tabel 4.1
Bijdrage windpark (in groen) en schatting bovengrens (in wit met < teken)

Meetpunt Laeq 6,3Hz 8Hz 10Hz 12,5Hz 16Hz 20Hz 25Hz 31,5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz

Ni1l07 <49 <75 <69 <71 <67 <64 <62 <59 <55 <54 <52 <50 <48 <47
Ga23 <42 <59 <53 <55 51,8 50,1 50,3 479 47,4 <48 44,6 <42 <42 383
No227 <45 <60 53,7 <55 <51 <49 <48 <45 <44 <42 <45 <40 38,3 <39
Val45 <46 <57 <51 <53 <49 <46 <44 44 42,2 43,5 44,3 44,4 459 48,2
Zu71 <48 <71 <65 <68 <64 <61 <59 <56 <52 <49 50,9 <46 <45 <42
Dw41 <57 <60 <54 <55 <51 <49 <48 <47 <46 <49 <55 <54 <52 <49
Zu68 <44 <62 57,5 <58 <54 53,2 545 51,7 49,5 <46 45,6 <44 <42 <43
Zu391 <44 <71 <66 <68 <64 <60 <59 <55 <51 <48 <47 45 46,3 46,8
No33 <42 <53 <47 <49 <47 <45 <46 <44 <42 <42 <45 <43 <39 <39

Uit de tabel blijkt dat voor bepaalde frequenties (zoals bijvoorbeeld de 10 Hz) en voor bepaalde

45,7
39,9
<39
48,6
<42
<48
39,6
46,6
<35

punten (zoals bijvoorbeeld punt No33) de bijdrage niet (nauwkeurig) kan worden bepaald op basis

van de tijJdgemiddelde niveaus. In de volgende paragraaf wordt met een andere methode de

bijdrage van het windpark nader bepaald.
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4.3 Distributieverdeling / histogram

In plaats van het gemiddelde geluidniveau te berekenen kan inzicht worden verkregen in de
bijdrage van het windpark door een distributieverdeling te gebruiken. Hierbij wordt geteld hoe
vaak ieder geluidniveau (afgerond op hele waarde) voorkomt. Figuur 4.10 geeft een voorbeeld.

ga23 LAeq v-1-99

12%
10%
8%
6%
4%

2%

0%
20 30 40 50 60 70 80

voor: 30 na: 42

Figuur 4.10

Voorbeeld van een histogram of distributieverdeling

Uit de figuur is het volgende af te lezen:

- In het figuur is de Laeq waarde weergegeven voor het meetpunt ga23.

- De blauwe lijn betreft de nulmeting (situatie voor windpark) en de oranje lijn de 1-meting
(situatie na windpark).

- De blauwe lijn geeft aan dat het geluidniveau veel varieert tussen circa 25 en 55 dB(A).

- De oranje lijn geeft aan dat het geluidniveau tussen 42 en 45 dB(A) veel voorkomt.

- Uit het figuur kan worden geconcludeerd dat het windpark meestal een geluidniveau van 42 a
45 dB(A) veroorzaakt als het waait.

Figuur 4.11 geeft de distributieverdeling van een meetpunt waar veel achtergrondgeluid aanwezig
is. Uit het figuur is geen duidelijke bijdrage van het windpark af te leiden. Het meest voorkomende
geluidniveau (54 a 55 dB(A)) is gelijk in de situatie voor en na en waarschijnlijk afkomstig van

verkeersgeluid.
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Figuur 4.11
Voorbeeld van een histogram of distributieverdeling met veel achtergrondlawaai

Het figuur kan ook worden gemaakt voor alleen de nachtperiode (in plaats van avond- en
nachtperiode). Dit geeft dan navolgende figuur.

zu71 LAeq v1-99 uur8
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Figuur 4.12
Zelfde meetpunt, maar nu alleen de nachturen in plaats van avond- en nachturen
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Uit de vorige twee figuren is het volgende af te leiden:

LBPISIGHT/a

- Als de avondperiode meegenomen wordt is nauwelijks verschil te zien in de situatie voor en na.

- Maar bij 42 dB is wel een kleine toename te zien. Als vervolgens alle avonduren weggelaten

worden is dit verschil duidelijker.

- Dit betekent dat het windpark hier regelmatig een geluidniveau van 42 dB(A) veroorzaakt. Het

geluidniveau van 54 a 55 dB(A) wordt veroorzaakt door omgevingsactiviteiten (waarschijnlijk

verkeer) in de avondperiode.

In bijlage Il zijn voor ieder meetpunt en voor iedere frequentie de distributieverdelingen gegeven.

In tabel 4.2 zijn de uit de verdelingen afgelezen waarden opgenomen. Dit betreft dus de bijdrage

van het windpark in een situatie met enige wind. De waarden tussen haakjes zijn indicatief omdat

hier geen duidelijke bijdrage van het windpark is te onderscheiden. Waar waarden ontbreken is

geheel geen bijdrage van het windpark te onderscheiden.

Tabel 4.2

Bijdrage windpark, waarden tussen haakjes indicatief

Meet-
punt
Ni107
Ga23
No227
Val45
Zu71
Dw41
Zu68
Zu391
No33

Laeq 6,3Hz
44 (65)
45 65
38 60
- 55
42 (65)
(35) 51
42 58
43 57
- 51

8Hz

(60)
60
55
51

(60)
46
56
52
47

10Hz

(62)
60
56
53

(62)
47
56
53
48

12,5Hz

(52)
59
52
52
59

(47)
52
50
46

16Hz
54
58
49
50
57

(46)
52
49

(45)

20Hz
56
56
48
49
55
48
54
50
45

25Hz
52
55
a4
47
54
48
52
48
a4

31,5Hz
52
53
43
45
51
(48)
50
47
42

40Hz

(51)
52
41
45
48
47
49
45

(42)

50Hz
(49)
50
40
45
53
45
47

(45)

R068502aa.22CH7TH.md | versie 02_001 | 30 januari 2023

63Hz
44
47
40
45

(47)
43
44
44

80Hz
42
43
39
46

(42)
40
40
45

100Hz 125Hz

47
41
38
48

(41)

(36)
42
48

(41)

48
43
39
48

(40)
36
42
49

(35)
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5 Beoordeling

Voldoet het windpark aan de geluidnorm Lgen 47 dB en Lnight 41 dB?

Alhoewel dit onderzoek niet ten doel heeft om de geluidnorm te toetsen kan indicatief wel een

uitspraak hierover worden gedaan. De waarde in kolom Laeq van tabel 4.2 kan vergeleken worden

met de Lnight norm. Hierbij moet nog wel rekening worden gehouden met het volgende:

- De waarde van tabel 4.2 is inclusief gevelreflectie. Die bedraagt voor de meeste punten tussen
3 en6dB.

- De waarde van tabel 4.2 is een indicatie voor de gemiddelde waarde in situaties met enige
wind. De windstille situaties zijn niet meegenomen in deze middeling. De waarde van tabel 4.2
is daarom enigszins (tot circa 2 dB) hoger dan de werkelijke Lnight waarde.

Tabel 5.1
Vergelijking wettelijke geluidnorm

Punt Meetwaarde tabel 4.2 Waard.e zonde.r reflectie (-3)
en jaargemiddeld (-2)

Ni107 44 29

Ga23 45 20

No227 38 36

Val45 - .

Zu71 P n

Dw41 (35) 30)

Zu68 42 37

2u391 43 3

No33 . —

Norm e

Rekening houdend met de gevelreflectie zijn de maatgevende punten Ga23 en Zu71. Hier is zonder
de gevelreflectie van 3 dB (voor punt Ga23) de resulterende waarde 42 dB, net als bij Zu71. Dit is

1 dB hoger dan de norm. Rekening houdend met de onzekerheidsmarge en het genoemde verschil
van 2 dB tussen gemiddelde en hoogste waarde, kan geconcludeerd worden dat het meetresultaat

geen aanleiding geeft om te concluderen dat niet aan de norm wordt voldaan.

Om inzicht te krijgen in het verschil tussen de gemiddelde waarde en de maximale waarde is de
emissieterm berekend voor het windpark. Hierbij wordt uitgegaan van het turbinetype Nordex
N131 3,9 MW met STE en ashoogte van 145 m (conform website van het windpark). De specificaties
conform figuur 1.2 (bijlage 1) worden gebruikt (gegevens van een ander windpark in Nederland). In
figuur 1.3 (bijlage 1) is de emissieterm gegeven voor dit turbinetype op de gemiddelde locatie van
het windpark zonder dat noisemode-instellingen worden toegepast. Het genoemde spectrum
betreft een meting van LBP|SIGHT van een N131 3,9 MW STE in 2022 bij een ander windpark in
Nederland.
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Is een bijdrage van laagfrequent geluid gemeten?

Uit de grafieken van bijlage Ill blijkt dat voor de meeste punten en voor bijna alle frequenties
duidelijk tot redelijk duidelijk onderscheid is te maken in de situatie met en zonder windpark. Dit
betekent dat laagfrequent geluid aanwezig is als gevolg van het windpark.

Is de bijdrage van laagfrequent geluid relevant?

In figuur 5.1 is een vergelijking gemaakt tussen de gemeten waarde van tabel 4.2 (niet gecorrigeerd
voor reflectie of voor bedrijfsduur) en de laagfrequent-curves voor buiten. In vergelijking met de
NSG- en VROM-curves voor laagfrequent geluid kan niet geconcludeerd worden dat de bijdrage
relevant is voor de laagste frequenties. Van 6 tot en met 40 Hz is het gemeten geluidniveau lager
dan deze curves en daarmee als niet bijzonder en mogelijk zelfs als niet waarneembaar aan te
merken. Voor de frequenties van 40 tot 125 Hz is het geluid wel waarneembaar buitenshuis. De
gemeten waarden zijn hoger dan de gecorrigeerde NSG- en VROM-curves voor buitenshuis waarbij
wel wordt opgemerkt dat deze curves in principe niet zijn bedoeld voor een beoordeling van
laagfrequent geluid buitenshuis.

Bijdrage windpark en vergelijking met LF-buitencurves

90

.. Ni107
., Ga23
LIS No227
LI Val4s
0 .. — 7 U7 1
Dw41l
— 7U68
em— 7U391
No33
e toetswaarde 1 (NSG)
® e e ¢ toetswaarde 2 (Vercammen)

70

60

.
o
.....
.
oco......
®eo

50

40

30
6,3Hz 8Hz 10Hz 12,5Hz 16Hz 20Hz 25Hz 31,5Hz 40Hz 50Hz 63Hz 80Hz 100Hz 125Hz

Figuur 5.1
Vergelijking gemeten waarden met de buitencurves voor laagfrequent geluid
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Is de bijdrage van laagfrequent geluid hoger dan verwacht?

De gemeten bijdrage van tabel 4.2 kan worden vergeleken met de verwachte waarden door met
een rekenmodel het geluidniveau te berekenen. Voor dit rekenmodel zijn voor alle turbines de in
figuur 1.3 (bijlage 1) genoemde emissieterm gehanteerd.

Om de meting en de berekening met elkaar te vergelijken zijn de volgende omrekeningen

toegepast:

- Het rekenmodel is A-gewogen. De tertsband-waarden van tabel 4.2 zijn ongewogen. Daarom is
de A-correctie toegepast op de waarden van tabel 4.2.

- Het rekenmodel rekent in octaven terwijl de meting in tertsbanden is. Daarom zijn de drie
tertsbanden van de metingen opgeteld tot één octaafwaarde. De 125 Hz octaafband omvat de
tertsbanden van 100, 125 en 160 Hz. De 160 Hz tertsband is bij de optelling niet meegenomen
vanwege ontbrekende data. De waarde bij 125 Hz is daardoor een onderschatting.

- De meetwaarden zijn inclusief reflecties tegen gebouwen (vooral tegen het gebouw waar de
microfoon direct naast staat). Omdat in het rekenmodel geen rekening is gehouden met
reflecties in de gebouwen zijn bij de rekenwaarden 3 dB opgeteld (behalve voor punt No227 en
Zu71).

Bovenstaande correctie leidt tot de vergelijking in navolgende tabel.

Tabel 5.2
Vergelijking meting en berekening voor laagfrequente octaafbanden (A-gewogen)
Gemeten uit distributieverdeling inclusief A-weging per octaafband Berekend Lnight inclusief gevelreflectie

Meetpunt 8Hz 16Hz 31,5Hz 63Hz 125Hz 31,5Hz 63Hz 125Hz
Ni107 -8 6 18 24 33 23 32 29
Ga23 -9 7 19 25 28 25 34 31
No227 -14 -1 9 19 24 19 28 24
Val45 -17 0 12 25 34 21 30 27
Zu71 -8 6 17 26 26 18 27 24
Dw41 -23 -2 14 21 22 17 26 23
Zu68 -13 4 16 22 28 22 31 28
Zu391 -17 0 13 24 34 22 31 28
No33 -22 -4 9 -- 24 15 25 21

Uit de tabel blijkt dat de gemeten waarden voor de 31,5 en 63 Hz octaafband voor alle meetpunten
lager zijn dan de berekende waarden. Voor de 125 Hz octaafband geldt dit niet overal. Daarbij
geldt ook dat de 125 Hz octaafband niet volledig is gemeten: de waarde is de optelsom van de 100
en 125 Hz tertsbanden. Dit betekent dat de werkelijke waarde waarschijnlijk nog circa 2 a 3 dB
hoger ligt. Dit betekent dat voor de punten Ni107, Va145, Zu71 en Zu391 de gemeten waarden bij
100 en 125 Hz hoger zijn dan verwacht. Het is niet duidelijk wat hiervan de oorzaak is. Voor de
punten geldt overigens niet dat het totale niveau hoger is dan verwacht. Deze vier punten liggen
niet bij elkaar en hebben geen andere overeenkomsten. Een mogelijkheid kan zijn dat de spectrale

verdeling van de geluidemissie van de windturbines bij deze frequentie hoger is dan verwacht.
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6 Conclusie

Uit het onderzoek blijkt dat voor de meeste punten de bijdrage van het windpark in de gemeten
geluidniveaus is te onderscheiden. Voor de meeste laagfrequente tertsbanden is duidelijk
onderscheid te maken in de situatie zonder en met windpark. Dit betekent dat het laagfrequent
geluidniveau in de omgeving door de komst van het windpark is toegenomen. De bijdrage van het
windpark op het tijdgemiddelde geluidniveau kan niet exact worden bepaald doordat het
omgevingsgeluid te hoog is in vergelijking met dat van het windpark.

Op basis van de distributieverdeling is wel een goede indicatie verkregen van het meest
voorkomende geluidniveau van het windpark. Hieruit blijkt dat het laagfrequente geluidniveau voor
de allerlaagste frequenties (6 tot en met 40 Hz) weinig relevant is en waarschijnlijk niet
waarneembaar. Voor de frequenties van 40 tot en met 80 Hz is het laagfrequente geluidniveau
mogelijk wel waarneembaar, maar ook dat de niveaus lager zijn dan verwacht. Voor de hogere
frequenties van het laagfrequente gebied (100 en 125 Hz) zijn de niveaus waarneembaar en op
enkele punten ook hoger dan verwacht. Wel zijn de niveaus lager dan de gehanteerde richtwaarden
voor laagfrequent geluid en kunnen daarmee als aanvaardbaar worden aangemerkt. Ook blijkt uit
het onderzoek dat het niet aannemelijk is dat de wettelijke geluidnorm wordt overschreden.

Door de hogere bijdrage dan verwacht bij enkele punten (Ni107, Va145, Zu71 en Zu391) wordt
aanbevolen een controlemeting te verrichten van de geluidemissie van één of meerdere wind-
turbines. Door deze meting te verrichten conform de internationale methode IEC 61400-11 of
conform de Nederlandse methode van het Reken- en meetvoorschrift windturbines van de
Activiteitenregeling kan onderzocht worden of de spectrale emissie van de turbines bijzondere
afwijkingen vertoont. Aanbevolen wordt een turbine in de nabijheid van meetpunt V145 of Zu391

te kiezen.

LBP|SIGHT BV

Ll

ir. M.T. (Mike) Dijkstra
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Figuur 1.1

Situatie windpark
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MNoise Level - Nordex N131/3900 STE

Mode O
s Apparent sound power level
wind speed hub height 114.5m
VH Lwia VE{10m)
[mis] [dB{Al] [mi's]
3.0 95.5 21
4.0 g5.5 27
50 g5.5 a4
6.0 g6.0 41
70 100.3 48
8.0 1031 55
9.0 105.6 62
10.0 106.2 6.8
11.0 106.2 7.5
12.0 106.2 B2
13.0 106.2 89
14.0 106.2 a6
15.0 106.2 10.3
16.0 106.2 11.0
17.0 106.2 11.6
18.0 106.2 123
19.0 106.2 13.0
20.0 106.2 13.7
Figuur 1.2

Gehanteerd geluidvermogenniveau (let op dat de genoemde hub height niet overeenkomt met
windpark DMO, maar dat deze waarde niet relevant is)
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Emissieterm x: 257750 y: 554650 h: 145 KNMI data
percentages Lw Lw + Cb
Vv dag avond nacht dag avond nacht dag avond nacht
1 1,83 1,41 1,22 0,0 0,0 0,0 -17,4 -18,5 -19,1
2 3,66 2,52 2,31 0,0 0,0 0,0 -14,4 -16,0 -16,4
3 5,30 3,65 3,49 95,5 95,5 955 82,7 81,1 80,9
4 7,37 5,48 4,28 95,5 95,5 95,5 84,2 82,9 81,8
5 9,33 7,66 5,38 95,5 955 955 85,2 84,3 82,8
6 10,67 9,32 7,03 96,0 96,0 96,0 86,3 85,7 84,5
7 11,53 11,69 9,22 100,3 100,3 100,3 90,9 91,0 89,9
8 11,72 12,38 12,91 103,1 103,1 103,1 93,8 94,0 94,2
9 10,66 12,43 15,15 105,6 105,6 105,6 95,9 96,5 97,4
10 8,79 11,24 13,75 106,2 106,2 106,2 95,6 96,7 97,6
11 6,73 8,47 10,26 106,2 106,2 106,2 94,5 95,5 96,3
12 4,50 5,21 6,33 106,2 106,2 106,2 92,7 934 94,2
13 2,60 3,13 3,46 106,2 106,2 106,2 90,4 91,2 91,6
14 1,77 1,92 1,91 106,2 106,2 106,2 88,7 89,0 89,0
15 1,22 1,34 1,16 106,2 106,2 106,2 87,1 87,5 86,9
16 0,89 0,81 0,81 106,2 106,2 106,2 85,7 85,3 85,3
17 0,56 0,52 0,56 106,2 106,2 106,2 83,7 834 83,7
18 0,35 0,32 0,36 106,2 106,2 106,2 81,6 81,2 81,8
19 0,21 0,18 0,18 106,2 106,2 106,2 79,5 78,8 78,8
20 0,13 0,15 0,09 106,2 106,2 106,2 77,2 77,9 75,5
21 0,09 0,07 0,07 106,2 106,2 106,2 75,7 74,6 74,9
22 0,05 0,05 0,05 106,2 106,2 106,2 73,6 73,0 73,1
23 0,04 0,02 0,02 106,2 106,2 106,2 72,2 68,8 68,9
24 0,02 0,01 0,00 106,2 106,2 106,2 69,7 66,2 61,5
25 0,02 0,00 0,00 106,2 106,2 106,2 68,0 60,4 -99,0
Lden 110,4 103,1 103,7 104,2
Spectrum AP 315 63 125 250 500 1000 2000 4000 8000
Ldag 103,1 75,5 84,9 91,6 95,7 97,3 96,9 94,9 90,8 83,6
Levening 103,7 76,1 85,4 92,1 96,3 97,9 97,5 95,5 91,4 84,2
Lnight 104,2 76,6 85,9 92,6 96,8 98,4 98,0 96,0 91,9 84,7

Figuur 1.3

Emissieterm van de Nordex 131 op de locatie van het windpark (geen noisemode-instellingen).
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1. Inventarisatie RUD Drenthe
1.1 Metingen windmolenpark noordzijde

1.1.1 Gasselterboerveenschemond 23
In Bijlage 1 is het kalibratierapport van Gasselterboerveenschemond 23 weergegeven [UT011].

figuur 1: Gasselterboerveenschemond 23 [UT011]

tabel 1: Gegevens meetapparatuur Gasselterboerveenschemond 23 (T013
Geluidsmeter Voorversterker

SINUS Tango #0001269 Microtech Gefell MK255 10032 907144.5 20129
Messtechnik




1.1.2 Nieuwediep 107b

In Bijlage 2 en 3 zijn de kalibratierapporten van Nieuwediep 107b weergegeven [UT014]. (UT014 is
onderverdeeld in TO03 en T030)

-
4

AR

figuur 2: Nieuwediep 107b [UT014]

tabel 2: Gegevens meetapparatuur Nieuwediep 107b (T003
Geluidsmeter
Serienummer

SINUS Tango #0001178 Microtech Gefell MK255 13377 907144.5 20050
Messtechnik

tabel 3: Gegevens meetapparatuur Nieuwediep 107b (T030
e s T

SINUS Tango #0001877 Microtech Gefell MK255 15674 907144.5 20718
Messtechnik

N



1.1.3 Vaart 145a
In Bijlage 4 en 5 zijn de kalibratierapporten van Vaart 145a weergegeven [UT019]. (UT019 is
onderverdeeld in T028 en T032)

figuur 3: Vaart 145a [UT019]

tabel 4: Gegevens meetapparatuur Vaart 145a (T028
e s T

Serienummer
SINUS Tango #0001875 Microtech Gefell MK255 15682 907144.5 20695
Messtechnik

tabel 5: Gegevens meetapparatuur Vaart 145a (T032
e s T

SINUS Tango #0001874 Microtech Gefell MK255 15641 907144.5 20721
Messtechnik

w



1.2 Metingen windmolenpark midden

1.2.1 Noordzijde 227 (vanaf 2022-06-09)
In bijlage 6 zijn de kalibratierapporten van Noordzijde 227 weergegeven [UT002]. (UT002 beschikt

over 2 kalibratierapporten, beiden T010)

figuur 4: Noordzijde 227 [UT002]

tabel 6: Gegevens meetapparatuur Noordzijde 227 (T010) 2x
e T

SINUS Tango #0001214 Microtech Gefell MK255 10615 907144.5 20112
Messtechnik

De gegevens van de beide kalibratierapporten in het tabel komen met elkaar overeen.

N



1.2.2 Noordzijde 227 (Tot 2022-03-30)
In bijlage 7 is het kalibratierapport van Noordzijde 227 weergegeven [UT018].

figuur 5: Noordzijde 227 [UT018]

tabel 7: Gegevens meetapparatuur Noordzijde 227 (T020
e T

SINUS Tango #0001293 Microtech Gefell MK255 11922 907144.5 20121
Messtechnik

6]



1.2.3 Zuiderdiep 71
In bijlage 8 is het kalibratierapport van Zuiderdiep 71 weergegeven [UT015].

figuur 6: Zuiderdiep 71

tabel 8: Gegevens meetapparatuur Zuiderdiep 71 (TO09
CwmmE T e T

SINUS Tango #0001211 Microtech Gefell MK255 11767 907144.5 20061
Messtechnik

[op}



1.2.4 Dwarsdiep 41
In bijlage 9 en 10 zijn de kalibratierapporten van Dwarsdiep 41 weergegeven [UT016]
weergegeven. (UT016 is onderverdeeld in TO11 en T029)

figuur 7: Dwardiep 41 [UT016]

tabel 9: Gegevens meetapparatuur Dwarsdiep 41 (TO11
CwmmE T e T

Serienummer

SINUS Tango #0001215 Microtech Gefell MK255 13518 907144.5 20058
Messtechnik

tabel 10: Gegevens meetapparatuur Dwarsdiep 41 (T029
CwmmE T e T

SINUS Tango #0001878 Microtech Gefell MK255 15645 907144.5 20779
Messtechnik

~



1.3 Metingen windmoelenpark zuidzijde

1.3.1 Zuiderdiep 68
In bijlage 8 zijn de kalibratierapporten van Zuiderdiep 68 weergegeven [UT012]. (UT012 is
onderverdeeld in T021 en T027)

figuur 8: Zuiderdiep 68

tabel 11: Gegevens meetapparatuur Zuiderdiep 68 (T021
e e L e

Serienummer

SINUS Tango #0001295 Microtech Gefell MK255 11645 907144.5 20157
Messtechnik

tabel 12: Gegevens meetapparatuur Zuiderdiep 68 (T027
Cmmms T s T

SINUS Tango #0001876 Microtech Gefell MK255 15638 907144.5 #20352
Messtechnik

(o]



1.3.2 Zuiderdiep 391
In bijlage 9 zijn de kalibratierapporten van Zuiderdiep 391 weergegeven [UT013]. (UT013 is
onderverdeeld in T014 en tweemaal T022)

figuur 9: Zuiderdiep 391 [UT013]

tabel 13: Gegevens meetapparatuur Zuiderdiep 391 (T014
e e L L T — R R—

serienummer

SINUS Tango #0001270 Microtech Gefell MK255 13375 907144.5 20111
Messtechnik

tabel 14: Gegevens meetapparatuur Zuiderdiep 391 (T022) 2x
e e L T -

SINUS Tango #0001308 Microtech Gefell MK255 10656 907144.5 20107
Messtechnik

©



1.3.3 Dorpshuis Noorderdiep
In bijlage 10 zijn de kalibratierapporten van Dorpshuis Noorderdiep weergegeven [UT017]. (UT017
is onderverdeeld in TOO5 en T023)

figuur 10: Dorpshuis Noorderdiep [UT017] figuur 11: Meteo station op Dorpshuis Noorderdiep

tabel 15: Gegevens meetapparatuur Dorpshuis Noorderdiep (TO05
CmmmE T s T

serienummer serienummer

SINUS Tango #0001179 Microtech Gefell MK255 11641 907144.5 20087
Messtechnik

tabel 16: Gegevens meetapparatuur Dorpshuis Noorderdiep (T023
CmmmE T s T

SINUS Tango #0001306 Microtech Gefell MK255 10666 907144.5 20139
Messtechnik

10
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Kalibratie-certificaat
Certificaatnummer: AC-T814

Aarmrager Maam : Sensormet
Adres ; Casuariestraat 7
2511 VB Den Haag
Gekuidsmerer Fabrikaat : SINUS Messtechnik
Type : Tango
Serienummer . #0001269
Klant 1D nr ; TO13 Gebruikers manual 29-06-2009
Microfoon Fabrikaat : Microtech Gefell
Type : ME255
Serenummer ; 10032
Voorversterker Type: 907144.5
Senenummer . 20129
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KOTE: The lovel of sel-nenemalad nolss ks resorted for information only and 8 Aol bsed 10 BESEil CONISTMANRGS 1D & FROUTRITEN,

Pagea & vt §
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B Acgurtical signal tests af o requancy waighting

Tht sound level meber i sed for frequency weighting £, The feguency waighiing ts besied using o calitesied mulifrequency sound calibraior.
T indicatiors o0 (he sourd linved miter i scfust i squivalant nea-Sokd level, The efiects of mflections from the case of the sound kel
mie o inguded @ R agusimant gata

Frequencies Expeiried fovarage of teo Drripngn Tiokal Acceptance Limi
Darvimlion A UTRMaNE Unceriminty
Hz i ol di o il
1000, 0 oo .0 k) eI 0,7
128 .0 RO =R | 83 - 1.0
T30 oo 3.9 0.8 05 +1,5 {25

7. Electrical signal tests of Trequency weighiings

Frequency weightings is defemined relaiiee 5 tha responss &1 1 bz using Steady sinuscidal slecirical inpul signads s fior Thi Tees
frequency weightings A and C. The scund level mete is B0 to daplay F-ima-weighted sundieval. On the refanenca el ranga and for
each frequncy waighting (o be lested, the level of & 1 kHz inpul EEgnal s sSusied D yisld Bn SSoaSon thel @ 45 98 less than T upper
Tl waidisd in [hi iIfdinsction manual for the Engar coaraing range Bt 1 kHZ on the riderencs kvl ramgs. The inpul signal level is reconded
for (ha ning frsgencils. Bl nomingl Dotan intervals Trom B3 Hz fo 18 kHz

A-Weighting
Froguisncies Expacind Minisured Dhvialion Unceriainty  Accoptanos Limé
Mz dB o8 =111 di dB
63,1 T 947 0.0 b1 L
1288 -1 BB a1 b1 w1
2612 -t a8 2.1 o w1
5012 48 84,7 0.1 o1 a1
10000 851 85,0 0.1 0.1 ]
TRRE3 851 85.1 0.0 1 #-1
3ani i - 88,2 o0 b1 w1
o833 25 55,6 0% o1 #15/-25
15 O .0 LR 1.2 LR +2.57-18
C-Wheighting
Frequences. Expecied Maasumed Deviation Urcerainty  Acceplance Limit
Hz ol dBi di dB di
&3 84,7 BE0 03 o1 =1
1258 84,5 i-Lh 04 L =
2812 B4,8 B3 0.4 0,1 +a 1
1z 84,8 852 0.4 LI ] +-1
1000, .1 852 o1 Ll *i= 1
18 #51 B3 0.2 o -1
- LR B42 853 o o #=1
Todaa 681 50 1,0 a +1 8028
158400 e 980 1.1 g1 25718

Corulae WG T Pagirs 3 wan &



% SONOR Malbratie, Egebnice 2. 2437 W Misuwwegen Telshen: 030 878 T8 T0. E-mal dafscnodalieabe ol Kvk fe 302380348

8. Frequency and time weightings at 1 kHe

For o steady sinussidal electnical ingat sigaal at 1 kHz on the relerenos level range snd with on ingu signal thal yislds an indicaiion of B
refiarence Sound pressune lavel with eguency waighling A, with the sound level meter set to display F-tme-welghied sound level, 5-time-
weighted sound kvl and Ema-sarnge scund lvel Bne rcorded

T wighting A-Weighted measured  Difterential doviation Uincaniminty ACcRplancs
Limd
db diy ¢ d8
Fasi B0 =1} o 4= 0.2
Sigw w0 oo a #= 0.2
[F] w0 (=]} ad +-02
8. Poak © sound lavel

Indications of paak C sound kvel & lessed on e lsast-eeraive level range. The test signals are a singie comglete cycie of an & kHz
sinus0id SIAMNG ANG SYRGNG AL DAVC COSMINGE and postive and regalive half ccies of a 500 Wz srusold fat al=a start and siop at 2800

Sigrls Wessured paeameter Expaciad Maonsred Derainiacs Unenrtaingy
c8 1] dB dB
Conleed gl 8 kHz SO 1326 1325 0.1 (i |
ioycls Peak 138,0 1ME 1.5 0.1
Contifrdnt wgral 00 Hz SPL 132.0 13189 -0 o1
Pos 1/2 cpdle Faak 1344 1344 04 o2
HNeg. 112 cyde Pank 1344 1344 0 2

18, Levl Enearity on the reference level range

LLirstd bnmanity s imated with sisady sinusoldsl slecincal signals al o frequisncy of B kHE wiTh this sound el madsr s5l Tor Pbguinsy-
wiighEing A on on the reference level renge.

Expecied Ibepsumed Devinton Dirviation Arcapinncs  Aocaptencn Limil  Usconiinty
Erelative Ouffererdsal Lim Rslative ciffararliai
dB dB di a8 a8 =1 dB
B840 a5 (i8] ik i] w08 w03 0.1
83,5 w5 (el ] [ili] of- 0.8 #F- 03 0.1
1045 1045 (=X:] 1] “-08 403 6.1
1085 1S (=X ] 1] =08 =03 0.1
1145 1145 (=] 1 11] H-08 403 0.1
1105 1188 =1} 04 4= 08 +- 0,3 21
1248 1248 oo a0 +e 08 +-0.3 o1
126.8 1285 oA a0 +- 08 +i-03 o
1345 1345 oo 0.0 +i- 08 +i- 0.3 (R
1355 1355 aa 0o - O +i- 03 a1
138.5 138,5 i K] oo - 08 - 03 2.1
137.5 137, 1 11] 0.0 #f- 08 #i- 0.3 =R |
138.5 138.5 [+14] 00 +- 08 03 =K
138.5 130.5 1)) 0.0 +f= 08 + 03 R |
140.8 1408 a0 0.0 + 08 + 03 o
84,5 B4.5 aa = +- 08 +i-03 2.1
BEa.5 B4.5 a0 oo 08 - 03 a1
845 84,5 a0 oo 0.8 - 03 a
785 785 0.0 o #- 0.8 +=- 103 a1
4.5 Td.6 0.1 o + 0,8 + 0.3 0
1] 65,5 0.0 1 +i 10,8 + 03 i
E4.5 BB oo il - 0.8 #- 03 a1
a5 E8.5 0.0 O - 0.8 - 03 a1
48 .5 &1 il w08 - 03 Q.1
4.7 498 &1 8.1 - 0.8 #-03 a1
45 4.5 0.1 oo 0.8 =03 Q.1
s T 0.2 a1 +h 0.8 + 0,3 LR
£ ME 0.1 0,1 + 0,8 w03 0.1
335 oty 0z (58 ] .8 #-0.3 0.1
325 I8 k3 (25 &L 0.8 - 0.3 01
s e o4 (= - (L8 &L 0a (18]
Caviicainr, &C-THIA
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11, Tonabursi resposse

Thee responss of B sound bl meder lo sher-durafion signals is lested on the reference level mnge with & kMz fanetorels thisl e and

Ehon b Deit CoesngE and e xinacied from: sieady 4 kHz sinusoidal slecinical mpul signals. The sound level meber s sel for Sequensy

walgiling A Maximum F-frre-weighied sound level. maximum S-ime-weighbed sound level and sound

rpaund kel fn reconded,
Tone Burs! dumation in ms.

Coanlinues

00,0

.0

1Z Overload indication

Overlomd indication is Wstod on the least-senstive level range

Il Positive and nogathe

Positve sgnal

5]
02,0

1% Long-ierm stabdity

The long-Sesm stability of o scund vl meser i avaiuaied from the difierence between the A-wesghied scund levels indicaled in response to
wlaady 1 KHE dkgnals aiyhed 8 B Baginning and and of o parod of operation. The peicd of contiruous operalion is 30 min. The measursd
difference bedwesn B inal and Snal indizations of A-weighled scund level is recorded.

Etart signal

dl
Ba0

14, High-lovel Seability

Tima weighting

EREERERERyY
i gf §d

Megative sgral
4B
1018

End sigral

Expeid

dB
1270
1371
1374
138,1
139.7
130.1
198.1
10,1
10,1
101
L[ h

Pelvrauited DCwrviabion Aocepianos Limt  Uncedainty

4B dB a8 dB
1371 o1 #-0.3 oA
1371 o0 #- 0.3 2.1
1274 0.0 &-03 a1
138,1 o0 =08 &
1398 0.1 a5 21
130.0 iR # 0,5 o1
118.0 Bk #1015 oA
100 1 & 1.0 -3.0 [ ]
16,0 Bk | & 1015 LR
108,58 £ &1 -30 a1
1009 0.2 4100 -30 a1

with the scund level meder soft 1o dispiay A-weightad, lime-verage scund
sirusoldal elecirical signals ot o frequency of 4 kHz fs used. The ore-Rail-cycla signais 5

eiracied from sisady sgnals of the same signal level and begins and ends al 2er crossings. The difiecencs Cabwian i lrels of e
posiver and negative one-haf-oycls input sigrals thel Sl coused the diplys of ovanland REcaion @ calodated.

Dresation
o8
o1

Lincarinndy
dil
o

P CRGANG
Lim#

i
w- 15

The stakility of & sound level meler b apeele corfinuauly in reapanss b high signal leveis withoul signiicant change in sensitivity s

evakuated from S dffarence betvwesn T A-swghied scund il indcated in response o @ steady 1 kHz slectrical signal at the beginning

#nd and of 8 5 min paricd of condinuous epogune 1o the signal. The level of fwe sieady elecrical inpui signal is Sl which B equined o
csgplny [he sound igvad thal is 1 dB less than The upper boundarny of e 1 kHz nasr opemiting range on the east-sensive leeel ange.

Weiisured S v

dB
1370

Coprliies L1

epsuned End Vakos

i
1.0

Derwiation

g8
Q.00

Unoertainty

Aoceplance
Limi

[
w02

Pepradl yn I
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CALIBRATEEN
RvA 150

Kalibratie-certificaat

Certificaatnummer: AC-6004

Aarrager MNaam : Sensornet

Adres Casuariestraat 7
2511 VB Den Haag

Geluidsmeter Fabrikaat : SINUS Messtechnik
Tvpe: Tango
Senenummer . #0001178
Klant 1D rr : TOO3 Gebrukers manual 29-06-2009

Microfoon Fabrikaa ; Microtech Gefell
Type : MEZ5S
SerienUmmer 13377

Voorversterker Type . 9071445
Serienummer: 20050

Wize van onderzoeik: D geivacinaeaumeter & geiaibreend confom IEC & 1672-3:301 3 Eleciroacoustos - Sound lewel meters - Part
3 Perodic ey voor oen Klase | QL aLImEeT.

Onrekerheid: D gerappomesncs orpekerhed & getarisdrd op Sen sancisndonndkerheid, vermerspadcod met &
dexkingndacion £=2, welie peereeniomi met oen betrowwhaarhexd interval van ongevesr 9546 De
stanclaandonzeerheid 5 bepasd volgens de EA-4/D2

Herleldbaarfeld: Dl reindgen i oot mel sanciarden waknan de hafmdbaarheid nadr (irder] naticnals
sanciaarcien, ten overiiaan van e Raad voor ACoreditabe k& angetoond

Teelichting: D geiuichinmeaurmeter el ret succes o peroclete bes! valtooid s beschreven in IEC & 1673-3- voor
Hasie |, oracler de omgewngsoondibes geroemd i dil centficast
Een “Type Goedteunng” & geleverd door die PTE onder rommer 21,2101 2,04 voor o imadsl e conéoem [EC
s [ -2, Deekerl Ot dal g QEuRSNveawrneDss i 0onfanm IEC 6 1ET2-12- oo s klagse | irerurmend

Omagevingscondities: Luachilcirik 1014 hPa
Termperaiuur M4 T
Reiaticwe vocrighesd B4 9

Ontvangstdatum: 4 juri 2018

Kalibratie datum: & i S018

Certificaat datum: & i 2018

E%g;\-ﬂ‘—“‘"g'
Liegevoerd door: F. Salama
SOMOA Ratrane

33T W Meusegen
Teioon D30 875 T 79
Eovail mionononaine
¥, v I RE0 35
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Results

1. Prefiminary inspscticn

Price i any measurements, the sound level meter and all sooessonss ane visualy inspected: damage 10, or soosmddation of foresgn malsrial
an, the probection grid or disphragm of the microphone:. A8 relevan conirols ane operaded bo ensuns ot they ane in working onder.

Aesulls: SLM (w4
licrophona O
AL saning o

. Power supply

easurad before AcousScal besl WA

Iteasumnd after Acoustical Sesl M.A

teasured bafors Elecinical les M.A

Mieasuned afber Elecincal 1est M.A

1. Environmanital condétions

Tl SlBtic aif précsund, Bif imparsiune and relalig humisly am measored and recteded bl ihe sian and &nd of tha lesting.

Starl ol lesng Préssuns 1614 hPa
Tempemture s
Roedatiee Fasmediy 5 %

End of laslra Prodsuns 1014 FiPm
Tamparab 24 "G
Featative Humidity %

4. indication at the calibration check frequency

Tha indication of e sound level meler ab e calbration check frequency s checked by application of a calibrated sound calibealor ard
adusied, ¥ necassary, bo indicale the resgainsd sound préssure level lor the envinsamental conditiona under which e besls s parfionmsd.

SLM minding Balons ¥1.5 08
AfaT i B4 08

Calbrator ussd Ini house calibealor

4. Sa¥.genarsbed noise

5.1 Necrophons iralalied

Eelf-gereraied nose s measwed with the microphone installed on the sound level maber. The sound leswsl meter in the condguraiion
A-waighied scund linvel pearaged over 10 measemmants B fmeohrded

Measred L 18,6 o8
Expsicing < I7.E &3
MoBiramen] undarimingy 1.0 @

E. 2 Microorors replaced by e efecincal imput skonal devce
Wiith tha microgéors replacid by e diectrical input sigral dovion this indicated level of the lime-anereged Sei-genamiod nose IS reoonded
for the most-sensfive izvel mnge and for all fequency weighiings available in the sound level meler.

Measured Ling 11.2 dB
Expacted <325 dB
Mzasurgmant unoartainty 1.0 di

NOTE: Tres vl of sali-nanambsd rodss 5 mponisd for information only and B nol uSed 10 SS5e4S Conionmancs 10 B recuimant,

Fagea i van §
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i, Acoustical signal tests of a frequency waighiing

Tha sound level mater B Sel T Tequency waighing A The Miguency waighling i Meied uling & cabbrabed muliffegueitcy Jound GRIDmioT
Thé indicarticns on ther Sound kvl Ml & adpsl 1o equredlen] froo-Sold bivel, The efecis of rofectons om N case of the SDund il
el afe inchudesd @ B dusomant daia.

Frequendiss Expiied Fovirags of twd Drrvialinn Tetal Ardbptarcs Lmil
Dl LR T ] Uknezinrimsnty
Hz di = all dB did
1000.0 g .0 oo o2 +f- 0.7
128.8 0.0 T .4 a3 +F- 1.0
T30 oo .0 0B a5 15125

7. Elpctrical aignal beats of frequincy waightings

Frispmsncy weightings o delarmindd redalnas 1o Il redaponis 8 1 KHZ uling dlsady dinusosdsl slecincal mgol sgnals and for (ha Thees
fmquancy weighlings A and C. The sound kel meter is sed o Sapiny F-lime-saighied soundievel. On ihe reference level rangs and for
wiech Trequancy waighting bo b iested, B lovel of 8 1 kHz inpul signal is acjusied o yeld an indication that is 4% dB less than the upper
vk §lbied i than irsinuction manual for the near cperaiing ange ot 1 kHz on the reference kel range. The ingud signal leved |s reconded
for tha nine: freguencies al nominal oclave intervals fom 83 Mz Io 18 kHz

AWWeighting
Froquencies Ewpeciod W uned Dewiation Unoorainty  Acoeptance Limi
1] - 11 dB dB B8 B
a3a w7 05.2 0.5 oA #He
1250 L9 5.2 0.3 0.1 -1
281.2 Eo ) B 2 a1 w1
BO4,2 B A Ba g 00 an =1
10000 51 851 0,0 a1 He 'l
10953 81 851 a0 0.1 o |
ane1.1 5.3 5.2 a0 0 il |
TH432 s BE 5 05 [ =1 5/-25
158450 84,89 w5 1.0 1 +2 8118
C-Weighting
Frequencas. Expacied Mlduied Deriibon Uncaripinty  Accoplancs Lmi
Hz d8 dB dB dB dB
831 84,7 48 02 a1 e}
1258 94,8 850 o o1 |
2512 94.9 W50 o L -1
8.2 LR R B50 02 o w1
1000,0 a1 Be2 0 o w1
10853 58,1 853 oz a1 o |
J081.1 85,2 854 03 an g
TRERS 5.1 858 a5 L% | #1526
15845,0 T8 B, 1 1,2 6.1 42 5118

Corificanine AC-S304 Fagra 3 van i
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&, Fregquency ard thme weightings at 1 kHz

For & sisady sinuscidal electrical inge signal at 1 kHz on The refenerce level range and with an input signal Thed yiekss an inScaticn of the
malanencs Bound prasauns leval with equancy weighting A, with the sound level meler sol 10 display FUme-weghted sound levwel, S-lime-
winghiad §ound begl and (re-iverBg o kel Gne recorded.

Time weighting AWeghied measured  Differestal devtation  Urecartanty FAeraplance
Limid
ai o 4B =3
Fagl B0 0.0 a 0,2
Sl 4.0 0.0 a1 02
e B4,0 0,0 .1 0,3

5. Poak G sound leval

Inications of gaak C sound kral B listed on the leasl-sansitive lavel rage. The lest signafs are o single compsete cyche of an 8 kHz

sirusoid starting and slopping ol 2on0 cressings and peaifve and negathae hall cycles of & 500 Me sinusoid that alss start and siop ol zero

crossings.
Signals Measured parametar
Conlincess sigral B kHZ SPL
1 Evcla Praak
Conlinudu sigral 500 Hz SPL
Pos 112 opcla Pl
Meg. 12 cychs Pl

¥, Lewwwld Bnoarity on the relerence bevel mnge

Expacted

Measised Daviafon Uncesriainty .la:-L:'l:.
=] dB [- 1] a8
1324 0o o1 10,3
1355 03 ai +-F
1330 00 a1 - 0.3
1HE o [k - 1.0
1H.5 [ K [ - 1.0

Lirved lrdarity i lesied with sleady sinuscidal slecirical signals al a frequency of & kHz with B sound levol meter sef for freguency-

‘wzighting A on on thi redeeantl vl ngs.

Expacied Maasred
cB dB
840 84,4
a4 5.4
1044 104.4
1004 1094
1144 1144
1194 19,4
1244 1.4
120.4 124
1344 154
135.4 1354
1345.4 1284
1174 137 4
1384 1384
1384 1394
1404 1404
B4 A
94 [ -E
B4 Ba 4
To.4 To.4
T4 Ta
Ea4 804
B4 4 845
S04 504
Sd4 544
405 488
il A 446
a4 39.8
34 a5,0
334 Mo
a2 331
a4 no

Deviation
Flatrve

Dieriation Accoplance  Acceptance Limil
Cufferential Limit Fislartive: difterental
4@ di L]
oo +. 0.8 #- 03
oo +L 0.8 03
oo +- 0.8 0.3
00 - 0.8 0.3
0.0 - 0.8 - 03
[} - 08 =02
0 - 0.8 03
a4 ol OLE w03
a.a 4= 08 03
oo +1- 08 + 0.3
0.0 +- 08 w03
04 - 08 ol 03
Lk - L& 03
a0 i L8 0.3
0.0 +i= 08 +1 0.3
L +I- QL& +f- 0.3
a0 +i- 08 +1- 0.3
0.0 +i- 08 w03
.0 - 08 L ]
0.0 - 08 - 03
.0 +i= OB w03
o +f- 08 4= 0,3
.1 +ie OB w03
o0 +- 08 += 03
ot +- 08 +- 03
o1 +i- 08 - 03
0.2 - 08 - 03
B2 - 08 =03
L] =08 +i= 03
0.1 +- 0.8 = 03
=31 +i= 0.8 Ha 03

Uncerainty

CoOcoOa0 858

i ik i Sl s ikl £

_F
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11. Tenabwrsl response

T respoaa of Ui Sound level maler (o shor-duemlion Signals s tsied on ihe referancs kvl mnge with 4 kKHz icnabursls ihat stan and

stop 8t 2eeo eroasinga and are edracted rom sieady 4 kHz sinuscidal slectrical ingut signals. The sound level meser is sat for Foquency

wenighting A, Masimum F:lime-sweghied sound level, maximum S-8me-weighied sound level and sound

12, Cverbapd indication

Tirmep wapghiing Exparcied
ai
Fas 1ra
Slow 1378
Leg 1370
g Fasl 1380
Bhgen, Sl 128
Sal 1300
M. Fasi 1180
eflace. Siosw 1109
Sa 1100
Blad Fasl 1100
Sal 101.0

Maaired Drvipitazr Accaplancy Limd  Uincariainty

=i
T
1370
1aro
1381
1206
1300
1180
a0
1100
Lk
1008

dB
oo
oo
0.0
o1
(1]
a0
[ =]
oo
oo
£
0.1

dB
#-03
+a0.3
+-0,3
#- 05
- 0.5
#- 0.5
#1018
+1,0, 34
#1018
+ 1,00 =30
1,00 -3

Crverioad indcation it bialed on T leastl-seraihen bevel rangs wilh thir sound bl melsr sel (o dopliy A-weighiad, Gme-average sourd
lervel. Positvn Bnd Negafen ong-hall-cycly sinuicidal slecirical Sigraln 82 & Fequiency of 4 RHE B used. The ooi-hal-cycln Egnats s
meiracied Som stsady Signats of e sama signal lrvel and begins and ends Bt 2eno croesings. The difenos betwesn e levels ol tha
poaitive and nogathae cne-talf-cyche inpul signals that first caused the displays of overicad indication is cafculaied.

Pogithve signgl

di
1018

13, Long-term stability

Tiret long-larm sinbdity of 8 sourd lrvel meter is svaluated fnom e difference betwesen e A-weighbed sourd levels indicated in responas 1o
ey 1 H“mﬂﬂmﬂﬂﬂim#mmmﬁmminm The messunsd
difierenos bebwean tha irdisl and el indcalions of A-vweighiad sound el s recondisd

Hlart sipral

4B
54,0

4, High-lewel Stabalty

Hagalhe sigral

dfi
W4

Eredl 5igral

di
="

Drpyitign
di
6.2

Wincatginty
di
ol

ACCApIAnGE
Lim#
dil

+- 1.5

Tra siabdity of & sound kevel meter to opemie continuausly in responss to high signal kevels without signifzan changs in sensithvily B

avaiualed from the diference between the A-weighted scund ievels indicided in redponts o & leady 1 KHz eecinical aigrad al the baginning

and end of a § min pericd of confrutus exposune (o the sgnal. The kel of the sleady sfectrical inpul signal is Thad which = reguined o
dmpley the sound el hat & 1 9B less han [he uppar Boundany of i 1 RHE Enear cparaing rangs on the kasi-sensiivg el angs.

Meassuned S waks

di
1374

Fuagored Erd WVl

di
137

Dapviabion

afl
0,10

Uncariaindy

db
.04

Acceptance
Limit

o
-0

dB
a1
=K |
o1
o1
a1
o1
21
21
o
o1
ot

Pagea L wan d
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Kalibratie-certificaat

Certificaatnummes: AC-B0S1

Aarwrager Maam : Sensornet

Adres | Casuariestraat 7
2511 VB Den Haag

Geluidsmeter Fabrikaat : SINUS Messtechnik
Type . Tango
Serienummer . #0001877
Klant 1D nr ; TO030 Gebruikers manual - 29-06-2009

Microfoon Faberikaat ; Microtech Gefell
Type MK255
Serenummer ; 15674

Voorversterker Type: 2071445
serienummer ;. 20718

Wijze van onderzoek: De geludinivesmeter & geiasbresnd conform IEC 61672-3:201 3 Eleciroacousnes - Sound isvel mensrs - Pan
3. Pevicche test voor eemn Rlasie | geluidsnesumeer,

Ornzekerheld: De gevapponeerde orzskerfsd & gebaseerd op een tandaadonzekenhed, vermeniguuicigd met een
cekkirgslacton =2, welle overeenkomt met con befrouwbaarheid intenal van ongeveer 9596 De
starclsarcionasior heid & bepasid volgens de EA-R/O

Herieidbaarheld: e rresinegen 240 uilgevoend mey sandasrden waanan de herisidbaanheid naar fniernationale
Stadiaatclen, IEn overilaan wrh de Raad woor Acorediatie 5 aangesoond

Toelichting: D QueiLRCErnveaUrTeeter hsell red SLcoe, o penocieis (el voliooid ak beschreven n IEC 6167 23- voor
Kase |, oncer de omgevinsiondines genoemnd in ol certificaat
Een “Type Goedieunng” & geievend door de P8 onder nummes 21.21/1.2.04 voor dit modsl en corfanm IEC
A 16782 betekent dit dat g QEUSMAEITEES & Conlonm EC &147 31 voor éen dase | rdbtument

Omaevingscondities: Laciiciryg 1013 hoa
Termperatyir 28 C
Relatieve vochtighen 48 %

Onivangstdatum: 31 maan 2020

EKalibratie datum: £ apri 2020

Certificaat datum: Z april 7020

S dawws—
Uitgevoerd door: F. Salama ——'ﬁ
SCraLR LR e REprCusie v MET vOReCGE CEFCam & ICegeilan T e e e e ———
Egseeice 7 Gacisien v el cenTiLa MOgen SRl wartin Ghbrasuteie fid w8 L e weriinrg) i i Bungpéin

30w Meueegen
Teiefoon X0 EMF M 75
Emad infodisnnoriiDraes
Rl w300 38005

vesiregen JChrisfae IDeeTTing van SONGE Exibrme

DA Cenifican wiftl virisiel once’ et vhorberue o roch SOMNCH
A, M SRR voor Areciaie BrigETel aeEpR s
PETaNY

Coonension for Accrediusion [E4) &nen oo LAC Mol

Recogrition Amangemerts (MR woor de veedenje
FCOEDRICE: Vo RAEF IR CETIIC 08N
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Resulis

1, Preliminary inspection

Priof i @y MeasLrements, Ihe 30und ievel meter Bnd S RECASHCNAS &0 visuily NSPACind. URMAge 0. or Accumuiasen of fonsgn maenal
on, the prosection grid or diagheagm of the microphona. Al relewant controls s operated o ensurt that ihey a7 in working order.

Resuls: SLM O
Microphans O
Anosaaried &

I Poriir 3Upgly

Measured befors Acoustcal test

Mgasured after Acousical tesl

Wgasured bsfore Elacincal 1ast LA

bessured afer Dlacinicsl lasl

3, Envirgnmacial condalichs
The sialic air pressure, air emperatu's and relative humidity are measuned and reconded ot B o and end of e lesling.

Star of iesing Prassurn 1013 hPa
Tarmnsgeraiurg 22 "C
Fllaiied humicily 48 %
End of lesting Préssuns 1312 hPa
Tempembune 2
Fielative Fumidiy 47 %

4 Indicplion at the calibraticn chack Frequanty

The indication of #he sound lewel meter at the calibralion check fequency i checked by applcation of & calbrated sound Celitruior and
adpsied, i necasiary, 1o indsaly the reGuined $ound Sratiund el for he errvironmantsl condions Jrdar which (he 18818 an pariomeed.

ELM reading Baion 63,5 dB
Afinr asfusimant 84 dB

Calbrator used Inhouss Caltralor

£ Sad.genarsied noiie

5.1 Wicrophong

nslalgn

noisé i meatsed with the micophone nalaled on the eound level maled. The tound kel meter in i Sonfiguralion
submitied for pencdic tesling. with e mcal-sensithn el rangs and Mbguency wiighting A selecipd. Tha indicalion of sound préiseen el
Arwaighied pound livel averaged ovlr 10 MoBluremints i rpconded

Mpasored Lieg 20,2 dB
Eagaciiad < 776 dB
Meiiraman unsrtinty 1.0 4B

5. 7 Micronnons replaced by e elocinical inout sional devics
With this micropinons replaced by the slechrical inpul signal deios e indicaled kevel of the Sme-averaged sef-generaled nodse is reconded
for the maost-sensBve level rmnge and jor all frequency weightings availabls in the sourd beved maler.

Moasured Lasg 16,5 ol
Expacied < F5 g
Msasurarrant Lacanainty 1.0 g8

NOTE: Tha el of salf-canarabed notes iy repored for information only and s not used o assess confomeance 1o a requinmement.

CoriSoarrr kiRl Pagea 2 van 8
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6. Acoustical signal tests of 8 frequency wesghting

The sound level meler = sef fof frequency weighling A The frequency weighiing = tedled usmg 8 clliriied mulliquancy sound calibmior.
The indicalions on This #oursd level maler i3 sSusl 0 eguivalent free-hisld Wl The affects of reflections from the cess of B sound kel
mirtier are mciuded i e adusimant data

Frequences Expeacied Aoverage of bwo Degreipvteer Tadad ALopiancd Limil
[Dhrviatian madEETEnls Wncantainty
He - - dB dB dit -3
1000,0 oo B4g o0 oz +- 0T
1259 0,0 a1 oz o3 +i- 1.0
Tedio 0.0 g2 1.8 (=17 +1.51-25

7. Emectricad signal tests of frequency welghlings

Frequency waighangs s determined relstive 10 the espormss al | kHz using stesdy snuscidal stectrical input signais and for the thres

wmightings A and C. Tha scund level meter is sel (o display F-tma-weighted scundievel On he rstenecs level rangs and for
sach frequency waighing |6 be lested. the level of & 1 kHE fest aigral i adpaated 19 yield an Foication (et & 45 dB loss thar the Lpper
it staited in the icslnaction siril 1or the rsar apeeating rainge a1 1 kHE on tha rferance lavel roge. Tha mput signal level is recorded
fox Ihi nire rpgincies Bl Nemical oot imervals from B3 Hz fo 16 WKz,

A Weighting
Fraquerie Espiturt Miagarnd Diviaticnn Uneertmingy  Acsaptancn Limi
Hz dB =] = ] B dB
631 e T LT [=1+} o1 i
1259 49 BB 0.1 o e 1
251.2 e LB 01 ot 41
501.2 8 7 L1 i | #l-1
H000.0 a5 5.0 4.1 0.1 -1
1eas3 251 R oo 0,8 #f- 1
39811 Qg2 =% oo o.x +1
THE33 851 EE (13 0 +1,5/:258
15843 0 9493 Ba.0 1.1 [+ ] #2540 -18
CWelghting
Frequancies Expocied WAEEsLe Dandmiicn Uncanmnly  Accapiance Limi
Hz o8 :1] a8 4B dB
3.1 54,7 54,8 0% 0,1 Ha
1755 54,5 848 0.0 0.1 ]
1.2 84,5 944 a0 [iR] #- 1
002 B4.8 A 0.0 a1 LIoh
10000 851 aa.1 =1 a1 1
195503 851 88,2 0.1 (R ] e
5811 84,2 853 0.1 o1 e |
Te43.3 65,1 5.8 05 0.1 +1.5/-25
150400 e 8.1 1.2 o1 #2 851-10

Cartfomsiry BB o 1 van 5
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E. Frequency and me welghtings at 1 kidz

For & sheady sinuscidal slsctrical input signad at 1 kHz on B relenenos kvl mngo and with an ingul signal et yislds =n indicaton ol Th
mferercs Bound prassund level with frequency weighling A, with the sound level meter set fo display F-iime-weighiod sound e, S-me-
wghiad sound sl and bme-vacage sound level ans rectided.

Tirme weighting Adsighied messured  Diferantial caviabon  Uncetanty  Acoepbires
Lirei
a8 4B a8 8
Fast 840 0.0 0.1 0.2
Sigw 840 0o 0.1 02
Leg 840 00 0.1 #-02
9. Puak C sound lavel

Indications of pas C atund lewel i lested on the least-sensitie level range. The teet signals are n single compilete cyce of an B kiz
Sirnsil Mg ard slopDing A fend crossings &nd poiitve and negatve Hﬁﬂﬂim&m that also siant and slop at per

Signals Measred paamater Expascind MSeas urad Davsation Uncestainty
B a8 -] df
Continous sigral & kHz SFL 1325 1324 oo (il ]
1 cvcla Paak 1358 35,8 (e} (=R
Confinuous signall 800 Hz SPL 1520 1310 .1 =R
Poa 112 ovcla Pk 4 1344 (=]} 0
Meg 172 evcle Peak 1544 1343 0,1 oz

10. Lewel linearity on the reference bevel ange

Lyl lineesaurity bs hessted with sfeady sinuscidal efecirical signals ai o frequency of B kiHz with e sound level meber sed for fneguency:
wasghting A on on e reference level mnge.

Ewpeecled Measwed Deviabion Darsimiaon Accoplance  Aoosptancn Limik
Aelatre Exfferential Lirmit Fietative differeniial
di di dl di i) dfl
4.0 .5 0.5 oo +- 08 +-03
#E 5 oo (=X} +- 0.8 w03
1045 0.5 (1] o #- 0.8 - 0.3
1055 1S o] o - 08 0.3
1145 114.5 (el e] [aKs] +H: 08 03
b |- - 1188 oG g +-08 +H-03
1245 1245 oo 0a +ls 08 +l= 0.3
135 135 oo o0 +-08 +-03
1HLS 1345 2] Lili] wf- 08 - 03
1385 155 ad Lili) wf- 08 - 03
1305 1S ad Ll #f- 08 wi-03
AT A 1374 1] 0.0 #f= OB +i= 03
1385 1308 [+ 0.0 4= OB =03
139,5 38,5 0o 0,0 +f= 08 =03
1480.5 1405 L] 0.0 += 08 #1032
4.5 84,5 0.4 - +-0.8 +-0.3
BL.5 BO.5 0.0 0.0 #- 0.8 = 0.3
.5 B4.5 0.0 o +- 0.8 #-0.3
7.5 i1 .0 0o w08 w03
4.8 4.8 0.0 (el w08 w03
ESE B5. B 0.0 el 0,8 0.3
E4. 5 B4, 5 0.0 (e11] =08 k0,3
L= 1 5.5 oo oo +L 0.8 +0,3
= 8 &1 o1 L 0.8 03
EET a7 &1 a1 &L 08 w03
LT A48 63 =R - 0.8 w03
k-1 ma o4 o +h 08 0.3
ME 51 OB az +:-08 +L 03
335 HA o8 0.0 +1- 0.8 +-03
x5 32 T a1 +- 08 +/- 0.3
b XA =K [ - 08 - 0.3

03
+- 2
w03
wi- 10
+-1.0

Uncerainty
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11, Tonaburst relpone

The responss of B sound kel meter io shor-dunasion signals is besind on the mierence leved ange with 4 iz fonsbursts ol slart and
s8op &l pern crossings and ane sxirecied from sieady 4 kHz simsoidsl siecirical input signals. The sound level meber i st iof freguancy
weighting A lacimym F-limg-waighted sound ewel, macdmum S-me-weighiod sound level and sound

APy Mol B eCorded.
Tone Burs duration in ma. Tirne wekghEng Expacind Mnasungd Derviaton Acoeplance Limil
a8 5] aB dB
Continuosus Fast 138 1378 o0 - 03
Slow 13T 8 137.0 .0 - 0%
Lieg 1370 137.0 oo - 03
200.0 Max Fgs3 1350 1380 el ] - 05
Mazx, Shra 1298 1328 oo += 05
Sal 13200 130.0 0.0 +H-0.5
o Max Fass 1180 1150 oo + 1 -1.5
M. Slowr 1100 1100 (] & 130
S b & [a1=] 110,00 0.0 + 1015
3 Max, Fpst 1100 1089 0.1 + {0 30
Serl 1018 1003 <21 + 10 <30
12 Overload Indication

Owarioad indication |s Sested on the leasl-sensitive level range with the Bound level meter ssl 1o daplay A-weighisd, ime-Invecage Sound
level Positter and negatine one-Faif-cycle sirscidsl alectnics signals of & fregquency of 4 kHE & used. The coe-haif-cycle signels i
exiracied from siesdy signals of (he & Ak sl Bnd beging &nd &l Bl 06 croisings. The diflerencs babvean the keals of e
poaiive aod regalive org-hET-eHe ngpul Signals thar 5181 chulad Ihg Jiplins of oaiicad incicaton & caloulaled.

08 dB di di il
026 1028 o0 oz w15
13. Lomg-term stabilty

Tha leng-bécm stabiity of & sound vl malar 5 ovalualed Trom tha Sifeencs Babwasn (Re A-waighied sound el indoated in response 10
slandy 1 KHE sigrals sopled al B baginning and end of B panod of opeeation. Tha pencd of cominucus operalon ks 20 min. The measured
diffarancs Bty the intial ard final indicaliors of A-weighled scund level s reconded.

6 2 g8 =] og
.0 04,0 000 008 w02
14, High-lewel Stability

Tt slabdity of 8 scund lovel milar b0 cperats conlinucusly in resporda 1o high 3igral lvals withoul significant change in serdlivily i
il from th detigennon Batwean the A-weighled soord hinveds indicated in mespoedn o0 steacy 1 kHz slecincal sgnal a7 the begnning
and and of & 5 min penod of continucs exposune i e signal. Thi level of the: stoady alecincal input signal s that which is requined fo
display the scund level thal is 1 dB less than the upper boondary of the: 1 kHz linsar operating rangs on e least-sensitive level range.

Maassired Star walua Moaswed End Valuo Dhpreiriaom LLincartainty Aooopiance
Lismil
a8 ] a8 a8 48
1388 139 =X 0.0 wi- 0.2

d

ettt st

Sl R Sl el i S B Sl
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Kalibratie-certificaat

Certificaatnummesr: AC-B064

Aarnrages Maagim : Sensornet
Adres Casuariestraat 7

£511 VB Den Haag

Geluidumerer Fabrikaa | SINUS Messtechnik
Type: Tango
serienummer © - #0001875
Klant 1D re To28 Gebrukers manual 29-06-2009

Microfoon Fabricaat | Microtech Gefell
Type MK255
Sefienummer : 15682

Vioorversterker Type . 9071445
Serienummer: 20695

Wijze van onderzoek: D geiusdsnveaumser & geialibreend conform [EC 61672-3:201 3 EeCIrasoousiss - Sourd el melers - Fan
3 Perndic 1e52 vOOF @en Kl | OaiLntsnneaurmeter,

Cnzekertveid: D gerapportesnde onasterheid B gebaseerd op sen gandaardonzekerheid, vermenaquuidgd met een
ceRnngnfanor k-2, weke Overseriomy mel &2n berousshaaihesd el van ongevesy 95%, De
uandaardonzekemend & bepaid woigens de EA-402

Herleidbaarheid: D& metmigen ijn uigevoerd met stancaanden waanan de hlecbaarhed naal |imer)nanonale
standaanden, [sn cversiaan van de Raad voor Accreditale | Aangstoond

Toelichting: D gelusdenseaumeter heeft met succes de perodeke fes voliooad als beschyeers i EC 6167 2-3-voor
idasse 1, onoer f omgewingscondiies genoemid i of oamiicaal
Een Type Goedkewring” & geleverd door de FTB onder numene 21.2 11204 voar ¢ mods en conform EC
G167 2-2%, Detskant of C2A de geluedtrneaurmeer i oorfanm EC &1 AT2-1;- voor eor dagse | midnament

Omaevingscanditics: Luchednuk 1324 hPa
Tesmper il 24 "C
Relatieve voChibghesd 40 %

Ontvangstdatum: 14 april 2020

Kalibratie datum: 15 april 2020

Certificaat datumc 15 april 2020 ,’__1_,._-—

('/_Si_._.———-—-
Lisgawaernd door: F. Salama

SONOR Falpg REIrealuce v Rt vOSPCGE DETICAE | IDeGEEA Dhe R w0 ALCIECIGAE (1 £ W GF OriCerTss sy

¥ Chemen vin's I ORREEAs mogen Bechn wonden GereprocucesrTiro O multimess weridaning van ce Euopesn
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Resulls

1, Praliminary inspaction

Frior to any measunsments, the sound level meter and all accessones aro visually inspecied: damags fo. or sccumulagsion of foresgn maierial
on, the probectian grid or disaphragm of the microphone. A8 relevant conirols are operated Io ensuee that they see in working ondes.

Aesults: SLM oK
Klicrophong Ol
Ao 2
& Power supply
Nlsasynad bafors Accustcal best MLA
Iesmnuire] afber Acouwstical bl ML
tepesuned befiore Elecincal 1est ML
Weasured afer Elacincal tosd MLA,
1. Envircnmernial conditlons
Tk SLELEE Bir BREESUNS, AiF DEMPATatED Bnd el humalily Br8 Mlaiunsd and nhaonsed 8l Ine Fian and and of the Balng.
Stant of lesiing  Pressure 1024 HPm
Teemparatun 4G
Rslatyvg humasSty &0 %
End ol 1nssng Pressoars Va4 hPa
Tempeatuns G
Fislative humicdby 35 %W

4 Indication at the calibration chech frequency

The indication of © sound level meter Bl the calfmiion check inequercy IS checiked by appication of B Caltewing scurnd calbrator and
adjusied, ¥ recessary, io indicaie The requised scund pressure level for the ensironmental condifions. under whech The iesis ane perfomas.

LM reading Bacrn -2y
Al pdpestmant - dB

Calbratcr used Inhouse Calibemior

5, Seli-generaied noiss

5.1 Microphons inslnlked

Sall-gonarabed roitn B Mikiunisd wilh D misrdplorsd ingialisd om i sound byeel mabir. The sound lived masber in the configurstion
Subrmited S0 (o issng, wilh tha mop-gangdive Wil rROgl Bl ERquandy saghting A Selctid. Thi indication of geeed prikiung Bvi
Aowmighbed sound level everaged cwir 10 measurdmants & recordod

Msagiinad LAag 153 ¢B
Expacied = 278 gl
Mleasyremant uncarkzinty 1.0 68

.2 Microchons reolased by thi ekeciical indu siansl divica
'With tha microphone replaced by the slecirical input sigral device The ndicated lewel of the tire-seeraged seli-generabed noies s meconded
far (ha mosl-eantihed vl rangs and for 8 fequency waightngs frvaibibla in the sound Sl meler

Messured Liag 187 db
Expectad = 25 diy
Moasuremend uncerisnty 1.0 dB

HOTE: The level of ssif-cenerated nolss i repofed for informaion only and s nol usesd fo essess conformancs 1o recuirement.
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6. Acpoustical signal tests of a frequency weighting

Trr $2ung el refer i sod for froguency wesghting A The frequency welghling is bested using an elecirosiatic sctusicr. Tre indialians on
thir sourd level msler is adust o equivalend free-field level. The efiects of mfections from the ciis of the scund bl Ml 5 included s

the adjstmaont data.

Fraspmncas Expecied Averags of bwo Daviation Tatal Accaplancs Lim#
Crevriafion mEasrEmET Uscarisinty
Hz a8 =) o8 dB dB
10000 (eX1] B4.0 0, oz &= 0.7
1259 oo TRD 0. oy +a 1,0
eI 0 (el 88,7 -1.3 -] &1 5125

T. Edecirical signal tesis of frequancy weightings

Fregpasncy waighlings & delammined relatve 1o the msporas 8t 1 KHz wing sleady sinasoidal eiscincal inpul sgnals and for e Hreo
Traguency weisRings 8 and C. The sound lovel meler is sei io display Falime-vesighted soorievel. On S rofecance level range and for
mach frssyaancy waighting o b tesind, the level of @ 1 iz input signal is adjusted o yield an indication that is 45 dB less tan S upper
it slmied i tha insinuction mﬂh‘l-l-mw-ﬂ 1 kMz on the refererce lavel range. The Pput siceal el g reconded
for the nire frequencies al nominal otiave imerals from 83 Mz lo 16 KWz

AWeighting
Frogquencies [Expeched Measumd [Dersinton Lincestaimty  Acospiancs Limil
He a8 dB dB a8 a8
B34 84,7 LR (1] (e ] +=1
1250 84,8 BeE o o1 +a 1
b 48 A -1 o1 +il 1
800,2 BdA w7 -1 21 i1
1000,0 Ba,1 B [al] a1 #i- 1
19953 85,1 -3 a1 o1 #a 1
a1 85.2 |53 [ o1 +i= 1
Te3.0 B5.1 BoE 0L (iR +1,51-25
158480 .3 8.1 1.2 ] #2816
C-Weigkling
Frequencies Expecing Mediorsd Drvialicn Uncariningy  Accepdarcn Limil
HE 48 -] -] & (]
L= T .8 o3 (vR ] +i- 1
1288 M ¥5.0 =R | i +i-1
a2 -2 1 5.0 (=R &1 -1
501,2 048 4.0 (=} §1 i1
10000 S5 1 g5 2 2a 0,1 +i=1
10953 5.1 853 o1 (1] s 1
Jean [ ¥ 5.4 a3 &1 -1
TB433 851 ¥ &y &1 1 51-25
15849.0 848 86,1 1.2 o1 +25 /<18

Corticaate AT 5008 Fagen ) v §
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. Frequency and time weightings at 1 kHe

For a steady sinuscidal slacirical input sigral i 1 WHe on tha redsrences level raegs and with Bn ingut sigeal thal ek an indcalion of tha
reienerce sourd pressuns level with freguency weighling A, with ihe sound level maier sot o displey F-lms-aaighoed scund kv, 5-lme-
wiighied sound fevel and ime-average sound evel ame recorded

Tirmap walighieg A-Vigigiaed medduied  Deflgranial denvdation Uncarisinty Arcaplancs
Limi
oB g8 o8 -1
Fat B0 oo o D2
Low 40 oo [1R ] +-0F
g B0 oo o1 -0

9. Poak C sound level

indications of paak C sound bl & tested on e Inasd-senaitan vl mnge. Trs besl signals ans & single comadie Cycha of an & KHE

sirersoid starfing and slopping ol 2ero crossings and positive and regative Ralf cycies of 500 Hz siuscdd Tad aiso stan end Siop af 2o

Crodsngs.
Signais MRS AR
Continous signal B kHz T
1 epcia Faak
Conlinuous signal 500 Hz L
Pos 102 opcle Faak
Meg. 172 cwcls Peak

10, Lerval lingarity an the refarancas laval rangs

Erpaiiig

di
133E
1380
1320
1344
1344

Miag el Dearcintion Ubtaimainty
di dii dil
jErE 1 o1
1359 31 o1
1218 0,1 ot
13484 0.0 0.2
1344 oo 02

Livwwl Bnvieieiy B8 biilind wish Slgady sinuscedal electical signais w1 & frequency of 8 KHE wilh the sound sl miler 3ol for Bequandy-

wisighting A cn on B redeancs il rangs.

Expaciag Meatysad
aB dg
1.0 845
59,5 G0.6
104.5 1048
1055 1088
14,5 114,56
1185 118.5
134.5 1245
13E 12195
135 134.5
155 1355
135 1345
1375 1378
1385 1345
1305 1385
1805 1405
45 e
B85 BEE
Ba5 BLE
78,5 THE
745 T4
80.8 608
B4.6 28
8488 506
4.6 f4.8
48,7 A66
445 44,7
9.5 8.9
ME 351
s 341
e 12
ns 22

Dhnviatian Acceptance  Accaplandd Limil  Lingarimnly

Difgegntal  Lomit Rplasve  d®arrsal

di

0.0
0.0
oo
=01
ey
(1]

w08
- 08
+#-08
08
+a 01,8
#0,8
=08
=L 0.8
= 0.8
=L 0.8
&L 0.8
& 08
+ 08
+-08
=L B
& 0.8
#f- 08
- 08
+-08
+ 08
+-08
wf- 08
w08
w08
- 08
- 08
+- 08
+ 08
+- 08
w08
- 08

4B

w03
w03
=03
0.3
+fa 3
03
=03
03
w03
w03
0.3
02
k0,3
k0,3
03
+-0.3
+f- 0.3
=03
=03
+03
+-03
+- 0.3
- 03
i 0

+= 103
+H-03
R

w03
03

Fagerad wn §
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11, Toneburst meponas

The resporse of the sound level meter 1o shom-henlion Honais & tribid on ihe refarenc livel mnge wih 4 kHr onebursis tha star and

siop & zero crossings and & exincied fom sheady 4 kHz sinusoidal elecivical inpul signals. The sound level meter is sel for frequency

waighting A Mmdmum F-Sime-weighisd soued linvgl, masimum S-tme-vweighied sousd lovel and scund

Exposure lvel ans recorded,
Towss Bursl duration in ms.

Coffnuous

2000
]
a3

12, Craslead indication

Time weighting Expecied
f=i:]
Fas! 137,0
Sl 1371
Lea 1371
e, Fasi T
e Sloww 1287
el 1301
Mace Fiaeni 181
Mae Slewy 10,1
Sal 1,1
g, Fasi 11,1
Sal 1,1

Mras.red Dundstion  Acceptance Limd  Uncartainty
o 4B dB dB
1371 a1 4+ 03 2.1
1371 oa +H-03 (= |
1371 0.0 +H-0.3 a1
136.2 01 +-05 a1
1286 41 -5 Bt
130,1 0o -0 a1
1184 =Ka) + 1.0 1.8 =R |
10,0 4.1 +1,0 2,0 0.1
10,0 0.1 #1015 0.1
100.0 032 #4030 o1
1008 a1 1,020 o1

Overioad indication i 1ested on B mast-seraihea gl rangs with the sound ol meter st to display A-weighted, tme-avemge sound
lavnl. Pesiive &vd regative crp-hali-cycie sinuscidal electrical sipnafs o 8 trequency of 4 kM2 s vsed. The one-hallopdie signals. is
atrpcied from slaady sigrads of the same signal level and begies and ends at zem crossings. The difference bebwesen the levels of tha
Bositive Bnd negative ong-hal-cyche inpul signals that first caused e displays of overiod indication is caiculabed.

Pogilirg sigral

13, Lesng-tarm stability

The long-term stabilty of @ sourd kreal meter s evaluabed from B difference batween tha A-weighied sourd livels indizaled i resddrse 1o
sieady 1 kHz signals appled ai tha bignning & énd of a parod of cperalion. The penad of ceniinudus eperation @ F0 min. Tre meaduned
differerce betwean the inital and fesl Pdicationd of S-wiighbsd S vl is rdonded

S gl

¢
Mo

14. High-level Stability

Pegative signal

dB
1014

Ered sigral

df
4.0

4B
oz

Uncartainty  JAcoeptance
Lima

B
a2

48
e 1,8

The stabilty of & sound level meter io operaie continuously in responss bo high signal levels without significant change in sensithvity is

ervalustesd from he difference between The A-waighied sound levals indeated in reaponss 1o a sheady 1 kHz slecincal sigral o1 the begrning

ard end of @ § min period of cofnucus &xpiiere 1 The signal The kel of e sleady sfectnical mpul Bgnal is Bl which is mequired 1o
dispiay e pound level et it 1 68 less than the upder boundany of T 1 kHZ Enesr operating range on the Rast-seraiive kvl rangs.

Measzured Start valoe

dB
1370

Mapiured End Vale

an
1370

Denviation

di
[l s)

Uncerininty Accaplance
Lot

=11
0,08

[
02

Peginud van 3
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Geluidsmeter

hMicrofoon

Voorversterker

Kalibratie-certificaat

Certificaatnummer: AC-8065

MNaam : Sensornet

Adres Casuarijestraat 7
2511 VE Den Haag

Fabrikaat : SINUS Messtechnik

Type : Tango

SEMerLrmmer | #O0O187T4

Klart iDnr ; TO32 Getrukes manual  29-06-2009

Fabrkaat ; Microtech Gefell

Tvpe ; MK255

SETErILMMIMmEer | 15641

Type: 9071445

Serienummer - 20721

Wijre van onderzoek: D gecacinieaumess i Qeilnoeend conlomn [EC &1672-3:201 3 Eleciraacoushcs - Sound kel meers - Pa
3 Period tesd voor een Base | gefuadiniveaurmeter
Dnzekerteld: D gerappoimesnde onpeterned & gebasserd op een Sandasrdonzekerhekd, vermeniguuidigd mef een
cekingulacior =7, welie cuersentom] mel sen belrouswhasrhed riena van ongewesr 358 De
standaardonsekerhed 1 bepasis woigens de EA-0Z
Herleldbaarheid: D rafingen fyn wilgevoserd mel Sandaanden waanan de hefeidbaarhesd naar |inierjreconale
slarclasrden, fen overitamm wan de Rapd voof Accreciilsie i Asrgeinant
Teselichting: D psiunciirveaurmeier heell mel sucoes de penccdisie Ses woloo s Descheven in [EC 6167 3-3 voor
kianae |, orcer de omgevingscondies gencemd in dil centifcaal
Een Type Goedmeunng” & geiewend door de PTE onder fumme 212101 2.04 voor i mock e canfor EC
G167 2-2= betekent df dat de geludsnaeaumeter & confiorm IEC &1467 21 voor sen dase | ralruman
Omagevingscondities: Luchicruk 1025 hPa
Termperatuur 24 T
Reslatiesy worhiighesd 9%
Ontvangstdatum: 14 april 2020
Kalibratie datum: 15 apil 2020
Certificaat datum: 15 apeil 2060
=TS oS
Lizgevoerd door: F. Salama
SR EDiatn RECPOCLCTE Wi T wORECIGE CEVDT Gt & [DEGELAN Do T woor ALLTRCENGE & 59 VN £ SRS i
Egeeaine } GEChEle van et LGN SO0en SECL wiien QEeFoCUCssT na W MUk v van o Biepiaan
MW VR AT B Ml T i BOROR et Cooperation lor Accredicaon j£4] e v de AL s

Tesefoo 030 @76 M 79
Emal miodisororasone o
Rl v 30038035

Caf CorpiEig wirch Ve Do Mt 'wOrDainoau G moen SCMNOR
Embrpte. FOch cie Al vino® ACERECILEE Srapevhis St sl
AT

Reongniion ATangemenn [WRA] voor ce weter i
HEBIGEE W ERELenIIHEn

Fagea | vl



% S0MOR Malbrate, Egeleice 2. 3437 W Nieswesiin, Teleloon: 030 879 T8 79 E-mad irdsfnoncralbeationl. Kvid nr 30738038

Rosults

1. Prafiminary indpoction

PFrior \o any measuremanis, the sound level meier and all accessories ans visualy inspectect damage (o, or scoumsdation of foneign material
of, thi prolecion grd or daphragm of e microphone. All relevant condrols ane operaded 10 ensune st Ty ane in wonidng order.

Rargaults: 5LM o
Microohons oK
Acopiaorian =
i: Poswer supply
Meatased badors Acoustical 1881 HA
Meassred afler Acoustical et A
Measured belore Elsctrical best A
Measwed afier Ebsctrical st NA
1. Ervironmental conditions
The siatic air prossunn, B WensERiung and relaties Pumidty a meassceed and recorded &1 the 5an and end of the tesfing.
Start of lesting Pressure 1025 hPa
Tempamburs 249 "C
Ruefabiee Furmidiy 8 %
[Erad of baslind Pradduig 1024 hPa
Temparatura .- B
Retatoee umid ity 5 %

4, Indication at the calibraticn check frequancy

Thee indication of the scund level maler af t calibration check Imquancy is chacked by application of & calbrabed sound caltrmor and
adjusind, i necessary, bo indicate the requined sound pressuns el for The evdonmantal condiions wrdker which this 16518 800 poafomesd

ELM mading Bl B dB
Afier adiusiment - il

Calbraior used Inhouss Celboalor

. Seil-generated nolse

£.1 Microphone nstalied

Saif-gararated noise B maalred with e mcraphons installed on e scund el metlr. Tha sound bl seter i e configusabon

submitied for periedic besting, with the mesl-seraitve Bl mnge &nd Tequancy waightng A sslecied. Thi deaton of sound prasiuns linal
Mweighied sound el averaged ovwer 10 Maasunements s necond

giured Laag 181 di
Expacied «< 706 di
Wi ramend uncemanty 1.0 dB

5.8 Memahons nédlaced e the alecircal inpu) sanl Gevice
iih the microphons rigladed by the alscincal ingad signal device The Roicated lavel of the ime-averaged sali-generated noisa s recorded
for tre madl-gantithed el rangh & i 6 Treguandy weightings rvailabls in the sound Ml meder,

Meagsad LAsg 13,0 dB
Evpeciid = 28 dB
Measwremen unceriaingy 1.0 dB

MOTE The lewel of seff-generaied nole s recoried for indormadion only and |5 not ed 1o assess condormancs b o neounement.

Pagian ¥ wan i
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B, Acoimtical gignal teats of a froquency weighting

Thie sound lvel mader s sol for freguency wesghting A. The freguency weighting s losied using an elecirostalic actusior. Thae indications on
1R soiing il malad B a5Us 10 sgubmlsnt feoe-feld level. The affects of refisctions from tha case of the soind level mebr ane intudaed in

1 adjusliman dilh.

Frequercies Expeciand Averags of twa Daoviaticn Total Accaptance Lime
CwraiaSion MO BT Urcertainty
Hz di ¢B a8 4B di
000 oo 940 L] 0z 07
1289 =X} Tan o1 0.3 +h 1,0
TRa3D oo Bg.1 0,8 s w1 5/-25

T. Electrical signal tests. of frequency waightings

Frequency waightings is determined nelairos 1o the reaponss & 1 kHz using sinady sirsoudal elecincal input signals and for the three
frequency weightings A and C. The sound lewel maber & 8f o Ssplin F-lime-ssighied soundiavel, On fhe reforence level range and for
each kequency wisghiing 4 be teaied, the el of & 1 kKHz inpul signal is adjusied |0 yeld an indicalion that is 43 d8 less than the uppss
fimi stabeed in Tl ingdructon manual for tha Bnear openasing ange at 1 kHz on the refierenon level range. The inpud signal el i neconded
foor sk ming frequancies o2 nominal oolave interals fom 83 Mz o 16 kKHz

AMNeighting
Fraspancigs. Expmcied Wieasured Deersimtion Urcertainty  Accepiancs Limid
Hz =13 dB dB 4B dB
B3 .7 048 a4 LR s ]
1258 4.9 B a0 0.1 s
2512 B8 Bag 040 0.1 #-1
5012 TR ] BaA 0.0 a1 -1
10000 51 85,2 .1 0,1 a1
b A 852 a1 oA |
k1 852 853 0.1 0.1 #-1
Toda 3 oK g5 0.5 0.1 15125
15845,0 B4 8 5.1 1.2 2.1 +2 8018
C-Aeighting
Freguenoes Eapacied Meanyned DeEwintan Urcaitainty  Adcaplancs Limi
Hz dB dB 4B B 4B
[ =R B4y b 02 LR -1
1258 B8 050 o o w1
%12 B8 a8 0z o - |
50,2 B4.8 850 a2 o w1
1000, 0 95.1 853 L1k o1 #a 1
19553 51 053 03 0. -1
k- R Ba2 BE4 03 K w1
Tedaa R aeT ar o &15/-25
158400 e 9T oA B +2, 5118

Cotdoast~ AC-BGEL Pagess ) et b
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. Frequency and Bme weightings at 1 ke

For a steady sinuscedal slecinical inged signad ol 1 kHE on @ rifamncs vl rangs & with 8n inga signal thal yields an indication of e
feferance sound pressune level vath frequency wisghting A, with the sound level maber 3at o Ssgtay F-lime-waightad sound level, 5-time-
weighied sound level and time-average sound hevel one reconded

Tema wasghting AWeighied messured  Differential deviation  Uncertanty Acceptance
Limit
¢ @8 @l 4B
Fast - | aa LIk #i- 02
Siow 84,1 oo 0.1 *l- 0.2
Leg 041 0o 0,1 wi- 0.2
8. Peak € sound level

incications of peak © sound level B lested on The lnast-seraitie ol mnga. The bl signals are & 3ingie comphibs cycs of & & kHz

sifusold starting and slopping at zem crossings and posiive and negative half cycks of B 500 HE siroscld Sl a0 starl and a5 &8 tem

Crossrgs.
Signals Magsurpd paramiinr
Continous sigral B kHz SPL
1 evela Feak
Conlinuous signal 500 Hz -
Poa 12 oycle Peak
Meg. 172 oycla Paak

10. Lewed lingarity on the reference leval rangs

Enpasipg

gl
1328
1380
132.0
1244
1244

Mg rad Diarviation Urscartaingy
dB dB8 dB
1525 3,1 0.1
1354 0,6 0.1
1324 o,0 o1
1345 0% 0.2
1345 0.t 0.2

Level Braarity i baslnd with slaady sinuscedsl slecincal sipnals &1 & Sequency of B KHE wilh the sound level meler sel for Sequency-

weighling A cn on the reflrence level rangs

Eupstciind Weatuned
dg =3
0.0 B4 6
LER LA
104.8 1048
106.6 1006
14,5 1148
1Me8 1198
124.8 1348
1IRE L
18 pER ]
1356 1348
1386 134,68
1378 1376
135 1386
1Za8 125.8
1408 408
wa e
K s
BB BE
T8 TaE
74,5 T48
80.8 sas
.8 S
50.4 508
4.7 bl
488 #a.T
446 447
L 309
e 40
FhE Ja.8
e EER
ne 3.8

#-03

03
1,0
1,0

[hviaitian ﬁmﬂmhﬂw

Differmrial  Limi Ralatve

oa
o4

At 4 e 444

=03
=03
+03
w03
#- 03
#-03
- 03
-0
=03
#1023
.03
+ 0,3
+ 0,3
=03

- 0.3
=03
.03
.03
#-03
w03
w0
+- 03
w03
+LD3
k03
+- 03
+- 0.3
- 03
- 0.3
+f- 03

i & v
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11. Toneburst msponss

The response of the souond level meter 1o shat-Semion signals 5 tested on the reference level rangs with 4 kHe onebursts Sl shar &5

siop o zero crossings and ane Exieecied from sleady 4 kHE sinuscidal slecirical inpul signais. The sound level meter is: sel fof reguancy

weighting A Maximum F-fime-waightied scund kvl macdmum S-iime-weghied scund level and sound

Exposune hevel ang rgdorded
o Buarsl duraiion in ma.

Conmfmuous

2000
0
03

12, Crvericgd indication

Time weightrg

CFEFFERERER
T

Espanted

-4
31,0
1371
1371
1361
1287
1301
18,1
1101
1101
10,1
i

Madfinsd Drwiption Acceptance Limit  Uncedaicty

-] a8 dB8 48
13r.1 2.1 =03 1R ]
1371 =1 s] -0 1]
1371 o0 +- 03 &
1362 o1 +fa 08 ot
1207 [=ks] += 0.5 o1
1301 (=1 +- 0.5 o1
1181 [=1] #4015 a1
1101 [=1s] & 9030 o1
1101 oo #9018 o1
10a8 0.2 + 1,030 o
1008 4032 + 10030 =R ]

Creroad indcasion is testid on e ast-saritve level ange with the scund level meter et bo display A-weighted, Sme-average sound
irvel. PosiSve and feghive ong-hal-cycle sinuscidal efecincal signals al o frequency of 4 KWz is msed. The ona-half-cycie sigrals is

axiachid bom sieady signats of the same signal ievel and begins and ends af zem crossings. Tha diference betwsen B vals of the
posilhad and nagaliae cna-haif-cyols inpul signals that firs! cavsed the dspiays of overdosd indication it calculabad,

Pogiinog signal

di
1021

13, Lang-tesm sinbility

The iong-tarm slabidity of o sound krvel meler & evalusted from the darancs Babwaan (ha A-waighied sound e NScaded in responss o
simady 1 kHz signals applied at the bagicring and end of & peeicd of operafion. Th peeicd of confinuCus cpenation i 30 min, The measwred
ditlerance babwean the india! acd fingl hdestens of A-eaighied sound sl @ moonded.

Stadt sl

dB
4,1

14, High-Sevel Stability

Blegative signal

=]
10,5

End signal

dil
B

Dewiation

dB
ma

Cherwimtion
dB

Uncermnty

i
005

AfopEiseon
Lirmit
B
#-02

The stabiity of 0 sound leve! meler o operafe contircusly in response o high sighal levels without significant chings in sty is

evaiuated from the difference between the A-vwsightied ourd linesls ndicated in /eepoao 10 0 ey 1 AHE lscingl sgnal & the Deginning

and end of 2 & min penad of confifuti axposuns IS P Sordl. Th bvid of he Sleady slesincal inged sigral &5 that which is requined 1o
displey the sound leve] thel is 146 BEs han e upper Boondary of the 1 KHE Eedar Dpermling range of e lnast-sonsithve lesed range.

Meaznured Frar] value

di
137.0

Meagured End Vialug

dB.
1370

Durvimdcn

dBE
o.00

Limsit

di
008

dBE
+-02
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AvA L 150

Kalibratie-certificaat

Certificaatnummer; AC-BES1

Adrnrager Maam : sensarnet
Adires | Casuariestraat 7
2511 VB Den Haag
Geludsmeter Fabrikaar ; SINUS Messtechnik
Typse : Tango
SErEnLIMmMmer FOO01214
Kiant 1D re : TO10 Gebrukers manus 29062009
Microfoon Fabrkaal . Microtech Gefell
Type . MK255
SEFETILITIIMET | 10615
Voorversterker Type 907 144.5
SETETLETITEr | 20112
Wijze van onderzock: D geicachreveaumeier o geaaliboeerd confiorm B0 6 1672-3 201 3 Eleciroacousins - Sound level mlers - Par
A Penode st voor een Klasse | gﬁm-rm:r
Onrekerheid: D geraphonesnis orinekey e & el ap s dardasnborreksfescl vermernoulrSoed me s
chekiongpdacion &= 2, weloe gvereenimmt et oen betrouswbaser he! mlenad van ongeveer 554 De
sandaandonzekerheid o Depasid wolgens de EA-4 T
Herleidbaarheic: Dt-nmnqrnmugm:ﬂn el SIErEiAsnCen Waknan de Reriec Dadr e nagr fr'ﬁ'.'r]l"l.’ll'.n’ﬁﬂ.'
sancaanden, fen oversiadn v de Rasd voor Mfﬂﬂﬁfﬁ-ﬂ:‘l’m
Tm I:b;h.n.‘.'i.l wERLITea PEsaell risel SuC G v pteied® Tl wallooed i Deee P 1 EC 16T 230 vot
idagse |, ondier de omgeneangeondites genoernd n ol certificas
Een “Type Goedeeunng” & gelevend cood de PTE onder nummer 21.2 171204 voor o model en conform IEC
B1&72-2-, beteken ce dal de geilickneaurnes: 5 conlorm [EC 81672- - voor een Maie | insbument
Omaevinascondities: Lischicrus 106G hPa
Ternperaiuue Mt
Retatieve voohtigheid 53 %
Ontvangstdaturm: 17 december 2020
Kalibratie datum: 18 gecember 2000
Certificast datum: 18 december 2020
T Ao
Litgevoerd door: F. Salama __'_______,___..-—-—-'"_'—
I M e Rt O wt P v CETLIEIOT IR T T 0ol AL CHBES W L B ] CF DOCETEsnM]
[genecie ] O viry Rel CeishM Poce et it wirden emsnading g i MBI vl g il BTt

38T N PG En
Feednon O30 B7F 7Y 19

PR Egen S e oeslemming wir JOROH e brae

D etz WonT wersness ONcer het vwoorDehoud cx noch $040R
E0a0e, MOCn Of R voOr ACERSCENE SrpieE AamIransiEhes
b s ]

Coooermbor lor Actrection {4 on Wi oF AL Mt

Arancements [V v00F CF eecergtie
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Fesulis

1. Praliminary inspection

PFraor io any measuremants, Fe sound kevel meter and ofl socessones anes visualy inspected: damage 10, or accumrlation of foreign materal
o e pealection gnd of Saphmagm of the misraghaore All reflevan! contools are operatied b erune T By e in woking ofder

Raaulis S CiEl
Microphone (1 4
AL ORI i

L. Powuer supply

Massured baloare Accamlical test HA

Measured alter Aooustical tesd HA

Maasured belore Elecincal lost A

Moasired afior Elecincal besi HA

3. Emviranmentad conditicons
Th S8 o peaiiuns, & SEpariiune and il Pursigity pig mdiiared and reccrded &l tha e and and of ha asEng.

Starl of Instng Pressure 1018 hPa
Tompemture . B ]
Ralglive Femiddy 53 %

End of eating Prassuns 1018 By
Temparature b i
Relafnegs burmedity 5 %

4, Indication at the calibraticn check irequency

T indicalion of tha Sound lineel malor af ™ colbraton check Inguancy (8 checked By application of a caliemind scind cakbrator and
adpssing, if necessary, b2 indicaie the requined sound pressorn level for the envirorsmenial conditions. under which e tests ane perfarmed.

SLM reading Balone 8.1 68
After pdarsimery G 0B

Calbruiorn usad inhoisge Cakbrabor

£ Sell-genadabed moike

5.1 Whicrophoni installsd

Sall-giswraied nose it meatuad with the mcrophons bl on the sound bl mabar. Tha Sound Myl madar 0 ha configaralon
subrmiting Tor pericdc wealing, with T mosl-Sensith il ricgd Boed Ppgquinsy wiighting A selecied. The indicalion of sound prossune bevel
A-vaighied sourd lavel avenaged cver 10 measurements is recorded

Measored Laeq 18,1 dB
Expected < 27 6 4B
Measyrgmen] unogsianty 1.0 d8

5.2 Microphons meclsced by s slecincal irput siorsl davics
for the most-sensitive lewel range and for all fequenty weighiings srailable in the sound level Sader

Meagured Liog 192 df
Exppohad <2548
Musasuremant uRcenainty 10 dB

NOTE Tha ival of Sall-ganaraed fmoish i meomed o informaton cnk and i nob used 10 B5S0e5S COMIOAMAne o & regunsment

Caruipus & ddein Pagra T vin
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E. Acowsfical sigral tests of a frequency weighting

Thie souined level maler is sef for frequency waighting A. The fequency wasghling is fesind using a calitraied multirequency scund calibrrior.
Thar indications on The sound evel metar s adpust o squivalen] free-Seld level. The eflects of miflections. from the cise of the sousd el

mefer e included in the adiustiment data.

Fragquancins Espacied Apemage of o Caviaton Tofkall Aoceptance Limi
Deviation TS TS Lincesiaingy
Hz di & 4B a8 8
10000 040 .0 [N 0.2 07
1288 00 Ta2x a3 B3 & 1.0
TE43,0 o0 53,1 A5 o8 180248

T. Electrical signal tests of irequency weightings

Friguisncy wisghtings is Sebermingd raiathas to the response o 1 kHz using staady sirusoidal shectrical input signafs and for the three
frequency waightings A and C. The sound kvl meter is s io display Felime-seighied soundisval. On the reference level range and for
mach freguency wsghling 0 ba Sested, the level of 8 1 kHz inpul ssgnal is adjushed o yield an indication that & 45 dB less than the upper
kmi sialed in B nstruction manual for the near operafing range al ¥ kkz on the reference level range. The input signal level |3 reconded
for the nina Fequencies &1 nominal cclove ntecvals Som 63 Hz o 16 kHz

AWeighting
Hz ol di ol | db
-~ | T pen 02 o1 -1
125.9 L an 0.0 [ A w1
2 2] Bag 0,0 o1 a1
04,2 54,8 84T 0,1 a1 1
1000,0 55,1 g5 1 00 o1 1
19953 5.1 851 o0 LA L
ant 2 n&2 a0 o1 w1
i R B S o8 (A #15/-25
158400 od| 6.0 1.1 o1 +3 5118
C-Weighting
Freguercies. Expeched Measyed Cerviaton Urcerainty  Acoeptance Limit
Hz dB of i di dai
3.1 BT N a1 o1 w1
1288 wa =] o1 0.1 +ie 1
2812 848 o500 a1 a1 +ie 1
501.2 2R ] .9 a1 o1 w1
1000.0 LR b i =R wi- 4
THRS3 B - K| =R wi- 1
0811 e o ] =R | R | -1
a3 =28 47 oy 0.1 L1258
15849,0 4.9 BE.1 1.2 o1 &3 5718

Casfcaning. 455251 Pagiad van §
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£ Frequency Amd me weighlings af 1 ke

Fisr & ilaady sinuicial elecinical input sigral al 1 kHz on B relerencs level rangs and with an inpul signal Bhad vields an indicafion of the
weirighla $ound Mol Bad L gradrage scund sl ane racrded

Tima waighling ANoighied measured  Differential deviation Lincariaingy ACooiancd
Limrai
ofl o8 di dB
Fast B0 ad 0.t 0.2
How B 0.0 o 0.2
Leg 840 0o o + 0,2

8, Peak C sourd level

Indications of peal © sound bevel is iested on the lsast-sensitive level ange. The tes! signais afe o single complete oycle of an 8 kHz
Sruaoid slanng and slopping ol Tar crossings &nd poditive and negitee hall cycles of & 500 Hr uinusoid thal alio stan and slop at beno

Signals. Measwred pamamaler Euwpecied Weasured Ceviabion Unceraingy Aoceplance
ILimit
aB | dB 4B dB
Conlinous sigral A kEHz SPL 1325 1324 oo a +10,3
1 eveln Paak 1359 1358 0.3 ai e 2
Continuous signal 500 Hz GPL 13240 131.9 0.1 [iR w03
Pos 152 Swcli Paak 1344 134 aa a2 w- 1.0
Mea. 172 cvcla Preale a4 1A ad a2 LR
0. Lerwed linearity an the relerence level range
Lot lineasity s basind wAth steasy pinuscidal sloctrical signals al o freguercy of 8 kHr with B sound level meter sot for fregqusncy-
wighting A on on B referenos level mnge.
Expacind Moasared Dwwiasion Deriation Aocoplance  Acoeptance LmE  Unocertainty
Aetatre Deffererial Limi Rielative chifarersial
dB ol il dfl 1] = 1] -1
04,0 o4 o4 o0 +- 0.8 03 0.1
95 5 o a0 +f- OB +f= 0% R
04,5 64,5 B ad - 0LE wi- 05 iR
[ F 1655 o [l #f- 08 #i- 0K 31
14,8 114,58 oo a0 +- 08 #i- 03 B
185 18,5 oo 0.0 + 0L +=03 6.1
1245 1245 oo 0.0 +l 08 #03 0,1
1305 1985 o a0 +-08 #-03 0.1
1345 1345 og 0.0 +f- 08 - 0.3 21
1385 BT =1} 00 - 08 w03 [ER
1385 1385 g oo - 08 =03 21
1375 13T 5 ag i =08 =02 (=R
1385 1385 ad o +H=- 08 =02 =R |
1305 1385 L1l1] (1R ] + 0.8 =03 a1
130.5 1305 L1k} A0 +-0.8 #-03 o
Ba5 Bd.5 0.0 - #- 0,8 #-03 o
s LI 0.0 o - 0.8 #-03 a1
Ba.B LR 0.8 =1} w08 -3 Qi
795 85 0.0 o 0.8 =03 [N
745 745 0.0 oo +H 0.8 #.03 Qi
B35 B35 oo oo 0,8 03 0.1
4.5 B4.5 oo oo += 08 +=03 01
525 505 (o1} ils) - I8 +-03 LR
545 545 el i} - O +-0.3 0.1
455 458 g a - O &f- 03 0.1
Er 445 A 0,1 - 08 &= 03 o1
24 1] oz 0.1 +ie DLW &= 03 0.1
BT LT o3 a1 e DL +03 o1
o ] T 03 an +f= 08 +i= 0.3 .1
X4 2a <E 0. +i- 08 +-0.3 oA
34 e £ L - 08 wi- 0.3 1
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11, Tenaburst response

Tt reapanss of T sound bl meder o shor-coration signals s %esied on the reference level range with 4 kKHe icnebursis thet star and

hop 8l ZaM HUEsings and ang exdracied from sieady 4 kiz sinuscidal electrical inpul signais. The sdund level metes i ol for eguancy

waighting A Meodemum F-lime-weighted sound level, maximum S-ime-weighted scund ieval and sound

ERposre kel are recorded.
Tons Bursl duralian o ma
Conbinuous
000

2.0

&3

12 Overioad indication

Tima wasghting Espacied
3]
Fast 1370
Slow 178
Leg 1370
Max. Fasl 1380
Max Slow 1A
Sel 1302
Max. Fax 1180
Max. Sloer 1188
Sal 1100
Mazx. Fagl 1100
Sul 1010

i resd Demwiation Accopiance Limit  Uncedtainty

- dB dB ol
1378 als] +- 0.3 o4
1ra {=1:] w=- 0.3 o1
R F (=] wf- 03 o
1351 a1 =05 2.1
1288 oo += 05 .1
1300 [=K=] +i- 05 (1 ]
1188 {=1:] w1015 o
1188 =1} 1.0 -30 iR
1190 {=Ts] & 10 -1.8 21
e 0,1 #4020 'R ]
noE 4.1 1,00 3.0 0,1

Ovmriasd indicalion is tesled on the lesst-sensiive vl range with e sound level maber sel (o dapliy A-weighted, Sme-deenige sound
level. Positive and negatine one-Faif-cycls sinuscidal electincal signats 81 & faquendy o 4 kHE i used. The one-hall-cycie signals s
exiracied from stesdy sgnals of (he Barme sighs! livel and begics and ends Bl PieD Croiings. Tha SfTomnon v @ ovels of the
posinen and reglive ors-RaT-crehi gt AigRais Th Bril clused e GsplagS of ovaricad indcaten is caiculaled.

Poxsitesn signal
1]
20

13. Lomsg-tenm stabiliy

The long-term stabiity of 8 sound vl mber is svaiuaied from T STenench Dawisin b A-wpghied soond lovels indicaled in responss o
sisady 1 kHz signals sppled af the beginning and end of a pancd of openation. The period ol conlinuoes: cpemtion i 30 min. The mosuned
iffarancs Etwaan tha indial &g Snal indications of A-vwesghied Sound s 1S Peconded.

Start signaf

di
B0

14. High-bevel Stability

Hegaties sigral

a8
101.8

Erd sigral

[hevintion
di
02

Urenrtainty

di
oz

ALLaplancn
Lt
di

o158

The stabiity of & Sourd lived Meler b5 oodride ConbnuoUEly i eEpons 1O high Signal vels withoul sgnifcam changa in sensihity &

enhaabed froem he difierencs iyt B Aowiighied sound leals indicated in reaponss i & sleady 1 kHe elecirical signal af the beginning

and and ol & 5 min panisd of confinudis. seposung 10 tho signal Tha keasl of tha sleady slecincal inpul sgnal ks that which is reguined o
dinply (hi s lewel Thist i 1 dB less than Thi upper boundany of The 1 kMz near cperating ange on the leasi-sensitive level mnge.

Bepaired St value

dil
13

Migadungd End VR

afl
1374

Dation

2il
.00

Unceraingy

dik
.08

Acceplanca
Lim#

@i
+f- 0.2

Pagan s
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Kalibratie-certificaat

Certificaatnummer; AC-BES1

Adrnrager Maam : sensarnet
Adires | Casuariestraat 7
2511 VB Den Haag
Geludsmeter Fabrikaar ; SINUS Messtechnik
Typse : Tango
SErEnLIMmMmer FOO01214
Kiant 1D re : TO10 Gebrukers manus 29062009
Microfoon Fabrkaal . Microtech Gefell
Type . MK255
SEFETILITIIMET | 10615
Voorversterker Type 907 144.5
SETETLETITEr | 20112
Wijze van onderzock: D geicachreveaumeier o geaaliboeerd confiorm B0 6 1672-3 201 3 Eleciroacousins - Sound level mlers - Par
A Penode st voor een Klasse | gﬁm-rm:r
Onrekerheid: D geraphonesnis orinekey e & el ap s dardasnborreksfescl vermernoulrSoed me s
chekiongpdacion &= 2, weloe gvereenimmt et oen betrouswbaser he! mlenad van ongeveer 554 De
sandaandonzekerheid o Depasid wolgens de EA-4 T
Herleidbaarheic: Dt-nmnqrnmugm:ﬂn el SIErEiAsnCen Waknan de Reriec Dadr e nagr fr'ﬁ'.'r]l"l.’ll'.n’ﬁﬂ.'
sancaanden, fen oversiadn v de Rasd voor Mfﬂﬂﬁfﬁ-ﬂ:‘l’m
Tm I:b;h.n.‘.'i.l wERLITea PEsaell risel SuC G v pteied® Tl wallooed i Deee P 1 EC 16T 230 vot
idagse |, ondier de omgeneangeondites genoernd n ol certificas
Een “Type Goedeeunng” & gelevend cood de PTE onder nummer 21.2 171204 voor o model en conform IEC
B1&72-2-, beteken ce dal de geilickneaurnes: 5 conlorm [EC 81672- - voor een Maie | insbument
Omaevinascondities: Lischicrus 106G hPa
Ternperaiuue Mt
Retatieve voohtigheid 53 %
Ontvangstdaturm: 17 december 2020
Kalibratie datum: 18 gecember 2000
Certificast datum: 18 december 2020
T Ao
Litgevoerd door: F. Salama __'_______,___..-—-—-'"_'—
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% SOMNOR Kabtrats, Egebwandn 2, 3437 W Naivagain. Talelosn 030 579 79 79, E-mail infoffsonorabbrate nl. Kvd nr-30238036

Fesulis

1. Praliminary inspection

PFraor io any measuremants, Fe sound kevel meter and ofl socessones anes visualy inspected: damage 10, or accumrlation of foreign materal
o e pealection gnd of Saphmagm of the misraghaore All reflevan! contools are operatied b erune T By e in woking ofder

Raaulis S CiEl
Microphone (1 4
AL ORI i

L. Powuer supply

Massured baloare Accamlical test HA

Measured alter Aooustical tesd HA

Maasured belore Elecincal lost A

Moasired afior Elecincal besi HA

3. Emviranmentad conditicons
Th S8 o peaiiuns, & SEpariiune and il Pursigity pig mdiiared and reccrded &l tha e and and of ha asEng.

Starl of Instng Pressure 1018 hPa
Tompemture . B ]
Ralglive Femiddy 53 %

End of eating Prassuns 1018 By
Temparature b i
Relafnegs burmedity 5 %

4, Indication at the calibraticn check irequency

T indicalion of tha Sound lineel malor af ™ colbraton check Inguancy (8 checked By application of a caliemind scind cakbrator and
adpssing, if necessary, b2 indicaie the requined sound pressorn level for the envirorsmenial conditions. under which e tests ane perfarmed.

SLM reading Balone 8.1 68
After pdarsimery G 0B

Calbruiorn usad inhoisge Cakbrabor

£ Sell-genadabed moike

5.1 Whicrophoni installsd

Sall-giswraied nose it meatuad with the mcrophons bl on the sound bl mabar. Tha Sound Myl madar 0 ha configaralon
subrmiting Tor pericdc wealing, with T mosl-Sensith il ricgd Boed Ppgquinsy wiighting A selecied. The indicalion of sound prossune bevel
A-vaighied sourd lavel avenaged cver 10 measurements is recorded

Measored Laeq 18,1 dB
Expected < 27 6 4B
Measyrgmen] unogsianty 1.0 d8

5.2 Microphons meclsced by s slecincal irput siorsl davics
for the most-sensitive lewel range and for all fequenty weighiings srailable in the sound level Sader

Meagured Liog 192 df
Exppohad <2548
Musasuremant uRcenainty 10 dB

NOTE Tha ival of Sall-ganaraed fmoish i meomed o informaton cnk and i nob used 10 B5S0e5S COMIOAMAne o & regunsment

Caruipus & ddein Pagra T vin



% SOMOR pakbrese, Egubvsde 2, 3437 WU Napsveger. Telsfoon: 030 870 T8 T, E-mal infoffsoncricalibralis nl. Kl nr- 30238006

E. Acowsfical sigral tests of a frequency weighting

Thie souined level maler is sef for frequency waighting A. The fequency wasghling is fesind using a calitraied multirequency scund calibrrior.
Thar indications on The sound evel metar s adpust o squivalen] free-Seld level. The eflects of miflections. from the cise of the sousd el

mefer e included in the adiustiment data.

Fragquancins Espacied Apemage of o Caviaton Tofkall Aoceptance Limi
Deviation TS TS Lincesiaingy
Hz di & 4B a8 8
10000 040 .0 [N 0.2 07
1288 00 Ta2x a3 B3 & 1.0
TE43,0 o0 53,1 A5 o8 180248

T. Electrical signal tests of irequency weightings

Friguisncy wisghtings is Sebermingd raiathas to the response o 1 kHz using staady sirusoidal shectrical input signafs and for the three
frequency waightings A and C. The sound kvl meter is s io display Felime-seighied soundisval. On the reference level range and for
mach freguency wsghling 0 ba Sested, the level of 8 1 kHz inpul ssgnal is adjushed o yield an indication that & 45 dB less than the upper
kmi sialed in B nstruction manual for the near operafing range al ¥ kkz on the reference level range. The input signal level |3 reconded
for the nina Fequencies &1 nominal cclove ntecvals Som 63 Hz o 16 kHz

AWeighting
Hz ol di ol | db
-~ | T pen 02 o1 -1
125.9 L an 0.0 [ A w1
2 2] Bag 0,0 o1 a1
04,2 54,8 84T 0,1 a1 1
1000,0 55,1 g5 1 00 o1 1
19953 5.1 851 o0 LA L
ant 2 n&2 a0 o1 w1
i R B S o8 (A #15/-25
158400 od| 6.0 1.1 o1 +3 5118
C-Weighting
Freguercies. Expeched Measyed Cerviaton Urcerainty  Acoeptance Limit
Hz dB of i di dai
3.1 BT N a1 o1 w1
1288 wa =] o1 0.1 +ie 1
2812 848 o500 a1 a1 +ie 1
501.2 2R ] .9 a1 o1 w1
1000.0 LR b i =R wi- 4
THRS3 B - K| =R wi- 1
0811 e o ] =R | R | -1
a3 =28 47 oy 0.1 L1258
15849,0 4.9 BE.1 1.2 o1 &3 5718

Casfcaning. 455251 Pagiad van §



% SOMOR Kabbrate, Egebenide 2, 3437 W Miswwigien Talsfoon: 030 878 7O TE. E-mad wioeisororiadntie nl Byl nr: 30238008

£ Frequency Amd me weighlings af 1 ke

Fisr & ilaady sinuicial elecinical input sigral al 1 kHz on B relerencs level rangs and with an inpul signal Bhad vields an indicafion of the
weirighla $ound Mol Bad L gradrage scund sl ane racrded

Tima waighling ANoighied measured  Differential deviation Lincariaingy ACooiancd
Limrai
ofl o8 di dB
Fast B0 ad 0.t 0.2
How B 0.0 o 0.2
Leg 840 0o o + 0,2

8, Peak C sourd level

Indications of peal © sound bevel is iested on the lsast-sensitive level ange. The tes! signais afe o single complete oycle of an 8 kHz
Sruaoid slanng and slopping ol Tar crossings &nd poditive and negitee hall cycles of & 500 Hr uinusoid thal alio stan and slop at beno

Signals. Measwred pamamaler Euwpecied Weasured Ceviabion Unceraingy Aoceplance
ILimit
aB | dB 4B dB
Conlinous sigral A kEHz SPL 1325 1324 oo a +10,3
1 eveln Paak 1359 1358 0.3 ai e 2
Continuous signal 500 Hz GPL 13240 131.9 0.1 [iR w03
Pos 152 Swcli Paak 1344 134 aa a2 w- 1.0
Mea. 172 cvcla Preale a4 1A ad a2 LR
0. Lerwed linearity an the relerence level range
Lot lineasity s basind wAth steasy pinuscidal sloctrical signals al o freguercy of 8 kHr with B sound level meter sot for fregqusncy-
wighting A on on B referenos level mnge.
Expacind Moasared Dwwiasion Deriation Aocoplance  Acoeptance LmE  Unocertainty
Aetatre Deffererial Limi Rielative chifarersial
dB ol il dfl 1] = 1] -1
04,0 o4 o4 o0 +- 0.8 03 0.1
95 5 o a0 +f- OB +f= 0% R
04,5 64,5 B ad - 0LE wi- 05 iR
[ F 1655 o [l #f- 08 #i- 0K 31
14,8 114,58 oo a0 +- 08 #i- 03 B
185 18,5 oo 0.0 + 0L +=03 6.1
1245 1245 oo 0.0 +l 08 #03 0,1
1305 1985 o a0 +-08 #-03 0.1
1345 1345 og 0.0 +f- 08 - 0.3 21
1385 BT =1} 00 - 08 w03 [ER
1385 1385 g oo - 08 =03 21
1375 13T 5 ag i =08 =02 (=R
1385 1385 ad o +H=- 08 =02 =R |
1305 1385 L1l1] (1R ] + 0.8 =03 a1
130.5 1305 L1k} A0 +-0.8 #-03 o
Ba5 Bd.5 0.0 - #- 0,8 #-03 o
s LI 0.0 o - 0.8 #-03 a1
Ba.B LR 0.8 =1} w08 -3 Qi
795 85 0.0 o 0.8 =03 [N
745 745 0.0 oo +H 0.8 #.03 Qi
B35 B35 oo oo 0,8 03 0.1
4.5 B4.5 oo oo += 08 +=03 01
525 505 (o1} ils) - I8 +-03 LR
545 545 el i} - O +-0.3 0.1
455 458 g a - O &f- 03 0.1
Er 445 A 0,1 - 08 &= 03 o1
24 1] oz 0.1 +ie DLW &= 03 0.1
BT LT o3 a1 e DL +03 o1
o ] T 03 an +f= 08 +i= 0.3 .1
X4 2a <E 0. +i- 08 +-0.3 oA
34 e £ L - 08 wi- 0.3 1

Fagem i v
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11, Tenaburst response

Tt reapanss of T sound bl meder o shor-coration signals s %esied on the reference level range with 4 kKHe icnebursis thet star and

hop 8l ZaM HUEsings and ang exdracied from sieady 4 kiz sinuscidal electrical inpul signais. The sdund level metes i ol for eguancy

waighting A Meodemum F-lime-weighted sound level, maximum S-ime-weighted scund ieval and sound

ERposre kel are recorded.
Tons Bursl duralian o ma
Conbinuous
000

2.0

&3

12 Overioad indication

Tima wasghting Espacied
3]
Fast 1370
Slow 178
Leg 1370
Max. Fasl 1380
Max Slow 1A
Sel 1302
Max. Fax 1180
Max. Sloer 1188
Sal 1100
Mazx. Fagl 1100
Sul 1010

i resd Demwiation Accopiance Limit  Uncedtainty

- dB dB ol
1378 als] +- 0.3 o4
1ra {=1:] w=- 0.3 o1
R F (=] wf- 03 o
1351 a1 =05 2.1
1288 oo += 05 .1
1300 [=K=] +i- 05 (1 ]
1188 {=1:] w1015 o
1188 =1} 1.0 -30 iR
1190 {=Ts] & 10 -1.8 21
e 0,1 #4020 'R ]
noE 4.1 1,00 3.0 0,1

Ovmriasd indicalion is tesled on the lesst-sensiive vl range with e sound level maber sel (o dapliy A-weighted, Sme-deenige sound
level. Positive and negatine one-Faif-cycls sinuscidal electincal signats 81 & faquendy o 4 kHE i used. The one-hall-cycie signals s
exiracied from stesdy sgnals of (he Barme sighs! livel and begics and ends Bl PieD Croiings. Tha SfTomnon v @ ovels of the
posinen and reglive ors-RaT-crehi gt AigRais Th Bril clused e GsplagS of ovaricad indcaten is caiculaled.

Poxsitesn signal
1]
20

13. Lomsg-tenm stabiliy

The long-term stabiity of 8 sound vl mber is svaiuaied from T STenench Dawisin b A-wpghied soond lovels indicaled in responss o
sisady 1 kHz signals sppled af the beginning and end of a pancd of openation. The period ol conlinuoes: cpemtion i 30 min. The mosuned
iffarancs Etwaan tha indial &g Snal indications of A-vwesghied Sound s 1S Peconded.

Start signaf

di
B0

14. High-bevel Stability

Hegaties sigral

a8
101.8

Erd sigral

[hevintion
di
02

Urenrtainty

di
oz

ALLaplancn
Lt
di

o158

The stabiity of & Sourd lived Meler b5 oodride ConbnuoUEly i eEpons 1O high Signal vels withoul sgnifcam changa in sensihity &

enhaabed froem he difierencs iyt B Aowiighied sound leals indicated in reaponss i & sleady 1 kHe elecirical signal af the beginning

and and ol & 5 min panisd of confinudis. seposung 10 tho signal Tha keasl of tha sleady slecincal inpul sgnal ks that which is reguined o
dinply (hi s lewel Thist i 1 dB less than Thi upper boundany of The 1 kMz near cperating ange on the leasi-sensitive level mnge.

Bepaired St value

dil
13

Migadungd End VR

afl
1374

Dation

2il
.00

Unceraingy

dik
.08

Acceplanca
Lim#

@i
+f- 0.2

Pagan s
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libratie @

CALIBRATION
' ReA K 15

Kalibratie-certificaat

Certificaatnummer: AC-8044

Agrnracer Maam Sensornet
Hlres Casuariestraat 7
2511 VB Den Haag
Geluidsmerer Fabrikaat . SINUS Messtechnik
Type : Tango
Serierwemmer - #0001293
Kiant iD nr: TO20 Getwuikers manual 79-06-2009
Microfioon Fabrikaar Microtech Gefell
Type : ME255
Serenummer . 11922
Voorversierker Type 2071445
Serienumimer | 20121
Wijze van onderzockc D geiusderneaumeter i gexalibreerd confionm EC 6 1672-3201 3 Elsctoacousics - Sound leved mesers - Pan
3 Penodic pest, voor ean Klasse | geluschrnaaurmeler
Onzekerheid: D gerapponeends angeetheid 5 gebeseerd op een standasrdonaeioer e, vermeniguidad met een
cieingiacion &= 2, wielioe overeerkomi med een befrouwhaarherd renval van ongesser 3506 De
sandaarconzekerned s bepaakd volgers de EA-02
Herleidbaarheid: D metingen mn uitgevosnd met tancdaanden waanan de hefedbaarhsd naar inerjnationaie
stancaarcien, ien oveTsiaan van de Rasd voor ACCredHane [ Aangeroond
Toelichting: Die geiuichinhegmeter hesll et succes de penodisior (05t voiiooed 25 beschneven in IEC & 1637.2-30- voor
Idasse 1. order de mgevingsoonoines genoemd in dil cenificaal
Een Type Goetkeunng” B geleverd dood de FTE onder rumimer 212171204 voor di model en confarm EC
b 167 2-2-, betebent dii dat de gelucsrmemmeter i confionm IEC 616732- 1 voor een dasse | nstrument
Omaevingsconditics: Lk 1024 nPa
Temgeratuur 22 'C
Retatieve vochitigheld 43 %
Ontvangstdatim: 31 maart 2020
Kalibratie datum: | apeid 2020
Certificaat datum: | aped 2020
S daewma—
Uitgevoerd door: F. Salama f
SCRICH N RPPECLEIR o o] WSRO CEERLAN § ManEL [ 200 wocr AACOrecinte & BaN 4 08 CICETELEra
Egabaice I Chocneinn v Pt Sl it mogen Fechil worcen geepracuoeens ng v e RURRNETE wETkng wan C European
o7 W R weriragen. 30 hrikbelie [peterTyring van SON0R Cabras Conoeraion Iy Acrrecnor (58] & von oF LAC WL

Tewtnde 030 8Te 79 20
Emal rodisororpbnaent
30238038

A e ICaT WS VErSINSsE DNCieT Mt worDeh e cm mooh 50RO

| Eiarie. noch ce Rasd VOO AQCAECIMIE ETGErS) Al
EEL LN

Recogrition Avangemsas [MRA] v Of vesoemiens
PRI v PRI A

Caloarer AST BZAE

Fagas | wand




% SOMOR Falbrate, Egebewide 2 3437 W Nievwegein. Taledoon: 030 876 78 T8, E-mall infofjsoncricafibatie nl KyvK nf. 30038038

Resuits

1. Preliminarny irspection

Prigsf ie any maddunirmanis, (he sound el maber and 8l sooassorins don visusly insgecind: damege 10, of accumulation of forsgn mixecal
o, Thin proseciion giid & disgheagm of iha mecrophsms. Al sl Goninols &fe operabed o ensuny thal thay &8 0 walking order,

Rasuks: LM 0K
Microohang (5. .
At sorisd .

2 Pewer supply

Measured before Acousicad best LA

Ngasured after Acousiical sl LA

Kigasuned bafore Elecinzal teal MA

Nhgpgured afer Elacinicsl s A

The siatic air pressune, air lempenadure and relathve humidity ane measuned and neconded af B siar and end of the besling.

S of lesling Préasue 124 hPa
Tomperaiune 22°C
Rmlatoe humicity A3 %
End of lasting Pressurs 1024 hPa
Tampsermiung 22 °C
Foplnihed Posmidity 43 %

4. Indicaticn it the calibration chack Friquandy

This indcalion of B ssund bl matar al the caibalian chack Faquanty B dhecked by apphcaton of 8 caibiiled sound Salirmor and
Sfuiind, ¥ recasiary, 6 indeiie 1he nquined soand Soatsund el or e ervitenmentsl condilions widar which ih 108t ane piTonmed

ELM reading Beiom 92,148
Afar pojusimant B4 dB

Calbratss used Inhduis Calilaion

8. Salf-genarsted noie

£.1 Micrpphona nalaled

Sell-generated noize is measuned with he microphone installed on the sound level meter. The scund level meter in e configurmation
submined for perodic lesting, with the most-sensiiee leval range and frequancy waighting A sslecied. The indcation of sound pressuons il
A-vepighted sound sl varagad e 10 MeliunsSEndl i oo

Moz LAy 209 dB
Expacied = 78 dB
AR B el WSl 1.0 48

5 3 Microghone resiaced by the elecirical inpul sianal device
Wiih This microphone reginced by ths siectrcal inpul signal devics th indicated loved of the Bme-avenged seil.gererated nose is recomed
for e mosi-sensitive levsl rmnge and for all freguency wedghlings avadlabie in the sound keved meter.

Maasued LA 154 dB
Enpszigg =I5 g8
Maagumaman unoisianty 1.0 g8

MOTE: The hoved of sall-oaneralsd nots is rooned for infarmabon cnby B0 (8 0ol Lied 1o BESESS CONIDMANDE 10 & FOJUREMEN

Coriftmtns LT-B0HE Fagera 1 ama i
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& Asoustical signal besis of a frequency welghling

This ety lwal mistnr 18 sot for fogquency seghting A The freguency wesghting s lesied using a calbrated mulfreguency sound calibraier,
Tha incficalions on the sound level meter is adjust o equivalen] free-Seld level. The effects of refiections from the case of the scund kel

realar gew included in the adjsiment data.

Friscueii Expactad Aprnge of two Davwsation Total Aocepiancs Lim
Darvimtaon R BT Linceriainky
Hz df &8 &8 a8 4B
P00 a0 w0 oo oz + 0,7
1288 a0 a0 1 03 +=1,0
TR43D fali] 53,7 A0 o8 1 &1-25

T. Electrical sigral tosts of negquency weightings

Frequency weighlings i debermingd relathne 1o the respenss o1 1 kHE using sheady sirsscidal olecirical input signals and for the Tree

waightinga A and ©, Tha sound level meder . sef fo dspiay F-time-seighted soundiovel On the neference level range and o
Bach freguency wasghling 10 Do tesbed, the level of & 1 kHz input wtmhﬁmmﬂhﬂﬂmﬂmhm
Emil siated in T instruction manual for the Engar operating range at 1 kHz on the refersnce ievel range. The input signal level is reconded
for e ning freguencies af nominal octave intervals fom 63 Hz o 16 kHz

A-Waighting
Frequancies Expocind Maasured Digrviamtion Uncerainty  Acceplanos Limit
Hz all di dBE dh dB
L= ) Lk -1 ai #a ]
1248 = -] Bah 51 a1 w1
2512 4.5 B A 0,1 a1 #-1
01,2 54,8 a7 0,1 a #
10000 85,1 85,0 =01 a1 Ha
19053 85,19 #51 oa a1 #s
e 952 952 0.0 LR w1
T3 # B55 05 ai =15 /-5
15840,0 54,9 5,1 1.2 2,1 +281-98
CAeighting
Frequences Expached Measved Dersinton Uncedainty Adoaplancs Lisit
e dB 4B di db di
831 BT B50 o3 a1 *i-1
1250 g 850 an ai w1
M2 Bag B az ai i1
50,2 B4R aia oz a1 =1
1000,0 85,1 253 az a e 1
19652 85.1 LR 0z o +i=
a1 052 B4 a3 o1 #iq
TH4.3 Bs.1 B4 o4 =R w1 51-25
158480 84,5 86,3 14 o1 #2618

R e Famgena 3 vt
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B, Fraguoncy and tims welghtings a2 1 kHz

Fer a steady sinugoidal slectrical input signal at 1 kHz on the reference level ange and with an inpul sgnal that yisids an indcation of the
TefanEncl BDUNY prasiune Bval with Fequancy waighling A, with tha sound sl mster sel 1o deplay F-ime-weighted sound lewel, S-time-
wignied sound sl and Tms-maarags sound livel ane recordad

Tirme wemighting

14

. Peak © sownd bevel

EEE
=g

&1
o
o1

Aeighied measred  Differentinl deviadon Uncertainty ACCEianos
Lbmit

w02
02
0,2

Indicaions of peak C sound level is tesled on the lessl-sensitive level range. The lest signals ane a single complete oydle of an 8 kHz

Rinusoid Bling &hd LSRG B PR SAORSNGS ARG posilie ARG negRifed hall Spcles of 8 500 ME Enysoad that alio slart &5d sop al oero

CIORESGE
Sgnale
Comgnous aignal & iz
1 oyole
Cortnucus signal 500 Mz
Pea. 112 ovcle
Mg 102 Spida

ffRfe

10. Lovel linearity on the reference level range

Measurad parameber Expeched

B
1328
1358
13z.0
134.4
1344

Measured

= -1
1324
12457
121.%
144
1A

Dwvinton

a8
a1
=0,2
0.1
a0
a9

Uncartainty

dB
.1
o,
LR}
.2
0.2

LLerwel binearity is fested with sisady sirssoidal slecirical signals af a frequency of 8 kiMz with the sound ievel meter sel for frequency-

waighting A on an this refensrce level rangi.

Expeched

dB

840
85
104.5
108.5
114.5
118.5
1248
1285
134.5
1355
1385
RETR]
1388
125,58
125,85
4.5
s
D
TS
TS
L
B4 5
54,5
545
4048
&4 5
0.5
34.8
318
3L.5
HE

a5

iz4
HE

+-103

+a 1,3
+- 10
w10

Dewveation Apceplance  Acceptance LimE  Linceriainhy

Diferertial  Limil Relative  differential

aqn
aa

408
i 08
+i- 08
- 08
wi- 08
- 08
= 08
+i= 08
+ile 08
+i L8
- 18
wi- 1.8
+- 0.8
0.8
L 08
0,8
ol LB
w08
w08
- 0.8
+= 08
408
+1- 08
+f- 0.8
+l- 08
- 08
#- 08
+i= 08
+f« 08
- 0LE
+i- 08

=02
+- 0.3
+- 03
wi- 0.3
wi- 03
#-03
403
i 03
s 03
w03
- 0.3
0.3
0.4
+h 0.3
=03
w03
w03
w03
- 03
- 03
03
=03
+ 03
+- 03
+- 03
- 03
+- 0¥
+i 0L
+ L2
+= 0LX
w03

Fagrad smnd
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11, Tonsburst esponss

Tha respania of the sound leswal mater fo shor-duration signals. is lested on e reference level mnge with 4 kkz lonebursts that start and

slop Bl 2ero crosings and an pxdimcied fom sheady & KMz sinusoidal siectnical input signals. The sound lewel meter is st for frequency

waighling A Maximum F-ime-weighled sound leved, maximum S-time-seighted sound level and sound

expoaUns lavel ans recorded.
Tona Bursd dorafion in mi

Continous

00

20

o3

12, Cverlosd Indication

Tier wepsghling Expiziad
dB
Fasl 1378
Eiow 1270
Leg 1370
Wex. Faal 1360
W, Sl 1398
Sl 130.0
M. Fast 18,0
Mae. Slow 1100
S 150,0
Mee. Faesl 110.0
Sl A0

-1 =53 o oB
1370 0.0 03 o
13aia 0.4 w03 o1
437,0 0.0 #L0a =R
136.% 0.t +=0,5 o1
1298 0.4 #- 0,5 o1
130.0 0.0 w05 o
a0 0.0 w1015 o1
180,0 o 10 -0 & |
1300 0.0 #1018 21
1104 04 #1030 o1
T00E o1 #1030 o1

Crericad indication is lesied on the lsast!-sensitive level range with the sound level meber 2l io displey A-vwsighied, Tme-iarigd sound
lervel. Posfive and negalive ooe-haf-Cydle Bruscidal slecifical signals ol 8 frsGuancy of 4 KHE i uaed. The ene-hall-cychs Signals (5

axirached from sleady aignals of @ same sgnal el and Baging and ands & I cfossings. The dffanenca Detepan tha als of the
positiv and negiive one-hall-Cyce inpul sgnel thai fisl Gaesed ihe SSdays of cvieriasd indicalion is calculaied,

Positive: sigral
a8
1004

13. Long-term stability

Tha kang-iarm siabilty of B scund level metor is evaluated om fhe difererce betwean The A-ewighied sound levwess indicated in responss 1o
siaady 1 kHz signals appled al the beginning amd erd of & pericd of cperation. Tre period of coninuows cperation is 30 min. The messuned
diffangron between ihe initial and fimal indications of A-weighted sound level is recorded.

Stan sigral

5
B4

14. Migh-level Stability

Megaine nignal
L]
01,3

Ered digrad

dB
.0

Deviation
dB
04

Uincartainty

de
0z

008

L=

Lirsit
dB

1.8

AsOaehien
Linit
o
02

The g2ebilty of & Scund bereel mlbar 19 opprale CONSRUEURY M EERCRSE 1o Fgh sgnal linels without significan] changg in seraiviy B

erviahuidied Bom fhi STenence bitenen e A-amighied sound Meals indicalod in responss & @ sieady 1 kHz slecincal signal af B Caginreng

wnd g of & 5 min paviod of conSnuoUS exposurs 10 tha signal. Tha kevel of the steady sfectncal inpul signal is that which s requined b
cispiay the sound level Bhai is 1 ¢B less than the upper boundary of the 1 kiMz inear cperating ange on the leas]-sensitive level ange.

Mosssured Start value

Lz
1370

Wamsured End Vol

a8
137.0

Drewvaabion

o
000

Uncedairty — Acceplance
Limil

g
0.08

<]
-0

Fagras wn §
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CALIBRATION
A K158

Kalibratie-certificaat

Certificaanummer; AC-8045

ASrnTager Maam : sensornet

Adres | Casuariestraat 7
2511 VB Den Haag

Geluidsmeter Fabrikaat : SINUS Messtechnik
Type : Tango
SErerLImImer ; #O001211
Kiant 1D nr : TOO9 Gebulkers manual 29-06-2009

Microloon Fabrikaat : Microtech Gefell
Type MEK255
SerieriLImimer : 11767

Voorversterker Type : 907 144.5
Serienummer ;. 20061

Wijze van onderzoek: De peiucsnnveaumeter & gekalbiesnd conlorm [EC &1672-3:201 3 Elecroacoustcs - Sound kevel meters - Pan
3 Penoos test voor eon Ko | geluciinaemanetsr,

Onzekerheid: De gerappoiteside onnekerhex 5 gebaseerd of oen sandaardornekerhed, vermenicpUithod met 2en
gekloncniacior k=7, welke gwereenkoimi met sen berouwwhaarhed imterval van ongeveer 9556 De
uandaardonzererned i bapassd woigerns de EA-402

Herleldbaarheid: [ie metngen xij Ligevesrnd met tandaarden waanan de herscbaarhed noar [inlerjrstionais
stanclagngien, fen cwerslann wan dé Rasd vaar ACCrecilaie & aangeioond

Teclichting: D geiuicinneaLrmeser Neelt me sUOCes o penodeke (o3t vohooid ab beschneven in [BC &1672-3- voor
Kase |, onder de omgevincpoondifies gencermd o cerihicaat
Een Type Goediewrng b geeverd door o PTB onder numemesy 21.21/12.04 voor git madel e conform [EC
16722 Detsient o dat oo geladtrneaumeter i eonloerm [EC &1 67 2-1 - voor so kae | irsmend

Omaevingscondities: Luchaciruk 1625 hPa
Temper LT 2T
Relatieve vochiagheid 43

Ontvangstdatum: 31 maart 2020

Kallbratle datum: I april 2020

Certificaat datum: I april 2020 E !

-
Litgevoerd dooe: F. Salama

SOCR Citrate B ISR T ML IS CGE CETLICT & [EGETI Do REans whor ACERECENE € £E w0 G DCerIshenin

Egehaaie ¥ et vin Il SR EEAM FROoen SECTIL WONGE GENEDROC RS Ml £ MELRETNE WG wan O Europesn

AT W werinacen STl oariseirTng vt SOMNOR Eairne Cooser i i Accrbogmam [EA) en v oe ILAC Muie

T 030 879 79 7%
E-ml el e DA 1
Kt - 303 0

D CertiCRor WA wErEneE oOde Pt w0 4 noon SONCR
|il'.i-l:uwr_ roch ce Aasg v AdEreiite g Anmsipred

Lt pity e B2a

Fugra | m=)




% SONOR Kalibralie, Egefweida 2, 3437 WJ Mousegein. Toldoon: 030 579 79 79, E-mail infofSsenoriaibratanl Kyl nr 3038005

Aesulis

1. Preliminary inspaction

PTG o 8y Mabiuraments, he sound kvl meder and all accessones are visualy inspected: damage 1o, or acosmdation of foreign matarial
MHM“HWHHWHWM“WhmMMnhMW

Fasuis: SiM O
Micoghone a4
DCOESSONES =

L Power supply

hgasunad bfore Acousticsl el HA

IEasuid S8 Adcistical teil HA

eanured befor Elecirical test [N

Mizaayresd ader Elactnical st WA

3, Envircnmantal conditions
The siatic air pressure, oir temperature and relatha humidity sro mossunsd s recondsd o T shan s o of B lealing,

Stan of lessng Prédsare 1028 hPa
Tampetaiun 22 °C
Aelative humicty 43 %
End of ins¥ing Presswen 1035 hPa
Tamaiung i
Foslaiies Furmicity 43 %

4. Indication at the calibration check frequency

The indication of te sound kevel meter ol the calibrtion check frequency s ohecked by apphcaton of & calbried sound calfvmior and
sdusied, if recestary, o indcate the requined sound pressune level for e environmental condiions under which the lesis are perdomed

SLM rinicng [ ] 0 dil
Al afsimant i di

Cabbrator ysed Inhouse Caliormior

. Seif-generaied nolse

5.1 Mikrophona instaled

Soll-ponorabid Fotbn i MaEBUns with thiy microphoend ingialked on I sound level mater. Tra sound kel maler in B configumlion
submitted for periodic izs3ing, with the most-sensiee level mnge and frequency weighting A selected. Thee indication of sound pressune level
Mevepighted sound leval seeraged ower 10 measunemants is reconded

hEagined LAsg 198 &8
Expacied = 278 a3
Magsyramant uncedainty 1.0 98

5.2 Wicroghons eolposd By the aecinical ingol sionpd cavice
With the ecrophone replaced By the eleciicsl inged signal devicy the indicated el of the liame-nvdengod sell-ganarated nose @ econded
Tof il modl-saniithod lneel rangs and for 6l Tregquancy wighings aviadabis in B Sound kel e,

Masiored LAsg 16,7 4B
Expcing < 25 dB
Massremend uncerimnty 10 dB

HOTE: The level of sef-oereraind noise & repored for indarmatcn only and i Aol wed 10 Siseil. ConamAancs 15 & reouTemen

Canfeaniy AC-3345 g wis
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. Beoustizal aignal teats of & froquency weighting

The scund el mater & ol for freguesncy weighting 4. The freguency weighting is tesied using a calibrabed multifrequency sound caloraiar,
Tha indicalions cn tha sound bevel meter s adjsst 0 equivalent froe-Seid level. The effects of redections from T case o the scund level

e e inchuded in the adjesiment data

Frisgusriciin Expaciod Fovprnge of fwo Davation Tolal Aocaplancs Limi
Dwrvintion [ T L S Lincarssinty
Mz a8 ) ¢8 -] dl
L0 0a .0 0.0 02 -7
1259 [+ i % 0.2 0.3 =10
TH43 0 [l 8 &1 o5 #15/-25

. Elecirical signal toats of frequancy weightings

Frequency weightings is debermingd relatiad bo [he raponse 1 1 kHz using sieady sinusoidal alecincal inpul signals and for the thee
frespaincy wisghtrgs & snd C. The sound ol mader @ o8 10 dsplay F-Ome-waighted soundigvel On the refanencs level mnge and for

sach Fequancy waghling 1o bo lested, the vl of a1 Wmm.“hﬂmwuh“ﬂ“m“m
it siaied in fhe instruclion manual for the Enear operafing range at 1 kHz on R rederencs level range. The infud signal lovel is rescrded

for B nine frequencies ai nominal actave intervals fom 63 Hz 55 18 kHz

thﬂ:l‘lg
Fripasncias Expaciad Mexsured Deviation Uncarisnty  Acstepiancs Limi
Hz 1] (-5 ] a8 g8 a8
3.1 T 5.0 0,3 a1 a1
1258 oL 5.0 0. [} o
2812 R LR 0 0.1 L |
5012 248 B4 8 o0 0.1 -1
1000.0 651 g8.1 3,0 0% a1
TS 851 85,1 0.0 o4 LR
BT 952 #5.2 0.0 [1R1] 1
ekl 5.1 #a5 0.5 0.1 +1.5/-28
15845.0 4.5 B0 1.1 o #F 5118
C-Waighting
Fraguencaes Expaciad Wik Dianinlics Uncarignly Accaplancs Limi
Hz a8 48 dB 48 [ 15
231 847 84.8 o4 a1 #a
1259 B0 5,0 o1 o1 1
2542 a0 85,0 o1 a1 &1
S0 2 648 Baa o1 01 w1
10000 B84 882 0.1 0.1 a1
19953 85,1 B5,3 032 0,1 oy
A 852 853 o1 a1 L]
T3y #5.1 857 il 0.1 #15/-25
15848,0 LA a7 (=1._] o #2816

Cartifoamnr, AC-BES P —
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B, Frequsncy and lims weightings 811 kHz

For b sinady sirusoisl placiicsl inpul signal &1 1 kMe on the reference bevel ange and with an input signal thal yislds an indsetee of e
mmm“ﬂmm&ﬂmmwmmhmM'FWMH. 5:tirmez
waighled oo loved and me-avanagn sound el ges mecanded.

Time weightng

Fast
Leg

B, Peak © sound lsel

0.0
0o
0.0

=R |
|
R

AWeghted measred  Diferaniial dedation Urcartainty ARl
Limi

a8
02
032
+L 032

Inchatioes of paak C soured lovel is baslad 6 th bessl-sensiive level range. The lest signals are o single complete cycie of an & kHz

EnuRcHd Sianing And HCERING B 2800 Crolsngs And posithed and negative hall cycles of & 500 Mz sinusoid that also starl and siop at zess

CrOssiTgs.
Segnals
ConBnous ignel & kHy
1 oyoim
Canniacus signal 500 He
Pos 112 cyce
B, 112 otla

fEEge

10, Laval linsarity on the mfemnce level range
LLeewnd Enmarity s tesbed with stesdy snusoidal stecirical signals at o freguency of 8 kHz with T sound level meter sod for ineguency-

weighiing A on an the reference el ange.

Enpeschad

b
B0
8- ]
1045

Megsymed paramater Expeched

4B
1325
1359
1320
1344
LECR

Maasured

i
1325
1353
130
1.4
1344

toif

FrEs2
ot

Dervimlion Accaplance  Acoppfenca LimE  Uncoriasinty

Cuffererial

Limit Fatative
-

- 0.8
+F- QL8
+F- 08
+i- QL8
w08
+h 08
+ 08
+- 08
+H- 08
+- 08
+i- 06
+i- 06
+f- 0L
+= 0.8

cifferential
- .

+- 0.3
- 0.3
wf- B3
= 03
#f= 03
#f= 03
+H 03
+- 0.3
+- 0.3
- 0%
wi- 0%
#f- 03
- 0.3
+= 0.3
#H=03
+- 0.3
w03
w03
=03
#a 0.3
a3
+H 03
- 0.3
- 0.3
&L 03
-0
#h 3
=L 03
=03
wl- 0,3
-0

cossssasno
R

sooosoo
P T g

Paging -4 vm i}
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11. Tonshisrit rSponds

The respanss of the sound kvl maber o shor-duraiion signals & iosied on the reference kel mnge with 4 kHz borebursts thal stsd and
siop &l péro crosaings and B axiacied kom sisady 4 kHe sinusodal siecincal input signals. The sound level meler is sel for Fequency
waighling A Maxmum F-lims-wseghind scund level, mmimum S-lime-weighied sound lovel and sound

expating ival ane moorded

Tone Burst deration in me Time vesighling Expicind Maagcad Dardation Accoplance Umi  Uncerainty

[=11] dB (-] i1 ] dB

Lol s Fast 137.0 1371 a1 w03 =]

Sl 1371 1371 aa 03 =]

L 1374 1174 aa o003 at

2000 g, Faal 138.1 138.2 a +h 0,5 =R |

Wi, Show 207 129.8 -1 =05 a1

Bal 1300 130.0 At =L 05 o1

2.0 M. Fast 18,1 118, il & 10 -1,5 a1

Mhaw Siow 1901 180.0: 01 w10 -30 =% ]

Bl 1104 140,08 A1 #1818 -8 |

03 Mze Fasl 1104 1099 1.2 + 1030 ar

sl 1M1 100.0 A2 #10.a0 o

12. Owerload indication

wwummnmm“wwnmﬁmubmmwm
lrenl. Posive and nogatesn ane-hali-cyde sinugoidal efectfical signais al a frequency of 4 kHz is whed. The cna-hall-cyche sigrals is
oximcied from steady signals of the same signal level and begins and ends a1 Iom cressings. The dffanerca between the bl of the
positive and negalhae one-Ball-cycle inpul signals thai firs caused ™ daplars of ovanosd indication ks calculabed

g8 B dB (- dB
1022 1022 ol o2 1.5
13, Long-term stability

T long-lerm stabiy of o seund linesl maler is evalubied tom fhe dfererch betwaen the A-wiighted sound invels indicalted in responss to
steacdly 1 ke sigrals appled at the bagineing and end of & paicd of cpanstion. Tha pericd of continuous operation is 30 min. The measured
ditlerancs batwean the indlial and fined indications of A-weighted scund vl s ecorded.

Stan signal End signal Dhreimtson, Uincerianty Jﬂﬁu‘:ﬁ
dB 7] dB &8 4B
84,00 B0 0.0 0o w02
14, High-level Stability

Tre= stabdfty of 8 sord lEvel meter b CRenstl conrudusly @ relponss 10 high sgnal s withou! significant changs in sy 15
evalusied from the di¥srancs batwaan thy A-wsighied sound levels indizaad in mepcran 1o 0 steady 1 kHz slecinol signal af ™ Degnning
and &nd of 8 5 min pefiod of coniifucus EosUng (o the sigral, Trae level of the steedy shecirical inpot sigral i that which s reguined to
display The scund level thed i 1 dB less than the upper boundary of the 1 kHz lirear operating rangs on the leasl-sensitive lovel rangs.

Muagsune Stam valua Maasred Erd Value Davlaion Unzertainty Accepharce
Limit
- 1] dB -1 ] LI 4B
13t0 13 (.04 1= ] wi- 02
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FALIBRAFION
ivA L 150

Kalibratiecertificaat

Certificaatrniummer; AC-6031

Aarraner Maam : Sensornet
Adires ! Casuariestraat 7
2511 VB Den Haag
Geluidsmeter Fatwikaat : SINUS Messtechnik
Type : Tango
Serenummer ; #0001215
Klant ID e TO11 Gebruikers manual 29.06-2009
Microfoon Fabrikaat : Microtech Gefell
Type ! MK255
Serienummes 13518
Voorversterker Type: 07144.5
serierwammer : 20058
Wijre van onderaoek: Dhe cpfuniciirivenurmsier i getalitweend conlomm IEC & 167 232013 Blectroacousbes - Sound leved msters - Parl
3 Penodc s voor een Kl | geucsnveaumeier
Onzekerheld: D gerapponmeends onpekerhed & gebaseerd Of een Sandandonieker e, TEE SEr
cekkinguatiod £=2, welte overserkoml met sen belroussbaaited ntendal van ongevesr 755 De
sarvianrdongekerhsad i bepasid voigens de EA-DZ
Herleldbaarheid: O metingen 2 ugevwnerd met sandasnden wasran e hedecbasfsd ru (iner] nationses gandaanden,
BETT SVEFSLAZN van o Rase vl ACCreciiate = anngetoond
Teelichting: Die geluhinieaumersr heefl mel SuCoes de penoceke b vollooxd a5 beschreven in EC 61672-2- woor
Elasze 1, onder de omgedngiconcilies gencemd in di cetficaat
Een Type Gosdkeunng” i geleverd door de PTE onder nummeer 21,2 1/ 12104 woor gt model en confiomrm [BC
G167 22 betekert o dlat O gelusdormeaumeter & 0orfonm IEC &1 67 2-1 - voor een Eakie | insirument
Omoevingscondities: L btk 1014 nPa
Ternperatuur 23 €
Relatieve wochiighsid 4B 9%
Ontvangstdatum: i3 juni 2018
Kalibratie datum: I4 juni 2018
Certificaat datum: 14 juni 2018 W
-___________——-'i
Liggevoerd door: F. Salama
Ly e Reprociuce van el »wIRCiGE LN & Inegemasn Dt Rns w ALLH I 1], S0 vl 0 DORCETIRLE M
[gehwece I Craieeten van et Caniicaor mOnen Sehey wanCen pERERaCul Bei i 1 T e v i) Wi S ELtttehiey
3AT W) Meowegen reriragen sofv el eRemmng v S0MOT Cenos: o aoper i o AStrpcitation [TA) owirs g ILAC Ahgu
Fesioor OO0 B TY Y DH CemiiCagT Wi wETimnedl OFoer et vairDehoue o nocr SONOT S crniion ArErrimen. (R w00 gE e TE
Mwmmen ESi¥ate, MOCh S B viOY AETESERE S MrnirEoslahes iruiind (st eotate vin LibratecenicRen
"

Canfcaatn AC-8511
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Kalibratie-certificaat

Certificaatnummieer: AC-BOS0

AdrmTager MNaam : sensornet

Adres | Casuariestraat 7
2511 VB Den Haag

Geludsrmeter Fabrikaat | SINUS Messtechinik
Type Tango
SErenummer : #0001878
Kiant 1D re : TO29 Gebruikers manual 29-06-2009

Microfoon Fabriaat Microtech Gefell
Type: MK255
SeTlenLEmimer 15645

Voorwersierker Type : 207144.5
Serienumimer . 20779

Wijze van onderzoek: D¢ getisdvrweaumeter & gealibreerd conform IEC & H6T2. 2201 3 Eleciroat oustic - Sound bl meters - Pait
I Perodhic test. voor en Kasse | gelusdsnseaumetsr.

Onzekerheid: D gerapporieerce ondearid i gebatesnd OO een SANGAATOnZekeed, vermenwicad met een
dekkirgrfacion F=2, welke overeridgmi mel S0 Detrouwinad e nlenal van ongeseer 95590 De
standaseconeeierhesd 5 Depasid voigens de EA-100

Herleidbaarheid: D rrinacen 20 LLgesOend mel Sancadr den waanan o herieoDasrhesd naar |interinabonae
stanciaarcien, 1er gnesrizaan vin ge Rand voor Accreditalie 4 Aangesioond

Toelichting: Dl geladrneaumeer Resll met succes de perndeke (e volinoed 3t beschvesen in IEC 61672-3- voor
klre [, onder de omgewngnoonaities gentema i o camdicas,

Een Type Goedkeunng & geleverd door de PTE onder numemes 20,2 1 12004 voor ot mocel en confafm EEC
G167 3-2- Degekent O G de gelusdsmveaumener £ oonfonm EC &1672-15- voor een klasse | nstrument

Omaevingscondities: Luchedruk 03 hPa
Temperanuur 23°C
Relagieve vt hiigheid AT W

Ontvangstdatum: 31 maart 2020

Kalibratie datum: 2 apei 2020

Certificaat datum: Z apri 2020 %M‘

Litgevoerd door. F, Salama f
LT T RepSroeC i wiv' P wORELOE DERIEI0N o EBOEIE D R vO ALCTECENE & SET v CF DNCETEE

Egehwrce I et Fa B SR MBS v CHi GNP £ itk viiiaing van oe ELmoesn

JEIT W) Wieumegen ehrfsiie Genermung wen JORCH CRiloats prasr Aor AoCrninion [EA] & van O AL Misus

peloon 030 819 79 19 D cemFcan veorcl vernest oncer hel voorbehoue cie noch SONOR Arrprgariri A Y00 O weNsTiee

Eemai infodMongesoiiepye ni Eiibeatie. nOCH e aad woor ACcrectaie enigessl armovatsiihe o e ST

ot e SOTEE03H P
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Results

1. Praliminary indpection

Prioe jo any measursments, ihe sound iovel meler and all acoessanies ane visally FSpecied. damage o, of pocumiaiion of Toreign material
i, tha prolecion grid o daphragm of e microphana. All relewant controls ane operaied 1o ensune Thad iy ane ino woriing oder

Rt SLM 0K
Macrophone oK
Arcpssorias d

3. Povar supphy

Magsoted batone Ascustical lesd MH.A

Maasured shar Acoustical (ot HA

Measred before Ebscincal best L

Measured afier Electrical fest N.A

1. Erwironmental conditions
The static & prassurs, B Wereeniung and relatve Pumidity are measured and necorded #1 tha ssarl and end of the tasting.
Sart of lesting Pressun

1043 hPa

a2

Reagalivd Prmidicy AT %

Erd of Dpsling Prefdung 1012 hifa
Temparahars e e

Reelative fumidity 47 %

i, Indication at the calibration check frequency

The indication of the sound level meler at the cakibration creck irequancy is checkid by sppiicaiion of & calbrated Sound chiibralor s
adjssied, f necessary, to indicale the required sound pressuns levsl for The emdronmaental condiSions whdsr which tha Dests aee pariormad.

SLM meading Bafe B8 4B
Afler acusirmant B4 4B

Calibralor used Inhiusd Caitmic

5. Self.generated nodse

5.1 Mioraphons irmiaked

Seif-generaied noise is mapsuned wilh s microphang ingialed on i scund sl meter, The sound el meter in B configuralion
subminied for periodic lesting, with the most-sensitve level anga and freguency weighting & seiecied. The indicalion of sound prkswrs el
A-wightied sound level averaged over 10 measurements is neconded

Wy LA 182 di
Expaciad o 276 db
Messmemerd urcedsnty 10 di

5.2 Maroohors radlaced by the slecincal inoul sianal devics
Witth The microphons replaced by the sleciical input signal device the indicated level of the ime-averaged seif-generaied noise is recorded
For el Phozcl|-Sanithed loval il Bed for Bl reguancy weighlicgs. avalabia in tha scund kel metsr.

Maasured LAsg 1
Expesciad L3
Maaswemanl uncerianty 1,

alia
BE®

MOTE The level of seif-osceraied nose & recorted for information only and s rot sed 1o assess conlormanos B0 & FEOUrETREnt.
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B, Acowstical signal tests of a frequency welghting

Thas sound vl maler s sl Ao freguency weighting A, The Sequency woighting is jesied using a calibraied mulifrequency sound calibraior.
Tha indicalions on the sound level meler is adjust o eguivaient free-field level The effects of meflections from the e of the sound lewel

meder arg included in the adjusiment data.

Fraquancias Expacied Average of b Dewiaton Total Aoceptance Limit
Hz dB dB dB -5 (3]
1600.0 0.0 g ale] (¥ +H-07
1248 L] TE.1 0z 23 +- 1.0
T30 0.0 5L 0,7 BE +1,61-28

7. Electrical signal tests of frequency weightings

Fraquancy waighiings s delermingd relalhee to e responsa al 1 bHE using steady sinusoidal ecirical inpul signals and for the thnes
Epguency weighlings A and C. The sound level mefer is sel io display F-iime-weighied scundlevel On the reference level range and for
wach Tnequency weighting 1o be bested, 5w lovel of a 1 kHz input signal s adjusied o yield an indication that s 45 3B less than the upper
limil statesd in the irsinsction manual for the inear operating rangs at 1 kkiz on the referencs fevel range. The inpul signal kevel is recorded
fior The ning fneguencies. al nominal octave intervals fom 63 Hz %0 18 kMz.

A-Weighting
Frasgsinazis Erpecind Mnnsired Dewation Uncerisinty  Aoceptance Limil
Hz 111 ol il ] dB
a1 T (2] 21 o1 w1
1258 e .5 o0 0.1 -1
2612 043 .8 o0 o1 a1
501.2 B4 5 5.7 0.1 o1 He 'l
10000 851 5.1 oo ot w1
THR53 $5.1 5.1 i X1} 0.1 Loh
0811 B.X 952 (11} 0.t -1
e s #5.5 .5 o1 1 50-25
15845 0 949 a8.0 1.1 a1 +Z 518
C-Weighting
Frequences Expached gy rad Deviation Urcerdainty Acceplanos Limi
Hz dB dl dB ol di
831 BaT g 02 a1 w1
12,0 Bag s o0 o # 1
212 Bah LR 02 o Ha
80,2 B4A 851 o3 a1 +Ha
1000, 0 851 w53 02 ad +1q
1995.3 851 853 D2 a1 #i- 1
kR sz BE4 03 a1 w1
T3 BE1 'L L8] o1 #1.51-25
158L9.0 2N 86,27 1.2 (il ] +2 5118

Sop e BRSNS Pagoad wmnd
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. Frequency and time weightings a2 1 kHz

For a steady sinuscidal elecirical input signal ak 1 kHz on The mferecce kvl mnge and with & inpul s5gnal Bl yiekds an rckcation of the
reference sound pressure level with bequency woighling A, with T sound ks meter se 10 dispiay F-Sima-waightad sound leval, S-ime-

Tiemay vapaghiing ANaghied mapsured  Differential devision Uncartainty Acrepiancs
Lt
a8 - ] dB ¢
Fast 4.0 1.0 0.1 0,2
Sioww 94,0 oo oA L0323
Leg 84,0 o0 2.1 w02
. Peak T sownd bewel

Incdications of paak C scund level is tesied on the leasi-sensitive lovel range. The lest signais ane a single complate oycia of an 8 kKHz
minuscid BN 8nd Slopping & e crossings. and positve and negative hall cycles of & S00 Mz sinuscid that also start and siop ot zeno

Signals Meas:red paramater Expaciad Mnagured Dwvialion Lincariaisty -lﬂLT':ru
a6 -8 -1} dB 48
Continous signal & kkz SFL 1325 1325 =K} i - 0.3
1 vl it 13549 1340 =18 an #- 2
Confinuous signal 500 Hz SPL 20 1318 .1 an += 03
Proa. 12 pycie P 1344 1345 a1 0z + 100
beg 14 oycle Pomi 1344 1344 oo oz +is 1,0
10. Lavel linsasity on the relesoncs el maga
Lizwvnd hnoarty 5 Seilod with shiddy snusoadal slscincal sgnali ol & fbguiegy of & KHET with P Sound ool mebie il 7 Mbgquincy-
wsighting & on on the reference ievel mnge.
Expacing Mg uned Dgesinon Dursinlion ALrapanss  Acoiitincs Limd  Uecanginty
Rislatrem Diffareriial Limit Rdatnog i fTerdnliad
di dB dB | o8 dg dB
.0 .5 0.5 o - Q.8 - 0.3 = |
] #s 0.0 il ] al- 08 #- 0.3 =}
1045 1045 Gl a8 408 #i= 0.3 =K |
= F-] =% oo o 4l 08 +i= 0.3 i
114.8 1148 oo an +. 08 +. 03 o1
1188 1195 oo on +-08 +- 0.3 01
1245 1245 0. Lk} +f- QL& - 0% 0.
125 135 =1} ad - O - 03 i
135 1S =1} ad +i- O& #i= 03 w1
1368 1368 aa a0 if= 08 #fa 03 o
1348 1365 aa o4 +i. 08 + 03 a1
1375 1375 oo 0.0 +i 08 +h 03 a1
1385 1385 04 oo +i- 08 =03 01
130.5 1395 L] 0 +i- 0.8 w03 oA
140.5 1405 04 (] wil- 08 - 03 o1
84,5 .5 i} - w- LB - L3 o1
0.5 LI i} (] #- 0.8 w13 0.1
4.4 B4 8 00 (] e 0 w03 R
a8 Ta.8 0.0 (el ] += .8 0.3 0.
T4.5 74,5 o0 o + 0B 0,3 01
BE&E ES.5 0.0 1] .08 0.3 0
B4.5 B4.5 o0 (EXi] w08 w03 o1
g5 585 1] 1] - 0.8 - 03 [oh}
4.5 4.5 (] [el] w08 w03 a1
ELT 458 (] =K} - 0.8 0.3 =&}
245 445 o1 oo 08 + 0,3 =K |
m|me W7 0.2 | DB +.0,3 o1
5 39 ) az 0,8 0,3 CE |
s 41 oE oz w08 w03 2.1
325 a2 07 i w08 03 a1
1.6 X3 =1 a += 08 w03 o
et AC-ET
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11, Tanaburst responss

The response of the sound level mater o shod-Guration aigrals s taled on the neference level eangs with 4 KHE onabursts Sl sianm e
00 8 2anG crossings and ane axtrpched ingm Slaady 4 kHE sinuscedsl slaciricsl inpul Signeis. The Sourmd level mader i 8 i Ineguency
wiighting A Maximeas F-ime-vwsghiad soind bvel, Mo S-Smg-vwaighied sound levsl and sound

axgaiung vl B netsndad
Toms Burst duration in ms. Time weighting Expeciad Meosured Deveiaton Accsplance Limil  Uncerainty
o8 ol dl fu ] dfl
CorBinuous Fast 1370 1374 &1 +-0.3 a1
Sk 1371 LA oo +=0.3 a1
Las 1371 pEFA B +-0.3 iR
0.0 P, Faaiel 131 131 =X +f- 0.5 a1
M. Sdow 1287 1288 2.1 #-0.5 &1
Sl 1301 1300 481 08 0.t
0 Max. Fasi 1181 1181 oo +10; 1.5 (iR
M. Sl 1181 1100 21 #1030 1
Gel 1181 1100 2.1 140 -1.5 31
ke Max Fasi 18,1 1988 0.2 10 -30 o1
el 1011 1908 0,2 #1030 .1
12 Overload ndicatkom

Chtericaed indication is tested on the leasl-sensithe level range with: the sound level meter sel 10 deplay Avsighled, lime-arvernge sound
lovel. Posither and negathe cne-half-cycle simmoidal slecirical signais at o frequency of 4 kHz is used. The signals =
ecdimcied from steady signals. of the same signal level and begins and ends al zero crossings. The ditierence between the lewvels of the
posiive and negative ore-haif-oyche input signats that firsl cacsed the daplys of overoad irdication s calcotated.

Pt signal Negaivo sgnal Dunviation Uingaerininky ML;:'I;I
dB o [+ di H
jLirk LR 0.3 oz 1.5
13, Long-tedm slability

T long-berm siablity of & sound leved meler is evaluaied fom the dfference batween the A-weighied sound levels indicated in responss o
saady 1 KMz sigrals appled al the bagiveng and ahd of & pinicd of cpera®on. The pirisd of continuous opsrabon i 30 min. The Mmeasued
diflerancs batwean the inlial and fingl indhcalions of A-weighted sound level & mcorded.

Stan sigral End signal Devinlion Unzarisinty w
an (113} dB s} dB
8B40 BLO 0,00 008 .02
14, Highi-lpvel Stabdty

The siabity of a sound lewel meter io operate continuously in responss o high signal levels withoo! significant change in sensitivty is
evaiuaied from the differsnce beteean the A-welghied sound leweis indicaled in response to o sheady 1 kbz elecirical signad at the beginning
and end of @ § min period of confimuous iposus 1o the signal. The level of the steady slscthical input signal i that which is. resquined b
dEplay e sound level B is 1 OB s than the upper boundary of tha 1 ke Inear operating range on the lesst-sensitive level rangs.

Messsuned Start valus Maniured Erd Vaks Dhreiation Uracartainty Accepiance
Lirni
g8 ol [=H] dB di
1370 137.0 0,00 0.08 +is OLF

i SC-B0% Paginn 3 wn &
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CALIBRAITIN
RvALI50

Certificate of Calibration

Cerificate number: AC-7B11

Applicant MName: Sensornet

Ackdress Casuarlestraat 7
2511 VB Den Haag

Sound Level Meter  Manufacturer:  SINUS Messtechinik
Model: Tango Saftware version
serigl number:  #0001295  User manual 29-06-2009
Custormer 1D TO21

Microphone Marifacturer; Microtech Gefell
Model: MIK255
Serial number: 11645

Preampilifier Modal: 2071445
Senal number; 20157

Calibration method: The souncd level mester has been submemed lor fang corfoems 1o the class | reguerements of IEC &1672-1:2002
Sound level meters- Specificanons. Procedunes nom EC &1672-3 2004 were used to perfom the penodc 1855

Uncertainty: T repored untenaingy & based on a sandand unceriainny multinbed by 8 coverage factor k=2 wiich prosides
a conliderce ievel of approwmately 958 The sandand uncenanty Fd been detenmined in accondance with EA
42

Traceablilty: The measurements hae been execiuted wsing standards for wiich the raceabiity 1o [irger]natonal Sandards
P Bedn cernonsiraed (owards the BvA,

Statemenis The s hevel mter subsmetbed for teming has swooessluby compieted 1he cliss | ponookc iess of IEC 51672
32006, for the ervionmental condtom under which the (ests were perfonmed. As pubic Bvwdancs wes
avalabie, rorm an ndspendent iesling organzation responsible for appromandg Lhe resuits of paltem svaluation
tetts performed in accorcance with IEC 61672-22003, 1o demaritree el Ihe mods of sound bevel meser fully
corioemed (o the requinements i IEC 5 1672-1:2002; PTR Pamerm Appeowval number 21,2 171 204, the sourd el
meter Sulbrmatied for 1esing confornmd 1o the cima | requeements of IEC 6167 2122002

Environmental

corditions: Alr pressune 1006 g
T AL ne M T
Redather hurnidity 58 W

Date of Receipt : 23 ariant 2020

Date of Calibration: 27 jaruan 2000

Date of Certificate : 27 janwarl 2020

Autharized Signatory F Saama e
B Fiorone REDAOCLCION OF 1790 ATt (VAR 1 SEowed PorTs oF B2 Corsficaue may Oy | 1T R0 wior ALCIECGON 1 o Of [T B weor of he
2 D DL withh ver ien Bogeowl of Sonor Ksibiatie LanosMony Agseerment of (e Eostgean Cooseraton ol
HITWY Trid oesiess § musd paovicad ha rerey SONOR ks rov [he R oo

Tesefoors 030 @79 79 T
E-4fid Féclmay e A
LU e =

TEA] foor e P ecagrigon of Lalrapon

ACCredeme Esumes oy by LL

Lanlganys, AlTauy
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Resulis

1. Prefsminary inspection

Prior I ANy P Uramants, thin Sound vl miter s S Seoeiasiis ane visuslly Fipecied dlTage o oF ACCumuation of forsgn materal
an, thi protection grid o daphragm of tha microphona. AI reevant controls are operaied 10 ensure that hey ane in working order.

Ripgeits: SLM a4
Micraphord QK
AoiRaEcres -

2. Powad supply

Mpagured bafon: Acoustoal s L8

Maasured AT ACousSCal bisl MLA.

Magsurad bafens Elecinical el MA,

Measured after Electrical fess MLA

3. Envireamantal cendiftions

Tha sialic air pressure, air lempemdoe and miaive humidity are messured and recordad at e start and end of the Esling.

Sian of lesting Prassury 1005 hiPa
Targeieniung 240
Falatred hurmisily 58 %
End of ipsfing Presswe 008 hPa
Tempemiune 24 *C
Fstative himidity 58 %

d. Endication &t the calibration check Frequency

The indication of the sound level meter al the calibeation chech fequency = checked by appicaten of & calibraled sound caliormor and
sdusied, @ recatsary, o indcale the requined sound preisune vl for B ervitonminisl condiions Lnder which The 1BSts ame peforeed.

ELM roading Belone 1 8
ANer adjusimani 4 g8

Cabbrator usssd Inhouis CaibeFicr

& Belf-genecalad noiss

.1 Microphona Painbed
Eelf-generated noise s measured with the microphons installed on the scund level meter Th scund bl meter in e configurnation
Arwmightad sound level avemged ove 1) Mmabiunisnd il recorded

Wby LAgd 203 dB
Expacad <2748 dB
Measrement unieriainty 1.0 dB

5.2 Micrognoss repiacid by the electrical incul sonal devios
WiEth this misropees regidcd by the plectrical inpul signal desios the indcated evel of T Bmesaveraged seff-gereraind nose is reconded
for T mnosl-sansidive kvel mnge and for all freguercy wasghlings available in the scund level meter.

Moasued LAsg w7
Expacted <35
Maasurement uncarainty 1.2

BRB

HOTE: The beval of self-ganersied noiss i repoeried for inforealion anly and s nol used |0 assess conformance io a requirement.

Carilicarinr. &C-TA1L Pagnal van 3
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&, Acouatical aignal teats of & requency weighting

Thay el bredl mrogter @ S For iggpadegy wisghiing A Thi IngGuancy waighiing i irshed Ling @ cRlied mullinequency Scind calbmior
This isSeations on the sound lin mater i sdust 1o eguialend free-fedd el The offects. of refections from B coses of B sound leval
RS B Pehald o i adustment data

Frequerces Fugattid Avarage of twa Deintien Tolal  Acceptance Limil
Dyviation AR T W catainty
Hz an o8 dB dB e
10000 0.0 84,0 0.0 a2 -0
1268 B0 e o0 0 w10
TRO 0o B3 02 0s +1,51-25

T, Elcirical aigral teats of lreguency welghtirgs

Frsquéncy waighings & delemmined relaive 1o the feeponis 8l 1 kHE @ng slesdy enussdal sectical inpul signals and for the hies
Trequency waighings A and . The seund linedl miler iv sal 1o diapliy F-lima-wsighled scundbinml. O e niderandl el range and for
BRCh FrpJulncy Wikgheng 1o b estnd, thie kvl of & 1 BHE gt aigral 5 adisied 10 yeid an indcaton thal & 45 dB lsss than the uppar
mé staled in the imstnaction maneal for the rear apeenting rnge & 1 kHz on the mference level renge. Tha input signal level is recorded
fior tha nine frequencies at nomiral octave intenvals from B3 Hz o 15 iz,

ANeighting
Fraquisnciis Expached Mayagored Dariiation Lincarininky  Acceptance Limil
M dB fai! =] ol dB
831 BT .7 oo o1 -
126,89 Beg 2] 21 VR L
2512 LA - 0.1 (LR ] s
504.2 BLE .7 a1 oA Lo
10000 851 A (X1 iR Lo
THE53 851 = -1+ LR -
Ja81.1 - 2 oG R g
TH433 251 -] ()3 1 # A28
1580 8.9 8.1 1.2 a1 w2 5118
C-Waesghting
Frequences Expecied Moasuned Deviation Unceriainty  Acceplance Limi
Hz ol dil df dB df
&3 Ba7 Ba3 0 a1 ak
1285 B4.8 68,3 L o1 o
25812 84,5 852 na LI g
501,2 4.8 852 04 L L
1000, 0 951 055 04 [ L
19953 a1 Bs.5 o4 o Lo
¥l Bs.2 LR a3 a e
Tedd 85,1 Bss L] a1 #1525
158400 e 3 14 R #3 51-18

Comilaped B 1T Pagira ] wan &
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B. Freguency and time weightings at 1 kHe

For a stesy sinuscital lactrical input signal at 1 KHZ on the mefarence bl mnge Bnd with s inpul signal T ylelds an indication of the:

refenencs sound prassure leval with frequency weighiing A, with fhe sound level meder sei 1o dsplay F-Sme-weghled sound levol, S-fme-
weighted sound level and time-awerage sourd level ane recorded.

Tiersh vepighting

Fast
Siow
Lieg

. Peak © sound level

a8
94,0
84,0
4.0

oo
o0
0.0

4B
oA
2
o1

Aleghied messured  Differential deviation Uncartainty Aoraplanc
Liral

d8
#-0.2

w03

w02

Indications of peak G sourd lovel is tesiod on the lesst-sensitive level range. Thi ies? signals ane o single comploie oycle of an B kHz

sinuschd starting and siopping ai 2en crossings and posithve and negalive halfl cpdes of a 500 Mz snusod that also start and siop at zeso

Croasings
Sgrals
&tm#ﬂ B e
| eyl
Cantnuoys sgnal 500 HE
Pos 12 cycle
Nea. 12 cvcla

Fisgs

10, Lowel lingarity oa the reference level range

Wpagured parasaier 0 Expachid

o8
1328
1360
1320
1344
1344

L TR ]

ail
1325
1457
1318
1244
1344

Dorvinton

dil
0.1
0.3
0,1
aa
oo

Lincartainty

mEansa
T b i e

Larwl Enagarity i 1eaid wilh Fieady sriacdal alecincsl sgnals af & requincy of 8 KHE wifh ths sound lragl miler Sl Tor frequancy-

wiighsng A on on tha rdferencs level rangs.

Expiozed

0
#0.8
1048
108.5
114.5
105

Carifiesatnr AC-TET1

Moy

Bas

]

1045
1085
114.5
115
1245
125
RECR
138.8
1385
375
1385
1335

Dhgraipiticn
Rulalive
dB

muunm-m

Apcaptance  Acopplanck Limi  Uncemsenty

wi- 08
#i- L&
wi- 08
+=- 08
+i= 08
+i- 0.8
+- 0.8
wi- 0.8
w- {18
- 0.8
&L 0.8
+ 01,8
+ 0,8
0,8
= 0.8
w08
- 0.8
a8
408
4l 08
+l- 0.8
+- 08
wf- 08
wi- 08
+f= 08
+i= L8
+i- 08
+f- 08
- 0.8
#- (LB
#1008

dB

-0
w03
=03
=03
#1023
+-03
+#-0.3
w03
#-0.3
0.2
0.3
0,3
0.3
+-03
- 0,3
- 03
-3
- 0.3
-0
+I D3
+I= 03
+-03
+i- 0.3
+i- 03
= 03
+- 03
+i- 03
+-03
w0
w03
=03

e A i
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11, Tonebursd resporse

The response of e sound level meber 1o shori=duration signals is tesied on e referancs level range with 4 kHz ionaturats thal sied and
#iap af zem crossings and ans extracied from seady 4 ke simescidal sleciical input signais. The sound level meber is set for fequancy
waighting A Macdmum F-timi-waightead sound lmesl, maximum S-lime-weighted sound el and sond

axgaune el gre recoeded,

Tiormas Bursi duraibon in ms. Time weighting Expecied Maasoed Davadian Acceplance Limit  Uncertainty

48 4B d8 dBl dB

Conlifuss Fasl 137.0 137.0 oo =03 ek

Bl 1370 137.0 o +-0.3 oA

Liea 1370 1370 0 - 03 =R

200,0 M Fast 1380 136,14 R - 0.5 =R

e Show 125, 5 128,56 o0 &= 08 &

Ead 130,03 130,00 o0 +h 05 =K ]

i Mg, Fai 4980 18,0 0.4 #1145 oA

Mg Sleny TI0E 1100 04 +1.00-3.0 21

Gal 50,0 190.0 04 #1015 i

o3 Mo Fasl 80,0 06,8 =01 1.0 -2.0 o1

Ll 10, 100,98 =01 #1.0-30 [}

12, Overioad Indication

Chvricad indficasion i Iested on the loast-serditve el range with T sound el maber 38t o display A-wlighted, Sme-avenage sound
b, Persitivn mnd rsgative cne-hatlcpole sinuscidal electrical signais ot a freguency of 4 kHz is used. Tha one-hall-crole signals is
eximcied from sieady signais of the same signal level and begins and ends af zem crossings. The difference betwesn the fevels of the
posithve and nagative ona-half-cycie input signals that firs? caused T displays of overiosd indication ks calculabed.

Positivi sigral MHegaiive signal Crdtaiion Uncariainty -FT
-1 di dB dB 4B
1013 18 0.3 o2 - 1.5
13, Leng-tarm stability

The lang-lemm siabilty of @ sound kevel mefer is evalabed from B differerce botesan the A-sseighied sourd levels indicated in esponse o
sheady 1 ki signals apped ol The beginning ard end of @ period of operation. The perod of continucus operation s 30 min. The messumed
difference batwaen the initisl and ral ndications of A-weighied sound heesl ks Patorded

Swet gl Eret aigeal Dwwision Uiy Anhl-li::'u
o8 di b dit alk
L0 24,0 0,00 0,05 4= Q.3
14, High-level Stability

The stability of @ sound level meter %o operaie continuously in response bo Righ signal levels without significar? change in sensitiity is
wvalkuated from e difference betwesn The A-wsighted sound levels indicated in responss o & sleady 1 kHz electrical sigral ol the: bagirring
and end of 8 § min pedod of continuous exposune 10 The signal. The level of the sheady slecinical inpul signal is e which s requined 1o
ciaplary thas sound linsd that is 1 d8 beis then e uppsr boundaty of B 1 ke inaar cpanating mngs on ths East-seriie il mnga.

Memsured S valve Measured End Vaiee Dencation Unceriainty Adcaplance
Limi
dB ol ol di o
130 1310 000 0,08 it

Cadfuladaly LI-TANE Pagies S van 3
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SONOR\Kalibratie

Maam :
Aplres |

Adrrager

Fabwrikaar :
Type :

Geluidsmeter

SErErLImImer ;

Klant 1D i

hicrofoon Fabtsnkaat

Type

SErELIMIMEer :

Voorversterker Type

R

Wijze van anderzoek:

Kalibratie-certificaat

Certificaatnummier; AC-B763

Sensormet
Casuariestraat 7
2511 VB Den Haag

SINUS Messtechnik
Tango
#0001876
TOZ7 Gebrukers manua 290062009
Microtech Gefell

MKZSS

15638

907143.7
#20352

D gelucineeaameter s geitalbreend conform [EC 6167 2-3:301 3 Elecroacousias - Sourd kel rsters - Parl

iwmmmﬂmlw

D gevapporieence orfekerheicd o gebisesrd ob een wondaanddrinskerhe, vermengrvuichor met een

cleiknguiiacior &=, wele oversersoimi met oen betrousshaarhed nperdal van ongeveer 358 De
SIandaaConreened & Depadid volgens de EA DS

Do e g 2P LEGEOeTol M MEANCANTeTs wasarvan G heviecipaarnesdl naar (et | naonae

standaanden, ten oversiaan van de Haad voor Accrediatie & aangeinond

D gelkaclirsaumeter heeft met mcoes de peroceke best vollooa ats beschneven in IEC 6 1672-3: voor

klmse [, onoer de oMmgEangEConciies genoemd i on oamhcast MNememin hel rsrument heeft geen Type
Goedkeunng” Qetragen, Yoor dere configuiaes, van een onalianksliie rapnbe én conloem EC 14672-2+
el O A O Cabficaal geen Devap A dM de (ompiete gelusdirvesurmeter 8 cordormn IEC 61672 -
wOOr San ks | ratrumen

Luchidnuk
Ternperalugr

Ie hPa
230

Certificaat datum:

Relatenee voChibghed 48 W

18 november 2020
19 novembes 2020
19 ncpvesmiber 2000

Litgevoerd doar: F. Salamsa

ﬂf)mﬁ—e—

Aot
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Results

1, Praliminary indpectian

Prio o any measurements, the sound level metor and ail acessonies s viuslly nsgacted. damics t, of pooumulbiion of forsgn malersl
ion, The prodection grid or daphragm of the microphone. A1 nelevant controls a0 operaled 1o ansues thal thiy Se8 in working ongdar

Rpsuits: ELM QK
Microgcng 0K
ALCRRROTig =

i. Powar supply

Meoasored before Acoustical 1es2 MLA

Moazored afisr Acoushonl el HLA

Moasured bolome Electncal best M.A

Maasumd ahar Elecirical Wl M.A

3. Erwironmental conditians

Tha siatic aif pressune. i iemperaiune ansd refalive Fumidy are measured and recorded af the start and end of the lesting.

Stari of (esling Pressure 1018 WPa
Tamparairg xR
Rkt Fromidity Al %

Erd of testing Pressuns 1018 kP
Temparabars 3G
[Rndainn Fimadity 45 W

4. Indicatian ag tha calibration check fnnquency

Thep indicalion of fha seund lnvdl maler &% B calbralion chisck Tnequency s checkad by application ol a califrated scund calbrase and
Bdplad, i NEESRETY, L0 indiCald (NG reguendd Sound prafiosn Mol 120 1ho onviorarnial Sonditond undir wite P S And paridimed

SLM reading Balore B4,1 dB
EfET acusiTerd 54 g8

Calisalor uhad Irhaisse Calbrater

&, Sadl-generabed noiee

5.1 Meroghons wiabed

noEe B measured with Bha microphona msinled on the sourd level meter. The soond level meler in the

porligunation
submitied for pariodic testing. with the mos!-sensities level rangs and feguency weighting A selecied. The indication ol sound presauns kel
Frwighiad scund level sveraged over 10 mbsiramants il fesonded

Monsirod Ly 20,3 4B
Expacind < 276 dB
Measiepmian] uhoarmenly 1.0 48

5.2 Microohone repiaced by the elecirical inout sional devios
Weith tha microphong rplaced by the slecircal inpul sgnal devios the indcaled el o Bhe Sme-averaged selfl-ponemied noise s reoorded
for The most-sensdive level range and for oll frequency weighlings availabls in the sound kel moler.

Measured LAng 182 a8
Ex{dad < % ol
Maasunamanl uncetaingy 1.0 &8

HWOTE: The lewel of sef-opnamied noise is reoonfed for information anly &hd i8Nt uled 16 ARSERS CONfaMmancs oA reguinsmen
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B. Acoustical signal tests of a freguency welghting

T Soundl kel mader s sed for freguency wesghling 4. The frequency weighing is lesied using a calbraled muitifrequency sound calbrator.
Tha indications on Lh Sound lewel meter is adjus! 1o equevalent free-fieid level. The effects of refliections from e case of the sound level

maler are nolsdod in the sdusimend dada

Frimpaancasy Expecipgd Awurape of two Desaticn Tolal Accepiance LimE
Dwriabion T S THE S Uncertainty
Hz i dB 5] 4B 4B
100 0.0 94,0 o 0z #= 0.7
1259 oo a0 (A ] 03 #- 1.0
T30 [ER ] B84 35 s #18/-25

7. Electrical signal tests of freguency weightings

Freguncy waighlings is delamsined reladés 1o the respanse At | kHZ using sieady sirusoidal elacincal inpul signals and for the three
Traquency waghiings A and C The sound lovel meler is sol 1o display F-time-vesighted soundovel, On e nelerences level rangs and for
wach fregaeency weighting to be tested, the kevel of & 1 kHz input sigral s adjusied o vield an indication that is 48 dB less than e upper
limit staied im the instruction manual for the linear opemling range & 1 &bz on the neference beval range. The input sigral level @ recorded
o the nine freguerscies. al nominal oclavs interdals iom 53 Hz to 16 ke

AWeigkting
Frequancias Expacted Moaseed Digreiaton Unceriningy  Acceptance Limet

Mz dB di dB di - 1]
83,1 a7 LX) a1 B +i- 1
1258 B L 1E i} (=R *i- 1
2412 R -2 ad &1 -1
B01,2 Bl - 1,1 £ &=

40000 851 251 0a (F ] +1

19953 851 5.1 Lils] (eR ] +i=1

e ns3 $53 o B +i- 1
o433 851 5.8 [ B w151 -25

155490 2] 98,1 1.2 o 25 1.8

C-Weidghting
Fresgpuenoees. Expaciad Measured Diaviation Unceriainty  Acceplance Limd
Hz =21 i1} [ 111 &8 dB

631 .7 ga g a1 g1 -1
1253 w5 BB 2.1 &1 a1
2512 - TR 85,0 o o1 LS |
5012 . 85,0 oz (1R ] =1
1000 A 852 oA o1 L |
TRES #E1 85.2 oA LN w1
0811 ¥5.2 854 0.3 [N} wf- 1
Tead #a Ba4 g4 o1 1 8 J-25
158490 48 |2 1.3 a1 +2 6118

‘Corfamiry. AT-BTESE Pagea 3 win i
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B. Frequency and timss weightings s 1 kHz

For o sinady situsossl phecticsl inpul tignal 82 1 kHz on the reference level range and with an input sigral thal yields an indeation of B
wisighled sound loyved and me-Bearsge Souhd ivel ioe ecorded.

Time weighling A-Wesghted measwed  Differential devialion Wreaitainty Aocaplance
Limia
dit dB dB -
Fiasil B4.0 oo o - 02
Slere Ba.0 0.0 a1 +- 0.2
Leqg B0 oo a1 +- 0.2
8. Peak © sownd el

Indcations of posk C sind linsel is besled on Ihis lidl-sansitive level tange The lest signals are a single complelo cycie of an 8 kHz
Sinusced siEing Bnd HORRIng & T8 croeings and poitlied and negatee hall cpcles of a 500 Mz sinusod that also stard and stop at 2o

Segrats fMeaswed parsmater Expacted Mbmsuned Dbt Lincariningy Aocapiance
Limi
) ] i dB db di
Canlingus signal § kHD SPL 1326 1325 0.1 0.1 w03
= Paai 1380 1351 4.0 i w3
Confinuous signal 300 Hr SPL 1320 1320 a1} a1 w03
Poa 112 oy P 1344 1344 ag 032 # 10
Mg 112 eyila Pagh 144 1344 aa a.2 +. 1,0
1 Livel linsarity on the reference evel mnge
Ledsmi linearity is tesied with steady sinuscédal slecircal signals al @ frequency of B kHE with B Sound Meaal mades 5ol Tor faguersy-
wisighting A on on the relerence level mnge.
Amimive Caffarantinl Lismiik Rpdniiva dilinaria
db il [ 1] o8 i i ] 8
54,0 848 0B o w08 o 03 L
59,8 e 0.0 =1 =] wl- OL& L L1
1048 1048 oo 1] 4-08 4 0.3 [+ K
1088 1658 0.0 (=1 408 403 [ K
148 THLE (el] aQ +:08 =03 LI ]
188 1188 (el] 2 s +l- 08 +- 03 L1 ]
1248 124.6 1NE] Qo +- 08 #03 Lily ]
1298 128 oo i) - 08 - 03 LN
148 1346 o 04 - 08 - 0 i
1358 1358 1] 0h - 08 4= 0.3 o
1388 18 == 0d + 08 403 o
1378 1476 6o 00 += 08 +03 o1
1388 1385 oo 0o +- 08 +-03 o1
13286 1788 oo 00 +-08 +-03 oi
1408 1408 aa o4 - 08 - 03 01
p Ha ol - - 08 - 03 R
A BaA aa 0.0 += L8 #=103 LR |
g Bad 1= 0.4 += 08 Ha 03 LK |
TeE THE aa 0.0 +f< 0B +is 03 0.1
Td 746 0o o0 +-08 +-03 o1
53,6 59,8 0.0 oo +- 0.8 +- 0.3 R
548 B4,8 04 oo w- {8 wi- 03 [ R
508 508 ad 0.0 W= 0.8 w- 03 R
58 54.5 -1 01 #- 0.8 #= 0.3 i
a7 49.8 iR LR += 0.8 #=03 [\
&40 44,7 18 R | += 08 Ha 0.3 an
ae.6 5.8 1] of #0.A8 #0323 a
EENC 4.8 0.3 o +. 0.8 +0.3 a1
33,6 33,9 o3 o - 0.8 - 0.3 a1
316 331 0.5 o - 08 - 0.3 o
Ha xR § Bl wf- 0.8 -0 a1

Pagnad e
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11. Tonchurst maponas

The resparss of the souwnd laval meber 10 shor-dumlion signals 5 tested on the reflerence level range with 4 kkz tonsbursts thel st and

#iop &l pern ercasngs Bnd e sxiacind Trom steady £ ke snuscidal eleciical inpul sgnals. The sound lewvel meler i e for agquancy

wisighling A Maximum F-Sma-waighbed sound level, madmum S-dime-weighled sound level and sound

(il bl Bid raoeded.

Tono Burst duration inme

Comitgus

20000

20

L

12, Qverioad indication

Time weighling E xpeciind
- 113

Facsl 1370
S 13,1
Lea 37,4
M Fast 131
Max. Siow .7
Sal 10,1
Max Fast 11e
Max Sl f10.¥
Sal L
Max Fast 1101
Sal i

Pel i T Dwvabion Accaptanos Limt  Ulncarainty
dB a8 dB ]
137 o +-0.3 a1
1371 0.0 w03 2.1
1371 0,0 =03 =&
138.2 o - 0.8 21
1.7 Lk + 0,5 oA
1331 0.0 += 4.5 a1
116,14 0.0 w1015 g1
10,1 o0 10 -30 a1
101 0.0 & 00 =18 a1
1100 B ] +900-30 a1
1008 -2 + 1,00 -3,0 21

Diwergdd it H ealnd on the lsasl-sanslive el r.wlﬁh'l'ﬂ'lumlﬂlli meter B 10 dikpley A-weighied, [me-reargs sound
nbgaire one-hall.cycle siuagkdal slectical pgnats ol o frequercy of 4 kHz @ used. The ore-hail-cych signals is

axtracied drom sheady signals of the same signal level and begine ard ends 81 zero crossngs The differencs batwaan the kels of the

posdive and regative cre-naif-cyce mput sgrals tat firsl caused he displeys of crarosd reication o calcualed

larvad, Posilher and

Padivn signal

oB
14929

13, Long-term siabiity

Mogalie signal

aB
101

Dhoiatian

o8
2.1

Lincedairty

i
oz

AiAplanis

Lim#
[

#f- 1.5

Tha long-term siabdity of a sound level meter i avaluaied from the differancs Ebbvwin T A-weighied scond levels indoaied in

sieady 1 kHz signals spplied a2 the Baginning and end of 8 period of operaiion. The period of continuces opemiion is 30 min, 'I‘h-rri—nd
diflerencs batwessn the inigal &3 fnal indizalions of A-wsghled sound gl B neconsied

Sian signal

dl
=]

14, High-leved Stabllity

End signal

Dievaaticn

LUnoceraingy

e 0Z

The shabiSty of o sound level meler 10 opeale CoNBNUOURY IN MeapOREE 10 Righ Signal nesls willhoul sgnifican] change i sansithy is

evaiated from the difference betwoin the A-eeigied sound vl BSGed in EEponSd 10 @ steady 1 kHE sledrcal sigral ol ihe begnning

and end ol a § min pariod of costinueus exphiure 10 Tha signal. Thi kvl of T sisady eectrcal inpul signad is nad wiech & requred 1o
displary the sound leved that is 7 dB bess Than ihe usps Boundeny of B 1 kHZ Enaar cparating range on ihe isasi-semalive kel range.

Wiarssred Fa vaue

dB
13r.om

Wppiunid End Vaks

Dnviation

il
0.00

Lincenancy

Ll
0.06

Acceplance
Limi

i
o0
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ASrnTager

Geluidsmeter

Microfoon

Vioorversterker

Wijze van onderzoek:

Toelichting:

Kalibratie datum:
Certificaat datum:

i,

= CALIBRET|
: RvA K|

Kalibratie-certificaat

Certificaatnummer; AC-6116

Magm : Sensornet

Adres ; Casuariestraat 7
2511 VB Den Haag

Fabwrikaat - SINUS Messtechnik

Type: Tango

Senenummer - #0001270

Kiant 10 o TO14 Gebruikers manual 29-06-2009

Fabwraal Microtech Gefell

Type: MK255

SETIETLATITIES | 13375

Type : 9071445

SeTieTiLImEmer | 20111

e gebsdsnveaumeter & gekalbreerd confionm IEC 61672-32013 Bleciroacoustics - Sound ievel meters - Par
3 Pariodic 1RSL voor fert Kiasse | qeluisraeasimensy,

D gerapponeerds oreekeihed o Qebaeend op e dandanrdonpelaeic, vermengauldiod mef sen
cieidcingsfacton &=2. widke oeereenkomt met con betrouwbaarhew! intenval van ongeveer 358 De
HaniaardoneeEesy e 5 Depaska wolgers o EA0S
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Luchtdnk
Temperaluur

& jull 2018
9 jul 2018
9 juti 2018

1025 hfa
25 T
52 #
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Lisgevaerd doar: F. Salama
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Resuiis

1. Preliminary inspection

Prior o any MRiramiants, B sound bl misn and all scomisonies ane visually intpecied. damegs 10, o Boiumulason of fonsign mkeral
o, the probection grid o dinphragm of the mécrophone. Al relivant conircls are openied o enswee thal thay are in working ondaes,

Rasuls SLM QK
Microphons QK.
AcchEAniuE -
2. Powsr supply
ieasuned befors Acaslcal et ML,
Mheaaunes after Accesiical tesd LA
easuned baiorg ERcinical sl LA,
Weagunasd afier Elscirical iesi A
3, Envircnmasial conditions
The static gir pressure, & Seemperaiuns and relstive umidiy ans messured and neconded at the start and end of the esling.
Exari of esirg Fressune 1025 hPa
Temparabas 25 "G
Fidativg Frumedity 52 %
End of besting Pressuns 124 hPa
Temperaiorn 28 °C
Rolafive humedity L

4 indication at the calibration check frequency

Tha indication off I sound oved molor af T cabbraSon chisth Inggpancy s chacioed by appicalion ol B calieniod sourd calbrator and
adjusied, if recessary, to indicate the neguined sound pressirs level for the envinonmenial condilions under which Tha tesis ane periormed

SN raading Bafone 812 di
After adamiment B4 48

Cabkbrator used Inhouss Cakbrator

5. Solf-genoraiod nodse

§.1 Micraphona insiabed

Solf-ginerattd roesd & MaRsnsd Wil Tl merophons Alinled on (he sound val maber. Thi Soeesd sl mitar in (Ra conBgurasen
submitied for periodic lesting., wath the mosi-sensitie level range and fregquency waighling A salecied, The indication of sound prassuny ksl
#-wpighted sound kevel averaged over 10 measrements is reconded

Maasunsd Lasg 0.7 dB
Expicaed = 276 dB
Misagyurermant uncetainty 1.0 dB

5.2 Microphone rdipoed ird the slectiacal npul sanal dirdca
Wi Sl rEcrophong repladed by the elecincal ingpul Bgnal device e indicalad el of the tme-sveraged soli-genemibed noise is reconded
for thap mog)-sensiieg binsgd ringl end for all fregulcy wighlings. avadalb i (he Sound gl maler

MipEired Laag 197 o
Expecied < 25 gl
Measusamen] uncerianty 1.0 it

NOTE: Th kil of self-osnetaled node is reporied for infoimabon only and = nol used 1o assess conformancs 10 @ eguisement.
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. Acoustcal signal insts of & Irequancy wehghting

The sound bevel mater 8. 58 for insquency weighling A Tha frequency weighiing & iasied using a calibmled multifrequency sound calibrator,
The indications on the sound lewssl misler & S5u 1 eguivaient res-heid ol The efiects of eflectons fom e case of the sound level
mier ang included in s Sfusimnen dala.

Fresusencies Expesciad Braaracs of bad Dgrwigrtaci Total Acceplance Lim#
Dwssiadicon MBS RTINS l.i'l:l:lﬂ'l't"

Hz i dB db 4B B
10000 0.0 g4.0 aq 1] a7
LT 0,0 e 0o 03 += 1,0
TRLA0 oo 93,7 =10 0.8 #1825

7. Electrical signal 1oats of Prequency waightings

Erequency weightings is debérmined ralathae i the reaponis 82 1 kHE using sady sirosoidal slecincal inpad sigrals and for the thres
frequercy weightings A and C. The sound bl maeber i sef io dsplay F-ime-weighied soundiovel On the referenca level fange and for
each frequency weighting 16 b leabed, tha lineed of B 1 KHz inpul signal s adjusted to yield an indication Haf is 45 38 leds than the upper
lirsit stabed in the ingdruction manual for tha Bnoar openating range at 1 kHz on the: reference level range. The inpul signal leved is recorded
for the nine freguendes @l nominal oclave intersals from 63 Mz o 16 kHz

A-Weighting
Fregquerces Exgsaciipd BAREELTET Deviabion Unceriainty  Actepdasdy Ll

Hz di dil a8 &8 o8
63,1 LT .8 o1 A = 1
1258 B9 8.8 a1 R | 41
251.2 .9 -] -1 N +i- 1
501.2 548 B, 7 0,1 o1 +i- 1
10000 251 95,1 0,0 &1 w1
1ERS. 3 $5.1 5,1 o o #i= 1
agat. 1 252 5.2 oo LR #i- 1
79433 =51 95.8 [F 1] 1 +1, 54258

JES T 04,5 Ba.1 1.2 [/ w25 I-18

C\Weighting
Fragquenciey Enpecied Maansed D aistinn Unceriminty  Acospinnos LimE
Hz di =33 dB dB di

B3 T E =k | =R | &1
126.9 LR 0 iR} a1 Ll |
1.2 48 G a4 o1 el
5042 48 5 2.1 o1 L |
1000, 0 851 = [=K] a1 w1
1865.3 851 952 a1 =8| w1
s B53 953 a1 a L |
Ted3,3 -] .7 oy o1 #161-249

158400 8.5 66,1 1.2 o +2 5118

Carifcialy. ALANTH Pagian ) b
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B Freqguency and time weightings af 1 kHz

For a steady sinuscidal secirical inpan signal &t 1 kil on The referance lvel rangs and with an input signal that yields an indication of e
refenerce sound pressunes evel with RqUEncy waighting A, with the sound level meler sst 1 display F-tlime-wiighted scund level, S:ime-
wiighbed sound level and time-awerage sound vl 8 recorded.

Tirss wasghling A-Weighled measwed Difersntal deviation Uincarisniy Aecaplancs
Limi
=11 di 1=} dg
Fast 94,0 0.0 a1 02
Slow 04,0 oo a1 +02
Ly 8.0 el a1 402

B, Peak € sound lovel

Indications of peak C sound level i iested on the lgasi-sensithe lovel renge. The (98] signals are a single complete cyde of an B kHz

snusoEd slarting and siopping al e crossings and positye and negale hall cpcies of & 500 HE snusold that alss start a~d siop al rero

CERNgE
Sigrals Measrod pammalar
Continous sgnal B EHz SPL
1 ovcda Paak
Gonbruces signal 500 Hz SPL
Parg 112 cycla Paak
Hea. 12 opde Buak

10 Level linearity on the reference lovel rmngs

Expisting

di
1H26
1360
1320
1344
T34

Meagured

B8
1325
LELE:]
12349
134.4
1344

Drevinton

285258

Lewel inaarity i teshed with sinady sircsoedsl slectical sigaaly o & fequency of B kHz wilh the sound lewsl meter set for irequency-

waighting A an on the meierencn level mnge

Expecied LT
dB dB
54.0 ]
55,5 s
104.5 1045
1095 16
114.5 1148
Ting 1195
124.5 1245
1258 135
124.5 135
1355 1358
1285 1365
1375 1376
1338 1305
1298 1385
1408 140.4
a8 045
LR BD.5
B45 B4 5
a5 T9.8
T4.5 T48
s 68,5
645 B4.5
L1 505
L] 548
4.7 408
4.5 44,7
5 ian
M5 a5
kL E 34,4
334
2

Lt
jurd
(=3
[
3

Caridomiirr. LTEHEB

il

$2%
ang

- 1.0
- 1.0

Dviation AooEpiancn hmnu-tnlhﬂ Linosr mindy

Driffprantial Limil Reladeve

df

+=i08
+= 08
- 08
+- 0.8
w08
+- 0.8
+- 108
+ LB
+=08
+- 108
+- 0.8
w0
+- .8
- L8
+-10.8
+= 0.8
+H-10.8
+- 0.8
w08
w08
+- 0.8
+- 0.8
#0.8
+a 0B
+ 0.8
#-10.8
#f- 0.8
#- 0.8
+-10.8
+-0.8
+ 0.8

dﬂ

+= 03
+i- 0.3
- 03
w03
+- 03
+= 03
+- 0.3
0.3

w03
+- 0.3
#f- 0.3
+-03
#i= 0.3
+=- 0.3
+- 0.3
+- 0.3
+- 03
o= 0.3
- 0.3
+= 0.3
+-0.3
#-0.3
#-0.3
w03
- 0.3
+-0.3
+= 10,3
#-03
+- 0.3
w03
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11. Teneburst response

The responss of the sound leval maler io shor-dumation sigrals s jeshed on the relesence livel rangs »ith 4 kHz lonetorsts that star and

slop il Déen crossings And an edmcied fom sheady 4 kiz snuscidal eleciical inpul Bgnats. Tha sound lewal mater ks st for frequency

wepsghting A Maxsmum F-ime-weighled soond level, maxdmum S-time-wesghied sour lsed and gound

expogurg Weeal arp pocedod.
Tona Burs] duration in mE

Conlinces

2000

2.0

o3

12, Owesload indication

Crurioad indhoabon is lesied on P leai-Senddig iRl rRngh with the sound ievel meter set o

Tiemg vemsghling

EREERERTELA
§gF &

Expecind

1]
137.0
1371
1374
138,14
129.7
1304
118,14
104
1904
1Mo
10,4

Measued Dhireadion Accpptary Limit | Uncoriainty

dB =11 -] dB
1ara o1 #- 0.3 a1
1374 oo += 03 =% ]
13719 oo += 03 "R |
1381 ] +- 0.8 a1
1258 Bk +- 0,5 o1
130,1 0.0 +- 05 o
118,1 oo w10 -1.5 21
110,00 3,1 & 10 -30 =&
1100 01 #0018 a4
11600 0.1 +1,0; 3,0 =K
100 0.2 +1.0; <30 a1

displary A-weightesd, me-armnigs scund

el Positive and negathwe one-hal-cycle sinuscidal slecirical signals af @ frequency of 4 kHz is used. The oni-hall-crcks sipnals i
axirncied from sheady signats of ®w sama signal linvel and bogins. and ends at zem orossings. The diffenencs Betwean Tha leals of e
positiee and negathe one-hali-cychs inpul signats that first coused the displays of oweriosd indicalion i caloulated

Posithve sigral

di
1013

13. Long-tenm stabifity

Thi leng-Seem stabdity of a sound level mebar is evaluates om the dferencs batween the A-weighted sound levels indcaled in resgporms i
siandy 1 kHz sigrals appled at the baginming and and of & pévicd of cparaton, Tha pesicd of conlinucus apscation (s 30 min. The medianed
diflprencs betwoen e indial &d fingl indcations of A-weighted scund level & reconded,

Saart mgnat

ag
0

14 Migh-level Stabisy

Margaativt: signal

]
0.3

End signal

o
Ba.0

Dwraimtaon

4B
1]

Derwiaticn

LLincartainty

dB
0.2

L=cilie]
Liewsif

o
#-1.5

WMHJMHMHMWHWMMM““WMHWH

evalumied from the diference betessn thi A-woighted sound levels indicated in response fo a steady 1 kHz slecifical sgnal & B Deginning

nd o of @ 1§ min pericd of confinucus sxposuen 10 the signal. The kel of The sheady slectrical inpul Signal & thil which s mguined jo
display The sound level that is 1 @8 less than tha upper boundary of the 1 khz inear opsrafing raege o i Mel-Sanaitivg Il range

Meazsured Start vales

di
1370

Mugiored End Valos

db
1370

Deviation

dit
0.0

Urecartainty

dB
ooe

AL R
Larmil
di
+=10.2
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Resuiis

1. Preliminary inspectian

Priar 1 any messuressents, [he sound level meter and ol bocessones an visualy inspecied: damage 1o, o sccuraulation of Seeign maleial
e, i prossction gid o disgfeagm of the msnphcne AN rblevina] contials A ppensted B endune that they am i waiking stder.

sl SLM Ol
Microphons (a4
ACCESROES a

L Poweer supply

Mhasuned bafors Acsubbcnl el HA

Bheasured afer Adcustical west A

Measured bafore Elecirical 1ast M

Mtecwyured afer Elecincal test M

3. Envirenmantal conditions
‘The siniic air pressure, air bemporature and relaiive humidity ar massuned and recorded a1 Tha sian snd end of The festing.

Stan of eeting Prédswrs 121 hPa
Tempsralune 2
FRaelative humibdty 44 %
End ol iasling Prisguns 1031 hFa
Tamparalung 13 C
Pedabig Faamidity a4 %

4 Iindication at the calibration check frequency

Tha indication of B sound kevel meder at the calibration check irequancy is checked by application of & calbrated sound calibrator and
adu=ied, i necessary, o indcale the required sound prassune level for the environmental condiions under which the tests are parformed.

SLM reading Barfana 93,846
AfaT Sdwileanl o4 4B

Calbbrator used Inhouss Calbraior

5. Seff.generaied nodss

5.1 Microphons irsiabed

Sail-gandratid noisa B Makknsd with ths microphons installed on thir sound kel meter. This scund level meter in the condguration
submitied for pericdic esting, with the mosl-sensitihe level mnge and freguency welghling A selecled. The indication of sound pressue level
Asmighfied scund level averaged over 10 measurements s reconded

Wesiured Liss 0,5 db
Expeciad < 376 dB
Measremerd unceriznty 1.0 dB

5.2 Migrcghord reblced by the sesical inpyl smaral dindis
Wiith the microphone repiaced by the slectrcal ingul Gnal devite the indcated Ml of i BMa-Sveraged Sed-genimind noe B mnded
for ol ool Banativg lived rengl Bnd 107 BB fredoinsy winghisngs avaiabiy in the $oond b malar.

Maasured LAsg 1.2
Expacied L.
Measuemant uncertainty 1.0

NOTE: The jevel of saf-panambed nolss is reported for information anly and is not used 1o AsEess CORGMENcA 19 & MGuinmant.
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k. Acountical sigral texts of a freguency weighting

The soard level meler is sel for irsquency waighting A, Tha irkguency wasghting is bslad using B caliteaded muifnequency sound calibrator,
The indcatons on e sound kel maled & adjust o eguivalen] ime-feld level. Tre eSects of refiections from the case of the scund level

e 'y included in the adpaimant dala.

Erequencies Expiritid Foangh of bed Druitaion Tetal Arceplance Limi
Derviation R SRMENLE Uncartainty
He dB afl i 3] dB
1000,0 ad B0 (=] 0.2 #- 0,7
1258 0.0 ™A o2 0.3 #- 1,0
Toda,0 LiE] 3.5 1.3 0.5 =187 .28

7. Electrical signal tests of frequency welghtings

Frequency waighlings is determinesd neative io e response o1 1 kHz vsing shéady sinuscidal slecirical inpul 2ighsia &nd o thi Fres:
frequency weightings A and C. The sound leval meter s sl 10 daplay F-time-waighted soundleval. On thiy refeneccs el rangs and for

each kequency waighting 1o be lested, e bevel of 8 1 kHE inpul signal is SEusted bo yisld an indicalion Thel & 45 98 less than The upper

il stabed in fha inglnaction manual for the near cparating renga al 1 kHE on thae ederence lovel ange. The input signal level is neconded
fior e Fing Inlguances Bl nominal ootave inbervads trom 53 Hz o 18 kHz.

A-aighting
Frogatrties Expaezing Mapsuresd Davadion Unceriminty  Acceplance Limig
Hz dB ol al (] db
63,1 .y 44,8 o1 (A -1
1259 M B, 2.1 &1 -1
2512 Mg 64,8 oo o1 w1
5012 A 84,7 .1 1R ] L
10000 $51 951 i N1} Bt w
THEED 51 851 oo 1 w1
o811 o2 B4.2 0.0 R w1
THER D 251 85,8 0.5 ot #1.5/-28
158450 B4 0 LR 1.2 o +21.51-18
C-ieighting
Frecuences Expeciad Measured Deviaticon Unceriainty  Accaptance Limi
Hz i1 ol dl dB di
&1 4.7 Bl o1 01 w1
1258 548 BeA =% | (R 1
%12 4.5 85,0 o1 o1 He
5012 848 a8 01 01 +e 1
ple e elle] 5.1 052 o1 o1 +- 1
19553 85,1 BE2 01 01 w1
m=E 0 582 B82 0,0 LR # 1
33 85,1 asT a7 a1 #181-25
156400 L w2 1.3 a1 3 51-18

Carifoamre. -5 7 Pogea } wvam



% S0MNOR Halbvatie. Egabemss 2 3437 W Misussgein. Talstaos: 000 878 79 70, E-mad infosanarkalibratia nl Kyl or.: 308008

B. Fraguansy and time weightings af 1 kHz

Fioe & shédedy sinuscidal electrical ingud signal al 1 kklz on the refersnce level rmnge and with an inpul signal That yields an indication of the
nafirecss sound pressune kevel with Fequency weighting A, with tha sound ievel maler se lo display F-lime-weighted sound level, 5-time-

e found el and lve-Eeienge Sound lived ans fecsrded.

Tieme veeighting ANeighied meassred  Differeniial deviption  Uncerainty ALaplante
Limit
=11 =] dB o8
Fams 84.0 oo =R | w02
Sk .0 il Q.1 e 0LF
Leq 54,0 0.0 0,1 Y
i Peak C gound bevel

indications of peak © scund level is tesied on the lesst-sensitive level range. The (es? signals ame a single complete cyde of an B kHz
niniack] 1aring Bnd SI0ORINGg & 280 Crossings. and posithee and negatiee hall cycles of & $00 Mz sinusaid that also stard and slop at seo

ARG,
Eignals Measured paramater Expached
48

Cordinous signail & kMz 5PL 1328

1 oycl Paak 138.0

Coninuous signal 200 Mz SPL 1320

Py 1) Evile Pank 134.4

M. 1/2 cvcla Paak 1344

10 Level linsarity aon the neference level ange

Moasured

i
1325
1349
150
1ME
1344

Dwviaton

SE8LES

Uncariginky

O
Tk Rl o o KD

Liwved Enearity s Sested with staady sinusoifal slecincal signals ab o Frsgusncy of 8 ke with this sound level moter sel Tor Freguincy-

wasghting A on on the reference level ange.

Expacied Mhegsuned Diviation
Beinthne

di dB dB
a0 5 X1
s "0 oo
=25 -2 [=X]
= E 1005 [=X]
1148 1148 a0
1188 1188 aa
1245 1245 o0
1205 1288 a1
1345 1348 01
1355 1355 Lili]
138.5 1388 0.1
1375 1378 [iR]
130.5 1388 L]
139,56 1366 0.0
1408 140,56 0.0
84,5 64,5 0.0
.5 9.5 0.0
4.5 4.5 (L]
788 788 (1 E ]
T4.5 T4.5 L]
-1 -1 (]
B4 5 B4 5 oo
a5 595 (iXi]
45 HE B
408 a4l [=1+]
dll § i =K ]
S FLE ol
345 35,0 os
33,5 34,1 (o1 ]
325 332 ay
ns 323 (¥ ]

Accaptance
Ciferersal  Lim# Relathve

L1

o1

di

#f- 08
#f- 08
af- 08
#f- OB
4= 08
+f- 08
+fs 0,8
+f- 0.8
+- 08
#-08
-8
w08
- 08
=00
+ 0,8
0,8
=L 0.8
L 0.8
- 0.8
08
0,8
08
08
+f- 0.8
- 0.8
-0
=08
-+ 08
+- 0.8
+i. 08
+i- 0.8

Accagtancs Limt
farersa
a8

+- 0.3
- 03
- 03
+i= 03
4103
+= 03
+1= 10,3
+- 10,3
+- 103
+i- 0.3
w03

0
+h 0
+L0,3
w03
wl03
w03
0.
k03
0,3
0.3
w03
w03
w- 0.3
- 0§
4l 03
=03
+- 0.3
+- 0.3
+-03

I 0.3
+i- 3
+- 0.3
+- 1.0
+- 1.8

E

seopooo o
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11. Toneburst response

Tha ressponse of Tha sound lrvel meter 1o shorl-dcuration signals is esied on B referencs level renge with 4 KHE lonabursts al sien and
siop ot a0 omssings and are exiracied from sigady 4 kHz sinusosdsl elecincal ifgul sigrals. The scund el meses i 61 1or Insguancy
weghting A kadersm F-tme-waighted sound bevel, misimus S-me-waighted sound lgvel and sound

mposure el are reconded

Tons Bursl durabion in ma. Timo waighiing Expocied Amarsuned Dervintion Acceptancs Limil  Lincerianly

dB dB di al dB

Conlifious Fait 1370 137A 21 +=0,3 a1

Show 1371 13T oo +=-03 0

Leg 1271 137A (oXe] +-0.3 o

00,0 Mawx Fosi 1381 1381 X} +f- 0.5 o

Max Show 1237 1288 2.1 #-0.5 (iR

Sl 130,14 130,1 o0 .08 a1

] Max Fail 19§19 1187 0 4 +1,0; .5 o

Max. Blire 1901 1101 oo +1.0; 3.0 o1

Sel 1181 111 oo + 10 4.5 LR

0,3 Max Fasd 11614 10,0 a1 + 1.0 -3.0 LR

S 159,8 1005 a2 + 10 -3.0 LR

1L Crverload indication

Owerioad indication is tealed on (he leedl-sensiling vl rngl with tha sl el melir i 10 Saplay A-wwighind, me-pwenge sound
loveel. Posithem and negative cne-half-cycie siruscidal slecirical signals af o freguency of 4 kHZ is used. The cre-half-cpcle signals is
extiacied fom saady signals of the e signal kel and beging End enos ai Zemo crossings. The diflerence between the levels of the
pegdtive nd regative one-hal-cyclo input signals had first caused the displays of cweroad indication is caloolaled.

Peaitve signal Hegaha sgnal Darvabon Uingerininky Anl::::'lal
o dB g - (-
Wig jler b 0.4 oz +- 1.5
13 Long-tedm plabadty

T lpng:berm stabiity of @ sound level meter i evaluated from the diffierence between the A-weighied sound levels indiciied 0 responss o
steady 1 kHz signals applied af the beginning and end of a perod of aperation. The pericd of contiruous operition is 30 min. The meaured
ditierenoe between the inidal ard final indicatiors. of A-weighled sound level i reconded.

dB a8 dB o8 -]
840 84,0 000 0.08 02
14, High-laval Stability

T sinbiiy of o sound level meler o operate continuously in response (o high signal levels withoul significant change in sentitvity i
evaiualed from the difierence bebween [he A-vesghled sound levels indicated in resporse 1o 8 s38ady | kHe slectrical sigral 51 the Deginning
and and of & S min parod of continucus. eeposuns io the sighal. Tha levsl of the slasdy slecincsd inpul 5ignad is (hal which B neguired 1
dispiay the sound level thal is 1 dB ees o 8 e boundiey of [he 1 KHE insdr picaling rangs & T laail-plriivg vl rengs.

feassured Start value Measured End Walue Dt Unarsenty AR
Liemit
di L] dB dB dB
1370 137.0 000 [l ] 02

Casifcasinr. AC-S04T [
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Kalibratie-certificaat

Aarvrager Maam ; Sensornet

Adres ; Casuariestraat 7
2511 VB Den Haag

Geluidsmeter Fabrrikaat : SINUS Messtechnik
Type: Tango
Serienummer . #0001308
Elar 1D rr TO22 Gebruikers manual 29-06-2009

Microfoon Fabrikaat : Microtech Gefell
Type MK255
SETENLIMIMEer 10656

Voorversierker Type 9071445
senenummer . 20107

Wijze van onderzoek: De geiudsnaeaumeter 5 gekalbreend confiorm EC &1672-3:201 3 Blectroacoustos - Sound kel meters - Pam
3 Peviclic teal, v een Klgsse | geiusdsnseaumets:,

Onzekerheid: D gerapponeende andekameid 4 gebimesrd op cen slandasrdoneeker e, vermengvukiigd met een
dekongslacior k=2, welke overeeniomt met een Defrouwbaarheid inlerval van ongeveer 55%. De
ancaandareerhsid m bepaskd wolgers de EA-4/02

Herleidbaarfeid: De metngen 2ify usgevosrd met Bandasnden waaran de hersdbaamesd naar [nerjreconaie
SEANCAANTZET, (871 overiiaan wan o Raad voor Arcrediane & asngeioond

Toelichting: De gelsdsnveaumerer heeft mel sucoes de penodicke test vollooed 85 beschreven in IEC 6167 2-3- voor
klasze |, onder e ormgewngarondiies genoemid in ot carmhcanl.

Een Type Goedieunng” & geleverd door de PTE order nuammer 21.21/12.04 voor oit rodel en confiorm IEC
B FGT A Debstent off dai o8 gelusdtnivesurnster i conlorm (EC 6167 2-1:- voor eevs kiskie | mstrument

Omaevinascondities: Liscirueirug 1021 hfa
TermperatLiur 2T
Relaiewe v htighesd 44 b

Ontvangstdatum: 31 maart 2020

Kalibratie datum: 1 apri 2020

Certificaat datum: | ap 2020 ':
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Resuiis

1. Preliminary inspectian

Priar 1 any messuressents, [he sound level meter and ol bocessones an visualy inspecied: damage 1o, o sccuraulation of Seeign maleial
e, i prossction gid o disgfeagm of the msnphcne AN rblevina] contials A ppensted B endune that they am i waiking stder.

sl SLM Ol
Microphons (a4
ACCESROES a

L Poweer supply

Mhasuned bafors Acsubbcnl el HA

Bheasured afer Adcustical west A

Measured bafore Elecirical 1ast M

Mtecwyured afer Elecincal test M

3. Envirenmantal conditions
‘The siniic air pressure, air bemporature and relaiive humidity ar massuned and recorded a1 Tha sian snd end of The festing.

Stan of eeting Prédswrs 121 hPa
Tempsralune 2
FRaelative humibdty 44 %
End ol iasling Prisguns 1031 hFa
Tamparalung 13 C
Pedabig Faamidity a4 %

4 Iindication at the calibration check frequency

Tha indication of B sound kevel meder at the calibration check irequancy is checked by application of & calbrated sound calibrator and
adu=ied, i necessary, o indcale the required sound prassune level for the environmental condiions under which the tests are parformed.

SLM reading Barfana 93,846
AfaT Sdwileanl o4 4B

Calbbrator used Inhouss Calbraior

5. Seff.generaied nodss

5.1 Microphons irsiabed

Sail-gandratid noisa B Makknsd with ths microphons installed on thir sound kel meter. This scund level meter in the condguration
submitied for pericdic esting, with the mosl-sensitihe level mnge and freguency welghling A selecled. The indication of sound pressue level
Asmighfied scund level averaged over 10 measurements s reconded

Wesiured Liss 0,5 db
Expeciad < 376 dB
Measremerd unceriznty 1.0 dB

5.2 Migrcghord reblced by the sesical inpyl smaral dindis
Wiith the microphone repiaced by the slectrcal ingul Gnal devite the indcated Ml of i BMa-Sveraged Sed-genimind noe B mnded
for ol ool Banativg lived rengl Bnd 107 BB fredoinsy winghisngs avaiabiy in the $oond b malar.

Maasured LAsg 1.2
Expacied L.
Measuemant uncertainty 1.0

NOTE: The jevel of saf-panambed nolss is reported for information anly and is not used 1o AsEess CORGMENcA 19 & MGuinmant.

Carificasing AC-BO4T P & van
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k. Acountical sigral texts of a freguency weighting

The soard level meler is sel for irsquency waighting A, Tha irkguency wasghting is bslad using B caliteaded muifnequency sound calibrator,
The indcatons on e sound kel maled & adjust o eguivalen] ime-feld level. Tre eSects of refiections from the case of the scund level

e 'y included in the adpaimant dala.

Erequencies Expiritid Foangh of bed Druitaion Tetal Arceplance Limi
Derviation R SRMENLE Uncartainty
He dB afl i 3] dB
1000,0 ad B0 (=] 0.2 #- 0,7
1258 0.0 ™A o2 0.3 #- 1,0
Toda,0 LiE] 3.5 1.3 0.5 =187 .28

7. Electrical signal tests of frequency welghtings

Frequency waighlings is determinesd neative io e response o1 1 kHz vsing shéady sinuscidal slecirical inpul 2ighsia &nd o thi Fres:
frequency weightings A and C. The sound leval meter s sl 10 daplay F-time-waighted soundleval. On thiy refeneccs el rangs and for

each kequency waighting 1o be lested, e bevel of 8 1 kHE inpul signal is SEusted bo yisld an indicalion Thel & 45 98 less than The upper

il stabed in fha inglnaction manual for the near cparating renga al 1 kHE on thae ederence lovel ange. The input signal level is neconded
fior e Fing Inlguances Bl nominal ootave inbervads trom 53 Hz o 18 kHz.

A-aighting
Frogatrties Expaezing Mapsuresd Davadion Unceriminty  Acceplance Limig
Hz dB ol al (] db
63,1 .y 44,8 o1 (A -1
1259 M B, 2.1 &1 -1
2512 Mg 64,8 oo o1 w1
5012 A 84,7 .1 1R ] L
10000 $51 951 i N1} Bt w
THEED 51 851 oo 1 w1
o811 o2 B4.2 0.0 R w1
THER D 251 85,8 0.5 ot #1.5/-28
158450 B4 0 LR 1.2 o +21.51-18
C-ieighting
Frecuences Expeciad Measured Deviaticon Unceriainty  Accaptance Limi
Hz i1 ol dl dB di
&1 4.7 Bl o1 01 w1
1258 548 BeA =% | (R 1
%12 4.5 85,0 o1 o1 He
5012 848 a8 01 01 +e 1
ple e elle] 5.1 052 o1 o1 +- 1
19553 85,1 BE2 01 01 w1
m=E 0 582 B82 0,0 LR # 1
33 85,1 asT a7 a1 #181-25
156400 L w2 1.3 a1 3 51-18

Carifoamre. -5 7 Pogea } wvam
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B. Fraguansy and time weightings af 1 kHz

Fioe & shédedy sinuscidal electrical ingud signal al 1 kklz on the refersnce level rmnge and with an inpul signal That yields an indication of the
nafirecss sound pressune kevel with Fequency weighting A, with tha sound ievel maler se lo display F-lime-weighted sound level, 5-time-

e found el and lve-Eeienge Sound lived ans fecsrded.

Tieme veeighting ANeighied meassred  Differeniial deviption  Uncerainty ALaplante
Limit
=11 =] dB o8
Fams 84.0 oo =R | w02
Sk .0 il Q.1 e 0LF
Leq 54,0 0.0 0,1 Y
i Peak C gound bevel

indications of peak © scund level is tesied on the lesst-sensitive level range. The (es? signals ame a single complete cyde of an B kHz
niniack] 1aring Bnd SI0ORINGg & 280 Crossings. and posithee and negatiee hall cycles of & $00 Mz sinusaid that also stard and slop at seo

ARG,
Eignals Measured paramater Expached
48

Cordinous signail & kMz 5PL 1328

1 oycl Paak 138.0

Coninuous signal 200 Mz SPL 1320

Py 1) Evile Pank 134.4

M. 1/2 cvcla Paak 1344

10 Level linsarity aon the neference level ange

Moasured

i
1325
1349
150
1ME
1344

Dwviaton

SE8LES

Uncariginky

O
Tk Rl o o KD

Liwved Enearity s Sested with staady sinusoifal slecincal signals ab o Frsgusncy of 8 ke with this sound level moter sel Tor Freguincy-

wasghting A on on the reference level ange.

Expacied Mhegsuned Diviation
Beinthne

di dB dB
a0 5 X1
s "0 oo
=25 -2 [=X]
= E 1005 [=X]
1148 1148 a0
1188 1188 aa
1245 1245 o0
1205 1288 a1
1345 1348 01
1355 1355 Lili]
138.5 1388 0.1
1375 1378 [iR]
130.5 1388 L]
139,56 1366 0.0
1408 140,56 0.0
84,5 64,5 0.0
.5 9.5 0.0
4.5 4.5 (L]
788 788 (1 E ]
T4.5 T4.5 L]
-1 -1 (]
B4 5 B4 5 oo
a5 595 (iXi]
45 HE B
408 a4l [=1+]
dll § i =K ]
S FLE ol
345 35,0 os
33,5 34,1 (o1 ]
325 332 ay
ns 323 (¥ ]

Accaptance
Ciferersal  Lim# Relathve

L1

o1

di

#f- 08
#f- 08
af- 08
#f- OB
4= 08
+f- 08
+fs 0,8
+f- 0.8
+- 08
#-08
-8
w08
- 08
=00
+ 0,8
0,8
=L 0.8
L 0.8
- 0.8
08
0,8
08
08
+f- 0.8
- 0.8
-0
=08
-+ 08
+- 0.8
+i. 08
+i- 0.8

Accagtancs Limt
farersa
a8

+- 0.3
- 03
- 03
+i= 03
4103
+= 03
+1= 10,3
+- 10,3
+- 103
+i- 0.3
w03

0
+h 0
+L0,3
w03
wl03
w03
0.
k03
0,3
0.3
w03
w03
w- 0.3
- 0§
4l 03
=03
+- 0.3
+- 0.3
+-03

I 0.3
+i- 3
+- 0.3
+- 1.0
+- 1.8

E

seopooo o

e R Y Pl P Pl Pl LIV,

seeses

=
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11. Toneburst response

Tha ressponse of Tha sound lrvel meter 1o shorl-dcuration signals is esied on B referencs level renge with 4 KHE lonabursts al sien and
siop ot a0 omssings and are exiracied from sigady 4 kHz sinusosdsl elecincal ifgul sigrals. The scund el meses i 61 1or Insguancy
weghting A kadersm F-tme-waighted sound bevel, misimus S-me-waighted sound lgvel and sound

mposure el are reconded

Tons Bursl durabion in ma. Timo waighiing Expocied Amarsuned Dervintion Acceptancs Limil  Lincerianly

dB dB di al dB

Conlifious Fait 1370 137A 21 +=0,3 a1

Show 1371 13T oo +=-03 0

Leg 1271 137A (oXe] +-0.3 o

00,0 Mawx Fosi 1381 1381 X} +f- 0.5 o

Max Show 1237 1288 2.1 #-0.5 (iR

Sl 130,14 130,1 o0 .08 a1

] Max Fail 19§19 1187 0 4 +1,0; .5 o

Max. Blire 1901 1101 oo +1.0; 3.0 o1

Sel 1181 111 oo + 10 4.5 LR

0,3 Max Fasd 11614 10,0 a1 + 1.0 -3.0 LR

S 159,8 1005 a2 + 10 -3.0 LR

1L Crverload indication

Owerioad indication is tealed on (he leedl-sensiling vl rngl with tha sl el melir i 10 Saplay A-wwighind, me-pwenge sound
loveel. Posithem and negative cne-half-cycie siruscidal slecirical signals af o freguency of 4 kHZ is used. The cre-half-cpcle signals is
extiacied fom saady signals of the e signal kel and beging End enos ai Zemo crossings. The diflerence between the levels of the
pegdtive nd regative one-hal-cyclo input signals had first caused the displays of cweroad indication is caloolaled.

Peaitve signal Hegaha sgnal Darvabon Uingerininky Anl::::'lal
o dB g - (-
Wig jler b 0.4 oz +- 1.5
13 Long-tedm plabadty

T lpng:berm stabiity of @ sound level meter i evaluated from the diffierence between the A-weighied sound levels indiciied 0 responss o
steady 1 kHz signals applied af the beginning and end of a perod of aperation. The pericd of contiruous operition is 30 min. The meaured
ditierenoe between the inidal ard final indicatiors. of A-weighled sound level i reconded.

dB a8 dB o8 -]
840 84,0 000 0.08 02
14, High-laval Stability

T sinbiiy of o sound level meler o operate continuously in response (o high signal levels withoul significant change in sentitvity i
evaiualed from the difierence bebween [he A-vesghled sound levels indicated in resporse 1o 8 s38ady | kHe slectrical sigral 51 the Deginning
and and of & S min parod of continucus. eeposuns io the sighal. Tha levsl of the slasdy slecincsd inpul 5ignad is (hal which B neguired 1
dispiay the sound level thal is 1 dB ees o 8 e boundiey of [he 1 KHE insdr picaling rangs & T laail-plriivg vl rengs.

feassured Start value Measured End Walue Dt Unarsenty AR
Liemit
di L] dB dB dB
1370 137.0 000 [l ] 02

Casifcasinr. AC-S04T [
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Kalibratie-certificaat

Certificaatnummer; AC-&8027

Aanvrager Maam : Sensornet

Adres : Casuariestraat 7
2511 VB Den Haag

Geluidsmeter Fabrikaal : SINUS Messtechnik
Type : Tango
Sevienummer . #0001179
Klang iD nr TOO5 Getiruikers manual 29-06-2009

microlicon Fabrikaar : Microtech Gefell
Type : MK255
Sereriummer ! 11641

Voorversterker Type : 2071445
Serenummer - 20087

Wijee van onderzoek: De geiuidsniveauneter i gekalbreend cordorm (EC 6167 232013 Eleciroacoustics - Sound level meters - Par
3 Pennokr el voor S Hiame | geiuidsnneausmess,

Onzekerheld: D gerapporteence orgekerhed 5 gebisesrd b sen Sandaarsioreekentsd, warnergvulgd mer sen
dekkingniactor t=2 woke cvereerkomi met cen betrouswhaarhe! intenal van ongeeveer 555 De
stanciaandonzekeihed & bepasid volgens de EA-02

Herieldbasrieid: D mafirgen i ugevoerd mel Landannden waarvan de hedebaaneid naar |interjnationale gandaanden,
Beft overitaan van de Raad voor Accrediialis & Adngetoond B

Toelichting: Do it Snieaurmienes Fussfl] Mel tuooes de periodeke e wiiinoid alt beschreven in EBC 6 16/.2-3- voor
iirsse 1, oncer de amagesingoonciies genoemd in dil Cernficaat
Een Type 15 geipverd dogr de FTE onger nummes 20,2 1/ 1204 voor git mogel en confaom (EC
167 2-2 beapkent dit dat de geludsnseaimeter § comfionm EC 6 167 2- - woor eemn ae | nstrument

Omaevingscondities: Lueuiciruk 1014 Ra
TemperatuLr 22T
Relative vochtighed S B

Ontvangetdatim 13 juri 2018

Kalibratie daturm: 14 juri 2018

Certificaat datum: 14 juri 2018

P
Llitgevoend door. F. Salama
DT
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Kalibratie-certificaat

Aarwrager Maarm | Sensormet
Adres Casuariestraat 7
2511 VB Den Haag
Gelduidsmeter Fabrikaat SINUS Messtechnik
Type: Tango
Serienummer - #0001306
Klant 1D nr TOZ23 Gebruikers manual 29-06-2009
Microfoon Fabwikaat Microtech Gefell
Type : MEZ55
Senenummer 10666
Vioarversterker Type 9071445
SErErNLTTITer : 20139
Wijze van onderzoek: D geuidinneaumesior & gealibreerd conlorrn [EC &1672-3: 101 3 ERCIrascousncs - Sound level meters - Parl
3 Pefindit [0 voo! &er Klasse | Qelusthrweauimeter
Onzekerheld: Die gerapponeends oneeksyhed 5 gebimsend op sen Sandasrdonzeierhed, vermenigvuldiol mel een
CEKrsTaCon k=2, vl Dwereersomt met e Betrouasrhed inlenal van ongeveer 75%. De
sandaarcdonekernexd & bepaald volgens o EA-4TH
Herleidbaarheid: Cre rrespiragen 2 Libgesynend et shanchisrden wannen de feriedbasrhed naa [intennabionss
staraiaaden, len cversaan van e Raad voor Accreciiate & aangeodnd
Toelichting: D gelusdsraeaumetsr heell met wooes de penodeks 1 wliDosd 2is beschreven in EC & 16723 voor
klate 1, onoer de CrmgeAngRroncities gencesmcd in il CerilicAal
Eer Type Gosdkeunng” & geleverd door oe PTB onder nurmmesr 21,211 204 voor it moded en corfomm EC
S1ATR-T, beteient i e de geluidsnsseaumeier is conform B 616721 voor e klaite | MarLiment
Omasvinasoondities: Lk 100 FPa
Termperatuur 23 C
Relatieve vochaighend 45 %
Ontvangstdatum: 31 maar 2020
Kalibratie datiume I ol 2020
Certificaat datum: 1 3pril 20000
e g
Uingevoerd door. F. Salama ”ﬁf
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Rusuils

1. Preliminary inspection

Prior io any measurseTands, thin sound bl meter and &l pocassonies &o visualy inspecied: damege o, o pocumutation of foneign melieal
on, the prodection grid or dispbeagm of iha microphona, Al relevin] coninls & cpansied Io ensus thal ihay &8 i weriing onder,

Resuis: SLM O
Micraphang Ol
Ao 1

I Power supply

Measured bafone Acoustcal best

Nlzasuned pfer Acoiusical st A

Migasured bafore Elaciical last HoA

gl A Edpcinicnl hodd LA

3, Envirgnmanial conditions
Thes slatic @i prédsure, aif lemparabore and relate humidity are measured and reconded at B start and end of the lesting.

Siar of Jesling Pressune 1030 hPa
Taerar i F=Re -
Ralative humssty &5 %

End of tessing Pressure 1020 hPa
Temperaiune 30
Riglatig humesty 45 %

4, bniication &l tha calibration check frequency

The inscaton of the sound level métes Bl the calibention chech. frequency i checked by appécation of o calsbraled sound calbrator and
Equsied. f receianry. o redome e nequired sound prisune vl for e environmisesl conditions undar wiich Thes 1eEss are perfarmmed.

SN reading Batorn 3,7 d8
Afger ndpaiman 4B

Cabbratcr ussd Inhoute Calleaior

§. Sall-genersted noiss

5.1 Microphons inslaled

Seli-genarated rodes i measuned with the microphors instalisd on S sound lewel meter. Tha sound level meber in e configuration
submimed for panadic lesfing, with the most-penaiires leval range and frequency weighting A ssleded. The indication of sound pressuns level
A-vwiichiad sound el drearissd Sear 10 Fidaunsmants @ recoided

Measuned Lisg 18,5 g8
Expaciad =276 d8
Maaiunirmant uncartainty 1.0 4B

5.2 Microphone repiaced by the elscirical inpul signal devios
With The microphone replaced by the aleciricall inpud signal device the incicated lovel of the tere-sveraged seli-generated noise i necorded
for the mosl-sensitive evel ange and for af frequency weighlings avadable in Te sound el meber.

Moasured Leg 18,2 dB
Expacind <325 d8
Mia e uimin] uniariiily 1.0 4B

HOTE. Thay linedl o spif-carnariied nossd & nooried for irdoemation cnly and i nel used 0 SsiEs CoNIrMancs 10 & MgunkTaol,
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E. Acoustical signal tests of a frequancy weighting

Tha sound level meter s set for frequancy waishting A The fniguency weighting is tesled using & calbrated mulifreguency’ Bound calEranss,
The incications or the sound level meter @ adjusl 10 equivalent Fee-Held level. The efecis of ralections from Th case of the sound kvl
msbar dre Pchudsd in the adjsimant dila.

Froguencies Eupected Averngs of two Devabion Total Accaplancs Limé
Deervinton ME R Uncardainty
Hz dB dB a8 a8 da
10000 = 0] 64,00 0 0z #f- 07
1259 oo 7.8 [HE ] 03 #« 1,0
Fe430 {=1:] 4.0 21 a5 1 5/-25

T. Elocirical signal tesis of frequency weightings:

Froguercy vwaghlings is detenmined reiaih o the response af 1 kHz using sieady sinusoidal slectrical input signais and) for B threa
Trequency welghtngs A amd C The sound levell maler is set o display F-time-weighbed soundievel. On he relerencs level rangs and for
nach frequency weghting 1o be tested, the level of @ 1 kiHz inpet signal is adjusied to yield an indication that is 45 dB less #an e pper
mi siated in T insfruction manual for the Bnesr operating range i 1 ke on the reference level mnge. The ingul signal level &8 recondsd
for the nine fequencies & rcrminal oclins inlenals froes 83 He o 18 kHe

ANulghiing
Frequencies Enpeiend Aeaapred Diewisstion Uncifainty  Acoestes Lisil
He &8 dB d8 <] =]
&2 ga,7 ME 0,1 a1 +i=1
175,90 ga.g aem a1 o1 41
5.2 a9 8 b1 58 #i-1
0.2 paa Ly 0.1 =K #f- 1
=] BE.1 DR 0o =R | #f- 1
1595,3 85,1 251 o0 a1 4
Jgant 852 S5z oa o1 +i- 1
7433 851 55 as 0.1 +1 5125
158800 =T %=1 56,1 1.2 0.t 28146
T eighiing
Frisgjiemziteg. Expicind Miagargd 0 ] Unsgetminsty  Acsaplancs Lrd
Hz =1 212 =] 221 48
63,1 4,7 g4.8 o1 0. e
1259 4.5 85,0 o1 o1 -1
2512 4% 5.1 a2 i ] a1
501.2 848 5.0 o2 0.1 a1
0000 |- ] 84,0 3,1 ] a1l
18953 53,1 55,3 0.2 0.4 1
3811 55,7 85,3 o1 ot w1
TRERZ 5.1 95,7 o7 ] «157-2.5
15845,0 Ba g T 0.8 0.1 *ZE {18
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B. Frequesncy and tims wekghtings ot 1 kHz

For o stoady sinesoidal electrical input signal o 1 kHz on tha netenncs lived raegs and with an ingut signal that visds an indzatinn of e

reference sound pressuny lovel with frequency weaghling A, with the sound level mater sef 1o display F-lme-waighied sound ll, S-time-
waighted sound level ard Bme-average sound level an reconded.

Thima wRighting A Wmighted measuied  Diflecential deviation Lincerianty Anceplance
Lamit
a8 4B cB dB
Fast B0 (] oA #-02
Slow S0 oo 1N} w032
Laty a0 oo 0,1 +-0.3

8. Poak € sound lovel

indications of peak C sound level ks lested on T loast-sensiiva evel mnge. Tre test signals ace & single complsbe cycle of @n B kKHz

sinusoid siading and slopping at sevo orossings and posiive and negalive half cycies of o 500 Hz sinusold that also star and siop a1 2em

crossings.
Sigrialy Mamsurpd pEramalar
Continous signal B kHz SPL
1 evcla Paak
Conlinugis sigral 500 Hz SPL
Pos 142 ople Faak
Meq. L2 cycke Peak

40, Lewwad Hnearity on the referanca level rmnge

Esgdcig

dil
135
159
gbrdel
1344
1244

Pliraguten Danvaation Ungariienty
di o ol
1525 o1 0.1
1358 o o1
1318 8.1 ]
1384 oo 02
1344 0.0 02

Ll ety B8 Delid with Sleacy sinuscidal slechncal signess mi B Tregquancy of B KHE veli N sound il et 582 o7 fragpagncy-

weighling A on on the rederence level ranga.

Expacing Maagirad
=] dB
4.0 .5
B8.5 9.5

104.5 1545
1085 106,55
1145 114,58
18,5 1155
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35 3
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11, Tanabursl response

The riponss of th sound level miste? 1o shor-Guraton sgnals i eted on 5 referancs lvel rangs wilh 4 KHE onabussts thal stan and

S0P al DG crosaings and are exirsciad inm sleady 4 kHE sifuaosial abecincl ifput signale. The bound el meter & 68 o Faquenty

wisghting A. Wi F-time-wiighted sound bl micdmum 5-time-waighted sound level and sound

apotenn Mrosl By necondpd
Tone Burst duration in ms.

Coontinugus

0.0

o

0.3

12, Cwwriomd Irdication

Tima weighting Expscied
dB
Fasi 1370
Show 1371
Liss 1371
Max Fast 1380
Max. Sow 125,7
Ll 130,14
Max. Fast 1151
Mgz Sl 1A
el 11k
Max Fasl 1100
Sel 16,1

Wsasured [Devwintion Aocaplance LimiA  Uinoeriainty

dB8
1374
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13T
1351
1727
126,1
1181
1108
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1085
100,58

4B
0.1
X
(oL
el
0o
o0
o0
81
-1
02
02

a8
=L03
=03
03
0.5
& 0.5
05
#1015
#1030
w1018
10 -30
#1830

Crericad indication i esied on the Bast:aensitve brvel mnge with T sound ol maier 5 i Ssplay S-wsighied, Bme-Svamge sound
ievel. Posiive and negative one-hali-cyde sinusoidal elecirical signais ol a frequency of 4 KHE is wsad, The cne-talf-cycle sgnals is
‘mirncied from sieady signals of the same signal level and begins and ends at seo crossings. The difenence bebween The ieveis of the
posithe and negathne one-haif-cycle inpul sgnals that firs! caused e dsplays of overioad indication is calculated.

Fostive signai

dB
02z

14 Long-term stability

Megatve signal

=53
.3

Dersiaiion Unzariagnty Aﬂrﬂ:mt
daB 5] d8
08 0.2 #1156

The lorg-tem stabilty of 8 scund level meter s evaleated from e differencs between the

Etarl signal

di
B40

14, Migh-leve! Stabiliey

Ered signal

db
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0,06
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differencs batwaan hi initial and Tieal nScalions of A-waighbid sound livel IS reconded

ALLANANCH
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df
e 0.2

+,

Tha ssability of & sound lewel meder ta opeale continuously in fesponse (o high signal levels without significant change in sensitivity is

evibaabed from P Giffanance Ditwesn The A-weighied dound vels indicated in response to o Sleady 1 kHz elecirical signal &1 The beginning

and and of & 5 min paried of coninuous expoiors 10 The Signal Thi bevel of S8 sleady elactrical inpul signal is ¥ which = fequired 1o
cisplay tha soumd leved that is 1 98 leis than tha upgss boundiey of ik 1 kHE Bnidr cparating range on the leasl-semifia level range.
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