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right solutions.
right partner.

Catibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Ambient Particulate Matter (Ph-10} High Yolume BKK_FS0380 - - On site Calibration
Ambient Particulate Matter (PM-10} High Volume BKK_F51061 - - On site Calibration
Ambient Particulate Matter (PM-10} High Volume BKK_F50385 - - On site Calibration
Ambient Particulate Matter (PM-10} High Volume BKK_F51060 - - On site Calibration
Ambient Particulate Matter (PM-10} High Volume BKK_Fs0383 - - Cn site Calibration
Ambient Particulate Matter (PM-10) High Volurme BKK_FS1061 - - On site Calibration
Ambient Particulate Matter (PM-10) High Valume BIK_FS0374 - Cn site Calibration
Amnbient Particulate Matter (PM-10) High Volume BKK_F50380 - . On site Calibration
Ambient Particulate Matter {PM-10) High Volume BKK_FS0380 - - On site Calibration
Ambient Particulate Matter {PM-10) High Volume BKK_FS0374 - - On site Calibration
Ambient Particulate Matter (PM-10 High Volume BKY_FS1377 - On site Calibration
Ambient Particulate Matter {(PM-10) High Volumne BKX_FS0385 - Cn site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKICENGA03 3-Jun-24 3-Jun-25 12
Ambient Total Suspended Particulate High Volume BKi_F50365 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1376 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0373 - - On site Calibration
Ambient Total Suspended Particulate High Volurmne BKIC_FS0364 - On site Calibration
Ambient Total Suspended Particulate High Volume BKIK_FSQ370 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_F50373 - B On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0365 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_F50365 - - Cn site Calibration
Ambient Total Suspended Particulate High Volume BRK_FS0365 - - Cn site Calibration
Ambient Total Suspended Particulate High Volume BRK_FS1057 - Cn site Calibration
Amblent Total Suspended Particulate High Volurme BKK_F50367 - Cn site Calibration
Ambient Total Suspended Particulate High Volurme BKK_F50373 - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_ENDA03 3-Jun-24 3-Jun-25 12
Ambient Nitrogen Dioxide NO, Analyzer BKI_F50785 3-Jan-24 3-Jul-24 [
Ambient Nitrogen Dioxide NO, Analyzer BKIC_FSOT94 3-Jan-24 3-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer BKIC_FS0800 3-jan-24 3ul-24 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1098 3-jan-24 Ful-z4 6
Ambient Nitrogen Dioxide NQ, Analyzer BKK_FS51098 3-jan-24 Ful-24 6
Armnblent Nitrogen Dioxide NO, Analyzer BKIC_FS0800 3-jar-24 3-Jul-24 6
Amblent Nitrogen Dioxide NO, Analyzer BIIC_F50803 3-jan-24 3-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer BIIK_FS077% 3-jan-24 3-Jul-24 é
Ambient Nitrogen Dioxide NGO, Analyzer BKIC_FSO785 3-Jan-29 3-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0803 3-jan-24 3-Jul-24 6
Ambient Nitrogen Dioxide NO, Analyzer BKX_F50794 3-jan-24 3-Jul-24 6
Arnblent Nitrogen Dioxide NGO, Analyzer BKIC_FS0800 3-jan-24 3-Jul-24 6
Amblent Sulfur Dioxide 30, Analyzer BKI_F50784 3-Jan-24 3-jul-24 6
Amblent Sulfur Dioxide S0, Analyzer BKi<_F50753 3-Jan-24 3-jul-24 6
Ambient Sulfur Dioxide SO, Analyzer BKK F50795 3-jan-24 3-jul-24 6
Ambient Sulfur Dioxide 50, Analyzer BKK_FS51097 3-Jan-24 3-jul-24 6
Ambient Sulfur Dioxide SO, Analyzer BKK_F51057 3-Jan-24 3-jul-24 6
Ambient Sutfur Dioxide SO, Analyzer BKI_FS079% 3-Jan-24 3-ul-24 6
Ambient Sulfur Dioxide S0; Analyzer BKK_F50802 3-Jan-24 3-Jui-24 6
Ambient Sulfur Dioxide 50, Analyzer BKK_F50784 3-Jan-24 3-jul-24 6
Ambient Sulfur Dioxide SQ; Analyzer BKK_FS0784 3-Jan-24 3-ul-24 6
Ambient Sulfur Dioxide 50, Analyzer BKK_FS0802 3-Jan-24 3-Jul-29 é
Ambient Sulfur Dioxide 50, Analyzer BKK_F50793 3-Jan-24 3-Jul-24 &
Ambient Suifur Dioxde 50O, Analyzer BKK_F5079% 3-Jan-24 3-Jul-24 6
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date {Months)

Ambient Wind Speed / Wind Direction Wing Speed / Wind Birection BKK_F51369 30-May-23 30-Nov-24 i8
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51371 19-Jun-23 19-Dec-24 18
Ambient wind Speed / Wind Direction wind Speed / Wind Direction BKK_F51370 30-May-23 30-Nov-24 i8
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F51213 17-Nov-22 17-May-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKX_F50910 10-Dec-22 9-Jun-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction SGK_F5003% 19-Dec23 18-Dec-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Directicn BKK_F50165 4-Jan-24 4-jul-25 18
Ambient Wind Speed / Wind Qirection Wind Speed / Wind Direction BKK_FS0918 21-Feb-23 21-Aug-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50688 d-Jan-24 4-jul-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK F50918 21-Feb-23 21-Aug-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0163 28-Sep-23 2B8-Mar-25 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F30165 4-jan-24 4-Jut-25 18
Noise Leq 26 hrs Sound Calibrator BKK_FS0632 26-Jan-24 25-jan-25 12
Moise Leq 24 brs Sound Level Meter BKK_F50568 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Scound Level Meter BKK_F50930 22-Feb-24 21-Feb-25 12
Noise Leq 24 hrs Sound Level Meter BKK_F50593 19-Oct-23 19-Oct-24 1z
Noise Leq 24 hrs Sound Calibrator BKK_F50632 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter BKIK_F5008% 17-4ul-23 17-Jul-24 12
Noise Noise Annoyance Sound Calibrator BKK_FS0632 26-Jan-24 25-Jan-25 12
Noise Noise Annoyance Sound Level Meter BKK_F50968 22-Feb-24 21-Feb-25 12
Noise Neise Annoyance Sound Level Meter BKK_F50930 22-Feb-24 21-Feb-25 12
Noise Noise Annoyance Sound Level Meter BKK_F50993 19-Oct-23 19-Oct-24 12
Noise Noise Annoyance Sound Calibrator BKK_F50632 26-Jan-24 25-Jan-25 12
Nolse Noise Annoyance Sound Level Meter BKK_F50099 17-Jul-23 17-Jut-24 12
Noise Moise Annoyance Sound Calibrator BKK_F50632 26-Jar-24 25-Jan-25 12
Noise Noise Annoyance Sound Level Meter BKK_FS097C 22-Feb-24 21-Feb-25 12
Noise Noise Annoyance Sound Level Meter BRK_FS0971 22-Feb-24 21-Feb-25 12
Noise Ngise Annoyance Sound Calibrator BKK_F50632 26-Jan-24 25-Jan-25 12
Nolse Noise Annoyance Sound Level Meter BKK_F50030 29-Jan-24 26-Jan-25 12
WaterLab  [pri at 25 °C gH meter BKK_EN0342 27-Oct-23 27-Oct-24 12
Water Lab  |Conductivity Conductivity meter BKK_ENQ373 25-Dec-23 25-Dec-24 12
Water Lab  [BOD DO Meter BKK_EMNQD:7 16-Nov-23 16-May-25 18
Water Lab BCD Incubator BKK_ENO304 20-Mar-24 20-Mar-25 12
Water Lab BCD Burette BKIK_ENG171 27-Feb-24 27-Aug-25 18
Water Lab  [COD Hot Block BKK_ENQ370 6-Dec-23 6-Dec-24 12
Water Lab COD Spectrophotometer BKK_ENQO1B 15-Sep-23 15-Sep-24 12
Water Lab  |Total Suspended Solids Electronic Top-Loading Balance BKK_EN00OQ3 9-Aug-23 9-Aug-24 12
Water Lab  |Total Suspended Solids Oven BKK_EN04Z5 &-Nov-23 6-Nov-24 12
Water Lab  |Oil & Grease Electronic Top-Loading Balance BKK_ENODO3 9-Aug-23 9-Aug-24 12
Water Lab  |Oil & Grease Water Bath BRK_ENO148 d-jul-23 4-Jan-25 18
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High Volume Air Ssampler €alibration Worksheet

Siam City Coment Pulilc Cempany

Froject Site s timited Barometric Pressure {mm Hg} © 7535
Calibrate Location ; Lrartnnanast s Temperature ()¢ 5

Calfrate Date : 13- Blar 24 High Valume 1D : AKE FS0380
Calfbrationshret Ho: £:130324-BIGE F50360 High Yalume Model: TE5000%
Ealfbrator i K PSG24 High Volume 5/t 1363
Calfbrator Modet: TES120A CatlratorStape : 101103
Calibrater SfH: 2584 Cailbralorintercept: S0BlEns
Test bo. Peltall,G Qs 1+ Chars Unear Regression
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Fiigh Volume Al Sampier Calibration Workslhieet

Slara Lity Coment Public fompany

Profect Site | timited Barometric Pressure fmi g} 1 7565
Ealibrate Locallo Sevranta | fmsugafiml Terperature { °C) 354

Calibrate Pate s 13.Mar-24 High Volume 10 : VKK Fsainh
Cakibrationsheet Nos £.130374 BRK FSO105 Hlgh Volune Model : TEFOU
Cakbraser 10 NEK Fsanza High Velume S/t ¢ 47h
Calibrator Madel ; TEGOAIA Gallbrator stopes 1.0%30%
Calibrator S/N: 20h1 Callbratar ttercepts ontaon
Test Ho. Beba .0 o 11 Chart Unear Regresslen
finch) fm fmin}. (M)
i 23 R 5 Skpe 172725
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Catibrate Locatlon :
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Gillbrationshret Mo

High Valume Afr &ampler Calibration Worhsheet

Slam Liry Cement Pabdic Company
Limited

Trtuhie
13 Mar.2d

C130774 BRI F3106]

Barometric Pressure (i ¥g) ¢ 35645

Femperature { €]

Wigh Volume 1D :

High Volume Model :

L)

BRI FS1061

AR LS

Callbrator ID: KK FRocze High Volume S/« 504
Callbrator Plotel : TESapAA Cafibratar Slope; 14130
Callhrstor S/H: 2984 Gallbrator Fatereepts 0 nisus
TeseNs, Pettali;Q @ 1i Chart Linear kegresston
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Nigh Valume Alr Sampler Calitration Worksheet

Shitm ity Ecment Public Company

Frofect Site 1 Tumited Bsremelric Pressure (mrm lig) © 7494
Eaifbrate tocation : Saduung {0 k]
Callbrate Date : 13:Mariid High Volume WK FS1960
Exllbrationsheet No.: €-130374-BHICFE1060 High Volume Model : TEEO09X
Callbrator 1D VKK Y862 High Volume S/H G603
Lalibrator bladel : £ SArziA Calibrator Stope L 03304
Callarator §/H s 25K1 Calivrater Intercept : L0606
Testio. Deita iy o I:Char tnear Regrezsion
finch] fim! fmin) {CFM)
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fkigh Velume Air Sampler Callbration Worlsheet

Siam City Cement Fublic Company

FrofectSie: Limited Barstaetric Pressure (mm Hg) ©
Calibrate Lacatlon : thuhuuey p €y 36
CalibrateDale : 2btay.21 1ligh Volume 18 ¢ HKE Y0383
CallbrationSheel No: C.020524.BHK, F50303 litgh Yolume Model: TE-S009%
CallbratoriD: HIK FS06Z4 1igh ¥olume $iH 4707
callbrator Model ¢ TE5020A Callbrutorslape : 103303
Calibrator S/H : 2581 Calibrator Intervept: -D01606
Testha, Defta l1:0 @ 1+ Chars Lincar Regtrssion
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High Yolume Air Sampler Callbration Worksheet

Slam City Cement Public Company

froject She Limitey] Harometric Pressure (mm HR) 5 250
Callbrate Lacation : AT dnd 1 {*Cy: 49
Calibrate Date : T-May.24 High ¥elume 1D : KK P3geT4
CalibratianShres Nos €:020524-DKK FI0I74 Nigh Votume Model: TESona
Calflapator 10 KK Fs0624 1High Velwme 873 s
catibrater Madel : TESU2UA talibratorslope : 1.01303
CallbratorS/H : 2584 Callbrator Intercepi : 001606,
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High Yelume Alr Sampler Cadlbration Workshu

Siam Oy Cement Public Corpany
Limiled

ect

TrofeciShe: arometric Pressure {mm HE) :
€allrate Lacation ; Tertuning p €0): ki)
Calibrate Date : 224 High Volume 1D ; _ vExpmosr
CalibrallonSkeet No.: C-070524-BHK FS1061 High Volume Madel: TEAAIUR
Callralorip; HKK Fs0624 High Volume S/N 5504
Calibyator Madel : TE-S02BA Cathrator slope: 103303
Callorator $/N: 2504 callbrator Intercept s 001606
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ttigh Yalume Afr Sampler Calitrration Werkshecl

Slam City Cement Myl Company

Project Site: Limited EBaromelric Pressure (mm Hg) :
£atibrae Lacadon : Ty e(): 398
Callbraie Date: —— MY 1igh Velume 122 e lEEEROIE
CalibrationSheet No.c €-020524-BKK F50300 HighYolume Kadelr TES004)
Calibtalarin: REK FSR624 HighVeluime 57K 4163
callbratar Modeds TES0ZUA callbratorSlape : 103303
Callbrator S{H ¢ 2364 calibmatar ntereepl: ALOLAGE
Testhio, Deila 1,0 1] J:chant Linear Gegresston
[tnch} fm?fmin) (CFM)
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High ¥olume Alr Sampler Calibration Worksheet

$ham City Cotstent Fublic Company
ProjectSite: Lissited

Callbrate Locatlan : TreSinnpnawunag

Baromelrie Pressure {mm Hg) ¢

{5

Callbrate Date:

Afun 24

Nigh Volume 0 ¢

HIE PYHIHD

Callbrationsheet N C.040624 KK F5038 High ¥olume Madel ; TE-5006K
Calfiralor i G Fead1n Nigh Velume 5/0 2 Atay
Callbralor Model £ TE A28 catibrator Siope | 143078
Calibirator /1 344 Calibrator Inteseept ; 00629
TestNo, belta 11;0 @ 1+ Ehart Linear Regression
Linch) [} emin) (CFM)
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High Velume Afr Sampler Calibratlen Worksheel

Yiam City Cenent Public Company
Prefect Site: Himited

Catibrate Location : AyERs

Calibrate Pate ; djup-2d

Temperature ( °C

High Yolume 1D ¢

Barometric Pressire (mm ig) 7T

ing

PRI F31377

Cattbrationsheet N C050624-BRK FS137Y High Voluime Mogel s T 5609K
Calibrater 1D: HYGEs0415 High Volume /01 6262
Caltrator Modri: TESazAA Callhrator Stope ; 150t
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High Volume Afr Sampler Calibration Worksheet

Siam Clty fetnént Public Company

Liited Barametrle Fresture (nmig)

7474

Lallbrate Location : angirhhurans faind) Temperature (°C}: 37
Callbrate Date: Adun-24 High Volume Ib I EN03TA
[ Ko £-060624-BHK F50374 High Volume Modal: AE-6809X
Calibrator 10: RYE FS0415 liigh Volume S/H 5195
calibratorModel ¢ TEA02RA Caligrator Slope 1 30307y
Caliliralor §/8 3494 Catibrater Intercept Boangy
P Delta 1,0 (5 1 Chart Lincar Regression
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High Volume Alr Sampler Calibration Warlisheet
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ASEUE MATE: 14781715

Profectsite: Limi|ted Baremetric Pressure (mm Hg) : 4iL6
Calibrale Locatlon: Sartudy Temperature [*C)! 310
Calibrate Date : Afjun-24 Iigh Volume 133 HKE F5u1as
CalibrationSheet o £040624-DKK F50385 High Yalume Made! ; TEEGOVY
Calibralor 1D; Nigh Volume sinc avag
Calibrator Modei s TESOI0A CalibralorSlope @ 1079
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FLAY SOLUTION TECHNOLOGY COMPANY LIMITED
F 17975 Nawaag Pracha Pattana Acad, Sikan, Denmuang. Bargkok 26218
Tet:r6H 2 011 0505, Fax +64 2 020 7700
PLAY SOLUMIGH www.playiotec.com

CERTIFICATE OF CALIBRATION

Custemer Cerdllicate no.  PST-0120-21
Pageno. 1 of 3
Company ALLLABORATORY GROUP [THAILAKD)I £O , LTD.
Addreay . o4 Fhatthznakan 40, Phatthanakan Road, Khwaeng Fhalthanakan,

City/ Peovince  khet Suiniuang Bangkox

PLAY SOLUTION  vww piaysotez.com

PLAY SOLUTIOH TECHNCLOGY CORPANY LIMITED
52 175/75 Nawong Pracha Pattana Rozd, Sikan, Donmuang, Dangkok 10210
Tel <66 2 QL1 0505, Fani+£0 2010 T700

CERTIFICATE OF CALIBRATION

ZigfPostal . oase
Cevlee
Egquigment Electronis fatante Canatity 18790 [
Manofactuter  OHAUS Readabinty  D.00C01 /00008 1
Pgtel Ex2Efan 12 Ho. BKR_ENEAL
Serlai No, 305774648
Enviranmen: Conditions
Latation of Cabbrtian Envirgament Lab
Ambient Ternperature 128 o
Relative Humldiry | 613 {5k
Basomettic Presivre w6 Imbak
Caltration Frocedure Lng I £ B er EPRHO51 base o “UHAS LAB 10
Comment
are of Receipt lone §, 2023
Gate of Catibrayon lune B, 2023
Biue Date luss 8, 2023 -
/'
y
Calibrated by Ms Kitsichai Ratanatham Approvedby
| MrRiughyi Aatranathges  §
Calbrator Approved Signature
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<atretponding natanatstandard labaratery. This cestsbicale may ngt b reprpdures Giherthan infull sscent with the prigr written appeval pragr
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High Volume Air Sampler Calibration Worksheet Lligh Volume Alr Sampler Calibration Worksheet
Stam L1ty Coment Publi Company Slam ity Cement Public Catspany
Froject Site s Limited Barometrle Peessure (mm 11} ¢ 7538 Preject Site Limnlted Baramsirie Pressure [mm Hg) : 1364
Ca¥brate Location Insdougdaufunrar e Temperalure {*C): 355 Calibrate Lacatian ¢ Tadmnlie Temperature {*C): 329
Calibrate Date: $3-Mar-24 High VolumelD : BRK FS0365 Calibraie Date 13-Mar-24 liigh Vohime 10 DK FS1376
CatibratlsnSheet Mot C-130324-BHH FS03565 Hligh Volume Modal : TE-5009% CallbrationSheet Ko C-120324-BKK Fsi376 Irigh Volunie Modet TE-5009X
Catibratoy 3; HKR_F50624 High ¥olume S/N 4164 Callbrataer ID: BEY Fs0624 igh Volunse S/R: 5257
Catibrator Madel ; TE-50284 Calibrator Slepe: 364931 Calibrator Model : TE-50204 Calibrator Slepe: 164931
Calibratos 57N 2584 CalibratorIntercept = -0.02579 Callbrator §/4 ¢ 2584 Calibrator Intereept ¢ 002579
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High Yolume Alr Sampler Calibration Workshect High Yolume Alr Sampler Calibration Worltsheet

Siam Gty Coment Fublie Company Stam City Cement Fublic Company
Profect Site: Limited Barametrlc Pressure [mmlig}h : 756.5 Froject Site: Limited Baromelric fressure (mm Hg} : 7454
Calibrate Locatlon ; foarnnany (Fawupadmis, Tempeealure{ *0): 354 Calibrate Locallon : RLEELY Temperature('0] : 344
Callbrate Dates 13-Mar-24 Tligh Velume 10 : BHK.FS0373 Calibrate Date: 13-Mar2d Tigh Velume 10 = BKX F50364
CallbratlonSheet Nos £:130324-BKK FSP372 Iligh Volume Modcl : G151 [ No.t C130324-BKK FS0I84 Jiigh Volume Model : TE-5009%
CaRbrater1D: BKK_F50524 High Volume $/8: 1330 Galibrator1D: BHK F50624 HighValume S/N: 4159
Calibrater Madel: TE-58204 CalibratorSlope: 164933 Calibrator Model : TE-5028A CallbraterSlope: 164931
Calibrator S/N+ 2584 Calibrator [atercept s 007875 Calivralor $/N: 2584 Calibrator Intercept : 082579
Test Ho. Deltall0 A 11€hare Vinear Regression Test No. Delta 10 A 1 Gt Lineas Regresslon
{inch) 1m*fmin) (CEM) {1ack (s frmin} §CFM)
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Eigh Volume Alr Sampler Calibration Warksheet High Yolueme Alr Sampler Calibration Worksheet
Siam City Cement Public Company Stam City Cement Pulibie Company
Project Site Limited I Pressure (mm 11g) : 2438 Project Slte : Limlted Barameiric Pressure {mm Hg} ¢ 7551
Calibrate Location : yhysduuau Temperawre {*(] : 36.6 Callbrale Location : Tafunig T ef'C]: 35
Calibrate Date: 2-May-24 1igh VolumesD: EKK F50370 Calibrate Date: 2May24 Tligh Velume 10 = EKK F50373
CalibrationSheet Nes £:020624.BKK FS0370 1ligh Volume Model : TE:5009% (=) Ho.: £020525-DKK, F§0373 liigh Volume Model : 61051
Callbrstor I BRK_F50624 Iiigh Yolume S/N: 4798 Calibrator 3D BRK FS0624 Iligh Valume S8 : 1330
Callbrator Model : TE-502B4 Calibratar Slape : 164521 Calibrator Mode] : TE-50284 Callbrator Slope: 164931
Callbrator 5/N 2583 calibrator Intercept s -0.02579 CalibratorS/H: 2584 Calibraler ntercept : 002579
Test No. Delta11,9 Qua $:Chart Lincar Regressian Test No. Peha l;0 Qs 12Chart Lisear Rogresslon
finch) [ fmin) §CFM] (lnch) fmlfmin) {CFM)
1 33 10946 +0 Slape . 370912 1 34 11190 40 Slope - 370740
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3 52 13674 50 | correlation Costficient : 0.9998 3 52 13778 5¢ | Gorrelstion Coeliclent: 0899
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High ¥olume Air Sampler Callbratien Workisheet

Simn City Cement Public Company

High Yolume Alr Sampler Calibration Worksheet

Starm Ciry Cement Public Campany

Profect Site t Linited Barometric Pressure (mm He) : 750
Catibrate Location : Savuay Temperalure [*C) : 308
Calibrate Date : 2.May-24 High Yolume 1D : DK FS0365
CalibrationShest No: £-020524-BKK FE0365 High Volume Modal : TE-S009K
CalbibraterI: BRK_FS0624 High Volume S/N: 4154
Calibrater Made) ; TE-S020A Calibrator Slepe : 164931
Calibrator 5/N: 2584 Callbrater Inlercept : B H2579
Test No, Delea 31,0 Qs 1:Cthart Linear Regression
finck) {my'fmin) (EFH)

1 34 11093 40 Stape 2@8218

: i 12729 46 Fintercens 32997

3 53 13792 50 | correlation Cantlicient 0999

4 81 14778 54

H T4 L6250 60

1iCFM}
5.4
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o0 :
0.0 05 10 15 748
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High Volume Alr Sampler Calibration Worksheet

Siam Ciry Cement Public Company
Limited {e Pressure (mm flg) :

Calibrute Locasion @

Aoiinvhusady (aszyl

Temperasure (*0): 3r

PFroject Site : Lnited Barometric Pressure (mm HE) : 750
Calibrate Location : aeiingafuddag Temperature (%) : 344
Calibrate Date : 2May-24 High Valume IE ¢ LHK FS0349
CalibrationShect Ho.: C-020524-BHK _F50363 High Valume Model : TE-5009%
Calibrator tD: BHK FS0B24 iligh Volume $/N: 4165
Calibrator Model : TE-5028A Calibraler Siope: 1.64931
Callbrator 8/ 2564 Calibrator Istercept -00257%
Tost to. Pets Hy@ Qu L thart Lincar Regression
(inch) [m"/min) (CFM)
i 14 11184 40 Slope 102608
2 34 1.2607 36 Fintercept- 51166
3 2 1378 58 Icorrdlation Coctiiciont a9997
4 59 14631 54
H 1z 156158 &0
1{cem)
65.4
¥ =4D.2614 - 5 1166
LX)
06 13 18 15 20
Qsd {m3fmin)
UGl P2
Callbrared by Appraved by
[ Mr.Teeravit Sukadee ) {Kr Hoppong Juntanipan)
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1ligh Yolume Alr Sampler Calibration Werishect
Ssagn City Cetnent Publi Compiky
Projest Site Limited Barowetrls Pressure (s Elg) 1556
Galibrate Lotation Trainusuinaunaig Temperature [*C): 3545
Calibrate Date: §-fun-24 i3igh Volume 1D : BEK F30365
Calibi Nat C-840624- KK FS0265 1%igh Volume Model : TE-5009%
Calibrater ID: RYG FS04135 Righ ¥olume S/N: 4164
Calibrater Model ¢ TE-5028A Catibrator Slope 164572
Calibraler 5/N: 3494 Callbrator letercepr -0 01008
Test No. Peha 0 s 1:Chart Linear kepression
(inch} {2/ min) [EEM),
1 38 11707 40 slape: 390504
2 +8 13145 6 Intercent 54814
3 56 b 4140 30 [ corrclation Costlicient 09955
4 64 15163 54
5 79 16835 50
Ferm)
V=49 050 Sdata
os 10 15 e
Qatd {radfmin)
Eatibrated by [ E Approved by

{ Mr Tearavue Sukdes §
Ficld Scientist(2]
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Callibrate Daa G-Apr24 High Volure ID BHK FS1057
c leet No.s C-060424-0KK, FS1057 High Volume Model : TE-5009%
calibrator ID: RVG FSD415 High Volume 5/8 5500
Calibrator Madel ; TE-50204 Calibrator Sope : 184572
Calibrator 5/K« 3494 Ealibrator Intercent : -0 01006
Test No, Belta 70 R |:thart Linear Regression
inchy (21’ fiminy (EFM]
L 34 Loa%4 0 Slope 347355
z 47 12909 hid Intercept 15671
3 55 13956 50 | corredation CorRictent 09998
4 a4 5047 54
5 20 16811 0
Ve
¥ 34 73554 15621
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Qatd fm3fming
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High Yolume Alr Sampter Callbratlon Worksheat

Siam Ciry Cement Public Compaty

Project Site : Linired Baromelric Pressure (mim Hg) : —Ta77
Calibrate Location : tweda Temperalure (*C) = 366
= A-Jun-24 High Volume ID : BRE.F§0367
Callbr heet Nos: C-040624-BKK FS0367 1llgh Volume Madel : TE-5089%
Calibrator1D: RYG_FS0415 Tiigh Volume 574 : 4162
Calibrator Model : TE-302BA Calibrator Slope : 163572
Callbtator &Nt 3494 Callbrator Intersept s -0.0100¢
Test No, Delta #:0 Qe 1: Chiart Linear Regresston
(inck) Imfmin) | {CFM)

1 i8 L1622 4 stape. 107990

? 48 13055 38 |intercept -2.2964

3 85 13968 58 | carrelation Coctitclent : 09997

+ 64 15059 54

5 7.7 16508 50

HeEm)
654
¥ = 40.799% - 7.3964
00
L 05 10 L5 20
Qsid (m3fmin)
_th = & ; 7—__
Callbrated by fE\ Approvedy :

{ MrTeeravut Subdee |
Fleld Seieneist(2)

FORMHQ: FO6-073 REVISIDN HO: -

[Mr. Heppang luntarupan)
Ewwirn Fleld Coosdinator Scientist (3)

ISSUL PATE: 14/03/16

MULTIPOINT CALIBRATION REPORT

High Volume ASr Sampler Calliration Worksheet

Slam ity Ceinent Public Compaty

C lon Dale 3-Jan-24 quip Name HOx: Analyzer
rf HORIBA Maoda! APRA-3TD
Sarlal Mo. TLTATGOW i) BKM_FEO7ES
Callbrater Manufech Teledyne AP) Medal 700
Barlal No. B47
End. Qaa C: fon (PPM) 55.68 Cyilidar No. GHDO27222
Gylinder Pressum (pal) 10800 Gailfied By Alrges InG.
Carifflad Date §-Fab-22 Expired Datn B-Feb-30
Potnt CALIBRATION RESULTS
daal Actus] NO Ermor HO | %Ermor NO Actusl HOx Error ROx | %Etror NOx
ZERO 0.00 .10 010 210 010 010 210
1 100.00 99.00 -1.00 -1.00 100:30 .30 0.30
2 20000 199.40 -0.50 -0.2¢ 200.70 070 0.35
3 30000 209.00 -1.00 £33 301.10 140 0.37
4 40000 398.60 +1.40 -0.35 399.30 070 .47
AVERAGE (%) .38 0.18
480
m
- /
120
a -
[ 100 200 %00 a0o
e Woal AN HO e Actual MO J
Callbrated By Approved By
[ MrJJiravart  Sakam ) {Mr8smywth  Jitranont }

Fleld Environmenta! Balantiat {3)

Asaluiant Goneml Manager

ALS Labatakory Group

FORM 0. F 00056 REVISIQNHO .+ |SSUEDATE. 0204N2

Project Slie : Limited Baromelric Pressuse (mm gl < 7406
Callbrate Location : Faiudy T e ('C}: 368
Callbrata Date: 4ifun-24 High Valsme 1D : BRE F50373
Calibr heet No: G-048624-BKK ES0373 1ligh Yolume Model : £1051
Callbrator 10: RYE,F50415 115gh Velume $/N : 1330
Callbrator Model : TE-50284 Callbratos Stupe ¢ 164572
Calibratar S/ 3494 Callbrator Intercepi: 01005
Test No. Della 0 Qe 1z Chart Linear Regresslon
| flnch} [m*fmin} [CFM)
1 X 11263 40 Slope: 37.2667
2 47 12854 38 Fintercept: +1.9002
} 85 13897 3¢ | correlation Coctficient: 05999
4 54 14983 54
5 79 16636 80
TicFM)
5.4
yu 37-267x s LAOOY
0.0
&0 a5 10 15 20
Qstd {m3fmin
Catibrated by ?E\ Anproved by : -
[ MrTeeravut Sukdec ) {Mr. Noppong luntarupan)
Ficld Scientist[2} Envire Ficld Ceordnator Scientist {3}
FORM HE: F06-073 REVISIOH ND: - ISSIE DATE: 14/03/16
MULTIPOINT CALIBRATION REFORT
Cal Dale J-Jan-24 quip Hams NOx Analyrar
Aanufact HORIBA Madal APNA-370
Serial No. ROADGWIC Equlpment ID BHK_FS0704
Caltbrator h Toladyme ARI Modal 700
Barlal No, B47
Sld, Gas C: [on (PPM) 55,69 Cylindsr Mo. ANOO27222
Cylinder Prazaum {pal} 1800 Carified By Alrgea Inc.
Caortflad Dats B-Fab-22 Explrad Cate B-Fab-30
Skt CALIBRATION RESULTS
ol
Idaal Aclugl NO Error NO %Emor NO Actual NOx Enor NOx | %Emor NOx
ZERQ 0.00 0.10 0.10 .10 0.10 Q.10 0.10
1 100.00 a2.40 60 -0.60 100.20 .20 0.20
2 20000 19250 -150 -0.7% 158.80 +1.20 .60
3 30000 297.50 -2.50 083 29670 <130 £.43
4 400.00 39570 -3.30 .83 399.50 -0.50 .13
AVERAGE (%) -0.58 .47
400
) /
200
100
[} -
[ 00 20 300 00
—imldgal  —a— ACWAENO  —B— AclusINOX
Caltbmated By Approved By
LT
e

{ MrJimwul  Sakern }
Fisld Envionmentat Sclentisl (3)

{Mr.Semyuth Jhtancht }
Aaglniant Genoma! Manager

ALS Laboratery Group

FOFM HO.. F 06056 FEVISIONNO. - ISSUEDATE D242



MULTIPOINT CALIBRATION REPORT

Cailbration Date -lan-24 Equipmant eme MDx Analyzer
Menufacturat HORIBA Modal APNAITO
Seal Mo, HCWSRE81 D BKK_PS0830
Catibratar Manutaciurer Teledyme APL Model 700
Eprial No. 047
Bl Gae Concantralich {PPM) 56.06 Cylindar No. ANOO2TIY2
Cylinder Frassure (pal) 1B0O Certfied By Alrgas ing,
Carliind Data G-Feb-22 Explred Data G-Fab-30
Polat CALIBRATION REBULTS
fdeal Actusl NO Error NGO | %Emer NG Actual NOx Error ROx | SErmor HOx
ZERQ 000 0.10 Q10 0.0 010 210 @10
1 10000 9910 -080 050 10050 Q50 050
2 200.00 197.60 -240 =120 201.40 140 070
3 300.00 298.00 200 NE7 202.50 250 0.83
4 400.00 398.70 -1.30 033 401 30 1.30 0.33
AVERAGE (%) -0.50 [

ae

300 /

o R 200 309 490

—ir—tdeal e Actuai HO —-—AclualNQx]

MULTIPO!NT CALIBRATICN REPORT

Calibratizn Data Jon-24

Callbrateg By

o

{(Mrdiewd  Sakam )
Field Envimnmantal Sclentist Q)

Approved By

==FF

(Mr.Bammyrdhs  Jitranerd)
Asalatant Genpmal Mensgo?

ALS Laboratory Group
FORMHD FL3:056 REWISION KO . 1S3UE DATE 02442

MULTIPOINT CALEBRATION REFORT

Equipment Nama WO Anslyzor
Manutecturer Teledyne APL Madel T200
Serlal No. 6305 Equipmant iD BKKH_F81002
Calbratsr Masufeciurar Taladyna API Modsl 700
Serlal No. 847
86, Qan C (PPM} E5.88 Cylindar Ha. GMDOZ7222
Cyilinder Prasausa (pal) 1800 Certified By Alrgas lne.
Cariified Date B-Fab-22 Expired Ouko B-Fab-30
Peid CALIERATION RESULTS
Idsal Actiel NG Bmor NO | %Emor NO Actual NOx Empr NOx | %Emor NOx
ZERD 000 o1 .10 010 410 0 10 010
1 10000 43.40 -0.60 -0 50 10120 1.20 120
2 20000 198.50 -1.50 075 201.40 1.40 070
3 300.00 238.50 -1.80 -0.50 30140 140 0437
4 40000 398.50 -180 -0.38 402,23 220 055
AVERAGE (%) .42 0.58
400 2
30
200
n /
[ - - -
o 108 209 300 400
—ie el —h— ACIEIND  —Ee- Actual HOX
Calibrated 8y Approved By

41%,7" B

{Mrdlmwul  Sakam )
Flold Environmantat Belantisl (3)

==

{ MtSemyuth  Jitranent }
Agzlstant General Manager

ALS Libaratory Groupt

FORMMNQ FO6.058 REVISION HO - 135UF DATE 420412

MULTIPOINT CALIBRATION REPCRT

Caltration Date 3Jan-24 Moma NDx Anghzer
Manufacturer HCRIBA Model APNA-3TO
Seral No. HORAXHOD Eguipment ID BHI_FS0803
Cakigmtor Menutaciurar Tolodyne APE Modal 700
Benal Ha, 247
&id. Ges Cencantration (PPM) 5568 Cylinder No. ONO027222
Cylinder Prasaure {pai} 1800 Carifled By Alrgaa the.
Cerlflad Datn 0-Feb-22 Explred Dals G-Feb-30
ot CALIBRATION RESULTS
|deal Actual NO Error NO HEMH NO Actual NOx Error HOx | 3Ermar NOx
ZERO 0.00 LAl .10 010 0.10 010 a1a
1 19000 98.80 -1.20 -1.20 100 50 050 050
2 z00.00 201 50 1.50 075 201.20 120 060
a 300.00 23040 -1 64 0.52 302.20 2.20 073
4 40000 396.50 -3 50 .88 38850 150 038
AVERAGE (%) -0.35 0.3
4
300
Pl
105
o
8 108 25 00 450

Do tsw v Actal KO B Actual KO

Catibeated By Roproved By

==

{¥rBeeyuth  Jkranont ¥
Adslslant Gengral Manager

s

. {; PE
g

{ Mrdimwat  Eakamn)
Flald Environmental Eclentiat (3)

ALE Leborntory Group
FORMNG FOD-080 PEVISIONNO - ISBUE DATE 020412

Callbretion Data I-Jan-24 Equipment Nams NOx Analyzar
Menutachrar HORIBA Magsl APMATO
Berlal Mo, VJVIGEER Equtpmant D BKK_FSO7TR
Caltbrator facturar Teladyna AP| Modal T
Barial No. 847
Btd. Gas Cancantration (PPM) 55.88 Cylindar No. GHO027222
Cylinder Pressure (pel} 1500 Ceritfted By Alrgas inc,
Cariflad Dale O-Feb-22 Explred Date 0-Feb-H0
Pelnt CALIBRATION RESULTS
Ideal Actugl ND Em? NG | %Em NO Actual NOx Errez NOx | $Emor NOx
ZERD Q00 G110 a1 010 010 010 10
1 10000 100.10 a.10 0.10 101 0% 180 1.00
2 200.00 199 50 050 -025 200 30 033G D15
k] 30000 25060 -0.40 013 30120 120 040
4 400.00 400.20 Q.20 Q05 40230 230 058
AVERAGE {%) .03 045
400
360
00
1ea
=
o +
¢ g 20 300 490
i Bt b AW ND e Al HOX
Calibratsd By Approvad By
Sy
<7

{Mrdimwl  Gakam )
Figld Emdrenmentsl Selentiat (3}

(MrEgmyuih  Jitranont )
Acaletant Genaral Manager

ALS Loberatory Grovup

FORMHO F 06038 REVISIOH MO - {SSUEDATE 02045t



Calibration Data 3-Jan-24

MULTIPOINT CALIBRATION REPORT

quip Hame §02 Anslyzer
HORIBA Hodal APSA-ATO
Sarlal No, 3C7ZKEHB D BKK_FB0704
Callbrator Taledyna API Medet 700
Barial Ho. 47
Btd. Gas C {PPM) 56,3 Cylindar No. GNOO2T222
Cyiinder Prasauro {pal} 1800 Ceori)fied By Alrgas Ine,
Cailfled Dale H-Fab-22 Explrod Dale B-Fab-30
Bolat CALIBRATION RESULTS
deal Atual Error HEmor
ZERD 000 0.10 0.10 210
1 100.00 99 80 D40 049
2 200.00 188.50 -1.80 075
3 300,00 208,90 -1.10 037
4 400.00 401.50 150 0.38
AVERAGE (%} 0.21
400
Elu
200
100
] -
[} 100 200 200 a®
[ e YOI ~—— dulual
Ca'torated By Approved By

e

{Mrdirewul  Bakam )
Flald Enviranmental Sclenlet (3}

=i

(Mr.Bamyuth Jlitranent )
Asglsiam Canaral Mansger

ALE Laboratery Group
FORMNO. F 06055 REWSIOH HO. - ISSUE DATE 0204112

MULTIPQINT CALIBRATION REPORT
[ Dals Hlan-24 Equl Hama S02 Analyzor
HORIBA Modsl APSAQTO
Sarlal Ne, YUSBYBFE I [1+] BHX_FB0708
Callbrat Toladyna API Medsl 700
Berlal No. 947
Bld. Qas (PPM) 66,3 Cylindar Mo, GNOOATL22
Cylinder Proasura (pal) 1800 Caritfiad By Alrpas Inc,
CTartiffed Date 6-Fab-22 Expired Date §-Feb-30
Polnt CALIBRATICN RESULTE
o Idsal Astual Emor %Error
ZERO .00 0.10 10 0.10
1 100.00 101.30 1.30 130
2 200.00 198.10 -1.80 £0.95
3 300.00 298.50 -150 050
4 400.00 398,70 -1.30 £33
AVERAGE (%) 0.0
406
100
200
100
[
9 180 200 00 400
Ja—r—ys —— Autuat
Callbraied By Approved By
Y s P
<7
{Wrdiressl  Bakam ) (Mr.Bareyvth  Jitranesd )
Flald Environmanial Sclentivl 3} Asglsiani Caneral Managst
ALS Leboratory Group

FORM NQ. ¥ 0B-088 REVISIONHO. - I5SUE DATE 0204012

MULTIPOINT CALIBRATION REPORT

= ' Dals 3-Jan-24 quipment Nama $D2 Analyzar
Manufacturer HORIBA Meds) APBA-3T0
Sarial Mo, 2BGDABEF p o BKK_FE0783
Calibrator Menufacturar Taledyns AP} Mede! 700
Garlal No. 847
8td. Cas C. lon {PPM) 58.3 Cylindar No. GHO027222
Cylindsr Proasura {pal} 1800 Cartifed By Alrgna Ins.
Ceqlfied Dats S-Fab-22 Expimd Dals B-Fab-M1
Point CALIBRATION RESULTS
Idgal Autug! Error KErmar
ZERD 0.60 0.10 .10 0.10
1 100.00 99.40 ~0.90 +0.90
2 200.00 198.70 -1.20 .65
3 300.00 258.50 -1.50 -0.50
4 400.00 298.50 -1,50 -0.38
AVERAGE (%) 047
400
L)
200
100
[
o 100 20 30 am
= it —a—Futual
Calibratod By Approved By

Cf%f/
e

(MrJirewut  Bakam )
Flak! Envienmantal Bcieniist (3)

==l

{ Mir.Bareyuth Jittranam )
Apsleta Ganaral Manager

ALS Labovarory Group
FORM MO, F 05055 REVISIONNO. - IBSUEDATE 020412

MULTIPOINT CALIBRATION REPORT

Cal fon Dato I-an-24 Equipment Hame 8072 Analyzor
it Teledyna AP| Modsl Ti0Q
Batlah Ne. BI45 ql [ BKK_F81087
Ci Taledyne API Modal 700
Setinl No. 7
Bid. Gaa C. (PPM} 503 Cylinger Ne. DHN2T222
Cylinder Prasaure (psl) 1800 Carliflad By Alrgas Inc.
GCartifled Date B-Fab-22 Expirad Data §-Feb-30
CALIBRATION RESULTS
Polnt
Ideal Autusl Ermor %Emor
ZERO 00l Q.10 010 0.10
1 100.00 58,60 140 -1.40
2 200.00 198.80 -1.20 -0.50
3 300.00 298.40 -1.60 -0.53
4 400.00 398.80 -1.20 -0.20
AVERAGE (%) .55
400
) /
) /
100
o
o 100 20 00 doa
e bdsal —— Autunl
Callbrated By Approved By

e a

{MrJimwat  Sakam )
Flald Envirphmantal Sclsntiat (3)

E=avy

(Wr.Samyuth Jitranand )
Apalatam Ganerel Kanagar

ALS Lubaraky Group
FORM HO. FOB056 REVISIONNO. - ISSUE DATE 0270412



MULTIPOINT CALIBRATION REPORT

Callration Date 3-Jan-24 Eguipment Nama 02 Anatyzer
Manufacturar HORIBA Modsl APBA-ITO
Earlal Na. 205LABGH Egufpment 1D BKK_FE0802
Callbrator Manufacturer Tolsdynas AP} Modal T
EBarlal No. o7
&td, Gaa Cencatitatlon (PPM) 493 Cyfinder No. GNOI2T222
Cylinder Preasure {paT) 1800 Cerllfied By Alrgas Inc,
Certifled Dalo b-22 Explred Dalz B-Feb-30
et CALIERATION REGULTS
\deat Avutual Errof SEmor
ZERD 0.00 @1 010 010
1 100 03 104.00 100 1.00
2 20000 199.50 £0.50 0.25
3 200.00 296.30 470 057
4 400 00 393.20 420 020
AVERAGE (%) 0.02
68
300
200
B0
[ -
[ 100 200 360 09
Heal -t Anitisf
Celitrated By Approvad By

5

{Mrdineut  Bakam }
Fisid Envircnmenta! Sclentist (3)

{MrBarayuih  Jitrenont )
Asslalant Ganeral Manager

ALS Laberatory Grogp
FORMNO F0G.056 REVISIONNO - ISSUEDRTE D2D4M2
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CERTIFICATE OF CALIBRATION

Fage 1 o2 Pages

MEASURERLRT ITENS Zup anemometer Colibratisn pragedure
MANUFACTURER Navalgms b
MCTELTYEE tenzoe. WS-0ZF
223 lozaer. OFS-2E0LD
LEMEAL MUMISER Semyor WID-ASTEL £r35 f2at
Bt bsgger AT a1ed 6 K E2200
IDHUMEER BRX_F1269 ot 12
CONDIMON AS-RECIVED New tem w hessmements of
CUSTORER. . B1S saboratary grosp (Theitand) o, bd. electricity prodiseag wing lurkenes, Mas J017
164 Pratthanatan A1, Phatibonaten 1, Khwesng SUso LUSRE.  was eed o1 2t aff padaliat
Kriet Suan tusng, Rangbok 10240 Th :
RECENED DATE 10 kay 202%
MEASURZWENT DATE 30 beay 2025
LRI 31 My 323
of Mhatand)via
ENVIRTNNRE HTAL CONDITIONS: 21 et M50 22
Amblent candition In the lberatory ate o Fligee:
Tempesatute BosLe K3
Reiative Numaddy L0150 €
Atmespheris Pre; 1010210 hPa

FLALT OF CAUBRATION Eiffed-fype wind b
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CAUBRATHGN EORDMGHS 00 et e
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rm
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THIS CERHFECATE OF CALIERATION MAY HOT BT REPRODUCED EXCOPT 1N FULL UNLESS FERMISSION FOR REPRODUCTION HAS BEEN OATAINED
IMRVRUTING FROM THE LARORATORY
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CERTIFICATE OF CALIBRATION

Page 1 of 3 Pages

KALASURTRIENT [TER wing Wirestinn Seasse
RAHUFACTURER Havetyee
RQLELTYFT Srnar WISEF

Dot fogg e 150WS-25DL D

Cefprarica procedure:
& wind gzt st

o5 rabbesizg sgaingt

LEntAl HURIRIR Srrisr WED ATALA
e et ipten
1O HURBIN AKK_PELRES s -~
CONDETION AT-RECEIVED HNerwe item i, Wharph 2007
oM AL toboroteryproun {ThatandiCa, itd
Y04 Fhsithanakan 48, Phatthorahin B, Krwatng Suah Lazag,
b Sumn g, Bangbok 16250 Thatend
AECLIVER DATE 19Ky 103
MLASUREMENT DATE 10May 2073
I55UE BATE 3 May2o7d

ERVIRGHIMINTAL COMIN TN
ennd ian fh the ixhoritery e Is taliow!

AL ESN:] ‘¢
5602350 un
Atmassheric Pressute 1018t 10 T

2 fandsrd engenz
e d i erisraancy wikrhy GUkE
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PLACE OF CALIBAARON
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Ti83 CERTIFCATL DF CAUDRATION "AAY HOT 82 REPROQUCED EXCEPT BN MU UNLESS PENMISSIDN FOR REFRODUSTION HAS BECH QBTAIRED
M WRITING FROIA THE LARDRATORY



Cartifzats Humbar

CO-DO-G&

Page 26l 2 Pages

MLASURIMENT RESUATS

The wind girestion senssr veat 22k brated agains slandard rotary enzader by coDRIRIEN Method Dusing ealitation, the measurement was rarried out 3 25"
Intervalt in clothwire and countertlsdnaise drectics after oltset atjusteent has bren made. The Biw peed of wand tunnel futually 5 mis)is begt canmtart
wihia the seesct i rotated arcund it vertical axis The eeults o catibration i inti feperted in the table Bolow

A tpeed =09 [ e iz

mh bagrer[) Bagree (') Cegree '} .
00 [} 3
45000 Y
$0.001 &)
506 £35.000 13
180,000 180
225,00 o
.00 e
115000 s
Remark:
: i rd

! porlon of standard
Siaction of it Under Ol beizn

5C

] ]
. \FRAMATL ALrkcIATES €O

53/14-15.67/35-36, Sci Pelchhasen?, ?/1, Petchhosem Rd,
\Walhopro, Danghohyai, Bonghok 10600 Thalland. i
- L T N TR
MAC Tel: 166) D2-BOBDRIZNI3 Fox: (66) D2-BS80BAD wwwlranaice.com oy

Cerditite o, CTO05-66
Page2el
Nesuof Calimtlom: & wWithaus Adjustment D VWith Agjustenent
Calipration Range: 20-40°C

funtion;
This eau wo3 I with

sanzor Modal HMPEO 5/H: V3811351

Gimenslon : Diameter 12 mm. Length 80 mm.

immersien Slendard Uy

Depth Raodlrg Reading Etror Uncsnainty

{mm} =] (g o t'Cl
6o 20.001 19.9 1 0,098
€0 25004 248 Q.2 0092
6o 30.00% 29.8 Bz 0.092
4 35.002 348 02 0093
Liie] A0.001 39.7 0.3 0.08%

U™ - Unit Under Cahbralian
Yhe reported expanded unceA@inty 1s based on sandad wncenainty multiphed by o eoverage faclor ke?
providi & fevel of confidence of approxmately 95%.

% End of Corlificate &

J
NAC

JIRANATE A34cIAT 1S €0,

63/14.15,67/36 36, Sol Pelchkusem?,7/1, Pelebhavem Ad,
tthupre, Banghohyal, Banghoh 10600 Thaitand
NAC | TeL {66) 028480812213 Pax: (64) 02-BABOBSO wwwjiranal

Ko GTOUGGE
Fopz 1of 2

Equipmant Nama: Data Logger with Tomparature
Sensor

Manufaciucer. Novalyas

Hodel 110WS250L D

Serial Ho.: AS384

1D Mo, BKK_FS1369

Custamat Rocotved date: 19 May 2023
Mame: ALS izboratery grobp (Thasasd] Go,, Lid. Calihratien date: 31 May 2023
Address: 104 Fhatthanasan AQ, Phatthanakan Rd., lesua date: 31 May 2023
hwaeng Suan Leang, Khot Suan Luang, Banghok

10250 Thakant

Refarence Yand During Callbration

1.5tandand Temperature Probe Model 875-100 A500,
Seriz) Mo 66768209, Dup date: 25 Mar 2024
2.0igital Temperatute Ingicator Madel 071 10004 MK
I, Serlat No.: 67140700382 Dup cate: 22 Juty 2023

Caligration Condidon
Temperature: {23131°C
Relotive Humidity: (35415)%

Calibration Proccdure Traceablity
‘The temperature calibration was dane by inHouge The mousurement results are traceable to the
calibration  meined  as  WICL0I1  pcoonding (o imemational System of unats (Sh through Natona!

compasisan method with standard dgital lemperature instifute of hetrclogy Thailand [NIMT) Cedificate
indicetar  and  standosd temperatuee probe. The pumbes. TT-0038-23, Cedificate cember, ERODT.
temperature scale uxe vias based on {T5.80, a2

Hoted: The cartificate is varlid only to the dem catibrated oo date and place of calibraiion.

— . 7
i g 7
2 /ls
Catbratot by rpproved Stgnatory: j,}{ V Aol
L1 M. Sorawit Thachalag 51 ér. Parinyo Boorchoraer
Fi Muss Jittraporn Lensomphol Cabbration Deparniment Managoer

HRANATE A5021AT

THIS CORTINCATS KMAY 807 80 NCPROCEDUCED CXCOPT N FLLL GHLESE PCOMIZSION FOR REFADDUSTION HAS
BLER QBTAFED 1 wWHERE PROM THC LABDRATORY

63/14-15,61/35-36, Boi Pelchkosem?7,7/1, Petehhasem PAd,
Watlhapra, BenghohyalBangkok 10600 Theiland.
NAC Tel: {66} 02-B480B12413 Fax: (64) 02-B4BOBO0 www.jranslee.com

Callbration Na. : RH-02062023
Page | of 1 Pagen

Hustutement lem - Relolive hemigity will dats logger

Marulaclatet - Nevalynx

thodriTypo : 130-WS-240L-0

Seeiel Mumber prares

1 Ko : BKK_FE1369

Guntomer ALS tanointory group (Thailand} Co, Lid

: 104 Phallhennkpn 4D, Fhalthenaban M, Khwieng Sven Lunbg, Khet Suan Luang, Daoghok
10250 Thailang

Enwronmental Conditinn
The mensiremenl was onctierf oul i an amblent lemprratute of 26:3)°C, and relobive humidity of (30:181%.

Hesturemeal Method
unit Under Colibration [UUEH was calibrated by comperison method wilh stenderd chilled micror hygrameler modet 1860
3 in the humidiy gencales chambac to delarmiag e creara

Traccabillty

This instroment won colibrelcd using olandnrd equipment whoge accursey i lraceabllly brough Motloowl mattue of
and T [CREER systam of wnile (Sh via MGH Catirollon, inc Cerllficate number 20926

60} Oue daie; Bop 26, 2024,

Mrunsutement Tala May 31, 2023
tssuzd {ate ey 31, 2023

Meazuromen! Resulls:

1his coulpmshl wan connected wilh dour oir guallly grobe snd Psplaysd {UR) on displesy. Model HMPOL, Seral aun
ber U3V 1261

Calbralion was pedfariand In the range of PDWAH to AO%AR

Tne reeuila of colirnlion are reporled o lakle bolow.
Qetermined Stanudatd pupang LUC gueazegt Sesor Uncertatnty
IAAH) (LRH} {HAH) [5RH) HBAMT
z0 2000 192 o8 a5
50 5028 493 10 0.51
s £0.30 797 2.0 as5]

. S /&/
Gt
W Paninya Booncharasn,
Calibrelon Department Manager

Petlotwea by
O ke Sorawit Thaghated
[ Mizs Jittraporn Lerlaomphe!

J
AC

h
JRABATE ASSOCIATES £ )

THIG CALIBRATION REFQAT MAY NOT B& REPROCEDUCEN EXCHPT N FHLL UNLESS FLIMISHION FOA RCPAODUCTION HAS
DBECH ORTAINGD IR WAITING PROK THC LADONATORY



decredited & olien lakoretery
[EIR RSN [ 17025.2017
NSC-TSETIS 1025
CALIERATION 0357

CAUBRATION 0367

Fersgure inees ent fgbaratory
Catbrobion servises dezanment.

CERTIFICATE OF CALIBRATION

Cenlficate Ko, GR35 Pege def 7 Pages
LIEASUREMENT [TEM Digitad barometer Lalibration prosedure:
HANUFACTURER ety
HDBETYPE 11045 258p g ta camparien methad s,
testure cobbrotor hased s DKO-F
SERIAL HURZER BP £S04 )
10 HIBER BEK_FL13(9 Trecenbtiy: G
Tha pnasus, raT 200N OV AT £
CONBITION AS-RECEIVED Hew item satianal syatem of wnils (81} through
cusTatER ALY tabosstory Frowp itheitand) Co. Lid :
1434 Fhatthsnalean 43, Phatibarakan Rd.,
Khavanag Suan Lusag, Khel Suan fuang, 3
ANSURICSL Z5401 v
tangkok 10250 Thadsnd 2
nks ! EPOR0ETR
RECEIVED DRTE 18 #4ay 7023 i Tepored tncentsinty 4 hied e
MEACUATMENT DATE It My 2623 . fok Iepoited uacentginty i bived &6 g
stengdaed uncenzinly
ISSUE DATE 3143y 2023 :

cerzge hed, pre
approximately 55

CCRECITIQN OF THIS RESULT OF CALRRATION:
1 Reference Standard Instramant

nglrement

Absolute Pressure Transducer

Beiat Mo, : Lertif

100326

el
MPa235 22

ThE2500 r)

1 Labbeazion effoet far cakbration ssquance & .
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Equipment Namge: Data Logger with Temperature sensar
Manufasiurer Novalynx

Hodel: 110WE 250L D
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Address: 104 Fhatthanakan 40, Phatihanaknn Ad,, Issus date: 22 Jun 2023
Hhwaeng Suon Luang Khel Suan Luang, Banpkok

10250 Thdand

Roferenso Usad Durng Calibration
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Manufaclurer: Novalyns -
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This equipment wes cenneciad with iempoerature sensor Madal: HMPSEO 5/M; NOJJ0T78E,
Dimension : Dlameler 12 mm. Length 80 mm.
immerslan Handard UG
Donth Reading Reading Emor Uneenointy
tmm} ] =] (o e
80 0083 m7 0.4 0.00%
[ile] 28037 247 04 0093
B 30.849 287 0.3 ¢.099
&0 35.043 347 0.3 G038
50 40033 38.7 03 0.089

UG Uit Under Calipration
Tre roported expanted urcerainty i based on stardsrd uncertaiety multipiad by 3 toverags tacter 2 providing & level of
corfidente of appronmately 95%

% End of Certficale %
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Massuremont Mom . Ratallve bumidily with data Logger
Menufacturer : Novolynx

Moel/Type : RO0-WS-PSLE

Ferial Humber : AS203

0 Ne KK PS0910

Customer : ALS Indoralory gtoup (Thsitend) Ca., Lla

: 104 Phatihenshian 40, Phatthanohon Rd., Khwaehg Susn Lusag, Knel Suan Luang, Benghohk
10258 Thaitend.

Enviranmental Cangitlon:
The monsurcment wes carricd oul In on ambient lemperstore of 12543)°C, ond relalive humidily of {50115)%

Meazurement Method:
Unil Under Golibration (UUC) waa colltrolcd by comparison melhod whth slanderd Ihetne hygrameler in the humidily gen
eretar chember lo delermine Ihe eftorn.

Tracesbilty:

hla Wstrument was calibroled using standard cquipmeni whose otcurecy s Wocesbillly (hrough Mationsl institule of
ang Tachnolagy to Ihe ayslem of unila (8) Wla MCS Calibrelion, Inc. Gerlilicate numbes:

20314-101, Due dele: Mar 142023,

Measurement Qale : Dec 10, 2022
fssued Qrle : Bec 12, 2082

Measuremenl Roautte:

Thin equipmeht wes connacted wilh Indoar alr quolily proba end Dispieyed (UMD on glaplay. Modek 1IMPS0, Seriol num
ber: ND330780.

Celibrallon: was pedormed in the range ol 20%PH to BORAH

The tcouils of calibrallon are reporled o teble below.

Delermined Btanderd muuenp UUE pipsargs €rror Uneciielnty
(%AH) L] HH) (%RH] H{%AH)
20 19.96 mne -1 0.62
50 6028 47.8 24 054
a0 ! 80,98 714 30 ow

et M

W4t Parings Booncharaen.
Calitration Deparlment Managet

lormeg by
e Sorswit Thachalad
[ wizs Jitireparn tersamphel

Approved Signalory: .

THI5 CALIBRATION REPOAT MAY NOT BE REPRDCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FOR RePRODUC-
TION HAS DEEN OOTAINGD N WRITING FROM THE LABORATOAY.

CaRiNgHte Numbsr

L1465

Page 201 2 Pages

MERSUREHALNT RUSULTS ¢

The tup ancmarmeter, Uit Snder Cabbaton (ULCHwas exercise at 104k for § minutes pRor 1o Cakbration bring performed The Wendard al? velosty .5 mfs
105 mfs wa eakulated by a standard air weloeily tramdares and above § S o 30 mf was caltulsted by 4 Rito) tube with precision differential presivre
metes whith wa kastalied 4 wm 3nd 300 mm respecthaaly iy from wing Lansl notzle, UUC wirs Inilaled 4T center of the test section. The callbration was
taried cut under boh raing and fallng ale velosty i the range 8f 3 mis 1 16.mfs 2t coblration tterval of 1 mfs. The results of calibration and asseziated
Mueasrement unéretaintirt ate feporte b he table below.

Vot Temp. wind tunnel Temp. room
tmis) [x1) (]
0977 ETET] e
1043 ao 435
2068 Faae n
4187 7058 w
502 2006 pIE:]
601 254 s
106 2394 72 038
(53] 2440 1425 L1}
931 2590 424 022
10.10 2424 4h (>}
FIRYS 1388 2 [>1]
1216 2406 4325 on
e 8. 24325 o1
s 2110 18 016
1528 FUN] 18 o4
1634 M0 2425 035

Remari:

Cabirals

*Stooty ot stundard

Velszioy of Unst Undes Cotbratizn

PHOTC OF CALIERATION ST1-UF

Catbatian 121 Lp af tNE <UP anEmometer calbraton In the wing lunnd of Eranyiee Axtodates Co. L. The cup anemurmeter Mo ay dHer froen Lhe
cathrated sae Ramarkc The phoportion of the st L b nat tny 13 1ok diie | HEebmety,
{ i g

sbsEndof wﬁ\:

EAT vt op b

(l-nhbuuw\ L -

NAC Accrrdited cokbentian labsstony

NRANATEER ASSOCIATES COLLTI. HOAEC IS 017
HSCTISLTHS 27035

saaraies ssoite) Calid CAUBRATION 0367

W15, 6336
Patcransam 1375 R Vannepes, Rangebrl Alr tpeed medsurement kbeivlary
andh Calibrotion bervice depotment

Ear gl puasaddatonglanater tem
Viahute wwn franster.com

Cartificare Humbet

€L014-65

CERTIFICATE OF CALIBRATION

Page 1 012 Pages

FAEALUREMENT LM + Cup amememnpier

MAHUFACTURER Havahma

MODEUTYPL Sensor wW-02F
Dans bogger 100-WS-25L8

SERLAL HUMBER LSeracn
Databaggen: AS263

1D NUMBER BXK_F3910

{ONDTICN AS-RLCIIYTD Vied fiem

LUSTOMER « A5 laboratery gravp (Thallandi co., e,
104 £hatthandkan &0, Phatthana'can Rd, Kwaerg Suan lusng.
Xhet Suzn Luang. Bangkok 10150 Theland.

RECIVED DATE . B2 Dee 1022

HLAIUREMENT DATE o Dec 2012

LUSUE DATE 206 2012

ENVIRONMINTAL CONDITIONS:

amblerit eondicn in Lhe hiboratony Bre 3f fallow:
Temperature 30130
Relative Humility 15502150
Atmespherk Prossure :1010¢ 10

PLACE GF CAUBRATION

CALIGRATION CONDITIONS

4 our 3 Smbiens conditians.

sconditiontng
Mrasurement Condition

TARULATION OF RESULTS:
Taetable &n nest Fage gh Uy

Clbratedy:
k

L]

Agowrd sgnatorys L. O
i

Colibrption procedute:

and pitat tube with péccision dfiereptic! £iratwe
maler model DRACISO0 N 06 dinge 1] itsecion of
Liffebtype wind tunielwih $30:m’ cross fest
section aieq The WECLIG) based &1 JIC 61400
124, Wind energy grresciica syilems » Fort 22
I Powtr pedormusce  Meciwemenn o
electrictty peoshcing wind turblnes, hiorch 3917
was uxmua sr,rawf gusdrw

Tmmbi&q
i centifisgis ovides a saceatitey of The
migs e ént fo recoprired e ratidnal
stomifieddi and to reakeation of the intermatianat
syrtemc tits (9] (hrough the SIAIT {Kistionat

“ Metrodogy Inytiute of Thatandlviz Certificate

SAUmher: AW 0052-21 and AW 0056-27

Uncertalnly of Measurement:

The ecparted ungeriointy of mesiurement
boed an the stordard untrrioinry multipted by ¢
coverngr fastot k=2, Which for o nemmel
intribution coreespands 1o @ coverege probabiily
f ezprocimately 954 The flandurd Lnzertainy
i boen determined 1 occordaace with the GUR
“Fyetuaticn of measurement

dota Gurde [0 tha exprestion of ureectamcy in
meaiorement’

average values dusing measurement are (14.31°C, {26.3) %RH 27d (101341 BPa.

TS

s Parinys Enontharoen
Calirabian Departnient tAan2gee

THIS CER?IFIEATE‘ OF CAUSRATION MAY NO'T BE REPROCUCED EXCEST N FULL UKLESS PERMISSION FOR REPRODLKITION HAS GEEN QBTAINED

14 WRITING FAOM THE LADORATORY

NAC Arzendaed caldezmon keboratery

FIBANATEL ASSOLIATES €0 ,1TD BOAIEC IS 207
NSCTSATIS 13025
Jrarates Aliet 0o 15 CAUBRATIN O3E7
44356105 26
Presbaven LU, Re Yanh s, benglakn, Alr 1peed ewasirement kabotatory
Bangion fCE0d P arnd) Cotbratian acrvioes drpartment

1ot ARARSLEOR T

Hhezie WEMADTMS}
T Jug catbntneian
Wb site www Srmates m

tercom

iniNeate Humber

CL-0l4-£5

CERTIFICATE OF CALIBRATION

Colibroricn procedure:
The wind diretion veascd wes enliagsied sgala
Stondard Rotary Encoder modef; AX2003TS:
DAMLLP35-UG I oa glose seeticn of Fffel
Type wind tunnet with 300 et s feit dcclion
ores, The WHCL-008 Kined on L £340012-,
Wind energy generotion Fgiter Fart 121
Power perdormance measusemehtl of dectiily
rodciog Wind turblnes, Marth 2017 was used as
o totiiction gulizine

ty prowvides a teacealilsy of The

casnement fatecognized the natiane!

sttt gnd t seshioticn of the interrational

syster 8 mits {34) theaugh the NIAT (Rglipnot

etrololgy Instifute of Thaiiand] vka Certificote
rber DADDAI2:

Uncartainty of Keosurement:

The repeded undetiainty of meatdrment is

based o the standard ustertointy multished by a

coverape foctor ked, Whih for d adiral

catributicn coresponds £5.0 coverage prebabitty
5K The d

has been dererminecd I oeecrdzace with he GUM

Frohmtion of measurement

doto Guide 16 the Expreysion of unsertainty in

Page tol 2 Pages

MEASURERMENT TTM. - Wind Direction Sersor

RNUSASTUALA + Hovatyn

MODEL/TYRE Seraor WS-02F
Oata logger: 00 WS 258

SERIAL NUMBER Sensor.~
Data logger AST6]

(DHUMEER  BiL_F50510

CONDIFIOM AS-RICENVED  Gsed nem

CUSTOMIR ALS laboratory group [Thatard) co., .
105 Phatthanakan 40, Pratitanzian Rel, Kiwaeng Susn Luang,
Khet $uan Luarg, Bangkok 10250 Thaan.

NECEIVED DATL 01 Dec 2021

MEASUREMENT CATT 117 Dex 3022

5502 DATE 12 Dec 7022

CNVIRGHMERTAL COHOTIONS:

Amblent canditior b the laboratory are ¥ folow:

Temperatuee 1220130 K3

Reative Humidy 5503150 HRH

Atmespharic Presiure 3 1010% 20 bre

FLACE OF EALIBRATION + Ettfebtype wing Luanel of lirarater Anvoctales Co., L1d

CAUBRATION LONDITIEN + Wind tunnel areus-section ] o reurement’
Win ditestion froptal areat: 129 an*
Dasmates of mamiing pioe’, . ™
Blochiiga ratlo of st obyect ous [}

Precondioning i hmni'g_mﬂm conditions.

Measuremant Conditian A Thé 5 £24.31°C, (48,

YlBULM‘lDN OF RESULTY: - .

1007 51 hPa.

DN

LFhoated bys

1 Seravit Th F

Hais o i
! sJ-:'r.?ﬂ!j!LHﬂ!}:l’?ﬁhB‘ E I\Jf*;ﬁ’ 1

JIANATE £ STiaiss 10 nrl

Py,
"t it pection bk of T wind T
. 3

* punmLer of mounting pae
fhra’ta’

M Par Boandhatoen
Calbration Depatthvent 3Nzt

THS CERTIFICATE OF CALIBRATION MAY NOT BE SEFRDWCEO EXCEPT IHFULL UHLESS PERRISSION FOR AEPRODUCTION HAS BEEN DBTAINED

I WRITING FROM THE LABORATORY



Cartificniz Numbor

CL-014-65

boge 2 of 2 bogen

ASURERAENT ALSULTS *

The wind ditectioh Sendor was calizated sgalost standard rotary ratader by compazison method During calibation, the meazuremen: was (arrisd bat ol 45"
imervals In cockwise and teunterdodhoise directions alier olfiet agjusiment ks been made. The flaw tpeed of wird Juangd fusasly S mjs} Is kepd eonstant
while {he sensar s rotated atoynd Hs verlical axts. The sesults of calibratien and assotisted measarement uncertzintles a8 tepared in the teble belsw.

S
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Agzredtoed et ation isborciony

el
g

.

el

e T,
[AEEEEERE AR BOfEC RIS ImT H5CTI8 -~ Ti5
HICTISRTTE 2725 CALIBRATION 0267
cresates Aames 2 o CAMGRANION 2257
LESE Y ETVEE 2

Air zpeed meayseement oboretory

CaEBRTTIaN SaMviibs CABEATERNE

Lerifizats Rumbet
21

CWE-QL765

-
- . CERTIFICATE OF CALIBRATION
Alr spzed 4™ P
m/s Degres {°} Depee [7] Page I ol 1¥agas
0091 [
45.000 a4 MOAZURERAEHT TTM Cup snemameter Calibroticn procedurs,
22,000 a7 FAANUFACTURER Hovgtyns
S0z 135.000 1% wObLLTIRE Sanser Wi02F
Dt fogger 110 WEZEBL D
R 10 TEREAL HUFRSBEN Eonror WID-AL447
225.001 17 Dista fogger ASHT
170.060 m IDUUMESER GR_FI0013
215,000 39 COHDITION AS-RECEWED Used rem
LS taharatary graup (iesitand] <o, Laa.
e 104 PRtifanaken 40, Fhatthanasan Rd. ¥hwasng Susn Lisng,
) Wit & r 51 Thas
e — L —— t Suh tushg, Bargkok 10751 Thagand
* fiection of standsrd

" Dirertian ef Ut nder Culibresn

Canmificzie Humber

[N bR

Page 2 of 2Pages

RALASURIMENT RzsuLTs ©

zemed The standend s v
titled 80 mm 2way

§ i s £ALH 3 stendind 2ir veaily U
th 168t poction and thr tramdard At veloity 5 mis i 3 mis was
e sy (e wing Laneel romdic oag inslatied 40 et sway fram 1o ef
The caibrabios wil €ied

. 5 Temp. raom e Tergs LU fks?}

e li::: e ?ﬂ imis imfsh . imfi}

430 TS (] 22 D

el w00 24.05 19 ar 03:
1022 FEELS 2505 28 03 031
&ds 2184 2405 19 03 [E}
40 2366 a0 50 Q- LER
681 1430 I 59 It : 031
1o1 2362 405 o g3, o3t
787 24 2485 £ : po e 03
97 2370 L3 a6 o LEN
1003 L 195 161 X &1 031
1113 7330 7885 T8 - 33 a3
e 2194 1445 Qo S a0 a3
1341 330 40 ST . 1 31
1580 2382 2265 151 - 1 a3
1502 1350 2480 6, : a3 a3
1600 1374 28.0% 2363 3 031

Remark:
Lakbrabon rest

et broned Ryma e anders deiomad A care

v

Ayt tEadars

Netocity of it Uit Celeaten

PHOYD DY CALERRATIAN $ET UP

MECEVED BATE 15 Dec 2123
MEASUREIALNY DATE 390 2023
185UE DATE efebodrdir k)

sfzin of Crits fII dhres g e NRAT [h:
Eeettotagy tastitste of Theland) vig Cenifiver
Flmber MW-0001-21 st M OS5 37

EHVIAGHIAEHT, CORBITIONS:

Ambient tendition in e leratery g & fokze

Temprratare 1Wo:34 3
Relatir i 55150 ot
Amesnte Wi Rk

Urrerrainty of Mecwurorsat,
engedt, of

FLALT OF CALORATION Eitfe! e il bunnet of firgs

ter Asotiates Co, L.

EALZRATION CORAHONS Wend tomned crnss sagtion afeat 20 '
weind dhrestion feentad oedd’; 108 <’
A . mon
3 LETERNE ]
Precandltioning 24 hours et dmbient conditiang :
Heasurprrent Cangditien 4 YRIVEY dling M st iesd are (14 1) 'C, (A3.5] %AH and {3014, 5} hPe.
TARULATION OF RESULTS: o

The 1able on nevt zag give the

Calrated by .
B Sarawit Thartiiie
M Hirazars for

i de22 6 dhe
tacf

37 bt eeutiing g
"

THIS CERTIFICATE OF CALERRATION MAY HOT € REFRODUCED EXCEPT IE FULL UNLESS PERMISSION FOR REPADDUCTICN 145 BEEN CRTAINED
BEWRITING FROM THE LABDIATORY

=1

Arzredistdra

DA 1725 0T
AEE TSEHE TORE
TAUZRATION 0367

CALIBRATION 0387

#te Humbed

WD 6

CERTIFICATE OF CALIBRATION

Page ot FPaga

FALASEREIAZHT MM Wird Dinestion Sensar

Crtibratiot grove e
&

MBNUFACTURLR Tevalynz - e

HACELITYPE Sersor WH-GIF oamt B3 St on chose B
Dota fogger TIOWSESPLD yit et et vt

SERIAL HUNISER Semset WAD-ASAST orec. the WHOLDT Beypd on 10 240542,
Oyta ogyer. ASHAT enepe geneicuaa Spinng = Foe 121

1D HUMSER SOK PSS Fewer peifr

CONDTIOH ACRECOVED sediserm doring

CUSTRMER ALS fiboratery grove [Palfand] Co, ud,

104 Fitthanakan 42, Ph
$hat Syantugag, Bangha

tharatsr I, Kineseng Suse Euand,
1025 Thaitand

RECEIVID DATE 16 Dwr 2033
MEARIREREZHT DATE 1% Dez 3613
UL DATE 3000278

EAVIRGHAENTAL CONDITIONS!

Agyinnt eaad tion in ke dabaraton are bt aliow
Tersperatate Ml
Su08 350
Rt

Uncertainty of Birosu
ried

PLALE OF CABERATIDN Eifiei tigpe wind Witnel of Brenateg Atssuiales o 165

CAUBRATION CONDRTION

TALALATICN OF RESUATS.
Iy tal oh REE £a32

Fraktat

IS CERYHEATE £F CALRATION AY HOT U ALPRODUCED EXCEPT {FULL UNLEES PERRISSIOH FOR REPRODUCTION HAS BUEH DUTANED
o nitarprriud PR THE | SRARATIRE




Cartifizate Humbet

OWD-0L7-EE
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MLASURERENT RESULTS

i ylandard retary eneadzs by (smpaiien sgthad. Drrieg calibratisn, the mezfement vt n!?fcd Gut 2t 45"
et s heen made The flaw spred of wind foneel {usuatly 5 mfi) 4 Hemt cemvirant
and ansisted uncettaint resested I the

The wrd dintien sensoe wis galbiated agam
Intervals In dotuwise end countertipthuine dredtion afie oftset dimm
whin bt peor b rotated arcund [ vertiz) anis The resuti et

Al sperd P [ ETor
mjs Degrea '} Begree { Degree {7}
25,000 a -4
50000 (1] A
135,000 13z 3
185,000 182 F
s nsod no
270003 7]
215000 1
3E0.000 %
Temarks
“we torthe
* Deestion of ataneand
Drpruen of Ut Undar £attuaton

PRI KA
] e
e

Page 2 of 2 Pages
Continuation of Certificate ol Catibration Humiber COT-0E5-66 E

Retult ol Cxlibration: 12 Wthout Adjermeny  JWh Adustment

praion Mangs;  20-20°C

Gt

Fyaciion; . )
Yabie 3. This equipment was connecled with temperature senmor Flade!: HMPCO SHH: R1131114.

Dimension: Diameler 12 mm. tenglk B0mm

Immetylen Dzoth Standard Repding UL Reading Extor Unery
mm} 4] ra el fa
ED) 20042 195 45 e Tums
m 25047 M5 051 D030
70 ELLT e 08, . 0039
e 35030 3 E 0089
7¢ #0030 93 97 i} e

UUL*, Unit Under Calibrailon

v +gnd ot Caniticats of Callbration®*"

WA
PRGN Wwexztedn T

Avtrrdited cakibration labergtary
e bae BO/ifC 1msrot?
HEC-TISHTIS 17025
CAUIBRATION 2157

Temperatyre meatutement KERHOMY
Lotbeation sonices desanimeat

To aLENALD

[EEE
Ema ra o3 bralong® jnstes e
ey ]

& e
NSC - TI5E = Ti5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Cerilfiate Ho. : LOT-065-€6

MEASURERENT ITEM + Dara Logmer with Temperature sensor

MANUFACTURER Havalyrx

MODELTYRE - I10W5- 25000

SERIAL NUMBER AS44T7

\D HUMBER + 5GK_f50033

CONDITION AS-RECEIVED :Used tem

CUSTOMER : ALS labaratory group {thilland) Co.. 110,
104 Phatthanakan 40, Phistthanakan Rd ,
Khwagng Suan Luang. Knet Suaniuang,
Bangkok 10350 Thalland

RECEIVED DATE 15 Dec 2073

MEASUREMENT DATE <19 Dec 2073

ISSUE DATE S0 Dec 2023

EMVIRONMENTAL CONDITIONS:

Amblent conditlon in the dabaratory a7¢ as fol ow:
Temperature 123.0£ 3.0 4
Retative Humidlly 155.0%150 %AH

HOTED: The ecrtificote L valid only Lo the ltem calibrated on dare‘e_nd;?ocr of catibration,

TABULATION OF RESULTY:
The table on next page give the medsueed valugs.

Salitomted hy:

O #r Sorawit Thatkatad

[7 réiss Bifraporn Lertsomphof
[ Wisz Ruamgeumpai Chasmmit

Appraved siznatory. .. .

Page b of 2Pages

Calibration procedure: i
The temperature eatierotion wit deng by~
InHouse calibroti mthod as
escardiog Lo comparisen ithaed W
cigital temperaturt.
teerpzrotire prabe TS Tompetatuse o’ use
o baicd on 11550 ’

“Cemfiaty pumbar TT-003823, Certdirate

Frimber ER-C103-22

“:, Referente Used Burlng Califrolion:
1. S5tandard Temperature Frobe

Biodet $T5- 100 ASD0, Serigi in, E67622 89,
Due dale. 26 Mor 2024

2 Digital Temperatere Ingator

Fdoel QT J00G-A ME W, Seriof Na GF1490T
DI5PI Due date € Jep 2022

Unteralaly of Meeiurement:

The repeeted uncertpinty of meafviement i

barted un the standard uncertainty muinglhed by

0 evarage foctor k22, Which for o pormat

daltikutitn  coreipoads 10 @ CoveTage

probabiity of oEpiovimately B5%, Thr stencord

5 been determined in

with the GUA “Teriuation of moasurement dato
Guide 1o the expression of uncemaity

meaiurement”

1/%

Ke. Pasirya Baars
Calibration Departme

arocs
Aanager

THIS CERTFICATE RAAY NOT BE REPRODUCED EXCEPT 18/ FULL UINLESS PERMISSION FOR REPRODUCTION IHAS BEER QBTAINED

NAC Aeemdaed tubbrotion kisterery
SUp s dabi

SN ISPAEC I7025:30T7
A TISTIS 17O

Aot € w3 CALHRATIONO3E?

LEreas )

Fethavem LIVE B W, Bur phatee

Bangeck \DHC0Fra ) CatbeoTmn servites depaitment

te LELEEL

Moz SLARRIFL

1R i ong e raire e

VR LEE Ve SRR (o

Belatie hymigity measuremetd falz aten

CERTIFICATE OF CALIBRATION

Cenificate No. : CAH-O1546

MEASURERIERT 17621 + Relathve humictiy whts data bogger

MANUFACTURIA +Hgreslynn

MODELTTPL L1D-WS- 25010

SERIAL NUMEIR L Asu7

1D NUMBER $5GX_FU03

CONDITION A RECENED - Used ltem

CLISTOMER + ALS laboralany grovp tthadand) Co, 1td:
10 Phatthanalyn 4, Phanhanakan R,
Khwaeng Sun L uang, Khat Susn barg,
Bargiok 10250 Thatand

RECEIVED DATE 35 Dee 2023

MEASUREMERT DATL .19 Der 2023

155UE DATL 2000023

EIAAROHMINTAL OHDMoHS:

Zmblent conditln inthe labor oy afe 28 Helow

Temgerature T30 (3

Reiative Sumidty 5504150 A

NOTLD: The ) A fofhe tem 5ot 2toce of colbrotion

TABULATION OF RESLLTS:

The table onnext page pree Lhe measured vahues.

Calibriten b

the WIMT{Nationslatetrolgy taitituee of Thadands

Page 112 Pamy

rotibrathon preradure. "
The Reidive hamigity cohbrolion woi dong By i
.

zemoarison metiad with Slaadard Chilfed Mirror
hyyremeter dnd Sipadad Marily generarer
chamber.

Trasvetiley:
This instrument s, ceitiated wting stanton

d
CIuipMAE WhRTe OIUSCy IF razerbility thisuph

12 the intemanoned splem of wmitz (5§ vie

: Centificott rumber TH 972 23

Wnertalaty of Mronisement:
The tepsited uncertanty of meciurezent is Eared

o pa The standord wnterteinty muficles by 4

bverige factorked, WWhich fa¢ 0 notthal distrivathon
conesponds 1o o eoveroge probblite of
5% The stondara ity ket
been determned in ecrerdance with the GUM
“Evmivatad of Meoturement 0ata GLiGe 10 the
erpresiien of unterlzinty in measarement”

P

MY Parinya Booneharaen
Catibraton Srpsnmer Manazer

Epproved sgnsiary .




Cenditeiatian of Cenificos of Catbrstion Husben CRH-O15-66

feananment Resuite,
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Calibration Procedure : Cr-aC-03

Calibration Method :

This equipment was calibrated Dy follow on 1EC-60942-2003 Standard,

I'he sound pressure devel, frequency and 1otal distortion of 1he sound calibrator was measored wsing the reference
ancraplane.

Condition of this resslt of calibration :

1. Reference Stundard Insrumens .

Lostrument Mol Serlal No. Crrl o, Due Date
Waveform Generator RERRINE) MYS2302742 EF-0010-23 U3-FER-24
Thightal Multienatey dpia MYS322014 EEL.BP 3:0266

Digtta) Multimeter RXCLIES MYSI20036 EEL.BP 3¢:0267

Dhigital Multimeter 3a61A MYS0024273  EEL.BP 3170266

Proprammnable Allenumor MAT-1070 a00114 EF-0D11-23

Condenser Microphone 4180 2977960 AA-LDO1-23

Measuring Amplifier NA-ZKAL 34560495 AA-IR2-2

Audio Analyrer AVR-3360A VTHNGHEY EF-O012-23

2, This resull of calibration was feund accurate x5 shown on date and place of cahibration for this calibrated item caly

3. Ts centfi

is iraceabls to the ktemational system of unit maintaingd at
3.1 Natiena? instivte of Metrology (Thailand)

3.2 Thatland Instiwte of Scientific and Technological Research (TISTR)

Cert. No, 1 ACC24610
Juh No. @ VCGIACOSH
Pages 1 lof}

Besuls of eafibr

tion .

L. Sound pressure level

Specificd sound Maasared Drviated Acceptanee

pressure el vafye value Uneertainty limat

1dB} (dB} 1dB) iy {3}

94 3,94 006 LAL .40

2 Froguency

Specificd Meusured Deviated Acceplanes

Frequesicy valis valug Ugncerminty Timiit

{Ha) Ha (%) (%5} {%)

100G 10011 0.3 0.1 10

3. Torat distartion

Meastred vahee (%% ) Uncertainty { % ) Aczoptence hpnt ( %)

14y 010 30

Fhe reporiedd uncerainty  baoed on 4 stundard uncertainty madssplicd by coverege factor b+ 2

oF any vatue following calcolation,providng o lavel of eonfigance of approximarely ¥5 44

End of Catibration Centifieate —oeee
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THAILARD INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTRY
Request No, 21-670231 MTC No. EEL, 8P, 16703167

CALIBRATION CERTIFICATE

Submiticd by . ALS Laboratory Group {Thaitand) Co., Ltd.

; Address < 104 Phatthanakan 40, Phaithanak

Rd., Khwaeng Phatthanakan, Khet Svan Luang, Bangkek, 10250

Calfhrated at - f:dectnend and Licciranic Standurds Laboratory, Industrial Metrelogy and Testing Service Cemtre,
%01 1C, Bangpeo Industrinl Estate, Sukhorovit Rd., AMuoang, Samulprakan 10280,

Instrument Cafibrated . Amblent Eavironment

Thescriplion + Sound Level Meter Temperature {2 ReC
Manulaeiurer + Rion Relatjve Humidity (1504 151%
Model 1 NL~2 Ambient Pressure L 1101,32521.5) kPa
Serial No. 100226511 {1 ; BKK_FS0968)

Micraphon: $ UC-52 No. 179112 T Bdean P
Preamplifier s NH-24 Mo §7520 ' " '

s

ARG

Standurds ysed :
1. Nand Pass Filler Waveick 7524 SN 90010494,
2. Condenser Microphone Brilcl&Rjwer 4156 SN 2889871

3. Decade Attenuaor Ando AL-303 SN 00G3607.

4, Function’Arbitrary Waveform Generator Agilent 332204 SV MY 49042665,
S, Digital Funetion Synthesizer NI Elecironie Insruments DF-193A /N 122037,
&. Dognial Multinteter | luke 85204 5/N 4585007,
2. Pistonphane Rion NC-72 /8 (HOZHS,
8. Measuring Amphifier Britel&Kjrer 2636 SN 1537484

Date of Reeelps o 24 Jan. 2023

Date of Calfibration 22 F'eb, 2023 1:9
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Reguest No. 21-67/0231 AMTC No. EEL. BP. 630167

|

H

1, Abisoluie Sensitivity

Referenee Acotstic Meatured value (A ] Deviation|  Acceptance | Uncenamty [ Masimumepenmitied unceriainty
Signal (d} RBefore adjusg After agjust | valueldB) | limn class 2(4dDY]  {2dB) of measuremeni {-dB)
113.92 14,3 19 0.0 Lo 0.30 Na

Nater The external cafibration adjusiment was fistly performed. The intermal calibration adjusiment
was then comploled st the displavof 1139 4B
2. Scll-genvsated noise

2.1 Normas test

Measuncd value Untenaingy Maximun-permivied uncerainty

) {zdl3} of measurement {2405}

233 0.0 NA

2.2 The micraphone of the sansnil level meler was replaced by clectrical sipnal Eput deviee

Frequency | Measured | Ungertaimy | Mfaximumi-pennitted uncertainty
Weighting | value (205 &3] of measuremeat (+d}
A-Weight 139 010 NIA !
Cweigle| 18,1 010 NiA E
Flal 242 010 NiA é
|
i
Date af Callbration 22 Feh M iy
yae
¢ w i

Heed Citice

THAILAND INSTETUTE OF SCIENTIFKS AN TECHNOLOGICAL RESEARCHATISTRY
Request No. 21-67:0231 MTC No. EEL. BP. 1670167
5. Power Amplifier Briiel& Kjer 2706 SN 1517650
10, Speaker Tannoy Limited. Great Britain British Patent No. 215300
11, Digital Mulimeter Agilent 34401 A 828 MY 44005360,
TPA-303A SN 2212,

12 P Adtcnuntor Tamag)

Callhration Procedure =

This instrument was calibmied by using calibration procedures ne CP-102-02 and CP-102-G3, which
were bised on 1EC 616723 Electroacoustivs - Sound Lovel Meters - Part 3 2 Perindic fests {2053). These celibration
precedures were reluted to the clectrienl and acoustic signal tests. The clectrical signal test wos carried out with the
direet mensurement metliod, The seoustic signal wst was perforned in un anechoic room with the comparison
measwrement method,

b dards mabained at the Electrienl and Elecironie Standands

This instrument has been

| apainst
Jahpratory (EEL), which are aceable W the International System of Units thraugh tie National Instiwie of
Metrotogy { Thailand}

The information on acnat reading is alnched herewith and the uncertainty limits quoted refer to the
measured values only

Tie reported expanded uncerainty is based upon a standard uncertainty muhiplicd hy a coverage faclor

%2, praviding a tevel ol confidence of approxanately 95%.

Date of CaBhreatinn 22 beb, 2124 20
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; THAILAND IRSTHUTE OF SCIENTIFIC AND TECHROLOGIC AL RESFARTI (TISTR}

MTC No. EEL. DP. 1670167

Heguest No, 21-870231

3. Acouslicat signal test of Trequeney welghtings

Freguency | Deviaton frum frequency respanse curvaldB) | Accep timit | LY iy | Maxi permitied uncerianty
iz} A-weight Ceweight Flay class 2 {+dD) t+aB) of measuremend {id[3)
125 LR 0.2 0.2 1.5 045 06
1 000 a2 a2 0.2 1.0 045 0.6
& (00 25 26 -6 50 Q.45 o7

4. Electrical signal test of frequency welphtings

Frequancy | Devianon from frequency respanse curveldi | Acceptance limit | Uncertainty| Maximom-permilted uncerzinly

(3z) A-weight Cweight Frat class 2 {1413} {zdny) af measurement {+dB)
() o [ER] 0.0 a0 0240 0.4
125 0.0 0.0 20 1.5 0.20 G4

pLH o .0 k1] 1.3 020 (23

500 0.0 0.0 0.0 LS n.20 )

1000 0.0 Q.0 no 1.0 0.20 2.6

2000 ALl -0 0.2 20 .20 Q6

4 600 0.3 0.3 0.3 LX) 3.20 0.6

§ 600 6.0 0.0 0.1 5.0 6.20 0.7

H
Date of Calitratinn 2 1eb 2024 49
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TISTR CALHIRATION 037 -TISTR E-'VI\UURJ\HO\I 7
THAILAND INSTITUTE OF SCIERTIFIC AND TECHNDLOGIAL RESEARCIITIS T THAILAND INSTITUTE OF SCENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)
Request No. 21-067:0231 MTE No. FRL. TP, 16740167 Reguest No. 21-670231 MTC No. EEL. B, 1674167
&, Long-leem stabiling 7. Level linearity on the referenee kvel range
Measured Devated | Aceeptance limit Uncenaingy Maxiinumepesmitted uncesainty Anticipued Measured Dovisted | Acceprance timit Usieermainty usimunpennitted uncenamey

e value (dB} valug (dB3) chass 2 (=dR) {-dB} of measurcayent (2B} vabue (di) sabue (DB} value [dBY ciass 2 (B} (2di) of measurement (-dBH

Bepin 94.0 137 130 00 8] 030 03
0.0 0.3 6lo 61
Egrd 40 13 130.1 a1 [ R} 0.30 0.3
138 135.0 06 183 030 0.3
6. Frequency and time weightings 21 1 kHz 134 134.1 0l 1.t 030 03
6.1 Frequency weightings a1 1 kllz 129 1294 a1 11 .30 03
123 1240 ag 1.1 030 03
Fequency Measured Desited | Acceptanes haist Uncortainty Maximusirpenaitted aneeriaity 119 119 o1 1B 0.30 03
Weighting v (R valu (MY | class 2{1dB) {1dm of mcasurement 1 a0 : 114 114.0 [iXE [ 030 0.3
A-weight 2.0 114] 0.2 .20 @2 1w 1080 0n it 0.36 6.3
Cuweight 94.0 0.0 0.2 0.20 0.2 ; 104 104.1 l 13 0.30 03
Flat 240 G0 [ 20 2 99 90 oq i 038 0.3
94 94.0 0.0 A 430 63
6.2 Time weiphtings at 1 k18 59 490 040 il 6.30 0.3
84 540 (1313 i1 6.30 0.3
Irequency Mednrted Deviated | Acteptance limit Uncerlasnty Maximum-permined ungenainty . e o oo 11 030 a3
Weighting alue (03 sidue G | elase 2 ¢3dst (+dB) of meusiremant {2 dB33 4 G o HR] 638 0.3
Fast 94.0 0.0 LR ] 0.0 0.2 2] 6940 (03 11 6.30 0.1
Shrw 940 0.0 L) 020 02 & 639 6.} 11 0.30 a3
Lig 16 o8 ol 020 0.2 :
|
Date nf CoBliration Nich 20 Daute ol Calibrativn 22 Feb 2024

Head Cfftea
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A7TISTER CALIBRATION po3? DN
THAILANI IRSTITUTE £3F SCIENTIFIC ARD TRCINOROGIC AL RESEARCH (1ISTRY THAILAND INSTITUTE OF $¢ENUIFIU AN TLCBNGE OGICAL HESEARUH CHSTH ) 1
Request No. 21-67:0234 MFC No. EEL BP, 1670167 Request No. 21-67023) MTC No FRELBI 1670167 ‘
|
7. Level linearity an the reference fevel range {zont) é &, Level finesrlity including fhe level range vopdro]
i !
P
Amticipated Mrasured Previated | Acceplancs lunit Ungzntainty Maxinuen-peraitted uneestainty % Atrelerenze level at S dB greatee than the under-range on o kol moge
valug (dRy value {d13) salue (4B clyss 2 0 -dl) (-dyy of measwement £} 3 Range Anmicipated Meastured Desiated Asieplance Useertaiaty | Maximum:pennited incerising
50 589 63 1B 0.30 0.3 ; value (B} valup (dB) vabie B Tenis class 202080 {4481 of reasurcment (+d1J
54 539 0.3 i 0.20 0.3 M1ie % 350 Lo LI .30 0l
4% 459 R 8] 030 0.3
44 438 -G i 0.30 [1%3 9. Toie hurst response
g 89 Rl 1 53 0.0 3
R 339 A bt 0.30 0.3 : Time Tonchurst Measured | Desiased | Accoprance | Urceraingy | Maximune-permitied unsettainty
29 G o1 1.1 0.30 03 Wenrhtmp Durtion, Thims)t | vabue (B} fvadue (OBRIE Tanit class 204D {=dB of measkrement (+dl3)
k1 279 | 1 0.30 0.3 . 200 1260 00 110 0.20 0.3
ke Ny A 11 ain o3 Eat 2 HipR 0.0 L 28 Q.20 [
b1 %5 A o] 030 0.3 0.25 1000 8 15-3.0 020 03
28 249 it il {430 [{X] Slow 200 Nes -1 G 020 03
2 vy LBl AR 020 0.3
. Level linearlity incuding the level range control 200 1200 o0 £10 020 0.3
sk T 1000 04 A0 TR 0.2 (153
AbTeference sound fevel on the reference lovel ranpe 0.25 0.9 A1 #1330 0.20 03
Antiggrted Mzsaeed | Ereviated | Acceptance | Uncertamty | Maxrmam-peemitted encenizmty
s sadug {didi vobee (I3 fralue B mt class 2008 Laiy of nsgaEnent todiy
-1 940 Gi0 L] it L a3
Date of Calibration ek M0t @ Tiaate of Catiirdiion Slben 204 B g
: Lo
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCGLOGICAL RESEARCH (TISTR}
Request Ne, 21-670231 MTC No. EEL. BP. 1670167 -

30, I'eak C saund Jevel

pepitied iy

Number of eydlesin | Antieipated | Measured | Deviated F U i Maxi

test signal vatee (BT | vatne (dB) [valuc (B hmi class 202dB3)] {2413} of measurainent (1dB}

Copiplete eyele 1254 125.3 0.1 KK+ .20 935
Pasitive halleyele 1244 124.2 -0.2 an 020 nas ;
Negative hatf eyele 1244 124.2 0.2 0 .20 035

11, Overload Indication

Mepasured vatye (1)
Deviated Acee 1 pesmmiited unce
Positive Wegative
otie-halfeyele one-hall eyshe satuc (dB) [lnniyclass 2{iaB)  (2dB} of measurement [2¢B)
1369 1369 o4 15 0.20 .25
12, High-level stability
Measured Deriated | Acceptance hint Uncerningy Maximun-permiined uncenzinty
Tene
vatue (i3} value (dRY class 244413} (B ol measurement LxdB}
Begin 1200
0o 0.3 a.10 0.1
End 1290
Calibrated by .

e

(hlr. Wittlawal Supaniei)

o T Feb. 200

o 23 Feb, 2004

Thate of Calibration Tndusteiat Metralagy snd Tessing Service Centre

Diate af Dsue Ref: 20112670124 1K346005
Fod of Cendficane 9:4

s ubtane HIno s go e nd TR

FIELMTLO0R B &

x KD $iuNE,
Yaard

e bl bk

B2y
Tt 5HQ 25
Fes NLTE 7%
BT fumps S etk

SN A e Shiy LI

b s telrarth

= B AN

= HAE o
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TUTSTA CALHIRATION (7

THAILANED INSTERA | OF SUIFNTIFIC AXD TLCHNOLOGICATL HLSE ARUH ETISTRE

Tequest No. 21-6740231 MTC No, EEL. BP. 166/016

8

Pawer Amplifier Brlicl&Kjar 2706 8N 1517650,

10. Speaker Tannoy Limited, Great Dritaln British Patem Ne. 215300

- Digsita) Multimeter Apilent 38401 A /N MY 44005560

=

. Programmable Atenusior Tamagawa TPA-303A S/N 2212,

Calibratinn Procedure ©

This instruntent was eatibraed by usiog enlibrition procedurcs no CP-102-02 and CP-102-03, which
were basedl on H-U 616723 Llectroacoustics - Sound Leve! Melers - Pan 32 Periodic tests (20133, These calibration
procedurcs were refated 1o e elecirical and acoustic signal tesis. The electrical signat 1est was carried ut with the
direet measaecment method. The seaustic sianal wst was performed i an tiechele rostn with the comparison

measarenent metheud

This i has been d against | ot the Electrica! and Eleetronie Standurds
Latworalary {EFLY, which arc traceable to the lntemational Sysici of Units through the National Instiie of
Metrology {Tlailand).

The information o actual reading is attached herewith and the uncertainty limits guoted refer to the
measured volues aoly,

The repurted expanded wacenainty is based upen & siandard uneertainty mulliplicd by 2 covemye factor

k-2, proxviding a level of confldence alapprosimawly 95%,

AUTIETR

THALAND INSTIIUTE OF SCIENTIFIC AND

NSETISHTIS 17023
CALIRRATION 0037

HNOLBGIC AL RESEARCITISTHY

MTC No. EEL. IP. 1660167 *

Request Ng, 21-67:0231

CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group { Thailand} Ca., Lid.

Address : 104 Phanhanakan 40, Phatthanskan Rd., Khwoeng Phatthanskan, Khet Suan Luang, Bangkok, 10256

+ Electrical and Eleetronie Stand

Cullbrated s s Laburtory, Industrial 3 and Testing Service Cenire.

Soi 1C. Bangpoo Industrial Extate, Sukhumvit Rel, AMuang, Samutprkan 10286,

Instrament Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (B rRC
Manulacterer : Rion Telative Humidity (50 15)%
Mode! tNL-a? Ambient Pressure ;01013254 1.5) k'
Seriad No. : 00573083 (113 1 BKK_I'50030} .
Micrphon: < UC-52 Ne. 171567 o, flem P
Preamphifier : NH-24 Ka.73329 : . ) —t%lt;
Stundards used £ oo

1. Dand Pass Tilier Wavetek 7524 S/N 90010494, : LT LT 21 ’12 ”’26

[n

Condenser Microphone Brilel&Kjier 1180 S/MN 2889521
Decade Attenuntor Ando AL-205 SN O0H64602.

Eal o

FunchionArbitrary Wavelonn Genertor Agilent 332204 SN MY43042668.

NF Electronic Ina DF-193A $/N 122037,

-

Digital Function Sy

&

Digital Mulimeter Fluke 85204 5N 4985007
. Pistonphone Rion NC-72 8/ 00402446

=

& Measuring Amphifier Brict&Kjar 2636 SN 1537484,
Exade of Recelpl 24 Jan 2024

Dule of Caltbratien : 22 Feb. 2024 (FR)
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IHAILARD NSTITUTE OF SCIERTIFIC AND T ECHNUGLUGICAL RESEARCH (TISTIY

Request No. 21-67073) MTC No, EEL, BP, 14660187

L. Absolute Scashivity

Reference Acaustie Measwied value (dBY | Deviaon A 4] y | M pennitied
Signal iy Nefore adpusi| After adjust| vaheefdD) |Jimit class 20000y {2dD) of measuremenl {-d0}
113.92 H4Z H A 0.0 1.0 0.30 WA

OlficesLebatatery

e N T 5 P O
v 5 Crng, T
el WA G I3 1T ED evt 31R 130
b g 02228 A1L5

1ran m o+

Note: The extemnl ealibritton adjustnient was frstly perfonmed. The iatemal ealibration adjusisien:

was (hen completed m the display of 1139 dD

'

2. Self-generaled noise

2.1 Narmal test

Measured vatug u Mant

(1120) (1B} of measuremyat (3d0}

26.4 0.10 N/A

2.2 The micraphenae of the sound fevel meter was reploced by cleeteieal signal bapul deviee

. Frequeacy | Measured | Uncertainy | Moximonipenmitted unceriainty
W ! value (di3) {+dB3 of measurement §2dI3)
A Weight 124 (AN Wit
C-Weiglt 189 Q10 N/A
Fla 238 [} N
Date of Calitration . 22 Yeh 2029 30
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Request No, 21676731

NTETR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECEHNOLOGIC AL RESEARCH {TISTR)

MTC No. LEL. BF. 166:/0167

3. Acoustieal sipnal test of frequency weiphtings

Teequeney § Beviation feam [roqueney rspimse curvetd] [ Seceptanee Timu f Unceriiaty | Maximum-permisted uneerainty
tHzy Anweight Cowaight Fht clasy 2 {05 [R5 H of measurzmens {+dB}
f 125 0.1 G0 0% 15 245 04
: 100 6.2 0.2 0.2 10 .45 06
: & 000 Rilv 0.7 0.8 50 .45 07
: 4, Electrical sigral test of frequency welghtings

Froguency | Bevidion fram frequeney response curvetdB) | Acceprance Jimig Uncertainty] Maximun-permitted unsemainty
fHz) Anweight Crweiplt Flat cluss 2 {+dB) {=dB) of meacurement {2 dB}
63 ng 00 oo 10 0.20 0.4
a3 01 0.1 0.0 ] 020 0.6
280 LN} [ER4] 2 ES 020 04
p1E] (L3} [ER4] a0 BS 0.20 0t
1000 Like] 6.0 an (R G20 04
2000 0.2 -(h2 2 0 020 o4
4 00 0.3 0.3 05 kXY 0.2% (2]
£ 000 ol 04 -1t 50 0 0.r

Date of Colibration 22 12b 2024
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Request N, 2167423

PHAILAND INSTHUTE 08 SUILNTIFIC AND TECIINOLOGH AL RESLARCH CTISTRY

MTC No. EEL. BP. 1660167

5. Lonp-term stability

3 Measured Devigied | Accepraner hmin Unsanaingy Maximum-permidted onceriainty
Tene safue (43 vilue (di3) class {44 [E511%) al meagurement (=B}
Bepin 94.0
0.0 6.3 G106 L3}
End 940
Z 4. Frequency and lime weightlngs ag 1 Hz
4.8 Frequency weightings al 1 kilz
Frequeney Measuored Ieviated | Acespance tmig ncertainty Manimum-parmidted UnsTainTy
Weighting varluz () vatue (dB} elass 2 L04) {zd al measurement (2B}
Arweight 940 i} 0.2 626 02
Cweighe 4.0 iXi] 0.2 0,20 02
Flat 940 [Xi] 6.2 [l 0.2
6.2 Time welghtings at 1 kHz
Trequency Measured Deviated | Acceplanee Ty Uncentainty Afaximum-permnid uncerlainty
Werghting alve (dBF vt (B} cluss 2 (dT) {+di}y of measuremens LdBY
Fast 244 &0 0.1 0.8 0.2
Slow 4.0 [ix] ot 020 02
ley 940 L] 0. 0.0 02

FIS PRI
THIN 3T

THAI AN NSTITUTE OF SOFRTIFIC AND TECHMLOUGIC AL RESLAKCH (TISTRE

Reguest N, 116748231

7. Level Havarity an the reference fos el ranpe

MTC No. £EL 8P 1660167

Antetpated Mensired Deviped | Arceptancs Jimat L ir Ma permittad y
salue {dA¥ sahue (dBY ik ) class 2 (2613} £dB3} af mzasaranent { L13)
137 1371 o i 230 0.3
136 13610 0.1 [N} 30 L83
135 135 0.1 N 030 03
2] 1340 0.1 [N .30 [1%]
129 1240 a3 il 030 03
124 1240 00 i1 .30 0.3
by 1130 0.0 i1 G0 03
P4 FREN] 0.0 i 030 0.3
1] 1050 006 14 B30 0.3
115 HITN) [i2¢) il 0.3y 0.3
g 9o (¢ 11 030 0.3
P2 910 (134} 14 030 0.3
8% a0 06 1.1 0.30 03
w4 B0 [i3¢] 11 030 Bl
7 791 (3] 11 030 63
k2] ELN %] 1.1 030 03
o 6o o 11 B30 0
L] 640 [Xi3 1t 1136 A
Drzie of Calibration DEeh 2
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Request No. 2167013

THATAND INSTHEUTE £ SUCICAHEC AND TR HNOLOGIU AL RESEARCHATETR)

MTC N, ELL, BP. 16610167

7. Eevel Unearlty on (he reference {evel range (conl)

Anteipated Measmed Dvinad | Aceeplance Bimit Ulncenzmty Maxbmunipenmitied uncoramly
valuz i) vaiie {45} salie (B} class 2(+df} (+dB} of measurzment (dB}

39 560 0.0 13 030 03

54 539 {1 ) 0.3 0.3

4% 49.4 (A4 | nan 0.3

A4 240 A4l b 0.39 03

» 0.0 L] Li 0.0 0.3

M ELH) LX) i 6.30 03

9 Rt &0 B (R0 a3

% 2840 i} |3 Q.3 03

21 70 [ (13 [ n.a

26 260 4.0 (B3 0.30 0.3

15 2548 o0 [ 030 8.1

Abreferenve smad Iovet on th

8, Level linearlity including the level range controf

erence level rangs

Antrapetd Measwed | Dosaaled Atozpancy Linerminaty | Maimun peomited unceramny
Ranps

at fdide salue b {aake tdBI(Eet chass MedBE  todi of imeasiramzng 3 481
Ukl Qi MG [} H O3] 3

Drate of Caliheating N

Bob 2eg




KEC-TISI-TIS 17U28
ATIBTA CALBIRATION 6037

-l
NECTISETIS 17028
ATISTR CALIBRATION 0037

TFHALAND INSTISUTL OF SUIENTIFIC ARD TECHNOLOGICAL RESEARTH [TISTRY
Request No, 21-670231 AITC Ne. LEL. BP. 1660167

&, Level Hnearllty including the fevel range control

i
Al rsforenee level 2 5 dB greater than the underrunge on g level mnge i
i

Anticipated Measured Devivted | Accer L ; T d

Ranpe

volue (dB} value {d13) salue (dB)|limit class 2(+dBY  (+dB) af measurement {2 4R)

30330 a5 150 0e 1 030 03

9. Tenc burst respunse

Tatic Fonchurst Measuted | Deoviated Accey U i Maxi -penhiticd iy
Weighting Pusation, Thimst | value (1) [vatue WBY Hmitchss 2dBY | (248) af measurement {141}
200 1260 ol =10 0.2 o
Fast 2 109.0 ao 41.0:-2.5 , 20 0.3
0.25 100.0 0.0 +1.5,-5.0 020 03 ;
2 119.6 ¢ 210 0.20 0.3
Slow
2 100.0 0.0 +1.0.-5.0 020 03
200 1203 0.1 LG 020 [EK]
SFt 2 1000 [E2d] +1.0,-2.5 020 03
02s QLD [EL] 11.5-50 020 02

Date of Calibration :

ik

N R L LI g e of TITTE

Hzod Cifice

FLANLMATC 062 Rov &
GHize
B R R e P
Thtad
Tel 4661 1 257y 1130 320
[ERIRES o
oth Ernd

LR Rl AR [
Farpl o dtetrmtnVekw e it b Ll ik g

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

151-431/1 Sisinthem Rdl, Bangbumry, Bangpiud Bangkok 10700 THAILAND:

MALTISHTIS 17025
Tel0-2435.8800 Faxd-2433.3679 e-malfcalcenter@sithiphomicom hitp:/fwwwishiphorm.com CALDRATION 04

Cerl. No.: ACL23313
Papes : LofB

Calibration Certificate

Equipment : SOUND LEVEL MEI'ER

Monufacturer: RION

Model : NL=Y chrophone UC 324 Pr:ampllﬁu NEl 2::

Seriul No.: 0597155/ 180393.'38168

1D No.: BKK_F50993

Conditlon As Found ; GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO;, LTD.!
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD;
KHWAENG PHATTHANAKAN, KBET SUAN LUANG.f_
DANGKOK, 10250 TIRAILAND.

Locatlon

Ambhient Temperature : (2303 ) *C

Pressore s {1013 23 ) kPa

Relative Humidliy : (500 =20) %

Received Date :
Callbretion Date :
Date of Issuc:

11 OCTOSER 2023
1920 OCTOHER 2023
24 DCTORER 2033 -

Nathakom Pisutpizan

7”M

{ Thanakul Petchurai

Calibrated by :

Approved by :

This cenificate is issued in accordance with the requiremente ol ISQVIEC 17025 stndard, may uot be reproduced

ather tian in full. except with the prior written approsat of the kead of Calibration Labarston

QF TEI TN AT iM0

Head Qffite

Fax 10620 2ATY

THAILAND INSTITUTE QF SCHENTIFIC AND TLCHROLOGICAL RESEARUH (VINTH)
Request Ne. 21670231
10, P'eak C sound level

MTC No. LEL. 152, 1660167 |

Number of cyeles i § Anlicipatcd | Measured | Deviated T L& i blasi -pennined
et sipust value (B} | vabue WY [value (0B Bimit ¢lass 20rdBY  (1di) of mcasurament (=dB)
Complete cycle 125.4 125.} -0 3.0 0.20 0.35
Pasilive half eycle 124.4 1241 -0.3 20 0.20 035
Nopative halll cycle 1244 1241 0.3 0 0.20 0.35

1. Overload Tndicatton

Beasurcd value jdiB)

Deviated Aceey u i i -parmilted
Positive HNepgative
one-hall eycle ane-half sycle vahi (dBY  [limit class 2(0dDY (1dBR) of tnensorement (1dl3}
136.8 11638 0.0 15 020 025

12, Migh-level stability

Measured Deviated | Acceptance Hindt U Maxi penniticd
Time
value {d) value (Ui} class 2 (xdB} {+dB) of measurcment { +di)
Repin 139.0
0.6 0.3 .10 ol
End 139.0

Calibrated by .
W %;J

(Mr. Wittawal Suponich)

Approsed by -

m; ﬁ\‘faﬁﬁds Labaratary

Endusirha} Metralapy and Tesling Svrvice Centre

Electrical nnd E

aic of Calibratinn © 22 Feh 2004

Date of 1ssue o 23 Feb 2024

Ref: 2011267012900396004

Ll of Cemificate

teresteited
REERE

2 arupee

PMELIMTCSI2 Ry &

Gifice
130 Fhafic oyl el 28 dni,
Thadar

] L,
s 20 Thodand

LA ) 101 160 0 2283 LA
oo 16800 2327

ERTE LN

e 59 32
wresgedron Erit st o th

st <

SITHIPORN: SITHIPORN ASSOCIATES CO.,LTD.
wrobereres CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23318
Jdob No. : VC6TACDIIE

PFages t 2alg
Calibrution Procedure : CP-aC-0l

Calibration Method ;

This cquipment wes calibraed by based on [EC-61672-3 (2013} Si,a.m.lard f‘m: zound level meter (SLM).
The SLM had tests to Acoustical and Electrical signel tests of frequ i

EET

with ic chamber and Refi

Standard Instruments.

Tor 1055 results of each items were made by observation ol each tnstruménts dm;}lay nnd alsa wnh SLM's display.

Conditien of this resut of calibration :
1. Rekerence Standand Tnstrumers : JREReE
Ipstrument Mol Serlal Mo, Crrt Mo, DueDute

Waveform Generator 332104 MYABG17076 EF-(K0923  07-FED-24
‘Waveform Generatar 335118 MY52302742 CF0I0-23  OF-FEB24
Digital Mllimeter 334614 MYS3220104  EEL.BP 300266 13-FEM-24
Digital Multimeter 334614 MYSS220076  EELBPZDA2GS  13-FED-24
Digiul Multimeter 344614 MY50024273  EELBE 310266 14-FEB-24
Programmable Attenuator MAT-1070 62100214 IE: 08-FED-24
Condenser Microphone 4180 2977900 i4-I-‘EB-24
Measuring Amplificr NA-a2¥AL 34560495 14-FEB-24

2. This result of calibratfen was found secwtate as shown on daie and place ofcnl'brau

3, This cerfificate is tmeeable to the i

1 system of unil

1.1 National Instinne of Metrology {Thallznd).
3.2 Thailang Instinute of Scientific and chtmolom:sl Researchi (T[STRJ

UF-181 2=t H -0 20661

o Al e -

g corm o 0 et B T g o T T

Baw LUERY




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
At CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort No. : ACL23338
$oh Ne, @ VOETACO0LT
Pages @ lof§

Summnry of Measurement Hesdle ;

Staximum-permitted

Parznieter uncertatnry of

messurenient (dE)

1. Absalute sensitivity NiA

2. Scif-generated nojze

3. ical signal tasts of freg ighti

135 Hz

1000 Hz

000 Hz

4. Elcctrical signal tosis of frequency weightings

For 10 Hz 10 4 KMz

<=

For > 4 kH o 10kHz

For > 1051z to 20 k112

3. Frequency and time weiphtings a1 1 kHz

6. Long - term stabifiny

7. Level linearity on the referense level rangs

8. Level lincarity ingluding the Jevel range control

9. Tune burst response

10. Peak C sound Javel

1. Overload indication

12. High level stability

R R ES PA P P P

Note : Pazs/Fail evaluation for cach parameter,

with be considered together from the limit and the Maxi P 2 jy of h

QF-T% 200300

7 AR

SITHIPORN. SITHIPORN ASSOCIATES COLLTID.
P CALIBRATION LABORATORY

Continuation of Calibration Certificaze

Ceel, No. ¢ ACL23338
Job Ne. @ VOETACA0LT
Peges  : Soff

4. Electrical signal esls uf frequency weightings

Weighting network response with relative 1o 1 kHz

Frequency Daviation from vatiows Begtoncy weighting rezponse curve (d8)
{Hz} X 3 PR
Fiag C-weight
63 0.1 0.1 o0
125 .1 0Q 0.1
230 .1 [0 6.0
500 .0 0 0.4
1000 0.0 EY 0.0
2000 0.0 [ER¢] 01
4000 00 0.0 &1
200D 0.0 0.0 &y

£ Frequency sid line weightings a1 1 LHz

5.1 Frequeney weightings at § kiz

Anticipalad Measured Deviated

Frequency

Value Vb

Welghting (dB) tdB }

A - weight 940 940
C - waight 44.0
Flat S0

$.2 Timz weighting st | kHe

Artizipated Devinted AcTeplance
Frequency Value Vahie Limits
Weighting (4B {4y [N
Fast 4.0 03 + (L1
Slow 840 0.0 0.1
Leg 5.0 4.0 EXR

6, Long - term stability

S{M Display | S1M Display Deviated Avcepiance

Freguency ot inital at flnal Yalug Lisnirs
Weighting Ldi 3 1dB) Ldl3 ) 1448
# - weight 044 4.1 01 ~43

QF 15124 fH-eeZiitnd

YA

SITHIPORN; SITIIPORN ASSOCIATES CO,LTD.
aeniates CALIBRATION LABORATORY

Continuarion of Calibration Certificate

Cert. Ko, ACLDIIE
dob Ne. = YCETACNRLS
Pages 3 1uf8

Hesult ol ealibration ;.

. Absolute sensitiviy

Reforemss
Accustic Sipnal
(4B)
93.9 (#3.98)

"'A:cepmncc

2, Self-gencrated noise
2.1 Nomal sest

Measured Value
{dD}
154

22 The mecrophonz of the sound levet meler was replaced by clectricat nig

Frequengy Measured value
Weighting (i}
A - weight BEJ
C - weight 17.4
Flot 230

3. Acousticsl shynad tests of frequency welzghilogs : :

Metar free-fleld acoustic response at o leyd)

Frequeney Deviatior fron +arious fidqiiancy weighting responst ourve (4B}
(Hz) Pt U Avtigls /\cc:'pl.:mcc
Limits
125 0.1 0.2 0.2 +1.5
1060 0.0 2.0 0.0 + 1.0
8600 12 1.2 1.3 +5.0

OF TS 2 D000

SITHIPGAN: SITHIPORN ASS0CIATES CO,LTD.
e CALIBRATION LABORATORY

Conunuation of Calibration Certificate

Cert. No. : ACL23N8
Jub Ne. @ VCETACODTE
Pages  : Gef8

7. Level linearlly on the reference Joved range

Anticipated Measured Deviated Aczepraged
Vitue Value elie: 2 . Limis
(4n) (n) i
$37.0 37,1
135.0 1361
135.0 135.1
134.0 1341
1230 133.0
132.0 1320
131.0 131.0
120.0 129.0
124.0 1240
119.0 191
1140 114.1
19.6 1091
4.0 104
99,0 9.1
94.0 950
8.0 83.0
§4.0 340
9.0 730
o 4.9
0.0 90
644 &40
0.0 590
340 544
490 430
440 440
390 35.0
340 4.0
04 280
29.0 289 | i 1]
20 250 40 AR
270 250 G0 1]
26.0 259 0.1 =1
254 M9 0.1 =1

G PN bt

7 Al



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
eetone CALIBRATICN LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arruciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. @ ACL23ME
Job No. : YCGTACODI
Pages : Tol8
4. Level lincarity inciuding the Jeve range cantrol

Anticipated Measured |, Devinted Acceptanee
Ranpe Value Value Valbe s Limits
{d8) By b i
AUl0 5.4 24,0 Y
9. Tone burst #espornste
Time Tone burst Anticipated | Measurcd
durstion, Tb Cycle Value Value
Weighting (ms) (dB) {dB)
0.25 1 108.0 107.8
Fost 2 8 117.0 1169
200 800 134.0 134.0 L _
Stow 2 8 108.0 08.0 0.0 15750
200 00 127.6 127.6 0.0 £1.0¢
025 ! 990 9B.3 0.2 E18580)
SEL 2 3 108.0 108.0 0.0 10325
200 BOD 138.0 128.0 00
18, Peak C soumd level
Number of eycle Anticipated: {. Measurad . ' Acesptance
in Valus | Valus; Lepeak|” Licmits
test signal (dBy | {aB).: {dB)
Consinuous 1338 1|7 i3zl 3.0
Cne 136.4 1364 3.0
Number of cycle Anticipated Measured Deviated Accepinniee
in Valye Value Value Limits
test sipnal (dB) (dB) {da) {48)
Lontinuous 133.0 133.0 0.0 2.0
Positive half eycle 1354 135, -0.3 00
Negative half eycle 1354 135.3 03 =20

QF-TH1 2-0-04- 0200

o Bt

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Serinthom Re, Bangbumn, Bangplud Bangkok 10700 THAILAND. HC-TEITIS mzs
Tol0-2435-6800 Fax0-2433-1679 c-mailical-center@iiibiphomeom http/fwwwaithiphorncom  CauBraAnORgIN

Cert. Nu. : ACL23236

Pages @ lofl
. . +
Calibration Certificate
lquipn:ent : SOUND LEVEL MF.TF.R_
Munufacturer: RION
Model & NI&2 h{icmphunuUC 524 Prcnmph!'c: NH-24
Serfuk N 00658242 / 157752 / 48097
1D No.: BEK_F$0059
Copditlon As Found : GOOb
Customer : ALS LABORATORY GROUP (THAILANE) CO, LT, °

104 PHATTHARAKAN 40, PHATTHANAKAN ROAD.
KHWAENG FHATTRANAKAN, KHET SUAN LUA.NG.
NANGKOR, 10250 THAILAND, :

Location : . Lo : J;;l@‘ﬂ:ﬂh ?
Amhbient Temperature ¢ {23013) “C e SR
Pressure: (1013 23) KPu

Relative Flumidiry & (300 220 LA

Received Date : 06 JULY 2023

Calibration Date = 17-1§ JULY 2623

Date of 1ssue 19 JULY 2023

Culibrated by :

Approved by : 7 %"

{ ‘Thanakul Perchum

Nathukom Pisatpaisan

TIis cenifieate is issued in accordance with the requirements of ISOVIEC 17023 standard may st be repradiecd

otlier than & i, except with the prive wotlen apprevat of the head of Calibranan Latarmony,

(TSIt

Cert Mo, : ACL23318
Job No. @ YC67ACHH1
Pages : Bol3

11. Overload jndication

Measured valug (dB ) Deviaiod |
Positive Nagative ’\{élﬁ
ong-lulf cyele | one-half eycle (dB Y

80.6 9.5 0.y

£2. High leves stability

S1M Diisplay | SLM Display Deviated Acgepianse

Frequeney at initiel at final Yalue Ll
Weighting () (dB) (dB) [
A~ weight 1370 TG [120] 1 A R

The reporied nneertainty is based on 2 stansdard uncenginty nruitiplicd by coverage factor k =2

o any valee following calculation prsviding 2 fovel of confiince nfuppru:iilﬁhh‘.ly 05 %

e End oF Cutibration Certifieate .

QF-TRI2ABM 020004 W
= .
7 Ak

SITHIPORN; SITHIPORN ASSQCIATILS CQ.,LTD.
perecries CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. Xo. 3 ACLIIZIG

Job Na, 5 VCARACD0T2

Pages T 2alB
Cufivrstion Procedure : CHACOL

Calibration Method ¢ .
This equipment was calibrated by based on [BC-61672-3 (2613) St:mdanl fof Soand Jevel mter {SLM).

The LB had 1ests (0 Acoustical and Electrical 2ignal tests n!‘frcqumc) ghung wnh Ancchole chamber and Reference
Standard Instruments.

For tests results of euch items were made by ohservation o tach In<lrummi.s displa,

Condition of this result of callbration :
1, Reference Standard Instrunients

Instroment Modet Serlal Ne.
Waveform Generstor 332104 MY48017076
Waveform Generator 33508 MY §2302742
Digital Multimeter 3514 MY53220HM
Digilal Multimeter 334614 MYSI220076
Digital Multimeter ELELIVA MYOMIZAZTS
Programmable Artenuator MAT-31070 62100114
Condenser Microphuie 4180 2971900
Measuring Amplifier NA2KAL 560195

2. This resuk of ealibration wes found accurate as shown an date and ptace of calibration fof l_llihral:d tem enly,
3. This certificate is traceable to the intemational system ol unit maintained at ;. . k '
3.1 National Institute of Metrology (Thuilznd). :

32 Theiland Instimte of Scientific snd T cc}moluglcal Ru-:nrch (TISTR)

QFT 5] 220604

— 27



SITHIPORN,; SITHIPORN ASSOCIATES CO,LT1L)

gL inbes

CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Swmnry of Measuremept Result ;.

Cert.
Job Na.
Pages 1 30f8

Parameter

Maximum-per mitied
uncersainty of
5o mensurement {dBY

1. Absolute sensitivity

2. Self-gencrated noiss

3. Acoastical sipnal tests of frequency weightings -

125 Hz

10U0 H

HOGM Ha

fectrical sipnal lests of Bequency weightings

For 10 Bz 104Kz

AVAN
7

For » 4 kHz 1o 10ki2

For > 10412 10 20 kitz

5. Frequency and lime welghitings a1 1 kI

6. Long - term stebility

7. Level hinzarily on the reference level range

5. Level Hneanty Including the Jevel range control

9, Tone burst response

16, Poadi C sound level

NS N AN N

1. Overlond indication

12, igh Jeved stability

Note PacsFal evaduation for each paramelar,

will e considered togesher from the acevptance limit and the Meximum-perminted y

v of ieas

QF-TRE2-03-04-02 0508

SITHIPQRN: SITHIPORN ASSOCIATES COLTL.
R ETes CALIBRATION LABORATORY

Continuation of Calihraton Certificae

‘7*/?7.‘_}

4, Electrical sipna? tesls of frequency welghtings
Weigghting network response with celative o 3 kidz,

erl, Na. 5 ACL2I3234
Job No. : VCRGACC0T2
Papes 1 Sald

Freguency Deviation from various [régiency Waighting response cunve (U}
th=) Flat Coveight |7 oiphusepnce
Limits

63 0.1 0.1 ,

123 6.0 [

250 LtEY 0.0

00 3] 0.1

1000 .0 0.0

2 0. [

4000 04 0.0

BO0G 0o 0}

5, Frequency and Hime welghtlngs a1 1 kHz
5.1 Frequency weightings a: 3 Kifz

Anticipated | Mussured Pevinted
Frequency Valug Value Valag
Weighting (4 ) [HIES] (dly )
A - waight 940 940 0yl
C - weight Y

Flat 0

5.2 Time weighting a1 1 kliz

Ardsipated Breviated

Freqgueiey Value Value Limsits
Weighting i 1 1dR Lk )
Fait 9461 [ 201
Slow 940 [ +0.]
Leg A 0 + (11
6. Lonp - term seability
SLM Display | SLM Dixplay Eauistad Aecepianse
Frogueney at iatind ut finat alur 11nsts
Weighting 143 Ly Lt §dil )
A - weipht 94 uan ol 0.3

QF-THE36L04070863

and /’?x?:aﬂ

SITHIPORN; SITHIFORN ASSOCIATES CO,LTD.
aRmaciates CALIBRATION LABORATORY

Continuation of Calibration Certilicite
Cert No. ¢ ACL23Z236
JobNo. : VCS6ALDUT
fages  : dofB

1. Ahsolute sensitivity

Referance - Asteplimce
Acoustic Signal
{3}

93.9 {6393}

2. Self-generated noise
2.1 Kormal 1ent

Neasured Valoe
(dn)
116

b 33 The microphong of the sound lovel mater was repleced by vlectmeal signa] g G
Frequency Measured value
Weighting {dB )
A~ weight 16.3
C - weipht 218
Fiat 217

3. Acnustical signal tests of freynency welghtings :

Mever free-field acvvstic rezponse ot a bovel

Frequency cEighting response eurve {dB)
(11z} 3 IO, Acteptance
’ Fla A-weigh el
Limits
125 0.2 0z .2 1.5
1660 0.0 0.0 0.0 1.0
8006 -1.4 <13 1.3 £5.56
QF-FS | 2tH-04-0 0504
o BE

SITHIPORN: SITHIPFORN ASSOCIATES CO,LTL.

AT NP A

CALIBRATION LABORATORY

Continvation of Calibration Certilicate

R4 2 A

Cerl No. 1 ACL2I2)G
Joh Ne.  VOSGACEOT2
Pages @ Goffl

7 Level liaearily on the velerence levef range

Anticipated Measured Accepumes
Value Value mits
(41 } {dB}

1370 137.0
130.0 136.0
135.0 135.0
134.0 1340
1330 133.0
132.0 132.0
110 3L
1260 1300
124.0 124.0
%0 1190
114.0 1i4.0
THS.0 109.6
o0 1040
900 9a.0
240 440
890 BE.0
349 B4.0)
941 9.0
4.0 740
G20 490
4.0 .5
a0 500
<30 340
404 4905
LS H.0
KA Mo
MO 119
) 259
250 289
284 Y
i) sy 0.4 * 1.1
i) 259 (] 111
250 2540 0.0 + 1.1

ol .‘QZ://



SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

ansnrtatos

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerd, o, 3 ACL23236

Jeb No. : VCE6ACEDI2
Pages : Tol8
8, Leved lingarity inchuding the level range cantral
Anlicipated | Measured | Deviated Acceplance
Range Value Value Y Lissits
(dB) (ds) {d8)
Auig 94.0 940 AL
9, Tone burst response :
Time Tone burst Anticipated | Measured Deiaatlad © | Acceplatee
deration, 12 Cycle Value Value Value "L 3
Weighting § () (an) Lam) (i)
0.25 1 108.0 107.9 ol 1545
Fast 2 3 1) 117.0 00 151058
200 800 134.0 134.3 (i3] N
2 8 108.0 08,0 0.0 14 {35.0¢
Slow
200 800 127.6 276 0.0 :
.25 | 99.0 58.9 0.1
SEL 2 § 108.0 105.0 00
200 BOO 128.0 1280 0.0
10. Pesk C sound level
Nutnber of eyele Anticipated | Measwred . | Devidted | Acceptance
in Vahee | Vi pials| . Valus Limits
Lest signat (i3 ) 3 fdi) (dny
Conlihuous 133.0 2 13300 .00 130
One 1364 U136 -0.3 134
Number of eyele Anticipated | bfeasured Deviated | Aceeplunce
in Value Value Vahie Limiss
1es1 signal {dl3) {dR) (dB } {diy )
Continuous 133.0 133.0 0.0 +2.0
Fositive hall eyele 1354 135.2 0.2 42.0
Negative halleyele 1154 135.2 0.2 42,0

Qb= FSI20 802000

Hequest No. 21670231

Submliied by
Address
Callbrated ot

Instrument Culibrated .

Deseription + Bound Level Mewer
Manufaciurer i Rion

Model Ni.-5}

Serial No. 00296513 (1D BKK_FS0970)
Microphone < Type UC-52 Wu. 179115
Preamplifier :Type NI3-24 Ro 67522

Staudards usedd

SR

Date of Receipt D24 Jum 2024

Date uf Calibeation

22-38 Feby 2024

Heaa Qffice

3T

A A s et

s

S
NSCTISETIS 3025
CALDHATION 6037

. ALS Labomiory Group (Thailand} Co., Lud.

Bard Pass Filier Wavetek 7524 82N 90010494,
Condenser Microphione Driiel&Kjr 4150 S/N 2889871
1. Pepade Aniennator Andu Al-203 S/N 064064602
4 Functiow'Abitrary Wavelonm Generator Agilent 333204 SN MY44042668.

4. Pistonphone Rivn NC+72 3N 00402436

& Measuring Amplificr Briel&Kjeor 2036 SN 1537484

FHAHAND INSTITETE QF SCIPKTIHG AND TECHROLOGICAL RESEARCH TTISTRY

MTC Ni.

CALIBRATION CERTFIFICATE

Sei 1C, Buappoo Industrial Esiate, Suklumvit Rd., AMung, Samutprvkan 10280

Ambient Environment

2

tEL. BP 1650167

104 Phatthanakan 40, Phalthanakan Rd., Khwagng Phatiankar, Khet Suaa Luang. Bangkok 10230,

£lecinesd 2nd Electronic Studards Laboratory, Induswial Metrology snd Testing Serviee Coatre.

Temperature H{23£ 2

Ridutive Bumnidity (S0 = 35

Ambicat Pressire

. ,_dﬁﬂ Ao P

5. Digitat Fupction Synthesizer NF Electronic Insiniments DF-183A §/N 122037

6. Digita] Multaneter Fluke 35204 S8 4085007
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Continnation of Calibration Certificate

11, Qverload Endicailon

Moasured valoe (A8 } Deviaied: 7 Acosplance
Positive Negalive 1
une-hall cyele | one-holf eyele
39,5 £9.5

12. [Tigh Jevel slability

Cert. No, ; ACL23236
Jo% No.
Pages

: VCGEACHTE
: RafB

SLM Display | SELM Display Deviated
Froquency o inittal at final Value
Weighting (dB) (dB3) (dis)
A~ weight 1310 137.0 (Y]

The regorted unecrainty is bused on a standard unceriainty muliiplied by coverage fEgtor

or any value faTlewing calondntion,prosiding a laved of confidenve of appmxim@cig; 9_5 ]

QT TS24 200

Tate of Calibration

Ens of Calibration Ceriificate

VTSR

NECTISETIS {702
CALINRATION paY?

THAILAND INSTITUTE OF SUENTING AND TLUUSOLOGICAL RESEARCHITISTRY

Request No 2 -670231

4, Power Awmplifier Bricel&Kjrer 2706 5N 1517650

10, §peaker Tannoy Limited, Great Brisan Batsh Patent No 21530

11, Digoal Mulnerer Agilent 343014 SN MYJ4005560

12 Prog

Caulibration Procedure

Alter T

TPA-303A SN 2212,

MEC No, EEL BF 16501067

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-162-03, which

muasurement meshod

This instrument has been

Metredogy (Thaikind)

d agnins

were based on |EC 61672+3 Electroncalsties - Sound Level Meters - Part 3 5 Periadic tests (20)3). These calibration
preceduses were related to the clectrical and acoustic signal tests, The electrical sigaal test was carmied ogt with the

direet measurenent miethod, The acaustiy signal lest sus performed in an anechie rmom with the comparison

$at the Elevtrical and Electmmiv Standards

Loboritory (EEL), which ate trceable 10 e Imernatinnt System of Units theougeh e National [stitute of

The information o actual reading is ettached heresith and (he uneertainty limit quoted refer o the

mensured vafues enly

The repatied expanded uncerainty is based upon a standard uncertninly multipticd by a coverage facter

aman g
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k=2, providing u fevel of conlidence of approximately #5%
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THAILANG INVSTITLFL OF SCIENTIER AND TeCHNGLOGIC AL RESEARCH TSI

Request Nen 2T-67023 MTC No. EEL. BP. (890167

L. Absolute Sensitivity

Referance Araustic Messorcd valus 1] | Deviation [Acceptaes limi] & necraiany [Fasimunpeamitizd wacermmy

Signal 1di Before :aJmE Alier sdjust

Class 2 {213} [E2UE]

ol mcsamemnt (208}

11296 Hig 41 ¥ 030 WA

4z |

harer The extemal calibration adjusiment was firtly performed. The imernal calibration adjustmen

wits shen complowed af the disphiy of 124 F i

3. Self-penerated nolse

2.1 Normai test

Mosind vafue Urastuanty Mavimbn-perinittt wnseraingy
[f:133) {xadfs) of measuremnenl (2B}
94 0.10 NiA

1.2 The microptone of the seund level meter was replaced by electricsl sipnal input deviee

Froquency | Measered valuz [ Uncertanty Meitmule peritied Unerimnty
Welghtmy [RI:H3 FRUE)] sl nerzurenent (dRY
A-Weigin 18 [ 8+] NiA
CAeipht 16,4 0.40 NiA
Flat 21g 0.10 HNiA
Date of Calibirs Feb 2024 LR

NSCTHSITES
CALIERATION 06

THAILANT INSTITUTE QF SUIRNTIFR AND TROBNOLOGIC AL RESEARCIEETISTRI

Reguest No. 21-07023 MTC Ne. UL 81 1690147

A Aevustical signad test of frequency weighitings

Froquamey [Devierton Srem fraqusncy response (it Azzepunce limit Urcerizmty | Masimam-permitiod isccninaty
(H2) Aveght | Coweight Flat <lass 2 {2031 [EGIH of messersnan (B
125 4.2 4.3 03 1.3 045 1873
Halcy G2 -2 Rtk e .43 an
& 000 R 0.3 RO 50 045 0z
4. Elcerrical signat test of frequency weightings
Frequeney {Devistion From fequancy responyas (diH Apggpunce limit Jrcertafity § Maxinum-parmiited uncertasaty
[} Asvergin | Cowepln Flat wlazs 2H2dB) [edBY of measurament (241
3 0.0 ot [} 10 4 a0
£23 0.0 oi 21 15 020 06
250 an ol ol 1.5 4.2 0.6
560 0n 0o a0 1.5 b.20 0.6
1000 L} a0 a0 1.0 .20 0.6
2000 121} o a1 0 0.20 0.6
a0 [} 0 a1 R 0.20 (23
8 I @1 0.1 18} s5q .20 (A
Drate of Culitation 2236 Feb. 2024 509

FREBL#ATE 002 R §
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NSC-TISEAES 1%

ITISTR CALTHR A TH 35

THAIL AN INSTIRUTE QF S48 AND TECHAULOGOIC AL RESEARCH ¢TISTRY

L 2167023

MTC Nen LEL B 1694167

2 Long-term dabilily

Tanc Mowsured Value Breviated valse L i pamitzd ancesbang
) £diny vlazs 2z d0 Erdh wf rvsstec (=81
Hegin va g
0% 03 olo 1
Frul 4.0
6. Frequency and sime welghtdngs at § kHz
6,1 Fregueney weipghlings 2t | Kllz
Erequeney | Meesared Value | Doviaad vakus fizait Uneenainty pemsted uncertiny
Werghtilg 1dsy 3} ahasa 2 (08 114D} of rasurement { >dli
A-weight wig [EA(] 0z 0.20 13
Croeight 940 B0 alt ¢.20 0l
Flmy 843 [t 0.z 20 02

&2 Fime weightings 1 1 kHz

el valus

Accepianis Himn Manimurn parmitted i ananty

Wcighung iz [EEY] dhass 1B of mzasurcunast {41
Fast A0 o0 (3} n2
Slow 04 1 a0 L3 0.2 02
teq w0 40 ¥ 820 a2
.
L e ;
hp

18051y

© e

FTETA

HEC TS
CALIRATION (037

THAE ANDINSTIA N E O SURRNTIFC AND FLORSDLOGIC AL RESEARCIO TSt

Request da 2-6710231 MTC No LEL BP Hevola?

7. Level lincarity on Ihe refereace level range

Anspaed | Mezoered Valae | Devimed vales Accepanze Himi ! Y1 perminizd wcconty
vy (B} 1B H) chasa Tixdiyg edin of menarement (14131
137 1370 [} T 0.3 (K]
1o 1368 [1R1] B 0.30 6.3
33 1350 X4} i .30 ul
(KA 1336 oo il R .3
132 1326 a0 11 630 &3
13 130 00 1.1 030 03
130 130 uo 1i .30 03
129 1294 04 i nan 03
124 1244 ad B 0.3 03
1L HITEG 0.0 I .30 0.3
25} 1140 K] it 30 UE]
{02 HF0 o0 11 030 01
1M THO oa 11 0.30 0.3
2 w0 o 1 [ER] 0.3
4 el [LR¢] B! Q.30 3
89 B0 g 11 430 ]
4 B0 0o 11 830 03
79 54 i1 I 6.3 03
74 T4 LiE13 & 038 3
iy SR iR [ {130 (O]
I (K 01 i1 {3 (£
S4 Ine i it [RU] “3

nou
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NEC-TISITIS 15828
CALIBRATION 8037

e
REC-TISLTIS 17625
CALIRRATION 03T

THALAND INSTITUTL OF SCIERTIFIC AND TECHROLOGICAL RESEARCINTISTR)
|

f o Request No, 21670231 MTC No, EEL. DP. 169:D167

7. Level inearity on the reference fovel range [cunt)

Articipated | Measured Vadue Deviated walue P limit Lertpiny A P 1]

value 1dB) i) [t 1) clasy 2 (zdH) {446} ol measgieinen {zd8)
54 539 -0 1.4 0.0 03
49 89 -0.1 1.1 0.30 03
44 43,9 0. Ll 0.30 &3
39 389 0.1 1l G.30 03
34 334 e 1.1 .36 03
2 RHE) 0.2 11 030 0.3
28 7.9 -0 L1 030 0.3
a7 pLAY -0.1 i1 030 0
26 259 0.t 11 030 0.3
25 249 i i 0.30 03

K. Level lincarlity including the level range canirol
At reference sound level on the reference level ringe
Runge Antieipated valoe § beasured value | Devisted 14 Yimit| L M. P | ungertunty

; disy (anB) value {dB) | class 2 {281 (i} of mezsaremen (LB

: 30-130 940 910 0.0 Ll 030 0.3

[3ate of Calibratian 23-78 Fch 2024
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ATISTA
THAILANT INSTITUTE OF SCIENTIFIC AND TECHNOLOUGICAL RESEARCIHTISTR) |
Request No, 21670231 MTC No. EEL. BP. 1690167
8, Level lincarlity including $he fevel range coatrol H
Atreferenee fevel ot § ¢ greater than the under-range on a kevel renge :
Rusnge Antiepated value | Meossured valae | Deviaied [Aeveptance limid Uncertwnty M P d uncetainiy
{daB) Wi vahoe (81| chas 2 (D) (xdB) af messunement {dit}
30-130 23 5.0 a0 11 036 0.3 !
g. Tane burst response
Teme Tuncburst Measurod valee | Deviawd [Aceeptance liminf T yat P 4
Weighting | Duratioa. Th{ms} dm volue (0B} | class 2 (=dB) +dn) of measurernznt (A @)
200 1260 ) EA R G2e 0.3
IFast 3 1089 -0t +1.0:-2.5 020 03
.28 1000 [+ -1.5.-50 020 0.3
200 iy s 03 =10 0.20 0.3
Siow
2 .0 0y +1.0;-5.0 0.20 &3
i
H
Tale of Colllration 22-2% Feb. 2024 By
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! s o foa et i 10 goarea ot 1R
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CALIGRATION ()7
THAILAND INEHTUTE OF SCIENTIHU AND TLCHNGLOGIC AL RESEARCH TSI
Request No, 21670231 Al'TC No, EEL, BP. 169-0167
10, Peak € zound level
Number of eyelos in Antcpatedl | Measaral | Devired {Acceptance lioml Lowertainty Maximun-pzmsited wnecrniziy:
test sipnat value (4B} | value el | value (B clase 2 (2B [{X):3] of measurcraco (HdB)
Complete cyele 1254 J255 (18] 0 .20 035
Nasitive haif eycle 1244 124t 03 20 020 033
Negative lalf eyche 1244 1241 0.3 0 0.20 0.35
11, Overload indication
Myuzarcd value {(dB) Devisted {Acceptance limil] Unzertaingy | Masutinn permitted uncenainy|
Pusiline one-haffeycle Negatbve ore-halfeycle | vadue WBY | «lass 20440 {2dB) of messuremerd (xdB}
135.4 1354 Qb 15 0.55 028
11, High-level stability
Time Measred oviated vatue f limit L i f d ungeriamty|
valu: fdB) [£1:] class 2 1zdId {34t of measurement (244
Hegin 1290
£ G0 03 a.10 &l
End 129.0
Appraved by :

Calibrated by /'j j?

=

{Mr. Pannnsit Miasingsn) ﬁ%‘
= Dipsines
FIUETA

Esectrical and Eleetrpnic $12adards Latorntory

2 industrlal Metrology and Festing Service Centre

.29 Feb 2024

Date af Callhration 28 beb 2014

Bate of [ssue Rof 201126701 29003H6M7
End of Cernficaie g .
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Request Na, 21-67023 MTC Ne. ELL, 3P 17010167

CALIBRATION CERTIFICATE

Spbmitted by
Addeess

- ALS Labartory Group {Thatfand) Ce., Ll

104 Phauhanakan 30, Phatthanakan Rd., Khwaeng Phaitankan, Khet Suan Lusng, Bangkok 10250
Calihrated wt Ricctneal and Eleciconic Standards Laboratary, Indusiial Metrotopy and Testisg Setvice Cemre
Soi 1C, Bongpoo Indusirial Bstare, Sukhumvit Rd., AMuaop, Sanuiprakan 10280,

Insirument Calitirated : Ambignt Enviranmeat

Deription Suund Level Mater Tetperature W23 NC
Manufaciune Rivn Relative Humidity {50 = 15) %
tode] NL-42 Ambient Pressure < §181.32541 5 kPa
Seriat No 0206514 (1D: BXK_FS0971}

Microphone : Type UC-52 No 179116 .

Preamplifier : Type NH-24 No.§7523

Standards used !

Band Pass Filier Wavelek 7524 5/N 20010494,

S

Cordenser Microphone Briel&Kjwr 4150 SN 28895871,
. Decade Allenuator Ando AL-205 S/N 00364602
Function Arbitrary Waveform Generstor Apilent 332204 S5 MYA4042608.

ER

.

. Digital Function Symhesizer NF Electranie Tstnuments DF-193A 59 122033

Digitad Multimeter Flike BS20A S/N 4985007

Y

Pistonphone Rion NC-72 S/ 0002446
. Measurng Ampltter Briiel&Kjer 2636 5:N 1337484

oo

r

Date of Receipt 2 Jan Mi2d
Date ol Calibratlan




S
KSE THRITIS 17025 < SUTIS1TIS 3025
"‘_7 TISTR CALIBRATION 9057 o . NTSTR CALIBRA TR B3
. . ;
THAILAND INSTETUTE 03 SCTERTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR) THAILAND INSTHUTE OF SOIRNTIFIE AVD TREHNOLOGIC AL RESEARC B UTES T i
Request Ne, 2670131 MTC Mo, EEL- BP. 1700167 Request No, 11-67/0241 MTC No. EEL BP 170:0167

9 Pawer Amplifier Drael&Kper 2706 57N 1517058 1. Absaluie Sensitivity

3. peaker Tannoy Linited, Grem Brisin Brivish Patens No. 215300 Reference Acaustic Measued value By | Devigtion |Accaptines Himit] Uncedamty | Maximumepoamined seccnanty
1% Biphal Mulometer Aplent 34431A SN MY 3HISSH0 H S1pnaz GBI Befarz adjuat Afies adyust | valuc (dBb P Closy 2 240 [£0HT] of mcasurcmam 248}
12 Programmable Attcanator Tamagaws TRA-303A SN 2212, IREN 1144 HER 0l 10 0.30 NA
Nate: The external calibration adjustment was fissdy performed. The intemad calibration adiwstment
Calibrativn Procedure was then completed at the display of 1737 4B
This instrament was calibrated by using ealibration procedures no CP-162-02 and CP-102-03, which
were hased en HIC 614672-3 Electroacousties - Sound Levet Metets - Pant 3 © Periodic tests (2053}, Thesz calibration 2. Self-genereted volie
prucedures were relaied to the electrical and acoustic sipmal tests. The eleciriea! signal tost was caeried owt with the 2.1 Normaj fest
cheet meassrement method. The seoutic sipnal tost was perfonmed i an anechoic mom with the comparison L I X! permitted uncertaingy
ngasuremaent method 1811 1rdi) of mazmurement (2dB)
Ths tnstrtment hes been calibmted against tary ined w the Electricat and Clestronie Standands 19.7 10 WA
Laburstory (EEL L which wre triceabie to the Ineraational Sysiem of Unis throuph the Nationad Instiste of
Metrolopy (Thaland? 1.2 Tite microphone of the sound leve meter was replaced by electrizal signal input deviee
The inforsention oo actual reading is attached herewith and the uneenizinty tmits quoted refer to the Froquensy | Meamred vatoe  JL [ parmitied
measuned valugs only. W cighting Wiy [EX:153 uf resyronten (£ dBY
The reporied expanded uncertainty is bused upon 3 steadard uncertainty maltipliad by a soverage Factor A-Weight 1.2 @10 NIA
k=2 providingt 4 bevel of conbidence of approximaely 99%% ! - Weight 6.6 fo NrA
Fiat 2.0 610 RN
Date af Catibration 2228 Peh 20N f_-"ni ¥ Trate of Cultbrazion A2-0E Feh. 202 1.9
s s i 4 e o i im . IR, P . - . S+ 7
B Al £ ER L [

FRA R HATE 8067 Rov b

Hewa Cffis:

EEHE L g s
' Pl
' (53]
SUTSPERE B a
fort T
D | CALIBieATER B
THARANI VST IELTL Ob SCIRS TR AND TLUIENDEOGICAE RESEARCH L ISTRI THAILANII INSTTL L OF SOENFIHU ARD TRCHNOLOGLOAL RESEARCHITISTRY
Request No. 21-6711231 MTC No. kEL BF 70067 egquest No. 21-6T-0231 MTC No, EEL BP 170:0167
3 Acaustbeal sipnat 1esz of freguency weightings 5, Long-term strbility
Feeguensy | Deviation frans Frequency tesponas 1B1 Acceplangs bt L asnty § Max PRIz urectangy, Fime Metstred Value Dovimzd vedne Accoplanze dimit Uncertataty Muxipumrpenmited mcertanty
[an) Aswgight | Coweght Fhit closs 2 Ld) {adiny of meaptment {2083 Wit e class 2 {28 tzany F maiu (2}
125 0.5 a6 1] 15 045 0.4 liegin 90
0 03 0.10 o1
1 060 LG i i io 045 o8 brid 9.0
*000 -4 -14 -13 30 0435 [{d
6, Frequency znd e weightings 3t 1 kHz
-4 Efeetrical signal test of frequency weightings 6.1 Frequeney weightings at 1 kilz
regoeney | Devitian frons Trequency responze (dH) Accepince limit U i ponpinad unceeting Freguswoy | Measueed Vale eviited valuz Acgzpnce limis Ehuertainty Maxpmutn-perminied uncerissty
1My Anagight 10 weight Flat chasa 2 (alkd) {+di1 of mensurement (xdits Waghing B i} whas 2240} 114R) of meassremerd (1dfi)
63 LSS 0o [ERY] h)| 620 0.6 Aswgiph 9a0 X1} 02 020 B2
13 41 ag G0 |5 020 06 Crweipht e an 2 .28 0.z
230 A b (] [ 010 1% Flat a1 ol [3e3 220 0.2
560 [ER1] [tR4] 0.0 i.5 020 o6
[ 0.9 [ o0 0 020 [ 6.2 Fime weightings ag | kiz
2008 00 (3] aa a0 0.6 a6 Froquency | Mezeured Value Desssted value Agceprance Hii Uncertaisty Maximun- perwmizied nncz
4008 *8 0.0 an hX:] 0.20 a6 Weeidilang {48} 133} efazs HigdM} 1 of tszuresteal 1200
84680 L3] L] an 50 0.20 07 Fast B0 [N ] [(}] B.20 0.2
Show 434 a0 01 G20 0l
Leg 4340 0o a1 020 ni

Date of Catibeation -5 len 03 4y i Date of Calibratian 2k Feb 2024 59
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\ TIATLAND INSTITUTE OF STIENTIFIC AND TECHSULOGHIAL RESEARUHATISTRY THAILAND THSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCHTISTR)
‘ Request Mo, 21-677023 MTC No. EEL. BP. 170:0167 Request No., 21-6740231 MTC L. BP. 17045167
7. Level linearity an 1he reference Ievel range 7. Level linearity on the reference tevel range (conl.}
Anmicipazd | Measured Valwe | Ocviated value | Acceplanse lunin Unerzingy Marimum-pemaned unceriainty Anbcpated | Measared Valoe | Divialed value Acceplanes limt L I peAmiicd
value (I8 [d153] L) class 2108 (R3] of measurement {1dHY valuz (dBY {UB} (i) <lass 32U (zdB) af measurement ($dY
137 1374 0.1 Ll 030 0.3 54 540 0.0 11 030 03
136 136.1 @l 11 030 0.3 ‘ 49 9.0 a0 L1 0.30 03
13% 1351 21 Il 030 03 ‘ 44 444 0.0 Ll .30 0.3
133 1334 LR 1 030 03 34 B0 0.0 Ll 0.3¢ 0.3
132 13141 %] 11 0.30 0.3 34 34.0 0.0 (B 0.30 .3
131 131 0.1 8] 0.30 2.3 2 280 -0.1 i 230 0.3
130 136.1 o) b 0.30 i) 28 280 0.0 1l 0.30 03
129 129.0 0.0 11 6.30 0.3 27 270 04 1.3 0.30 0.3
124 124.0 0.0 Li .30 03 26 260 0.0 i1 0.30 0.3
(kL9 T 01 i 0.30 0.3 25 250 o0 1 030 0.3
4 1141 0.1 1 2.30 a3
HiY 1090 0o 1l 230 [ % Level lincaxdity including the leve! manpe cantral
M 141 0.t ) 0.30 03 At relerence sound level on the reference level range
_‘J‘? B9.0 0.0 LY 0.30 6.3 Rangs | Anticipated volue | Measuted value | Deviawed Fanat | L Me: penmitted 1y
94 9350 0.0 Li 030 0.3 B [t} saluc (@81 | class 2(2dm (1di) ol tngasurusent { 1031
89 9.0 (2] Al .30 03 0-130 440 940 0 11 .30 0.3
B4 B} @) 11 030 03
9 0.4 ) 14 030 0.3
75 40 o0 11 0.30 0.3
69 69.0 00 Il 030 [L5]
64 64.0 2.0 11 0.30 L]
5 2.0 1K1} Lt 030 9.1 .
Date of Calibration | 22-28 Feh. 2024 B3 Date of Calibrotion 22-28 Feb, 2024 TR
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THARAND INSTITUTE OF SCIENTING AKD TECHNOLOGICAL RESEARCH LTISTRY THAILAD FTL G SCIENTIHIC ARD TECHNOLOGICAL RISEARCHITISTRY
Request No. 21-67:0231 MTC Mo, LEL. B, 7700167 Request Ma, 2)-62/0231 MFC No. EEL. BE, 1700167
8. Level linearlity Including 1he Jevel range contrel 10, Pendi C sounad level
Abreterency levet ot 5 dI3 greater than the under-range on a level mupe Wumbet of eyelesin | Anticipaed ] Measured | Devised T fimn| Enecriaingy | M -pemutzd uncerting
Range Anticipated value | Meusured valuy | Devizted | Acceptance bu| Uagsitaiity ~pernatwd y est sipnal value () | vahis B [ value (R)] class 2 (Y B3 of measurenwnt { <31
0] B} vatug (B} class 2 (2dD) {26 of measirement { i Complele eyele 1254 1255 0.1 e 020 .35
36-13¢ 5 B0 [0 1.4 030 03 Pasitive haileyele 1244 1241 0.3 240 0.2¢ 435
Negative hatleyele 1244 1241 0.3 20 6.20 035
9. Tene burst response
Time Tonebursy Mewsared value | Devaated Timitf L B peimified vy iney 11, Overload indicalion
Weighting | Duraton, Th {rms) py value (dBY | closs 2 (=dB} xdm) of meastrement {(dHY Measured vaiue (4B Peviated | Aecepiazee limitf Unceatointy | Mavsmum-pennined unczriainty
200 1200 0.¢ =10 0,20 03 Positive one il excle | Nepative snechalf eyele | value (B3| elase 2 (Y LIty i incasurement (2B}
East 2 HIRG -0t 41,0425 0.20 9.3 135.4 1354 oo 1.5 0.55 .25
028 1000 [eh4] +1.5;-5.0 .20 03
St 00 1195 1 =10 .20 03 F2. High-level stubility
2 10040 [e2] 1450 £.20 ] Time Mrasurcd Daviated value T bt L pen § uagertaimy
value {UH} {dn; class 2 (+dBY i=eR) of measureasent (340D
Begin i 20 03 0.19 0l
, End 13050
Calibrated by ,/7 f,_) Approved hy -
(Mr Pannasit Phasings)
Pl
PR
Fiectricat and Eleclronic Standards Lahoratory
Dale of Calibratian  © 22-38 Feh. 2024 Indusiris! Metrology and Testing Service Centre
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Ceritficate of Calibration
Cusinmer

Certiflzate N 2 24 SLAMGE
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Conifirae No FLEECET
2023263
1. Indicatran at the calibratlon check frequency
LU Nenleg Maminal Betre Adjost Afice Adfss) Acteptange
— UNCERTAINTY
FAST A MEND Lol BLC ERR [0S ERR Lkelt
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2. Self-penerated noise, Microphone installed

LLC Settlng
PP Veawred | UNCERTAINTY
VI Weightiag ey (£aR)
A 6y | LAl

3. Self-generated nalse, Microphone replaced by the electrical Input signal device
TUC Senleg

Mezwred N

ERTAINTY
FASY - 20130

LT Weighting iy Cz iy
A "t LAt
€ 164 [0}
2 LT £5}
4 Acoustic signal test of frequency weightings (Without Windwerern)
Deviatian from varkus Frequency Atceptince
VU Sening UNCERTAINTY
Welgitlng Ropnag cerve Limsit
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CORTORATL SERAICLS 3 EQUIMENE CALIBIATION ANB TIRTING SERAIUES

TEF 037 w2

LI full, s 4 11m £ a1 OF B Breath ¢ dmruesetc o, Lag

TRE SR R €3 Jow 827 04 13

HLLANG SLANTEANG BANGROR
LES (3) UL

HAC-TELTS
CALKIMATIZI B3y

Cort.Ho.:
Paga,:

23CH1268
tafd

Certificate of Calibration

Eguipment ;
Manufacturer ;

Modg) 1

Soriat No, ;

iD He.:

Candition As-Received:
Received Date :
Galigration Date ;
Relerence ;

Sutmilted by :

Ambicnt Temperature ;
Ralative Humidity :
Calibration Procedwre :

Catlbrated by :

Approvod by :

(\/} Salthtp Meangmai

pH Metar
Hach

HO411d
200100031163
BKK_EN0342
Used flam

26 Detober 2023
27 Oelober 2023
2310-088505C-2
ALS Labaratary Group (Tnaliand) Co.Lid

104 Phatthanakan 40, Phatthanaken Rd.,

Khwaeng Phatihanakan, Khat Suan Luang,

Bangkok $0250 Thaitand

{25 = 25) ¢

50 & 15) %

In - house mathod -

« CP-CHS by diroct measurement with standard
vallage callzrator and direct measurement with
cerllfied relerence materlal (CRM)

- CP-CHB by comparisen with standasd thermomolier

REVIEW BY &ﬂiﬂk :‘PP‘ .
HFFROVED BY f,i_,, AL

LEXT CAL DATE &7 i.‘.‘F'ii.*. .

Wargkem Lerngagirokul

() Warakern Lempagtrakul

{ 1 Panpan Paipim

Issue Date ;

Thc Uneertalnties are for 2 canfidence Proluhiily of upproximatey

21 Octoper 2023
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STD Setting fak) (4B}
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FAST: A2 30130 L
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5T Settfap

initiaf
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Deviaied

=

UNCERTAINTY

i}

L

Note :

ReqZo260

Funetion

Mavimurrpermiiteg

Uncerzalnty of measurement

i Iadication 51 the calibeasiog check Irequeny

Nt appiigable

2. Solfpencruted piise. Microshons insaticd

Notapplizatic

Avtftinge list v Sessean petmiced L5ty wan L€ 10709 S9v7

3,5 Mictopbens rephicnt by the <k izt sigral device Nl applicable
4. Acaundiz shgeal 1em af frequery weightings a8 10 1Ly p (111} vl dl ﬁ
4. Arcustic 3ignal bt of feeypucncy weightings at 4 117 10 10 Klir B70db
* Elocbiestsigaal ied of freqerncy weighliogs, Weighting ners ok respone wilh relative 1o § fite 0.20dy
6 Freqacny and time weahimga ar a1 [T
2. Long Vermn Suabitisg 21040
% Level litearity o the refecnza kel range DI dR
¥ Lovel Enzsity sostialing the davet range comal 6,300
10 Tore burs resporay 00N
1 Poch € Sonnd level 035411
12 Ovetiaad indesvion asap

Ei:h Lavel Seatlily o045

End af Certificate

T e M0 20 A0 Bt St T eerp sty Lt et b teprdia il evert s full, iy

Condition of this cafibration result
1. Referones Slandard Instrument -

Instrumant Serial No.
4982054

1) Ref Standard Thermomaoter

2. Ceniified Reforenca Matetials

Bulfer Solution Manufaciyrer
pH 4.008 CPA chsm
pH 6,985 CPA chem
#H 9.997 CPA chem

1D No,
110RCO44

Cert. Mo,
231808

Lot No,

g
g

13508
13509

831961

el A st of the s i Iontiisnert Ca {41

EIEUR AL Mo 83 fru T2 1)

CerLHe.:
Page.:

23CH1289
20ol3

Dus Data
26 Jul 2024
This certlficatian is racaable 1o Ihe International System of Unit maintained lhrough-

- Technology Promollon Asscdiation (Theiland-Japan)

: Tha measwroment reselts ase Hasaabla 10 51 {rough CPA chem Lid,,
ANSI-ASD Naotionaf Accreditation Board, Accrodited No. AR-1835

Exp. date
14 July 2025

14 July 2024
30 Sep 2024

3. This certificate s valid only le the Hem calibraded on date end place of calibtation.

Caulibration Resufis
Function : pH Measuroment

curve by using butfer nominal pH {4,7,10)

Perorming three buHors
Unit Under Standard pH Actual pH [Actoal mv|  Uncertalnty of Cnvﬂ:agk
Calibration Buffor Salutien Reading | Reading | pH measuremant factor
(mv) () k
pH Efectrode 4008 400: 1:3;45 g,gg: ggg
698 -10 A .
S asnTa0d0E g::? 10.008 -189.3 0.0077 2.00

Remark

- Cen not connect the BNG because the plug doos nol mateh with the socket

Suthy

a 1187344



€= DKSH
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= Certificate of Calibration
R
CorlMo.: 23CH138% dgebd vk
Page: 3of3 e
Calibration Results Equipmant: COKDUCTIVITY METER Cenifoate Mo, C24230202
Functlon : Temperature Measurement Hodel: ORION STAR A5 lssusd Dals; 25 Dscembar 2023
{7} without adjustmant Seriathio, for iDL} X8BA31 Jobs ha.: WO-0012682
This equipment was connacled with Temperature Probe; [T Therme Sclangtic Page. tof2
- Modet PHC281 Elostrode Serisl Ko, YWH.1B476 Model: ORIDNO13005MD  Srand  Thommo Scisntifc
- Seriat No. - 230473042902 * '
Caendition: In Conditien
Dimension of probs, —g
- Langth 103 mm & b & haitand) Co., Lid, it
- Diametar - ‘““‘““"“"""""""12 o uElamar, ALS Laboratery Greup {Thailand) Co, Lid,
. 104 Sol Patlanakam 40, Pattanakarn Rd.
- Immersion Depth 08 mm N .
Suan Luang, Bangkok 10250 Thailand APPROVED BY g
Calibratlon Standarg uuce Error Uncerainty of { Coverage - a7 o as [T AL DATE 15 In \ uf
Paint Temparatura Rezding maasurament facter Condiion: T i : B B € wuna p——
gy r°c} (c) (°c) (£°c) & Hurridity 51F WRH oz 21 4RH
250 25.002 251 0008 ¢1a 200 Calibralion Placs: ALS Loboratory Group [Thailand) Co., Lid.. { Wet Chamisly Lab 2}

104 Soi Pallanakam 40, Paltanakarn Rd.,

Remark : - UUC* = Unit Undar Callbration Suan Luang, Bangkek 10250 Thalland

The reported uncerainty of measurenent was based on a standard uncertainty multipliad by a coverage

Calibralion By:
factor k, proviing a level of confidence of approximately 95 %5,

Calitration Date:
The Kethod uesd:
Troceabllie:

Mr.Srwepan Srijan

25 Degomber 2623

I housa mathod, CAL-WE4S, have on ASTM O 1125-14 and D 6301-14
This carificate is traceabia 1 tho St Units maintaingd by CRM of MIST{SRM)

through CRA ehem Co., LIS, (IEOAEC 17034) Certificate Mo, BOS590, BOGS0T,
950592

-olo-

DS

{kArNitinun Srihawan)
Authotized signatory
o4 Lt (57 W proviton raeaab 2y of measremern b il irationad

-gi q:&
(Mr.Biwapan Srifan)
Person inchatge

o e
he ol I The sed e
™ [ S——_—_"
Thees reauka ma s e2uzta by devations ko specifad eandsans, Thy
b repradiete wate vt bk withesd Repravat of LR Testnology Linites.

mbed by it

ke, Tha repert et not

1A¢m Rusgma e el do5n
OIS H Toclrmingy Lirdisd

2553 DI KN Pt T A s TE263
2733 Tukhum food, Rargerad, Preskune—s, Ranghor #0053

(= Wtahs

Delivering Growth - In Asla and Beyond. CAL-FI-C2400 12 Sop 2022

Sq.ﬂr?',,

@4 1387343

&= DKSH &= DKSH

Tumsradavdmwnioeiadanagon

Cerbficate Ho.: C24230232 Page: 2t 2
Calibration Resulls: saafiluem: WO-00012687
Before Adjustmanl winnfaatio; CONDUCTIVITY METER {u: CTON STARA21S MUENIATRE; X803
Standard Untt Under Cafiiration . Cevatago Factor A1IaEon (L) wyvanau (s}
Correction Uncarainty (£}

Conducivity Sclution Ronding {k} 25 Dec 2023 TwnYsedn 25 Dac 2023 [URTETS
84000 pStem 284 uhfam -B.E40 H&/em 206 GES uSlem Uné | Uhin Uad | Lhed
14130 uSkm 42 e, 00 uSlem 0 1 pBiem Goneral
1280 mSiom 128t mEem o0 m&om 200 a1t mikm = a . pemmInenieg = ©

[e] o 2. auszan | Yodtdfcdy, nwtuuonindon & a
Afler Adjustrent ;.  al 8.0 uSfkem, 1413 S/km, 1288 mSicm o] a) 3, i O - dtle ndne (On-0f Swicth) B o
Standard Unit Undar Calibration cotraction Coverage Facler Uncanaing (£ o] fe] 4. iluna (Keypad) ri] [=]

Condusivity Seluion Raaging {k) o] [a] 5. wilwaa (Display, Scresn Contrasl) o
B0 uSrem B4.03 wSkem DO uflem 200 (X2 #Slem Bredropholemator
14130 St 14 wSizm R uSiem 200 " BSiem [n] a 8. wiuIHSEY {Battery Badkup) 5= 2.5 VDC o o
1286 mSfem 1285 mSwm 0020 miom 2, 0405 m%iem =] j=] 7. Antpufisherrsnsed (Wavelength Conteoy =] ju]

<] o 3. mnuviadu (Wavelengih Cheek) o a
[u] a 9. unAsiAsu (UV < 3,000 hour) o =]
o Ju] 10, usdvriwdnurs (Mizibta < 5,000 hour) o =]
%) fu ] 11 dedtnupudipge (Carcusel Modula) o o
Tho End of Corificate BN ster snd Conductily Mater
a o 12, BufnTwsn ( Elnclrode snd Conneetion Galila | @ o
=] o 13, ssdudvTazs T Cloctroda (Level KCI) 5] [a)
2] a 14, dstiafulaw Elecirode (Dust Protectioh Hesd) o] o
=] ja] 15, wrduddinThee (Stand) ] [}
Turblimeter
=] o 16, dneviufdinn (No Sampie} ] [a]
[+ o 17, aefunvsdocadsacu (= 2.5 Llfu 3.0) o
Auvdosatic tirater
o ful 18, anin Plsion Bureltss Q [x]
o a 19, Funchion Rinsing ard Dezing a a
=] [=] 20, mwudaiatarqinscldronon o a
Srunaly
M Swapan Stlan
Service Engineer
VHin sy veatuTad dv1a

Pl ey e luTed dta
DB Tachinbdo Liviad

]
2883 Eokiurwl Fiopd, Bacgehias, Photiences, Domask R
Frare: w83 7 0

Ceivering Growth - Tn Azl and Beyond.
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TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)
CORPORATE SERYICES 3 : EQUIFMENT CALIDRATION AND TESTING SERVICES

513M PATTANAKARN ROAD 501 !B, SUAKLUANG, SUANLUANG BANGKOR 10130
TEL. 027173000 FAK. 0-2719-5a54

Cert.H ATW243
Page. 1ol 2

Certificate of Testing

Equipment :

Man

ufaciurer

Moded !

Serlal Ho.:
0 Wo.:

Recelvad Dato :

Test Date

GO Meter

sl REVIEW BY . Stk Ak
£000-250%

casio11a7 APAOVED 5

BKK_ENCOTT {EXT CAL. DATE 16/05 !?5

16 November 2023
16 Novembar 2023

Refarance ! 2311-0505DSC
Submitied by ; ALS Laboratery Group (Thaitand} Co.Lid.
104 Phalihanakan 40, Phatthanakan Rd ,
Khwaeng Phatthasakan, Khel Sugn Liang,
Bangkok 40250 Thalland
Laberatery Ci H T {25x5)°'C
Humidity (50 £20) %
Test Procedurs 3 in-< house mathod : CP-CHY
by G Ique wilth Azide Modif Method
Tested by ¢ Walalak Sirithean
Apgraved by ! Sﬂ' E
Approved Signalory
(\/{Sailmp Meangmai
() Yarakom Lempagieakul
( ) Penpan Paiplm
Issue Date : 17 November 2023
B 0328589
SR
AANTL
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) ;
COKIORATE SERVICES 3: EQWMENT CALIBRATION AND TESTING SERVICES fg,r;%;
$M4 PATTARAKARS ROAD 501 1B, SUANLUARG, SUANLUANG RANGKOX 10250 o
HIC T4 1838
TEL B-217-M001  FAX DTS SaLmATIoN YOI

The

Cert. No.; 20LM182
Page.: 10of 2

Certificate of Calibration

Rquipment :
Manufacturer :
Modol :

Seriai No, ¢

ID Ho. :

Submitted by @

Lucation !

Recelved Ordor ;
Calibrated Date :
Amblent Tampemature ©
Ralative Humidity :

AG Line Yoltage :

Calibrated by ;

Approved by :

( ) Pomthippa Tameyakul

( ) Ponpan Pakplm
(") Swwit Im|ak

Issue Date !

00 Meler with Sorsor
¥S)

5000-230V
08101147
BKK_ENDO17?

ALS Laboratory Group {Thailand) Co..bld.
104 Phatihenakan 40, Phatthanakan Rad.,
Khetaeng Fhalthanakan, Khet Suan Luang,
Bangkok 10250 Theiland

TPA Chemistry Calibration Latoralory

15 Nevembar 2023
15 Wovembar 2023
(26:10)0C
(50£30)%
{20222}V

Kunehit Prompre

Approved Signalary

17 Movombeor 2023

are fora

pro¥ability of approximandy 955

Thus eenificsce sy 1ot be repreduced oot than ua (il Fpp mih he prior wTitien
Approval of the head of Cerpomsar Servicrs 1 Bauipmany Colibraian snd Trsting Servicey

A DOBOT30

Cert.No.: 23TW243

Pago.: 2 of 2

Condition of ihis rasult of calibration

. Raference Standard inslruments :
This corlificalion ls Irecanbla (o the Inlesnaliona! System of Ualt through (he relerence standards
laboratery of Induatdat Cafibration Center, Technelogy Prometion Association (Thailand-Japan).

Instrumanis Serial No. 1D Ho. Carlificato No, Dus Date
1) Buralte - 130BU10 23CG1172 22 Mar 2025
2) Balance 11240133862 14CRCO0G 23MM18 20 Feb 2024
2. Slandard Material ;-
Material Marufaciurar LotHo. Azsay
Scdium Yhiosuifele penlahydrate Merck AM176331E 100.2%
Result : Disaolved Cxygen Meter Adjustment With Alr 100 %
Diszolved Oxygen Proba No.x 16K100488
Titration Mathod DO Meter
Standard Deviation
{Azide Modifizatlon Method} Reading
{mgiL) {mgiL) [mgrL}
.18 &.18 0.0055

This raport was cerifed eniy for the inslrumant we tested.lt is alowable to use (or study
the system efficlency,The environmantal impacl control and prosont Lo organization it may concorned
Inlend to use Jor advertising end refemal purpose is probibited.This report may not be repreduced
other In fulh,without wrilter appraval of the laboratory

~olor

sh%;

a 1190287

Equipment ; 00 Meter with Sensor Cert. No.: 23LM192
Condition As-Received ;:  Used llem Paga.:20of2
Refergnce ; 2311-0505D8C-10

Procedure Used :-

Calibration ware conducted uaing in-house calibralion procedure CP-OTQ1 according lo comparison with
Plabinum Rasl Th { IPRT } Inlo Temperatora Bath

The lemperature scale usod was based on ITS-60.

1. Reference standard instrument:

Inatrument Sorlat Ho. Cart. No, Traceable Due Date

%) Digltal Thermomater 3240076 231305 TPA 15 Mar 2024

2. Thia eeriificate is valid cnly lo the ilem cafibralod on dale end place cf calibralion.

3. This certificallon /s traceable to Iho Intemational Systam of Unil.

Ramark: TPA: Technology Promotion Assccialion { Thailand - Japan }

Result of Callbratlen - { ") Withow! Adjusiment

Funeilon : Tempaoratuta moasurement.

This inslrumenl was connocted with femperalure sensor, SiN.: 16K100498

Caliprailen| Immersion Stancard [ Ertor Uncertolnts Coverage

Paint Depth Temperature Reading e =nesnsinty. Factor
(T} (mm ) (T} (*c) e (£C) *
20.0 &0 18.807 10,03 -0.067 .15 2.00

UUCH: Unlt Undar Catibration

The reporied uncertalnly of maasurement was based on a standard unceralnly multiplied by a
coverage facter k, providing a lovel of confidence of appreximately 95 %.
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QLALITY CALIBRATION CO.LTD.
235 Peschkanem 6322 Rosd, Lokeang, Danghac, Bangkak 10160
Tel{662) 421-3200. (662} 444-D182-3, Fax (662) $694584
v gealibratisa com

QUALITY CALIBRATION CQ,LTD.
238 Petchkasem 6372 Beod, Laksong, Danghes. Hangkok 19460
402, (662) 44401525, Fas (662) 8651584

CERTIFICATE No: 24T2852

REFERENCE No . 72019

EQUIFMEXN

MANUFACTURER

MODEL

SEMAL No

1D No

CONDITION AS RECEIVED :

SUBMITTED DY

2
Certilicate of Calibration

: COOLED INCUDATOR
: MEMMERT
. 1CPI50
: F819.6021
: BKK_ENG304
USED ITEM
: ALS LABORATORY GROUP (THAILAND) €O, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN
RD KHWAENG PHATTBANAKANKHET SUAN

PAGE: 1 QF 2

CERTIFICATE Yo 1 24T2852 PAGE:20F2

Calibration Report

EQINPMENT T COCLED INCUBATOR

MANUFACTURER f MEMMERT

MODEL H piecial:]

1D Fe H BRE_EXN03G4 N : F813.0021
RECEIVED DATE H 20-hla2d CALIBRATION DATE H AWM
ANBIENT TEMPENATURE W RELATIVE HUMIDITY 4 %R £ 19 5%RH
COMDITION OF THIS RESULTS OF CALIBRATION

3RS IMETRUMENT Was CALIBRATED ACCORLING Fi3 TLAS G-20 BY COMPARISON WITH CALIDRATED THERMOCOLPLE
TYPE K \RDER KO LDAD CONDITION. THE THERMOCOUTLES WIRE FLACED ON HINE FOINTS AND LOCATED ONE
THERXOCOUTLE TN EACH OF THE EIGHT CORXERS QF THE CHAMBLIR AND WAS AWAY FROM THE EACH WALL OF § em
10O 0 e, AL FLACED THE KIMTH THERMOC! ¥ITHIN 2.5 e, OF TUE GROMETTUC CERNTER OF THE CBAMBER TIF
TRIFORMITY WAS MEASURED BETWEEN HET| FILORE AND OTTHER PROBES AT THE SAME TIME.

I REFERENCE STAKDARD MNSTRUMENRTS -

JSSTRUMENT MpDEL SLRIAL Mg CERVIFICATENs  DUEBATE

1) DATA LOGCER WITH TC TYFE K IYDIRA 26354 T2EGMAR Z3Tesds 14 bl 2d

1 THE CERTIFICATE IS VALID FOR IRE ITEM CALIBRATED A5 SHOWH 0N THE DATE AXD PLACE OF CALIBRATION ONLY.

4 T35 RESULT EXCLUDE LONG TENM STABILITY OF THE UNIT LPHDER CALIERATION,

5 THIS CENTIFFCATE 1S TRACEADLE TO THE INTERNATIONAL SYSTEM OF LRNIT MATNTAMNED AT~

- NATICHAL INSTITUTE OF A
BESSET OF CALIBRATION -

ROLOGY (THAILAND} THROUCH QUALITY CALIBBATION (O 1 TN
WITHOUT ADJUSTMENT
GENLRAL INFORMATION

Overel] Ambtient Tempermiare arcund the Chamber £°C) variation s |
Overl Linz Voliage (V) varistion : §
Instrument Condition - Normal

LUANG, DANGKOK 10280, THAILAND 3

CHAMBER PLRIGRMANCE

CALIBRATED BY H CHAICHARN CH. Contralier Indicating Temgeraiute | Temperaturs Owerall
% Temperatre | Tempotatane Stabitiny Uniformity Variation
CALIBRATION DATE : 26-Mar-4 FRONT (] e (27C) Lo (s
260 200 [ 021 041
TEMPERATURE MEASUREMENT ACCURACY TEST
Comreller | Indieati Meassured Temp T {*C) =t Spread Locatisns Uncenainny
o~ Teawp PC1  Temp (C) | A1 | a2 ] 93 | %4 | Ref5 | #5 §7 | w8 1 9 1:°C)
- 00 20.0 1588 | 1963 | Ta87 | iass | 1008 | 094 | 1994 | 19.89 | 1991 042
NOTE § : THE UNGERTATNTY OF MEASUREMENT EXCLUDED TEMPERATURE USIFOLMITY OF TIE CHARMDER
y NOTE 2: LOGATION § WAS REFEIURNCE LOCATION
i1 NOTE 3 THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S FLACE AT LABORATORY ARGA.
APPIOVED BY . THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A $TANDARD UNCERTAINTY MULTIPLIED BY A
* COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APFROXIMATTLY 95%.
PONGSAK 1, END OF CAUIRRATION REFORT
ESSUED DATE H 21Mar-24
RECEIVED DATE : 20-Mar-24 . .

TS CERTIFICATE MAY ROT BE REFRODUCED OFHER THAN IH FULL EXCEFI WITH 1E PRIOR WRITTEY AFFROVAL G
QUALITY CALIDRATION CO., LTD

-GG REY 03

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JARAN)

CORFQRATE SERVICES 3: EQUIPMENT CAUBRATION AHD TESTING SERVICES

S35 PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG BANGKOK 10250
TELG-2NT-3000-28 FAXD-ZN3-9484

17058
CALRIRARIEN 0520

Equipmant : Buralte

Receivad Date : 23 Fobruary 2024
Conditian As-Racaivad :  New ltam
Calibration Data ; 27 February 2024
Refgresnce 2 2402-075708C-1

Cerl.No.: 24CG852
Page.: 2af 2

Corl.Ne.: 24CG952
Page.: tof 2

Certificate of Calibration

Condition of this rasult of calibration

Equipment : Buratte —
. i f { Reference Standard [nstrumanls
Capacity ! 50 mil HEVIFWBY instruments Modszl Soral He. ID.M9. Coenlficate No, Traceabitky Due datg
1) Balanen XPZOSDOR 1126143764 140RCO04  23MMS38 TPA 15 Sep 2024
Serial No. : - PPROVED Y Lot AL 2) Therma-Hygrograph  THDX-CE 00016540 140ECO0N  23H1275 TPA 08 Juna 2024
’ ¢ C 3) Tharmomater - 0a2181  140ECQ0S 231548 TPA 10 Aug 2024
0. No, ; BRI_END171 .
This cadification is traceable o 5| Unil
Manufacturar - Witag NEXT CAT DATE 27/08/25 2 The certificate is valid only la tha lem cakbrated on date and place of cﬁi»bﬂmﬁnn
3. Trus valug is convartad (o trua voluma at the standard lempermture of 20 C
Mada in :

Calibration resylt:

Submitted by = ALS Laboralory Group (Thailand) Co.itd

104 Phatihanakan 40, Phatthanakan Rd .

Khwaang Phatthanakan, Khat Suan Luang, Nominal capacity Raading Uncerainty k
Bargkok 10250 Thatlsnd {mL} (mt.) [2mL} Factar
Ambient Tomperature : @025 ¢
Relative Humidity : (50 £ 100% i il kil 2o
Baromatric Pressure : 760 mmHg
Calibration Procedure: ASTM E 542 -01 Remark mL = em

Catbratsd by : Halcha Chayyingchaiw

v

Approved Signatary -alo-

‘The reparted uncerainly ol measurement was based on o standard uncertainty multipiad by & coverage
taclor & | praviding a leve! of confidence of approxdimataly 05 %
Appravad by !

{ ) Unnopphal Harachal
(] Srisuda Khamtha
{ ) Sa-ngounkam  Wongsa

{snua Data : 27 Fabryary 2024

The Uncertaintias are for a cosfidencs probability of approximataly 85%

Thiz certTicate misy nat be teproduced ether than in lulh, except wih he stise waten
Approcal ef the head of Corporate Sarvises 3 Equipmen: Catbration and Tosting Senvicss




Metrological Center
SCI ECO Services Company Limited

3372 Moo 3, TBanpa, A.Kaengkhol, Saraburi 18110
Telephone ; +66 2 586 57924  Fax : +66 2 588 5108
Webslte : www.scleco.coth E-Mail : calibrate@scg.colh

Metrological Center

Certificate No. T232157 Page 1 of d

Certificate of Calibration

Equipment : Hot Block
Manufacturer + Environmental Express
review Y . Goretn ik
Madel ¢ B3000-240
APPROVED BY ...
Seriat No. : 2021CODW148 l' f
nextcav oare DREEY
Customer Code : BKK_ENG370
1D Ne. t T2940A5
Customer + ALS Laboratory Greup {Theiland) Co, Lid.

104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Phatthunaken,
Khet Suan Luang, Bangkok 10250

Customer Loention : Wet Chemistry Lob2

Date of Receipt ¢ 29 November 2023

Calibrated By

Sujfar Naknakred ( Site Calibration Manager )

Approved By H M /Boonchal Surlyaweng (Slte Calibration Manager)

Date of Issue : ”_UE“EB_

The unceraimies are fora confidence probabiltty of approximately 95%.

This Cortificats Is [ssued In accordance wilh the candiiens ef arditation granled by the Thal Laboralary Accreditadion
Schima which has nysessed the mussuremant capabllity of the laboratory and ha Urazmablilty to retognized nathonal
standarda and Lo the units of measursment realized at tho correspanding natlona! slandard laboralory, This cerlficule may
ot b reproduced other than In full axcept with the pror written agpraval of the Matrelagical Conter.

FMLE2 $09/30-05-57

Metrological Center
@lSCG SCI ECO Servicas Company Limited
\ oo oo 332 Moo 3. T.Banpa, A Kaengkhal, Sarmbud 18110
Telaphone ; +66 2 686 57924  Fax : +56 2 586 5109
Wabsite : wwew.sciaco.co.th E-Mail : calibratescg.codh

@(1 SCl ECO Services Company Limited
iy yoreriV 3342 Moo 3, T.Banpa, A Kaongkhoi, Saraburi 13110
Telephone : +66 258657924 Fax : +66 2 536 510%
‘Waebsite ; www.scleco.co.th E-Mall : callbrle@scg.coth
Certificate No. T232157 Page 20of 4
Calibration Report

Equipment ¢ Hot Block

Date of Calibration + G December 2023

Envlrozment : Tempersture : 20.E°C23.°C

Line Voltage @ 222.1-227.3 V
Relative Humidity : 55- 65 %RH

O

Conditian of this results of calibration ;

1. This equipment was calibreted by insent 25 siandard thermocouples type T into ils chamber | the other one
standard thermocouples type T use for ambicat temp « The ¢al was dane in accorditg
0 WI-T20.
All date show below were final ¥alues and the initial data fiom customer request . The temperetuze sealt used
was based on ITS - 90,

2. Reference Standand Instumeat .
Insrumeat Modat Instrumeni No. Cenificate No, Duc Date
T TYPET TN221-TN230 T230546 10 Aprii 2024
TC TYPET TN231-TN24G T2I0546 10 April 2024
< TYPET THN26)-TN2TG T230548 10 April 2024
DATA LOGGER  34970A TH9 T230546 10 Apsil 2024
. This cerificate is maceable o :
Matiosal [nstinate of logy [ Thailand Y eough b iogical Center ( NSCATISI-TIS 17025 CALIBRATION 0244))
4. Condition of cakibrated item : good
Equipment Deseription :
Time Constant __2 __ Howr __ 6 Minwte At__150_°C
Fresh AirDamper [JOpen  [JMin ] Medium Mex
D Ciose
[ Mot Availabie
5. Adjustment -
{ ) without adjustment { X 7} after adjustment

FM-L13 108000537

Metrological Center

5CI ECO Services Company Limited
S CG 3342 Moo 3, T.Banps, A.Kzengkhol, Saraburi 18110
Telephonn ; +66 2 586 5782-4  Fox : 466 2586 510¢
Websito ; www.scieco.z0.lh E-Mall : calibrate@acg.co.th

Chacit- M B KATLAALE

Certificate No, TI32157 Page 3 of 4

Calibration Report

ONT CONTROL

ez

Approved By.

FM-113 108300457

Certlcate No. T232157 Pag 40f 4

Calibration Report

Measurement Results

Average Stndazd Readleg st eash positloe (CJ
TNIL Mol d | TNZTHe 2 | TAZI B ? | YRz et d | TR Mo | IR M b | TROT M7 | TRpimaacn | e et

| CAL POINT May 28041 Ly 5L 13045 14085 1504 (e §50.32 149183 idid

it sim | wsato | bsss | reaes | onson | owsess §ono | oseeer | oasone | g | rsoss
Average | 15009 15448 1Ay 1504 1136 15024 5038 132 181y [E A4
" ot 1] D114 113k 1] 70t 1
Mo [ 15049 oissie 1 10938 | 1apdd | 1sT | omwed | oo §osde | omsaw ] 10a)
Min 15343 14381 14300 1492 14935 590 (B 15045 15078 13045
Avege| 13036 | 13004 ] v | w3 | orene | 1o £ opsea | gsean b osear |osess
meu Rz ; »
Mac 150,06 15024 {67 HeSE 15007 RS 15098 15048 131 150.54
Bla 130.01 13007 14180 [Shaid 14902 I 11034 152,23 L 15033

avengr | 85004 | oasend | dede | oreas | onsss 3 ouvar | oseas | iwas | ossees | o1s4

ki o i ol
Mea | asoxs | wam | asewr | astas | onsasr | opess | opesr | omess | owses | oama
Min 15061 191 13118 1R 13041 1065 15073 13001 15034 14991
Aviige| 1300 § oawdn | oiseas 3 oisemn | orses | opave §oiseas | asesd 1 oasena | oasem
tmon T el

Mn 15¢37 19 13933 T2 14741 145,00 13136 EA0.4 13t 15018

sim | ovaser |orsass | ouaae | ovamse | tante | tasan | oasoad | asedz | 1mam | e

Averge | 03811 | semd |otsedd | orawer | wMede | oaass | osgeds ] o1ses | o1 114

Ty

wao |oadbas | tsear | ostene | asesd | oasens | e
S §owesy | 15034 | asosn | 1seas |onees | 1asag

Avesge U004 | 15001 | e | ases [oasmar | ona

Hot Black. Tempersture Blairibation
. Reatiag ['C) « .
Setting C) I T Stabitlry (+°C) Uncertalaty (£C)
1500 1493, 1501 | 130, 531 1.03

oy
The rert clientwas fewsd sovseate a4 shown o date asd place of test aly

The reparted expansed i buied sn sty muliplhnd by e 3¢t & whith fi & I<tistribanicn, providing
skerebol eanhdence of tppravimattly 95 5 1

ApprovedDy.__ ¥ "
FM-LI310800-05-47




wgrok Dansie 7
L Tel LR Fax P
Barz Selentific v baxmsentic com e

Certificate of Calibration

Numter of Page(s]

Certlificate Ha. BSCC.UNV.35TI23

Eguipment UG Spectzoahstometsr ;

Mode! Uv.1800 ]
anulacturer Sremaczu REVIEY: BY i U> R
Serlat Ho. A11454B08533GD ,

10 Ko, BKI_EMODIE APEROVED BY Z’-’— ’/:\’L“
Date of receipt 15 Beplember 2023

Date of caribration 15 September 2023 HEXTCAL pate 17 M’ 101

Date of issuz 22 Bepiember 2025 T —

Customter nama LS Luboratary Greus (Tradand) Co | Ll

Toi¥

Addrans O B P 40, Prattanzken Road, P - Suan Luzng Banghak 10250
Temperature {23424 7} 6 {On st
Humidity (55 5-61.2) %RH (O sig)

Equigment condltion Good Operalon

Calibratlon Lecation  Grgane frop

Calibratien Procadure  In-nouse method Wi-UV-702.81 based o ATTHEE275-01

Tracesbilily Wavelengih Acturacy 15 Knceabio fo cortficate Na. B3017 and 85018
Pholametit Acuracy s tracaable 19 comlicaie No BEOIT ond QL0024
Stray Light 1 fracestie 1o certilicate No 5000

The aove certdhieate are traceble to B unit threogh Starna Seenyhic Lid
(URAS acereciod cosbraton invongory NO 0658)

Cafibrated by ke Wancrana Janioey

Apprived by

( @) 'f’_mf_m,a,,"nm Co,, Ltd,
\E/, susine

Bara Scientific

Certificate of Calibration

Cenlficate Me. BACC-UV-367723 Humber el Pages)
Calibration Razults:

J.Photometiit Accurney {Vislbie)

Wavetengtn Certifiod uue (4 Error tA) Uneertainty (A}
fnm} Abrarbance (A}
02005 0.000% 4950 [ )
amn 0are3 0573y ¢5090 525
0T 0.7624 00504 oond
o205 10210 L] 00047
o308 00290 B0 ¢ ovar
TS o5 05825 o3t [::2H
07485 0.7452 60903 00542
(R [iEeiers aoD42
00055 B0 00042
P, 0szen oLz o042
06873 B R0F aopsz
09480 £00M 00042
00090 00660 2004t
o @521 uCacd eo
[0 o812 aonaz
paned By
00030 [
. 5538 B2
e 07236 o017
16974 05T
90066 [
. 5542 =t
0200 Deoe
1680 58515
TR T Costormar mat o
4 Stray Light'
Stangard Unit Under Callbration{HUC)
cutaH gt () it fore) | Frar (%1] | Ahscrbance (A}
2§80 Tinm 200 55 | THFTD t 20108

The Sty 1gH mnem ssian tehensa 15 less han 4 BT and Sirdy gt sbasmants reloeron
“Steay Light et NSC-ONSC Accredited.

The MaBTansen USRIy 12 BIL €7 8 SRATEnd UNTeIETy TIUERIE By 3 CEvermge T

“**End of Certificate™

Greater Pun 2 O0A

24 PO o B vk ¢ derhidetite o agpraeimabey 803

Bara Scisatific Co., Ltd,
455 1) Ch Lizng B
Som Rangeai Danghod Thadams 15200
Tel D2LIZI0T Fax DR LITE468.7

Dara Sclentilic  wawtarmscontse mm

ing Floxe? Azmad Reso

Certificate of Calibration

Ceryificate Ha. BECC-UV-367/23 Numbet of Pagaie) 2t
Cakibration Rasus:
1Wavelangth Ascuracy
| Certified 1
Viavelength (nent UG mm) Error (nm) Uncentainty (1am)
24% 70 25167 063 (353
33402 334 03 00 018 ;
4153 418 58 206 o8 i
57289 57314 05 e18 1
8541 arga 426 438 [
2.Fhalometric Accuracy {UV)
Wavalenglh Certlfied s
ot Aserbanes (4 Al Error (A} Uncertalnty {sA}
235 ¢ 0403 G 0E0D 00000 00075
07467 07250 -6.0007 20074
257 06000 60000 00600 B OnTE
48682 05645 -0 5016 40075
313 06000 © o000 2.8000 Bours
62904 0008 20004 a0es
asp 00008 00601 0000 00475
06429 06418 05014 00075

"CNR = Cusiomer nol reguest

FRUGY FAB02 Rev 61 423018

Szrtorius (Thailand) Co., Ltd.
A0 Fiama b Roaa. Huayoeeng, Huzpkwang Baiok 16312
Tel =66 1543 BI1E 44 EbAine (e @sarionius 2om

ERUY TLBO7 Raw B (23S0

EARTORILS

F % e e ey
HSL-TISITIS 37018 gi | E?f
T iy .
, o 2 REVIEA LY k

Maodet Numbar  MSE2245-100-DU

Descrption Ardlytical Bala
Senal Mumber ZTADSEES

1D Na BKK_END003
Hanutagturer Sartonus

Customer Name  ALS Laboratory Group (ThalamfiGe | Ltd

194 Phatihanak:

Caliorated Plaze  Lab Room

Catbrated By
Cathration Date

Mr Chenehai inthana
Wednesday, August 08, 2023

Ketmlogicsl data

Capasity 220 g Readsbilty [igeildbd a

Reasons for calibration

) bewltaneten [ Seevian d Reggeen Raztration) Ma menance

of Calibratici™

; MEXT QL DATE (ﬂlﬂl;‘h\

i
!
ROuCR O LLA :
|
H
i

Certificalg No

Friday, Augu

Issued Date 5t 11, 2023
Referenca Ne. 218011
Page No 1002

Phaithanakan R, Knwaeng Suen Luang, Kret Suan Luarg. Banghak 10258

Catibration
Prosedure No © Thes calibration was conducted by

Using in-heyse caliration pracedurs numbar (41003}
Based on UKAS LAB 14 2019

Ambienis Conditions,

Temperature 226°C % 50°C
Humidry 59 0% RH + 190%RH
Pressurs 1

Equipmanl Condition Geot Operate [ farr

Measurement Method

UKAS Publication Ref:Lab 14

The messurement uncenzinty siated is Ine eapested urcensinly which is oblained iom the standars unsanmnty

COVETRDE 1310r (K2 10 proide 2 b of canfidence of app Bz in aczerdaniy H

Exgression of Uncerainty it (GLING The cab & tia ¥ 22l whash
rezlse fha unt ! RN 15 the BuImabendl Sentsnd Sysiem of Units {5 Repsit of Telaranes cams form 1 of

Seantiva Matretogica! Bpe

+f

Traceabiity:
Madel Numbar Description Trateabiay Cetificate No Chie Date.
YCSOT1522.00  Savans weght 5ol img - 50005 E2 YOEO11- 32200 SPC-RT C02212565 14-8ep-2023
HAHE- 38250 HumigtyiBazomatantemp Luten MHE-2250 DKSH C1O2a0a44 5-Sep2023
Thas cordficate reala Bnd Bpnty thin b pmend oty
This carifi Ay ok b feprotusad ethes than it It extept with 5
Erg prov wriser paproval of tne Verfieotish Opemton D Qe 7
Saderus (T on i m———
A

Kt gheneha inhans Technlt Managen | M

S0P FM 33 03 February 2022 P




Sariorius {Thalland) Co., Ltd. Metrological Center

129 Rama § Rosd, Huayitakhy, Hayhwang, Dangcs 10315 Q
Ta 488 2643 83618 Faxc +65 26430387, 0-mal servicenaZand Giatod odm .

Cerfilfic

S0 ECO Senvices Company Limited

BISCa
%‘ 3312 Mog 3, T Banpa. A Kacngkhai, Saraburi 18110 Thaitand

. . Saraburi Tel: +66 3627 3096 Fax . +06 3627 3100 HBL.TIGI VT
of Calibration Bangkok Tel: ~66B 9205 6351 , +669 8287 2360 SRLERTAR s
! Yebsie wynw sciecocoth E-Mail : calibratefiscg com

Modol Number:  MS5E226$-100-DU Cerlificale No. : 23BCI0310
Descriptien : Anaiytizal Balance lesued Cate :  Friday, Augyst 11,2023 Certificote No. T232009 Page 1of3
Serlal Number: 27408565 Refaranca No.: 256011
IDHo.: BKK_ENODO Ceriificate of Calibration
: Sardotius Page No.: 2cf2
Catibration Results : Without Adjustment Equiprnant 1 Ghamber { Oven )
Repeatability Eccentricity {Off-center loading ersor) Manufacturer : Memmen
Th iy is o0 w52y of s Initaaeal 1 2Ry 243y Tha aff-centar £y sror b yiekeod by o aéferenzo badwaen the REVTVEY SA”’M( g
fant conzwhen fbe 10ma inad winky awor s pacsd  [radeul of the koad, e, ¥ o 1A Cfmarinis CagicRy, placed n the Madel ;. UF110
razestazy on 1w wakpning pen b3 e same mocaer. The sisndar devistion i Laedip mikey of [ Weiing pan Bnd betwron sach of four eddsonal [
FXEARE IBEDAUSESLY quanIIthaly; poiatt | 710 DML R75) ATPRONENEY ﬁ\‘/L—AL»
, Serlal No, ;. B423.4549
Hominal Yalug ; (Low Load) 20.0000 200.0000 {value ; 100 0 O‘oE’l"\!""
o %
L 20.0000 200.0000 Totarance 0.0004 g . T OAL DATE VRN
olerance 20,3000 350.5050 Customer Code : BKK_END425 e i nestitanir 4
o000 g 20,0000 200,001 Difference )
20,0000 260, 0002 - ID No. 1 TaBTIAS
rominal Valug ; {High Load} 19,5989 200, 0002 2| c.oool ., .
w0 g 30 0000 707, 0008 = G000 Customer : ALS Laboralory Group {Thailand) Co, Lid.
tolerance 20,0000 200, 000 T 7 4 | G©.0000
a0t g 20,5550 7050907 o —Z 1 v.0000 404 Phallhanakan 40, Phatthanzkan Rd.,
é 20,0300 200. 0400 ? B -
Standard Dovialion 7.00003 500008 Khwaeng Phalthanakan, Khet Suan Luang, Bangkok 10250
Linearity Customer Location . Oven Room
Trh Eararity, 313 2y , DaTonbes the dadalion 5 i g iy sy 2kopo
Telerance 0.0002 g Datc of Receipt : 1 November 2023
Hemlnal Value Convanlional Mass Value Dispinyad Valun Devialion Unearainty d h R Tech
Calibrated B : Atiphong Rongrat { Technician
) @) ® @ o Y pheng Rengrat { !
G.01 0. 0100 §.0308 6. 5600 0.00014 ' i ) L
0.1 0. 1060 0.:006 0.0000 0.00B14 Approved By . P~ ) Boonchal Suriyawang (Site Calibration Manager)
1 : 1.0000 1.560¢ j 4, 0008 0. 40014 04 oV 303
z B Z. 0008 Z.0605 : 4.5600 0.00814 Date of Issue :
g i 5. 0000 . 000% 4, 0000 0.00014
10 i 1. 0060 T5. 0060 4.0000 7. 00014
20 20,0060 70.0000 G.0063 G, 00614 i .
) 50.0000 T THTohET TG00 500015 The uncertainties are for a confidence probabllity of approximately 95%.
10 1066060 F 1060008 4. 6500 0,00915
200 200.000¢ e 200 0001 0.6202 9.00938 This Certficate 15 Issued In secodance with the condiions of accradiiation grented by the That Labosatory Actrediigtion
End of Repart, Scheme which has assessed the moasurement capability of the labotatary and fls waceablity lo racogaized national
slandards and to the units of measurement rozlized a1 Ihe cotresponding nationat standard laboratory. This cerilicete may
S0P FM 22 03 February 2023 nat e reproguced olhar than in full except with the prior written approval of the Metrological Center.
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Gertificate No. T232009 Page 26 3 Certificate No. T232000 Page 3 of 3
Calibration Report Catibration Repori
Equipment : Chamber | Oven) f
Date of Calibration : 6 November 2023 T T THE
Environment : Temperature : 27.6:28.1 °c H-GHS 31-CHE
iina} Chembot Edge
Line Voltage : 222.7-2274 ¥
Relative Humidlty @ 55 - 65 %RH I1CHY ©
H
Candition of this results of calibration : slens wa 31-GH4
4 This equipment was calibrated by insert ning resistance (harmoamolar delectors inle its chambey, he olher ore. ? ?
resistance ermometer detector use for amblant tomporaturs messuiement . The caflbration was done In accotding 38.CHY Wi, o2 /'
{0 WI-T20 [ besod on ASTM E145.82 { Reapproved 2001} and AS2853-1586 ). ¥ - o
All data show below wore fina! values and ke initial gata from customar request . The temperature scale used RUE :/’
was based on iTS - 90 w
. Romark ;
2 Refarence Standard Instrument : Jotornal Cimensions of Chonat . W {Width) = 56 em, H{Height}=43 cm. and  D{Oepth}=48 cm,
Instrumsent Mode! Instrument No. Certilicate No. Oup Date Sizo of Instatiad Standard sensor numbar 31-CH1l0 aumber 331CHE-a = Scm, b= S cm. ond c=5em.
R0 100 ohm 31+{CH1-10) T230504 24 March 2026 Stze of hskalled Standare senser umbard +-CHY . Wi2=58 cm f2 H2=241 cm f2 ancDI2=48 em./2
DATA LOGGER 34970A T4 T230504 24 tarch 2024
i Ing at each position
3 This cerlificals is tracaable to @ Moasuremoent Resulls Average Standare Reading at each position { € )
Mational fnstitute of Metralogy { Thailand ) through Metrologicat Center { NSC-TISL-TIS 17025 CALIBRATION 0244.) Calibration Pelat M-GHs | 31CHZ | 31.GHI | 31-CH4 | INCHE | 31-CHE | J%-CHT | JI-CHE | 31-CHB
4 Condition of calibrated tem : good 104 10382 1 10430 | 10374 | 10426 | 10305 1 10431 | w0367 | 10400 1 03B
Equipmant Daseription - 160 16004 | 180RY | 17944 | 6031 | 17802 | 18013 | 18047 | ER3S | 179EY
o,
Time Conslant 2 How 50 Mnsle At 104 °C Chamber { Oven ) Tomparatura Olsiribution
Fresh Alr Damper m Opan E!Mzn D Medium D Max
Cu Roading ("¢} . . . . Caverege
D 58 Sntting (S ) Aversge () |Stebliity (+°C )] Unltormity (G} | Uncenaimy (G )
DNDI Available Hin, Max Average Factor k
5 Adpustment 104.0 - 104.8 101.08 014 0.60 0.42 2.00
{ X ) wihout adustment { )} sfer sdjustment 600 ’ 180.0 17883 035 878 053 200

Tne calibratlon rasull apply enly lhe above callsrated {lam.

The resull of laa! was found acutate 34 £hown on data and place of test snly.

The reporied expanied ungeriainty = bzsed an b standard uncerlainty mulligfied by b covorage factar & wrich for o l-distritution.
previding » leve! of confidence of approximatsty 95 % .

1
Rpproved By, -a"""(“-"'

)
Approved By, M
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Certificate No. T231303 Page 2 of 3
Certifieate No. 7231363 Prge 1 of 3 Calibration Reporl
- s c s e
Ceriliicats of Calibration .
Equipmnent + Liquid Bath (Wazer )
. . , Date of Calibration : 4fuly 2023
Equipment : Liquid Bath ( Water ) Environment ; Temperature : 222225 °C
- 0 MEMMERT Line Yoltage 1 221.6-2248 V¥
anufacturer : MERMM Ttelstive Bumidity : §5- 65 %RH
Model 1 WNB29 Condition of this resulis of eatibration
1 "This equiptient was calibrated by insert five resistancs thenmotnater detectors into is water bath . the other one
Seriaf No. : L611.0135 termocoupls type T use for ambient semy 2 weat . The calibmation was dont in accarding
B 1 0 WET36 ( based on ASTM E71S-R(H Reappraved 2601 1)
Customer Code : BKW ENO014§ ) Albdata show below were finat valuzs and the initia] data frmm costomer request The temperature seake used
- was based an TS - 90
ID No. . T6A55Ad 2. Reference Swadard Instrurment ]
Instrument Mude] Enstrument Mo Cenificale No B Dite
. i . RTD 100 01N MIECULCHE-CHT.CH9-CHHN 1230545 10 Apni 2024
Customer ¢ ALS Laboratary Group {Thailand) Co.,Lid. PATALOGGER  34970M 110 TZIUSS 10 Apst 2024

P

This cenificare is racenble 1o

¥ . i 7 >
104 Phatthanakan 44, Phatthanakao Rd., Khwaeng Phatthanslan, sagtienal Instiute of Metrology 4 Thaizid ) iough Metralopicat Conter | NSETISETIS 17008 CALIBRATION 02443

4 Condition of calibrated Hem pood
i{het Suan Luang, Baogkal 10250 Lquipasent Deseription
Tirme Constant 3 lowr A% hinute At £ "C
Customer Location 1 ORGANIC PREPARATION LADR § Adjustment
(% ) withaw adjushsent ¢ 3 after adjustment
Date of Receipt + 27 June 2023
Catibrated By : Sujjer Nuknakred ( Site Calibration Manager )
Approved By : 3—‘"“ ‘4"“ / Boonchai Suriyaswong (Site Calibration Manager)
] 11 UL 0B
Daic of Issue :
= -
_L.-e. 4@
The uncertaloties are for a confidence probability of approximately 95%, Approved By,
This Certiflcale Is issusd in ascordante with (ho conditions of accreditation granted by the Thai Leboratory Accreditation
Stheme which has assessed the measursment capabitty of the haberatery and its Lraceability to recognized rativnsl
standards and o the unis of medsurement reatized & the comesponding natlonal standard laboratery  This centificate wnay
not be reproduced other than in full except with the prisr written 2pproval of the Metrolapizal Center,
EXEL 481K 3]0 oAE 1M EIST1T ES05 0)
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Certificate No, T231303 Page 3 ol 3
Calibration Report
Side View
T T Sutfaze
g - »
? g nkne (deplhi=___d___tM} @ 3 T 4 @

fzvt] w
@ 5 sTDY = | v

ETD) = wHo g g ! 515 - o 2 e
i ¥ oty

Tep View STDA = __cux

SEDI 2T Gasmuin Conter Refecence painn

L UG s ko

@ 1~ o5 = Posttion of Werking standards
(<5 Working space dunansion 40 % 6 % 16 {WxlxH]}

+ B = Mednm leved
»UEC s mediam
- Working standards

i

sare located al__ 28 G away from each caner and walls

Measurement Resulis:

Average Stasdard Reading st each positlen 'C )
Calihration Point -1 L11-6 CIE-7 CU-9 CH-10
ol Loal 6040 [ 4231 €18
B G119 i 53 5542 5303 X5 20
45 8371 R 467 G438 H442
Liguid Bath { Watcr ) Femperature Distribution
. Tteading (3 Averape Stabdlity Uniformin Uncertainty Coverage
Senting ( C) N N P o
Min, Max | Average 'ES) [E o) =) (L] Factor &
bl & [SLIE N 6l g LR 53 013 N 034 244
s0¢ 653, k02 w0l 500 [3E 047 034 137
L] 9306 95 °ig G115 032 0.65 055 EEH]

* The quotod uncertsinty exctads "uniformity

The cafibration rosult apply oy the above callbrated Brem,

The result of tost was lonad aectrate as shown on date and plage al1gst only,

The reporied expanded uncenalnty Is based an o standard uncertaiily moltiplicd by 3 coveespe factor & which for u (-disteibutisn, providing
a level af confidence of appraximstely 95 %

Approeved 1y

SRTL IS 15y
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