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WATER ANALYSIS CENTER COMPANY LIMITED

184w 3 mamen s bl v wszem A qee 10218
1454 M 5, T Kasburm, A, L-Th, Apithas 13216, Thailand
Tek (-3STI6-3E), 0-35B00-53 Fan: 0-18300-354

Nitrogen Dioxide Analyzer C Workel
Profect Site : Yo nfiund ToSafnd 1 Multi Gas Calibrator
Location Inmzainemy & Calibeater 1D : WWLO12E
Date of measurement : 31 Ocaber 7022 Calibrator Model : Series 6100
‘Worksheet No, © 21102 WWL 0115 Cabibrator S/ 1 SN 7462
Amhbiest NOx Analyzer 1D ¢ WWL 0115 Calibrate Diute : 18 December 202
Manafacturer HORIBA Cylinder Std. Gas
Amhient N0 Analyzer Model : AFMA-3T0 Sid. Gas Concentration (PPM): 5090
Ambient NOx Analyzer S/N 1 PIEISSES Cylinder Pressure (pal) 2000
Certified Date : 077 December 202
Eapired Dats : 07 Decembser 2025
Serial No. ¢ CC241587
CALIBRATION RESULTS
Tuat Tdeal Actual N0 | Error NO | SuError NO_| Actusl NO, | Errer NO, SeErrer NO,
ZERO .00 0.20 0.20 - 0.20 020 -
SPAN 200 ppby 200.00 300.20 020 a1 20020 020 .10
SPEAN 400 ppb AD0U00 40010 010 0.63 40020 020 0.05
AVERAGE (%) 0.06 .07
Calibration Curve
A%e
Ll A
K000
M0
3 e g
=2 rowm ]
1000
i) -
080 = -
0 o
G0N SO60 10000 15000 10000 75000 W0 180 40000 43808
Acroal
Calibruted by S ltlfv -
(Mr. SUTIWAT JAITHEERAPAPKUL)
Chammst
v quifinehh i
WATER ANALYSIS CENTER COMPANY LIMITED
; b 5, T.Kanbam, A L-Thei, Ayetthays 13710, Thailsnd
Tel: (-35226-353, - X5800-593 Fun: 0-35500-554.
Nitrogen Dioxide Analyzer Calibration Worksheet
Projeet Site : Y nflund Tnkadnd dirie Multi Gas Calibrator
Loeathon : AT 1Yy | Callbrator 1D © WWLO128
Date of messurement = 31 Oetober 2022 Callbrator Model © Series 6100
Waorksbeet Na, t C-311022-WWL 0116 Calibrator SN ¢ SN 7462
Ambient NOx Anslyzer 1D © WWL 0116 Callbrate Date : 18 Decembir 2021
Manafscturer HORIBA Cylinder Std. Gas
Ambicnt NOx Analyzer Model : AFNA-3T0 Std. Gas Concentration (FPM):  50.90
Ambient NOx Analyzer SN : IBRKGTUK Cylinder Pressure (psf) 2000
Certified Date : 07 December 2021
Explred Date : 07 December 2025
Serial No, : CC241887
Point CALIBRATION RESULTS
Jdeal Actusl KO Ervor KO SError NO | Actunl NO, | Error NO, %Errar NO,
ZERO 0.00 010 o1 - 020 020 -
SPAN 200 ppb 200.00 200.20 020 [0 200.10 010 0.05
SPAN 400 ppb 400,00 40020 020 nos 40020 020 005
AVERAGE (%) 0.07 005
Calibration Curve
12
1 - —_
ik
£ L —— WRER
b oo SREFY
—A— #REF!
%}
o
[ ] [+ o4 L1 ns ] 12
Actual
Cotbred St Mgty
(M. SUTIWAT JATTHEERAPAPKUL) (Mr, RUNGSASIKORN KOSUM}
Chestit Techricsl Manugemern
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WATER ANALYSIS CENTER COMPANY LIMITED

1 ng $ mmum e o.gls wmsrussnleqio 1131
1794 Moo %, T-Kashem, A, L-Thal, Apetihys 11340, Thailend
Teh 0-35736-383, O-35800-593 Faa, 035800504

Sulfur Dioxide Analyzer Calibration Worksheet

[Mr. SUTIWAT JAITHEERAPAPELUL)
Chamias

Project Slte : Yeinn nifurd Tngeine dafa Multi Gas Calibrator
Locstion : AUz Y & Calibrator ID ¢ WWLOI2S
Date of measurement : 31 Oetober 2022 Calibrator Model Series H100
‘Woerksheet No. : C-AN02WWL 011X Calibwrator 8N : SN 7462
Ambient S0z Analyzer [D ¢ WWL 0113 Calitirate Date : 18 Deceniber 2021
Muomufscturer HORIBA Cylinder Std. Gas
Ambient SO5 Analyzer Model : APSA.3T0 Sl Gas Concentration (PPM) : 40,68
Ambient 0% Analyzer S/ : WOMYEHTE Cylinder Pressure (psi) 2000
« 3 07 Dreember 2021
Expired Dute : 07 December W23
Serfal Na. ¢ 00241587
CALIBRATION
Paint
Tdesl ms_u ““%Error Sox
ZERO 0.00 0.00 00 .
SPAN 200 ppb 200,00 20020 020 .19
SPAN 400 ppb 400,00 400.10 010 03
AVERAGE (%} 0.06
Calibration Curve
450,00
4£00.00 /_ﬂ
35000 —
300.00 S
F 25000 e
20000 . Actual SO
150,00 / e
100.00 //
5000
0.00
0.00 10000 20000 30000 40000 S00.00
Actual
o
L&' [ L'hxiﬂ
iMr. SUTIWAT JAITHEERAPAFKUL)
Chemn
Wi quiimeih difn
WATER ANALYSIS CENTER COMPANY LIMITED
1 g ol ) 0
1754 Mos 3, T Kasham, A U-Thad, Ayushays 13210, Thaitand
Tek 0-35226- 383, 0-35800- 553 Fan: - 15500 454
Sulfur Dioxide Analyzer Calibration Worksheet
Project Site : Temn nfiund Tntofnd difn Multi Gas Calibrator
Lecation : Thumwmnzfog wy § Calibeator 1D : WWLOI 28
Dt of messurement = 31 Ocaober 2022 Callbrator Model : Series 6100
Warksheet No. ¢ C3022-WwWL o111 Calibrator S/N : SN T462
Ambient S0x Analyzer [D : WwLm Calibrane Date : 18 Decomber 2021
Mamufactarer HORIBA Cylinder Std. Gas
Amblent S0 Ansbyzer Moded @ APSA-3N Std. Gas Concentration (FPM): 4968
Ambient S03 Analyzer SN £ PGRETEDX Cylinder Pressure (pif) 2000
Certified Date 1 07 Diecember 2021
Expired Date © 017 December 2025
Serial No. ; CC241587
CALIBRATION RESULTS
Ideal Actual SOx Error Sox “Error Sox
ZERO 000 010 0.10 B
SPAN 200 ppb 200,00 200,10 010 s
SPAN 400 ppb 400.00 400.10 0.10 [T
AVERAGE (%) i
Calibration Curve
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WATER ANALYSIS CENTER COMPANY LIMITED

4 0y 8 i 8 g 19210
V3 Moo 5, T Karbars, A U-Thad, Ayusthays 13290, Thailesd
Teb: 035726353, 0-J5R00- 550 Fax: S 15800-304

i quibmazdhh da
'WATER ANALYSIS CENTER COMPANY LIMITED

15 i 5 mtaiens o g wmru Sy 13210
194 Moe 3, T Kankam, A L-Thal, Ayusiuys 13216, Thallasd
Tl 0-35226-183, 0-15800-350 Fan: & 15800-354

Nitrogen Dioxide Analyzer Calibration Worksheet

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : Ton ninund Teioand Gifa Multi Gas Calibrator
Location T imuomimim g Calibrator 1 WWLOI28
Date of : 31 Ostober 2022 Calibrutor Model Series 6100
Worksheet No.: C311022-WWL 0110 Calibrator S/ 1 SN 7862
Ambient SOz Analyzer 1D : WWL 0110 Calibrate Date 18 Deosember 2021
T wommA Cylinder $d.Gas
Ambient SO Analyzer Model : APSA-3T0 Std. Gas Concentration (PEM) : 49,68
AmbientSOx AmlyzerSN:  VESWTTO Cylinder Presvure (psi) 2000
Certified Date : 7 December 2021
Expired Date : "7 Decernber 2025 _
Serlal Mo, : CC241587
S CALIBRATION RESULTS
Ideal Actusl S0 Error Sox “4Error Sox
ZERO 000 [ 000 N
SPAN 200 ppb 200.00 20020 0.20 [
SPAN 400 ppb £00.00 40020 0.20 005
AVERAGE (%) [

Calibration Curve
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Chermisn. Treteical Managrne.

Wi quéinaeih dain
WATER ANALYSIS CENTER COMPANY LIMITED

194 Moo 5, T Kandam, AU-Thad, Aywthaya 15210, Thalled
Tok 0-35326-183, 0-X5000- 990 Fx: 0-35000- 304

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site 1 Temn nifund Tnfnfnd din Multi Gas Calibrator
Location : Fruemm i g 13 Calibenter 1D ¢ WWLOI2E
Date of mexsorement : 31 Getober 2022 Calibrator Model : Series 6100
Warksheet No, 2 C-311022-WWL 0113 Calibrater SN : SN 462
Amblent NOx Anslyzer 1D ¢ WWL 0115 Calibrate Date : 18 Decerber 2021
Manufacturer HORIBA Cylinder Std. Gas
Ambient NOx Analyzer Model : APNA-3T0 Std. Gas Concentration (PPM): 5090
Amblent NOx Analyzer SN ¢ TOSK AN Cylinder Pressure (pal) 2000
Coertifled Date 07 December 2021
Expired Dute : 07 December 2005
Serial No. = CC241567
Polnt CALIBRATION RESULTS
Tdeal Actusl O Error NO “Error NO | Actual NO, | Errer %Error NO,
ZERO .00 010 010 = 020 020 -
SPAN 200 ppb 200,00 200,20 0.20 i 200,10 i oS
SPAN 400 pph 400,00 400,10 010 0.03 400,20 020 005
AVERAGE (%) 0,06 008
Calibration Curve
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v quitmsizhi din
WATER ANALYSIS CENTER COMPANY LIMITED
T T o 021
1794 Moo 3, T-XKamhim, A.U-Thal, Ayetthays 13219, Thlisd
Tk ©35216363, 0-28K-89) Fa: 0-3SH00-554
Nitrogen Dioxide Analvzer Calibration Worksheet
Project Site : Tamn nfivmd TnSodnd dain Multi Gas Calibrator
Location : TaaiFmnnmannmmg w3 Callbrator 10 ¢ WWLOI2E
Date of measurement © 31 Detober 2022 Calibrator Mode : Sexica 6100
‘Wrksheet No, : C-311022-WWL 0117 Calibrator SN : 8N 7462
Ambient NOx Analyzer 1D : WWL 0117 Calibrate Date : 18 December 2021
Masulacturer HORIBA Cylinder Std. Gas
Ambient NOx Analyzer Model < APNA-3TO Std. Gas Concentration (PPM):  50.90
Ambleat NOx Analyzer 80 1 VELYCIKD Cylinder Pressare (psf) 2000
Certified Date 07 Decemiber 202
Expired Date ¢ 07 December 2025
Serfal No. © CC241587
CALIBRATION RESULTS
Ideal | ActuaINO | ErrerNO | %ErrorNO | Actusl NO, | ErrerNO, | %Error NO,
ZERD 000 020 .20 - 020 oz -
SPAN 100 ppb 200,00 200,10 010 s 200,30 LEL] nis
SPAN 400 ppb 400,00 AD030 030 o0s 400.20 020 oS
AVERAGE (%) 0is a0

Project Ste : Rsmn nifund Tndednd dife Multi Gas Calibrator
Loeation : Trafvunusauumy wmyj 3 Calitrator 1D : WWLOIZE
Diate of measurement : 31 October 2022 Calibrator Model : Serses 6100
Warksheet No. : C-311022-WWL 0112 Calibrator SN ¢ SN 1462
Amblent SO3 Analyzer 1D : WWL 0112 Calibrase Date : 18 Docember 2021
Manufscturer HORIBA Cylinder Std. Gas
Ambieat 03 Analyzer Model : APSA-3T0 Sud. Gas Concentration (FFM) :  49.68
Ambieat $03 Analyzer S5 : SRISIBEBF Cylinder Pressure (psi) 2000
Certified Date : 07 Decoeber 2021
Expired Date : " 07 Deceamber 2025
Serial No. ¢ CC241387
Polnt CALIBRATION RESULTS
Iddeal Actual 50x Error Sox “Error Sox
ZEROQ 0.00 000 0,00 -
SPAN 200 ppb 200.00 20010 010 [
SPAN 400 ppb 400.00 400,10 010 0.03
AVERAGE (%) [17)

Calibration Curve
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63/14-16,67/35-36, Sol F 7000, F Rd, J 63/14-15,67/36-36, Soi P 7.7/, F Ad,
Watthaprs, BangkohyalBangkoh 10600 Thaitand. Watthapra, BanghkokyalBangkok 10600 Thsiland.
Tel: (66) D2-8680812813 Fax: (66) 02-BEB0BSD www.lrsnates.com AR S Tol: (66) DZ-BGBOB 12813 Fax: (66) 02-8680B60 wwwjiranstee.com

T SR D e N AT Continuation of Certiicals of Caliration Number Corifieals Mo WS-01022022
- ATE v AEATION
SERTIFICATE OF CALIBRATION Pogn 2 of 2 Pages
Ceriificals Ne: WE-B1022022
Page | of 2 pages
Famult of calibeation: B wimcut sdpstvant L1 with apssment
ot e -y - Catcation i the range of § = 16 m/s m » calibeation intevm of | mis
The: reeuts of eabrabion and smsocialed mEsSUTEmN: Uncartaintes oried i the tbie beiow
Manutsctures © Disks Logger: Movams . " o N "
1 Cup anemomater;
Moo [rmy— Voes emding 1 Brror 1 Lncertanty
Mool Type = Dals Logger: 200-WS-25L8 e e L] ! wm
o R 2097 20 a1 | z4
4135 4l oo 1 17
Serisl Number Dt lapger: 43040 a04 L za | f]
| Gup snamameter: K-040 i AD3 a1 (1] T CED)
19,00 100 o0 | 10
0K Dt Isgger: + [ 1187 121 01 1 nel
Pup anencmeter; - | 1392 139 o | )
1604 14,1 [l o8
Custoaer ; Weler Anslysis Cerder CoLig | lawd | 181 [%] 12
L 94l1 Moo 8, Thanhnm, ALpei, Antiveys 13210 1287 | 130 00 0&7
1101 g an ' 5
Tesl Canditians £ Wing tuhniel eross sl secticn wes e e [ 0 [X:] 4
- draonmtn: ootsl e 100 e’ 598 70 oo 085
Dismntes of mounliong siow =3 FXED) rey oo 2e7
Bicchage it of test abject oM 3033 30 a0 23
1 1634 1 ne a1 | [
Tewi Conditions 3 b emperature 283 =04 70 GO~ Uk Dhices CuErstion
1 A premure 10110 204 nPe

The teported expanded uncedaily W based on standscd  anceriinty wailicled by w coversge faclor ke@ providng @ el of

| Peative: e Pumidty Ll 3.8 %AH confidence of apnroidmataty O5%
Calieation Procedurs Caliretion wan carrisd out bare or A .
B 41400121 EDN 2005-Powm Pefarmance Memunmers ol Clecvicly Producig  wing ph L Catbestion | Certficats Raporl |
N Sensar Manutasturer | ModelType i | | Range
MEASHET Anemometer Calibvalion Procsdure - Yemson 2 2000, T Tont e TEITO e | Gadsziad g 07, 2021 | WwD0aa31 T |
7 | Porcwion DWerssisl Premas Lss sl DPMEI00 | g O7. 2021 MW-00M.ZE | B-30nm |
Tracnnhility This colbielon gocuments (he Fanedtls (o ralional  standard  Which  resllss the  unl of 3 A vaiey Aneedaoar ol wiw T e Bass 12 ko OB 2021 | uw-01%21 T 08 me |
mtaswemerts scoocding b the [nternstionsl system of units (S0 Weough Nstional insitas of : Tememain Togiah DSATHE | Mech 0. 2201 oLoaee | @-men |
Metrology Thailand (amT), 5 asatier huiricty Togiatr DERTHE | Mw 30 BT | AHOR032021 | G- 100 WAH |
& Y —————— Zoglaty DIATHP | Meth 302021 | Be0I032021 | 200 - 1100 wPa
Menguremant Dats : PCa 18, 2022 7 1 Wing funnes EZB0M MFIIOT i . | 0-50m
Isauen Dute 1 FEB 2), 2022
s “€nsalaaiifoza u spimgion™
Caliwated by Approwed Signatory, . eNael r-
[t sorwit Tracrsled ¢, Farinye Booncharoen
] swes Orated Wismtwitiays NAC Cabbraton Depariment Mansger | NA( :
LERARATE ASSOCIATES 0., LTD. e ot
THIS CERTIFICATE MAY NOT BE REPROCEDUCED BXCERT IN FULL UNLESS PERMISSION FOR REPHODUCTION HAS BEEN
OETANED N WHITING FROM THE LABORATORY
43/14-15,67/35-36, Sol F TT, ¥ Ad, 63/14-1567/35-34, Soi Pelchk 720 F Ad,
‘Watthapra, BanghokyalBanghok 10600 Thailand. gl Banghok 10400 Thalland

Tel: (66) 02-86B0812%13 Fax: (66) D2-BEB0B60 www iranatee.com s Tel: (06) 02-B6B081 2813 Fax: (66) 02-B4B0860 www jiranatee.com

Continuntion of Gerificats of Colibratian Number TGerificate No: WD-01022022
Poges 2 of 2 pagen

CERTIFI

Certificale No: WD-01022022 Resutt of exlipration: ] Without acpstment B Wiy agusiment
Fage | of 2 pages

" Caltirafion W Ihe range af O - 380 * ol & calbeafion inlerml of 457
Meaaurgment fem : Wind' direction sevmcr wih data loggar,
The resulls of caltration and sssocloled messurement uncemuinas ore reported i (able Delow,

Maretpebirer et | Nominal Angle | Standerd Aoeding UUC* Rueading | Brror Uncerainty
Wind drwclion menaon Mol NO | Turning Direction
| L] ] [y] 1'% =)
Wodel/ Type : Duty Ingges: 200-WS-26LE ! o 0 Lo [ = E
Wind duection sensar WE-02F 5 i 45 ) 4 30
3 20 o0 a7 -3 3n
Serinl Number Data Ingger: AS040 N n— 138 138 128 o a0
{ Wing dieclion sersar Ke-040 5 s leq 182 2 30
& 225 228 227 2 30
10 Mo : Dain logger: - T | 270 270 zra a 30
Wind direcion sensse: - & | 315 | s 31 4 a0 |
[3 | 07380 | 260 L ‘ -1 ap
Customas + Water Analymis Cacter Co.ltd w0 A5 45 41 4 30
1 04/] Moo 8 Thanham, ALl Aysthays 12210 n | »0 | %0 a7 - 30 |
12 138 135 135 o a0
Eaviranmartal Condtion T R 180 180 182 | 2 | ap
Tha messursmEnt wns carried ou i e ambert mpersluen of (23a3) "G, and mlative humidty of (40s10) % 14 228 225 27 2 II 30
1] 270 270 273 | 3 ap |
Measurermmnt Methad: ié il 316 319 a ! 3.0 1
The wind direction seraor calitrafion sscording to comparison method with reference: angls messurement sisctronic theodolile and LUCT: Unil Under Calitrsbion The repofted mapanded unoeriainty s based on siandard uncevtsinty mulbplied by & covirage fac-
B lsser s usnd lof exs control The Messurement ware ishen ol 487 intovals i clochwie a0d  countarciochwiss tor ka2 arowiging & level of confidence of spprowimately V5%

dirpstions.

Note: The ULUC was warmed up for | hour prior 1o the calibration being periormed

Tracastilty:

Tha' messuremont Tesulls ore racesble 1o the inlsmational system ol unils (50 Wrough Cerificate Koz Q2108501 4. Cerificate Not

KW364/0025.

Moseuremord Datn | PEB 18, 2022

lszued Date  FEB 21, 2022

Performed by J Ilnpnmm signatory:

[ b Sorswl Thacnatsd Wr. Parings Booncharoen

0 s Oratmal wiwabwitiays NA‘ Cafwration Depariment Mansger
!

Jesare A .8

THIS CERTNCATE AEPOAT MAY NOT BE REPADCEDUCED EXDEPT IN FULL UNLESS SERUSSON FOR REPAROOUCTION HAS BECN
OETANED $ WRITHND FROM THE LABORATORY.
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THAI METEOROLOGICAL DEPARTMENT
4353 Subhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

@

lssued by: Calitration & Test Section : Meteorological Instruments Bureau

Dateof lssue 15 July, 2022 Centification No, 26722
Page: 1 of 2

Object Wireless Weather Station
g Davis i
Type Vantage Pro 2 ModelNo. 6152
Serial No, BF210506003 10 Ne. WIND-05
Customer BPM ENVIRONMENT CO. LTD.

1247208 Moo 2, Mahasawat, Bangkrugy,

Nonthaburi 11130

Condition b B ic Pressure 10028 hPa

NATIONAL STANDARD WIND TUNNEL
Thermal Anemometer 642 SN 91563
HOOK GAGE NO 1425 Pilot Tuibe Theodor Fraedrichs Type 0800.0000 serisl 9023

NJST. Test Reference Number 7317241460 + Stangard Vielocity at 20 - 30 misec

Uitrasonic Anemometer Model DA-850-3TV (sensor TR-30AH)
Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION  Stanaaed Vislocly al fgfrmieg Calibrated by
=

s

Calibrated by © Signe
Mr. Watcharapal Subwat Mr. Fiso8 7P fon
Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 031-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 15 July, 2022 Certification No. 26822
Page : | of 2

Object Wireiess Weather Stalion
Manad Davis Inc.
Type Vantage Pro 2 Model No.  B152
Serial No. BF211004032 1D Mo, WIND-06
Customer BPM ENVIRONMENT CO..LTD,

124/208 Moo 2, Mahasawal, Bangkrugy,

Nonthabasi 11130
= Condition - 251°¢C Pressure 10038 hPa

NATIOMAL STANDARD WIND TUNNEL :
: Thermal Anemometer B2 S/N 91663
: HOOK GAGE NO 1425 Piot Tube Theodor Friedsichs Typa D800.0000 serisl 6023
MN.LST. Test Reference Mumber 731/241460 + Standard Vislocity 8t 20 - 30 misec
: Ultrasonic Anemomeler  Model DA-BS0-3TV (sensor TR-G0AH)

Serial Number 110730028 (sensor 120626586}

JAPAM QUALITY ASSURANCE CRCGANIZATION : Siancard . Calibrated by l 1 a
Calibrated by | 83, Br. Watcharapol Subwat
Mr. Watcharapol Subwat M =

Mechanical Engineer

AREUIN B-4

Mr. Watcharapol Subwat
Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2395-0469

The Result of Calibration

Centification No. 267/22

15 July, 2022 Page : 2 0f 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Uhrssonde: Anemomseter | Pressure | Vicomm | Velosiny Vebocity Correstion
misee fmakan W30 | e 20 | miiec mises e
1.00 - - - 09 0.10
302 = 3 * 31 008
500 - - - 48 0.10
700 y . P 12 -020
9.02 - - - 88 oa2
101 = - - 1nz 019
1301 . - = 130 0.01
15.01 # + = 152 019
1702 e = - 170 0.02
20,02 ¥ & = 202 -0.18
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 ]
20 90
180 180
270

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 16260 Tel, 051-454-2804,0-2399-0469

The Result of Calibration

Certification No. 268722
15 July, 2022 Page : 2 0f 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrmsomie Anemometer | Pressure | Vecumm | Vielocity. Vieloeity Correetion
e s 400 | e 2D | P misee misee
100 - - - 08 0.10
302 - # 3 ~0.08
5.00 = = = 49 0.10
.00 - - Iz .20
s02 = % = 89 012
.ol & & = 0.7 031
1301 = = - 130 .01
1500 = = = 148 021
17.02 K = - 170 0.02
0.0z 2 = = 198 022
Wind Aloft Plotfing Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o o
a0 90
180 180
27




THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Banghok 10260 Tel, 031-454-2804,0-2359-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 15 July, 2022 Centification No. 266722

Page : 1 of 2

Object : Wireless Weather Station

Danvis. Inc.
Type . Vantage Pro 2 Model Na. 6152
Serial MNo. BF211004031 IDNo.  © WIND-OT
Customer - BPM ENVIRONMENT CO.LTD,

1247208 Moo 2, Mahasawat, Bangkouay,

Nonthaburt 11130
[= on 21°¢C Pressure  1004.6 hPa

NATIONAL STANDARD WIND TUNNEL :
Thmm‘nrwnela' B42 SN 91563
. HOOK GABGE NO 1425 Pitot Tuba Theador Friednchs Type 0800.0000 senal 9023
M.LE.T. Test Reference Number 731/241480 + Stanaiard Velocity 1 20 - 30 misac
Ulitrasonic Anemometar Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730028 (sensor 120620556)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : [I\h‘-\w

Mr. Waicharapol Subwat
Mechanical Engineer

Mr.

" RECALIBRATION |

TISCH ) R

Environmental

Calibration Certification Information
Cal. Date:  February 11, 2022 Rootsmeter S/N; 438320 Ta: 294 K
Operator: Jim Tisch Pa: 74270 mm Hg.
Calibration Model #:  TE-50284 Calibrator 5/N: 3271

Vol. Init | Vol. Final Aol
Run (m3) : (m3) Ml_x
3 1
5 1
7] 1
3| 10 1

Vstda [AV: d/Ta Va= [aVol| a)
Gstd= Vstd/ATime Qas [Va/ATime
For flow rate calculations:
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RECAUBRATION |

US EPA recommends annual recalibration per 1958
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the

of M in

el RN

the Atmosphere, 9.2.17, page 30,

h Enwirenmental, Il;u.

e tisch-env.com
3 South Miami Avenue TOLL FREE: {877]1263-7610
age of Cleves, OH 45002 FAX; (513)467-9009

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvlt, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-046%

The Result of Calibration

Certification No. 26622

15 July, 2022 Page : 2of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressare | Vacumm | Velocity Veloclly Carrection
misee waben 30 | im0 | mSEC e miste
100 = - - oy o0
0 - - = 7 0.32
200 - - = 45 (81
700 - ~ = 67 030
o0 - = = B9 oz
1101 = = = 0.7 031
1300 = o = 130 001
1350 - - = 148 021
17.02 = = = 170 0.02
2002 = = = 19.8 0z
Wind Aloft Piotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WIND DIRECTION
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'C Callbration Center S%m

Part of DISH Group
Ek Certificate of Calibration
i
ety e
Ecupment Balance Cartifcate No.: C01213617
Model AX205 issued Dats: 10 December 2021
Sertal No. (or1D): 1121501889 (WWL 0154) Job Naw: KSPR2116288
Menufacurer, Meitier Toledo Paga: 1of 2
Condition: I condition
Customar: Water Analysis Center Co., Ltd.
1/24 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thalland
Condifion: s'c + D5°C
Humicity BS®RH : 1.8 %RH
Calisration Place: Water Analysis Center Co., Ltd. ( wasiefoeds )
1/94 Moo 5, Rejana Industrial Park, Rojana Road,
Tambel Kanham, Amphur U-Thai, Ayutthaya 13210 Thalland
Calibrafion By: MMr. Adinan Nimviboon
Calibeation Data: 08 Dacember 2021
“The Method used: In house method, SPCC-AWIT, base on UKAS Lab 14
Traceabilty: This certificate is traceable o the SI Uinlts maintained by National Institute of Metrology

(NIMT), Thaand theough SPC RT Co., Lid. Cartificata No, COZ210715, CO2211055
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ENVIR SERVICE

1 42 Raminthra 14 yeak 9, Tha R, Bangkhen, Bangkok 10230
SPC Callbration Csniter : s

SERT

=_——— 3
e Lule e dadn Tel: 02-9435814-5 Fax : 02-9438201 Tax id : 0105555170865
e

oL D,
Part of DKSH Group
Cetificate Ne.: Cr1213617 Page:2of 2 REPORT QA. GAS-CALIBRATOR
Callbration Results:
Without Adjustment CALIBRATE DATE: 18 Dec 21
Ecosntric Eor: Weight to bet/4 or 172 of Maximum capacity, sken from the canter of Ihe pan &5 & zero refarenc,
. {1 GAS CALIBRATOR
Nominal Tes! Valus 5 @ -
Ay a MANUFACTURER : Environics MODEL : 6100 SN 7462
BlE = = = 5 T FLOW CALIBRATOR : DryCal' DE-Lite MODEL : DCL-H SN 107934
= 5 | % = Iy —| MODEL : DCLT 5K SN:210%

MANUFACTURER : Bios Intemational Corporation
TRepeatabillty: Determinetion of the standard deviation of weighiog balance., Readability

000001 @) REPORT QA. GAS-CALIBRATOR
Norminel test value (5) Standard Devintion _— : = = =
1 £.500007 AIR | SETTING | 1000 | 2000 | 3000 | 4000 snm 6000 TOOD | RGO | %000 10000 Vit
= - AVG
10 0.000009 FLOW | REF | 69700 | 200200 | 300500 | 399400 _mm 950 | 900 | 400 | DL | 987100
{CCM) | BERROR | 0300 | 0000 0.167 | -0.150 0000 08303 | 0075 | 004 | -12%0
Depart: from fiominl vaki., 0.00001 - ' — T
il T GAS | SETTING | o n 30 40 50 @ | 80 %0 100
Wominal Value | Conventional Mass | Displayed Vel | Cotechion of Balance | Uncartalnty r AVG
& FLOW | REF | 10.8 | 2019 | 3027 | 40.16 | 5034 | 6033 | 7054 | 809 9028 | 1007
8 @ B W A (CCM) | WERROR | 1800 | 0950 | 0500 & 0400 | 0.680 n.ssu P 0771 | 0862 | 0311 | 0200 | 079
= 2001007 000100 G000 ppT 10 - i i  fiepesinfl] St b i i
0.005 0.005002 0.00500 0.00000 0,000014 210 Standard Reference
001 0.010002 0.01000 0.00000 0.000014 2.08
Reference Photometer Zero Air Brand : AP@ Analyzer Model 701 S/N 349
0.05 0,048898 0.05000 0.00000 0.000015 2.07
01 0.400003 0.10000 £.00400 0.000076 2.06 Calibration Test Results
0.480904 0.48808 0.00001 0.000018 200 N i
1 0.998868 0.95995 Q00000 0000020 20z Expected Ozone (PPM) RE}‘ Photometer Rudmg REF Phetameter Reading | % Error Stanss
2 1.509966 1.89099 0.00000 0.000023 2m before adjust after adjust
5 4.909083 463908 0.00000 0.000028 200 0,000 0131 .600 0.000 pass
1 10.000005 250008 | ooz 0.000035 200 0.100 0164 o162 2000 S
0.200 0211 0202 1.000 pass
0,300 0242 0,298 -0.667 pass
o - Y e i B 4
The End of Cartficate 0.400 0377 0.397 -0.750 pass
5 &
TEMPERATURE : 26.5 DEG.C TESTEDBY: b PO
PRESSURE : 752 mmHg - 1 Mr, Pasagon Samol
ESRVICE
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WATER ANALYSIS CENTER COMPANY LIMITED
ENVIR SERVICE L —
§ n
i L34 Moo 5, TMaskern, ALL-Thel, Aysstiaya 11210, Thallesd
42 Raminthra 14 yeak 9, Tha Raeng, Bangkhen, Bangkok 10230 kg ity
m...-ma-..-n.m Tel: 02-9435814-5 Fax : 02-9438201 Tax id : 0105555170865
VL SETICE CO. LT,
Nitrogen Dioxide Analyzer Calibration Worksh
5 Project Site : Tene niiun TeiaRnd diin Multi Gas Calibrator
Logation : g w4 Callbrater [D : WWLOI2E
Reference Photometer Zero Alr Date of measurement : 31 October 2022 Calibrater Model Serics 6100
Brand Model Worksheet No. = C311022-WWL 0115 Calibratar SN SN 7462
: AFLAd s Lo Ambiest NOx Amalyzer ID WWL 0115 Calibrate Date 20 Juse 2020
Muanufscturer HORTBA Cylinder Std. Gas
Calibration Test Results Amblent NOx Analyzer Model © APNA-370 Std. Gas Concentration (PPM) 50.90
Ambiest NOx Analyser S : PIERSES Cylinder Pressure (psi) 2000
Certified Date : 07 December 2017
= == ’
‘Expected Ozone (PPM) REF Photometer Reading - REF Photometsr Reading % Exvor Swams Expired Date : 07 December 2021
huﬁn-mw aficr adjust Serial Na. CC241587
n:q_n_ i 1! i G000 | = CALIBRATION RESULTS
0.100 0.088 0w 0.000 | pass s Tdeal Actual NO | Ervor 8O | %Error NO_ | Acteal NO, | Error NO, TError NO,
0200 0.176 0198 0500 | pass ZERO 0.00 020 520 z 020 20 x
o o SPAN 200 pph 200,00 200.20 020 01 20020 020 0.10
0298
... < e A ey ] SPANAWpEb | 40000 | 40010 0] s wen | o [
L i L 0396 | clood | e l AVERAGE (%) 0.06 007
TEMPERATURE : 26.5 DEG.C g TESTED BY : Y Calibration Curve
PRESSURE : 752 mmlg Mr. Pasagon Samol o =
u‘ﬂn :Enhf raoTie din /
1 SESVICE COLLTD, s -
00 1"/
3 oo //
- - ¥ Mdeal
15000 / & Actual NO
o s = Actual NOx
o -
000 3000 10000 13000 2000 19000 $0.00 140.00 40000 430.00
Actual
-
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{Mr. SUTIWAT JAITHEERAPAPKUL) (Mr. RUNGSASIKORN KOSUM)
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Wi quiina i din
WATER ANALYSIS CENTER COMPANY LIMITED

154 Wi S AATAIET BT Sz R (1210
154 Moo 5, T Kasbarm, AU-Thal, Ayusbeyn 13280, Thatld
Tek: 0-3I226- 60, (-35800-550 Fu: (R35500-594

Nitrogen Dioxide Analyzer Calibration Worksh
Project Site : Tooem nifund Teaand dria Multi Gas Calibrator
Loeation : R IR WY 13 Callbrator 1D : WWLDIZE
Date of measurement : 31 October 2022 Callbrator Mode : Series 6100
Warksheet No, : C-311022-WWL 0115 Callbrator SN © SN 7462
Amblent NOx Anatyzer [ : WWL OIS Callbrate Date : 20 June 2020
Manufocturer HORIBA Cylinder Std. Gas
Amblent NOx Anslyzer Model £ APNA-3TO Std. Gas Concentration (PPM) :  S0.90
Ambient NOx Analyzer SN : FOSKADLS Cylinder Pressure (psi) 2000
Certificd Date : o7 December 2017
Eapired Date © 07 Docember 202§
Serial No, : CC1587
okt CALIBRATION RESULTS. ]
Ideal Actual NO Ervor NO %Error KO | Actiial NO, | Error NO, HeErrer NO,
ZERD .00 0.10 [0 020 020 =
SPAN 200 pph 200,00 200.20. 020 [N1] 200,10 010 .05
SPAN 400 ppb #0000 400,10 oo .03 400.20 020 L]
AVERAGE (%) 0.0 .08
Calibration Curve
43000 ¢
= s
5000 o Z
P
| \sang | e+ Actaal NO
1900 = / —A— Actus] NOx
g0 |
a0 o
L] BO0L00 2000 300,00 +0.00 Hoso0
| Actusl
Calibrated by __ —— Approved by _ _._-._g/___
{Mr. SUTIWAT JAITHEERAPAPKUL) (Mr. RUNGSASIKORN KOSUM)
Chemiu. Trchmical Mapngrment
whiin quiimsifs dia =
WATER ANALYSIS CENTER COMPANY LIMITED
194 g 5 m s el v umafingsi 1210
154 Mos 5, T-dambars, AU Tha, Ayusshayn 13210, Thadiasd
et 0 3E226-EY, 0-SHOB-9) Fan: 0-19800-404
Nitrogen Dioxide Analyzer Calibration Worksheet
Project Site : Verwn nihumd Tosodind diin Malti Gas Calibrator
Laocation : Tsalimunusannmy mj 3 Calibrator [t WWLDIZE
Date of measwrement | 31 Ocaaber 2022 Calibrator Model : Serics 6100
‘Worksheet No. C-N022-WWL 0117 Calibrator SN : N 7442
Ambient NOx Asalyzer ID : WWLOI? Calibrate Date : m
Manulacrurer HORIBA Cylinder Std. Gas
Amblent NOx Analyzer Mode ¢ APNA-3TO Std. Gas Concentration (PEM): 5090
Amblent NOx Analyzer S/N 2 VELYCIKO Cylinder Pressure (psi) 2000
Certified Date : 017 Decestiber 201
Eapired Dae = 07 Devenber 2021
Serlal No. @ CC241568T
Polat CALIBRATION RESULTS
bibeal Actual NO Error NO SeError NO | Actunl NO, | Errer RO, SeError NO,
ZERO 000 0.20 020 - 020 020 -
SPAN 200 ppb 200.00 20010 0.10 0,08 20030 030 .15
SPAN 400 ppbi 0000 0020 0.0 s 0020 020 005
AVERAGE (%) s 010
Calibration Curve
ARG
&0.00 o
0.0 -
[ wam //
g 25000 7
20000 - = ldeal
\sacn | <ot Actusl NO
) | / —A— Aciual NOx
s | /
00 &
Ll o000 0000 o0 000 000
[ Actual
Approved by @
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WATER ANALYSIS CENTER COMPANY LIMITED

B4y ST ngTD wwsrun IR oy D210
1194 Mo 5, T Kamhare, A U-Thii, Avesiays 13310, Thallarst
Tel: 0-35126-383, 0-15500-59) Face: 0-15H00-304

Nitrogen Dioxide Analyzer Calibration Worksheet

Project Site : Tenn niund Tniafnd $1fn Multi Gas Calibrator
Location T Calibrator ID : WWLOI2S
Date of messurement = 31 Cotober 2022 Calibrator Model : Series 6100
Worksheet No. : C311022-WWL 0116 Calibrator SN 1 SN 7462
Amblent NOx Analyzer ID ¢ WWL 0116 Calibrate Date 20 June 2020
Manufacturer HORIBA C}ﬂmr Std. Gas
Amblent NOx Analyzer Model : APNA-IT0 S4d. Gas Concentration (FFM) : SO0
Ambient NOx Analyzer S/N ¢ SBREGTUK Cylinder Pressure (psf) 2000
Certified Date : 07 Dicersber 2017
Expired Date : 07 December 2021
Serial No. © CC241587
i CALIBRATION RESULTS
Tdeal | ActwalNO | ErrorNO | %ErrorNO_| Actual NO, | Error NO,
ZERO 00 010 010 - 020 020
SPAN 200 pph 200,00 200.20 0.20 0.10 200.10 LAl
SPAN 400 ppb 400,00 400,20 020 005 40020 020
AVERAGE (%) 007
Calibration Curve
45000
| o0 L}
| ::: t ,J'//
2000 4
g 000 ./ —— Ldeal
B // ol Actial NO
wooo | — —d— Attual NOx
000 e
o &
00 oo 0000 000 4000 300,00
| Actual
Calibeated by S J"«Ir Approved by g/
L — VIDEENS-.=> B

{Mr, SUTIWAT JATTHEERAPAPKUL)
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WATER ANALYSIS CENTER COMPANY LIMITED
WI;.?,TJEH-:.:.:TH.M 13210 Thablued
Tet 0-35226-153, 0-R5800-951 Fan: 0-13900-394
Sulfur Dioxide Analyzer Calibration W I
Project Site : Lo nfund Tokhnd fifa Multi Gas Calibrator
Lacation': Calibrator 1D : WWLOT2B
Date of measarement : Culibrator Model = Sexies 6100
‘Warkiboet No. C-311022WWL 0113 Calibrator /N 1 SN 462
Ambient SO Analyzer D : WWL 0113 Calibrate Date : 20 Jume 2020
Manufueturer HORIBA Cylinder Std. Gas
Ambient S0x Analyrer Model : APSA-IN) Sid, Gas Concentration (PPM) :  40.68
Amblent S0x Analyzer 8N : WDMYEHTE Cylinder Pressure (psi)
Certified Date :
Expired Date ©
Serlal No, @
Yot CALIBRATION RESULTS
Tdead Actual S0 Error Sox aError Sox
ZERO 000 0.00 .00 -
SPAN 200 ppb 200,00 200.20 0.20 win
SPAN 400 ppb 400,00 400,10 010 003
AVERAGE (%) 0.06
[
Calibration Curve
450,00
400.00 =
350,00
| 30000
3 25000 -
= 20000 —a— Actual 50x
150.00
100.00 o
50.00
0.00
000 10000 20000 300,00 £00.00 S00.00
Actual
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|

!

Chemisn

=4

Tochercal Manapeoest



i qudtinrehh dite

WATER ANALYSIS CENTER COMPANY LIMITED

17 i § AT 1 0o s maTun Tl g 1260
V54 Moo 5, T-Kanbam, A U-Thal, Ayusthays 13210, Thallsnd
Tekt 035706161, 0-3900-597% Fua: 0-35600-354

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : Tamn niiund Todadnd fuia Multi Gas Calibrator
Location : Trumntnens wy 13 Calibrator [0 : WWLDIZE
Date of measurement : 31 October 2022 Calshrutor Mode! : Series 6100
Warksheet No. © C-311022-WWL 0110 Calibrutor SN © SN T4
Amblent S50 Analyzer ID ¢ WWL 0110 ‘Calibrate Date = 28 Febwuary 2019
Mamufscturer HORTBA Cylinder Std. Gas
Amblent S0% Analyrer Moded : APSA-3T0 Std. Gas Concentration (FFM): 4968
Ambient SO3 Analyzer SN : VESWTTOO Cylinder Presyare (i) 2000
Certified Date : 07 Decamber 2017
Expired Date : 017 Docember 2021
Serlal No. : CC21587
CALIBRATION RESULTS
Tdeal Actual S0% Error Sox “sErrer Sex
ZERO 000 000 00
SPAN 200 ppb 200,00 20020 0.20 0.10
SPAN 400 ppb A0 40020 0.20 005
AVERAGE (%) 0.07
Calibration Curve
450,00
400,00
350.00
300.00
F 25000
2 ﬁﬁ o Actual SO%
100.00 == [deal
50.00
0.00
0.00 100,00 200.00 30000 400.00 500.00
Actual
Cabbemod by M Approvedby =T
{Mr. SUTIWAT JAITHEERAPAPKUL) (Mr. RUNGSASIKORN KOSUM)
it Techaicl Masageomcer
i guikareiih dxin

WATER ANALYSIS CENTER COMPANY LIMITED

1S MY S ANTO BTN L sum g 13010
194 Moo 3, TKanbam, A F-Thal, Ayutthays 13200, Thalland
Tolt 0-35226-363, 0-35800-393 Fux: 0-35800-594.

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : Ton nfrund Tokadnd din Multi Gas Calibrator
Loeation Traifemunauuy wy 3 Calibrator D : WWLOIZE
Date of measurement : 31 Oetober 2002 Calibrator Model = W
Worksheet No. : C-311022-WWL 0112 Calibrator SN : SN 7462
AmblestSOx Anstyzer1D:  WWLOZ Calibrate Date : 28 Febmaary 2015
Musufucturer HORIBA Cylinder Sed. Gas
Amblent SOx Analyzer Model : Sod. Gas Concentration (FPM) : 49,68
Amblent SOz Analyzer S/N : Cylinder Pressure (pai) 2000
Certified Date : 07 Decersher 2017
Expired Date : 07 Decenber 2021
Serisl No. : __E_-;]'s-n_
ek CALIBRATION RESULTS
Tdeal Actual SUX Error Sax *%Ervar Sax
ERO 0.00 000 0.00 E
SPAN 200 ppb 200,00 200.10 010 0.05
SPAN 480 ppb 400,00 400.10 [0 003
AVERAGE (%) 0,04
Calibration Curve
45000
400.00
350.00
300.00
3 250.00
- T:gg I —e— Actual 50x
100.00 =28 Mead
s000 |
000
0.00 10000 20000 300.00 400.00 $00.00
Actual
Calibrated b www__é_._.._

(Mr. SUTTWAT JAITHEERAPAPKUL)
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WATER ANALYSIS CENTER COMPANY LIMITED

13 g S mne

wpfio wnazunadlogse D260

194 Mo 5, T Kasbam, AU Thai, Ayustuys 13210, Thallesd
Tek 035226383, 0-ASK00-39) Fax: 015800594

Sulfur Dioxide Analyzer Calibration Worksheet

Project Site : Yo niund Taindnd éith Multi Gas Calibrator
Lecation : UATARE Hy | Cabilsrator 1D : WWLDIZE
Date of measurement : 31 Ocsober 2022 Calibrator Medel = Series 6100
Worksheet No, : C-31102-WWL 0111 Cablbrator S : SN 7462
Ambient 01 Anslyzer 1D ; WWL D111 Calilrate Date : 20 June 2020
Manafscturer HORIBA Cylinder Std, Gas T
Ambicat 50x Analyzer Model : APSA-3T0 Std. Gas Concentration (FPM) : 49,68
Amblent $502 Analyzer SN : PGRKTBDX Cylinder Pressure (psi) 2000
Certified Date © 07 December 2017
Explred Date © 017 December 2021
Serial No. 1 CC241
it CALIBRATION RESULTS
Tileal Actual S0x Error Sox errar Sox
ZERO 0.0 "o 010 )
SPAN 200 ppb 200000 200,10 o.10 005
SPAN 400 ppb 400,00 400,10 010 00
AVERAGE (%) 004
Calibration Curve
450,00
400.00
350,00
300,00
3 250,00
?iﬁ s Actial SOx
100.00 Tl
50,00
0.00
000 100.00 200.00 30000 40000 50000
| Actual
Calibrated by

(Mr. SUTIWAT JAITHEERAPAPKUL)

Chensin

Request No. 21-65/0506

Submitted by
Address
Calibrated at

TISTR

(Mr. RUNGSASIKORN KOSUM)
Trckcal Manmpems

TENTE N34

CALIBEATION fei7

CALIBRATION CERTIFICATE

+ WATER ANALYSIS CENTER CO.LTD.
= 1/54 Moo 5, T.Kanham. A U-Thai, Ayurthaya 13120,
i Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL, BP. 580565

+ Son 1C, Bangpoo Indusirial Estare, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated :

Deseription : Sound Calibrator
Manufacturer : BEWA TECH
Model (CALD

Serial No. : 520271
Standards used :

Amblent Emvironment

Temperarsre

Relstive Humidity
Ambient Pressure

2. Measuring Amplifier Bruel&Kjaer 2636 SN 1537484,

¥

Altenuator

4. Digital Multimeter Agilent 34401 A SN MY 44005560,
5. Pressure Transmitter Vaisals PTB202AD SN T0650001.

6, Audio Analyzer

Keithley 2015-F SN 4106455,

7. Condenser Microphone Bruel&Kjoer 4180 SN 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique,
This instrument has been calibrated against standards

Metrology (Thailand).

1. Digital Function Symthesizer NF Electronic DF-193A S/N 122037

TPA-303A SN OF 2214,

+(23£3)°C
{50 15)%
(101325 & 1.500) kPa

at Ebectrical and E|
Laboratory (EEL), which an: traceable to the International System of Units through the National Institute of

The informatien on acnual reading is attached herewith and the uncertainty limits quoted refer to the

mensured values only

Date of Reeeipt
Date of Calibration

Tha results Telate anly to the fers testedicaliemted of vatue 213
Acertising the Report/Certficate wnd publicity of the resulls oucept in full e prohibied unless wette

20 May 2022
24 May 2022

Hoad Office OfficeLaborstary
5 My 3 Taerks Lumng  5oi 1€, Bangpoo inch
Crangwat Pathumthani 12120, Thailand Arghae Muarg, Changwat Samutpeakan
Tel {6610 2577 5000 Tel (46) 0 2323 167280 ext. 115, 126

P (681 0 2877 9008
Eamal : narmpaigtivtr. o th Wbl s tistr o th

AIARUIN ¥-8

Fae (6610 2323 3165
Emad : rcgtatrceth

Extarte, Sukhurmit Rosd,

10, Thatand

Office:

154 Phahonycthin Road, Chatuchak, Banghok 10500,

1/3

Ay

red
pision i btanad from tha gevermor of TSTR

FALBLMTC.00Z Rev.d

Thalland
Tel 16610 2579 1121-30 ot 5219, 5225, 5T
Faw, (66) 0 2579 8592

Emal

+ sumzhoagtistr.onth



DA =

TITSTR  cacmannt TITSTR  catmmmoncar
THAILAND INSTITUTE OF SCIENTIFIC ANG TECHNOLOGICAL RESEARCH (TISTR) | THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
RequestNo.  21-6540506 MTC No. EEL BP. 580565 RequestNo.  21-65/0506 MTC No, EEL. BP. 3810565

Nominal Output of Unit Under Test = 114 dB re 2001Pa at 1000 Hz

The reporied expanded uncertainty is based upon a standard uncenainty multiplied by a coverage
Acoustic Outpat in dB re 20uPa , Corrected to Reference Conditions : 101,325 kPa , 230 °C and 50 %RH

[actor k = 2, providing a level of confidence of approximately 95%.

B 1. Sound Pressure Level
Nominal Output of Unit Under Test = %4 dB re 20uPa at 1000 Hz
Swndard Microphene | Measured Sound Pressure | Deviated value| Uncertai Tolerance limi
Acoustic Output In dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23,0 °C and 50 %RH. il o i o
Type Level (dB) (dB) (dB) TEC60942:2003 Class |
1. Sound Pressure Level = — B g -
T T 12 inch Bruel &Kjaer 4130 113.84 016 £0.10 = 0.40 dB
2 Frequency
Swndard Microphone | Measured Sound Pressure |Deviated value| Uncerminty Tolerance limit | 1 - —— N " m—
T Level (dB. dB, dB. LECH0842:2003 1
ype L \nl L i Standard Microphone Measured Frequency Deviated value! Uncertainty Tolerance limit
172 meh Broel&Kj: 180 977 013 +0.10 0.4
st b e S [ o A [ 94045 | Type {Hz) (Hz) (H7) | TECS0942:2003 Class 1
A-Fregmasy 1/2 inch Bruel&Kjaer 4180 10011 1| s1s £10%
3. Total Distortion
Standard Microphone Mensured Frequeacy | Deviated value| Uncertainty Tolermnee limi — ]
Tpe (Hz) () (Hz) | IECA0942:2003 Class | Standard Mi Messured Total Distort Uncertai Tolerance limit
112 inch Bruel& Kjaers 180/ 10010 10 =15 +1.0% Type (2} (%) IECH0943-2003 Class 1
S Totat dhslartem [ 112 inch Bruel&Kjaer 4180 0.62 +0.50 £30% |
ote: 1. No adjustment,
Seandard Microphone | Measured Total distortion Uncertainty Tolerance limit 2. The calibrator pressure correction was not included,
Type (%) (%) LECE0942:2003 Class | 3. The microphone volume correction was nat inchuded.
12 inch Broel&K jacrd 150 1.98 +0.50 +3.0%
Note : 1. No adjustment, Calibrated by : P Approved by :
2. The calibsator pressure comection was not included, ﬁ‘l' fﬁ;
3. The microphone volume correction was not included, (Mr.Nuttapong Niljrusvanit)
Taudr &
(Mir. Tawikiat lamsameran) Electrical and Em Laboratory
Date of Calibration : 14 May 2022 Industrial Metrology and Testing Service Centre
Date of Calibration 24 May 2022 213 Date of lisue 24 May 2022 Ref : 201 1265052002210001 373
Vi End of Certificate
The sesulrs relate orty b the ibems testedicalibrated or value sxsigned. . | Tha results relste anly to the tems Lested/calibested of walue sssigred.
i W ¥ ther results weept i Al werilien permEson & froen the govemer of TISTR. Advertising the Repot/Contificate and publicity of the resuits except in full writion peemisgion i he govemnos of TSTR.
FMBLMTE.002 Red FMBLAMTCCOZ Bew.t
Heaed Office ffice/Laboratory Oifica Head Office Officadabaraton Office
5 M3 T Ky Fhionpluang  Sol 1€, B Estate, 19 Phahomyottin Fesd, Chatuchal, Sanghok 10900, 35 Wy 3 Tarnbon Whiorg e, Amphoe Mhiorg Luang.  Seé 1C, Bangeoo Industiisl Extate, Chatuchak, Banghok 10500,
Changwat Pathvamitian 12420, Thatand Amphon Muang, Changeet STatpakan 10080 Thatand  Thakind Chargwat Pathumihan 12120, Thaland Aemphoe Muang, Chirgwat Sametpraban 10080, Thaland  Thatand
Tel, (84} 0 2577 900 el (651 0 2023 167280 ext. 115, 116 Tel (4410 2579 1123-30 e, 5219, 5225, 5217 Tel. (64 0 2577 5000 Tel (66) 6 2323 167280 e, 115, 115 Tel (56 0 2579 1121-30 ma. 5219, 8225, 5217
Fasx. {66] 0 2577 5000 Fie (561 0 252 9145 Fax (660 2575 8457 Fax, (66)D 2577 9007 Fix, (660 2323 9165 Fae {8610 2579 B8z
E-mall ¢ : Erad Emal | surmEBegT or th Errnall © g Emal : E-rnail - surrabeegtisty on th

| w | FOLAB 641728 | uttwndadt 0 |M:tmm| wifi:1wnat I . ¥ %
- - g
uuufnmMINIHEBwIAIB Sound Level Meter NICTHTH DR
A ﬂm CALINRA TN @207
16 CAIL Sound Calibratos S0 520272 fmedosdlo  sroos i U 93.80£0.3, 11388403 e sl i
Fuitmoniiey 210864 Suitmoudounfiioll  voses
oty e i e TR RSP Request No., 21-650137 MTC No, EEL. BF . 105/11564
16 Digital Thenmahygro Meter SN 105091609 wmadnade wwi ooss
Fuitwouifion m2264 Fuitmoudounfiiehl  onraes
it ST Y L TR CALIBRATION CERTIFICATE
01 Sound Level Meter SN 00396803 simetesde wwLoie
Fuitmouifiou 13161288 Fuiimeuiounfiiehl 12126
Sobmitted by : WATER ANALYSIS CENTER CO., LTD.
faunonuiin mueunERmeeny:
litiboend b i fhom Address + 1194 MOO 5, TKANHAM, A.U-THAL AYUTTHAYA 13210,
i "0 M wediueedy  2eso aenigd "0 24 woneimaeeidu 23,0630 Callbrated st : Electrical and Electronic Standards Laboratory, Industrial Metralogy aad Testing Service Cerirs.
inesvinsomSY Furfning i S0i 1C, Bangpoo Industrinl Estats, Sukdwavit R, A Musng, Samutprakan 10280,
Instrument Calibrated - Amblent Envirosment
Description + Sound Level Meter Tempemture (BT
achuitnsi IR (@B | asiudnaitaTA (am) vt T (0 | seiuiBuad WA cam) Miemlctag 10 Reluttve Buonidlty 5 (50415 %
Teem In i A
(ol sa0am) | (rowded 114.0dm) | i swnamy | oo 114008 Modl R Acibieat Prossure.: (101.32541.5) kPa
Serial No. + 6396503 (WWL 0160)
1 Y] 138 1 T 11g Microphone £ Type UC-52 No, 180443
1 98 FIE] 1 938 1138 Preamplifier  : Type NH-24 No.87814
3 938 139 3 038 138 Standurds weed :
4 934 JER] 4 98 1138 1. Band Pass Filter Stanford Research Systese SR 650 3N 28712
5 938 119 5 918 1138 2, Condenser Microphone Brilel&Kjwer 4180 5/N ZHS98T1.
5 9 1135 6 914 e 3. Decade A ARESAT0S N
7 w8 138 1 s 1138 ko “ i A
5. Digiml Punction Synthesizer NF Electronic Instruments DF-193A S/N 122037,
1 934 13 ] 08 1138
6. Digitsl Multimeter Fluke $520A S/N 4985007
933 ;
4 i 2 24 khitad 7. Pistonpbone Rion NC-72 S/N 00402445,
» el Hi2 L it L% 8. Measuring Amplifler Beiel&Kjer 2636 5/N 1537454,
X 9350 11380 X 9150 n3s0
s 000 [ 50 [ 000
T ) Dute of Recefpt 26 Nov. 2021
. 0.00 0.00 o 000 000 Date of Calibration - 13-16 Dec,2021 Lrs
The resul Ay 10 the Hem — essenest
s publicity of th nevuts excep = peohithed oo of TETR.
FMBLMTC.002 et
Head Oifcs OffeeLaborstcey omce
5 b 3 Tambon ihiore . Amphos Mriong Luseg, 5ol 1€, Bargpoo dustrisl State, Sulbueni oad, 156 Phahomohin Road, Cratuchak, Bangokc 10000,
Charmeat Palfweihani 13120, Thalerd Amphoe Muorg, Changwit Senutprisn TN Thalard  Thaland
Ted. (663 0 2577 5000 Tel. {65)0 Fu0Y 1472-60 et 115, 156 Tek (46 0 2579 102330 oxt. 5215, 5225, 5217
Fae 6610 2577 9009 Fax. 66)0 A 5165 Fa {56) 1 2579 52
Eemad : Emal E-mal : sumaleegtistront
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THAIL

Request No. 21-650137

9. Power Amplifier BriieltKjeer 2706 S/N 1517650,

o

NECTIEITIS
CALIBEATION:

RESEARCH (TISTR)
MTC No. EEL. BP 105/1164

10. Speaker Tannoy Limited, Groat Britain British Pateat No. 215300,

11. Digitl Agilent 344014 8N M
12. Programenable Astenuator Tamagawa TPA-303A 8/N 2212,

Calibration Procedure :

calibrated by using

(CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Electroscousties - Sound Level Meters - Pant 3 : Periodic tests (2006). These calibmtion

d to th

je signal tests. The electrical signal tost vas camried out with the

direct messurement method. The acoustic signal test was porformed in an snschoic roam with the comparison

measurement method.
This i has been calibrated against sandants st the Elecirical and Flectronie Standards
Labomtory (EEL), which are able to th of Units through the Natioaal Institute of
Metrology (Thailand),
“The infe o nttached hevewith and the ty liits g to the
measured vabues oaly.
The reported expanded dard 7y 8 coverage fecior
k=2, providing a level i ly 95%.
Date of Calibration  : 13-16 Dec.2021 218 |
The resuits refare oely b the Kems testediCallbrated of value ssigned.
The resudts e The govemar of TITR
FAMBLMTC.O02 Rt
Haad Offce Office
5 wplomng 5ol I, B Irelustrial Excats, d, Chatucha, Banghok 10500,
Changwet Fathumthass 12120, Thalland Ao Musng, Changsat Samupmksn Traland  Thaiand
Tel @660 2577 5000 Tel (46) 0 253 167280 ext. 115, 116 Tel, (66) 0 2579 112030 ea, 5215, 4224, 4217
Fau (68] O 2577 9005 Fax [66) 0 2523 9165 Foe 064 0 2979 552
Emad : sumaloegtistr.onth
THTISTR CALTARATION 6037
THAIL
Request No. 21-65/0137 MTC No. EEL. EP. 105/1164
. . g
| Deviation from response curve N -
‘ Frequency - ] Uncertainty | Tolerance Limits
| A-weighting | Crweighting Flat
M ) ] @ | @) | G Clasa 2 (448)
[ 125 02 41 0.1 0.40 20 |
1000 -0l o1 ol 0.50 L4
| s | w3 | a7 7 040 '
L il i of frmaenicy mlghtiey
Deviation from ourve
Freq I o i A -I Uscertninty | Tolernnce Limits |
i A-weighting | C-weighting Flat
) o) @ | om St sty |
3] 00 0.1 0.1 020 15 |
125 0.1 oo 0.1 020 20 |
i I .. S| (- — -
50 o8 oo 00 0.20 19 1
500 0.0 00 00 020 19
.
| 1000 0.0 0.0 %0 | ox 14 ]
2000 0.1 0.0 Al 020 28 '
4000 0.0 00 0.0 020 36 |
BO00 0.1 LA L) 020 56 |
Date of Calibration  :13-16 Dec.2021 4/8
Thar results sl enly to the tems tevted/calibrated o value asigred.
Acvertiing { the apt In Al arm prohitited wiiten the govesnar of TISTR.
B MTCD02 Revd
Faad Office OfficarLaborstory Office
35 My 3 Tambon Klone Ha, Amphos Ko L, Sol 1€, Bangpon indiatrial Evtate, Subharmes foad, 196 Phahonyotin Aoad, Cramchak, Bangak 10900,
Changeat Pathumthari 12120, Thalland Amphoe Musng, Changwot Sanvutpesie | Thalend  Thakand
Tel (65 0 2577 9000 Tel 166) 0 2323 167280 wat. 115, 114 Tel (5610 2579 1121-30 set, 5219, 5225, 8217
Faoc (461 0 2517 9009 Fiec (86) 0 2323 9165 Fax, (66] 0 2579 8552
Emal 31 E-ral ; surraliesgtistronth

Request No. 21650137 MTC No. BEL. BP. 105/1164
1. Absalute Sensltivity
Reforence Unit Under Test 1 Tolerance. |
Acoustic Signal Measured Value (4B) Devistion | Uncertsinty | Limit Class 2
@3 | Befwedist | Abersdun | @) | gam) | aam |
! 1391 et | ms | 0 | 0w = s |
Note: Th 1 was fintly The intermal "
was thea completed at the display of 1139 dB.
2, Self-generated nofse
2.1 Norumal test
" Measedvalie | Uncersingy |
(dB) dB)
168 oo |

2.2 The micraphone of the saund level meter was replaced by slectrical signal input deviee

Frequency | Mossared Valwe | Uncertainty
Weighting (dB) (dB)
A-Weighting 126 010
C-Weighting 178 0.10
Flat 222 010
Date of Calibratlon  : 13-16 Dec.2021 3/8
That remats relabe ol to the iless testeckicalBoatesd or velue ssigned.
it meat n Al yeovemer of TSTR,
FABLMTC 002 Revd.
Head Offce Office:
Sai 1€, Bangp Estate, P ——
Tel, (65) 0 2577 G000 Tl (569 0 2329 167280 et 118, 218 Tl (66 0 2579 112130 o, 5718, 3228, 5217
Fan (56] 0 2577 W08 Fux, {6510 2323 9145 Fae (569 0 2579 8542
Eamal Erral Emall 1 sumalsegtistr

NI TS T 126
CALMEATION 2077

THAIL

5 (TISTR)

Request Na. 21-650137

MTC Ne. EEL. BI'. 108/1164

5. Frequency and time welghtings at 1 kHz

5.1 Frequency weightings at

eagiinicy Mesomed |  DevistedValns | Unceainty | Tolemaee Limis
Weighting Vilue @B) | (4B) (+4B) Class 2 (+4B) J
I i@ i | [~ 940 : oo | o 04 |
Coweighting | 9.0 | 00 | om | 0 :
CRs 940 | 0.0 | e 04 |
5.2 Time welghtings at 1 kiz
" Proquency Measured Deviated Valie | Uncerainty | Toleranoe Liraits
Weighting Value (4B) (dB) (#dB) Clags 2 (+dB)
Fast 240 o0 | oz 03
Slow o 00 020 03 |
| s [ e | e o
6. Lavel linearity on the reference level range
Auicipued | Mossod Devisted Vaoe | Uncertaiody | Toloraoce Limis
Valoe (dB) Value (dB) {aB) (4dB) Class 2 {#dB)
137 B 1370 00 o3
13 1361 01 030 . =
T s 1 mse | oo 0 | 14
134 1340 | o | 4
133 133.1 ol 030 14
_m | wme e e Mo
1 1310 L oo 030 14 o |
Date of Calibratlan  : 13-16 Dec.2021 s:sl
™ cnily be B Neme L
thoe e govenar of TRTR.
FABLMTC.002 Rev.d
Heed Office. Office
M 5ol IC, ol Estte, Subhurradt Fioed, Chatuhak, Bk 1502,
Tel (58) 0 2577 9000 Tl (66) 0 2373 167280 ext. 115, 116 TeA. {66) 0 3579 1121-30 e 5219, 5225, 517
P (86} 0 2577 5009 Fax [56)0 2323 9165 Fax (46) 0 2575 8552
Bl ; E-ma ; E-mall  sumalsegtitroeth
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Request No. 21-65/0137

MTC No. EEL. BP. 105/1164

6. Level linearity on the reference level range (cont.)

THAILAND

Request No, 21-650137

C )

TETETR

MTC No. EEL. BF. 105/1164

6. Level Hnearity o the reference level range (cont.)

[ Anticipated Measired Devinted Value Uncertainty | Tolerance Limits l Anticipased Measured Devisted Value Uncerminty | Tolerasce Limits
Value (dB) Value (d8) (4B) (B} Class 2 (+4B) Value (dB) Vilue (4B) (dB) (+dB) Class 2 {(+dB)
130 1300 00 030 14 [ n 70 00 030 14
129 1290 00 030 14 [ 2% 29 1 01 030 14 |
124 00 | 030 14 1 5 250 | 00 030 14 |
19 00 030 14
R 00 030 14 7. Level linearlity Including the level range control
1w ﬂ B 030 14 Anticipated | Measured | Deviated B Tolerence Limics
104 00 030 14 Range Value Value | Valse ; Clas2
9? 0o 030 14 | ) (dm) (48) (dB) (:45] (edB)
s B 00 030 u_ | 20130 125 1250 | 00 030 14
89 00 030 14
B4 Bl ol 030 __I_,4 _ 8. Tome burst responae
7 780 00 030 14 i Time | Tomebumt | Measured | Devisted Tolervnce Limity
™ 740 00 030 14 Weighting | Duration, To | Value | Value ’ Class 2
69 6.0 00 030 14 (ms) @) | (48) (248) (a®)
& B0 L 11] 030 14 200 126.0 oo 0.20 1.3
b - 1
il 55 59.0 0.0 0.30 14 Fast 2 109.0 0.0 0.20 +1.3;-28
51 540 00 030 14 028 999 | -01 020 +1.8;-5.3
“ 489 o 030 14 - 200 n9s | 01 020 413
44 440 0.0 030 14 2 99.9 -0l 0.20 +1.3;-53
33 300 o0 030 14 200 120.0 o 0.20 413
3 Mo | o0 | e | 14 SEL 2 00 | 0o 020 328 :
2 289 0.1 030 14 0.25 90.9 -l 0.20 +1.8;-53 |
2 I 80 | 00 0.30 14 [
Date of Calibration  :13-16 Dec.2021 615 Date of Callbration  13-16 Dec. 2021 /8 ‘
The oy o the. value sssdpned, = The resulls retate only 10 the Beens testec/calibrted of valus sisigned.
L the resdts Wit govemner of TSTR et n hevion is govemor of TSTR.
FMLBLMTCO02 Rend FULBLVTT00Z fevd
Head Office Office. Hoad Office Offce
S0l 16 Extate, P Chahuchak, Bangis 10800, Wby ¥ g 5ol 1C Barrggs Estate, Sudwirndt Foucl, S Phahoryofiin Roed, Chatuchak, Bangics. 10900,
Changait Pathumthand 12120, Thatend Arphoe Mo, Cungaat Semutprdan 10280, Thaland  Thatland Changwat Pathumitend 12130, Theilerd Asmphoe Wusng, Changvat Samutpaian 10280, Thelang  Tradand
Tel (66) 0 2577 9000 Tel. (681 0 2329 167280 ext. 115, 16 Tel (6£) 0 2579 102130 et 8219, 5225, 5297 Tel. 66} 0 2577 9000 Tel (66} 0 2323 167280 ent, 115, 114 Tel. (561 0 2579 1121-30 xt. 5219, 5225, 5397
Fase. (561 0 2577 9009 Fax (66) 0 2323 9145 Fa (86} 0 2579 8597 e (46) 0 2577 5009 Fax. 68) 0 2323 0145 Faoc. {6£) 0 2579 8502
Eomail | e Eqmai Emall : sumaleegtinronth Emal tr E-mad ; E-rad : sumaloomtnts orth
l w l FO.LAB 6.4-1 728 l ullendatco | Sudtioduld ;1 aen. 2562 | wihnweat I
-
U IUTINMINIHAEINGEY Sound Level Meter
=y S i o 19304 CALLI Sound Calibrator SN 52072 wimeoafle SRoos firapeudy 9380503, 113,884 03
Request No. 21-65/0137 MTC No. EEL. BP, 105/1164 sufoufion goses woufeuntwioll | sewses
1t Digial Thermotygro Moter S 105091609 wimetnade WwL ooss
9. Peak C sound level Fuftresidion 0212764 Suiimeuifeundiiotl  ouizes
Numberof cycles in | Anticipsted | Mcasurd | Devisted value | Ucertsinty | Tolerence limis 180 Sound Level Meter SN 00396923 stmedealle WL o161
test signal value (dB) | valuo (¢B) (aB) (24B) Class 2 (4m) Fuftmeufisy 13161264 funoudennfeold 121266
s | 4 = = = o
Fositive half cycle 1244 1241 03 020 14 ArmaumoutomseniTg mmEn st
Negative balf cycle | 1244 124 23 020 14 nungil () 24 mesimeeniy 230430 qungi°0) 24 naninmsosudn 230030
arwduduing 50 46w fu sootiso Sufuring (0 6 inwo u so.okis0
Fuilnumen 3106 Juitwoumen o1 16s
achuduaitiald @B |scdvioaf sk e Aot 3 am) | sedfurtsit itk om)
Ttem i ltem
(i sanam) | (ol 114008 (rrueiieit 94008 | (o 114.008)
1 P 19 1 915 138
2 938 1139 2 9iE 138
3 g 139 ] 938 13
] P 1139 4 95 138
] 74 19 5 P nas
6 98 19 6 93 13
1 7y 139 T 938 1138
] 98 1139 8 9338 13
9 ns 1139 L] 938 1138
B 10 0348 139 10 938 1138
r. Tawikist Iamsamrun) Electrh Laboratory x 250 11390 x 9380 11350
Date of Callbration  : 13-16 Dec.2021 Tndustrial Metralogy and Testing Service Ceatre P o ) om e
Date of Issue 17 Dec. 2021 Ref : 20112641 12604939002
%RSD SRS
End of Certificate 818 000 000 000 0.0
(=10 (=10
The results selate enly ko d e
" thee ety mscept in full s prohisied ‘govemon of TETR it Hm Hn s
NIUFeY
FMBLMTTL0R fev.d
Hesd Office: oMes
45 a3 Tarsibon K s SHICH ket & ety — fn
e i Eanghok i @ - 1
Tl 5618 2577 $060 Ted (4810 2523 1472 80 et 125, 116 Tel (6610 2479 112330 ot 5239, 5228, 27 fnnren
Fase, (66110 2577 B0 F (660 0 2323 9165 Fiox {86} D 2575 8552 s %t h
Eenad Emal E-miad : sumatoegtistronth
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NECTISITIS 1928
CALIRATION 0037 CALTBRATION £037

THAILAND INSTITUTE OF SCEENTIFIC AND TECHNOLOUICAL RESEARCH (TISTR)
Request No. 21-65/0137 MTC Ne. EEL. BP. 104/1164

THAILAND TISTR)

Request No. 21-650137 MTC No. EEL, BP, 104/1164

9, Power Amplifier Briel&Kjer 2706 S/N 1517650,

10, Speaker Tanncy Limited, Greet Britain British Patent No. 215300,
11, Digital Multimeter Agileat 344014 /N MY44005560.

12. Programmable Attenuator Tamagewa TPA-303A SN 2212,

CALIBRATION CERTIFICATE

Submitted by  ; WATER ANALYSIS CENTER CO, LTI,

Address 1 1/94 MOO 5, TKANHAM, A U-THAL AYUTTHAYA 13210
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metmology and Testing Servics Centre. Calibration Procedure
Soi 1€, Bengpoo Industrial Estate, Sukhumvit Rdl., A Muxng, Samutpeakan 10250, | This libeated by usin 00 CP-102-02 and GP-102-03, which
Instrament Callbrated : Amiblecs Exvdvesent i on IEC 61672-3 El Sound Level Meters - Pat 3 : Periodic teats (2006). These calibeation
Descripticn + Bound Level Meter Tempertue (BT procedures wers related 1o the electrical and tests. The clectrics] signal test was carried out with the
Manufscturer < Rian Relative Humidity  : (504 15)% direct method. Th jic signal test was performed in an snachole room with the comparison
Model NL2 Ambient Pressure ;{101 32821.5) kba eamyene: melhod.
Serial No. : 00396523 (WWL 0161) This i s been calibrated again: dardd o the Elecirical and o
Microphone +Type UC-52 No. 180583 Lab y (EEL), which able 1o e System of Units through the National Instinite of
Presmplifier - Type NH-24 No 87936 Metrology (Thailand).
Standards used : Th o attached herewith end limits fec ta the
1. Bnod Pass Filter Stanford Research Systoms SR 650 /N 28712, sutuurie] yalng palj,
2. Condenser Microphone Briel&Kjur 4180 S/ 2885871, The reportod expanded inty s based upon o standard inty multiplied by ne fuctor
3, Decade Attcusior Ando AL-305 S/N 00464602, Y2, proniiding  devel of comfiienss of spproiomataly 9%,
4 on/ Arbi fi Agilest 13220 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-153A S/N 122037,
6. Digital Multimeter Fluke E520A S/N 4085007
7. Pistomphooe Rion NC-T2 S/ 00402446,
8. Measuring Aroplifier Brici&Kjmr 2636 S/N 1537484,
Date of Recelpt : 26 Nov. 2021
Date of Callbration  * 13-16 Dec.2021 218 Delsal Caliratién 21216 Ds300 2/8,
The sesults miste ooly (o the temd tested/caibrated or value aasigned. The tesults relate only 10 the ems leded/calleated o value atslgned.
Achvertie the Feport/Certcate ard pllicty of the sesults escept I ML 3ve 7o e govemor of TSTR. Advestsing the e of TISTR.
FALHLATTE 0 fevd FMABLMTE.002 Revd
Hesd Cifice Office/Laborstony Office. Head Office Office/Laboratery Office
8 s 3 Toesbon Khlors Ha, Anphoe Khong Liang. 506 1, Bergpon Inthustiial Estate, Sukhurmn Posd, 19 Phahanyothin Roasd, Chatuchik, Ranghok $0900, Bl Sol 1, Banggs Exeate, 194 Phatonyotiin Rosd, Chatuchak, Senghok 10900,
Chisrgast Maarmthand 12120, Thalana Aemphom Musrg, Chargwat Sarmutpraian 1080, Thelend  Thaland Chanpaat Pathumthend 12120, Thatand Aerpho Muarg, Changeat Samtpakan Thallared
Ted t46)0 2477 000 Tel 18630 323 167240 ext. 115, 116 Tel. (260 2579 1121-30 . 5219, 5225, 5217 Tel. 16610 2577 W00 Tel. (6610 2323 167200 met. 145, 156 Tel (6610 2579 112130 mt. 4219, 5225, S217
Fie. 1461 0 2577 7007 Faw (8610 1923 9165 Fax. (6610 7579 8592 Fas. (2602577 909 Fun, (863 0 7323 9165 Fa (561 0 2579 E552
Emad: Eamads E-mal - senaleegtinty o B Emad Eerad - tcgtiaron th Eval : suralenlitr ofth

A | =

3

m: s NSC-TISETIS 70z
TIMSTR brovesdied FITETR CALIEAT
AL AND TECHNOLOGICAL

THAILAND BISTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) TUTE OF

MTC No. EEL. BP. 104/1164 MTC No. EEL, BP 10471164

‘Request No, 21-650137 Request No. 21-65/0137

- L. Absalute Seasitivity I i
Reference - Uit Under Test _ [ Tolerance . )
Acoustic Signal Measured Value (dB) Deviation | Uncertainty | Limit Class 2 )
@) | Beratuest | Atastimt | @) | @) | cam) | . Clese 3 (48
e } | e
ma | M2 | ms | o0 om | 14 | — 20 |
e T T At Tt v Tl e The et ext bt gt 1000 14
was then completed at the display of  124.9 d8. | 3
2. Self-generated neise cighting
— uN""I"" == Frequency i Tolernnce Limits ]
Measured value Uncertainty | ()
| 48) (8} == ) | @ | B} | Clm2iem)
I aes ‘1 [} @ o | oo 0o 020 23
125 [ ] oo 0.0 0.20 0
2.2 The microp R cisctrical signal Inpat device 2% | eo | 00 00 020 19
Frequency | Messeed Valoo | Uncetainty 500 00 00 a0 | o 19 l
Weighting (@) (448 1% b 98 o V. ) 4
A-Weighting s | e 2000 0.0 | 0.l oo 020 26
C-Weighting | 177 | 010 4000 0 01 00 020 16
" hm 714 010 8000 01 0 o0 020 55|
Date of Calibratlon - 13-16 Dec. 2021 3/8 Date of Calibration  : 13-16 Dec. 2021 4(8
The results ielate orly to the iberms tesled/aliorsted or value sssigned.
g meﬂmwhﬁu:.hmdw\d.m e " 0y rigti e o A N,
FABLATO0] Ravd FASLMTC LA Rarv st
o [T— Chetuchak Barsk L g Sel 1 Estatn, Chartuchak, Serghok 10900,
mmlmm i‘;:—mwh’:—w Tradard :'“Ml'ﬂ o 000, Changwat Pethurnthand 12120, Thaland Ao Musrs, Chargwet Samutplen 1 Traland  Thaland
Tel. (8610 2577 K00 Tel. [66) 0 2323 1672-80 ext. 115, 116 Tel (8610 2579 132130 ext. 5217, 5228, 5217 WO T Tel (660 2323 167280 . 115, 126 Tl (5630 2579 112130 e 5219, 5235, ST
Fa 15410 2577 5005 Eaw. (56 0 2323 5165 Fax {661 0 2575 8592 (6610 2577 9009 Fa (86 0 232 9165 Fan {661 0 2679 8597
Eead : Emalk ¢ Forral : Surmalisgtintr.onh e sigrocth  Bmal: Eomal : sumaeedtistronm
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Request No, 21-65/0137 MTC No. EEL. BP. 104/1164 Request No, 21-650137 MTC No. EEL. BP. 10471164

5. Frequency and time weightings at 1 kHz

|
Frequency
Weighting Value (dB) (dB) (4dB) Class 2 (+dB)
A-weighting 94.0 0.20 04
Crunighting o] 9% i ki 124 1240 00 030 14
| Fist %0 | o4 e 1190 a0 030 14
14 1140 00 030 14
- 51T veightiogtat | KB = 109 1090 00 030 14
Frequency Measured Devinted Value Uncertainty | Tolerance Limit 104 104.0 00 030 14
Weighting Valhuo {dB) (dE) N (&dB) Class 2 (+4B) o 290 00 030 14
s e B ool 4 0 s 94 240 00 030 14
v $ag a ! i £ 89.0 00 030 14
Leg .l % Lo N . 8 84 ot 030 14
7 wo 00 | o3 14
o _ b Sty sx it siwmcinl 1 7 740 00 030 14
Anticipated Measured Devinted Vahae Unecerminty | Tolerance Limits @ &0 00 0.30 14
| Value(4B) Value (4B) {aB) (dB) Class 2 (:4B) Py 510 T 30 14
137 1370 0.0 030 o P P Y 10 o
e | ke | L. _ i 54 540 00 030 14
135 1356 a0 030 | m pre T —~— =
134 1340 00 030 | % o 0 050 &
_ T ame f es a0} | » 190 20 030
. 1320 Lo o 3 340 00 030 14
B 1310 00 030 o pesy s = 030 e
% 279 01 | o s
Date of Callbration  : 13-16 Dec.2021 z;s s py—— ik
The resutts reiate only to tha lems Tested/CaRWated Of vilue mugned.
Irining S Regort/Cestfcate sl putiity of the - p—— servemer of TSTR kg b e e ey waka IO —
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S — Fuee (66 0 2323 9385 Fao. 164] 0 2579 8562 {650 0 323 157280 et 215, 116 Tel {66} 0 2579 1121-30 ma. 5213, 5225, 57
b Bk Pt i Foee, (681 0 2577 9009 Fax. (46) 0 2423 9165 Faw. (048] 0 2379 0562
. o E-mafl ; E-mral Eamal : sumalesgetictr outh.
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tmﬂhmu?[mhmwm(_n ) 9. Pesk C sound level
Anticipated Measared Deviated Value Uncertainty umum;l O S R "y o 2 1D ’"‘“l e = e
Vhatmy: b VamGmy | 9 | () | CEsiCE) tetsigul | wie(@B) | vibo(@s) | @) w® | cwmzem
1 8 | b &30 - ] Complete cycle 1254 w4 | o | om 24
- Blias T S . N | Positive balf eycle | 1241 o3 | o 14
Wi i X -
| =) s o bay 14 ] Negtivehalfeycle | 1244 1241 © | o ] 4|
7. Level linearlity Including the level range control . 16, Overload Indication
Anticipsied | Messured | Deviated Talerence Limits 1 ™ 3 valoe (4B) ) l
Range Value Value Valus Class 2 Positive Negats Devistad value Uncertainty olerapce Limit |
- @ | @ | &b b | onehalf eyels one-blf cycle @) )| Cls2(dB)
Jeopo | s ] e | e s A8 ) 1367 1367 00 010 18
8, Tone burst response
Time | Tomebura | Messumed |Deviated | Tolecsace Limits
R Uncertainty
Weighting | Duration, Th Value Value Class 2
(ms) (dB) (48) (zdB) 4m)
200 1260 | 00 020 e
Fast 2 1089 01 020 +1.3;-2.8
035 99 | A1 020 +1.8;53
200 185 | 01 020 £13
Slow | — 1 e
2 w9 | 020 +1.3;-53
we 1200 o0 020 13 Tl 4. _
SHL 100.0 00 22‘_ E +1.3;-28 (M, Towiki 2% &
27 !
o ek i a0 ko Duie of Calibration  : 13-16 Dea.2021 Industris] Metrology and Testing Service Centre
— Date af Issue 17 Dee. 2021 Ref: 2011264112604935001
Date of : 1
o 1316 Dec.202 B 708 Bk s s
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1 BBmR Test Results

#% PRODUCT NUMBER: 222178

bl ad i b B Ay Test results are attached as an exhibit.
2 BReH Test Requirements
BBE  Test date 2022531 B8R March 8, 2022
. aE Temperature i 24 ¢
BE Humidity 40 %
wE Barometrie pressure 990 hPa
3 ERas Used Equipment
FERN-RNFA—4  Digital Multimeter 34401A No. MY4503987T
CHpiAn 2021 3 B o 202283 H )
( Effoctive lifa from March, 2021 to March, 2022 )
B MTS Variable resistance attenustor STA-116 No. 11075
{ M 20215 3 F S5 202245 H )
{ Effectiva life from March, 2021 to March, 2022 )
FEBh s Frequency Counter VP-4545A No, 700008E 122
( F3EHMAmn 20214 3 A M5 2022 3 A )
( Effective life from March, 2021 to March, 2022 )
A=FATFI4Y Audio Analyzer VP-7721A No. 482531D125
( A 2ham 20214 8 A MH2022ELF )
{ Effective life from March, 2021 to March, 2022 )
RBEv ook Condenser Microphone 4160 No. 2973383
. ( Hmpm 02T H 5 2023FETH )
{ Effective life from July, 2021 to July, 2023 ]

ATR ok b
g TAOON Y-Sl “ AR
Microphens  Ear Simslutor Azm FFTraaAy Pisicaghone  Scesd
Aetifical Voue T Aatyone
WEEER-BERTRELT T,

MARYIAN 9-14

BIERESE

CALIBRATION CERTIFICATE
/e PRODUCT NAME ¢ WEEE
Sound Level Moter
-k TYPE © 6236
#%#EE PRODUCT NUMBER 222178
w49  MICROPHONE © 84142

H|E¥ MANUFACTURER #lf#FI— ACO CO, LTD.

HREEER
[ERH. RERBEON—YEUF(IER]
RECHALEERSE. RERABRERERICL—4 T
ThOZEEPRLET.
#Special notes
[Traceability certificate of standard i and calibration equipment.]
We certify that the standard instruments and calibration equipment
are traceable to the national standards.

2033 88
March 3,2022

B L—i e 7 o RE
Traceability Flow Chart

r
W e [1‘"— 1 | |t=rtriny
Typa 4180 BADIA yrn i Ly VETILA
o l MadYesoaurr | s Ha.TO0008R128 Neamzainae |

Hethit Fa—
ACO CO., LT,




TYPE 6236 No. 222178

1. B4 A B Inspection Date
2022430 3R March 3, 2022

2. @ HHF Inspection Condition

1) Bl Temperature - 24 °C
2) @l Humidity : 40 %
* “ E"I‘ 3) ME  Barometric presyurs : 990 hPa
Sound Level Meter 3. BEAERUMER Inspection Results
' 1) RANGE {1BM®BH# The RANGE Shifting Error
TYPE 6236 RANGE : 20-100dB 7048 AHE# +07dBELT
Within £0.748 of the value at 70dB input, Range 20-100dB.
BRERGE RANGE | AAL-L | & Frequency (n)
(B input level (4B)| 315 1000 8000
INSPECTION CERTIFICATE o T T T
20-90 70 0.0 0.1 0.0
| 20-110 70 01 0.1 02
30-120 70 -0.1 -0.1 0.0
10-130 70 -0.2 -0.1 0.1
% e Passed Pass
UL
Serial No. ofbody: 222178 . -
TAODAUHERS 2) BEMEHERE  Stability Caracteristic
Serial No. of Mierophone: | RANGE : 20— 100dB 15&34  £0.5dBLF
Within late
N — 40,548 of the value one minuts later, Range 20-1004E.
1048
(o inates later
p— - Wi Frror (a5) 00
RE: [20mmals HE_ Passed Pass
Date: March 3, 2022
E3
#tait Fa—
ACO CO,, LTD. =1
_TYPE 6236 No. 222178 DT 836 D, Zis
8) BEBEHIEHRE The Scale Error 5} MEMHERTE  Frequency Response
RANGE : 80—120dB 31.5Hzit75.0dBAH®# 1kHz, 8kHzI205dBA HES RANGE : 20—100dB 05dBA hAM(TAHEEE)
31.5Hz s 76.0dB input standard 1kHz, 8kHz is 95dB input standard When 854B input, including Microphone value, Range 20— 10048
ATifE A weighting AHE A weighti ARE _ CHitt 7
An | me M e T | WE | WR [LAKSR| WE |LAUR| wes
Fricioning el A P | v g
Input | Standard () . R N T 1 0 0 Y Y
w | am 500 T 10 0.4 -69.5 08 | 143 | -15.0 13 0.2 | +6.0, =
T 0 - 20 50.6 -50.9 04 6.2 5.8 0.4 03 | 480
: L A 0 | 846 | -si 05 20 21 0.1 01 | +20
116 | 06 0.0 0.0 100 -18. 0.3 0.4 01 0.1 <15
[ 110 | s05 0.1 0.1 250 8. 0.0 0.1 0.1 0.1 515
105 | 405 0.0 01 500 3 0.0 0. 0.0 00 | +15
100 | 05 o1 Y i 0, 0. 0.0 0.1 310
2k 12 : ; 02 0. 0.1 0.1 42.0
4k 1.0 0.6 0.4 -1, “14 -0.6 0.3 +3.0
ol WL 0l .1 8k 11 25 L4 5.0 45 15 Gz | s50
85 0.6 0.0 0.1 10k 2.5 40 15 4.4 6.0 16 ‘16| +5.0, -
0 | 05 0.0 0.1 20k 93 5.2 01 | 12 | -8 0.1 22| +5.0, e
75 0.5 0.3 0.1 HE
Pass
70 . 70 105 -0.2 0.1 Passed
[ 0.5 0.2 65 105 0.2 0.3
60 Y T & Y o 0% 6 RYOWHFRESE  BFEEID/ —~AHBBISHLTIOBER
56 0.5 0.3 55 0.5 02 02 Within 1.04H an the Burst signal of the peak factor 3, Ragne 20-100dB,
50 0.6 0.0 50 0.5 01 02 HEW Frequency 2kHa. MYELBER Ropeat frequency 40Hz
45 05 0.1 45 | 405 0.0 0.2 BRI NE E
40 | s05 | o1 0 | 05 0.0 02 Eeimlue Beror- | L
% 5 0.1 35 | 404 01 0.0 Y
30 0.5 0.5 30 | 405 0.4 0.5 23 Pasa
HE | Passed Paes FE Passed Pass
T EEMEMERE  Selfnoise
RANGE _ : 20-50dB
P . . IGE : 20
O BERE  Dynemic Characteristic RANGR G At | ot | zme
RANGE : 20-100dB 100dB, 1kHz Ahise (Including Microphane value)
When 10048 input, Range 20-100dB at 1kHz. 48 Standard 25T [ 0BT | S2RCE
i R \dB) Below 22 | Below 80 | Below 3t |
Standard Measured Value Eﬁﬂ'w;alf-wn i i 3oz
1005
FAST i {dB) 1.5 HE Passed Fass
SLOW -4.01.0 (dB) 45
HE Passad Pass
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SiTH: 20214E3A18H

BEMTSHS

wits  Betad 7a-

TRMLE. SHOHRPNIE->TRENTHATOESLEETLEY,
COREERAL SRR, Ao SNIn Il T e R b
JEMICIE SRR BT . JoA( B ERHRERRIZLYEALT
R, E-LNIST (National

&1 (Naticnal nstitut of Standards ard Technology)
&ELthMﬂ‘ﬂ;
® B OE % evcroon
& B FUMTS
= o 401A
B & @ % wrasoisent
B E &£ A B mngsAue
W ® & # AT EEsn
® 1 @ # onnmm
REERE
il 2 LT ] ] AR
ST-031  5000A 4835001 T~ 2021710
To61-085¢ ARFRSGHREREITH IR S
WP ST ST A A
CSHMIZE RES- AR
VEERERARER ul@
BB - RERME
M 344014 SLETHE W4S0308T7 WHIERS  ENC-1 0013
BG W
W XA FH HEE HE
Linit Mssanred Value Linlt Result
- “?m’iv ﬁ'ﬂi\l ‘ﬁfm By | 100000 OV | . PASE
Y ozy 0.199 985 V 0,158 998 V 0.200 015 ¥ PASS
v 0.4¥ 0,399 977V 0,398 &8 V 0,400 023 V PASS
i) 0.8Y 0. 599 968 v 0,589 S8V 0,600 031 ¥ PASS
1 0.8Y 0.7%0 961 ¥ 0.799 898 Y 0. 800 039 ¥ PRSS
1h) 1.0V 0. 995 853 ¥ 0,599 995 V 1,000 047 ¥ PASS
mw 0.2V - 0.200 D15 ¥ - 0. 200 000 V¥ - 0.190 Q85 ¥ PASS
1 04 - 0.400 023 ¥ - 0,400 000 ¥ - 0.390 877V PASS
1y 0.8V = 0,600 031 ¥ - 0,580 090 V - 0.590 960 V PASE
v 0.8V - 0. 800 030V - 0,796 S8 V - 0.790 961 V PASS
v -0V = 1.000 047 V ~ 0,990 887V ~0.599 953 V PASS
10V oy B G99 60V 9.999 89 ¥ 10.000 40 ¥ FASS
100V 100V ga.0%4 8Y 100,000 2V 109.005 1V PASS
1000 ¥ 1000V 999,045 ¥ 909,954 ¥ 1.000.055 Y | PASS
%ﬁ (7] WS TH I FE
i1 Lisit Measured Talom flpoer Linit fResuit
. 106 100 0wy | FASS
400 Hz 1 1 0,959 100V 1.000 830 ¥ 1.000 900 Y | PASS
400 Hz oV oy B.801 ooy 10,008 48 ¥ 10.008 00 ¥ PRSS
400 Hz 1oV 100 ¥ se.epoy 99,961 4V 100.000 OV PASS
L — 699, 355 ¥ 600.873V TOREASV | PASS
mm_fu 7 WEXT ] ; . 1&‘
fhange il Aower Lisit Messured Talo Lini it
00 & 00 @ 04686 0 & FAE
1k 1kQ 0,999 B0 kQ 1.000 050 k2 1.000 110 kQ | PASS
10kQ 0k 0,958 90 kQ 10. 000 50 k9 10,001 10 kS | PASS
100 k& 100 k2 99.989 0 kQ 100,003 7 k@ 100,011 0 ki | PASS
102 uQ 0,999 BOQ NQ 1,000 033 NQ 1.000 110 S | PASS
100e 10 RQ 9.995 SO NQ 9. 903 66 M 10.004 10 MO | PASS
95.1 100797 B U0 10 PASS
)
[ L% F W HE
Marge. finput flowsr Linit Vil Liait 133
TOmA 10 mA 8, X %‘
100 mA 100 =4 59, 045 0 mA 90. 987 8 mA 1000556 D mA | PASS
1A 1A 0. 9498 200 A 0,868 FE8 A 1.001 100 A | PASS
3A 1A 0,968 20 & 0,909 84 A 1,001 804 | PASS
ﬁ*ﬁ 224 WEA IH
Limit Falww Limit it
: 10 7z ’EH!TI = T . :
00 Hy KX ) 1A 0,996 704 1,000 08 4 1.003 30

Ry Y=wsFS ::2'4;/'2:7 UL x 2

BB - REFBE
( Calibration Report )
RAEER

387108

{Hirn!d t - — 3
SKE Uoproved by) 1 @
wE

M (Standard)
BEHS o

i E T EF
tGantrol mber) odal Busber) (Geriol Mmber)  Dasoripticn)
ST-031 ST00A 4835001 T 15

CORMECRET IREREERREC FL—YTLTHS,
WUz uSFS :‘Jﬁ:?i) TR RH
1

RfTH: MNFEINIER

BER®A®

RS BRI

TERGE, SioF Sl - TREMThA TV AL LERRLET .
TR

COREERL WH=BSSNIN Tal—~lau i/ st & it
JEMIC(E AR BHUEA) . JOALR A AR BERM O EELT
« BTIENIST (Natioral Institite of Standards and Technelogy)
BEERASE T A ER T,
® ® R B EMo-10008
a & "R
-] £ 5TA-1IS
® & ® OB s
# E £ A B nngafeEs
B @ % # Bmzc Bwsm
T # B 200m35
wRmnE
R B uERe & i BB
ST-031  SI00A 35001 EroE ] 2021/10
E0-027  URE3 101273 RMS/PEAK RERF 202143

TH1-0854 AEFRTWERIIT RS
WHISHFSLA T it

OSEEIRER HLEY-£'AM
HEERNERTRES ﬂll@
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B - BRERmSE
( Calibration Report )
RS

[( ation Date}
i eagerature, "
ﬁt"%ﬁr ——

e —

—HER G ) T RE
7 Th e —— )

I (pproved by) f @

L5 S—
8388 (Standard)

-+ qEES &%

(Gontral Mmber) Nods | HW) (Berial Nusber) Description)
5T-031 57004 Y7 -5
E0-027 URE3 101273 RMS/PEAK MEN

CORMEEIZERT SMERIEEENC L~ TLTHE,

HFvzudF SIL}"J:T e
1/2

BEGEH #

REE et 7o

TEHR&R, na@nmrmmimnmzjean&ﬁ.
SJEMIC B AT S ) m(ﬁﬂl““ikﬁ!tt
MIST Irstitato of Ston Technolegy,

TE8I-0854 AWM MERRIT B 11
it

RiFE: 2001830188

SOBRECRAURRBLE, 0z ISNIN Il /0y . i

R, E dards and
FEITH~HE Tt A TLvET,
® B S B EMC-10005
] & WERVLS
] 3 VP-4545A
M & @ % jo00sEi2
# E # B B ony3puE
B o# % # ZEnt Bksn
R i & B ;onoes
fER R
R o NEEE AT
EC-030  FT-0015 1504010018 EIT EH&EE 02176
EC-037 332504 MY40005037 e g 2021/9

R - RIERGE
T STA-115 MEEE 11075 WEES BIC-1 0006
ATy TR [ W
fitew ial Aswer Lisit /ot Ibeation Yale fopper Linit
Thiz  D.1d8 0.1d6 0.05 & 0,10 d8 0.15 d8.
Tz D1de 0.2dB 0158 20 dB 0,25 dB
Tkiz  0.1dB 0.3 dB 0,26 &8 L 30 db 0,35 dB.
Tkiz  0.1dB 0.4 dB 0.35 8 40 6B 0.45 @8
Thiz 0148 0.5 48 . 45 db 0. 50 dB 0. 55 &8
Thilz  0.1dB 0.64d8 55 dB 60 dB 0.65 &8
Thiz 0148 0.7d8 65 d . 70 dB 0.75 &
Tz 0148 0848 . 15 dB 0. 60 dB 0.86 dB
Tiz 0148 008 . 85 d8 0. 80 dB 0.95 dB
THiz 0148 1.08 0.95 d8 .00 dB 1.05 dB
1Kz 148 1 d8 . 90 dB . 00 d8 1.10 dB
1 kHz 1d8 id . 80 &8 2,00 48 2.10 dB
1 iz 1dB 3dB 280 dfl 3,01 6@ 3.10 4B
1 kHz 1d8 4 dit 00 6B 4,01 68 4.10 dB
1 kHz 1 dB 5 di 45048 .01 &8 5 10 dB
1 kHz | d8 i dB 55068 .01 &8 6.10 4B
1 kHz | dB 7 dB 660 B .01 &8 7.10 48
1 kHz 1 dB BdB .80 dB 8.01 B B 10 é8
1 Wiz 1.dB b dB . 90 dB 9.01 dB 8. 10 ¢B
1 kHz 1 dB 10 d8 . 50 d 10,00 dB 10.10 &8
1 Kz 10 dB 10 4B . 70 dB 10,02 dB 10, 30 ¢8
1 Kz 10 dB 20 dB 19. 70 dB 19.99 dB 20,30 48
1 kiz 10 d8 3048 20,70 4B 29.97 dB 40, 30 68
1 kiz 10 d8 40 dB. 39.70 dB 40.04 dB 40, 30 68
1 WHz 10 d8 50 ¢ 49,70 dB 50. 08 dB 50, 30 68
1kHz 20 d8 20 d8 19,70 &6 20.02 4B 20,30 &8
Lkt 0 g8 40 68 39.70 8 40,07 d8 40,30 68 |

MHFEIZwHFETLY
2/2

U - IR

( Calibration Report }

7Y Ly TR

mEEES  ouK

t — —
e

FRE2E (Approved by)
{1

' ®

RHEER (Standard)
TEES 2=

HERS &¥
testrol Rasber) (iode| Wusber) (Serial Nasher} Desar igtian)
EQ-030 FT-0018 1504010016 T il R B R i R
E0-037 232504 NY40005937 TrAYIA 13-y

CORBRECIRET SREREERARC - TLTED,
FY=udFS :n‘ 'J;/'z=? UL S
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HER - REREE

B VP-45454  WIEEHS T00008E122  WEEE EMC-1 0005 | ——
Itivity O RENAE: 0219534 188
Am&na_lx%’ N e
TR — o i
INRUT A G 35-3) 2 strm o PSS ¥ IE EE B %
NPT B 50 s o PASS
Imebase
2 .5 R —EI‘TE:‘ @« m®w : % % & % F I3 - #
v Ll
TEE WL, A5t 0 10 i
O 7 57 Wz | oo ss0 Me WHz | 10,000 050 Mz | N/A B8 a& . A-FATPIIAY
o er 27 10z | 5.999 980 Mz Mz | 10000 020 Mz | N/A
2R 3 : VP-7721A
R O™ -
|-% -8 & 3 4825310125
'RTT?J\‘ [}
oK PASS © 1 18 B
TEst o o] ERER 2021 ¥ 3 A
Other seasurement functions 0K PASS
ERONRER SO THE - MREE, REASITH SRR MG
BRI RELTUS S RERLT T,
CORE - MCERTT R ENEE, EAREHBRTAMIC), RUEKANRERRIA
# = i R R ER RS T
VERABOLNRIRBICHL T ML - HEUF  HRINTEDET.
e, < PomRLTUET.
Waramaki [T
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AC12B MO W R M R OE B
MG4438  waeTe 3084488 13b-2
W B 88 FI R BE & & #
Yomawaki Electronics Industry Ca, Ltg,
; i e
T BROREE LT, CORMNG- BERNLEG TRy
MFUZW D FSTLPzP L gtat
2/2
w3
BB RS mea R
ST . YD-210308 : 10308
HES HMEAR: 202143M180 Moy 1 e | ==a [ = Twe
BHE a3 3T SIG%RH Lird
HERS : WMBEE 1 57004 34584,53132A,VP7 7224 UTHE ) 3
HEEE AC-128MG-4430 i S0.3 %  [RAEE) 10 He [
50,005 % 0 He i
"= (0 Ha99 1, Wie~skt) | B e &
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| Wik [
_ e En
100 kHz [
B REMD A0V (500 iz BW) WER 3
HEm RER T ] nE UNEAL 4.2 W 3
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EN B
[CET T HE B
20548 (4 dB~—-35.5 a8} _l__
0848 (-36 dBLIT) =
[
[
L . il
I EEPTEY LY HEE 3
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CALIBRATION CERTIFICATE
BE PRODUCT NAME R
Sound Level Metar
2 TYPE G236
H#EE PRODUCT NUMBER 222179
A%  MICROPHONE 84148

BE¥  MANUFACTURER #A 2T~ ACO CO., LTD.

HFEPH
[HRE. RTFEEOr—YE YT ER]
RECEALEEEE, RESSLERENIL—4T L
THACEEMABLES,
#Special notes

[Traceability certificate of standard instraments and calibration equipment.}

We certify that the standard instruments and calibration equipment
are traceable to the national standards.

Fatitinilcl L
_ March 3, 2022

WHE l Mﬁ%-s-rn

b= 1 E—
2-6-10 Daizawa Seiagaya-ku
Tokye Japan
President © Shinichi Terazono
ACO €O, LTD,
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Berial No. of Microphone:

FIRMETT
Serial No. of body:
TAYOTHEHT

222178

84143

Ver:i.0 22-01-08

F£HA:
Date:

20224E3HAH
March 3, 2022

B TYPE: G206  B# PRODUCTNUMBER: 2179
1 SRR Test Results
SRR RAER Test results are attached as an exhibit.
2 BBt Test Requirements
E¥E  Testdate 20224330 March 3, 2022
BE Temperature t 24
BE Humidity 40 %
®E Baremotric pressure 990 hPa
3 ERME Used Equipment
FUENTNFFA—%  Digital Multimeter 244014 No. MY45039877
L] 20214 3 B 5202283 8 )
{ Effective life from March, 2021 to March, 2022 )
FEEMEE Variable resistance attenuator STA-115 Ne. 11075
{ FLhmgng 202HE3 A A5 20225 38 )
( Effective life from March, 2021 to March, 2022 )
RERHI S Frequency Counter VP-45454 No. TOOOOSE122
{ H2ANAHE 202143 A M5 2022828 )
{ Effective life from March, 2021 to March, 2022 )
F=TATIIY Audio Analyzer VP-7721A No, 4826310125
 FT2m0300 20214 3 § h5 202283 8 )
{ Effective life from March, 2021 to March, 2022 )
LSS Pk Candenser Microphone 4160 No. 2073383
{ WA 2021 T A HE20238 78 )
{ Effective life from July, 2021 to July, 2023 )
Sound Level Meter
TYPE 6236
INSPECTION CERTIFICATE

#teit Fo—
ACO CO., LTD



TYPE 6236 No. 222179
1. $3 4 A B Inspeetion Date
z02ae2a 3l March 3, 2022
2. I & Inspection Condition
1) @l  Tomperature 2%
2) @ Humidity 40 %
3) SE  Baromatric pressure 80 hPa
3. BEMERUKESE Inspection Results
1) RANGE (I8 Z#E The RANGE Shifting Error
RANGE : 20—100dB 70dB AQEE +0.7dBELF
w.m;m TdB of the value at 70dB input, Range 20- 10048,
[RancE % Frequency (Hz) |
(am) 315 1000 5000 |
2050 o1 [ o1 [ o1 ]
0.0
e Passed Pass
2) REMMHERE  Stability Caracteristic
RANGE : 20—100dB 15#%8E 205dBRTF
Within £0.5d8 of the value one minute later, Range 20- 10048,
1048
ten minutes later
WR#E Error (dB) 0.0
$E  Passed Pass
==
]
TYPE 6236 No. 222179
5 MEMWESEE  Froquency Response
RANGE : 20~100dB 95dBAARM(TAIEET)
When 95dB input, including Microphone value, Range 20— 10045
JFC L . —— ...@_., e —i m._., z&ﬁ:ﬂ_
M | LaRfLR @ i [ LARYR| @8 LRADR | WEE
Prqueny] Standard | R it | Bicawei | Deviation | Resp Tl
L(H2) B L) _| LGB @) | GB) | WB)
10 70,4 -69.7 0.7 -S43 | 1127 16 0.8 | 450, -
20 -50.5 -510 -0.5 6.2 5.9 0.3 -0.1 3.0
40 ‘34.6 “85.1 -0.5 -2.0 21 0.1 0.0 2.0
-0.3 03 | 00 0.1 =15
0.0 0.1 0.1 0.1 =16
0.0 0.0 0.0 0.1 =15
0.0 0.1 0.1 0.1 £L0
0.2 0.4 0.2 0.2 +2.0
0.8 ‘15 0.7 0.4 3.0
3.0 -4.4 14 -L2 5.0
“4A ‘5.9 15 L6 | +5.0,
-11.2 -10.1 11 ‘1.2 | 5.0,
HeE Pass
Passed

6 RBMBFMERE  HEEIOA—AHESIZHLTLOBERK
Within 1.0dB on the Burst signal of the peak factor 3, Ragne 20-1004B.

WE# Frequency 2kHa, #Y5EL M EM Ropeat frequency 40Hz
E ey e
Effective value Error

(d._.B) Passed
0.3 Pass

) BERTHIERE  Selfnoise

RANGE  : 20-80dB
RANGE : 20-80dB
(Including Microphone valu) | AT | O |z
i Standard 22UF | H0BF | 326LF
(dB) Below 22 | Balow 30 | Below 32
HEMH Selfnoise
187 267
. 26, 296
iE Passod Pass
—8—

AARUIN T-21

TYPE 6236 No,

222179

3) BEMBMITHIE  The Scale Error
BANGE : 30~120dB 31.6Hzi375.0dBA &R 1kHz, 8kHzi296dBA HEHE

31.5Hzis 75.063 input standard 1k3¥z, 8kHz is 95dB input standard
ighti AR

A weighting ol

Ah s s
Frequency
Input St_,lnd.ud (Hz)
(dB) (dB) SO0
120 | %05 0.0
116 +0.5 0.0
| 110 0.5 0.0
105 0.5 )
100 0.5 0.0
90 +0.5 -0.1 0.1
8 0.5 -0.1 0.1
80 | 05 01 0.0
L 75 +0.5 02 | 01
70 70 0.5 0.2 0.1
65 6 0,5 0.3 -0.2
50 50 0.5 0.3 02
56 55 0.5 0.2 0.2
50 0.6 0.1 50 0.6 0.0 0.2
45 +0.5 0.1 45 | 05 0.1 “0.1
10 0.5 0.2 40 | 205 01 0.2
35 0.6 0.0 35 0.6 0.1 0.0
20 10,5 0.4 a0 | s05 0.4 04
% | Passed Pass e Passed Pass
4) BEMEE  Dynamic Characteristic
RANGE : 20—-100dB 100dB, 1kHz Ahis
‘When 100dB input, Range 20-100dE at 1kHz.
ot HME
Standard Measured Valug)
LG
TFAST s {dB) 16
SLOW -4.041.0 (AB) 4.5
RS Pagsed Pasa
e
RiTH: 0215F3[ 168
#® E G B W@
e i T

mRER, F-
LEIZH- TR R TLVET.
# H ® % ewc-100m2
& £ FUIIEG
-] % OIM0A
H & ® 8| MvasmeEn
#E # A B mFANE
W om & # AT BEsn
® T 8 # 200
HEREEE
wnEs B o= HESE & ® HARR
5T-031  ST00A 4635001 Ere ] man

Te61-0854 XA PHEREIT 1% S
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B - BRIERHE
{ Calibration Report )

REEEE 0TIk

[ ibration Date)
rature) l
|

FEH (Approved by)

R - = =
0488 (Standard)
RS ke BLEFE &%
fontrol Musber) (Moda | Mumber) (Berinl Musber) miﬂ.luﬂ
87-031 57004 4635001 T
CORBERCEGT SRNBAERERI FL— T LT kS,
K U=udF s_.-_‘);)z:?u pIAE 5%
658 w24EsA 18R
B EE®WAE
AHE a7~
TFRS&E, ﬁmumumﬂmm%huwmuﬂ.
COMGEISEML B, Yoy SHIA i
JEMIC LB R RE IR . mtEtﬂm”)m‘:"Qltt
MR, S RENIST (National Institute of Standards and Tachrology)
REEH-AHE TR TOET,
® H F % EMC-10000
a AERHAEE
- #STA1E
H ot ® B uom
B E &£ B B xngiAieE
A o % # NEX2C EMS0
® 7 ¥ B 20008
WMERE
S B o KA & & IR
ST ST00A 035001 ] 2021710
Eo-027  URE3 101273 RMS/PEAK RER 02143

T561-0854 ABAFRATHREITE @S
Wz FSTL T Rt

CSHIEE QEY-LAN
HEEBERTRER &R B@

AARUIAN T-22

BB - RERE
B IM0IA BLETS  WY4E0398T7  WREES  EMC-1 0013
ey o
[ LS T E HE
Mange j Jlower Limit Mpvared Vaton fppar Limlt Masult
100 | W 5 oy
iv 0.2y 0.199 985 V 0.190 898 ¥ 0200 (15 ¥ PASS
1 0.4V 0.350 477V 0,398 ooB V 0,400 023 V PASS
1y 0.&v 0. 581 960 V 0. 580 808 ¥ 0,600 031 V PASS
v [ %3] 0,790 861 V 0.799 g8 Y 0. 800 039 V PASS
16 1.0V 0.900 853 ¥ 0.509 965 ¥ 1.000 047 ¥ PASS
k] D2y = 0,200 015 ¥ = 0.200 000V - 0,199 $85 ¥ PASS
1Y 04V - 0.400 023V = 0,400 000 ¥ - 0.398 477V PASS
iR 0.6V - 0,600 031 V - 0.580 poo v - 0.599 g6 ¥ PASS
Ty 0.8V - 0. 800 038 V - 0.795 g08 ¥ - 0.700 861V | PASE
iy -0V = 1,000 047 V - 0598 897V - 0.990 853 ¥V PASS
v oy 9,900 60V .09 89V 10. 000 40 ¥ PASS
100 ¥ 100V 99.5994 9 ¥ 100.000 2V 100,005 1V PASS
w00V 1000y 945 ¥ 90000y | | 000.055V | PASS
AC U - U
7 WAL ,‘:’L g 5 fs
g imit | /Beesred Valvs fepar Linit | it
e toa 00wy | 90,600 0 | 3
400 Hz v v 0,539 100 ¥ 1,000 830 V 1.000 300 V PASS
400 Kx v 10y 9091 AV 10.008 48 Y 10, 008 00 V PASS
400 He 100V 100V pa. a1 o v 90991 4V 100, 050 O ¥ PASS
T00 ¥ 699, 356 ¥ 689873 V T0, 645 PASS

ﬂ%ﬁ fRangs T ;l-un]_:,_ fawar Uit | .:—-u-n'- Ligit
400tz 1A LA 0.9% 704 | 1,000 08 4 1003304 |
Fhe S8 LA o s:zuiﬁzzru vigRan
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{ Calibration Report }
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FERE (Approved by)
L e

ARHRZ (Standard)
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HERE &%
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Bk STA-115 HEES 11075 HRES ENC-1 0006
fAt D— —

AP s T

A G Miat MLowar Linit fEatlbration Yalus S Limit___| Mty

0.1d8 O ) dB

1 kit 0.1¢8 1@ 0.05d8 0.10 4B 0.15dB | PASS
1 kitz 0.1 dB 02ds 0.15dB 0.20 48 0.25dB | PASS
1 kHz 0.1d8 0L3as 0.25 dB 0.30 d8 0,35 dB | PASS
1 khz 0.1d8 0.4 &g 0.35d6 0.40 63 0.45 dB | PASS
1 kHz 0.1d8 0.6dB 0. 45 dB 0.50 63 0.55d8 | PASS
1 kHz 0.1d6 0.6 dB 0.55 dB 0.60 48 0.65d8 | PASS
1 kHz 0.1dB 0.7 dB 0. 65 dB 0.70 d8 0.76 d8 | PASS
1 kHz 0.1 dB 0.8 dB 0.7548 080 dB 0.85dB | PASS
1 iz 0.14dB 0.6 dB 0.85d8 0.90 dB 0.95 0B | PASS
1 khz 0.1d8 1.0dB 0.95d8 1.00 dB 1.05dB | PASS
1 kliz 148 1d8 0.90 & 1.00 dB L10dB | PASS
1 hHe 148 2d8 1.90 d8 200 4B 210 dB | PASS
1 khz 1 d8 dd8 2,90 48 3018 3 10dB8 | PASS
1 kHz 148 4 di 3.00d8 4.01d8 4. 10 dB | PASS
1 kHz 148 5dn 4.00d8 5.01 dB 5.10dB | PASS
1 kHz 18 6 dB 5.00d8 6.01d8 5,10d8 | PASS
1 kHz 18 1d8 6.0 4B 70148 110 dB | PASS
1 kHz 1d8 8dB 7.00 dB a0 de 8.10 dB PASS
1 kHz 18 8d8 .60 dB 901 48 9.10 dB PASS
1 kHz 1d8 10 a8 9.580 dB 10,00 & 10,10 dB | PASS
1 kHz 10 dB 10 d& 9,70 dB 10.02 @ 10.30 dB | PASS
1 kHz 10 dB 20d 18, 70 dB 19,90 &8 20.30 dB | PASS
1 kHz 10 dB 30 4B 20,70 4B 2978 30.30 dB | PASS
1 kHz 10 dB 40 g8 30, 70 dB 40,04 &8 40.30 dB | PASS
1 kHz 10 dB 50 a8 49, 70 4B 50.08 &8 50.30 dB | PASS
1 kiz 20 dB 0 g8 19. 70 4B 20.02 8 20,30 dB | PASS
S 3,70 88 0o ® w3008 | pass
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