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High ¥olume Air Sampler Calibration Worlisheet

Guif TS4 o, Ltd

Barametric Fressure (mm Hg) : 758

High Volume Alr Sampler Calibration Warksheet

Calibrate Lotation Lyairnhursdnd Temperature (°C) : 0
Calibrate Date : 23 Now23 High Volumeln: RYG F50180
Calibratisnshent B C:221123-RYG FS0150 High Volume Modet : TE-51700
Calibrator 1D: /YG F30205 Wigh Vokume $/N: 1318
Calibrator Model : TE 5020 Calibratar Slope : 150785
Calibrater /N 1166 Callbralar Intergept « 202042
Test Mo, Della ;0 Qe Fs Chary Linear Regression
{inck} (m’fmin} (EFM)
L 29 11376 a2 Slope IE9045
2 is 12438 44 Intervept 21669
3 io 13328 50| corretaton Continsny 09973
4 i 14275 54
3 535 15550 5
tjermy
854
¥ = 3BS05 21665
9o i~
aa a3 10 15 10
aud (majmia)
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1Eigh Vohime Air Sampler Calibration Worksheel

Lt ¥54 o L

Barometric Pressure (mm £l

Calibrate Location :

hmuvmus:mrnugmtﬁm\'

Temperature (<0 :

.

Catilirate Date : 33 .23 High ¥olume 10 : BYGFSR1TS
CalibrationSheet Mo CZ311ET-RYG FIOLTS High Volume Madel ¢ TE-S 17
catibratar 19 Y6 Fsp208 High Volume 51 : 3003
Catibrater Madsl : TE 5628 Calibrator Stope : 150745
Catibrator S/N if6n Calibratar Intereopt - 902043
Test Ko, Deltadt,0 Qs 1 Chant Linear Regrossion
finch} fm*{min} (CEMY
1 52 * 190 12 e 422145
2 £8 12993 40 tgercept Aegal
3 4 13966 80| correbation Cuefitclent 0e9n2
1 5.0 fpen 54
5 5o 5720 %
ey
54
Yo 2208 16501
ag - o —
oo as Lo 15 k]
Qutd {mfming
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REVESION REE - ISSHE DATE 14703716

Project She Gulf T34 Co, 1ad Barametric Pressure {mm He) @ 756
Catibrate Location Tdumrsndwihanssfuris Temperalure {*C) an
Calibrate Pate s 23-Hov-23 tigh Volume iD: RYG FSOI7R
CatibrationSheet No.: CTIIZINVE F501T0 High Volume Madel © TE-5170D
Catibrator 1D: RYG FSG205 gk Volume 5/3 4804
Calibrator Madel : TE:5028A Calibrator Slope : - 150765
Callbratar §/N 1166 Calibratar Intercepl « £02047
Test No. Pella ;0 Qe 1: Chart Linear Regression
(inck) frddmin} (CEr)

1 31 11755 A Skope 422224

2 is 12652 g Intercept 14348

i i 1364 b Cogrelation Cosicient 09685

4 q% 14427 121

5 55 15590 56

Vicera)
654
vrd72a0 748
oe
o0 -39 10 1% 20
astd {m3fening
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AT DATE 148116

Righ ¥elume Air Sampier Calibration Werksheel

Calt T84 Lo bid

Rarometric Pressire

{mna I 56

Calibrate Lotation : RLKCEL ISR EY TR Temperature [*0) :
Calibrate Date : 23:fov-23 Igkgh ¥olume D £
Calibration$heet No.: C-233123-RYG F50291 I2igh Volume Model : TE 51700
Ealibrator 1D: R FIR20% High Volume $/N ; 3333
Calibratar Model : TE-S028A CalibratorSlope : 150765
Calibrator 575 1166 Calibrator tatercept GE2043
Delta 1,0 s :
Test No. elta Hy Qus ¥ Chart Lincar Regressien
[inch} fim frvén) {CFEL}

i 30 11567 42 Slope 423079

2 3 12652 36 tntanent 69204

3 18 13328 50 fegpreatien CorBicin 09964

+ [x3 14275 54

13 54 15450 8
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¥ra2 3080 HOI04
LTS .
an L1 10 15 20
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HEC-THITIS 1205 REVEVe B L
CALIBRATION 6425 L - + Y y N .
oy T AT of Calibration
of Calibration alovlasi
HEXT CAL DATE Model Number  LA130S-F ~ Cerlificate No . Z3BCHI110
Model Numbes  LAT30S-F Certficate o 23BCI0110 Description Analgtical Balance lssued Date.  Filday. March 03. 2023
Descrigtion Analylicat Balance Issued Date  Friday March 03 2023 Serial Number 25408664 Reference No - 204833
Serial Number 25409664 Roference No. 204333 0 No RYG, ENOGO1
1D No AYG ENOCOY Manufaclurer Saronus Page No 20f2
Manut Page No. 1012 5 H 1
nutacturer  Sarforius g Calibration Results : Without Adjustment
Customar Name  ALS Laboeratary Group {Thailand} Co Lid (Rayoig Branchy .
Repeatability Ezeentrigity (Off-cenlet Isading error
§16/10 Moo 5 T Magnam Khu, A Prak Daeng. Rayang 21140, Thatland vt g error}
': e "“’V;“W‘; gy - 4 ¥ Tha pi<enles ke 207 1 AR B 108 B00TCE 1ENDSA I8
e Sed e N aE 0 I SM‘!E el s ol i e .
Caibratad Place  ALS Laboratory Group {Thailend} Co Lta (8a%ance Room} reoastam; oo vt e e ',';';;;’ﬁ": ‘:NL: r';;‘:'_:::f’:: iiisivorky
i Sty Lt A P S B '
&76/10 Moo 5 T Magnam Khu_ A Piuk Daeng, Rayang 21140 Thatland e el guariiaiety eci T pen | e o
Nozmmat Value  {Low Loag: i drd o
Calibrated By K7 Cronchai Inihass ' ! ) N Hominal valu e 9
Cakbralien 10 a ? . VL Tolerance 00004 9
Caibeaton Dote Wednesday Mareh 01, 2023 Precadure Mo This calizralion was conducled by Talprance f L
Using in-hbuse ciribiabon prasadute mamber P(AA-033) agos g oot (1) P sy Dilierence
Based on UKAS LAB 14 2018 SRR Sl i 1
N 1 Val i :
Metrologicel duta Ambienis Concitions omngl Value {High Load) 2
y . . 08 g 3 -0.4um
Capacity 150 g Readabilily 0.0001¢ g Tompoetatute 24.2°C Y 50°C Tolerance 1 " a -
Humugity BOO%RH  : 100%RH 60007 g e s 5 .
Reasons for celhrokon Praszurg - E - s 5
LlteowTumatanes U3 Servize p Reaves [ Reca trabey *taiianaree Eguipment Condsion [ Cand Qrerate e Stonderd Doviobon IR -3
Measurement Method UKAS Publication Ref :Lab 14 Linearily
The sialed is e oxp y which is obtmined from tha standard uncerainty multphed by tie -
covernge foctot (k=2) 1o provide & Jevel of configence of upprcxmm!y 5% Ris delonringd in accordance witn the Gu.de to B Dpecits & Fure o7a & Eear siope
Exprassion of Unceriainty in {GUW) The the to Hationa! Standords, which Tolerance 80002 g
reatise {he ual of moasurement aceording 1o (ke Intarnational Standard Spmm of Units (S} Rlepont of Tolerance come fosm kst of
Santerivs Metrological Specifications Nourinat Vahue Conventons! Mess Yalue Brsplaped Vatue Drevialion uacenanty
. i} @
Traceability: 5.0
a.00 :
Mode! Mumbet  Description Troceabllit Celificale No Oug Date P e
YCS011-522-00  Sanorws waight set smg - 500 E2vESMIS522.600 SPC-RT CO2212565 14-Sep-2023 TE L oinape
NMHE-1828D Humidty Baromeler Temp Lution MHB-18280 DKSH Cig2204e4 §-5ep-2023 i E
Z
E i
134 r.
This carsbate tetate 3nd opply this equoment only o .
This carsficata may not bo rapeoducod ciher than in fuk except with 3 P - .
e pror wiktan appreva! of he Verfication Operation Divis:on Cr5 T 1ot oears {.e002s
Sarterius [Thailand) Ca  Ltd A End of Repor:
M
SOP FM 33 03 Enbrary 2022 e chanchar Intmandl Techaicas RN gen P SR FI 23 03 Fitruary $022
High Volume Atr Sampler Calibration Waorksheet High Yolume Air Sampler Calibration Worksheet
Praject Site ol T84 Lo bad Barometrie Pressure (mm 1g) 6 Fraiect Site Gt TS (o Lt Baramelric Pressure (mm iig) © 2
Callbrate Logatian - Traduwmiwardnd Temperature { *C}: 10 Eallbrate Location Irslounnuuhivwibasansiusan (< i)
Callbrate ate : 20w 2 High Volume 10 : VG ESOAND Callbrate Dale 23 Hew 4 HighVelume ID: RYL FNT
c Hoa C-231123-RYG FS0408 High Volume Mede) TE S0 ] Ho.: €231 122V, F50297 High ¥elame Model: TE SO
Callbrator In: RYL FS020% High Voluine 57K a6yl Callbrator 10: HYE BSOS High ¥olume $/8 < hiL%iFd
Callbrator Made] TE A02RA Callbraror slope LREEES Callsratar Mode) TE Stk Qalibrator Slape DU444
Callbrator s/ 1166 Callbrator Intercept - bz Calibratar S0 : 1i6g Calibrator e rcept: nolng
TestNe Deliail,o & 1+ Chart Linear Regreston Test Ko Delis 1,0 R £ ehant Linear Regresslon
[ineh) ' fmin] [{03 0] {inen} Im'zmin} [(£23]]
1 16 L1 k1] Slape w221} i 17 Lk A Shope WARLL
3 22 1a07 i \mereept 2946 ¢ 23 104 1 Intercept 47072
k] 2y 1155 12 Correlation Coetlent P 1 3 1374 42 Correlatiun Eaefticient o g
4 45 1267 0 L] i 1265 0
5 A4 137 a0 5 44 1403 o
11CEM) [Nl
654 S g5
H . it
o 3 22200 250E ve R0 £3077
i
i
00 : 00
o o5 19 15 oo o5 10 15
Qa{m3/min) Qs fm3fming

e T2 Ry e o el

Calibrated by Approved by Cabrated ty Appraved by
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Profect Site:

Catiprate Locatian :

High Velume Air Sampler Calibralion Warksheet

Gol T3t Co, Ltd

Dbt e ot

Baromeiric Pressure [mm Hg)

Temperature (7€) ¢

. %0

Calibrate Date : 23 Mee-23 High Valumea 1D - LR
Catibr o CEI1A-RYEFS0398 High Volume Model - TE- ey
Calibrator 1D: WY FiI0n Righ Volupie S/ 5o
Calibrater Hagel - TE aziA Calibrator Slope : BUAATE
Calibrator 578 1166, CaRbrator Intercep! - 01292
Testha Peita a0 @ I chart Litiesr Regiession
finch) () maln} (EEM)
1 18 w9z 0 Shope £1 2435
: 4 1o 6 intereept sz
i s 117 1z Corelation foetlicent g
4 16 1% an
1 43 1407 La
e
54
yedixem 726}
af
o as L] 5
Ga {m3/min)
— LB
[y PR P
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MULTIPOINT CALIBRATION REPORT

ERSUIE IATL 14/00,16

1%igh Vojume Air Sampler Calibration Worlsheet

Calibrallon Dele 1-Juk-23 Equfpmant Hams NCx Analyzar
Manutaciuret HORiBA Modsl APNA-ITO
Gerfal Mo, WPYDIMWD Equh t 1D SKIK_FE072
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354 REE 330 e X0 740 {Gean Gaz 600 1502 681 ET2)
136 14 33 in 15.63 &0 119
1326 429 FED) 3517 50 156 NOx ANALYZER
3327 1432 21l 1648 a0 126 Modal : __ TELEDYNE AP} 200EH Darkl No. : i)
1378 14 30 377 36 &8 619 1277
Spen (ppm) -]
REF] 1135 376 600 a0k a7 7 (rem)
1330 1435 36T 4545 a6s 17 ey ik AT A ey e
15 1135 308 950 CXE) T8 topm) mhﬁ’: " c.;‘h"’m’“’ (Parcarcof Span
1332 14 3% 3Tt 15 03 Q.50 Q83 o P
113 14 32 372 15 E8 013 o3
FEEY) 1530 377 &35 970 126 2o Cos 990 902
1335 1474 376 1665 021 EET) ook evet Gas 223y ans
1323 429 ERT) 73z ERE] (i Spzn Gas ALLL) 144 e dl a0z
1337 T34 in 687 XD} 391
1338 14 47 388 1617 417 442 BO2 ANALYZER
1333 3 3€0 1501 a 987 Moga! : _ TELEDYME AP] 100EH Bariad No, H 437
1340 1433 359 1580 a6 150 Bipan (pm} 260
1341 1425 At 1628 a7 108
1322 i1z Rz 1580 28 MEE) Clindar Vaivs. Triial Anaiyrors Flhai Arafyzen Gifsrenca
Avscage 1.3t 274 16.12 EXE) 12 {em Cafibratien Catbration {Parcard of Sgzan)
Paspenas (pom) Faponsa (ppm)
Zero Gas ] 502 601 [EX
LowLevel Gas 7815 7613 T4 [
2 ég Span 023 15550 15T ER JELE) (53
2 S D
7,
W_{_.,.’.iww“ COANALYZER
(Mr. Beizd Phatzanpiet ) Mads! + __TELEDYHE API 3002k Barkal No. i 451
Spmn (pam) H=
Emironmactal Flatd Scortat ) Cynder Ve il AralyEan Fial Anyzens Tifarsnce
(Przm) Callbymlion Cabpeaticn {Parcant of fpan
Repansd [pom) PRaaponea (ppm)
Fem Gas T40 302 () a.00
LoweLevel Gas 7942 1948 79.48 900
Sfan Gas PRED) 267 38 A67 40 o0
Calitwtad by
[y -
bt
(Mr. Bakall Phaisanchisa )
Environmontsl Fistd Seiemisl {5}
Pagehals FERMNG FLEANE BEVLIONKD O £S3UEEATE T FORMED fRigel ROV D 8 9 DAL SqnEd
FrEy——— Page 1ol & i arpteey G

Lethis 31263201
SYSTEM CALIBRATION BIAS AND DRIFT DATA EMISSION TEST RESULT
Client : Guif 154 Ca., Lud, Leestion : Uen HASG 12 e \
Deta ; Bl TenOpenear Lol =1L} Gt TBL G, Lz Lezation ze HRED 12
Cy ANALYZER Cata 78 How 13 Tt Oparsior Bakall P
Cyindar Canc. (%} . 1800 gipan (%) : 25 Dt Tirm 144D Firiah Thna 1800
2O hnaymer  Madal TELEOYHE AP{ 1CIEH Eadul Na, a1
T ivan T Ve Pl Vo ooy e e TEBRRAR R vt 7
Caiibmtian Syutam Gywiam Eyutom Eyalom o " v T TREE B e e e
Reuporce CeSbration Cai Blan Callbrlion Gel Bles (% of Span) GOMD, Andyrst e JELBOVKEAPIICORM -
Reaponen {% of Bpan) Reaponea {% of Epan)
Tero Cas G0z 00z a0 FX [ dos
Ugsnse Oog 1502 1602 [ES [ a0 004 T i o onth ok e Sontrem) [y A,
14 25 14 37 3ET 1738 D3 D73
HOy ANALYZER A3 Tia3 E b [0 731
Cyfindor Cane. (ppm} : ibdan Span ppm) 200 Az 144 368 1508 [EE} [EES
1443 u:n art 1709 0% LEL3
MOy Analyzer Inltal Veluaa Fina Vehsaa 1443 1437 7T 12 e 087
Callbmsion Eyntzm Eystzm Byrem Eystam orft 14 45 1428 a71 1768 I3 ¥
feaporas Caltbraton Cal Sias Cabrwion Cal fas 1% o Epan} 1445 e 37E ] D) [
Rotgan (5 of Bpant Reaponza (% o Gpan) 1447 a7y 3 7 ae S 08
- 1448 430 31 78l 319 oL
2ew% Gy FF] (12 W 501 [T 002 e H 2% i 4 L
Upseate Gan, AGL 34 164 44 o0l 163,41 002 LH e i T [HH o o
a5 [T 3 T T 3
BO; AMALYZER rES) T 3 3 n 6
Cylindar Cone. (pam) 1 1ER RO Span (ppm) @ 200 1363 133 E: X 4
1453 14 21 1 al
60, Anayzet Tviind Vghua Firal Vahisa El 7
Calitradicn Sywtom System Byatem Eyutem uti B
Rozparas Gatbretion el Bigs Galbrmiion CalBias 0% of Spsan) =
Reaponza % Mggm} Ragponss {3 o Span) e
Zero Gas o0t 2502 500 Y g6 541 : <
Upsrzia Gar 15 Y 1598 o0 159 03 900 CL] ey e o T o3
CO AMALYZER
Cyltar Cane, (pm} ; 40740 2pen (ppm} 3 £00
€O Anafyrat Inidal Valves Final Vahuen S)’?
Catbrytion e == B Sratan on Loy 5
Rsapanza Callbradian Cal Blzs Caltretion Cal Bisa {% of Bpan} W
Reaperne {% of Zpan} F— 1% of Spent LUt Bl Prafmanchind }
Tera Cas ETH 82 [E] ja §0a [T
Ursealc Gas 07 43 L) [y 67 AT Y] e Tnvirermental Flold Estardir! (4
Caltrslez] by
Sndo s 7
(br, Qakon  Phaleanphiaut)
Envircnmental Flatd Safontlot (4)
FOBMED FOS2E3 REMSCHND 3 ISSUEBATE 251121 LOKENS FISHE RONDAD b I DA ST

203 Lstorstery Snm

JrTp—
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EMISSION TEST RESULT

EMISSION TEST RESULT Fan# 3
Cawnl Gt T84 Co, Lad, Locszion et HRS 12
- Pum ¢ 2 Oato 28 Hav 23 Teal Cparmiot SaiahP.
u:: Oaft TBA Co., Lid. Loaston Uivt BABG 12 Bian Tma ITe] Finish Temg
Loliakd Tout Oparax il 50, Aralyzat Mool TELEDYE AP 100EH Baral .
Bl Time 521 Eininh Tire 1821 gy LT AR s "
00, Aralyrer  Moxed TELEOYHE AP 100EH Barial Ha. ax = e o
WO/ Aralyzar Wosdel TELEDYHE AP 200EH Barla Ha. Tih N 2 Ne.
SO0, Aty Model TELEDTHE AP 300EM Sarlar W, an
Tima {min) 0, (%) <0, (%) Hax (ppm) 50; {porm} A (ppm} Fomark
S22 335 Fe [ 1§ L1
Thne min) 0: (%) €0, (%) HCx {pprm) ED, (2pm) £0 {ppm) Ramark 538 138 368 1855 6 0.60
8o ::“ :z :::: : il Ha 1440 366 508 16 [T
hZ] a5 (i1 o 1325 1342 185 012 055
e 5 = 5 3 [ 1439 84 018 0.53
5 = L 5 I 184t 184 613 06
o - 2 o a5 < T 1z 87 D1e 057
51 073 T 1 1a4g 1466 1821 015 0.5
& e YTy 1530 ¥ 36T 1847 D15 D.51
o35 o 153t [ED] ] 1876 023 668
= g o2 1537 a0 169 RN o] [
0 : - D (TS il 3852 Frl [
53 LT K] 5.05 2t [
5% [TEr] 371 3807 W 56
X = T 1536 a3 5] 008 (3T 081
1515 15.3 1835 (34 ik 020 ()34
516 7 [ [TES 58 BT 020 051
1T 3 7 [ 38 o7 870 w70 ot
EN 1 15 4 14 33 53 il ry AT
1519 54 1541 1428 74 0 1 AT
I: 0 1 il X' 1542 14 33 70 i 1 S8
1521 2} 3805 3 ! Y rm
e b Avanaga 14,38 .87 30 1 .58
A ) [ 1 .82
Shbot 7
{Mr. i Phaluanghiein § { ik, Bakan Phalmnohisd )
Ervirrrmantal ok Boantat (£} Errvironmomal Fieid Sciewast (4)
UKD # B KLVEDUND O [BIUC AN 2911E
Pagoats FORARD FOOTIE REVEOAND § B3UEBATE TiE
Fan st ety G PETP
Adrgas Specinlty Gases
Alrgas
, 6141 Baton Road
en Alr Uizt w ompany Plunu:::‘d.ﬂhn PhIBYAY - Albrgax § f_,inh),ﬂm_
F4as. (L s
i Ui comaer Ginbanitson T 60075 o2
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD CERTIFICATE OF ANALYSIS
Cuslomer: AIR LIQUIDE Grade of Product: EPA Protocol
{THAILAND) LTD Part Nurnber: EQ4NiOGEIHAQ0ZE Roletenco Number  B2-101257650-1
Parl Numbaer: EQ4NISSEIHAD0O2 Roference Number:  160-302340013-1 Cylnder Number.  NDGRET? Cylintior Volume 2472 CF
Cylinder Number: GNOOZ7210 Cylinder Volumo® 247.2 Latoratary 124 - Riverton {SAP) - NJ Cylindet Pressure 2215 PSIG
Laboratory: 124 - Plumsieadvifle - PA Cylinder Pressure: 2215 PSIG PGVP Numbor Bs? Vake Cullet €80
PGVP Number; A12022 Vatve Cullpl: 860 Gas Gode: CCLNC NOX. 502 8ALN Certhication Date Aug 07, 2018
Gas Coda: CO,NO,NOX,S02,BALN Cerlificolion Date:  Feb 11, 2022 Explration Datu: _Aug 07, 2026
Expiration Date:  Fab 11, 2030 e S e e Lo Tcnaiicy Asveyard { Gaseors
Certiention prdormad in posord: dh"EP A Traantilly Prowcd for A ,,.“ m amol Giocatus Cals ,w.smgm (Mﬂy 2012) tocumant uncertanty f ited e oy dpdasb g Thuln‘mlu-\«l of
CSOTI T, odrg o menay proutues s Acapecal o Oces A e 1 o b3 oo PO v w;f';;_w;;;-w;:';;f;;‘wm
wnzerlainty 83 stated below with s confidonca tavel of P%:. There ars i si;mrwmlmpurtm wihicn ol Ba e of muumrm mmuo A eonccnmm: (LT Jinder btom 162 il 16 OF arajcadcals
STIOHmEl Basis unle bt ciherwite Ratod § ANALYTICAL RESULTS
Do ot Use This Cyindar bolow 160 pels.iie O T magssastals T Actual Protase!  Total Ralatlve Anzny
ANALYTICAL RESULTS Goncentration  Concentration Mathod Urcerisinty Dates
" =3 00 PP TEAA PP =] - 1.1% NIST Traceable RGOS, CRTIADLE
Componant gequeuledﬂ 's“““' trati ;""":""," L"m r':’"“:'“ ';;'l‘:;' HITRIGOKIDE 1600 PRM 184.4 PPN Gl +h11% HIST Tracratie TR, QIIEINE
onconiration onceniralion 2the neana ety o SULFUR DIORIDE 60,0 PRI 158.2 PPl 61 +F 1 1% PIST Traoaable FH018, 8BTS
HOK 86,00 APN 82.30 PPR Gt +f1.0% NIST Trezosblo 02472022, G2111E CARDOH MONOKIDE  400.0PFit 1074 PPM &1 o 1 1% NIST Tracenbie orABIBIE
CARBON MQNOHIDE BO.OD PP 10.48 PP a1 +f+ (16% NIST Tracombla 0284022 w w
HITRIC OXIDE 80.00 PPA 82,38 PPIA 61 +- 1.0% KIST Traczable 022022, 021 CALIBIRATION STANDARDS
3 o 0220472022, 02117 + ;
ﬁLl"I'LRFggE?:m"DE :1;20 nci;FM 78.75PPM 61 +-0.8% RIST Travesbie e Lot Cylinar o Goneantration Uncortalety  Explratlon Date
— NTRM  170E0241 EB0ITL56T 102.3 PPHI MITRIC OXIDERIFTROGEN o §0% Hay 11, 2010
FRM 12268 5664110 26,88 FPKI NITROGEN DIOXIDLMA L 15% Jun 02, 7087
CALIBRATION STANDARDS Mg THIRIOt [l il 5,10 PP MITROGEN DHOXIDERTTROGEN L 20% Jon b1, 2020
Typp Lot D CylinderHo  Concentratlon Uncortalnty  Expiration Dat KTRE  f1DAM KALDO4792 59,8 PP SULFUR KHCKIDENITROGEN 0% 28,2010
TR CpowiZIz WALDOATTT 8848 PPH CARBON MOHOXIDEMTROGEN < 065 Oct 18, 2033 RIUA 12020838 CCASMOT 4919 PPMCAILON MONCKIDERITROGEN  ¢1.0.6% Jer 08, 2071
NTRM 20061015 CCPMIE 4561 PPM MITRIC OXIDEINITROGEN «-05% Oct 08, 2026 i L S SRR s R R S
N*Icma 20061004 CoTIE0HM 48,54 PPM NITRIC OXIDEANITROGEH +-0.0% gﬂ %E; 22%225‘ ANALYTICAL DQUIPMENT
Guis 124208089130 CCI23707 4007 #PM NITROGEN maxiue:r«g;:::seu vy g oo InstrumantMakeitdodal Analyiisal Principle Last Kultiooint Calbration
HTRK 11040410 KA:OMNO 5886 PPt SULFUR DIDXIDE/NITR! - O i 28, Hieolet 3700 APYE1 103531 £O IR M 19, 208
Ricaiet 6700 APWHEOI! HO i X 12, 2018
ANALYTICAL EQUIPMENT ‘ Ricolet 6700 APW/1 100001 HOZ TR Aug 03,2018
Instrumer iMadol Analytical Pelnciple Last Multipolnt Calibratlen Ricoirt G160 APV 100001 502 £1IR Aurg 02, 2016
Hlicolat iS50 FTiR AUP2010245 CO FTIR Fob 03, 2022
Nitolet 350 FTIN AUF2010265 NO FIR Fob 10, 2022 Talad Data Avallablo Upon Raguest
Nicolel IS50 FTIR AUP2010245 KO2 FTIR Jen27, 2002 HOTES:
Nieiel 1550 FTIR AUP2010245 S02 FTIR Jon 29, 2022 Kot walght, B10T grama

Triad Data Avallable Upon Roguost

HOTES:Grass Welght: £48.5 Kg
HNet Welght: 8.1Kg

Gross welght: 47680 grams.

This calibrotion s14. haa been carlfiad in accordance with the May 2012 EPA Traceabiity
Cocument EPA-BDOR- 12531, Alltesting processas end toasurements canfonm to the redy
ISOAEC $7025 end to Airgas 150 BL01 2008 and refate ¢nly 1o items Idantifed on thiy colg
are cartifiod ko bie NIST Traceatdo vih okl uncertalnty a3 detaild under Anpiptical Uncol
document shall not b raproducad n Rulf without wittan approval of te issupr.

TESTING CERT No. 3082,05

g,

pRroved hr Releasn

s
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Swrinthern Rd, Bangbumr, Bangpivd Bangkok 19700 THAILAND HIC-TUSE-TH 17028
Tel0-2435-9800  Fax-2433-1679 e-maibcal-center@sithiphom.com hittp #wwwosith-pharm.com CAUBARTIOH 6350

SITH IPO RN; SITHIFPORN ASSQCIATES CO,LTD.
Fxratiates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert, Ko, 1 ACC23009
Papes :  iofd

Calibration Certificate

Cert. No, ; ACC23009

Jub No. ¢ VCEEAC003]

Tages s 2al3
Calibration Proreduerc Cr-ALD3

Calibration Methed :
This cquipment was calibmicd by based on [EC-60942-2003 Standard:

Eqguipment : SOUND CALIBIAT OR Fhe sound pressuee level, frequency and total distortion of th ¢ {07 was measured using the seference
Masufacturer RION microphane, g
Modet : NC-74
Serial No.: 34178121
in No. RYG_FS0213 Conditinn of this result of catibratior ;
1 Reference Standand Instruments
Instrument Medei Serinl Ne, Copl, Np,
Condition As Found : GOon Wavelorm Generator nsnn MYS2302742 FF-aiig22"
X Digital Multineter KRELIE MYS322014 EELBPAHGR6S
. igi it JEIA MYSIZO0N  EIL BP V0265
Customer ; ALS T ABORATORY GROUP (1HAI AND) (O, [ T] Dightal Mukitmeter e i o L
- L oa ket - e Digital Multimweter 3WBIA MYGIGZIZTY EEL.BP. 050265 . U?-Febll
1 FLIATTHARAKAN 20, PIEATTHARAKAN ROAD;. . Fin011a N 9.1 :
KIWAFNG PHATTHANAKAR, KIET SUAN LUANG, Progmmmable Attesrzlos MAT-FR - s2mol Froioaz o iR
) e 1 o - Candenser Microphone RIE) 2977500 AA-103-22 L 2Febr23
IANGROR. 16250 THAILAND Measuring Amplificr NA-2ZKAl JA56LH9S AR08 22-Feb3
Audio Analyzer AVR-3360A AiH Bo0sS LEF-0010-22 - .. 0?.'_(%11‘23
Location ¢ - 2. Fhis resell of calibratinn was found securate as shown va date and place of calibsation (‘orl.h.l callbmtcdiicm only
Amblent Temperature : 2302210 (' 3. This certificate s traceable 1o the temational syatem of unit mainained 2 TR
. 3
Pressure : LR e kP 3.1 National tnstinstc of Metralogy (Thland).
Relative Humidity : (500 £20} “a

Recetved Date :
Calibration Date :

24 IANDARY 2623
26 JANUARY 2023

32 Thailnnd Instiee of Scientific and Technolegical Researsh (TISTR).

Date of Tssue 27 JANUARY 2023

Calibrated by : ¢ Nutukom Fisuipaisan

Approved by : 7 W

¢ Thanaku! Petchurai

Thie centifhente 15 1stied W0 secordiance with the requiramnents of 1SOAEC 123 standand, may not be reprodiced

ather Han m (k. except with the poer wottes approval af the head of Calibration | aboratory
QF - 151 20303~ 20403

S ITH H P‘f.) RN SITHIPORN ASSOCIATES COLLTL.
o CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. "C200Y
Juh No. s VORBACHO3)
Pages  : }ol}

1, Suvad pressure level

Specified sound Mensurcd Deviated Tolermee
pressire lovel value value Uncertuinty it
(48} iy i {d3) (48)
94 Lalid U6 014 040
2, Fregquency
Speerficd Muasuped Peviated
Freguency value vihie Uncertatngy
Hey {H7) (%) ()
1000 10032 0.3 .1

X Tatal distartion

Mossured valuc £%) | Uncersinty {01 Tolegames it (%4 ]
197 ! [T ST

The repanied wicenaing i bused on p standard u.ri:crllitzl.y miltiplicd hy coverage factor b 2

orany vabwe follewmy calenlztion prosiding o kel of conlidence of approvimatedy 95

End of Calibratien Certificate

OF T8I 2052060

o LI

QU TSI 204400200

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4512511 Srinthern RE B2ngbumry, Bargplud Banghok 10700 THAILAKD [
Tele-2¢35-8800 Fax0-2433-1679 e-maitcobcenterdsithiphorneom hitp fwavwsithiphom.com — CAUBRATIONGI3A

Corl. Nn. 2 ACL2AMRT
Pages i lalk

Calibration Certificate

Fyuipmeat @ SOUND LEVED METER

Mununfacturer : RION

Model = W1.-42¢ Microphone UC-52 / Preamplifier NH-24

Scrial Mo (296518 G6Z2Y 734375

1Ex Nn.z RYG F&m3)

Condition As Faund : GOOn

Customer : ALS L ABDRATOIY GROUP UTTTAI AN (OO, LTI

104 PHATTIRANAK AN 40, FHA TTHANAKAN ROAD,
KHWAFNG PHATTHANAKAN, KHFT SLak L ifr\hG.
BANGKOK. HZ50 THAILARD

Location :

Amblent Temperature & 23 63 i
Pressure ! L3 =3 % kPa
Telutive Hamidity {500 2200 ) %p
Reevived Date: 24 JANUARY 2023

Calibration Date: 25-26 JANUARY 2023, -

Thate of 1ssue 27 JANUARY 2013

Culibrated by ¢ ) Nethakom Pisutpaisan
Approved by ; ; W——
Thanakul Perchurai

This cetilicate is issued i accardanee with e reguirements ol ISOTEC 17025 stupdard, may not be reproduced

ather than in full. excepl with the prior written appresal of the head of Calidration Labotitony

QF-TS12-G4-04-0206:61



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
anaeraies CALIBRATION LABORATORY

Continuation of’ Calibration Cevtificate

SITH | P’)RN SITHIPORN ASSOCIATES COLLTD.
eeaciat CALIBRATION LABORATORY

Continnatien of Calibration Certificate

Cert, Nu, 3 ACL2308)
ab Ne, : VDGEACTO
Pages 2 Iolg
Calibration Procedure : CP-AC1

Calirration Method @
This equipument wis calibruted by bused on 1EC-61672-3 {201
The ST M had tests 10 Acoustical and Llectrical sipnal tests o
Standasd Feerumenls,

Anechoic chamber and Reference

For fosts restlts of each iterns were made by ebaervatian of ich Tailrdimets iispisy Vieith SLE4' display.

Condition of this result of calibration :

1. Reterence Standard Instruments

Insteument #lodel Serial No.

Wavefom Genzrator ERF{EEN MYIRQETOTS

Waveform Cenerator RERTEEL MY 52301742

Digital Multimeter EEELINY MY E3I2H0

Dighal Multimeter RXEINEN NYRRIIUOG LELBP 334 E;z 5
Digital Mylumuter AERIEEN MYLHR42T LIL.BP n_e,uzcs
Programmable Atienuator MAT-IUT0 a2{00 14

Condenser Miwcophone RIEU 4TI

Meazsering Aduplific N aIRAL ¥3nHGS

2. This rengld of calibration wan found accurate as shonn on date and plaee of calibration for this calibratad item anly.

2. This certaficsts is racesble to the 3 system of anit Ui

1.1 National Insteting of Metrology {Thatland?,

1.2 Fhakand tostiteiz of Scientifie and Technological

arch {HSTRL

QF - PSEIE- 62000
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S%TH | P2RN  SITHIPORN ASSOCIATES COLTD
: CALIBRATION LABORATORY

Continuation of Calibraton Cerdficate
Cert. M. : ACLIIOR!
Job No. 1V UGHACHIM
Pages L foll

Resnit of ealibration :

E. ABbsolnte seasitivity

Reference Measured E . Acceplanee

Acoustic Sizmal Valife » Devistinn Limit
(dH) 4Ry Chpan) | (am)
93949395 w18 0 53

1. Self-gencrated noise
2.1 Normat tev

red Va
1Bt

s

22 The serophons of the soand kel mrter was seplaced by ehetrical signal i m;m

Frequeney Measured value
Weighting ]
A - weight 111
U - weipht 19.0
la 247

4. Acoustical signal tests of frequency weightings

Meter froe-field scoustic response #t a |

Froguensy Deviation from v ding Tesponns curve 1dB)
iHy Flat Cowitinn Avgeptance
RS | i
128 58] 0.0 1.0 1.3
10045 ) {11 0.1 = 1.8
S0dL RO k3 R 158

OF - S 20404 000

> At

Cerl. No. ; ACL23081
Job Noo @ VOeBACH31
Papes 3ol

Sammany_of Measurement Resplp

Masimum-permitted
Parameter unceriainty of
measurement (dB)
1. Absplate sensitivity ; NA
2. Seli~generated noise LNA
3. Acewstical signal weats of frequencs weoiphtings TN
125 |2 ¥ 3.1
10600 Hz v - 03
000 He v 0.3
4, Llecirical signal fsts of frequency weinhtings
Tor 1047 w4 kit v 0.3
For =4 Ktir so Wiy 4 o3
For = 10 kH2 10 28 k17 -
$. Frequency and ime weightings at | kliz v 02
6. 1 onp - term stability v . al
7. 1eve] Hneerity on the refierence level ranpe v 03
8. Level Hnearity including the level range control ¥ 02
4. Tone burst response v 1.2
10, Penk € sound level v 0z
11 Overload indication v 8.2
12 High Jovel statlity Y S

GF T2 -0 1261002

7 L

SITHIPORN  SITHIPORN ASSOCIATES COLTD
o CALIBRATION LABORATORY

Continuation of Calibration Ceruficate

Cert, Na. : ACLZ308)
Job Moo VOSRACTINA
Papes @ Seff
4. Rlectriesd sigral tests of freguency weightings

Werghtung netsork sespones with refatie o | Rile

Frequency Davamion from various fremsnc}. vmsshnmz Besponse cunve 1133
tH#% . Agteplanee
Feat Crweipht veliht . Limis

53 o 414 ] T
18 0.0 1 4+

250 [1X4) 50 {1

SO0 1.0 .G £

1000 g LG {0

2K % U IR

4000 04 0ir {16

KON B0 Bl [

5. Frequeéncy and tlme weightings 11 L kLz

5.1 Frequency weiphtings &1 1 kHe

Meastred Dreviated Acseplance
Frequercy Valuz Value Limits
Weighting LdB LR (4B
A - watght 948 4.4 .
£ - weight b 2.4 {12

Flat G40 NIRRT

5.2 Tame werphting at 1z

Measured
Frequensy Aafie
Weighting {dB
Fast Rl
slow b0
Log 430

6. Long - term sability

SEM Dasplas | SLM {isplay Deviatd Acceplanie
Frequency atinteat at final Vakue Limils
Weigliting (i) i 1B} 148
A - weight 94,0 D34t 01 L3

Qb 151 280 L2t



SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
drrediaio CALIBRATION LABORATORY

Continuation of Calibragion Certificate

SITHIPORN: SITHIPORN ASSOCIATES COQ,LTL.
pornciates CALIBRATION LABORATORY

Continuation of Calibration Certificute

Cerl. Nn, ; ACL23041
Jeb Ne. @ VC66ACDD
Pages @ 6ol 8

7. Level Hneaclty on the reference Jevel range

Anticipaied | Measored Acceplunce
Yalue Valug <, Limits
148 ) {48) _. }
137.0 1370 cEbE
1360 136.0 O (L EE
1350 1350 £ G
134.0 1390 RN
123.0 133 £ 1.
1320 1328 [ 211
131.0 1310 0.0 £
129.0 129.0 0 211
1240 1230 0 11
119.8 119,0 0.0 £1t
1Han 144 Pl
109.0 1095 i1l
104.9 104.0 111
99.0 9,0 +1.
.0 [ 2 1)
3.0 22.0 £1.1
34.0 4.0 £ 1,1
79,0 194 =110
4.0 .0 i3l
59.0 62.0 EST
64.0 64.0 CUETIL
59.0 59.0 AL
540 519 21l
49.0 420 3.0
4.0 44,0 =Ll
390 IR9 =1
34.0 3.9 21,0
300 229 -0 =1l
29.0 289 -0 =1l
28.0 278 0.2 11
22.0 26.9 0.1 s LI
26.0 259 -1 211
25.0 48 12 11

QF-TSIZ M -y

AL

SITHIPODRN: SITHIPORN ASSOCIATES OO, LTE.
' e CALIBRATTON LABORATORY

Continuation of Calibhration Certilicate

Cert, No  ACL2308!
Jub Nao 2 NCOBACONTY
Tapes HE X1

11 Cverloan indication

Measured value § 40 Devisted Acceptance
Positive Negative Value Limits
one-halleyele | one-hall eyele {dD) {ub}
49.6 89.5 4.3 1.5

12, Eligh Joved stability

SEM Display | S1.M Display Deviated Acceplance
Frequency w il Value Limits
Waighting {48! 1dn ) 48 )
A-weighl A0 0o B3

The reporied uncertainty is fased on a sandard uncertainty mubtiplied by coverage facior k=~ 217

or any valug follow iny cateulation,presding a lavel of eonfidence ol approximately 95%

End af Calibration Ceriificate

QF- TR0 D20t

= A

Cerl, No, : ACLZ30R]
Jab No, ¢ VCE6ACO0A]
Pages  : TolB

. Level Hoearlty Including the level ranpe cantrol

Anticipated | Measured

Acceplance

Ranye Vufug Value
(d8) (dn )
Ante 934 040

% Tone burst responise

Time Tone burst Anticipated | Measured Devisted. | Acsepbanes
duration, Th Cyele Yalue Value Value - < [ Limits
Weighting | {ms) W) Ll } LB} (B )
0.25 | L0B.0 I07.9 0.1 SR
Fasi 2 5 {0 i17.0 0.0 1.0 1-2.5
200 R 134.0 1340 00 T
2 & 8.0 108.0 0.6
Slow
200 el 1276 276 0o
0.25 i 99.0 989 =31
hid] 2 £ 8.0 105.0 0.0
200 RO 128.0 128.0 0.0

0. Peak C sound fovel

Number of eycle Anticipated | Measured | Devisted [ Asceptarice
in Valoe  {Yalue, Lepeak| - Value Limits
1esl signal {dB) cAs (UB Y . (@B) {dB ¥
Continuous 1330 10133000 [ ge .
One 1364 13s3T [T 06 130
Number of eyele Anticipated Measured Deviated Acceptance
in Value Value Valug Limitx
st signal tdn) LdB) {dB ) (di )y
Conlingous 133.0 12310 0 -
Positive hall exvele 135.4 1352 0.2 220
Negative hall cyele 1354 135.2 0.2 2.0

LTI YRR N T

77 Al

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

a5 14511 Sitbuhorn Rd Bangbumew, Bangplud Bangkok 10700 THALAND mc-m:-ns):ul
TelG 24635-0800  Faxfh 14331679 e-mailcal-centergailhiphamcom hitg wwiesithphotncom CAUDRATION G154

Certy So, s ACLZI0G0
Pages @ LnfH

Calibration Certificate

Equipment SOUND LEVEL METER

Manufacturer :
Model 1

Seriul No.z

FEY No.:

Condition As Fourd :

Customer :

Location :

Atnbient Temperature !
Prossure :

Relsdive Humidicy :

Received Date :
Callbradon Date :
Prate of Issue

Calibrated Iy :

Approved by :

RION

WL-42/ Microphone UC-52 / Preamplifier Nil-24
296517 - 1352207 §7527

RYG FS(H34

GOOEY

ALS LABORATORY GROUP (THAR ANDYCO. LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PHATTITANARAN, KHF L SUAN | BANG,
IARGKOK, 10230 THAILANI. [

{22043 °C

{01323 ke
{500 2200 “a

24 JANUARY 2023
25-26 JANUARY 2023 ..
27 JANUARY 2023: -

Hathakom Piswmpaisan

7 Al

{  Thanakul Petehurai

This certificate 15 iawted it accordance with the reguirements of 1SOTEC 17035 swdard. imay nen be reprodused

ather than an fulk, exveps with the prior wrtten approsad of Die lead of Cadibrabien Luboruory.

QI 15120206



5 ITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
ARt bares CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, Nov 1 ACL2308D

dob No. : VC6SACHIN

Pages : 2ol
Culibration Procedore & CP-aL-0

Calibratlen Method :
‘This equipment  as calibrated by based vn TEC-61672:3 (20531 Sl it
The S had tests 0 Acousticat and Floctrical signal lests of |

svel meler (S1.M)

Antehoic chamber e Reference

Standard Instruments,

For tess resulis of gach items were made by obsenvation of each Instriinienta displey

and algay 'li_iﬁ.l:Jyl display,

Conditior of this result of catibration :

I Reference Stndand steuronts

Instrument e Seyial o,
Wavelorm Genzrator 3204 MYAIRH 7076
Wavelorm Generator 135118 MY 52302742
Digile) Mubimetce 36IA BIYSIR0U
Digital Multinetcr RXEDEEN MYS322007h
Driital Mubtimeter RERTTEN MY L0247
Prozranumabile Atienuator MAT-10T GHGN
Condenser Microphune 4150 2977900
Measuring Amiplifzer NA2KAT ILE0405

T Phis result of ealibretfon wes found accitzate e chown on date and place of calibration for this cilibieed dem ooy
& Thus caetificals is traceable o the international system of 4ns namtaiied ot )
31 Nationa! Instjtate of Metrelogy (Thafland).

A2 Thastssd Instituts of Scientific and Technologival Regearch (TISTR)

GF STk e

AL

SITHIP:IRN  SUTHIPORN ASSOCIATES COLLTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cert. No, - ACLZ30EG
dob Ne L VCGEACHE3E
Pages @ dofR

Besuit of enlibeation ;

£, Absglute sensitivity

oference Mcam—:e_d N T1 Acecplance
Acoustic Sigmal Valie [_!evi.%!_i&n Limit
(d#) a3y 1 o iany tdn)
93903 43y b1y A 1.3

13

. Sell-gencrated noise
2.1 Nowpal wat

Measured Y gl
fdB
iTl

2.2 The mudrophons of e svumt fevel meter wes replaced by clectneal syt ire;éu{ [

Freguaney Mueasured vaiue
Weigliting [dB}
A weipht 2
€ - weight 189
Flat 255

3. Acosstical siznal {ests ef [requency welzhtings
Meder free-field ezoustic response al u Tevy

tregquency Deviztion from i rezpance cnpve (8731
EHed Fhat Cwdin gﬁ;': ATCMANE
R : 1 imits
23 3 8.3 [EA] £ 1.5
1Y iy 0.0 6.0 1.4
000 1.8 -} 14 543

Qb ES 12 E -0 £

o
A=Ay A

SITH l PORN: SITHIPORN ASSOCIATES CO,LTD.
srracate CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cerl. No. ; ACLZION0
Jub No. @ VESSACTR
Pages r3off

sSummary_of Messurement Resuld ;

Auxinun-peraitied
Parameter unceriainty of

‘mcasurement {13y

1. Absolute censitivity

2. Self-penerated poice v

3 Agoustical signal tests of frequency welgltings

125 Hr v . 0
1000 Hz v 0.3
5000 s v - 0.3
. Eleotrical signal lests of frequency weipitings
For t011z 104 kHx v 0.3
Vor -4 kHzto 10%Hz v 0.3
Fer - b H e Q0 hile - -
5. {requency end lime wesghtings a 1 kHz v - 0.2
. Long - 1erm statility v . (143
7. Level Miteanity on the reference Jevel range v - 1]
8. ). evel Ninzanty inchuding the level rangpe coatrol v - 0.2
9. Tane burst responsg v - 1,2
10 Peals { sound lovel v - X R RN
11, Ocerlead mdication v DS R ) .25
12, Hight kst stabitiny Voot

i ol i3]

QFTS12-64 id=Zided

ok

SITHIP:IRN  SFTHIPORN ASSOUIATES COLTD
C CALIBRATION LABORATORY

Conunuativn of Cahhration Certificate

Cert No. : ACL2ORD
Fob No.  VOERALHEYT

Fages | Soffi
3. Eleverical sigag) tests of frepuency welghtings
Weaghting nstvworh responoe wilh relative 1o 1 41
Freyuencs eviation from various Fequsney sweighting respomse curve tdB
e Flag Coeight | Adwsight paEtanse
SRR . limits
63 ot 8 R Y
1% 0.4 0.1 (130 i15
250 0.0 ki) &0 +1.5
00 sl 0l 320 215
1064 (i3] G4} .0 =1.0
o0 0.0 03 o0 =10
066 50 116 1) 2341
#0060 G4 [ i +5.00

5. Freguascy and Bme weightlngs al § 5Bz

$.1 Frequency woeghtings s § kHz

Measured Dheviated Acceplaney
Fregquency Value Value Tams
Weighting LI} [ [
A - welght F a0 <
C - weight 9401 ) £062
Flat 9440 2

22 Tanc weighting at 1 XMz

Measwred Eieptinee
Fregquenzy Valu Nalie | Limins
Weighning tdh £ i {483
Fast [ o0
St 94.b 0.4 £ 4]
Len 94,0 04 40

& Long - lerm stability

SIAL Thisplay 1 S1 M Dhsplay Devanted Acgeptance
Frequensy af initiad at final Yahia Lictstts
Weighting Ly By 1dity LdR)
A - wucight i 1.0 2.4 0.3

QF FS 20 3 2N
2 ¥
o g e




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
rogsetes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2308U
JFoh Np. 2 VCGEACD03]
Pages  : Gof8

7. Level Sincarlty on the reference lovel ranpe

Anticiped | Measured Acceplance
Vahue Value
(dB) (di)
1329 1270
1360 1366
135.0 1350
134.0 Hu
130 1336
130 1320
13l 131.0
126.0 1200
1240 1240
1190 IR0
JILLE 1140
() 1060
i04.0 145

Y90 95,0
.0 944
BR.O0 89.0
830 B
e 700
J40 74.0
690 9.0
6.0 0
59.0 350
34.0 54,0
49.0 4840
40 4.0
3.6 9.0
i3 350
o 294
20.0 2849
28.0 27.9
228 2639
260 3.9
250 248

QF-TS 1A 2000

2 Aot

SITHIPORN  SITHIPORN ASSOCIATES COLLTL.
e CALIBRATION LABORATORY

Continuation of Calibration Certilivate

§ ITH ! EO RN; SITHIPORN ASSQCIATES CO, LTI
prrwerares CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now £ ACE23080
Jok No. : VCG6ACD0)
Pages = TofR

#, Level inearity Including the level range control

Anticipated | Measured Acceptanes

Runge Value Value
(dB) (dn}
Auto 91.0 .0

% Tone burst response

Time Tone turst Anticipaied | Measured Deviated - - Acceplinze

Cert. No. ; ACL23080
JobkNo,  VOe6ACERY
Pages  : Hork

11, Chverload Indieation

Measured vajue { G5 } Deviated Acceplance
Positive Nepative Value Limits
one-hadf eycle | onc-hulf eyele {48} (dB)
#9.5 /9.5 0.0 1.5

12 High devel slability

STM Displas | SIM Display Deviated Aceeptanes
Frequency al initial a finnl Vakue Limity
Weighting 1di) 1l (di3 1 i)
A - weight 1370 137.0 10 40,3 0 F

The reported uncertainty 1 hased on o standard urcerianty muhtiplicd by cov tragc faclog k =20

or any value following caleutaton providing 3 tivel of confidence nf approximaicly 95 %

R End «f Culibration Certificate s

QF-TSIZM AR

o Ahfl

durstion, Th Lyele Valug Value Vatie - 7| Limits
W elghding (ns) [ELY) i) 14B) (4B},
0,25 t 108.0 197.9 0.1 :

Fast 2 B 7.0 1170 00
200 w00 1340 14,1 0.1
Slow 2 3 HID 1050 0.0
20 00 127.6 1276 00
0.5 i 9. 959 0.1
SEIL 2 [ 1030 108.0 00
200 00 1280 128.1 o1

T Penk C sound Jevel

Number of eyele Antivipated | Measuyred Desisied ' | Asdepiance

in Value VYalue, Lepeak Yalte - Limits
test sgnal (s} : [fLE
Continueus 133.0 -
One 1364 3.0
Kumber of evele Anticipated Measured Deviated Acceptanes
in Value Value Value Limils
test sigral 1411 ey {413} 1diby
Contimos 1330 1331 0.1 -
Puositive half eyele 1354 135.2 -0.2 2.0
Nepative kalf eycle 1354 135.2 0.2 +2.0
OF =81 24605 {(12-t1 203008 -

SITHIPORN ASSOCIATES CO,LTD,
CALIBRATION LABORATORY

3514551 Setmbien Rd Bangbumru, Bangplud Banghok 10700 THALAKD HSC-TISI-T18 £7025
Teh 2435-E00L  FaxD-2435 1879 e-maicebcontoi@sithiphomeon hip gwiwwsithiphomcom  CABRATIGHDIS
Lerl. No. : ACLZMITY
Papes r Iofl

Calibration Certificate

Eguipment SOUND T EVEE METER

Manufactorer RION

Medet ! NL-32A * Mictephony UC-59 / Preamplifier NH-25
Serial Moo {NRI0831 2219) 422220

11 Now

Condition As Found ¢ LOOD

Customer ; AlLS T ARGRATORY GROUPATIZAR ANDINC G LT,

(1 PHATTHANAKAR 30 PHAT THANAKAN ROAD,
KHAWAFNG PHATTIZANAKAN, KIHFT SUAN L UANG,
BANGKOK, 10250 THA.AND.

Locagion ¢ -

Ambient Temperature : (SR E RO =
Pressure : A0 £ 2 kP
Retative Humbdiey : 304 =200 o
gefy by
e ]
Reccived Date 06 JANLARY 2023 o s

Catibration Date : 23-24 JANUARY 2023
Iate of Issue : 25 JANUARY 2023

Calibrated by = Nathakens Pisatpaisan

—
S LAY
3

Thanakul Petchurai

This certificate b izt n svcordanve with Ui requirenients of 350 HRC 7028 standard, inay notbe reproduced

uther than m full. excep] with e prios watien approval of e tead of Calibration [aborstory

L1 58 s SR R EUS



SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
Tt CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. @ ACL23073
Job No. ¢ VES6ACH02Y
Pages 1 2afg

Calibration Procedure ; LP-AL-01

Calibration Methed :

This equipment was calibrated by based o JEC-61672-3 {20] mil lavel meter (51 AT

Fhe SLM had teets 10 Acopstical 2nd Fremizat signal wy nf‘fre-qi,ie:n fiting Wil Arschote chamber snd Reference
Standard Instrunsents. R S & : _: o :
For tes1s resultn of eath itwms were made by observation of sach Insirumaits display s alse with S0 displi.

Condition of this result of calibration ;

T Helerence Sandard fnsioumants

Instrumeni Mode} Sertal No. CorlBa,: i
Wavelor Generator BN MYIRIN T | F-0IN722

Wavefonm Genuerator SR MYS2URT2 FE0005:23

Digital Multinwer FMelA RMYSITHNO0L EET.BE. (44265 :

Digital Maltimewr RRETES MYSI22NTR FFLBP 0310363

Digiral Maltimater WHela IRALEEDEER) EIT B 050265
Programumebie Atctstator MAG-T0Ty IS ES Ll -{mg»z:g .

Conderesr Mivruplonss SRR 297708 3A033-32

Measunng Amplificr NAIRAL 0493 AASI05-22 23-Tehr23

2Ty result of catibration was Tound sccarate as shown va d

b place wf cubbration for this celibraiad fém onhy .
3 Ihas corhificat? i traceable 1o the imterfaoral svstom of B nsmbaenes a
31 Naustonal Institute of Metrclogy (Thailand)

32 Thailand inctitine of Scientific 2nd Technological Rersarch {TISTR)

[EE RS DN e R R

SITHIPDRN  SETHIPORN ASSOCIATES COLLTD
Y CALIBRATION LABORATORY

Cantvmnion of Calibraton Certilicate

SITHIPORN, SITHIPOR

Crrcia e

S50CIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Ne, @ ACL2IEYS
Jub KXo, VCBEACTO29
Tapes P 3olE

Summary of Mensurement Resuit ;.

; [ﬁce‘naln!) Masimum-permiited
trarzmeter e uncertainty of
;faeasterement (R
1. Abrolute seasiivity . ! A
2, Self-generated nose i ¥ - R R T
3 Acoustical signal leds of frequeney weiphtings R
123 312 v - 143 0.
1600 1z v - 0.3 Ei
B iz v 03
4. Electrical stgnal 1ests of frequeney weightings
For b0 1k a4 Wiz v e
Tor = 4 kHe to 10 e v 01
Tor = P kilr o 205H, v I
5 Irequency amd ting wosghtings ot 1 KHe v 0z
6. | eqrg - term stabifity v 01
7. Level lineasity on the reference bevel range v 02
%, [ evel linzarity including the Jevel runpe control v 0.2
9. T ome burst rezponse 4 0.2
10. Pexk ¢ sound fevel v - 0z
11 Overduad indication v -] 03 025
12 1t Jov et stabitiny v - ] G

[E I L G LN

= AL

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Lert. Nay 1 ACL2I073
Job No. S Cagadupzd
Fapes L Aefi

Kesult of calibration ;

I AbsoZnle sensitivin

fteferenes Measured Argaptance
Acpustic Sipnal value Deviation L imit
§ I ) ) (4B} (4B}
B3 {91.9%% w2 ] {3

2, Self-geaerated noisce
2.1 Normal test

Meaiered Vadue
14l
[ERE

1.2 The micraphans of the sound Bvel meter was roplaced by dlovewat signal mpad geviez,

Froeamey Measured valoe
Weightng Cdit s
A weight 5.5
C - weight 114
Fla MR

3. Acoustical shgnat tests of frequesey velghtings

eter Gea-fichd acoustic responne at @ levet of §4 45

Frequenay Brevistion from various fi & curve W3}
[RIFNS N . Acceplange
Fiat C-waight ;
Linats
128 0.0 . =148
{0 [ Gl u.1 =L
B0t L3 4.2 -iLE w1428

OF TSTI-6H 8 iammisd

o BT

Lert, Yo, 1 ACL2IN
Jabs e, VOERACINLS

Mages  Rofk
4. Efectrical aipnal tests of fregueney welghtings
Woenpining nensorh qeupore wish relaiies o 1R
Fregueney Daviation from various frequancy weighting responae curve (dil]
1731 . 2 Acceptance
Flu C-weight A-waipht
S .. Jimins
63 1 XU .1 +1.0
125 ui 01 0 +10
50 04 o L4 =10}
214 I {18} ke 21403
H) L] ] [} .0
2 i it 2 210
A{HHE {Li) LE] i34 10
RO} ftar it 4.1 =35 L5
168m0 {h4h il 12 28160
5. Frequency and thae weighiings 28 1 kHz
5.1 Fregueney aeighting al ¥ ke
Measarad Previned ACCUPLINCE
Frequenes Ve Value Lutits
Waighting tdp 3] LdB
A - weight 944 Bk -
C - wigh e ui F0.2
¥lat il e LR N

5.2 Teme weghting at 1 kilz

Ageepline:

Measured o
Fregueticy Value Valie it
Weighting PR e Tdl 1
$ast b4 041
Shew Ot 4.8 LA
ey S o0 s

6. by - 1o s atabitiny

SN Piplay | 1M Displar | Deviated | | Acceptance
1 requency ar tsitial ar final Yy shue | imits
Wehting 1ditg {dn {dB ) {dhi}
5 - weight 440 LR 0o R

OF - 1 301 41 ek

o BT



SITHIPORN; SITHIPORN ASSOCEATES CO,LTD.

e date

Continuation of Calibration Certilicare

CALIBRATTON LABORATORY

SITHIPQRN: SITHIPORN ASSQCIATES CO,LTD.
frreciaies CALIBRATION LABORATORY

Continuation of Calibradon Certificate

T. Leved linenrity on the reference leved range

Anticipated | Menanred Deviated | Acceptanes
Value Value . Limits
{dB) (48} (4B}
137.0 137.0 - 208
116.0 1360 [ -y
1350 1350 05 )8
1340 134.0 0.0 .8
1330 133.0 [ A0
1320 13240 0] b
131.9 131.0 0.0 0.6
128.0 1200 0.0 0.8
1240 1240 66 it
1190 139.0 0.0 0.5
1140 1144 6.0 L%
gy 1849.0 [ 104
1048 1.0 8.0 +0.8
95,0 Y. %) 1§
440 94.0 6.0 208
§2.0 5%.0 [ 0.5
84,0 54,0 0. 0%
79,0 9.0 no +0.5
7.0 74.0 0.0 2.5
69.0 69.0 [ 04
61.0 61.0 D 0.8
59.0 5.0 I 03
54.0 54.0 09: Iy
59.0 490 0.0 0.8
Ho Hu 0.0 104
39,0 36,0 -0,1 0.8
3.0 310 0.1 0.8
30.0 5.9 - 20,8
290 289 0.1 0.8
28.4 219 0.3 0.8
21.0 268 0.3 +0.8
26.0 26,0 0.0 b
25.8 24.0 -0} 0.5

1 TSED A4 2o

Cert. No. @ ACL2307 Cerl, No, ¢ ACL23073

dob No. @ VCESACDOLD Job No. : VC66ACO029
Pages  : fiofR Papes @ Toff
¥, Leve) linearity Including 1he fevel range conirol
Anticipated | Measured Devasted Acceptance
Range Value Value | . Limits
(dB) (dB) -LidB)
Auw 5.0 9.0 ST
& Tone birst response L ; N
Time Tone buizst Anticipated | Mrasured Deyiated | Adegptance
duration, Tb | €yele Valae Value Value . Linits
W eghiting {ms) (i } Ll [RUE) [ds)
0,15 1 105,06 1054 0.0 580
Fast 2 4 1170 10 [ hi2d
200 HIK 1340 134.4 0l CELDT
2 8 1080 1064 0o 181580
Slaw T n
204 S0 127.4 1274 (L2 2 xl.0
0.25 i .40 Y 11} 1.5:-5.0
SEL 2 ] 108.00 108.0 [ 07525
200 o 1280 128} 0l
14 Peak C seund Jevel
Number eleycle Anticipeted | Measured Devisied | Aceeptance
in Value Valye, Lepeak Value Limits
test signal (dB) {dB) (dn) (d3 )
Contipuois 1339 133.8 04 -
One 1364 135.7 0.7 124
MNumber of eycke Anticipated | Measured Deviated Ageeptance
in Value Yilue Value Lintits
fest sl {di3) tdl3) (dli3) 4B
Continuouy 133,0 133u o4 -
Postive half evele 1354 135.1 -1 110
Negative hall eyeje 1354 1351 -1 =l

QI -ENT 20020t

o BT o

SITHIPORN ASSOQCLATES COL LD

S5ITH!P:DRN
e CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Lers. No, 1 ACL2I013

SITHIPORN ASSOCIATES €O, LTD.
CALIBRATION LABORATORY

TN
HSC-TISI-TIS £7075

Job Bt VORRALINZY 451,451 1 5uinthorn R Bangaumiu, Bangprud Bangkok 16700 THATLAND
Pupes  : Bofk Teil-2435-8800 Fax 024331679 p-mailcal-contergsithipicrmcom Wip /verwsiiuphomeom  CAUBRATION 0251
Lert. No. 1 ACLIMWO
N
1. Overlaat indicstion Vages Lol#
. . e
- Calibration Certificate
Meassred vadue { 40 ) Degviated Aegepance
Pasitive Negalive Value Limits ouipment : SOUNGHLEVEL METER
vne-hall eyele | onehalleyele (B} (di3) Munzfacturer ; RICN
R9.6 £9.5 .1 L4 Model ¢ NI -52A + Microphons UC-39 / Preamplifier N-25
Serial Now A1 2m39 25040 522225
12, High level stahilivy 1D Nai
SN Dusplay | SIM play | Deviued Accepinee
Frequency al weitial ot final Value 1.imits Coadition As Found : GOOD
Weighting di iy {di) (dn)
- Customer : ALS 1 ARORAFORY GRODIM{THAH ANDICG: LTE.
A+ weipht (A 1370 IR0} 0.1
i ! : . 160 PHATTHANAKAN 40 PHATTHANARAN ROAD,

The reported uncertenty 1 based on & stondard weerainty muliplivd by coverage factork =2

ar any vatue faliowany caleatation prss iding a favel of contidence f appraximately 35 %5

Location :

KHWAENG PHATTHANAKAN. KHET SUAN | UANG,
BANGROK, 10250 THARLAND.

End af Calibratjun Certifiente

Ambient Temperature = 2303 R
Pressure : 1013 x5 kPa ':gwmu,
&
Relutive Humidity : E500 2200 Pe w ..__....{V"
X PRy
Received Pate : 24 JANUARY 2023 R

Calibration Date
DNate of Issue :

26-30 JANUARY 2023
31 JARUARY 2022

QPRI 204

7,' f i

Calibrated iy 1 Nathakem Pisuipaisan

Approved by ;

{ Thanzkul Pewhuri

7 R
F4 .
)

Flus cenificate i issued in secordance with (e requinaments of IO HC 17028 dandard, may not be reproduged

atlier than

Falk eweept with the pror watien approval ef e Digad of Calibration L aberatory
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SITHIPDRN: SITHIPORN ASSOCIATES CO,LTI.

SR CALIBRATION LABORATORY
Continuation of Calibration Certifivate
Cerl. No. : ACL230
Joh Moo 1 ¥C66AC0038
Pages ! Taff
Cazlibration Procedure : CRALL

Calibration Method 3 % REE
This equipsen was calibrated by based on IRC-61672-3 Q013 Sisndard for zound level memer (81 M)
Vhe 1AL had tests 10 Acoustical and Fleetrizal signal

of ff_éq:urm_!jl weighling witiy Ancchoi chamber snd Reforanes
Standard Insiruments AR

3 or tests rearlts of exch e were made by observation of cach Instruments display and abso vwith LM heplay

Condition of this resuld of catibration @
Iy terence Standard Tnstramonis

Ensfrument Modte} Serizl No, Cert N5

Waveforn Liencrator IUA MYAROL T i {)U{ﬂ'_EIZ

Waveforn Getierator SHR MYSIITR 1100832

igital Multhneter RS IEN MYS3220iH LLE B 04452&5 f

Prgitad Mulometer 1A MYI3200%0 ELE B O32E5  99-Feh-21
Bigial Muleseter HHeLA Y BOOMRT FLE. W8 050265 é!‘—;i;}-cb-?,\
Programunable Atienuator MAT 1070 s2t0ai 14 EF-p009-22 4T
Condenser Microphotie 480 2077900 A0 322

Measuring Amplifier NA-1ZRAL Ja56iH95 AA205-22 22-Febe23

2 Ui st of calibration was Foumd socurce @ shown on date and place of calibration for thic calibrated item onty
3 d b centificate i tracesble to the imtensational systemy of it maintamedl a
3 1 National Inutinzte of Mateology (Thastand)

3.1 Thailand brstitete of Scientific and Techaelogical Research (TISTR)

(V1R SRR FERTER L Y

N
S~
S

SITHIPDIRN SITHIPORN ASSOCIATES CO,LTD
' CALIBRATTON LABORNPORY

Conunuation of Calibratton Cernficate

JRN: SITHIPORN ASSOCIATES CQ,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHI?P

Cert. No. : ACL23000
Jab No, : VOSRACDEZN
Pages s 3oll

Summary of Measurement Resulr ©

_U_ﬁlfﬂlﬂ%ﬂb Maximum-permitted
Parameter . uncertainly of
{a)
B - snensurement (1Y
b, Absolute senzitivity v . 02 L NA
2. Seli-generated Roise ' - N i MA
3. Acoustien] sipnat tex1a of frequency weightings o
125 Hr < 6.3 0.6
1600 1z v - 6.1 ST
5000 11z v 0.3
4, Elecrical signal wsts of frequency weighiings
For 18 1z 104 ka2 v - 43
For - 4 kHe o 1013z v 1
For = 0 kHz to 20 kHz v 03
£, Frogueney and time weiphtings | kidz v - 1.2
i L opg - o stability v 1)
7. Level linearity on the reference level range ' 02
5. 1 evel linearity including the fovel ranpe conrol v . 5.2
9. T one st eapoose ¥ 0.2
10, Veak € sound level v 02
1E Overload andication v - 02
12 Fogh Jevel uability N

QF 18120 s U200

N
A A S

SITHIPDORN  SITHIPORN ASSQCIATES CO,LTD
E CALIBRATION LABORATORY

Conunuation of Calibravon Certifivate

Clert. No. @ ACE23000
Job Mo VORACHERN
Pages rfal§

Resali of ealibratiss

1. Absolute sensitivity

Reforenee Measured Avteplance
Acotrtic Stgnal Value Davistion Limit
fan tdny 4B} (diry
G3Y 195953 WA [ =03

2, Setf-penerated noise

2.1 Nomnal 125t

Muoaaired Vehe
idny
14.2

2.2 The mncrapbitie wf the sownd fov el moter was replaced by elecinval sipead ipat devicz

Iregneney Mensured valoe
Weighting (43}
A - weiphy 9.9
- weight e
Tt k)

3. Acoustical signal tests of regiency weiphtings

Meter free-field peoustic response a1 8 fovel of 524D

Frequency Dsviation from verious féquens S résponse cueve {dBY
1THe ¥ Fint Coveight X Acceptanae
I ims
[Z5] 0.1 nl LA « 14k
103 aj 6.1 1 2 0.7
0 L7 4,7 -7

QFES1 2003 i0nd

Cert. New 1 ACLIZ0NN
Job Nw Y ORACGRM

Pages @ Sl
A Eleeirkeat signad tests of frequenes weightings
W enghiting netw ek response with relae to 1kl
Treguency Deviaton [rom varions Trequency weighting response cunve [613)
o Flat Ceweight A-weipht ;\Cc:‘pmwc
L Limits.
&3 0.0 o0 Con =10
125 Lag £t it 2101
250 0.0 0.0 0.0 *1.00
SUH) 20 il 530 10}
10k3 iX(} 128 [1RE} 1.0
200 wl [ ] 130
4000 0.0 [ [X 10
EH) i ii.] L) - 1A 13
1E0060 0.6 2 2 <25 ol

5. Frequency and time weightings 1t § hiHz

51 Frequency werghtings at 1 Lz

Measured Deviated Adseplanee
Frequency Value Vilue Liits
Weighting LR} 1B (dB )
A~ weight G4} [234] -
€ - waigh 340 Gt LY
Fiat 4.0 - SR
5.2 Tine weightng ot T kHz
Meazured Avceplance
Frequncy Value Timits
Werghting (diy 1y Lty
Fust 4.0 20
Sk 949 00 20
Leg 940 o 1|

6. Long - lerm sizhility

ST M Display | SUM Disghas | Devialed | Acceptanee
Frequenoy at initial at Fina! Vil {umits
Weightingt (i 1 (i3 ) LdB 3 (B
A weight 940 Rl [IR(] LA

QF THEZ AL




SITHIPORN: SITHIPORN ASSOCIATES CO,LTD. SITHIPORN: SI'THIPORN ASSOCIATES CO, LTI

B e CALIBRATION LABORATORY fe et CALIBRATION LABORATORY
Continuation of Culibration Certificate Continuation of Calibration Certificate
Cerd. No. 1 ACL23090 Cert. No. : ACL238%0
Job Ne. @ VCO6ACOO30 Jok No. 1 VCOSACHIZ
Pages & Gof8 Puges ¢ Tol
T. Level tincarity an the reference fovel range K. Level linearity ineluding the Jevel range cantrot
Apticipaled | Measured Acceptunce Anticipated | Measured | Deviated Acceplance
Value Value Limis Range Value Value Vel Limits
(dB ) {dB) . {dB) (dB) {dB} i {4B)
137.0 137.0 . 08 Aule 9.0 94.0 .8
1360 1360 8 :
135, 1350 08 %, Fone hurs respouse . .
140 140 0.5 Tune Tune burst Anticipated | Measured Devinied | Acceplance
133.0 1330 6.8 dumtion, Th Crele Value Value Vale Limiis
1320 1320 0.5 Weighung (ms) Ldiz ) [X1:3] dli {dB)
1310 1310 403 023 1 108.0 107.9 01 L5300
129.0 1280 [ 6.4 Fast 2 ¥ 170 117.0 .8 L0248
1240 1240 0.0 208 200 BOD 1.0 134.0 na ]
11940 119.8 00 PUS 2 8 R0 wEn e 150359
1140 11318 00 =04 Stow 200 Hie 1276 1276 0o 510
109.0 1090 e i 0.235 1 HO.0 5.4 (1} 1.5;-5.0
1{H.0 104.0 0.0 20,8 SEI 2 & HR0 108.0 0,0 162
.0 gl 0.0 0.8 200 BIKE fs0 1350 0,0 *1.9
.0 940 0.0 +0.8 v
89.0 89.0 0.0 0.8
a0 0 I w08 16, Peak £ sound leved
9.0 754 LAY 408 Number of eyvele Anticipated Measured Devizned | Accepiance
il T4 ue 0.8 in Value Value, Lepeak Value {.imii<
6.0 690 WL st signal (a8} [ (dB) (dB) aB
Lall 640 — u,e__ f Lo Cantinuous 1330 | 1330 0.0 .
394 399 DL 2038 One 1364 | 1361 03 120
34.0 54.0 0. #8 .
30 9.0 06 08 Namiber ol eyule Anticipated | Measured Devited | Acceptance
kil O 04 A m Value Value Value Limits
300 0.0 [12H 20,8 .
test signal {4 (di ) Ldbiy {dll 3
ksl 2 e 20l Cominyuous 133.0 133.0 0.0
304 00 0.0 20,8 e - ~
o0 vy o 0% ilu :u‘u. half exele 1354 135.2 -0.2 L9
Negative half eyele 135.4 135.2 0.2 210
28.0 28.0 0.0 15
i) 270 0.0 2.8
260 2080 LAl 208
250 25.0 0.0 20.8

LURSEIRREA TN 3 E- 183 2 aadan il 8
72 A 7 AL

SITHIPORN  SITHIPORN ASSOCIATES COLLTD. . , TG T
: CALIBRATION LABORATORY SITHIPORN ASSOCIAT 15 CO.LT l,).
CALIBRATION LABORATORY

Continuagion of Calibration Certilicale

Cort. No. 1 ACL23080

Job Moo VOGBACDDM 431-351/1 Snnthaen Re  Bangbumre, Bangp ud Banckok 16700 THARAND HECTISETIS 11025

Teip-223bHibe Fard 24331679 o mailoobeonierdsitiiphomoon hitp fewwilhphomcom — CAUBRATION 0393
e e Cerl, Vo3 AUL2I038
IPages roo el

14, Overlomi iddication

Calipration Certificate

Measured value (di3 ) Daviated Acceplince
Fositne Negative Value Limits Equipment ! SOURDRTEVEL METER
one-hall vyele | one-half cycle {dD) {dn) Aanulacturer : RION .
B HY6 a) 1.5 AMuodel : N1 <23 Microphone UC-52 / Presmplifier NE1-21
Serbul Nis: OiHasel IDEOKD 1953
10 No.: RYUG FS0007
12 High tevet stabiin
SIN Dasplay | 518 Disphay Previated Accepluice N
Cyuen ; ’ ) .p. Conditton As Fuund : (B
Lreqaency at iitial a final Value Limits
Weighting 13} {1t ) 40 {dB) Custamer < A8 1 ARORA FURY GROLP {THAR AN CO. LTI
A weight 1374 13720 [EEV} .l UH PIATTHEANARAN 28 PHATTHANARAN KOAD,

KINWAL KRG PHATTHANAKAN, KHET SUAN LLARG,
BANGKOK, 10250 TIEAI ARD.

. - o ot 1 stands ena inlic gt P .
The seporied uncemainty is based o s standard uneenamty mattiplied by coverage factor & =2 Location ¢

or any value foltowany coleulation,pro idimg a laved of vanlidence ol approsimately 95 % Ambieat Tengperature ; {23021 I
Pressure RUIEIERC KPa
- End of Calibrastion Cestificate [, Relative Humidity ¢ §300 =200 “a
Received Date 06 JANUARY 2023
Cajibration Date 13-18 JARUARY 2023
Date of Issue : 19 JANUARY 2023
Calibrated by ¢ Nathekor Pisuipnisin

i [
Approved by = / “, _

¢ Thonakul Petchurai )

s certificate is 1ssuedl in gecordance witl e requiremicnis of 1ISOILC 17025 stanidurd, may not be reproduced

other than 1 Tk, exeept with the priar waten approval of he head of € alibration Laburatory
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
I CALIBRATION LABORATORY

Conzinuation of Calibration Certificate
Cert. Mo, 2 ACLE30M
dab No. : VOGEACHIZE
Pages e

Calihration Procedure & CP-AL-1E

Calibration Method ; ST
Tis cquipment was calibrated by based on 1EC-61672-3 (20133 Stanidard for sound feyel meter 181 ML

The §1 A bad wsls 1 Acoustical and Clectrieal signal tects of fraquensy weighting with Azeched chamber s Referenwe
Staneard Lnsirurm

Fur tests pesalts of each Boms wers made by obsarvation of sach Trstruises dispiay and 8zo with SEM' diplay

Condition of this result of ealibration :
b Redewines Sanderd Instramsnts

Instoumend Model Serial Mo, Cert, Na, Dtz ate
Wavelonm Generator B2i0A MYydxu) L1 DY 04 Feb 23
Wavefoirn Generator WEHBR AMYITNITL FI-0008:22 D4-Feb-22
Digital Multimeter RARLAEY MYS$II0IH LLL3P, 040265

rgiat Multimeter RRETANY MY SIHWTA rEar 03ndss  09-Febe 2
Lriggital Mubimzie BEAOA REVAHIZIITE D BPOSD26S 09+Feb-23
Programmable Aleniator MAT-1070 6210114 EF-0009-22 07-Febr23
Condonzer Microphony Rl 297000 AAIG1522 24-Feb2%
Measeing Amplifics NASTRAL 343606y AAC3ORS-22 12-Feb 23

2o Ehd resudt of calibration was found sevimane oo et on date ated phace of cesbration for this calibraged ftem onty.
3 Fhds certeficata is traceable 1o the interiational wyuem of urd maananed al

31 Naiona! Instinte of Metzology ¢ Eharkund)

3.2 Thalasd Instiwle of Seientific and Techorbogics) Rescerch (TISTRY

[EIS RS RETE EIE ETRI{FUR ]

o B

SITH!P-DRN

SITHIPORN ASSOCIATES COLLTD
CALIBRATION LABORATORY

Continuation of Culibrauon Certificate

SITHIFP2RN
LR -

SITHIPORN ASSOCIATES CO,LTH.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Snamary. of Measnrement Resull s,

Certy ™o, 3 ACE2MAR
Joh Ne. 1 VORSALG024
PMages tdofd

- | Uncertalnty | Magbmumeperaiiized
Parameter I‘a;_&. Fait . ancerlaingy of
(4R}
measnrement (A3}
1. Abzolure senstivity 4 “ N
2, Setf-penerated nowse v .2 MNiA
T Acoustical sipnat tests of frequency weiphtings
1250, v 03 06
1000 Hr v - 0.3 s
B e v ud 6.7
4. Eleetrical signud ests of fregueney weighting
Ver W01k to 4 btz v 0.2 0.6
For -4kl w RNz < 13 0.7
Far = BORIE 10 20 ML - )
5. Fregueney and time weightings s 1 4Hz v 02 0.2
6 Fang - torm stuhility v (i .1
7, Level Unearity on the refereace Jeve] range v . 0,2 0.3
% Level Hnzanity inchuding the level rsnue control v v )
. Tuny hurst zespunse v 02 0.2
10, Peak € sound evel v 0.2 038
11 Overluad indication v - 02 1125
13 Hegle bovel staming ' i3] 3]

Qb1 2t A2

SITHIP:ORN

SUTHIPORN ASSOCTIATES CO,LTD

CALIBRATION LABORATORY

Continuation of CaBbration Certificate

s AL

Lol Soo = ACL2MAR
Jub R VORBACTHIZY
Pages 2 dof¥

Resnlt of ealilaration 2

E, Absolute sensitivity

Relerence Meastired Acceptance
Acaustie Signad Vidue Deviation Limit
(4l ¥ L3y (dR) {48
DI H9IHY Giu i +0.3

2. Self-generatil noise
20 Nennal w0

Measored L alie
tdi
213

2.2 The mscsagihonz of the saubd beved meter was eplaced by ehevineal mpead wysnt device,

Freglemay Measuted vitlue
Werptnmg [LER
A waight a2
- weight 1.6
Flat 122

3. Acoustiesl signgl tests ol frequency welghtingy
Svter Frov-fiehd aconstic responsz a1 @ level of 84083

Trequancy Fleviation from vavious (regiizney weighting response curve (i3
[BiF} . . Acveplance
Flat Coweight )
1 imsts
2% i o n2 +15
[{50] a6 i1 ix] & 14
B0 0.1 (14 2 =34

QF 15121 b 020003

w200

4. Flectrical signal tests of freguency weightings

Woaaghtane nevond, reaponsy with relstis ¢t 1 kB

Cort, No.  ACLII03G
JobNo. @ VORBACII2Y
Papes  : Sof®

Froquery Lreviation from vanious frequency weighting response cune GBS
e flat Crweipht A-wieight Awfm‘mm
Limits
61 -LT -1 0.0 =2.0
125 ALt ik i LA 1.3
154 (L1 -0l .1 =15
11 111 01 ALE 215
16800 LB jUEl L:E0) E3R]
MEGE il I i
4306 i1 (.4} b
B0 0.1 6.1 . =40
& Frequency and time wolphilings o0 F R Hz
3.4 Frequenes weightoses o 1 ke
Measurod Deviated Agteprange
Freiuency Valus Value Lamits
Weiphuing B T3] LB
A - seeipht 440 [2Y] -
-~ weight 944 LA +0.2
Flat udg i +0.3
S 3 Porve woaghtang 01 3 Ky
Measured {7 Deylaied tince
Fregqaeney Vadue Vatae 1imuts
Wegiting i} B3 s
Tast Y30 U
Sk BaI g IR
Tey G4 (24 EIO

&, Lung - ferm stabilily

SEM Dpday | S M Easpln Previsted Acceplangy
Freguany 2t ilaiad a final Yalue 1z
B aughiting [E: 5] (it L} i}
A - woight o5 0 9.8 0.0 20,1

OF B4 124400 100004

AL




SITHIPORN: SITHIPORN ASSQCIATES CO,LTH. SITHIPORN;: SITHIPORN ASSQOCIATES CO,LTD.

crrme e CALIBRATION LABORATORY Grmtreter CALIBRATION LABORATORY
Continuation of Calibration Certificat Continuvation of Calibration Certificate
Cert. No, ; ACEZ3R3N Cerl. N, ACL2303R
Job No. 1 VOGHACH024 Jeb No, FCGEACD024
Pages ! Bal? Pages  : Tof%
7. Level lincarity on the reference lesel ranpe B, Level lineasity inchecting the level ranpe ennlen)
Anticipated Mc,asu_n_cd Deviated AcceplEnce
Anticipated Measured Davinted Aceeptance Range Value \II'I!.Ipe - Volue Timiis
Valug Value ".’nlt;e Limaits (dB} (u.B Y. [{11:3] (dB 1
(4B} dB) (4B} (aB) 120 240 94.0 0.6 20,8
1350 1350 ro 11 120 940 9.0 0e 05
134.0 3.0 [1XE) £ 1,1
1330 1330 00 ) 110 940 PARY] 0.0 0.5
1350 1320 0,8 11 100 24100 0411 5] 0.5
1310 [ 4 11 kil Eadl ol b 105
129.0 129.0 0.4 : 1.1
1220 20 e ) 1 evel linearity on cach beve] rangee
110 TTon s i Amticipoted | Messured | Deviated | Accepiance
g 10 o ! Runge Value Value Valae Limits
Y 070 o T g 1dms i ) Ll
HHY I o N 134 A3 430 [F33] LS
99.0 99.0 [0 =10 120 330 36 1 0.5
510 534 0.4 N
BO.U .0 .G = 1.3
B4.0 L0 .0 FSA
7.0 kA 04 =Lt Y. Tone burst respanse
kel 140 i =Lt Time Tune burst Anticipated Meusured Deviated Acceplance
& ct o s duration, Th Cyele Vauhue Valug Valye Fimiss
64.0 40 0.0 20 Weighting . . N
9.0 500 0e +1,1 ms ) (¢B) (4B} (dB Y {dB}
540 4.0 0.0 1t 125 1 108.0 |U7.9 -l 1.5, -5.41
o 0.0 o0 T Fast : 8 117.0 117.0 00
40 ) 00 11 200 SO0 134.0 1340 00
9.0 390 [ -1 o : L LWL 1080 iy
200 500 127.6 1206 L]
025 I 400 Lokd R
SEI p E 1050 1680 [
200 Y 128.0 A L0
[0) B ESRIATIEIE BualTIIEY [ R BRITE R G A
o B 7 B
SITHIP:ORN SITHIPORN ASSOCIATES COLLTD, SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
' CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Continuation ol Calibration Cel'tl‘l'}c‘(l.lt i Continuation of Calibration Certificate
R
JobNo. : VCE6ACO024
Papes s Hol9 Puges  : Bof§
1 Beal C sound fevel 12, High level stabllity
SLM Display | SLM Display Deviated Acceplance
Number of eycle Anticipated Measurad Taviated ATEeprane Frequency al initiat at final Value Litmits
" Yafug Valug, Lepeak Yalue Limits Weighting (dB) ) () (an)
test gl (i) (el 3 (4Bl ) (dB) A - weight 137.0 37.0 0o 03
Continuour (KA [RXA] G -
e 164 114y ETR 130 The reported uncertainly is based on 2 stusdard unceriainry multipHed by coveroge factor k = 2
or any vaiue following cakulation.providing a lavel of confidence of abproximately 95 %5
Number of eycde Auticipsteed Measeed Presvates Ageeplanee o EndolCaliratien Certificate
in Ml Yalge Yalge | imits e
Test sagak tan taly 148 idld)
Conlinuous 1330 130 00 -
Positive half evele 1354 150 d 0
Negative hatl eyele 1354 1350 04 2.0

E1, Overloed Indicatlan

Measured value (dD ) Duvialed Acceplanes
Positve Negative Vahe Lirmis
one-halfeyele | one-half eyele 1¢R) (dB 1
A4 B3 -0l ~1.8

QF- T51 HHE-02000063 QF-T512-04-04-020654

?:fr]f/i—— - S



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145 V¥ Srintheen Rd, 8angbumey, Bargplud Bangkeic 1

70 THALLANG NSO 17925

Telth 24358500 Fax 024331679 e-maifcal-center@sithiphorn.com hilp iwwweithphomeom  CAUERATHINOISE

SITHIPORN: SITHIPORN ASSQCIATES CO,LTD,
wes e CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Eguipment;
Muaofacturer
Muedel

Serial No.

11 Noa

Conditlon As Pousd ;

Customer ¢

Location :

Ambient Temperalure @

Pressuse:
Relative Humidity

Recgived Dute:
Culitrration Date ;
Date of kssue !

Calilvrated by ¢

Cert. No. 1 ACL22306
Pages 1 fol9

Calibration Certificate

SOUND LEVEL METER
RION

NL-21: Microphoae V(52 7 Preamplifier H11-21
00376364 ¢ 71486 F 23142

RYG FS0012

GOGH

AEN EARORATGRY GRODE CHHAH ANDHCO LTD,
HH PHATTHANAKAN Qi PHATTITANAR AN ROAD,
R AL NG PHATTHARAK AR BRI E SEbaN | UANG,
BANGROK 025 THAT AND

230 ¢
EHHA 23} ki
©OS 220 Y e

o7 DLCEMBLR 2022
16-26 DECEMBER 2022
21 DECEMDLR 2022

Hathakom Pratnpatian

Approsed by 7:_ /:r’i?//g':/z" ‘

¢ FPhamaked Petchuen )

Thins verifbeae s ssued i accordanee witle the pequirements af 18O 028 standard, may oot he reproduced

ather than s Tall. excepl wath e prior s nten appros 1 of e heid of Calibration § aberstony
[E18 R AR R RN

SITHIPDRN  SUTHIPORN ASSOCLATES O LTH.
v CALIBRATION LABORATORY

Contuanon of Calibranon Certificae

Cerl, No. 1 ACL22296

Job No. @ VOGEACTD 6

Pages 1 2of9
Cutibration Procedure @ CP-AC2

Calilyration hlethod : S
Tl equiprient was calibrated by hased on BEC-61672-3 {2013} Slandard fop
Fhe 5T 51 had fests te Acaustical and lestrical signat tests of frequency weigh

dnd leved meter (S1 M)
willy Anechure chattber and Reforence
Suandard lsruments, IR

1o rests resubte of eath stems were made By ohservation of each Instriments display and alsa vAth SLM's <isphay

Condgition of 1his resuit of calilieation @
1. Reterense Standard Inztrament.

Instrument Matel Seria) Mo Cerp. Ha, e Iate
Wavefonn Generator RERIUEY MY 30170%6 bl G722 G4-Feb-23
Wavefonn Gemerator KELT HEH) SYE2302742 1000822 04-Fel23
igital Maltimeter 61N Ry xialithiz) T ELBE 40265 (-Felr23
THigital Multimaior IMe1A MY SIZIUTS PELBP 30205 (9-Jeb-23
Digital Multinatoa EES6A MYBHIZSETR tT1.BF GAMIGS  03-Feb 22
Programmable Attensasir Made [3LF bR 1 -H9-22 67-Feb23
Condenser Microphony R 29FTHRM AN 101322 24-Fgh 23
Measuring Amphifier NAITRAL RELTAC I AA-I005-22 2xTeh 23

2 T resudt of catibration was found secarase iy Tt o date wnd place of cahbraten for s calibrated Hem ondy.

3 This cenificate #s traccabls to the istemational avitem ol anit sainteined at
{Thatlandy
L2 Thasiland Institure of Scientific und Techsological Res RETISTR),

b Nationat Institte of Metrph

R P ER RN RN
QA)’£{
Mot

SITHIPDORN  SITHIPORN ASSOCTATES COLTD
: CALIBRATHON LABORATORY

Cantinuation of Calibration Ceruluite

Cert. do,  ACL2L29G
Joh Nk M OGRACEIED

Pigres 1alg
Summgmary of Measwremend Hesult:
Uncertainty Musimum-permiited
Parnmeter Pass Fail uncertainty of
[0):3) )
measurentent (1)
1 Abnlute sensitivity v [H] N
2 Selfpueratod noise ' - h¥] NA
b Acehend vigeal e of freguet etz
] 125 1. v K [
100 11 v u3 06
S L v 1K 0.7
-4 Ltectrical sijmal tests of Fequency avrahtings
T o
Tor ~4 ket 14l v 6.3
For = 10k ly to 2 kllr -
< Frequency and time weightings m 1 Iz 3 1%
6. §.ong ~ werm sabibiy v o8
. Level Havarity o the refereires lovel ragy v {L
5. Level Boearity including the level ranpe control v . .2
9. Tans hurst reapanse v 03
140, Pedke € sound Jovel v 02
11 Orerfoud indication v . a2
13 T Hab devel stabiling ¥ B a1 i8]

O 51202 43002004

= AL

Cerl, No. © ACLII0
Jab oo VORBACTRH 6
PMages doft

Resuit nf calibralion 5

I. Absolule sensitevity

Rafercnes Aeasured Acceplance
Avestie Signal Value Diviation Limit
{43y 1dB 1 {48 (dn )
NaR LR w3y 04 4.1

2. well-generated nolse

2.1 Momaat tesy

Measaed Valise
Ll i
Mo

2.2 The smcrophone o the sound fevel mster wie replaved by elestngal signal mpat deviea,

Frogquency Muaed value
Welghung {1di31
A weipht 22
C - weight H
Flat .6

3. Aceastical sigeal testy of frogaency weighiings
heter free-ficld pooustie respenee &t a lovel of B4 4B

Prequenay Desiation ftom sarios fégeney seighting response cune (0B
i T -weight Aewieighs it
Lt
135 {50 .1 0.1 Li S
1000 E1.4) (A 0.4 + bk
SHe 2 K] it

O FRED AR e

o 2



SITHIPORN: SITHIFPORN ASSQCIATES CO., LTI, SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

phrmeEele CALIBRATTON LABORATORY KRR CALIBRATTON LABORATORY
Continuation of Calibration Certificate Continuatgion of Calibration Certificate
Cerl, No. 1 ACL22296 Cert. No, 1 ACL22296
Eoh No, 1 VOE6ACHBI6 Jab Xo, : VCEEAUONTG
Pages @ Sof0 Puges 1 baly
. Elecirieal sipnul tests of frequency welghtings 7. Leved Imearbty on the reference hevel ranpe

Weighting network response with selative to | kHz,

Frequency Deviation from various freqiiency Weighting response curve (dl3) Measured | T):ev?ngefi' :A_cccplunce
[RIFR] § Aceeplance Value Vale FLimits
Flal Coweight | A-waight Do -
e ish Linsits Ly iny ()
53 0.2 oL oy 20 1150 4.0 &1
125 -0.3 0.0 0.0 =).5 134.0 X4 311
250 -1} 0.3 1.0 =15 1330 0.0 %13
300 .1 LU o0 1.5 1320 L. £ 1.1
I [ o 1Ly =14 1304 .0 + .1
2000 [ .1 {.) =20 126.4 [121] + 1.1
4000 .0 0.1 {1 =14 12400 0
ST (2] 62 0.2 =5.0 1194 08
1140 11480 1]
- an - " 1690 1084 0.0
S Froguency and i v eightings 1§ hHy P i 0o
5.1 Frequency waightings at 1 kilz Py e o
Mensured Drevfited Accepance B 94.0 [oxt] 3 11
Freguuney Ve Value 1 inits 8.0 A0 Ul 1.
Weighting (dR) (B (dR) B30 B0 1] : 1.1
A - weight 944 [1X1] 0y TG L] = L1
C - weight 9410 0.0 £0.2 4.0 4.0 LA =Ll
Eat 041 0.1 0.2 9.0 6.0 0.0 = L]
6.0 4.0 0.0 z 1,1
5.2 fime weighting at | kHz 59.0 59.0 0.0 + 1l
Measured Deviated Accepience 4.0 34.0 0.0 z11
Fregeitey Valie Value Limits 0.0 49,0 0.0 =11
Weighting (dB ) iy LAl ) 438 4.0 06 =1
Taut 010 Y . 30 300 0o £1.)
Slow 94.0 0.0 1 0.1
Tey 94.0 0.0 & 4.
6. Lonp - teran xtebilin
SEM Diisplay | SEM Display | Deviwted Avceptanee
¥ requency at imitial at final Value Limis
Weighting {dit) 14l Fall b (X8
A - weipht 4.0 900 [ + 3
[T TN R ] OF 83 2R LIS
7 Bl o B
SITHIPDRN SITHHORN ASSQUIATES COLLTI SITHIP: RN SITHEIPORN ASSOCIATLES CO LD
o CALIBRATION LABORATOQRY ) CALIBRATION LABORATORY
Conunuation of Calibration Certifivate Continvation of Calibration Certifivate
Certo Ny 1 ACL2229G Cert. Ne, ; ACL22I9G
Jub vae AV CBAACIHE G Fab No o VUGREACTHE
Pages  : Taft Papes 0 Hal¥
8 Level Baewrity including the Jevel ranpe cantrol
T Peak € s 1 el
Amivipded Muusurel Lrov it Awcephimug e rannd ke
Hange Value Value Vahe Fimits
(dfid 1d3) (d) {dii) Number of eyele Anticipated Measured Devinted Asceplance
30 920 940 00 20,5 m Vulue Value, Lepeak Valuz Limits
120 940 24.0 o0 LA 1est signal Ldl3 ) (dR) (dB) (4B}
1y DER) Gin oo 208 Continions 134 Fady 0.0 -
L YL 940 00 +0.5 One 134 1360 4 +3.0
L) Hd{ LaX] [ 20,5
Lovet hmcarm on cach kel ranges Number of cyele Antcipated Meastired Dreviaed Acceptance
Antivapaned Meastiresl D i Acvejrance n Valte Viihe Value Fimits
Hunge Yalue Vahue N e Fimite test signal i3l 143 Ldi3 ) tdb3}
i di) {dnR ) (di3) (di ) Centnsnus 13240 133.0 0o -
130 430 43.0 0.0 {05 Positive hall eycle 1354 135.1 U3 =10
120 330 3.0 0.0 3,5
- Negative half eycle 135.4 135.1 0.3 10
9, Tong bury respanse
Tiene Tune bunst Antigipated | Measured Daviuled Agceprancy H- Overdand Indfestion
huration, Th Cyele Value Value ¥alue Limits
W uighting {ms) (a5 (di3) {di3y idB Measured value ( dB ) Dreviated Aceeptance
.28 A . { A0 . L
i L 189 1089 ¢ ! cal Foulng Negalive Veluz Limits
Fast H 3 112.0 117.0 @0 1.0, 18
60 00 1340 134,41 5.0 1.0 wneslualleyele | amelaiCescle di3) di3)
2 3 108.0 108.0 . L3, 50 2.4 9.2 0.2 =15
Slan
20M RO 127.6 127.6 04 =10
1,25 i W0 Ygu “hi 1.5 A0
SEL 2 F 108.0 1684 0.0 1,23
2R Bk 12580 1350 [{L1) B3]

QE-TS]TH-01012106 - Qb+ T8 202
7 AR v oA



SITHIPDRN: SITHIPORN ASSOCIATES CO,LTI).
Gt CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACL2L2S6
Jah Ne. 1 YOGEACUHL
Prpes  : 9of9

12, High Jevel stuhility

SLM Display | Devialed Acceptange
Trequenncy a initia) atfisal £ Vilug Limits
Weighting (i (YA () Ll )
A - wiight 137.0 BT 0.0 3

End of Catibration Certilicate

O TRE T A4

SITHIPORN,; SITHIPORN ASSOCIATES COL LTI,
AT CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, ™o ACELINBO
Jab o 2 VCOSACONZL
Papes H 238

Calibration Pracedure . P ALY

Calibration Method @

This equipment was vabbrated by baeed on IEC-61672-31 2 wed iteter (51 M1

The SEM had tests to Acoustical and Flecineal signal tests of nic chaniber and Referenae
Standaryd nstrasents k

Foor dona restbloat cech tems were made By obsereation of each &

Condition of this result of calibration ;
1. Reference Sundard Instiments

Inzirament Mulel b = Yate
Wavefur Gederator SH0A MYSRHN TG b2
Wavefm Gonratiy RHR MY S2302742 it
Bigital AHiemeter RESIARY MYSIZ2HM 23
Digital Multimeter THBIA MYS220076 _. 23
Digiral Multimaser REETANY MYBOI2A2T1 a3
Programmeble Attcmumtor MAT-170 2100714 23
Condenser Microphone 18D A97T00N -23
Measicing Anphifis NA-ZEAl 34560495 .23

2. s rewady of calibration was found uecurate s3 shown on date and plice af calibration §7
1

. Ths cortificate 1 traceabile 40 fhe intemational systeny of unit maimisined af -

stitgte of Mewradopy (1 haiuad).

3.2 Thailand Institate o Scientiic sad Technolsgos] 1

OF {5 2 H 20

o ﬂf,!.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

451-451/1 Setinthem Rd Bangbumnu, Bangplud Bangkek 10703 THAILAKD, us:-:-nsmu
Teld 24358300 Faxl-2433-1679 e-maltcabcenter@sihiphom com hitpfleswisithiphotcom  CAMBRATIONT3M

Cere. Na.  ACL23009
Pages ;  lofd

Calibration Certificate

Eqquipment ; SOUNDLEVEL ¥

Manufacturey RION

Stodel W42 Microphas

Seriat Na.y 01122570 71721

1D No.x RYG 008

Conditien As Found : GOGD

Custonyer ALS LABORATORY GROUP {THARANDICLY,

TH PUATTHANARKAN 48, PHATTHANARAN R
KHWAENG PHATTHANAKAN KHET SLANTL
RANGROR, 10236 THAH AND

Localien .
Ambient Temperuturs & {230 3 0 o
Prossurs 5 [ kPa

Relative Humidity ¢ LSB0 4 200 -
Hecoived Date ¢ 4 DECEMBER 2022
Calibration Pate : 0303 JANUARY 231
Date of Issue G5 JANUARY 2

o Prsstepaisan

Calibrated by ¢

Appraved by ¢ 7-‘_- ’Z)(?/Z;f,\_

{ Thanakul Pexchurai 3

Thes eerticate s issued i pocortsnes wah the reguiremants of ISCAEC E2028 standard, may not be reproduced

wther then in full except with the prior woatten approsal of e head of Calibration | aboratory

QF TS AH-H A 30

SITHIPORN: SITHIPORN ASSOCIATES COLLTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na AL 23608
Jah No, Y OHACHIL
Fapes ¢ Aol

Semmary of Meastrement Resnlt ¢

Maghnum-perodiicd

Perameter

uncertainty of

smrasurement {d1S)

1 Absobule snsitivits

2 Sclf-generated noiss

3 Acoustical sizmal tess of froquency sehitiyges

125 Hr

1000 Hz

80601z

4 §Tectrical zignal t2sts of Begueney weighti

For 16 Hz a4 k2

ENES

For » 4 kliz w10 k112

Far » 10 Kz to 20 kHz

5. Irequency end time weightings at 1 Mle

5. Long - teres stability
7. Level Ninearlty on the refercace Jevel range

5. Loval limzerity inslnding ibe fes of mige conurol

& Toae barst respenss

0. Peak C sound bavel

S RNESERENRNENE

11 (hveload indicadion

2 1hiph tevel srabiliny

QF- 18170349tk

%ﬁf;’



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Certy Na, 1 ACL23008
Job No. 1 VCSAACOZ)
Papes  : 4of8

1, Absulute sensitivity

Reference Me
Acgustic Signal W
(dB) €]
93,9 (93,65} ¥3.9

2. Self-generated nolse
2.t Nurmal rest

Muasurad Value
Ldi3 »
15.}

2.2 The micrephone of tw spund keved mcter was replaced by electrical signal

Fregueney Measured value
Wurghtng 4B
A= weight 1206
C - weight 20.1
Flat 266

3. Acaustical signal desis of frequency welphtings

Meter free-field acoustic responsz at a |

hisc curve (1)

Frequency Deviation from

1H7 ) Elnt o r\:cr':plrancc

2 B 1 imits

125 0.0 111 0.1 i L5

10KK) 0.0 0.0 Ly |0

BUOu 0.1 0.1 ] +5.0

QF TSET 04D -D20004
o 2TA

SITHIPGRN: SITHIPORN ASSOCTATES CO,LTD.
rreOreit CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,.
associates CALIBRATION LABORATORY

Continuation of Caltbration Certificate

Cert, No. 1 ACL13009

Job No. : YC§6AC0021

Peges @ Sol#
4. Efeetriesd signat tests of frequency welishtinps
Weighting metwoek response with relalive 1o 1 kilz

Frequency Devintion from various [ {eliiing response curve {dB)

thr) Flu Coweight

43 0.0 .0

12§ 0.0 0.4

250 G0 Q.0

560 .0 0.}

1000 0.0 0.0

2000 0.0 0.1

A0 0.0 .1

BOK) 0.1 .l

5. Frequency and tlme welghtings ol 1 kliz
5.1 Frequency weighlings at | kilr

Measured Deviated

Frequency Value Value Limits

Arceptaney

Weighting (4B} (4B ) {di3)
A - weight 94,00 0.0
C - weight 94.0 .0

Flat 94,0 0

5,2 Nime weighting st 1 kliz

Mrasured
Frequency Value
Weighting (dB )
Fast 94,0
Slusn 930
Lo 04.0

B, Long - term stabiliny

SLM Display | SLM Display | Devied | Accepmance
Frequency i initial at final Valee Limits
(dny Ldll ) £diy ) dil )y
A - weiplit 940 241 0.1 + 0,3
OF TS124H-{H-0Z0664
.

SITHIPORN: SITHIPORN ASSQCIATES CO.,LT1.
grueciaies CALIBRATION LABORATORY

Continuation of Calibration Certificawe

Cert. Nn. 0 ACL2M00%
dob No.  VOGOACENDN
Pages  : Gul8

7. Level linearity v the eelerence kevel range

Antipated Mesureid 136y iamed Acecplance
Value Value ilils
(dB )Y (dizy
1372.0 137.6
1360 136,06
13540 1150
10
130
1520
1310
1200 1254
P24 124.0
11 119.4
1140 1143
102.0 iy
10:4.0 104.1
b2l 9.0
2.0 94.0

LAY B0
840 B4.0
79.0 90
40 TG
0.0 £0.0
64,0 &40
59.0 S9.0
3440 S4.0
49.6 49.¢ + 1.1
4.0 4.0 .0 + 1.1
300 0.0 0.0 ® 1.1
MG 3 2] ti.0
0.6 98 -0 %1
20. 285 i =5l
280 279 0.1 * Ll
270 26.9 -1 £ 1.
26.0 254 .1 + 11
230 248 -0.2 Lan!

QF-TS12-401-H-020664

5m //I’f/f.

Cert, No, 3 ACL2308Y

Tab No.  VOSOALCOR2E

Papes 3 TolB
B Level finesrity lncinding the Jeved range contro}

Anttcipated Measured Accepliice

Raoge Vilue Yalue
{dli )y {diy)
Aty 94.0 4.0

2 Tong burst resprisse

Time Teng hurst Anticipated | Measured Daviied © §-Atcopiante
duration, Th Cwele walue Vahw valie] < {5 ;
Weighting (ms) {dB) (4B (dB}
025 | 1080 .8 0.1

Fast 2 B 117.0 116.% .1
200 Kl 1310 134.9 0.0
2 b 105.0 1079 -1

Slow
200 bl 121.6 1296 0.0
0.25 1 9. 988 -3
SEL 2 13 B0 1080 0.0
200 BIRY 1280 128.0 0.0

10, Teak ¢ sound bevel

Nurnber of cyele Anticipated Measured
in Value
test signal {dB) (dn )
Lotinuous 1330 -
One 136.4 230
Namber of eycke Anticipated | Measurcd Theviated | Acceplance
in Value Value Yalue 5 imies
test signl (di) (dib) (81 Ldl)
Continuous 133.0 133.0 0.0 -
Pasitive hall tyele 135.4 135.] -3 420
Negative hall evele 135.4 135.1 0.3 20

QF-T51 2440 D2Hd

Al



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aEE CALIBRATION LABORATORY

Continuation of Calibration Certificate

1E. Overtoad Indication

Measured value (d3 )

Positive

one-all cyele

Kegative
ooe-half cyelz

BG5S 9.5

Cert. o, ¢ ACL230UY
Job No, 1 YCGRACHZ]

Pages  : uofB

12, High tevel stability

SUM Dicplay | SEM Display | Devisted
Fraquency wt initist at final Vadue
Welghting {aB) (it} (i)
A - weipht 13741 E374 LD +

The reported uncertainty v hused on o stasdasd uncertainty multiphed by coverggs:

or aniy value following calenlation.providing 2 laved of cenfidence of approsiizal

Fnd of Calibration Certficate

OF TSEZ04-04-020664

e /iz.i,

SETH IPORN. SITHIPORN ASSOCIATES CQ, LT

(IR

CALIBRATTION LABORATORY

Continuation of Calibration Cerrificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145101 Sirinth

, Bangplusc Bangkok 10700 THAILAND.

Te!0-2435-2300 Faxg-2433-1679 t-rnall:a!—ce'\te@.nhp?-om .com Alpffvevwsithphorn.com

HIC-TS-T3 125
CALERATICH 61

Equlpment : SOUND LEVEL METRR
Manufacturer ; RION

Madel ¢ NL-424/ Misrophatie G-
Serial No.: BOAAIIN £ 198641 7 24405
13 Nea

Condition As Found : GOOD

Castomer ;

Locaticn ;

Ambient Temperajure :

Pressure:
Relative Humidity @

Received Date :
Calibration Date :

Cert. No.; ACL22240
Pages  : Tof#

Calibration Certificate

plifler NH-24

ALS LARORATORY GROUP {THAILAND) CO,, E.T_D,. -

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, -
FIIWALENG PHATTIANAKAN, KHET SUAN LUANG,
BANGROK, 10250 THAILAND. :

€230+ ) =
TI0R3 23} ks
(500 201 %

67 QUTODER 2022
20-21 OCTQDER, 2022

Date of Issue :

Cafibested by

Approved by @

This cenifieate i5 issued in aecordance with the requirements of 150

21 OCTODER 2022

t

Nathakam Pinupaisan

T A

Thanaku! Pewhurai )

17625 standard, may not be reproduced

ather than in Ridl, cxcept with the prior wrtien approval of the head of Calibration Laboratory.

(IR 20200

SITHiPORN.

SITHIPORN ASS0CIATES CO,LLT1.

chee CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Calibration Procedure : CPAC-0

Calibration Methad @

Cert. No. 1 ACL22250
Job No. : VORSACDOER
Pages P defh

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sousid level meter (SEM)
The 1M Diad tests 1o Acoustical and Flectrical signal tests of ﬁ'ﬂqﬂm:ywmghﬁlng w\l.h Annrhum chamber and Reference

Standard {nstruments,

Far sosts resuits of erch items were mads by obscrvation of each Instruments display and also with SLM s display

Condition of this ressit of calihration :
I Reference Siandard Instrumends ;

Instrument Modes
Waveform Generator 1[3210A
Waveform Generator 1s1H
Digiial Multirneter aeA
Digital Myllimeter 134614
Thigital Mubtimeter 34ABIA
Programmable Awenuator MAT-1070
Cendenzer Microphone 4thl
Meesuring Amphifler NA-ZRAL

Herial Mo,
MYA503 70T
MY52302742
MYSI22HM
MYSINTE
MY60024273

£2100114

2977900
JA56095

Dug Disee
P23
04T 23
LEL DI, 0400263 - 09-Fobe23
EFL.BP [ﬁ!ﬂEéS 3F

2 This resnit of calibration was found sceurate as thown e dare and place of calibration ﬁx |.h:s eal[hmeduem only.

3. This certificate is roeably to the |

al system of unit

13 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technelogical Resgarch TISTR)

QTS 24BN

a

o D

Summany of Measnzenens Resslt

Cert. No, : ACL22240
deb Ne. : VCORACD089
Pages : ol

i | j Maxl D Iuted
Parameser Tass | Falt : urcertainty of
eyl Kol 10}
: T measurement (d8)
1. Absolite sensitivity 14 {2 1 . WA
2 Seif-penerated noise ' [
3. Acoustical signal tests of Eequency weiphuings
12511 ¥ 0.3 o B
10001 Hz v 0.3 e
8000 1 v - 0.3 TR
4. deetrical signal Lzsts of frequency weightings
For 10 Hz1o 4 Kliz v
Yop > d Kz wo 10 kHr v
For > 10kH2 16 20 k11> -
5. Frogquency and tiste weightings at & kilx v
6. Lomy - torn sability '
7. Level Bnzarity on the reference level ranpe '
8. Level Hnasrity including the level range control v
9. Tone burst recponse v
10. Peak € sound Jzvel s
i1, Overlosd indication v

12, High level stabitity

QE-TSI03-TH-0200L

-l




SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.
esspulates CALIBRATION LABORATORY

Continuation of Calibration Certilicate
Cert. No. ¢ ACL2224U
JobNo. : YOSSACU089
Tages : 4of§

Resultof ealibration ;.
1. Absolute sensttivity
Reference Aezeplance
Acaustic Signal Linsit
(dB) (dB)
93.9 (93.95) U403

2, Self-penerated noise
2.1 Normal lest

Meuasured Vilue
{diy
14.2

2.2 The micraphone of the sound level meter wos replaced by electrical signal input devics,”

Freguency Measured value
Weighting (B}
A - weight 10.8
C - weight 171
Fla 3.0

3. Acoustical signal tests of frequency weightings
Metez free-field acoustic response al a level ofoi dﬂ_ .

Frequency Deviation from varigus [requency weighiting respensc surve (dB)

(2} Flat | 'Av.w'v."i'pi.:.l" Acclcp?mcc
PEEIRRE B Limits

125 0,1 0.1 0.1 1.5

1000 0.6 0.0 G.0 11,0

8000 0.1 0] G.% *5.4

QR IS12H-04-12000 ;l.
— 2 A
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Job No. : VCE5AC0089
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4. Electrical signal tests of frequeacy weighilogs
‘Weighting network response with relative to 1 ke

Frequeney Devintion from various fregiiensy weighting response curve (dB}
{Nz) . R : Acceplanes
Flat C-weight Cimits
63 0.1 ~0.1 Lo 20
125 0.0 20 G Bt &1LSC
250 0.1 o0 0.0 vl ]S
508 on 0.0 0.0 ]
1080 00 0.0 0,1 *1.0
2000 (] 0.0 0. 2.0
4000 0.0 0.0 0.0 3.0
BG0O Q.1 0.0 .1 £5.0

. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Measured Deviated Acgeptanee
Frequency Ve Velue Limit
Weighting (481 (dB) [dB)
A+ weight 930 0.0 -
C - weight 94,0 0.0 0.2

Flat 3.0 04 £0:2

5.2 Time weighting at 1 kl{z

Acceplance

Measyred eviuted
Erequeney Valpe | Value Limits
Weighting (dB} (dB) (dn)
Fast 94.0 9.0 -
Slow 940 00 +0.)
Leg 94,0 0.0 10,

&. Long « term siabHity

SLM Display | SLM Display | Deviated Acceplance
Frequency at dniria? al final Value Limite
Weighting (di) {48} (di3} (dli )
A - welght 940 Gd.1 (2] 103

QF-TSI2-H-4-020062
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7. Level Haearity on ihe reference level range

Anticipated Measured Deviated Acceplancy
Value Value Value Fimit
(dB) (di) . (dB) {dB)
137.0 137.0 i 0.0 + 1.1
136.0 1366 1 0@ EZA
135.0 1350 0.1 +1.1
134.0 134, 0.1 11,1
1330 133.0 0.6 LS
130 132.0 0.0 1.1
131.0 14.0 0.0 21,1
129.0 175.0 a0 1,1
124.0 124.0 0.0 #1.1
119.0 115.0 0.0 = L.}
114.0 114.0 0.0 +1.1
109.0 105.0 0.0 1.1
103.0 104.1 0.1 +1.1
99,0 99.0 0.0 =1.1
930 94,0 0.0 x 1.1
5.0 $9.0 00 =11
84,0 #4.0 0.0 2 1.}
79.0 79.0 0.0 +1.1
730 74,0 00 1. #L]
£9.0 9.0 ] ol 1]
£4.0 640 o0 ] L)
590 500 ge ] E1d
54,6 54.0 gl | &L
A%.0 43,0 0.9 + 1,1
440 4.0 0.0 AN
396 9.0 0.0 2 1.}
34.0 34.0 0.0 4 L
300 30.0 0.0 4 1.1
29.0 29.0 0.0 + L1
28.0 28.0 .0 £ 1.1
27.0 27.0 0.0 = 1.1
26,0 26,1 183 % 1.4
250 25,1 J£5) 2L

QF-TS12-H-(4-G20664

- T

Cert. Mo, 1 ACL22140

Job Ko, = YUBSACDOYY

Bages 1 7ol

8 Level lineardty including the Jevel range 2ontrol

Anflicipated Measured Deviated Aceeplance
Range Value Velue Valuz Limits
{aB) (dB} (dB) {48)
Aute 840 94.0 2.0 1]
9. Foae burst respanse
Time Tone burst Anticipaied | Measured Teviated | Acceplence
durgtion, 11 Lyele Value Value Value Limits
Weighting | (s ) £d8) (i) wn) {¢8)
0.25 1 108.0 107.9 0.1 1.53-5.0
Fast 2 § 117.0 1469 -1 163235
200 BOU 134.0 134.0 0.0 £1,0
2 8 168.0 107.9 -0 1.54-5.0
Slow - -
200 800 12%.6 127.6 0.0 IS
028 i 9.6 988 -0.2 LS {500,
SEL 2 8 108.0 108.0 0.0 143-25"
200 00 1280 1280 00 LA
10, Peak C sannd level
Number of cysle Anticipated | Measured Deviated | Acceplasce
in Value Value, Lepaak Valpe Limils
test gignal (dn) any: (dB) {dB)
Contintious 1330 [ 1330 0.0 -
One 1364 |- 1363 0,1 #3.0
Number of eyele Anteipated Measured Deviated Arccptance
in Value Value Value Limits
test signal (dR) (dB) {4B) (di3 )
Continuous 130 1330 G0 -
Posilive hall cycle 1354 $35.1 (.3 +2.0
Negative hall evele 1354 1351 -0.3 2.0
TS (M- 20604
Q8181 1M- 02066 - ,4’71_,/
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11, Overload indication

Measured value (dB )

Positive Negative

ong-half oyele | onehelf eyele
89.6 896

12. High tevel stabitity

SIM Thsplay | S1.M Display Deviated
Frequancy ot initial at final Value
Weighting (di ) (4R ) {4B)
A - weight 1310 137.4 0.0

The reponted uncertainty is based on a stanckird uncertainty nultiplied by caver

or any valoe following colculmion.providing a tevel of confidence of approximately 95 %

e e ad of Calibration Certificale —_—

QF 181 203044121 Teiwd

R
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Calibration Procedure ¢ CPoAC B

Cabibration Method &
Vhir cquipment was caliprted by hased on IFC-61672-3 (2013) Standard for sound level meler (5] M),

b Relotenee

The SED Jaed sty 1o Acoustival i Elestrical sipsal wests of fequeney weipiting with Ancchon Bl
Ntasrdarck Instramvnts,

£ ar fes rennbt b eachy terns were maste b observateon of each instmmes display anc alse with SEM' depla

Condition of this result of ealiration
1. Reference Standard Instaeaents

Instrumen Muode Seriat Na, Cert. Mo, Dye Date
Warefarm Creneratar [SMTIEN AY R0 30870 F1-0007-22 HFen 23
Waveformn Getseranon iERiR1:} MY S22 E1 o008-22 04 Feb 23
Digital Multimere ERETERN MYSU2utH TEEBP G265 09-Feb23
Digital Muttimeter 61A MYSR206%  FE) ORP 030265 08-Feb-23
Digital Multierer EEEITN MYGO00242T? EELBP.0S0265  09-Febrl3
Programmable Afrenuator MAT JUT} 62100 EF-000 22 i7-Feb 23
Condanser Micraphone H150 24700 AAIEIRI2  24Fch)
essuring Amphificr NA-LZKAL RERIZELLS AA300522 22-Feb 23

2 Fus pesglt of calbration wis fornd aocierate s shown oft daie st plwe of catibraton for tis calibrated siem only

3. This certificate s traceable fo the mtermateonal sy stong of il mamtained st @
14 National Insuitute of Maieology {Thailands
12 Thaitand Ingitute of Scientific and Technological Researth {TISTRL

QF A 205040l
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Calibration Certificate

Eguipment
Manufaciurer :
Aodel:

Serial No.:

1D Now

Condition As Found 1

Customez :

Location :

Ambient Temperature : 123023 o
Prossure : 1R 23 kg
Relative Humidity @ 1500 203 "a

SOUND LEVEL METER

RION .

WL~42 Mecrephape UC-_SE # Prounplifier 1124
DOS9TIET 2 {37378 4 34375

RYG TS0437

GO0

Al S PABORATORY GROUP {THIAE ANDICOLLTD,

HIE PHATTHANAKAN A0, PHATTHANARKAN ROAD,

RIWAE NG FHATTHANARK AN KITFT SLAN T UANG,
BANGKOK, 1S THAH AND

Received Date ¢
Calilration Date :
Date of Tssue :

08 SEFTEMDBER 2022
0709 SEFTEMBER 2022
14 SEFTEMDER 2023

Catibrated by ¢ Nathakort Pistpaisan

{ Thanakut Petchunni )

Approved by ¢

Thes cerirfice & ivised dn aconbne with the reguirements of ISOEHAC FT023 stamdard, may not b reprodoced

osher din in full, except wuh the prinr wntien approval ol the Twad of Calibraom Labaratory
LRI RS RETE B EERE A

SITHIP RN SITHIPORN ASSOCIATES COLETD.
’ CALIBRATION LABORATONRY

Continuauon of Calibraunon Certificate

AL

Cert, o, 3 ACL22193
Job s VORSACGORL

Pines @ 3oly
Sumnsrs of Messgrensen Resnit:
Uncertainty Mazimen-permitted
Furameler Pams Fafl tweriainty of
25} y
measuresent (¢R)
1 Abeabate soativity v - 02 N
2 Self-pencrated hoise v 0.} Na
t Avaustica] sigmal wets of frequency o
12511 ¥ 3 9.6
iy v 3 2.6
=il He ¥ 013 a7
4 Flectrical sigmal tests of frequency weightings
For H iz md iz v 03 0.6
For - 4 kv o 10 kHr v 0.3 0 -
For = HikHy w2042

- g

5, Erequency and fime werghaings at | kHz v 02
6.1 ang ~ term stability 4 1
7. Leved lineority on the reference lovel range 4 0.2
5. evel linearity including the level range cotirol v 02
9. Tone burst responze v 0.2
10, Peak € sound Jevel v - 02
1t Overlond indication v . 02
23 igh level subity ¥ i

QF - TH1 2006
i /
[ Forrar
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Papes ¢ 4arg§

Result of calibration ;.

5. Absclute sensieivity

Referenice Measured |- Acceptunge
Acoustic Siguel Vvilie Deviation Limit
(dB) {dB) - (uB) {4B)
939 (93,95 9.8 0u £0.3

2. Self-gencrated noisc
2.1 Kormad 1es

Measured Vaiue
Ldi s
183

2.2 Fhe msceopliong of the sund kv el mieter was repliced by sleaimeal wgnat input devies

I reruency Measured vk
Weighting (4o
A waght 151
- weight 214
Flat !

3. Acanstical signal tests of feequency weightings

Meier free-fidld agoustic response at 3 Ievel of 84 dD

Frequency Deviation fom various frequency welghting response curve (i)
iz Flat Cwiight | A-welght Aeceplance
Limils
125 0.3 0.4 .3 415
1004 ReRS =1 -1 + 10
SO0 3.6 0.6 L6 +5.0

% B B3 RETERTE R A

SITHIPODRN  SITHIPORN ASSOCIATES CO,LT
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Cerl. No, : ACL22E93
Job Nu.  : YO65AC0081
Pages  : Sol8
4. Electricul signst tests of freyuency welghtngs
Weighting network responss with relative 1o 1 klz

FFrequency eviation from various frequency Wweighting response curve (B)
e Tiat C-weiglt |- : Aswaight 'Accfw,m e
R Limils
63 0.1 ot [en | 420
125 2.0 (54 0.0 +1.5
250 2.0 04 -0.1 +1.5
500 139 Bixl] 0.8 15
1000 115 .8 LS +1,0
2004 0.8 0.0 1.0 2.0
A6 0.0 0.0 0.0 30
0G0 0.0 a1 0, 5.0

5. Frequency and time weightings ot ) kHz

5.1 Frequency weightings 2t 1 kijs

Measored Dreviated Aveeptanee
Erogueicy Value Value Limits
Weighting a) 1ds) (dB3)
A - weight 54.0 2.0 -
C « weight EaX] 0.0 +0.2
Flat 4.0 o £02
5.2 Time weighting at § kilz
Measured Devisiced | Acceplence
Frequenay Vulue Velue Limils
Weighting rapy [ dB ) ()
Test 1.0 0.0 -
[low 940 00 EXIN
Ley 9.0 0.0 £0.]
. Long « term stability
S1M Pisplay | SLAI Display | Devuated Acceplance
treguency an initiat at finat Value
Weighung () iz (dny
A= weiph 940 9.0 0.0

Qi TS 031 -0

AP

SITHIPDRN  SITHIPORN ASSOCTATES COLLTD.
T CALIBRATION LABORATORY

Contnuation of Calibradon Certificate

Cerl. No. : ACL22193
Jub N, 1 VOGSACRIRL
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7. Lovet lnearity on the reference fevel ranpe

Muwipaled Megsred Desnated Acceplinge
Value Vale Volue Limirs
(4B} 143 (dB8}) (dB)
137.0 137.0 0.0 = 1.1
136.0 136.0 0.0 1.1
135.0 13541 [5G} AR
1340 10 10 2 L1
13548 130 iR 11
1300 1320 00 En
1315 1350 (3] 2Ll
120,18 T2 i 2 bl
1240 4.0 G + bl
119.6 RN Qxt] +1.]
1146 4 0.0 314
1090 2.0 .1 £1.1
104.0 J4.0 0,0 4 1.]
4.0 ] 0.0 a 1.1
RN 1.0 2.0 +1.1
880 §9.1 b1 + 1.}
B0 &1.) 0.1 +1.]
79.0 79.1 0.1 £ 1.1
4.0 4.1 0.1 * 1.}
69.0 69,1 3] £ L
64.0 64,0 0.0 #i.1
35,0 30 0.1 £ 1.1
Rkl 54.0 0.0 +1.1
46,0 40,0 0.0 1141
44,0 4.0 0.0 111
300 9.0 0.0 + 1.1
.4 .0 [IXY] + 1.1
0 300 L) + L1
paci) 20,0 L0 111
280 284 .y 4Ll
270 ] 0.1 4 1.0
260 260 0.0 +1,1
250 249 -1 11

QTSI B

7 Lt -

Cerl, Nn, 3 ACLIZI9
Joh Moo VORSACHE
Papes. r Tof8

K. Level lincarity Including the level range contral

Anuetpated Measured Deviuted ALCeprilice
Range Value Value Value Litnits
(dB} (i) (dB) (dir)
Altin 040 910 0.0 £1,1
B Fone hurst respoase
Trime Tone burst Anticipaied | Measueed Devined | Aceepance
duraion. 18 Caude \alue Valuw Value Limits
Werghung (ms) tdB ) LB} (di ) (dn )
h25 1 TR 107.9 1.1 L5350
Fast M 5 S 1170 0.0 1.0:-25
200 BIK 1340 [RREH [ 1.0
. 2 8§ 108.9 Hig0 LAG 15 ;5.0
Slow
200 BOU 127.6 1276 .0 1,0
.25 I 49,0 98.9 01 1.5: 5.0
S 2 & 108.0 LOS.0 ng 1.0;-235
200 so0 128.0 128.1 ol +1.0
1 Peak O sonad level
Nimber of eyele Anncipated Measured Deviated Acceante
in Value Velue, Lepesk Yalue Limits
test signal fany (dD) (di) fdi3y
Conlinuous 133.0 1330 od N
One 1364 1363 R 3.0
Kuniber ool eyile Anticipated Mcasured Deviared Agcoptance
in Value Vahue Value Litndes
Tt sagnal 1dB ) {dB) (dB ) (dB}
Continuous 1134 1330 0.6 -
Puositi lf I3 135,94 135.2 +{1.2 =240
Negative hatf excle 1354 135.2 0.2 2241

D1 R 20 200
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Cert. No, 1 ACL22193
Joh Ne. 1 VOOSACUGRI
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11, Overfosd indication

SITHIPORN ASSOCIATES CO,LTD.
"ALIBRATION LABORATORY

351-451/1 Sirinthern Ré,Bangdumr, Bargplud Bangkek 10700 THAILAND REC-TISI-TH 47028
Teh0-2435-8800 Fax0-2433-1679 c-malleab-center@yithiphorncom Altpffwawsithiphomeom  CAUBRATION G384

Cerb. No, : ACL2MTR
Pages @ 1aofg

Calibration Certificate

Equipment : SOUND LEVEL METER

Measured vulue (4B ) Daitaied 5[ Asceptance

Tazitve Nepative Vallie N ._Limiis
one-half eyele | one-halfcycle { dB.,;) i {dB)

0.6 89.5 [T kLS

12. #ligh lavel stability

Manufactuser

non

SLA Display | SLM Dieplay Dovimed Accoplancy
Froqueney al initial at finak Valsg limis
Weighimg (B} 1dan) 1dB 1dB)
A - weight 1370 11740 x] 20,3

Ihe reporied uncvrtanty v based v s standind scersing multaphiod by coverags Gotpr § =2

ar any valus foblowing cadealation providing o e of conlidence of approximately 95 %

End of Calibration {ertificate S

(SRR B P SR BEATIIA

PR
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Continuacion of Calibration Certificate
Tert. Na, £ ACL23078
Iob Na. 3 VOSRAUTHI
Pages L Xolk

Cadibeation Procedure CP-AL-

Caliheation Method ;
T couipiment was calibrated by based on IEC 614723 (2613) tandard for sound level meter (81 3

The 8 M had tests 10 Acoustical and J lectrical signal tests of fequendy weighting with Anechole chambur wd Reference
Stamdasd Dstransents, i L

For tesis pesdss of each tems were made by obaenatun of each Titruments display end alzo with SLA™ displyy

Conditinn of this result of ealibration ;

Feforence Standard Insimanents

Tustrument Mt} Nerial Na, Cert, Mn.
Waveform Genert LM TIEN AYA501 7076 V1600722
Waveform Generato RIAB AMVSIE FE-3003-23
Digital Multineeer BA1A MYSIINHIE LD BP 9068
Digial Mubizneter il MYSII0T0 }EIBE. 0365
Digital Mutnerer BAIA MVSIM2TY  LELBRGEES
Programmable Atenuator MaT-10% (2100114 LEOOGET
Condenser Micruphone 180 2577900 ;

Measoring Amphifier NA-AZKAL L360494

2 Vhis restls of enlibration was found socurate s showst on dae and place of catibration for this calibraiz,

3. Fhos centificats §s tracesble to the internationsl seon of unit mainsioed at

3.1 National tnstitute of Metrology ($haitand)

3.2 Thaitend Iastinge of Seientific and Techaologied Bassmily (TIST

OFE8 2 g S i

Model : Mi.-32/ Microphong

Serial Ne.; DEID6515 4 1THIY

P} Ne.: RYG TS0432

Condition As Found : GO

Customer : ALS T ABORATORY GROUP CHAHLANDY CO. LTD.
1M PHATTHANARAN 30 PHATTANAK AN ROAD,
RIPWALNG PIEATTITANAR AN, KHET SLANT UAKG, O
BARGRUK, 10250 THAIL ANTY

Location :

Ambient Temperature : I3l C

Pressure ! 1oL 3 ki

Relstive Humidity : [P “a

Received Bate :
Calibration Date
Date of Eisie £

24 JANUARY 2023
2526 JANUARY 75
27 JANUARY 2623

Calibirated Isy 2 Ceia s CMathakom Piswipaisan

¢ Thanskul Petchurn

Thes centifieans o sstiad in accordanoe with the requirements of ISOAEC 17025 standerd, may not ba reproduced

athar thas in fill except with the prior witten approval of i liead of Calibatson Tahoratory

UF B dsuahas

SITHIP AN SITHIPORN ASSOUIATES COLLTD.
‘ CALIBRATION LABORATORY

Continuation of Calibration Certificate

Lert, N, 5 ACL2307H
Job Noo 2 VOSRALOIM
Papes @ dolH

Uncertainty | Maxdmum-pesmitted

Paraneler Tass | FaR wncertaloy of
RS R BN 1) ] N
. . - measurement (dBY
1 Absohure unsitivity v - ik, NA
2 Solf gererated notse v 2.2 Ned o
3 Acoustical signal tests of frequency wondhiling
1251, v B3 L B
00 ) v 0.1 s LN
S v 0.1

0375

4. Eleetrical signal teas of freguency weightigs
Foe b 11z o4 ks

AN AN

For > 4kl o 10k

Ter » 10kl 10 20 hHz

5. Frequency and time weightings a1 1 kHz

6. Long - teym stability

3 Leve] Binearity on the reference kevel ranpe

B, Level Unearity including the fevel ranpe control

2. Tone harst response

1. Peak ¢ sound levid

11. Overlosd indization

GOSN RSN N A

(2 High level stabiliy

EIR e SRR B TR S
& 5 7




SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
Rrsbeates CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL23078
: VCaAC0Y)
Papes : 4ofR

1. Absolute sensitivity

Refesence Acceplance
Acoustic Signat o

{4y )

93.9 (93.95)

1. Self-generuted nolse
2.1 Nounal test

Measured Yalue
[X:\LR]
14.6

2.2 The mucrophene of the seund level meter was replaced by clectneal sigrak inptis déncc, )
Frequiney Measuredt value o
Wearghting tdnt
A - weight 1L6
C - weight 17.7

Flat 234

3, Acoustical slg

nal Tests of Trequency welghtings

Meter free-field acoustic response ot 2 levelof 8440

Frequency Tevinlion from Various freiqu eiphling respanse curve (dB)
(Hz}) Fiat Cow wé}ﬁht- ;\ccf'pl':llll:r
s Limits
125 0.0 0.0 0.0 +1.%
1000 0,1 <01 .1 i L0
SKH 6.4 -0.3 0,2 5.0

QF “ES 121030000003

SITHIPORN

7“/-’?/54

SITHIPORN ASSOCIATES COL LTI
CALIBRATION LABORATORY

Contmuation of Catibration Certificiue

_S ITHIPORN; SITHIPORN ASSQCIATLES CO.,LTD.
prsediatey CALIBRATION LABORATORY

Contination ol Caltbration Certificate

Cert. No. @ ACL22073
Joh No. @ YCROACHIZT
Papes @ 5off
4. Electrical signa! tests of [requency weightings
Weighling network response with relative 10 1 kHz

Frequency Deviation from various fi iphiling response curve (dB)
(He) . : Asceplance
Fiat Coweight :Linii!s_

63 0.0 .1

125 0.0 Gl

250 .0 G0

506 0.0 {3

1000 {54 04

2000 [ 0.1 0.0

4000 [t2t] 0,0 0.0

B0 (Lo 0.1 1

5. Frequency and tlme welghtings at 1 kHe
5.1 Frequency weightings 31 | kiz

Measared | Deviated | Acceptance
Frequency Value Valug Limits |-
Weighting (4 (i) (dB)
A - weight 9.0 200 -

C - weight 4.1} 00 Y

Flat 94.0 0.0 *0.3

.2 Time weighting at 1 KT

¥ Asépinnee

Measured
Frequency Value Limits
Weighting (dn) {43y
Fast 94,0
Slow 94,0 0.1
Leg 9.0 0l

6. Lot - erm stabiin

SLM Display | STM Display | Deviated Acceplance
Frequency a initisd an finad Value Limits
Weighting (40} (B 1B ) 1B}
A - weight 94.0 940 0.0 1 0.2

(B84 ShERIERLHIAS
7 gl

SITHIPDRN. SIUHEPORN ASSOCTATES CO,LTD.
T CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. @ ACL230IE
Fob Now 2 VOAEATNAE
Pages : Golk

7. Level linearlty an the reference level rauge

QF- T2 EH-04-120003

Anteipsted | Measured Bevisted | Avceplunce
Vafue Value Value Limns
£4B ) (4B} (di} (di}
137.0 1320 0.0 = .1
136.0 136.0 20 213,
1350 135.0 o0 311
1340 1344 0 21,1
1330 1310 [0 g
1320 132.0 0.0 + 1,1
1318 130 0.6 1.1
1294 1250 134 311
1245 4.0 L4 + 1.1
1196 HoU 06 3 1.1
1140 14,0 1.0 2 1.1
1090 09,0 0.0 1 1.1
1.8 1040 (LG 41,1
99.0 99.0 o + 1.1
94.0 4.0 [ 1.0
89.0 §9.0 0.0 =11
54.0 4.0 00 + 1.1
700 7940 [{AH * 1.1
4.0 740 00, . (21
69.0 600 00 T
64.0 4.0 00 s L
s0.0 500 = 06 AN
S0 5440 R L e R |
490 494 0.6 i1l
A4 b0 0.0 2 1.1
9.0 39.0 0.0 + 110
340 339 0.1 %1
300 29.9 .3 =1
29.0 289 .3 =11
5.0 2D 0.0 £1.0
7.0 270 0.0 + 1.
26,0 259 0.1 = 1.l
250 249 0.1 < 1.1

2 A

Cert. No. : ACL2ZMTE
Job Ra. VL ARAT IR

Iages @ Tof8
8. Lavel liearity Ineludiog the Jevel runge contral
Anticipated Meitsured Peviated Acceplanee
Ragge Value Valuz Valuz Jimats
(4B} dB) (dB) {dB)
Aute .0 10 .0 *1.1
2. Fane hurst respanse
Time Tone barst Anticipated | Measared Deviated | Accepiance
duraiion, Th Cyele Valuy Value Vulug Limits
Weighting [ LB} tdB L 3 (do)
025 ] 108.0 i07.% -1 1.3;:-50
Fust ? 3 1170 10 i 1.0:-25
200 L] 134.0 1341 1 %10
2 5 1080 IR0 0.0 15,50
Slaw
200 800 127.6 1276 X0 £1,0.
0.25 1 990 959 .l 153250
SEL 2 3 B0 108.0 0.0 10580
200 ] 1380 128.] ui L0
{0, Peak C sound level
Numbzr of cycle Amticipated | Measured Daviated | Aceeptance
in Value | Value, Lepank Value Limitz
test signal (aB) |cfaB) 10 (dm) (48)
Continyous 133.0 |50 13300 §:.7 00 -
One 1364 [0 1362 -02 #3.0
Number of eysle Measyred Drevisted | Aveeptance
in Value Value Value Limits
st signal Ldi3 3 Ldi } {did) {4}
Cantlnous 1330 1330 0.0 -
Posilive hall cycle 1354 115.2 0.2 =20
Negahive lalf eycle 135.4 1315.2 0.2 220

QF - 812002000
/’_» /ﬂ
M -



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN ASSOCIATES CO,LTD.
REeciares CALIBRATION LABORATORY CALIBRATION LABORATORY

Continuation of Calibration Certilicate

HSC-TISTES S0 8

451-451/4 Sarintharn R4, Bangbumru, Bangplud Bangkek 10700 THAILARD

Cert. No. @ ACL2MTH Teld-2435-8800 Fox0-2433-167¢ c-malkcal-centergsithipharn.com httpi/wwwsitkiphomncom CALIZRATION 0332
Foh No, : VOERACDD3) Cert, Mo, ACL23330
Pages @ Aofg Pages @ lof§
|t Ovettond indleation Calibration Certificate
Measured valve (dB ) Equipment : SOUND LEVEL METER
Pasitive Negative danufacturer ON
one-hatfeycle | onehelfevele Moded N2 Micraphose UC-52 7 Preamplifier NII-24
897 896 Serial Ne. COSDIT6T + 1THIIR £ 57825

RYG F50437

12. High level stabitlity

1M Display | SLM Display BDeviaed Conditlon As Found : CGOOD
Frequensy at intial at final Vatue
Weighting (an) (485 (Bt Customer : ALS LABORATORY GROUP (THAIL AND CO L LTD
A - veeight T3in [ o 101 PHATTHANAKAN 30, FILA FTHANAKAN ROAR,

EHWARNG FHATHIANAKAN, KEFT SUAN L UANG.
HANGKOL, 10150 THAIL AND

The reporicd uncertangy s based on @ sledard wscertainty mubiiplied by voverg Location :

- Loyl of contich . sty 55 Ambieat Temperature {23043 o« 3
o7 any valug followiny cakeulation. provading a lavel of confidence of approximately 5 % Pressure : PPN P oy
Retative Humidity : TS0 w20 i 3 F
s o Fond of Colibration Certiffeale i [ i
Received Dade ; i OCHOBLR 2023
Caiibration Date ; 9-20 OCTOBER 2023
Date ef Fssue : 24 OCTOBER 2033
Calibrated by : Nathakom Pisutpaian

Approved by @ 7‘ //9 @w .

¢ Thanaku! Pechorai )

s certificatd 1s fasued i accankines with the requirements of ISOATC 1025 sundard, may 15 B2 reprosducad
othias s an Sl eneaptwatli 92 prics snten appreaat of e head ol £ alibsoon Lasborumory

UE 1S 2 sta et
QF TS24 04006

7 Rt

SITHIP JRN  SITHIPORN ASSOCIATES COLLTL. SITHEP ORN  SITHIPORN ASSOCLATES O LT
CALIBRATION LABORATORY CALIBRATION LABORATORY
Conunuatton of Calibragon Certificate Conunuation of Calibraton Certifioate
Cerl. No. : AULZ3IZC Ceri. No. t ACL23320
Sob o, VEHTACHRY Jub No. : VOBTACHETL
IMages Loty Puges Infd
Calibratien Procedure ; CP-AU-GE

remment Wesudt 5

Culibration Method

Phix cquipment was calibrated by based o IFC-61672-3 {2613) Standad for soued bovel menr (53M2 Enceruainty Muximum-permitted
T SLAM had sests w Acoustical i Electrical sipaal teis of Frequency weighting with Anechoee chatnber aud Retersiee Parumeler Paxs Falt Encertaingy of
Stawdird Instruments. (@b mﬁ'}ﬁll{cflll’ll’l B}
$or wests renlts of e tome were mads by obseration of cach Bnstrumems display and she swath SEASS dieplay £ Absolute senusitiviee 4 1.2 N-A
i twrated nose v &0 WA
Condition of this result of calibrration » 3 ahymat e of frequency weightngs
1 teronee Standasd [nssranis 128 Hz v (13 06
Lostrument Moided Serial No, Cerl, Mo, hoc fls 1000 Hy v ¥ 0.6
Waveform Lie ©ONEN0A MY T 13 0923 [LER 3 82 Pnd 000 He v 3 0.7
Waveforns Gene BSHE MY SIHETAY Lh0010-22 GTFiH 24 4. Electrical signad tgsis of Irequency weightings
DBigial Multaneter 1614 MYSII20UA FELBP 300266 13-FER 24 For W e 1o 4 1 ¥ 0.3 i)
Brigital Maltimeter I3461A MY53220076 LEL.BP 200266 For >4 klda by b0 WHe v - 03 0.7
Digital Mulimeter 361A MYG(024273 L:ELBP 310266 For > 10 kifz 20 20 kHz - - %)
Prograsunably Attenator MAT-3070 £21001 14 EF-0G11-23 5. Fraquency and time weightings ot 1 kiz b . 02 03
Condensar Microphane 415G 2977500 AA-TR0I-23 14 LR 0. Long - 1e0n sability v o1 .1
Mezsunng Amplificr NA-ZEAL MEA0595 AA-3GO2-23 J-FER-24 7, Level linearity on the referenre fevel range v N ] a3
2. Fhas rosubt of eabibration was found aceuraie as shown on date and place of culibration for this calibrated item anly. 5 Level lincarity inchuding e level rang: contol v 4l 03
¥ Fhis conificate is rnecable to e intemationat system of unit muntained at. 9, Totz burs respone i bz o
10, Peak € sound level ¥ 02 015
3.1 Naheal Institute of Metrelsay (Thailandi, 11 Overlond indicanon Vi 0 G35
3.2 Thailand tnstitwte of Scientific and Technedogicn! Research TISTR) 17 1igh Tevel siabitisy v 01 w1
Note £ Ak evahaton for cuch parameater.
wilt be considered 1ogether from the aces; @ bt and the M T 1 nneerninty of measutomen:.

OF TS ks kel ing] ; o s S RTHNIEN
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SITHIPDRN. SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. ACL23320
Job Ne. : YC67AC0D11

Bages 4of 8
Hesulf oL ealibration ;
1. Absolate sensitivity
Reference Measured Accepince
Acoustic Signal Value Deviation Limit
(dB Y (dD) 1d} (ds)
3.9 (93.98) 919 0.0 2.3

2, Self-generated noise
2.t Nenmal fost

Measured Yaluz
1dn)
14.6

T2 T2 wacrophuee of e sound level meter o replaced by eleeinsal sgna! g devaee

Frequency Measuzed value
Weighting tdB )
A - weight 1.2
C + weight 1.5
Flat 23.1

3. Acousticat signal 3ests of frequency weightings
Mukr fee-fiehd acoustic respanse ol a fevel of B4 di3

Frequency Deviation from various frequency weighting response curve (dB)
e Flal Coveght | Asweight Acceplance
Limits
125 0.2 0.2 0.2 215
080 0.0 0.0 0.0 3 30
ECO0 1.3 1.4 ta 25.0

[ELIS S BRTTE RSO

SITHIP ORN  SiITHIPORN ASSOCIATES CO.LTL.
CALIBRATION LABORATORY

Conunuation of Calibration Certifivate

SITHIPORN. SITHIPORN ASSOCIATES CO,LID.
e CALIBRATION LABORATQRY

Continuation of Calibration Certificate

Cert. No. 1 ACL2320
Job No. 1 YOETACHN
Pupes L GurY

7. Level linearity on the ceference leved range

Anticipaied Measured P Aveeplance
Valice Value Value RTINS
) (dny {dB) il )
1370 1370 0 + 1.1
1360 136.0 [ 1]
1350 1350 na z11
1ieg 1344 tu =kl
133.0 1338 o AR
1326 N 00 “ 0
1316 1316 0.0 + b1
12890 1290 vy +§ 1
12410 1244 ] 1
1194 119 i AR
1146 1340 g =11
109.6 1090 o0 AR
1040 1048 0.0 AR
9.0 20.0 00 = 1]
94.0 4.0 0.6 x1]
890 B9 on AR
1.0 84.0 0.0 =11
b1y 79.0 0 =1l
740 740 o0 =1
600 69.0 0.0 =1l
64 0 639 EAl =1
580 59.0 0.0 =}
S4.0 $3.5 -] EAR)
49.0 45.9 -0 =11
44.0 439 -1 =11
3%0 359 - = LI
340 lan [114) +1.1
o 29.9 0.1 =11
29.0 259 -1 =11
280 279 ] =31
274 26,9 i a bl
26.0 259 01 =Ll
25 G 249 <01 =11

(ST BT SRR TSRS

A

Certu Mo, @

ACL23320

Job No. @ VCE7ACC01S

Pages i Soff
4. Elecirical signal testy of Trequesey welghtings

Weighting network response with relative to 3 kHa

Frequency Deviation iroim various Trequency weighting responss surve (d3)
(He} . ‘ Acceptance

Flat Crweight Aswgigin I

Limits

LE] -1 0.1 A1 2.0
135 00 00 0.1 +].3
150 0.0 0.0 -0 1.5
500 a0 0a 0¢ +15
1000 ] o0 0.0 110
2000 L] 0.0 0.0 +20
A0 0.0 0.0 0.0 30
8000 0.0 0.1 Q. £5.0

S Frequency ung o welphtiags a0 L Ly

51 Frequency werghtings at | k12

Anticipated | Measured Devisted | Acceplance
Frequency Value Yalue Vahue Limits
Weighting {48} (diy 1K) (4B}
A - weight 940 M0 0.0 +{}.2
C - weight 940 93.0 0.0 x{.2
Fat 4.0 94.G 0.0 =02
5.2 Time weighting ot | kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Valge Value Limits
Weighting td ) {dn) 1B } tdb
Fasl 94.6 240 0.0 =0}
Stow 4.0 940 0.0 =01
Leg 040 240 06 + 1
6. Long ~ termn stubilin
SLM Display | SEM Display | Deviawd Accepiance
Erequency at initia} at final Value 1imits
Weighting 1By 1dp ) (dB) (d )
A~ weight 8410 WO 06 +33

QF 1% L g E2ineg

= AL

SITHIP 2RN  SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Conunuation of Calibranion Certificate

Cert, No. 7 ACL23328
Jobr Moo YC67AC0011

Pogey s Told
B Level lincarity Ineluding the Jevel range contral

Anucipated Srasured Devigted Acgeplanes
Hange Value Valie Yalue Linuts
(di ) {dB) tdb } K
Auto 940 4.0 Rt BN
8. Lo bursl rasponse
[ bme Tone husst Anticipated | Measueed Peviaed | Acceptance
duration Th Usede Valye Yaluy Value Lanuts
Wenghtog tms) (i) (i B ()
025 i 108.0 7.8 01 1.5 =56
Fast 2 . 170 12xL 0.0 1.0 -2.5
260 501} 1340 1340 0.0 1.0
Sl 2 # 1080 105.0 0.0 L.5;-5.0
200 UL 127.6 127.6 0.0 50
025 i 09.0 98.9 .1 1.5:-5.0
SEL 2 ] 108.9 103.¢ 0.0 L0;-25
200 800 128.0 128.0 0.0 1.0
i, 'eak C sound level
Number of cyele Amticipated | Measured Deviated Accoplange
in Volue Value, Lepeak Value Limits
sl signal (dn) (dB) (di1) Ldi)
Continuptis 1330 133.1 0.1 +3.0
One 136.4 136, 0.3 3.0
Number of cycle Anticipaed Measared Devisted Acceplonce
in Value Value Value Limits
st sigml {48 ) {di} (dB {dB)
Lophnuous 1330 133.1 [A] 2.0
Pogitive hall eycle 135.4 135.2 3.2 20
Negative half eyele 133.4 135.2 0.2 =20

QF - T51 20 a6

- ALk



S ITH | P DR N . SITHIPORN ASSOCIATES CO, LT,
CALIBRATION LABORATORY

Continuation of Culibration Certificate

11. Overload indication

Cert Na, 1 ACL23320
Jub Moo 1 VOETACHR
Bages i Hefl

Measwred valus { dB } Deviated Agceplanee
Positive Negative Yalue L imits
onc-hall cycle | ene-tinl cyele tdry {dB)
89,5 59.6 0.1 1.3
12, Righ tevel stabHity
SLAS Display | SLM Depluy Brevaated ACCeplane
Frequeney al intial at final Value Limits
Weightng 1dly Ldi Lan s {dB3)
A - Woigie 13710 13t H [ER4] 0.3

et L )
The reposted swvesranty s hasaed an s standard acerangy multphed by coveragy lactor k< 2

arany value Sllowing calonlanenpresiding o favel of confidonce of approxsmatety 95 %

,,,,,,,,,,,, End of Calibration Certiflcate
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SITHIPSRN  SEIHIPFORN ASSOCIATES COLLTD
CALIBRATION LABORATORY

Continnation of Calibration Certifivate

SITHIPORN ASSOCIATES CO,LTD.
LALIBI{AHOI\ LABORATORY

451458 Sirimthor R4 E!mgbumru Bangplud Bangkak 10700 THAILAND.
Tel0-24356800 Fox0-2433-1679 p-mal| .cal-ccnlm@mhm%om tom hitp#wveeskhphomeom

HEE-TISIFTIS 17025
CALEBRAMON DTS

Cert. No, 1 ACL2364n
Pages 1 tafg

Calibration Certificate

Equnipment ; SOUND LEVTE, ME
Meunnfseterer RION

Model & N2 Microphone 1 2!]’§‘ez|m;!hf‘:rhli 24
Serial No. U936 - 1573327 01307

) No RYG Fsi493

Condiden Ax Found ; LOOD

Custonter AN ABORATORY GROUPLTHAL akn 0L LD,

102 PHATTIEANAK AN 301 PHATY HANAKAN ROAD,
REEWAFNG PHAT HEANAKAN BHET S AN ] EANG,
IPANGROR, 0234 THAIE ANT

Locution ; :
Ambient Temperature : EBN T C

I'ressore ¢ Ciarl g1y kP
Belative Fumidity : CSMEB 420 ) 4
Received Bate ¢ 5 JANGARY 2423
Calibration Date : ER-18 JANUARY 2023
Biate of Issue 19 JANUARY 2023
Calibrated by ; Nathizkom Pisppaisan

7 //4\ ‘

Pharakul Pesehurai

P iettficate e fsaumd an acvordancs wath the requiretnens of ISUEG 17028 standard, may pet be eegroduced

arther than in Wk, encept with the prier written approval of the head of athrizren | abonaory.

Q-SRI s e

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Contnuatton of Calibratien Ceroleate

Catibration Procedure ; LPAL -

Calilsrating Method ;

Cert. Yo 1 ACL23MN
Joh ol VCaRACN2Y
Pages ol

Fhis cautpmaent win walthrated by based on 1E0-616
oo SEM fad st e Avomstical nd Flectrient
Stendard Insraments.

72331200 3) Standard for sousd Tevel meser 181 A1)

shnal tests of frequency weighting with Auevhioiv chanher amé Reference

For sests realts af eawb itenm were mads by obeen alions ef cach Instraments disply snd also with S10 divplan

Candition of {his result of calibration :
P Beference Standard Tnsinament.

Instommen) Mudet Sedal Ny,

Cerl, Mo, Dge Pale
Waveform Geacratar EESSTTAN MY350E T Fi-0007-22 M-Feh-22
Waseform Graerar IS RV S22 L0 -1H5-22 W-Felr 21
Digital Multimen SUGEA MYSanote EFLRP 041265 69 Febe23
Digitat Multinwrer RERELIY MY 2220070 EEBR 03265 (9-Pehe23
Thigital Mubtimener 361A MY6OH2427R AP 050265
Programmable Atleruator Mat gt G21001 14 FI-DHN-22
Condanszr Microphoae IR 2973900 AAGI3-32

Measuring Amplifier NA-IKAL 560495 AA-3005-22

shown on date and plice of calibration for this calibiuted fteni only

2 Vs revul of eatibration was found accurae o
& This corufiente i tracesble to the mtermational sesters of s fsintanad o1

A1 Natienat Institate of Metrology { Thailand),

32 Thailand Instigne of Scientilic and Techuologiest Reseant (TISTRY

[ TR

=l

Cert, Mo, : ACLZIND
dab oo VORRACO0E
Papes S dalK
Summary of blegsprement Resole;
Eincerislaly Mazhnnni-permitted
Parameter Faszs Fail n) uncerizinty of
measurement (A1)
1. Abmolure aensitivity v - 2 \‘\
2. 5elf peneraed noise 4 .2 NA
3. Aceaztical signad tests of fraguzaoy waghiting
- 15 He v [ 0.6
1060 1z v 13 04
B0 Hy, v i3 ¢7
£ Eloctrical signad fosts of frequency weightings
For 14 iz wdklle v 0.3
Tor A kilz i 10 kIE 4 03
Far - 10Ki 2w J0 Ky -
S Prequency end tane weightogs a | ilz v - 02
6. 4.0ng - lerm stability v ]
7. Level Hiearity on the reference levsl tanpe v - 0.2
5. Level Hiwarity including e level range control v - 0.2
7. Tone hurst responss v 02
10, Peak C sonnd fevel v 62
11, Overloed indication v - 4.2
12 High Jovel stabality \!’ . 03

OF S g
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SITHIPORN,: SITHIPORN ASSQCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

51

i 0

THIPORN, SITHIPORN ASSOCIATES CG,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No, : ACL230H0

Cert, No, : ACLZIME

QFT81 20 208n

Continuation of Calibration Cerdificate

SITHIP:ORN  SITHIPORN ASSQOCIATES COLLTD.
’ CALIBRATION LABORATORY

JobNp, 3 VOGRACDIZE Joli No.  : YCE6ACH024
Papes  : dof8 Pages  : Sof§
4. Electrical sigral #ests of frequency weiphtings
Result of calibration . Weighting neswork response with relative 1w 1 ke,
1. Absolute sensitiviey Frequency Deviallon from vasious fréqaeridy weighting response curve (dB)
Reference Measured o Acceptance e Flat Cowelht T Asceplance
Acoustic Signal Valpe Deiation Limit Limits
amy (dB) i) (an) 3 6.2 -02 20
93.9 193,950 019 a0 03 125 03 i 0.1 LS
250 0.0 -1 -i.1 £1.5
2. Self~gezerated nolse L 80 Lo A 213
2.0 Nl 10t 1000 G it in LX) 10
2000 G4 (X 0.0 224
Measured Vatue 4000 04 0.0 0.4 30
L 3000 [ 0.1 0. 25
151
2.2 The maceaphone of the sowsd fevel ieter was eeplaced By gloganat sgnak inpas device, 5. Frequency and fhme weightings al § kHe
Trequency Measured vl £ Freauones weightings a1 § Kilr
Weighting fdi
Measued Pessated Aceeplance
A weipht 123 Freysreis Value ‘alue Vimits
{ - weighe 18.3 Weighung (dB) (4B} (ds)
Ha 35 A - weight 010 [ -
¢ - weight 94.4 (i) 0.2
3 Acousticul slgaal tests of frequency welghtings Flal 040 00 202
Meter free-lield aconstic responise at a level ol 84 dB
Frequeney Ixevialinn frem variows fequey weighting sosponse curve (01) 3.2 T weighting st 1 ki
[$1P3] Flat Cowelals posipht e Measured _i)_c':viu_iad Acceptance
Limits Fzequency Valne Value Limits
125 00 0o 0.l 415 Weighting (any 1d8) n)
FEK) (54 0.0 0.0 1.0 Fast 2.0 90 -
HOHY 1.7 1.7 1,7 =50 Slon M0 i EL]
Loy 24.0 LN EXA
. Long - terin stabilily
SLM Display § SLM Display Deviaed Acteplanee
Freguency w initial at linal Value Limie
Weighting (4B} ) tah (di )
A - weigit 9.0 940 L0 403

[FI X hEIERIR ST

o

S5ITHIPORN

SITHIPORN ASSOCIATES COLLT.
CALIBRATION LABORATORY

Continuation of Calibration Certilivate

Py

O TR ET04 0400100

Let R Rl L BEDIL TR

B

Cezl. Mo, 2 ACL2ZIA0D Cert. e, CL2X30d0
Job Na.  VORGACTHN2 Joh No. CHEACANZS
Pages : bofh Tages  : Tof§
9. Level Hngarliy an ke eeference level rangye & Level linearkty including the Sevel runge contral
Antipated Meanured Deviawd Areprinie Antigipated Moo Dvnmed Suoeplidic
Vol Volue Value Linuts Ry Valw Yalue Valge £ i
[UER] (i3 ) dn) (dB) {di ) (a3 » {40 (i3}
137.60 137.0 0.0 =11 Ao 9.0 940 (] i
136.0 1360 0.5 +1,1
1350 the ] un 1.1 4. Folte hurst response
1340 1Hy oo (R lime Fose burst Anticipated | Measured Deviated | Acceptance
1330 130 o =11 duration, Th Crale Value A aabae N alue Litmits
1320 13 0.4 411 Waphting {15 ) Ll L) i3 ) (dn)
1310 1310 h 11 0.25 H 105.0 7.9 0.4 1.55-50
1290 125.0 0. 11 las 2 8 1 1174 [ 1.0,-28
140 1244 e t11 200 K 1340 1340 L] 51,6
1190 1sh o 21} Slow 2 8 108.0 1680 00 15,50
149 1140 0y 1] ) 200 506 1276 1276 [0 1.0
109.0 .0 o * L1 0,25 i 9.0 089 -0 1.5;-3.0
1040 e w6 i1l SEL 2 & 1050 108.0 0.0 10525
9.0 59.0 0.0 £ 11 200 500 125.0 1280 0.0 L0
94.0 93,0 10 4 1.1
]9.0 20,1 (2] = 1.1
P Y] ™ T 10, Peak C sound level
5.0 9.1 ol E2) Number of cycle Anticipated | Mewsured Nevinted Acceptance
740 M) 0.l £l n Value Value, Lepeak) Value Limits
9.0 2.1 0l 1.1 test signad (@B) | ¢em) (a8} (JB)
610 6.0 "o L1 Conlinuons 1330 1330 0.0 -
e 41 a1 L2l One 1364 1358 0.5 3.0
54.0 4.0 £4.0 1.1
20 391 9.1 LA Nunber of eyele Anticipated Measurad Deviatad Acreplangs
el HD 00 LER in Value Value Vahie Limits
w4 b o R st signel e} (48) (s LB
4.0 244 0.0 =1,1 -
Cumtinuons 1330 JRXR]] 0.0 -
.6 0,1 0.1 4,1 - _
790 g 0 e Positive hall eyele 135.4 1351 1.3 +2.0
Negative haif cycle 1354 135.1 0.3 120
28.6 80 0 1.1
7.0 224 G0 % L1
2600 20,1 .1 1.1
250 251 .1 1.1

e 2



SITHIPORN,

e bates

CALIBRATTON LABORATORY

Continuation ol Calibration Certificate

SITHIPORN ASSOCIATES CO, LTI,

11, Overload indication

Cert. No. ¢ ACE2304D
Jab New GOACH024
Pages ¢ SofB

Measured vabue (A} ) “Arceptance
Positive Nagative Liiis
one-half eyele | one-half eycle : :(ﬁﬂ ]
6.6 9.5 CELS

12, High kevek stability

SEAR Drsplay § SN Doplay Devisded Avveplangs
Frequency atimitial at final Valu imits
Weighting 1B (4 LdB ) (dB
A weight 1374 1370 0.0 10,3

The reponted ancertusty chased on s standand oncertnty moitplied by coverspe frotae kv 2

or any vahee flloweny cateobstion providing i lasel of confidence of approximately 95 %5

End of Calibration Certilicate

O - ESET Lt 21

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

15145111 Seinthem Bd, Bapgbuming, Baneplud Banghok 10700 THAILAND
Tel6-2435-5300 FaND-2433-567% emailcakcenler@sithiphomeom bllpdfvanwsithephorncom

HAC-TISI-MS 37025
CAUBRATION 0334

SITHIPORN  SITHIPORN ASSOCIATES COLTH

CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Calibration Precedure (SR

Calihratinn Method §

Cers. Noy 1 ALCE2H42
Jubde L VOSRACURRE
Puges s lofl

This erpment s as calibraed by based on [EC-61672-3 (2013 Standard for sateed leved meter (SERMY
Fhe SLRE bad fests 10 Acousicet amd Eleateical <ignal tests of frequency weighting with Anechoic vhanvher and Beferoes

Standird Instrument

[RORTE

2 Phas e

3, This

o Poslits oF vach B weiy s

b Releranee Standard Instaunenis

Enstrument

Wavefomns Usnerator
Wavefurm Cenerator
tigital Multimene
Digital Multimater
Digital Multimeter
Proprammable Atcnuator
Condenter Micrepiane
Measuring Amplificr

Condition of this result of ealibration

hy ubszration of cagh Inctranams dislay and alser with 81 M depln

Maode} Serfat Cort B Thos Date
3I0A MYaR0E T P E U072 (i-Feb-23
BB AV S22 o0 000822 4-Feb-
I3a61A VIVSARZ0IHE  FLLIP. 040368 DE-EehI3
161 A MYSIZIO0To  FRLBP. 030265 (BhFeb-2?
WintA MYROUIATY EET P 0510255

MAT-1070 62HK R FE-000-22 0
S5 2071900 AAIE2 O 24Feb23

NAIRAL LISE0YS AA0S22 T RRFebe23

1.1 National Institste of Metrology (Thailand).

-y tiicate is traceable 1o e intemational systzm of unit mantaned at -

32 Fhuiband Institute of Scientific ad Teehnelngical Reseerch (NMSYR),

QF -T2 0d-02060d

suli of calibration was fouad accurte as shewt on date and place of calibianon fae this culivrated iten caly

- AL

Cert, Mo, t ACL23B42
1af8

ages

Calibration Certificate

Eyuipozent :
Manufacturer
Aodel:

Sexial Na.t

11 No.x

Condition As Found

Customer :

Location @

Ambjent Temperaturs @

Pressure
Relative Humidity :

Reccivid Date
Calibration Bate
Date of Issue

Cafibrated by :

Approved byt

Fhus cornificate i ek in acvordance with the requuements

athior tha in ful) except sith the prar Writhen appees

L - T2k Lelontd

SOUND LEVEL METER ;.
RION : .
NI -Ilfl\iicmphvnélj 2 j‘rcampiiﬁarh‘}b%
Q0504071 + 185464 1 01733

RYG 1S40z

[ e

Al'S LABORATORY GROUP (LA AN COLLTD,

164 PHAT FHEANAK AN 40 PHATTHANARAN ROAD,

R ARNG PHATTIANARAN KHPT SUAN PUANG,
HBANGRUK, 0230 THAILAND

[ B .
¢ 1uld 1 ki'a
18D 220 Pa
gl iy

06 JANUARY 2UI3
1318 JANUARY _2023
19 JANUARY 2023

Thanaku! Pechur |

o 1SOEC 17028 stundard, miay oot be eepoduesd

al of the head of €alibration L abarstary

SITHIPORN  SPTHIPORN ASSOCIATES (O LTH.
CALIBRATION LABORATORY

Continuation ol Calihvation Certilicate

Cert N 0 ACLIINGS
Jolb No. o VOREACT0

Pages ¢ Yol k

t Result @

Uncertainty Muxlmum-permilicd
Parameier Pass Fait a5 ungereainty of
sueasurement (R)
1 Abnalut emsitivity v 02 N A
3 Self-penerated nose v 0.2 NA
3 Acesticad signad of froquency wagltings
125 1 v 1. 00
1000 17 v 03 00
RO v 6.3 [}
4 leeirical sipnal tests of fregueney waaghtings
Far 1y Hz 1o 3 kils v 5,1 0.6
Far = A1z 0 10 R0 v 0.1 07
For - I0EHz to 20 WHs - 10
5. Frequency and linee weightings ut 1 kHz ¥ 0.} R
6. Long - term stability < 0.1 0.1
7. Level fincarity on the reference Jevel range v 0.2 C3
5. Lovel lineanity including the kevel runpe control v - 1.2 03 °
3 Tone burst response v 2 03
EG Peak { sound fevel v 2.2 135
i1, Overlosd indication v ‘ 2 18
£ {high Tevel stabitiny ' - 0.4 0l

GEISEIO368 120004

- 2




SITHIPORN: SITHIPORN ASSOCIATES CO,LTID.

FRRN TS F

CALIBRATION LABORATORY

Continnation of Calibration Certificate

Cert. No. ¢ ACL23HM2

Joh No. t VOREACU024
Pages  : doff
Result ol a
1, Absolute sensitivity
Reference Measured Acceprance
Acoustic Signal Yalug Dexiation Limit
(dit) (dD) {dB) (di)
§3.9(53.951 539 0.0 .3

2. Sell-penersted noisy
2.3 Nosmial 1est

Measured Value

£dD

146

2.2 The nncroplieate of the sound Jesch meter wis rephived by elvorrcal signal input devige

Lretpaency Measured valug
Wasglting (dn )
A - weight b
U - weight 14
ilat 218

3. Acoustical signet 1exts of frequancy welghtings

Meter free-field acoustie response at o jovel of B4 B

Freguency Deviation from varjous [requency weighting response curve (4B}
{H : Acceplance
Flat C-weight A-weight ’ . p,
Limits
1235 0.2 0.2 .2 & 1.8
1O (Xt} LX) 121} + L0
B 03 0.4 04 25,
QF- 1N a0e
Y.

SITHIPORN

CALIBRATION LABORATORY

Contnuation of Catibratuon Certilivawe

SITHIPORN ASSOCIATES CO,LTD.

SITHIPDIRN, SITHIPFORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuagion of Calibration Certilicate

[ T

Ten

Cert, No 3 ACLZIM2

5. Frequen

6. Leng - term stabllity

2F - 15120305420

SiITHIP

1IRN

SITHIPORN A

SOCLATES CO,LTL.

CALIBRATION LABORATORY

Continaation of Calibration Certilicate

Jobr No. @ VOEALNUZS
Pages @ Sof8
ctrical sipnal tests of frequency weightings
Weighting nctwork response with reletive to | klZz.
Frequency Deviation frum varions weighling respunse curve (IR}
(ile) . ST e Y Acceptance
Flat Ceweight A-.v_‘mghl - Limits
63 0.0 0 o 2.0
125 2.0 0.0 (] 1.5
250 0.0 0.¢ G0 1.5
500 0N 0.0 4 115
1KY (50 G 04 1.0
2000 0.0 G0 0.0 20
40U 1,01 Gl b 34
3060 ug 0. il 30
ey and Ume welghtings a1 K3k
5.1 Frequency weightings it 1 kHz
Measured Beviaed Avecplaase
Eregquency Valur Value Limits
Weighting {dr) 1) (B
A - weight 04.0 0.0 -
C - weight 94,0 0.0 0.2
Fla 940 0.9 =02
432 Timw weighting st | kHz
Measured Deviaied Acceptance
hiequeney Valuo Value Limits
Weighting (i) Ld) L}
[ ast 9400 0.0 -
Slow 940 A1) 2411
Y] 94.0 0.0 0.1
SEM Display | SIM Displny | Deviated Acceplance
Frequiency at initial a find Vilue Limits
Weighting dn) dis) (dB) (di)
A= weight 94,0 vil [ + 03
w— A LA

7. Level lineacits o the reference devel range

Cert. Nu. £ A0L23M042
Jab Moo 3 VORGACTHIZE
Puges  : bol¥

Anticipated Aeasured Deviated Acvepligie
Ve Value Valpe Limits
(dB ) (4B} (dp ) (dB}
1374 1370 20 21,1
136.8 136.0 2.0 1.1
1350 135.0 .0 3 1.1
134.6 13440 o0 + 1,1
1338 $33.0 [0 ERR|
13214 1320 o + 1.1
1 131.0 0.0 1 1.1
120.0 129,40 Uil 1.1
FoA0 1240 0.0 +11
P00 i19.0 [tR]] [N}
11,0 R 0.0 + 1.}
1.0 105.0 (L0 211
HH.O 104.0 0.0 # 1.1
9941 9.0 LX) EXA
94,00 940 0.0 * 1.1
9.0 20,0 0.0 = 1.}
g0 340 1] =11
7940 9.0 0.0 1.
744 740 [121] + 1]
£3.0 69.0 00 1.1
640 64.0 0.0 &Ll
59.0 59.0 0.0 1]
54.0 53.9 +Q.1 =1
340 9.0 0.0 210
S0 439 -1 2L
W40 RY -1 + 1.1
A 33.2 -i).1 =10
04 29.9 0.1 + 1.1
204 289 0.1 & 1.}
2800 279 -l 2 LI
270 26.5 0.2 A
6.0 25.8 .2 EXN
250 248 1.2 1.}

(4 R AT RE R T TIN]

- AL 4.

Cert. No, 1 ACLIAMH2

Job No, 0 MOGBATTNRY
Tages @ Tolf
£ Level linearity inchuding the level ranpe ennleol
Anticipated Measured Prviated
Ranpe Value Value Vitue Limits
{dB) $1dB) (dB) (uB)
Auta Q40 .0 0.0 1.1
. Tane burst resporise
T Tutie urst Ansicipiied | Meusured Deviakal Accuplange
dueation, 1t Cycle N alae Valug Value Limils
Weghting fros) 1d1} (4B} diy) (dB}
.25 1 1080 1089 -1 1.57-5.0
Fast 2 |3 HTH 170 L] 10428
200 B 1346 134.0 (124 1,0
2 & HIEL 10840 0.8 1.5;-5.0
Slow
204 BNt 1274 127.6 0.8 10
0.25 | 3.0 98.9 -G 1.5 1-50
SEL 2 & 108.0 L0R.0 0.0 1.0;-2.5
200 B 1280 128.0 0.0 1,0
10, Peak C sound fevel
Nunber of vyile Amicipated Measurad Devigted Acceplinee
in Value Value, Lepeak Value Litnits
{gst signal {dB) () {dB) { a0
Continnous 133.0 1330 0.0 N
Cne 1364 136.3 -0 314
Tumiber of eyele Anticipated Measired Dreviawed Acceptance
in Value Value Vatue Litits
test signal {did) (¢8) {d48) §dB )
Continuous 133.0 113.0 6.0
Fositive half eyele 1354 135.2 -2 20
Regative half eyele 13544 1352 0.2 20

QETSE2-04- B 200

> 24



%I T H I P'OHR N: SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nu. 1 ACL2DA2
Job No. 1 VOBEACDH2Y
Pages  : Bof§

11. Overload indication

Measured vabue { I3 ) Dédfaed 7 - Avcaptance
Pasttve Negative Sl | Tiemits
onehadfexele | ene-half cyele Giny ol rans
5.5 .6 617 CES
12, High fovel stabliity
SEM Display | $3M Bisplay Beviaied Acezp
Frequensy b wtial a6 finat ¥ alwe Limits
Weighting 1ath rdis 1y g )
A - weight [Exa% 1370 (e 20,3

The reported uncentainty 15 based on x standand ncentainty multiplied by cenerage factor k=2

erany valee follow ing cak plator e wling 3 Taved of confidence ot wpprosimately 95 %

End of Callbraion Certificare

RF T2t £od-0200d4

=~ w2 7{/3

SITHiIP2RN  SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation o Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-4514% Sidrthom Re. Bangbumiu, Bingplud Bangkek 10700 THAILAND HALYISITIS 17005
Te! (-2435-8800  Fax0-2433-1679 e-maikcal-centerdithiphomenm htp/ivawsithphomeom  CALGRATION 8333

Cert. No, 3 ACE23048

Fages : 1ofB
. . .
Calibration Certificate
Equipment : SOUND LEVEL METE]
Masufastorer 2 RICH : e
Maode N3 Kicrophone LC-82 # Preamitifier FH-24
Serial Nou WS04 188467 7 01736 - L
113 No.: MYG Fsmags
Condition As Found ; (S
Custemer : AN ABORATORY GROUF ITHAN ANDICO L ITD.

s PHATTHANAKAN AT PHATTHANAK AN ROAD,
REEWAENG PEATTHANARAN KT SUAN ETANG,
BANGKUE, 102206 THAH AND

Localion : -

Ambient Temperatore £230 23 ¢
Pressure : LA 21 iPa
Relative Bumldity : €500 #20) %

Received Date s
Calibrution Daies
Date of Issne

G6 JANLARY 2023
1318 JANUARY 2023
19 JANUARY 2023

Calibrated by = Nathekom Pistpaisan

Approved by ¢ 7: /&4 i ..
{ Thanakul Pewhusas )

Thns centifica: 1 st i accordane with the requements of IROTEC 125 st may ol b reproduced

athet than m tall escept with the prine writien appraval of the Leud of Calihration Eaboritory
QF 15T lepi-nTifees

SITHIP-ZRN  SPTHIPORN ASSOCIANTES COLLTEL
) CALIBRATION LABORATORY

Contnuation of Calihrauon Certificate

Cerl o 2 ACLZMMES
doh Noo  VOGGACEDDS
Fages 3 Zolf
Lalibration Procedure : LB AL

Caiibration Method :

Thes eqnpinent was calibricted by besed on ILC-61672-3 1201 3] Standard for sound Toved meter 151 M1

The SE M had tests 10 Acoustical and Dhectrival signal tests of frefjuzasy weiglting vl Anechoic chambuee and Refereme
Stanshard Tetewments

For fet rowalte of wach den wore made by chaertatian of couls nsmereps Hepley and afeo with S0 depln

Coendition of this result of colibrution =

3 Refuronce Sundard Instruments

Iastzement Mude] serial N Cepl. No, g ate
\ o CGieneautse 12104 AEY AR Ty { 100722 04-Febr 21
Wavelom Generit ESRTEH] RVSEROZRAD 11 -0008-22 (H-Feb23
Ihgital Moltimeter EESTATN SY S LLE,BP. 00265 Of-Feb-3d
Digita} Multmacter WRA MYSIROe 25 9 Teb 23
Digital Multimeter LIETIEN MYBHIE2TY 3 ';yg_]r;_‘;?.g_:
Programmablzs Allenuator MATI0T0 21000 14 : HRTehd
Condenser Micruphone 4180 2977600 AAOLI22 2423
Meazuring Amplifier NA-ZKAL 3500493 AANEDY 2r-len23

2 This result of ealibration was found accwrarg as shiwn on doate and plsve of calibratios for ;l‘{%scalﬁanhg.i{mi only

3 This ceriificate is traceable to the intomational syatem of enil mamtained a

3.4 Natiooa! Institute of Metrology (Phailandy,

ailand Tustitute of Seicmific and Technological Resedrah (TISTRY,

OF T4 1001000 4 /
= S

Cert. No. ¢ AUL23ME
Jab No. GHACTEE
Pagesn @ dalB
Numman of Mcisirement Resplt s
Eincertaloty Maximum-permiticd
Paramicter Pozs Talt uncerdginhy af
(4R} y
measurement {0B)
| Abvialule sensitiity ¥ - 0.2 N A
¥ Self-penerated noise v - 02 BA
3 Acunsueal signal tests of frequeny neghnngy
12511 M 0.3 i
et e ¥ 0l s
#aG0 Ny ¥ o3 07
. Floctrival denad 1ests of frequency weightings
For 1011w d ks v 0.3
For > 4 kHz ta 10 kHz v 3
For > J0kITz 10 M0k w
5, Frequency and time weightings ut | kils v 1.2
. Long - term siabitisy v .4
2. Level Yinearity on the feferenve evel range v - 0.2
b, Leved linsarity inchuding the level range control v M
4. Tone burst response v 62
10 Peak € soupd Jovel v - 2
13- Orerdosd indication v i
12 High triel stability “isd

R Zeeraed 1 432000

= AL




SITHIPORN: SI'THIPORN ASSOCIATES CO,LTL.
Frrpoiides CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. 2 ACE230AS
Job Mo, 3 VOSACD2S
Pages  : daf8

1. Absolute sensitivity

Reference sl Assepance
Acoustie Signel L‘ie\:z‘z.tiun Limit
u8) GdB) | (9B
939 (93.95) 005 i E03

1, Selfpencrated noise
2.1 Nommal test

Measared Viloe
dis )
14K

2.2 The mictophane of the sounsd fevel arter was sepliced by clvamyat signal input device.

Frequeney Measured value
Wrighting {di})
A weight 9.9
€ - weight 16.8
11al 228

A Acuustical signal tests of frequency weightings

Meter free-tield avousiie response at a level u_f B4y

I'reyuency Teviation from varivus fréquency weighting response curve (6H)
() Flat C-n‘elgh'l_-' i A-\..vcig.;m ' Am_:p‘_mcc
- Limits
125 0.d 0.4 4 1,5
HXH 0.1 0.1 2l 1.0
KUk =20 1% -1.9 3.0

[N LA PEAR PSR

%Azsz,

SITHIPORN  SETHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Congnuation of Calibration Certifivate

SITHIPORN, SITHIPORN ASSOCIATES CO,LID.
promalates CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL23045
: VCEEACTH24
Pages i Sofd

4. Elcetrical signal tests af frequency welgliings

Weiphting network response with relative te L kilz

Frequency Devinton frum various freqiicne¥ Weighting response curve (di)
CHlz . : i E i Asgeplance
Flat Cweight i " Limits
63 L ORI DGR ) Pl (R 1
125 0.0 G0 00 g Vo kES L
50 0.0 1 -1 Rt I
500 0.0 0.0 =01 41,5
100G [tAY] 0.4 G0 20
2000 60 00 b 42 TR
4000 LLAY] 0.0 0.4 410
000 0.4 pixy 0.0 5.0

5. Freguency and time welghtings at | bz

5.1 Frequeney weightings at 3 kllz

S RTINS Deviated
Frequency Value value
Weiphting {dB) (4B
A - welght B0 0.0 -
£ - weighl .0 134 +0.2
Flat 4.0 0.0 +0.2
5.2 bune weighting at L &Hz o .
Measured |- Devisted | Accepiance
| reguerncy Value T Vilue Limits
Weighling (dn (dB) (B}
Fau 94,0 0.0
Slow 94,01 0.0 0.1
Lug 94.10 0.0 0.4
G. kong = terzi stablliny
SI M Displus { STM Display | Deviated Avceprunce
Frequeney al initial at final Value Limits
Waighting {4483 (4B} B ) (dn)
A - woght 930 940 0.0 4.3

QF TH:2{h 100

b gZ,r,‘,,

SITHIPORN SITHIPORN ASSOCIATES COLTD
S CALIBRATION LABORATORY

Continuation oi” Calibration Certilicate

Cerl. No. : ACL2IMS
doh Ape 1 VOGRALDO
Pages & 6olH

rity on the reference level sangs

Anticipaied Measyred Deviatd Acceplance
Valuy Value Value Limits
tdi) (di3) {dn) {40 )
1310 137.1 0.1 + 1.4
1360 136.1 0.3 + 1.1
135.0 1351 0.1 = 1.1
1344 1341 0,1 +1
1230 13%0 [5G z 1.1
1228 132.0 0.1 z 1.1
131 1310 0.4 =11
1294 1291 i} 217
Hra i) 140 o0 a0
HEkAll aval 0.1 (AR
114.0 3140 (18] 11l
1004 .1 0.1 1 1.1
[ K1 18] 4.1
99,0 99.1 0.1 EAN
94.0) 41,0 0N 1.1
32.0 9.0 08 1 1.1
R4.0 84.0 00 4.0
72.0 0.0 0.0 1.1
4.0 7.6 08, 41,1
62.0 0.0 o 087 2L
4.0 £3.0 Lo £1.1
54,0 59,0 ] i 1.1
54,0 54,0 08 21}
A0 490 on 4 1.4
4.0 44,0 0.0 £ 1,1
F0 REAH 0.0 LN
M0 3.0 0.0 AN
L0 0.0 0.0 2 |1
9.0 289 0.1 ifl
28.0 27.9 <! L1
7.0 26.5 -0.) AN
26,4 259 0.1 1]
234 238 0.2 1.}

Qb I3 2002060

— J/'A’

Cert No, @ ACL23IME
fab Se 2 VOSEACHDZE
Poges 1 FolB

#. Level Hnearlty Including the level range contral

Saticapatedd Muasured Devizusd Aceeplance
Range Valpe Vilug Value Limits
{48} L) (dBB) {dB)
Ay G0 G4.0 0.0 +1.]
9. lane Bourst respense
Femre Tone bury Anticspated Measwed Daviawd Acceptance
duration., Th Cycle Value Viue Value Lilits
Weigleing (ms ) 1B L) 1) (dn)
.25 i B0 1079 -0} 1.5;-50
Fast 2 8 O 1.0 [} 1,023
200 Bk 1340 1340 [ ]
2 & 8.0 FOR.U (L0 1.5;-50
Slow
200 84t 127.6 127.40 0.4 1,0
0.2% | 99,6 98,9 .1 L5350 |
BEL 2 B 108.0 1080 0.0 5025
200 B0 1284 1380 0.0 =050 |
HL Peak € sourd level
Number of cycle Anticipated Measured Devisted | Acceptance
in Value  jVeiue, Leposk Value Limits
test stgua! (o) ] {aB} () (B}
Conlinuous 133.0 S1ael 00 -
One 1364 “1364: 0.0 3.0
humber of eyele Anticipated Measused Deviated Arceplance
in Value Valae Value Limits
lest sigond {dB) {40} {dB) (il )
Contineuns 13340 1330 0.0 -
Pusitive bl cycle 135.4 135.1 i1 =20
Negative half cyele 1354 135.1 -3 =20

QFTHI - 20063

- 2



SITHIPORN,; SITHIPORN ASSOCIATES COLLTI.
’ CALIBRATION LABORATORY

Sl Sgye BT
Continuation of Calibration Certificate

Cert. Na, 1 ACLI34S
Jobr Mo, 1 VOARACDO24
Puges T Baf g

11, Overioad Indieatlon

Meashred value ( dB } "I Aceepance
Pusitive Negative Limits
one-halfeyvele | one-hall eyele “{dB}
59,0 39.5 CELS
12, High leved stabilisy
SLM Dusplay | SLM Display | Deviated Acoaptne -
Frequancy L pitist at final Vil Limids *
Weghting it} (i Ldity <y
A - weigl 1170 1170 ait 20,3

The reponted unearizmty 1 based on o siandard sneertanty multipled by coverigs fastor k =3

ar any valoe follow ing catentrion providing a lavel of contidens = of approsimately 95 &

End ol Callliration Certificate PO

QF 782488 0420001
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Teble 3: Thas coupment was connelted with Glabe
Timsrainn Dizmarer 8 am Length 170 mp

TERZTEH 2 Goh BGZ0AEE

Danih
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130
1
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eato o, CED12.66
Fage el 2

Egquipmant Mama: Heat Strecs WManit:

manufasturer.: Delta Chid

Modeh HO32 2

Sqrial Mot 18618311

10 beo: R¥G_FI0356

Customer fegoived dale 23 jan 2003
M A 5 fabaeatong o itismtned) Cn Catilyratian date 07 Fon 3073
Agoressy: 104 Issug date: 08 Feb 2023

ihet Sua

Retorgnes Used Ounsg Calbralion Cashration Candltlan
1 Blanaand Temparatuis Proke Mool STS 300 A500 X PE N
Sorial No: BOTREZ 09, Due 23 KarZ023 [t

2.5 phat Temperatys
W Goral Ne, 671407 ¢

r Ateden DTRT0DD-A W
dat, 22 duly 2023

Cagbration Procadern Tracenhildy

The wemperibee Celilrabion wis dove Dy I-Hiasg ihe maas

colbroten methed  as S0 CLGDT zogeraing fo s s G oean 151 s

compiriseh method with standard digsis] temperaturg Instiyse of miogy Thmbang | Cestificase
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6314 16,67/35-38, Soi Pelchhasem?, /1, Petchhasem Rd,
Wallhepra, Bangkohyai, Bengloh 10600 Thollond.
Tol- (46) D2-86B0512¢813 Fox: (04) D2 BoBDS60 www fitanalee.com

3 .
LHRATON BT

J
NAC ..

Certfizate No, : CLO15-66

fage 26l 2
Resyluaf Calibsaltan: &3 wWithout Adjugtment £ \With Adjustmonl
Calitention Ronga: 20-40°C
Function;
Table 4: This cyulprment wus conneetod with we bulb prose Model HP3201,2 /N 18021465,
Dimension Dlarseter i4 mm. Length 170 ma,
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imm) ra {'a
i) 20061 20.0 0.3 0.08%
&0 25.045 25.0 0 0.08%
&0 30045 300 oo Q.03Y
g0 35030 3.0 0.0 0080
@0 40021 400 Q.0 0098
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14 30640 9.9 Q3 0098
7o 38,032 318 02 0.0%%
e A0023 398 02 0.092
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Dugth Beudding Buadfira o ]
{onep) ro el

1iG 20060 200 -1 009y
i1o 25050 251 [ 3 0.095
110 30.838 301 01 0.039
110 35032 351 a1 0.099
110 40022 40.1 ol 0,095
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Drucsson Dneiee 14 mm. Length 150 re

ol TPIFOT 2505 18021260

Lamgrsien Srordarst 75 Ungzreaty
Damb Reading e [
{mm; [Rw]

0 200067 L3 0990
Iig FH053 01 0.60%
i 30.043 2.0 0,009
0 35.03¢ o1 0.08%
H AGQLL fUNS 0099

Table 3 Ts equipment wis cennccted with Globe thermometer erobe Mook TP3276.2 SN 18020507
Oirension. Diameter B mm Length 370 am

Ipygetilag Sandarg UL Engr bnsanainly
Dzpth Reading Asaging (&~} ey
fmm} {'cy 0

1310 20059 201 00 0098
110 25083 253 0.0 0,083
110 30.044 303 a1 0.089
Lig 35029 351 o1 0098
110 40017 40.1 Q1 0099

LG ¢ rut Under Calibration
The reportet expanded unceneinty Is based on standard uncertainty mutiplied by & coverage factor k=2
pravding o level of confidence of approximately 89%,
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Cnlloritlon Rane: 0. A0 ¢
fungtion;
Table 1t This equipinent was conaccied vweih vwel bulb probe Modal, HP32D1,2 Sy 18009588,
Dimension Diamcter 34 mo, Length 170 mm,
Inmarston Sandsed LUt Enypt Hoeenalel
Benth Reading Rending 8] [gal
{reemy [§=] [§+]
[ 20062 201 [e39] 0009
&0 25084 251 oa (el
€0 30052 ELN 31 [eRsiti)
&Q 35031 33 o0 Q1
60 40014 A0.0 0o 0.98%
Tbie 20 MG Chuiprienl wig CONBLILED welh I mpRte NG Laokie Motel TIP3 2 BN 1UIhAS,
smension: Dismeser 14 man Lenpth 150 mm,
Immarek Slandard LG Engo: 2
Dznti Readin: Roeding [+
{mm] e
e 20052 a7 0l 0.020
e 25063 252 01 0.099
his) 30042 301 Q1 0.089
70 35.02¢ I8 153 0.093
70 40016 Aaf a0 0.09%

Table J: This equipma wis connected with Glabe lrermemeter proba Modal, TP3276 2 S/h: 200195638
Bimension. Dianseter B mm. Leagth 170 mm.

lnmersion Slendald uug Erior Unczpalely
Dopzh Resdirg Rezdg e iw
framy (3] [
110 20.062 202 0.1 0089
110 25053 262 61 G099
110 ap.0a2 302 a2 0.008
e 38023 303 0.3 0.039
110 ap013 403 03 0009

LLEC™ = Unit Under Calibration
The teported expanded uncena nty is DRSed ¢h Slndatd wicetanty metiphed by o covetogt fostor ke 2
providing a kevel of confidence oF agprasimalely 35%
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Tablp 3: THIS 0OLHDENT Was COnaCatad with Globe themomeier prabe Maocel TRAZT6.2 S/4 2003261%
Bimansion: Diameter & mis Length 170 mim

Inmérsion fleathard LS Engr Unengalnty
Temh Readiag Fgnging =] ]
{men) (] o
1350 w048 200 (1] 0009
1310 25 056 %0 a1 Q009
130 leg iz} 0.9 0.0 0089
1i0 15046 %0 Qo o099
110 40045 0.9 Lok 0.092

UUCH ; Lind Unear Casbiraon
The repoited expanded uncettamly is based on slandird uncodasty multiphed iy o coverape factar k=2
provid-ng a level of eonfidence of approxaipely 9584
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Purforming standard curve by Fluke at ph (4,7,10) Submittad by ; ALS Laboratory Group {Thaland) Co. ttg
Hominal | Standard _ Uncerointy of Coverage Rayang Branch
Unit Under Value Vollage | Aclua2! Reading Measuremant factor G1G/10 00 5 T Mapnam Hhu, A, Piuakdaeng,
Calibration = Ir:‘-’n s - {2mv) X Rayang 21140 Thailand
: TPACn S
oH Meter 300 7748 78 300 L] 700 Locaticn A, On Sile Calibration Laboratary
SiN. B712869291 7.00 o0 o 700 058 200
10.00 ATT 48 178 10.00 9.58 200 Received Order : 30 Juno 2023
Calibraled Date @ 035 July 2023
Functlon ; pH Measurement Amblent Temparature : (26:10}°C
Parforming thzee bulfers standard curve by using buffer nomina! gH {4,7,10) Rolative Humidty ; (50230} %
Urit Under Standard pH Actual pH |Acteal mv]  Uncertainty of Coverage AC Ling Voitage : (2202 22)V
Calkoration Buffer Selullen Reading | Reading | pH moasuremont factor
(mv) 3] K Calibrated by ; Maloe Bulkruga
pH Electrode 4.008 EXe) 188 0.0085 200
S/M. 3184144 6.986 7og 3 o041 200 4
10010 10.01 -165 1 0085 200 Approved by
Approved Slgnatory

{ )Pomthippa Tameyakul

The reparod uncestalaty of measuremenl was based on o slandard uncertanty multipied by a coverage
[} Suwit Imyai

facter k. providing a lovel of confidence of approximalely 85 %,

-olo-
Issug Date : 11 July 2023

Fhe Lneertalngics ure far a confidowe prebabidy of npproximuately 43¢

Cihi s e

(PRI ey

k.

a 1159508 A Q056044



oH Maler with Sensor
Used Item
2306-09B4D5C-3

Corl. No.: 23LMT17
Page.: 2 0f 2

Equipment :
Conditlon As-Raceived:
Reference ;
Procedure Usad :-
Calibralion were conducted using in-house calibration procedure CP-OTB1 according to comparison with
tadystrial Platinum Rezislance Thermomeler { IPRT § inte Tempetatare Bath
Tha temperature scata ssed was based on IT5-80
Conditian of this resub of caltbration
1 Reference standard instrument -

{nstrument Seria! No. Cerl. Mo, Traceabie Due Dals
1) Digitat Tharmomater 2188080 2281285 TPA 21 Oct 2623
2. Trus cartifcate is valid only 16 tha Ilem calibvated on date and plece of calitration
3 Tras gerilication s raceabie 1o the Internononas System of Ut
Remark: TPA - Technotogy Promolion Asseciaton { Thaland - Japan }
Result of Calibratlon ;- {*) Without Adjustment
Function : Temperalte Maasurement
This inslrumen! was connected with temperature senscr, SIN . 3184144
Colibratien| Immersion Standard uuc Loveraga
Ertor Uncertalnty
Point Depth Yemperalure Reagding A Fattar
(e [ mm } (Cy (e tC t£'CY L3
250 00 25 007 252 0183 Q.16 2.00
308 1060 30.005 0.2 0.185 016 200
a0 00 40 00G 40.3 0.294 Q16 2.00
50.0 G0 48967 50.3 0302 .16 2.00

UuE* . Uest Under Cakbraten

The reporied uncertainty of measurement was based on a standard uicedainty multplicd by &
coverage {actar k, providing a ievel of conlidence of approximately 95 %

~olo-
a4 1169708
CertMa - 590 Va3
Pags.  Zold
a  Ha Cert, Mo, Ju!
54030049 130RCIIE ZIERTES 24 Ay 7023
smgler A9BI06E  11DRCO44 2214308 27 Oct 2023

3 ey s raceatie fo e fnternational System ef Unit pasintaned pd -
- Teppeshlz to Maticnal inshiule of Matrelegy {Thatand) NIMT

Bratana Pty
ko AR 1033

o T Rylfores

r Solution Ranutacturer Exp date
P G008 CPA cham T3 July 2024
SRR CPA chem BZ33z2 0 Jure 2023
[GER R CPA chem Q26530 0 hay 2023

3 Tres cerbloaln 1s exid orfy o R fem Caliradad on dote and pree of calbrision

Calibration Results

F: mY Hessurament
Perorming standard curve by Fluke al pH {4.7,10)
Homilnat Standard Uncertainly of Coverage
Unit Under Value Vokage Actual Reading Measurement tactor
Calibration Inpui
v
oH e Y oh {am¥] f
pH Kl £.260 177 48 37T 4000 0058 240
SN NEIFIA4E 7000 G0 £1 7003 oG53 200
18 000 ~177 48 77 S 10 &0 Qohy 200
iy H
i

41341167

SIAPATTAN AR AR

ROV AN 38 SLEANE R

EESY

FTECHNOLOGY PROMOTHON ASSOCIATION (THATE AND-JAPAN:
CBIETEATE SERYVIT LN B REIPMENT CALIBRATION AN THMING 8T s

o SEANTLANG RANTION 2

Cert.

Fage.

Certificate of Calibration

Equipment :
Manutacturer «

Mode! :

Serial Mo,

Ha Ho.

Condition As-Recsived:
Received Dale -
Calitrration Data :
Reference .

Sutnilted by

Ambient Temperature :
Relative Humidity »
Callpralion Procedure

Callbraled by

Approvad by ;

1y Malze Bulkia
1} Saltnip Meangmal

i ) Warakam Lemngagtrabut

Issue Datg :

fH Meter

Ne.: 22CH1733

1ol 3

Mettler Teiedn
SevenEreellunce
BE3A2G1445
RYG ENOTGZ

Used itens

21 Decomoer 2622
22 Doeamter 2022
2212.080208C1

ALS Laboratory Grow (Th

Raytrg Brarsh

SR
griazion |
oo b
HERT G DATE “39‘*”"’-’;‘””‘_@_”;

andd; Co oLy

G100 Moo 5 T Macram Kiw,
A Pluakdaong Rayong 21148 Thsimng

(25 ¢ 25 ‘C
50 2 15} %

in houte moelhod

. Fast

- CP.CHS by Greet mensuoment with standard
valtage: cadnealar and Greot Hzasiecmen
teldiod tetaranco matenal {CRM

- CP-CHB by comparison with standart tharmomster

Warakern Lorngagliratus

TMal;, .

Approved Signatary

26 Dacember 2022

Flie Unetertaintes sre foe o confidence probabifity of apprasimately 35

wath

\ DDAETLE

i,

Cerdbo . 2013
Pags - Jcfd
Calibration Results
Funetion - pH Keasurement
Perfarming lhroe buters stondard curve by using buller nominal pH (4,7.10)
: Unit Undor Stendard pH Actual pH | Actual my Uncedainty of | Cowerage
b Calibration Duffor Seiution Reading Reading | pH measurement factor
! {mv}) 1%} I3
EDII Electrads 4008 4014 1852 G052 208
[P IIATS G807 3] ic4 G CoES 200
106 (03 10034 166 & annT2 200
Funciion Termperature feasuroment
(1) Without djestment
This ecpiprivent wins connccted with Temperatare Pesbe,
- sladsl lnlab Expait Pro-1Sk
- Sunal Mo 1475618
Tumeimon of P
- Length 129 mm
- Duaneter 12 mm
- immgrsicn Dapth 108 mm,
Calibration Standard uus Error Uneeralnty of | Coverage
Point Temperature Readlng measurernent {actor
{°ci {"c) (') (*c) (e R
200 26001 249 1 013 P

Remark - - UUCT = Unil Under Calibration

factar &

~000:

na reporied uRtensinty of mensurement was based on a standard uncentamty mulkphod by a coverage
providing a lovel of confidancs of approximately 85 %

dfiaiy

a 1141366



i EQUIPMENT CALIBHATHON AND TESTING SERVICES 1

A3 PAVFANARARE KON SULLE. SPANLUANG. SHANLUANG. HANGROR 10050 BN
T €202 FAN DITISREL RIS LTI
cAmRATEN L Cenl. No.: 27E4088
. - . R Fage: ? of 2
Certificate of Calibration e i - 2085
Reault of ealibration - (*} Wilhout adjistmant { ) After adjusimen
Equipmant oH Metor Function: DC vollage maasureme: H:mue: 2000 my
Manulssturer Mattiar Toiado This contieate may not hie tepraduced cther 1nan m fos. Standard Value UUG? Feading Emer Unceriainty
ith the prige wititen spprova! of the head of {mv} (mv) {mv) {2V
Madst SevorExe e Services 3 Basprment Cabbraton and Testay Strvaes 200 0630 -200 0 oo 12
Serial ko, EEECHIERr 150 0000 L1500 o6 60
1D Ma RYG ENOISZ 1000000 -1000 ot 3
Condition As-Recalved: Used lem =50 0a00 -500 00 a2
Reeclvid Oate: 21 Ducurmber 2022 00000 o0 06 58
Catibrat:on Date 7Y ot §077 50 0000 500 oo ez
100 (1000 1060 e 65
Referance LGB Evpmined by ALS Eoboratory Ureun (Fha iandt Co Lid Ruyong Brunn 150 0000 150.0 00 68
smbleal Temperature: - 237 7050 200 0C00 1980 0t 7

BU1D Koo 5 T Macram Keu APakdaeng
Rayong 2114¢ Thaians

Relative Humidlly: IR

Tho reponied uncenainty of measutement was bassd on 8 sandard uncerainly multiplied by a coverage

factor x=2 providing & 12vel of confidance of opproximalely 95 %
M Provedure CF E17 Ag

d o g T st maa e

Procedure sogd T 0raa st Wikt ¢6h g d
mathad wilh K Prodtuct Coszeator

*UUC= Unit Under Catibration.

Cang:lion al this resulf of calibzation

1 Hefrance standards atuments clo-
Inslrument Hpde! Serlal e Cortihcata Mo Que Date
* n Produt! Cobrsto: L6008 B350t 2zE1e3: 05 Koy 273
of Calibraton was MEto on IKUssted at lhe poim specilied iy customar
3 This sp-tbaaty 15 v0C ONY 10 dhe dom Chbees) an g3y N pags of cal
A Tha, Gotheatan 4 MR35 to 190 Infareataral Systor of Url mantao
Matongt Instiote of Mafreagy Thatard (RIMTY

Calibrated by Wulchitpopom Woagtttaare  Approved Signatary @ c? -

Issuc Date 26 Dneamber 2077 P ———
3 | Hantasor Khamzhas
1 | Pomntuppa Tameyaku ag y

i 0304803 @ 1140816

RYG_EN0002

Sartorius (Thailand) Co,, Ltd,

VZE F3wD & Reat Hadpadng. Hutphe g

Q Tet «08 RIS L Fax tBE J643.030
S/R03 :

Sartorius (Thaiiand) Co,, Lid.
127 Bama 0 Raag Hudyimang Huljhwarg Hanpes <a11c
Tel 402 1643 000%.6 pmat a¢slie T

SARTORILS

o
st corn Ry

re . CAUBRATION 0426 H f | i - .
(e o i L of Calibration
£ UiA
&= { e R
e - of Calibration
a s . afedet Mumbe: HSE2248.100-Du Cenfizale No 23BCH1AE
oo e S Deschphon Asaytaar Gatance issued Date Friday March 03 2023
miada Number 1ASE2245.100-DU Cenificate Mo 23BCI0112
Sertat Numbar Q026207038 Refercnce No - 204833
Dosgriphon Analylical Balanzo Issued Date Fuday Marck 03 2023
0 Ha RYG_ENODOZ
Senal Number 0026207036 Reference No 204832
Manufactsrer Sarlonius Poge No 2o'2
iD ko RYG_ENGOO2
Momulsctucer Page No Tuiz Cailibration Results : Without Adjusiment
Customar Name  ALE Laboratory Grovp {Thaland; Ce Lig (Rayong Braneh Repeatability Eccentricity {Off-canter ioading efror}
616/10 Moo & T Maenam Khy, A Plyak Daeng Rayong 23140, Thadang Trarozends SIS 233N FrE 23 Esdous
o oo mpames
uzeetesy to e me
Catbraled Place  ALS Laboratory Group {Thatanc) Co  Lid (Batance Roam) crzreat e, LPPE
1610 15 L 2 R 219406 Tha .
61610 Moo 3 7 Maenam Xha A Puckdaeny Reyong 21940 Thadand Nominat Vale {Low Lo . Lo e Notmnat value 100 9
< b : Tol 00204
Catbrated By M Choncha: inthana Calsranen 0 a o clerance g
Catbsalion Date  Wednosday, March §1, 2023 Procedure Mo This calibraton was condected by Talerance o o
Us g in-tiouss collbratior proeadure nubd: (WEO03) o003 g e o o
AR L %
Based or: UKAS LAB 14 2078 A
‘ Nomisat Value (High Load) L, wnin k\\i’}} 2
Metrological daia Amvienis Conditions w00 g 4904 2
Gapacity 220 g Readabily 04001 g Temperatura 236°C 3 5peC Telerance 4
&
Hunmidity S00%RH & 100%RAH 00001 ¢ .
Reasans for cabbrokion Pressure _ 2 -
Oitiewtstetaton (3 bovee f Resares [ Recsibrazns Maoinescs Egquipmen! Conditon__ D Gettmanr [l Standard Devabon "
Linearity

Measurement Method UKAS Publication Ref :Lab 14

The measutemant unzera:ATy staled s the expendad uncenanty which s ohinired from {ne standard uncertainty multiphied by the

coverage fastor (k=21 ta provide a jevel of confidance of approximately 95% Itis detarmined in azcerdance with the Guide fo Tolerance 0.0002 a
:

Trrsnany 0led Pak0d Sty £Rr DITIRel or

e bagar akeze

p of L a1 M 1t (GLEA} The: calb cortfizate the abitiy 10 Nabiong: Standargs whech
realisa the unitof ateordng ta the ! Standasg Systom of Units {81 Repert of Toierence came Tt kst of Nom:a: Valup Carvenyona: Mass Valus Digplayed Vatue Deviation
Sartorius Metra'ogical Speciications @ -
4.0 GRS
Traceability: ¢.05
G.l
Model Number Dascrplan Traceabildy Ceotbicale No Dug Date ooc S
YCS011-522-00  Sarorivs weght zel ling 50003 E2.YCS011 63200 SPC.AT C02212565 14-Sep-2023 1 HRAnI
MHB-38250D HumdityBarsmate:Temp Lutron 1HB.3825D DKEH C18220444 5-5ep-2023 ]
in
20
&0 LD
This cantficale rélate any apaty 1his pquipmant enfy 190 s ag a9
This cartficato may no! ba reproducsg other than n full gezaat with . s 206 2N BRAS I GO
Ihe priar watien zpproval of the Vesificalias Ogaratan Divison ( :,. T
Sadorus (Thailand) Co Lif A Enc of Repor
M
Mr ehenicha nthanatTechnzal Macagen) | o GOF M 33 03 February 7027

SOP FrY 33 03 Febnary 2022



THCHAGLOGY MROMOTION ASNOLTA
TORPURS L mERYV IS 000
AT AN R

£ LALTIR
ol

RYG_EN0O10

THIN TS AND AP AN,
VRN NI TR NG MRS

Ll ane,

Cerl, No.: 22TM1B17
Page. 10f3

Certificate of Calibration

Eauipment
Manulagturar @
Hodei

Sariat Mo

10 Ho. @

Submilted by

Location

Received Cidar
Calibration Date
Amblent Temparature
Relative Humidity :

Calibrated by .

Appraoved by @

Hot s Gven

Mammert VIR Y

UFE S0 ASROVEG T Lt
ofonlon

0BT 1572 HEXT AL DaTp SO

RYG EMNOHD

ALS Lavuratery Gruup (Thadandy Co ttd {Rayorg Branch;
B350 Koo T Keenam Ko,

A PBuakdsoeng

Rayong 21440 Thalang

Oven Room

21 Qetabar 2022
26 Octobwr 2022
[ ERLEREY

{5030

Man Pattsnepangraibaon

Tk,

{ 3 Pomthippa Tameyakus
(¥ } Malea Butivusa
{1 Suwad fmyai

Issge Dyta @

Appraved Signatary

2 Movesber 2622

Vhr § sperttintiveaee Tor o ooafdeneo protabifds of agprasimadedy 957,

* 0045808
Equipmont Hot A Ovee Cer Moo 227TMIEIT
Condillon As-Received Usee Hape Page 1ol 3
Ruforence . 2ZE0BATHOC-Y
Result of Calibratian .- [ Without Adjusim
Function of UUC* Temparatiie Soufte
Fresh att salling © Closa
Calibralion | UUC* EHICH Temparatyre Temperature Qveralt Lacortainty Ceversge
Paint Setting | Reading stabHity unifornlty Variation Fazlor
1C; [ e (=¢C; B LC e £
104 O 4G 1040 067G O52 0 B0 a4z 2
a0 BHY B Y G i3 oee 1z i 2
Celibration Measured Tomperature { °5
Foiny Position
(e 1 Z 3 4 5 G 7 ;] 3 {ref)
3040 103 FEO | 103 734 § 103 723 | 103600 1 104215 | 304 137 1 104132 | 103 740 | 103 747
1800 P9 TI3 | 1TG 306 ] 179430 | 17248 1 180261 | S0 114 ] 183131 | 183243 [ 179605

Average™ Tho average of 30 vakees in each posdion

Temparature stability : One-haif of the greatest maxmum ddlerence o measwed lomporature at any ore tensol

Temperature uniformity - The maxirman SGifference of measared temperatures at any sensors and the measured
femporniure al the refarencs toenlicn whvch are ofserved & tho same time of al as close an obsarvation ime s
PosHBIE to talerming the lempgrature pallern or homogeneily within ne chambar ynder sleady-siate condilicns
Qveralt Varialion : The Ddlerencs of the maximum ant mmnmum measured lempersiures thougnaut chservation
UUC* © Usd Under Gadbration

HMole The reporisd uncantanty of measurement was ingludad 5

ty and exciudoed unilemity

The separied caceriainly af measuremen! was based on a SKINCaMT uncenanty mullipied by a toverge
facler & provding o love! of confidence of appresimately 95 S

-l

ke

& 1132485

Equipment ; Het Atr Qven
Canditlon As-Reseived :  Used llem
Retetente ; 2210-03760QC-2
Proceduro Used @+

Cer. Not 22TH41517
Paget 2of 3

Calibration were canduzied using cabibration procedure CP-0T02 according o dract measwrement
methor with Data Asqg which gznnacted wih R Temporatura Detecior { RTD }and
Thermozoupe Type T

The temporature scalo used was based an [T5-80
Cendition of this result of ealibratins
1 Raferenc standarg instrur

nstrument Hodi] 2. Len Mo,
H b Al JA0T2A MYASGRIR32 22LMsY
2 Trus cedificate s valid onfy (o Lhe iteen cakrated on dale end place of cakbration,

3 Thes czetifoation s racaable te the Infernations System of Unit
Rezull of Catforation - {7 Withpu! Afustmeant
Funetion of UUC" - Temperoture Sourcs

Cen. Ho, Due Oate

Frash air setting Clese Envirunmen! during calibration
Beginning Finished
ffj'wu;y Termp T ) 5 5
REL Humid. { % ) 54 59
H R ‘;'E AC Supgiy { Volt ) 223 725
P
H Rel. Std. ID No.: @

Catlbration Palnt

Pasition:| (180)°C | (14)°C
1 ZIAETC07 | 2036RTD.OT

2 2145TC02 | 20-10RTD-02

) 3 2116TC-0Y | 20-16RTD-03

Probe nstafinlion Dtais . DImension of Chamber - 4 2116704 | 20-16RTD04
iz 50 ¢m o= o4 m 5 2146TC-05 | 22-10RT0-05
B 5D em W 68 m 8 21-18TC-06 | 20-15RTD-00
ce 80 om He 048 m 7 2116TCO7 | 20-16RTD-OF
Capacily = 041 m? 5 21.16TC08 | 22-16RTD.08

9ty | 21-16TC03 | 22-15RTDO8

Sty

# 1132488

TECHNOLOGY PROMOTION ASSUCIATION (THATLAND-JAPAN)
CORPGIATE SERYEC LA 3 LS IPMENT O35 HIATION AND TESTING SPRVICES
FREPATTANARARE KOADSIE TR SLAREE AV, 86 ARLTANG BANURGE (000

YR L2000 W0 P AN 4 2T Gand

Cert Ha . 23TWIGH
Page- 10t 2

Certificate of Testing

Byuiprrient

Hanufacturar ¥5E

fhodal : EoRl- by
Sorial Ho DR HITID
i0 Mo RYC EKDOEZ

Rygesived Dale 21 Juiy 2022

Test Dale - 24 iy 20273

Referance . 230707130801

Submittec by ALS Laboratery Group (Vhadznd} Ce it0
Raycng Branch
816110 Moo 5. T Macnam Khu, A Funkdaeng.
Rayong 21140, Thaiiznd

Laboratory Cendition Tempezature {35+ 5)°C

Memzdity 50+ 20) %
Test Progedurs I vauze methed  GP.CHY

Ly Ciunpanize: Teechniques wih Acce Rodification Mothod

Tested by Watalak Swdbnan

Selleio

Approved Sigralary

Approved by .

{ JMales Dutkrues
(") Swthip Fleangma
§ 1 Waraxorn Lemgagiraiu|

fasbe Dale @ 26 July 2023



Condllipn ol this raguit of calibmlion

1 Reference Standard insiruments

Corl.Neo.r 23TW168

Pai

go.: Zof 2

This certification is raceable to the international System of Unil through the reference stondards
{eboratery of industint Caliaration Center,Yechnology Pramoson Associalion (Thailand-Japan)

Instruments Seria) Ho, D Hg, Cenilicate Ho Bue Oale
1) Buretle 130810 23CG1172 22 Mar 2025
2) Balanco 1125143764 140RCO0S 2EMNMSD 0 Sep 2033

2 Standard Matennl -

Material Manufacturor LotMa, Amsay
Segism Thiosuilate pentahydrote Merck AM1763316 100 2%
Result * Disselved Oxygen Meler Adfustment Wilh AIr 100 %
Cissolved Oxygen Probe Ho,, 155100464
Titration Melhod DO Moter
Standard Davlation
(Azide Modificalion Method) Reading
{mgiL} {magft) (mgA}
&18 Bav 0055

This repotl wes cortified oniy for the instrument we tested iz allowable to use for study
the system afficoncy, The environmentat impac! conirol and prasent i arganization it may cencerned
Intend to usa for adveriising oad refsral purpose is probibilod This report May not be ropreduced
aier in full wihoul written approval of the faboratery

Eguipment DO Msater with Sensor
Condition As-Recaived :  WUsed llin
Rgference 230707130502

Procedure Usad -

wolo.

Car Hoo 23

L5125

Puge : 2of 2

Calbration ware eonducted using in-houss eadbratan procedure CP-OTOY according 1o compnnsan wiln
tndusteial Platinum Resistance Thermomater [ IPRT Jinte Tempermure Bath

The temperature scale used was bassd on I75-80
Cunditlon ! this rosull of callbration
¥ Refergnca standand Insirument. -

Instrumsanl Serial Ho. GCerl. ko.

1) Diguat Trermometer 2186080 ki TPA
2 Ttus conificate 15 vald anly to the item calibrated on date and place of colibration

3 Thus € is 1o he

Systerm of Unit

Remark . TPA . Technelogy Promalion Associalion ¢ Thaitand - Japan »

Reguit of Calitration -
Function ;

{1 Without Adjustment
Temperalure mEaswomEnt

Thig instrumant was connocled with lemperature sensce, S/N . 1228475367

Traceable

Due Date

21 Qo 2023

Calibration| Immersian Standard uuec Erras Uncertalnt Caverage
Paint Depth Temperature Reading — HResnamh Fagior
1€y tmm) tc) €1 (G} (€} *
20.00 100 20.011 18.91 -0.101 015 200

uuc* : Unlt Unger Galibration

The reported uncertainly of measuremant was based on o standard uncerialnty multipled by &
ceverage facier &, providing a level of confidence of approxiinplely 95 %

-0~

LS

a 1159518

COTPORATE SERVIC
S a PaTE AN LA RS

Fhe Uneertidntii

TECEAMDLOGY FRONOTION ASSOCIATION (TIIARLAND-JAPAN)
L EQUIFVENT £ A1 IR AT AR TUSTISG STRYVCOES
ROAEROL IR SE 1NLE A% S0 AN T AN IANGROR 2%

BEL w2 e ] e

HICTILLTAETRN
roto LALRIRREIA S5t

Corl. Ho.: 23LMI25
Page.t 1012

Certificate of Calibration

Equipmant .
Manufacturar :
Hodel

Serial Na, ¢

D Ng

Submitied by

Lacation :

Recelved Crder :
Calibratod Date &
Amblent Temparature <
Relative Humidity ;

AC Line Voltage ©

Callbratad by *

Approved by ¢

{ ) Pornthippa Tamayaku
{ ) Malea Butkruea

L ) Suwit imfai

Issue Date :

DO ftater wath Sensor
Y81

S000-115v
13E102756

RYG ENQD32

ALS Loberatery Graup {Thailand} Co L6
Rayong Branch

616110 K00 5 T Masnam Khu, A Plapkdaeng,
Rayong 21140 Thalland

TPA On Ste Calibration Labaratory

25 July 2023
27 July 2023
(26110)C
(50:301%
(220 £ 223V

Prewcha Hiahib

bt

Approved Slgnalery

31 July 2623

aee Tor a conlidence probuhlliny af approdmalely 956

[T

(AT R SR

IRY IS ERRE R A R PR IR RN

TECHNGEOGY PROMOTION ASSOCIAHON (TIAIANSRIAPAN) {5
ok v N

i ©oan b

A BIELE

TUES S8 E T MBI

Cert No. 2aTMD02
Page. sof 2

Certificate of Calibration

Equipment :
Manufactures
Hodel

Serial Ho

1D Ho

Submitled by .

Localion .

Reapived Order -
Callbratlon Cate :
Amblent Temparatura
Relative Humidity

Calibrated by

Approved by @
{ ) Pemthippa Tomeyakul

{ }Maloe Butkruco
1,7} Suwait Iy

Issue Date

Low Temp incudater

Klemmert E i

1PR75G

palwlee |

YOIE DOBA

e

RYG ENOiSE

ALY Laberatory Group Thecand) Co Lld
{Rayony Rronch)

B16M10 Moo 5T Macnam Kha,

A Pluakdoeng, Rayong 21140 Thaland

BOD Roem

28 May 2023
29 May 3023
(26:103°C
{50230)%

Man Patiznapongpeibaon

44 7

Approved Signatery

7 dune 2022

The Coversnlndies are fog o confidence probabBits nfapproximatedy 93

A 054967



Equipment Low Temp Incubator Cont. Mo, 23THAEE
Condition As-Received :  Lsed ltam Page - 20f3
Reference : 2305-02980C-2
Procgdure Used &+

Calibration were canducted using salibralion procedure GP-OTO2 according fo direc! measarement
mathod with Data Acguisdion whch connoeted with Resistance Temparature Deteetor { RTD ).

Tho tempetalure scale used was bazed on 175623
Caondition of this result of calibratisn
1. Refercnen standard instyment -

Instrument Modal Sariai Ho. Gen. Ho. Dug Date
1§ Data Asquisition 39724 MYSTOETY 2200483 0Z Ju 2622
2 Ty cadifoate 18 vabo only to tnie tem caktrated on dale and place of cadration
3 (s corifoaton 18 baceablo 10 he IR anone Bysem of s
Nasult of Gallbration ;- {7} Without Adjustment

Functior of UUC" - Teespa
Frosh air setting

s Sourcg

Environment during calibration
Beginning Finished

Temp [T} 23 23
f REL o { % | 54 5
f T“L AC Buprly ( Yair 1 773 222
1 :
g Pasition Ret. Std
i s e 1D Mo
8 ) 1 THABRTD 01
. ; H 15.48RTD-02
L4 : 3 151BRTD 63
4 10ABHTE-04
[ 18.18RTD-G5
g 18- 18RTD-10
7 HH-1BRTD-07
Probe Instatiation Delails - Bimenslon of Chamber - g 22-18RTD-G8
sc 10 em 0= oo m Sty | 1GTBRTD0S
b= 0 em We 10 "
o= 0 em H= 12 m
Capacily = 075 ™

e

4 1165130

RYG_ENDOOS

HES HENERSTRRETITHIF AN IEE R § ITAWRTRILIRONT SV

[REEEETETRN P

B TR T S T T PR T PR R P T I TRV IR PR T BN

Cerl Ho: 2uThatang
Page  1cl3

Certificate of Calibration

Equipmant et Air Qe

Kanuizclurer Memamest

Hodel - [HE T

Serlet Ne 6495 0893

D Ho RYSG_ENUCHS

Submitted by ALE Laboratory Group [Thatahd) Co Lid {Rayeng Branchy

BIGH0 Moo & T Maenam Khu,
A Praakdaeng,
Rayang 21140, Thadand

Lecation CQuen Rosm

Receivad Qrder ;

Calibration Date : 20 Qutenar 2022
Asnbient Terperature (ee 030

Relative Humidity : {580+ 30;%

Calibrated by : Fregena Hishib

Approved by . %I,u

Approved Signatony

i A Purmihippe Tamsyahut
£/ ) Malea Butkruea
) Busd eog

Issue Date ¢ Npwombas 2022

13 1+

awiitien vy $07 g eanfidones probarhilits of spprvdmetydy 50

L 3gas

pe=3

3%

Equipment ; Low Temp Incubalor Cert, Mo 237262
Conditln As-Recelved | Usad ftam Page* 3of 3
Raference . 2305-63980C-2

Renult of Coline :
Funclion of UG

{7} Without Adjusiment
Temparature Sowce

Fresh alr setting Ciose

Calkpration| wuCT wuc Yomperaturg Temperature | Overal [Coverage
Polat Setting | Reading stabifity unifarmity Yariatlon| Faclor
17C} (el ey 12°GY LGy LG k
200 200 20 e 19 0.72 10 2

Cakibration Keasured Temperature { °C ) .
Pyt Pozition Uneectainty
(T TE AT A ETE TR e
200 | taney | 19780 ] 19487 | 19620 | 19408 | 20430 | 20172 | 26456 | 36116

Average® . Yhe averoge of 30 valuos 1n each posibon

Temperoture steblity . Qrz-hal! of e greatest moximum difforence of measured lompoabee 8t any one seasot
Temperature unlformity © The maximum differance of maaserod iomperalures & any sensers and the measwed
tetiperature ol the wfarenc looabon whick: ane obaens:
ponschie b deten
Qverall Variatlon : The Differc
uucT . Unit rakan
Nt seartmndy of measurgment was inciaded slatslity and exthiied oy

= the 15mpe

The reporicd encertsinty of measuremend was based on a standard unceranty mwilphed by & coverage
tactar k proviging 2k cf canfidencs of pperounn

~00oy
’
1o
Gt
1165128
Equipment ; Hetl Air Quer Cerl o 22TMieO2
Conthlion Az Received  itead Hom Page 7ol

Reterence 2210-03760GC-3
Pracedure Used
Catitraton v cordueted us
rrethng with Data A
The temperaiure &

5 calibraban procedure OP-OTOZ acooding to deoel measwremant
conreoied with Resistanse Temporaturs Dateztsr [ RTD
s boced on 1T8.G0G

Modat Seriz| No.
248TCA
i anly to the itea catbroted on dile 2ot ace of cathralon
i cerfoaton s beoeatle 16 the Inlomatonat Systare of Uit

Resul of Calibration - €] Whiinoul Adjust:
Function of DYC Temparsure Source

2 It torttoals 15 ve

enehit

Fresh air selling Ciosa Environment during calibration
Beginning Finished
/4“ . femp (7C 28 29
‘ { REE Humid { %) 43 47
tH K H AC Supary | Valt § 220 221
Wi
i Pasilion : Ret. Std
- : 10 Na.:
P 7 TB-30RTD0%
i 2 18- 10RTI-02
g 3 18-16RT003
Probe nstalistion Detits - Dimension of Ghamber 4 18- 16RYTH-02
% 0 m D= 03l m & 18-10RTO-0%
be $0 em e nar m [ 18-10RTD-08
es L0 om He 240 m ¥ 10-1ORTD-07
Copacity = 0033 & 1B-0RTD-05
© raf.) 18-+0RTD-09

i

n113za73



Eguipment ! Ho!l Atr Oven Cernt. Mo 22Th1482
Condition As-Recelved @ Used llem Pager Jord
Reference ! 2210-03760C-1

Rasult of Calibration :» { ) Without Adjustrment

Functton of UUC* Temperalute Source

Frosh alr setting @ Ciose

Calibration | LG (V] Temperature Temporature Overall Coverage
Point Sellirg | Reading stabliity unlformity Variation Facior
LCy ['c) 1c) (£*C} LG ('c) {£C) L3
0.0 Lo 70.0 0078 0.47 77 Q.42 2

Calibration Hessured Tomperature ('C )
Poant Pasition
C) ooz o3 T« 1 s 1 & 1 v 1 & |38t
760 7o267 | eoaws | o070 | 7o1e7 | voess | jooss | 70688 | 70149 | 70328

Average* © The average of 30 values in each pooition

Tempoerature stability : Ona-haif of the greatest of mensured e at any GRe SENS0
Tamperalura unlfermity : The maximum differance of measured temporatures &t any sensors and the measurad
temparature 3% iha pforenss tocabon wiuch a0g observed at the same me or ot as close an abscreabion ime at
pasziblo to dotermise the empetature patiem of homogeneily within the chismber under steady-stale condil-ons
Cverall Vaziation - Tho Ditlierence of the maximum and minimum measured temperatures throughout obsarvakor
ULC" ¢ Unil Under Caibration

MNote Tha reported unceralnly of measurement was included stablity and excluded unilarmity

The reparted uncerainty of measarenent was vased on a slandard y I by & g
factor k providing @ leve of configence of approximately 95 %

-p0e-
1132472
Equipment - Water Balh Cert No.. 22TH13491
Condltion Ax-Recaived taed Hem Page* 7 af 3
Referonce 2210-037608-4

Procedure Usad ..

Calibration were condutied using in-house cakbration procedura CP-OTR4 according to direct
measurement metbed with Data Acquisition wingh conngeted with ndugsing! Platnum Res:stanca
Thermometer [ 1IPRY )

The tempetalure scale ustd was based on ITS-90

1 Reference standard instrament -
Inatrumant Madet Serlnt No Cen No Due Dats
1} Data Acguisiton 349708 MY44035217 21LM0 23 Dac 2022
2 Thus corsficaie 15 vabd only o the item calibrated on date and place of calibration
3 This cortfication is ttacesble 1o the Internations! Syslem of Unit

Result of Calibratlon > (* ) Withoul Adjustment
Funchion of UUC* Temparatare Source
Environmenta! AC Voltage Supply
R [ { %RH ) { volt }
Boginning of Calibration 24 53 222
Finished of Calibratlon 24 50 22%
Ref. 5td.
Pasition :
asition S
1 NIFRI00726
T Stref 2 z N37R300727
4 tret) 3L 3 HATP300728
. 4 Na7P30G728
Sirl ) N37F300730
Front

aby

a113z4n

RYG_EN0061

TECUNGLOGY PROMOTION ASSOCTATION CTHAILAND-ZAPAN
CURPORATE SERVICES % EQUIFMEST OV LIIRATION ANETEATING SEHVICES

S r g Ak R Rals b [n AN 0 ARED AN T LR L 1

TIE 41T W T YA e T

Cerl. Nent 22TRA1491
Page: 1ot 3

Certificate of Calibration

Equipmenl : Water Bath
Manufaclurer : Memmer REVIEW BV 12
- A
Modal WHBE22 e oROVEL B LD s
.. qele

Soriat Ho 1533 0640 NEXT AL OATE & .L'{M-
1D Ha. RYG_ENIOGT
Svbmittad by . ALS Laboraory Group {Thaland: Co Lid {Rioyong Branchs)

616/10 Moo 5 T Maenam Khu

A Pluakdseng,

Raygng 21140, Thotond
Loeation @ ‘Wet Chemislry Lab
Recelved Ordar: 20 Oeteber 2022
Callbralion Data 20 Oclober 2022
Amblent Tempsrature (268:10)C
Relatlve Humidity - (50230 %
Celibrated by . Preecha Hiahib
Approved by : wu

Approved Signotory
{ / Pornthipps  Tamayakul
{7 ) Maloe Butkruea
{ ) Suwit imjan
Issie Date © 2 Novembcer 2022
The Lacertalntivs ars for o eoalidaxe prolasliits of upprosimotely 954
. Segee e [N
A 045906

Eguipmant . Wator Bath Cerl. No @ 22Thi1491
Conditton As-Recaived  Used rem Page © Sofd
Relorence 2210-03/G0C4

Rezuil of Calibration .- { ) Wilhou! Adusimen
Function of UUC! Tomperature Saurce

Calbratlon uuc* Juc* Average* Slandard Reading{ 'C }
point Sotting Reading Position
ey e £ 0 1 T 2 ] 3 [ 4 | set)
850 850 85.0 G4 577 | B4 563 ] O4628 | Ba5i6 | B4 580
Callbration Uniformity | Stabllity |Uncernainty] Coverags
= poinl Factar
tie LGy 1£°C ) (27°C3 [
850 012 Qoas 018 2

Avorange’ : Tho sverage of 30 values Ir each posiion

Uniformity . The maamuert ditferonce of measured temperatures ak any sensors and the mensured temparaluee
at ihe raference Jocaton winch are observed at the same time or al as dose an chservalion Ume as possitle
1o delermine (he temperatuse paltom or homaganaily within the chamber under stnady-sile conditions
Stability : One-hall of the greatest maximum difference of measured lemperature 3t ony one prehe

UUC* : Unit Undar Caliorakan

Hote : Ths mported uncerainly of measarement was neluded stability and excluded uniformity

The reporied uncertanty of measuremant was based on a standard uncentalnty multiplied by o
coverage lacior k, providing a level of confidenca of approxmately 85 %%

-olo-
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Certificute No. T230116 Page § of £

Equipment Chamber ¢ Cooltnp Reom |

Manufaciurer MODULAR g

Mool IREVCOHCUG

Serixl No CO0351439 .
Customer Code RYG BNO1EY e e e
[y Neo. T193uA%

Customer ALS Luborsory Group ¢Thaitand) Co Lid £ Rayeng Branch)

H610:70 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140
Casienier Lodation Labaratory

Pate of Receipt 23 Janmny 2023

Calibrated By o Atiphong Ronprat { Technician )
Approved By " - Boanchai Surivawang (Sig Calibration Monager

Date of Issue

The dncerlpinties are for a confidence probablily of agprozimately 86%.

This Centficate 15 1xsusd n with the

o azcroditelion grantes by We Thai §shoratory Accretitation
the meascremant capsbitty of the Izboratery i i

Scheme whieh has o
ctandards and to the

traceability la recog

STEMent fed
i€

iz of moss

ot bz reprodueed ol Sha i fH exce

Certifieate No. TZI01E6 Tage 2 of 4

Equipment : Chamber { Cooling Room 3
Date of Calibration i XS January 2023
Environment ¢ Temperature @ 234249 "C

Line Vieltage © 22842302 WV
Relative lumidiiy 1 5565 %RH

Cenditien of this results of calibration +
| Thisaguipsnent

calibrated by wmsent {6 etundard thermocouptes type T mto sts chasaber | the ather one

stansfard thatmocouples teps F e for winbienl tanpete
0o WET20 ¢ bused on ASTM F 14324 ¢ Reapprosed 20013 s
All daea shess Below ware finat values and Uag inrizd da

wsednding

A Cuetenns

it The tonperatuse seale ywed

winh Eld
3 Rekerense Standard Instnanent
Inseumant Madel Isat-mnent Na Cemnficarg No D Date
iy TYPE T FNTSETNESE T F Oorobar 2021
18 PP ENSE-INIGU T222823 5 Octobar 2023
DATA LOGGER QTOA Ti50 TI22823 8 Outober 2023
3 Thow certaficete w traceable to

Bationat Insttuce of Meteelogy € Thatland Hlrough Marekegs
Condition of calibrated stamy greod
Equpimsnt [escription
Fitne Canstant i $hour - Minute At 3
¥oesh Ait Dusger [_] Open T O] Medun ]
[etose

[X] Kot Av ailable

I

Adpbslinert
1 X 1 withow adnstnent { 1 afler adpwstment

Approved By, '

PREET L g e

Certilicate M. 110116 Page 3 of 4

uA 12

Neeaas

W “f - S

Colemtre. FrCentwofbace,  A-Comwer, ¥ Contreof bdge

1= TN 12F < TNIS?
24 = TN 134 = TNIS
s TN 1A = TNES
GE - TN 15§ = TNISS
SA = TNIAS & = NI

0A = THidn

TP TN
b3 TNIaE
YA = TN

A = TN

Approved B,

ENI L 3

Certifiente No. TI301 4 Page o of 4

Measurement Results

Anerage Standird Reelng af el pesithin 1 4 1

Culirdion Poist I-’\Il!i'i\il'_’ ENIAR L ISEE ] ENEAS NSO  INEET | ENER TN ) T8 TSNS | TR
id ol 1 i : [ R A e Y e b

TNLSM TS TNISS | INten

Chiamber ( Cooling Hoom ) Temperatere Distribution
. Reading €C) . ; {sverage
Setnitg ¢ €1 Stabdliey {+ € 3 Uniformity (U] Uncertaingy (5 C)
Min, Max Averape Factar &
in EEYC N N 124 .30 I a7

The calibration result apph ents e stim e cabraced ftem
The result of test was fonmd accucate ax shows oo slake ik place of feat only
Thie repiriet expandal uscereainy 1s based ts $a0E 1 W eniainn waltipted In s covesspe factir b whizh tor 3 tdisteibation,

prividing # fevet of confidence of approsimately 95 ~u

Approved Wi, i

[ESERANTS




DKSH

Cenfiszio No.: COD220464 Pagelol 3

N . .
Certificate of Calibration Catbration Ressult:
BRI Withoil Adugbmant
I
Equipment SPECTROPHOTOMETER Conlfoaio No:  COUZZMBA Winrolength Acturacy (), The mu;:xmmm c2nm and UUG ol 2 nm
Modt: DRE0CO bsued Dty 27 Saplomber 2022 bl
Soriol Mo {or D) 1627845 {RYG_ENCO3T) Job Ho. KEPRZ212234 41801 41B.4 021 0.14
Monuiaciurer HACH Paga: 1of3 5636.68 &36.7 004 0,14
Condiion: 1 Cendiion 637.98 £16.3 032 .12
TARAB 746.8 .32 G4
Cusiomen ALS Loboratory Group {Thallzng) Co. Lid-{Rayerg-Bransh) 007.03 BO7.4 037 013
516/10 Moo & T, Masnam Khu, REVIEW 8Y Phetometits Aczyrmey (Absarbanca)
A_Pluakdaang, Ra: 21440, Thaliand., Wavelsngth it
vakdaang, Rayong APPROVEDBY L7 Bizngerd Lind Undsr Catbrelion Comeslon Unzarininty
57 131g 0.0000 .03 0.0000 0.0045
Emionmoni Condiion:  Tempsratwe 234 °C x| wExRCALTATE A7 134 6.5005 0583 20025 0.0045
Humkdity 654 %RH E3 V1 Az0nm 0.7334 0.737 00035 0.0045
1,053 1,057 0,003 0,0045
Flasa: ALS | nborstory Group {Thafland) Co, Ltd. (Reyong Branch) { Wet Ghemistry ) 9.0000 0.030 0.0000 00045
618/10 Moo 5 T.Magnam Khu, " 0.550 0.653 Frov 0.0045
APluakdaeng, Rayong 21140, Thakznd. o o717 0720 o.000 0008
10342 1.0 <0028 0.0045
Calbratisn By: Mr. Chatphon Folithong 0,0000 0,000 0.0000 D.0048
Caliration Dol 27 Seplsmber 2022 465 60,5024 0.605 -0,0038 0.0045
The Method ussd: In houza mathod, CAL-WIH24, basts on ASTM E 27509 and ASTM [ 35704 0.6203 0672 00027 0.0045
Treccakdity; This cartfficats ls treceabia Lo tho CRAS mebiainad by Matons! InsUiute of Standards ond 0.0604 0854 0.0056 0.0045
Techaology (NIST) Srough Stama Sclentific Limited. 0.0000 0.000 ©.0000 0.0045
Tho standsnd for Wavsiength Gartifiesie Na. D1495 and 91435 - 0.5108 0.519 0002 bo045
The stanard for Fiistsmatits Certificate Mo. 91441 gnd 101085 1om 0.6903 o081 20007 00045
The standard for Stray lighl Conificala Ha 101041 engd 101040 6.0004 0.082 L0018 08345
The slondord for Spaciral resohutien Cenlficats Na, 101037 0.0000 0.000 LoD B.0045
o 0.5925 D662 00015 0.0045
g 580 nm
/ el 0T176 0,718 -0,0005 06,0045
thar, cmzmg.ﬁwmg; (. Thatompkast. Poungngam 1,020 10 00008 00045
Frson bn chargs Austhorizsd sinatory .0600 D.000 60005 00045
Th pon: [ of Uama (81 b pronieos rzaazbony of Mesuremant lo e o 35 0.6367 053 £.0013 C.0045
reditng ezndand nstore] tande laborsisrios. nm
bl I L3 by T o ot (R 0.6047 0,505 0,003 00045
prstia b teval 6 Grideno o Bopridimaiol ¥5%. A drtemingd i pocerdana wih th Gl b Expereaion of Urderiaivdy - Mssauseeed GOUAL. 00023 0023 00007 C.00ME
Fhera recuts mey ke SYATIEU by E21sT0na trom epacied condtions, The roaus K oy 10 e RS loehd, GOt of kkmpitd. Thi fefet 040 et a & N "
raproguced eazept bn RS widrout eporovel of GHEH Technolagy Lmlisd,
2432 Fouim I RA v o mmam 1k xmﬁmr—ﬂﬂnlmw s
T e s . ohprs ot bk Wi ok e
Dallvering Growtk: « in Asiz and Beyang CALFM-COM13 0 &d 2022 Delkegring Growth - [n Asia and Bayond CALFMCOM 13, 20 I 2021
&= DIKSH &= DKSH
. .
lwaswseusinwatosiniauandon
Cartficate Mo.. COG220484 Papado 3
sl KSPRE21Z2ZS
Cafibration Reaudis: simedosdio; SPECTROPHOTOMETER W DRG0OD vanusurkay, 1ETTRAS
g TRy (33 BeARy ()
Phalomatris Astursy (Abeorbanco) 27 Sep 2022 SHnTIATILEn 27 Gop 2022 VA
Wevaiengh Sandend ebeabanco UnH Under Calibnation Crirbeion Ungsrainty U 'I.\.i\!nﬁ Und Judng
0.0000 0.000 .0000 0.0080
235 1im Ganzy
oraz .74 0017 0.0083 = a p— 2 s
267 A 50080 oo £:0000 00080 @ ] 2 avedann (st mulusenetng ) [=}
0.6609 D55t 40,0001 0.0984 - - PR T s " - p
0.0060 0,000 .0000 0.0040
3 ! @ o 4. tluna (Keyped) @ o
0.2845 0.207 Belvrl o.0080 = o 5 o (Display, Screen Cantrasl) 3 ]
0.6000 0.000 0.0060 b.rom
350 Am o Sppctplolometet
58 0.2 il 00080 o o 6. wseuteinn (Balisry Beskup) 7= 26 VDG 0 o
Stayliph® o o 7. dnupulpnavaursiy (Wavelsngth Contof) fu] [
Gtandam; ased UG Wavsiongth (nm) VUE: Yraemizsalon (3T} Absorbanca (A = o 5. svwuviniu (Wavelengih Chook) @ [a) €551 49 655.5 nm
200.67 +-0.11 am 2807 24 1678 o o D, WvrERes (UV < 3,000 how) e B
39138+ 0.11 am 3919 1.7 1370 = o 10, unsriniirust (Visible < 5,000 hour) @ [)
7] o 11, woeinsmwAen (Carousel Moduls) @ B
Spectral Reashiion DH Mster end Conducthiy Metsr
Hominal Concentratian 0.02 % wv Peak Trough Ratts &aw jm] [w] 12 BiinTnen ( Elecioda and Connection Calde ) [m] [m]
landard Wavelsngih (mm } 268,60 205,63 132 200 [m] ] 13, asAusiarawiu Eleciods (Level KCI ) ] [m]
UUG: Wavalongth (rem) 266.2 266.1 [m] ] 4. shilafuiw Elecirede (Dust Protoction Heod) | [w}
St Absorbance { A) 04850 0.35%6 (] m] 15, s¥ubifnlin (Sand) u} =]
Abcorbancs { ) 0.373 0268 ! -
o s} 18, mevesguiidhan (4o Sampls) D O
* Cakibtation Merked " Mot TIG| Atcredited * In this Certticata have basn Included for comtalansss. D 0 17, v (o 25 Valu 34) £ L
Avtameic felar
=) [m] 18, wnm Flalon Bureliss [m] 0
The End f cata e ] 1%, Funclion Rinsing and Dosing [m] =)
=} O 20 ey o o
\fanPatmualy
dfr. Chattuphon Foithong
Senvice Engincor
Withe By e b lad dets Vidn Rty et Tl S3he
IRl e ey 21623 L=y bt R SO

150
2530 kbl Fiond, Eang=rak, Phraanan, Berghch 10353 2473 fusrureon Ao fesgrred, Preckhameg. Bampct 10280
P Fron o8 29 M Wuosze,

haa: #

Beltvering Growth - I1n Axla and Beyond CALFHLCG3-13. 20 Jul 3507 Delivering Growth - in Aslz and Bayond CRL-FRASI0F 20 0 o7z
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Certifieate No. T230116 TFage 2 of 4

Certificate No, T230186 IPage 1 of 4

Equipment t Chamber ( Cooling Room )
Date of Calibreation : 25 January 023
Equipment Chismber { Cooling Room § Environment ¢ Temperature @ 234-240 V¢
Line Voltage @ 22142302 ¥
anufaeture MO . . e e . ™ spn b
Manuficturar FODULAR : o : Relative Humidiey ©  53- 65 %kt
Model HEVOOHOGO : Condition of this results of calibration :
§ . 1 Thiscqeipment was cafibrited by tnsert 16 standard tharmerouples tvpe Tt sts chimnbey 10 cther ang
Senal No COp3sEasy standatd thamoceupies type T wse for smesit somperature maeorement Tl valibsson was done moaseor
L. to W TH Chased on ASTM E145.04 { Reappraned 2081 arad ARIES2- [0 |
Customer Coide RYG ENGING e Alldati shore below wore final vetues amd e et data frem canomar restest The fomparature wosl:
G Ty - )
D No, TEIYAS N st rstoument
Tnstrama Mendil [mstrumert Neo Lertfigate Ne g Date
Customer ALS Laboratory Group tThaiknd! Co 36l Ravong Braneh) e e PN TS Ttz # Oziwbar 2023
1 WPET ENESE TSI TI22123 3 Uctober 2023
T f1d F R )3 3 Gstobe
16710 Moo § T Maesam Kha, DATALDGGER 19704 THin 2223 $ Getober 2023
3 Tl cestificite s taccable
A Pluskdaene, R'.n‘ong 21140 h:az:o‘ni institute of betealopy € hattand Fihreugh Memolegeal Conterdt N3O TI81T1S 7025 CALEBRATION 1243
~ i 4 Condstion of enlebrated gom - god
. wpraang Dasenption
Cusoiner Lovabion Laburasary Sy Congiant i Hour . Mussbe At e
Fresh At Danger ] Open [ M ] Medwm [_] Max
ate of Receipt .23 famgary 023 Cctose
[X] Mot Avnitable
Calibraled By Auphong Rongrar { Techniciun ) 5 Adpustment
} X b withent adpistment [ ) oafier adrisunent
Approved Dy _.¢ Boanehai Suriyawong 8ite Caltbration Muanaperd
Date of Issue J—
The uncerizIntics ars for a confidence protability of approximately 45% v . ’
Approved By,
This Certificate Is issusd in sccordance with tse conditions of accrdilalion granted by the That Labasdory Actteditation
Scheme wiich has assessod the measurement capabiity of the fzboratary @ fraceazility te rocognized mztisnid
g i
L] [ [N

() A i i v :
©T franes B s it R Pt TEoe Ty
Certlicnte Mo, 1230116 Page 1 af 4 Certifieate No. 1230116 Page 4 0f 4
jep
. Measurement Resalty
Teey :
|
: . Avcrage Stasduril Rowding o cnch positioned £ ¢
:,,\ € aibration ol (S ETEE RS THI REST R R S RS EL R R 1N 1000 BN SLI B SV E AN AN FUIREN IO A ANLIE S AN
1 . - n R BT ENES i + Pi i o i 4 §
g -
: ‘ YRASH ENISE| THESS ] TS
ia Y an 2 EECR P BN
' S
v 1 . A
.
4 TUETy o s
- ' Chastber { Couling Roo ) Tumpirature Distribation
‘ .
” 1 . 2
rals 1 ; . Restding( C ) . . Covragy
" v Settiag 1 ¢ ) ) StabHzy (+ O rf Uniformliy L C Vi Uneertaing &+ O F
o v " Min, Max | Averspe Factar &
C=Coptee, F=lentreof Fass,  AxComer, B Lontreoftd i REH 15 13 au 140 2457
s —_— - s The catibrtien result ksl endy the above alibrated Uen
= TN Rl NIS2
Fhe result of test was faund aceurate as shiwe on date asd place of todd onky
A= TNBD 13A = TN The reperted expantbed uncertaing It besed ot o stindued dugertiists mnblpliod by o covernge fuctor b hick fer 3 tdistribution,
34 - TN 144 . oTNISE providing a fevel of confidence af approsioutely 95 %
A T [ SR
sa = TNISS 6 = TNESH

v
TN Approsed By, s te mes

s TNHT

@

TSR

A = TN

wa - TNIS

PiF = INISE

5oar Eaw
it g

Approved Iy,



RYG_ENO188

Certificate of Calibration

Equpment Blosk Digeation Unil Cortifieata No.: CZ5230050
Model: KT-202 |zsund Dato: 18 March 2023
Serzi Neo. {eriD)  STXI10002/5770200073 Job Mo HEFRZ3I04202
Manuizciurer Garherey Poga: 1efd
Cendicn: In Conrtich Cipasticn Bleck: 20 hdles
Custeman ALS Laboratory Group (Thatland) Co, Li¢. {(Rayong Branch}
63610 Moo 5 T.Msansm Khy, AFluzkdasnp,
Rayeng 21140, Thelland
nevewey L7 Rendail,
Ervionmont Condten: Tempormwme: 25 °C + GE'C i PrE
Humidity: 85 wRM & arwmy | FPROVEDBY WeET
Velage' mowe ¢ 3w ueerceome G0
Cafiwration Flaca ALS Laboraiory Group (Thatiand} Co.,Ltd. {Rayong Bronch)
{ Wet Chemigiry Lab |
51610 Moo 5 T.Maenam Knu, A Pluakdeeng,
Royong 21140, Thallard.
Catbrpion Dy. Mr. Nakarin Ruenmos
CeZrefion Dater 15 March 2073
The Methed uasd: In house malhod, basa on by companiaon with slendarg
Tracestiiey: Thic canificata is bacesbla b tha $1 Unils maimicined by Natond lnabuda of
Matciogy (NIMT), Thelland irough HW. Technicl Center Lekeratory (NTL)
Ceriificata Na.: TCZ2AG0ED
(Mr. Nekanin Ruenmos) {Mr. Udon Brichana)
Person in chorgo Aurhottzed signaiorny
Tha carDioaty b ke e write of inerizs bl costifng L B ntemaconad Spmem of Unia (3. 3 poddss ke of peasrement
RmErane 6 Fober! edand &1 ethar paepnizsd rolional standand hberatorid.
wrin s o 7 magtet by (1)

B wizznaiey

15 pravide w bved OF Eohtga of BpERCAITasEY BS%. R doammined In pozrdmncs wih ihe Gt o Erpseesion of Uneomeinty in Mssswensd {GUMW)L
Thaze resuis pury ba oftesid by davisions bom epecled cordiions. Thi feth (55 Gy b 917 ama taniod, calieors o samptesd. Tha seor st

oot 1 reprocuesd exzact 1 wina aronavl of DRIH Teohzny L

Wi Eanpmry nertuled dole
GREH Tashmelogy Litaad
Z5Z3 A kA TAM STV A Y s RIS
252Y Pubbarrat R, Rargtoh, Plmiusang, Bangimh (R252
Frora: 1932222 1203
bt - hla 3
Destvaring Grovith - Aula and Beyand CALFALCTD 07 T Jet 3027

Centificate No,” C20230010 Paga: 3of 4
Calibration Rasults:
Pefore ment
b s Heazured Cuomrection
N o5t 2t Indlzali Uncora
Locations (-;) * oy " e ™| vompormre | ot wuc « 2? "
o) {'Ch
M 3751 4.8 16
A2 a74.3 5.7 15
Ay 3740 54 1.5
A4 g2 3.7 15
AS 7. 6.5 15
3] FLE -5.6 15
B2 374, =57 1.5
82 374, -5.4 1.5
84 a75.. il 1.5
B5 375, 4. 16
A 4 i 340 s v s
C: 3728 M 1.5
C; 3721 e 1§
ca a72.2 +7) 1.6
cs 745 B | X
o1 3TAT -5.3
02 753 4.7
ok ] 375.5 4.5
D4 375.8 1.2 .
D5 5. 480 1.
WEA Rerasshas e uled e
B T
15 punpeie Esnas o o Teun eqnnmarnon 10250
e -“ﬂm phie Prrihnasr), angem |0
Delivering Growih - 9 ASl sk Biyond AL FUCTRD? 20 U1 YOTE

DKEH

Ceificate N C20230010 Pepe: 20! 4

mow b oo

@
&

Locslion of standard

Fig. 2.; Digrastion block
Daiintlons
Irefarity Tiewgormiom Tha rarags teoding of indicating davic which formi tha Integrad pat of P Dijstion bk,

Ao Temporemmr The averogs reading o wacklng plandard et sny pasiions of bcaben,

VR Bncnon ma T i
i Testrazogy Lkt

723 DuTn PV V) s v W 0253
7050 Cuktsml Road: BEiith, Phrasaimerg), e 19923
ek

De:bvering Growith - Ire Asta and Beyon? CALFM-GIR07. 70 21 7077

&z DKSH

Cartificato No. C29230010 Paga. 4 of 4
Calibroton Results:
Aftar adjustment
Mpasures Cotrazlion
Localzn | DeEifed Selling Indicating Unzertainty
{"Ct o] ey Tamparetere ef WUt 0
{'c} (%%}
Al 3180 -4 1.5
A2 378.7 =1 1.5
n 3Ta4 el 15
At 375.2 -0.| 16
AL 370.2 0. 15
21 STE B .2 15
B2 378.7 0.8 15
B3 3705 05 15
B4 378.% 1.1 15
Bs 784 09 15
(] 380 se 340 3701 09 15
cz T =23 1.
€3 3764 -5 1.
Cq 3782 -3.8 1.
CH 378.0 2.4 15
D3 370.5 0.5 1.4
b2 378.7 13 15
D3 37 43 1.5
D4 3783 05 15
D& 3794 36 1.5
Tha End of Corificate
i fopary st 41/
QN T
£330 STt KPR Ry T BI85
#32) i Ko, farprhoa, Fabthanong, Sdrahch 13280
Phores EAITITID EPsE Vermsa; wwe

Dalivering Growth - in A5z ond Boyond CAL FR-GRR-07 70 Jul 2207



BKK_ELO03T

Agilant
Crosslab

Fae kg s O

waTIRAsudn MR aIATLALIMYN

il KEPRZI0462 Agilent CrosslLab Start Up Services

shnwdsela; Block Digestion Unl < KT-303

wnneasetas: S7202100085770200073 Agi!eni 5100 517 0 iCP-OES f
Preventive Mainiensnca :

assavau (u) wegeEnl {F)
15 har 2023 wnteTrade 15 Par 2023 LRI
und | bited Uk | Whing
Cavarel
@ [m] 1. sndd o
i o 2 __mmhe Main Swich ) a rance provides factory :ccomenended sepvge for your anstytics
=@ a 3 mistem Eslecter Koy a sble coerat:en anid the a2surany of your Tesults
a 4 muiEsn Dizpley a
[} 5. Wi Hole o
9] a 5 dnwehfa o a Al sl S rente taske A ngacd copy
] o 7. dnwdndos o
] o B, A o saufEseds =] 0
fousln
Kir. Nakgrn Rusnras
Sernvice Engineor
bt
i 4.5 Agilent
Amiem - Agdent
sossi?b Crossbab
! T
introduction Ieaporiam Cusiorner Weh Links

Cusiomes informalion

3y e i

pd i ane

Ao
o of than

s slondard

g Agilent

K

-1z Agilent




Agllent Agzlem
Agilent 5100 §130 Proventue Mantenance Shacdst TDSS L& E] Agitent 5100 5110 Prewants Maesensnce Checkber rO §S Lab

a1 Do Frim g 15 Duteame

Service Engineer's Respansibilities instrument Maintenance
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mMetrological Cemer Metrological Center
S§Ci ECO Services Company Limited

g g @ SC1ECO Services Company Limited @ ' SCG
3512 Moo 3, T Banpa. A Kaengkhot, Saraburi 18410 \) 342 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand,

CUMAT ZRDHCUATE LY

Sarabur] Tel: +66 3627 3096 Fax . +566 3627 3100 MBETIE TS 11025
7924 E
Telephone  +66 2 528 5792 Fa\l +G§ 2 586 5108 Bongkok Tel: +66B 9205 6851 , +669 8247 2350 CALIBRATION 5214
Websile - vavw 5¢ie00 60 th E-Wait . calibrate@scg co.th Website *www scleco coth  E-Mail: calibrateq@ssgcoth
Certificate No. T221644 Page 1 of 4
Certificate No, T231676 Page 6 of 6
Catibration R‘:-Ejg_ t Cerntificate of Calibration
Equipment : Chamber { Cold Room }
Aeasurement Results,
Manufacturer : KOLDTECH
o
REVIEWBY ... Sf ok ?
Model ;KM 320 i
] ) bt X APPROVED BY y—‘— A‘L
HEATING BLOCK Temprratare Distrilation Serial No. . TBN-1012061/05
Reading € 1 next ca pate 20012(8,
Setting (€1 Stabiny 1270 Tneerraingy 20 Customer Code : BKK_EN0167 -
M, M Aserape

1D No. 3 T2463A3

ey W s fierd o246 v

Wro 10741071 Wi ot a9 Customer 1 ALS Lahoratory Group (Thafland) Co,Ltd,

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
* e qpared uncenaiy sxchads  umifity Khet Suan Luang, Bangkek 10250

T catibratton resll 2y onls 1k above callber o nam . .
Al © Customer Loeation : Environmental Laboratory
Fie tesult ol sest wies Townd sseura we sbewn i das wd piace ol tes ealy

27 June 2022

The repercd expanded uncersmty 13 kased an 2 standard unverizinty mudtphicd iy u eoserage factor & vibuch for 2 tdmnbubon, provigig Date of Reccipt

2 favel of confidenze of appronsmarely 95 %

Calibrated By

Sufjar Naknakred { Site Calibration Manager )

Approved By : { Boonchat Sutiyaweng (Site Calibration Manager)

Datc of Issue AR Y !

Approved By,

The uncertainties are for a confidence probabiiity of approximately 95%.

Thls Corti 15 Issued In o with the conditions of granled by the Thal Laboratery Acereditation
$chame which has assessed (he maasuremant capabllity of the lavoratory and Hs iraceability io zecognized natignal
standards and 1o the unks of reallzed at the natienal standard faboratory. This certificate may

not be reprodused cther than in {ul excepl with the prior writian approval of tha Metrological Center,

FMUT 3l A0S 57 FM-LIS (177010264

Metrological Center 7 Metrological Center
@®ISCG : @/SCG :

SCI ECO Services Company Limited SCI ECO Services Company Limited

3372 Moo 3, T Banpa, A Kaengkhai, Saraburi 18110, Thafland. Hacnsi s cezs 332 Moo 3, T.Banps, AKaongkhol, Saraburt 18110, Thailand. Earbhantn oime

Certificate No, T22164 Pagel of 4
Certificate No. T221644 Page 3 of 4
Calibration Report Calibration Report
Equipment : Chamber { Cold Room )
Date of Calibration 1 30 June -1 July 2022 ”IF
Envirpnment : Temperature : 189237 °C 194 | \
Line Voltage 3 22292265 V ! ! T R
Relative Humldity : 55- 65 %RH 1 16A 4
il -
tF aF
Condition of this results of calibration : i : ,
1. This equipment was calibrated by insert nine standard thermocouples type T into its ehambez |, the other one i ‘«‘ L
standard thermacouples type T use for ambient emp . The calibration was done in according 134 i '\_: [TV " I SR, -
to WI-T20{ based oo ASTM E145-94 ( Reappraved 2001} and AS2853-1986 ), el L7 | 1A
All data shew below were final valucs and the initinl dita from custeimes request . The emperasure scale used e 1F S ’lc 1
was based on 1T$ =50, i : '
2. Reference Standard [nstument © e E
Instrument Made! Instrument Ne. Certificate No. Due Date Al : —
TC TYPET TNISI-TNTIG T21000% 30 July 2022 16E s SA
R TYPET TNI7I-TNIS0 T2e009 30 July 2022 = Centre, F=CeaweofFace, A=Comer, E= Centreof Edge
DATALOGGER 349704 T149 T210009 30 July 2022
3. This ceniflcate is incoable to :
Natiana! Institule of Metrology ( Thailand ) through Metrological Center [ NSC-TISI-TIS 17025 CALIBRATION 0244) IC_- TNIsL nF - TMi
4. Condition of calibrated item ! good 24 = TNIG2 12F = THNIT2
Equipment Desctiplios - "
Time Constant 3 Hoor - Mime a3 °C M - THIO 134 = THI7S
Fresh Air Darper [ JOpen [ JMin [ ] Medium [ Mex 4F = THIL64 144 = TNIT4
I:l Close
[EIMNot Availatite SA x THMS 1sF - NI
5. Adjusyment 6A = TNIGG 16E = TNI176
{ ) without adjustment { X ) after adjustment TF = TNIST
8F = TNIGB
PA = TNI16D
0A = TNITO

Approved B)'Mm g : t

Apnproved By,

FM-LIS 117715-05-63 FM-LIS 117715-05-63



Metrological Center

@/sCG

SCl| ECO Services Company Limitad

332 Mao 3, T.Banpa, AKaengkhol, Saraburi 18110, Thailand,

NBC-TISIT: \Tb25
CALIERATION 03d4

Certificate Mo, T221644

Calibration Report

Measurement Resulte:

Tupe

4 af 4

TN

2

RIS

(QUEFIIEDEUERAERCR A o3

g@@
i

ALY

WEXTGAL etp W m¥E

R am

{
& (082108

(}E AS-HV

Average Standard Reading at sach position oy
Calibration Paint T8y | TRIG2 [ THLGD | THIGH | THL6S | TNIGE| TNISH | Tites | vriseo | TRL7e
3 271 | 283 | 275 | o289 | 295 | 36w | 302 | 296 | 303 | 235
TNITE| TNI72 | TNET2 [ TH174 ] T195 | TNE26
297 | 301 | 289 | 3wd | o297 | 3
Chamber { Cod Room ) Temperature Distrlbution
Reading (*C) Coverage
Selting (°C' ) Average (C) | Stabllitg (°C3 | Uailormity (€3] Uncertsinty (+'C}
Min, MEax Averzge Fattor &
10 29,48 12 285 | 130 166 2400

* Thz quoted unceneinty oxclude ™ wnilomnity *
The calibration result apply only the above cabibrated itam.

The resubt 6F (25t was found sesurate a4 shown on date and place of test only.

The reported expanded unceruinty is based on 3 standatd uns
a Teve] of confidence of approximalely 95 % .

G 2972 by Agitant Techaologlos

Cestificaie of Systen:

GC .04 + GOMS.00

enainty multiplicd by s coverage facter & which far a t-distribulion, providing

Approved &%m

FM-L1$ 1171505683

BKK_EN0284

Agilent Crosst.ah Compliance Services

Syrtam I CM-10

Ceparezat:on Mome ALG L pboeniony G
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oup | Thalang] Co Lt
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Bate My 25 023 110007 AN
F0OP tams iy i
ECP Rav, GCO2 57 GOMS 02 51 i

Qrvaaslt CQuakl, - Stimus

P ver fy a0

SEUSIONNAME

Overalt COS Logan Vericaticn - GC Test Status
sy

Gyerte b portien wt Base Salety amd Qparation

Heame 7850

Setpolnt Status: Pass

Qvorall Syatem inspection and Basic Salsty and Oparation Tes| Staws

Fass

1l B

Hamo T80

Selpeinl Siats Pass
Satpoint Actusl

Inlat Proszure %50 24 48

hesuracy 61

Agitent Ressmmendeg <= 132

£

B
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Data Mo 75 2022 1105 07 A
Syster I0: G

Poge 1i17

3, AT Py S Bt T s SRR i
pi s Enves

et ARCHIMNCE
:
ol
{ Certificate of Calibration
L
§) 1C5-2100: Anion E#DHASE)
é"",g Thes covtificate is 1o verify that inttreeacnt Below sre ¢afibrated
V{E} by Archemica toh Co | bid
g\'ﬁ;}

§/RE 11050010

S/N: 5050423120

5 For

r)
r\yg ALS Laboratory Group (Thailand) Ca., Ltd.

Operator Signature: _ e - Dste Jan 11, 2023
5 {ie. Nutdanal baskhoran]
(‘.A Agpplication Cheanvist
o
R
=
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22022 by Aplient Technelogles

Overall Infet Pressure Accuracy Tost Stalus
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- = g y*@}ﬁ'&f
e A )

Agilent Croast e Gomplianoe Services
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Hama:
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oy

Agtent Ancommenged 7o setpamtin ke

% setpaint in K

Setpolnt Sratus

Zure H
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Aoniaazy: ()
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F: R m§%ssmmmm I (a7

Ovrrall GC Oven Yemperatura Accuracy Test Slatus

\Poss . — f
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et
P

GG Oven Temperanirs Siability

Hama: e -
Selpoint Status: fpars B - i
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AgHant CrossLab Compliance Services

Tuns E1
Tested Combinationt 1 External
Hamg* T

Setpoint Status:

Famant: it H

Stipolnt Status:

Flumant 2 T

Overal Tuno Ef Tost Status

Pass

Stouting Run

Tested Combination? Fronl hasAl 1 Extamal
injaction Tower

Name. 16334

Source: R

{&1- Extenctor ]

Solpalnt Slalus: ic;ﬁpl;h:dk

Injeetsn Vohsme an Colurmn: §! i) iui.

Ovarall Scouting Run Status

ST

Compicled

T

Instrument Dateclion Limi

1 Extarnsl

& 2012 by Agiient Tecnnalogles

Selgolnt Status:

Agllsnt Crosalab Campliange Sorvicey

jection Volume on Column: E‘&;‘ R ' ;uL
Area Retantioh Fime
Kinkmum RSD: 1058 __J'f- [ﬁba" T w
Agiton! Retommended: ;"ﬁu‘n—_ ! ‘!Zrﬁ"' -
Status: P T [Pass ’
PO [
Instrument Datoction Limit:
Agiant Rocommanded: P gmg'a&"“”;
Stalus: Pasn !
i
Qverall Instiment Deleciion Limit Test Status
i . T v
Mags Ratio Frecislon
Tegted Combinalion? Frent M n' Exlemal 0
In;oction Tower
Hama: IESM" ' e
Saurce: [E1+ Exvractar

Baipalnt Status:

Infection Volume on Caluma: =r1

Aron Mpas 1

Abundanco®s

RSG.
Apdant Recommendod

X}

Dverall Hass Ratio PreclsTon Tost Status

Mass Ratio

Tasled Combinatont Froti NMI ™
Injection Towar

Hame: {7603

Sgurce: “Ex

Date: Bay 25, 202) 15.05:07 Al

System ID: N1 )

»age3s vz

© 2032 by Aglien! Fechnalogies

Instrument Details

Purpese

This secticn dascricas thu as lound systom configuration

Details

Systern
System 1D Gh-10

Manulacturer fgiani Technologles

Namep 7830

Flow Oota inpu Hanual Data

Temperawre Data Input Manual Data or Ciher Dat2 Logging

Tested Comblnatlont
Inection TechniGue Injoction Towsr
Intet Front
Delocter Extemal
LTM Inciuded? Ha

Somgpler 1
Manufaciurar Agilen! Technclogios.
Type Injection Tower
Hame TGIIA
Medel Kumbor G4513A
Serial Number CHIB1E0003
Firmveare Revision A11.02

Agilent GrosLab Complance Servicas

|Pess °

P

Date: Mey 25, 2023 11:02.07 AM
Systam iD: Gt

Pego 4717

@ 2022 by Agllen! Teehnalogieh

Sampler 2
Manufactures Agilent Technotogics
Typa Tray
Nami 76834
Paodel Mumber GabidA
Serin] Numter CNTB170837
Firmwart Revision A1103
Vial Hegter Melinslalled
Maintrame 1

Manutacturer Aglient Tachnalogdos

Agdant Cranalub Camplisnca Services

Usags Saerplo Infoction
Location Front
Syingn Vatume (i) 10

Dates May 25, 2023 1105:07 AM

SystemD: GM10

Fage 1Y

Neme 7830
Modak Number G4478
Sorial Mumber CH18152060
Firmmware Havison B.0zZ.05
Oven Type Stendard
Intet 1
Manufatlurer Agilent Technaogles
Mame T8I
Type MM
Locaton Front
Carries Gaz Retivm
Contol Type Ekegiromis Preasure Conlrat (EPC)
Purged irkat Yes
lnlet 2
Manulaclurer Agilent Technologies
Hame 7890
Typo S5L
Locaton Back
Carrier Gas. Holumn
Caontml Type Elecironk: Pressusa Convol (EPC)
Purged inlst Yox
Cak: May 25, 2023 10507 AW
Syatem 10: Gh1D

Pagebi?
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@ Pomp Tubing Replacement
Replace peristaltic pump tubing. Replace all tubing that goes from the rinse station 1o the pump and
o the pump o Lhe wasle/rinse bottles
QE Testing
Using customer's racks and the Agilent software move the aample probe lo the 4 putermost cornets
and ensure Lhat Lthe probe is centered in the vial
3 Tinal Inspertion
Chaeck that all components are tight

Auto Sampler 1-AS b

O Clean extarnal surfaces of the Aulosampler, Whis will protect the service technician fram potential
chemical bums

Q Pump Tubing Replacement

Replace peristattic pumg tubing. Replace all wbing that goes from the rinse station to the pamp and
from the pump Lo the waste/rinse bottles.

O QCTestng

Using customer’s tray and move the szraple probe Lo the sampls vint 1, wash vial and rinse port and
onsure that the probe is centered in the vial,

1518

@ Replace 1818 vaive seal (F/N G3138-65117)
?nﬁpuct the tape lining on the peristaitic pemp clamp; replace the tape i worh (G043-0030}.
QC test

Verify the funcllon of valve and Peripump. Hnke sure that there iz no toak from the valve and pump
tehing conngclions.
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