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2 5 right solutions, 2 i 7 ight solutions,
AR s AT IRy 'rg:x’na"nf;.’ AR s AT ey 1?:::—"?:1:
San Mame | Parameter il HName ID No.. Mext Cal San Mame | Parameter il HName ID No. Mext Cal
mple Equipment: i i mple Equipment: ok, )
[T Tm—"——r (MO, Aralynr TVG_F50835 vy Siands [ Workmlece | [Total Dust [Foeld ckratar G_F50158 el 28 ey 0
e Mo, Aralyzar mE_FS052 FIVEN Lian28 & Workglece  [Totsl Dust Davca FLOWMETER BKK_F5136 un 2t Zoda 2 12
Amiant |Hregen Dicide M0, Aralymar mE_F50458 hilas SlunZ8 [ Workglece  [Totsl Dust gl Balanca TYE_ENDODS 22Fek 20 22Fab-I5
Amiant  |5ufir Disside 50 Analyzar TE_F508ss 2t Elanis O Workglece  [Fessiratin Dust B e _Fea1sn T2t o)
Amiant  [5ufis Dinside 50, Analyzar E_FS051 hulas Lianzs & Workplece  [Reasirable Dust oavca FLOWMETER BKX_F5136 w34 a2
Amiant  |uie Dinside 50, Analyzar mE_F50452 Eulas ElanZ5 [ e gl Balanca TvE_ENDODS 22Fek20 I2Fab-I5
Amiant  |Parfcoate Metter (P10 g Voiuma mE_FS0295 - . Or e Calirwtion ke Lab fokab 35 °C o+ matar ] 170028 170025
Aiart  |ParSculate Mstter (FYL10) g Vetuma mE_FS0188 E 5 O sibe Calirwtion iaker Lab [Taegmesturs o rater BRX_LE0UTE 51 May 28 3L Mey 5 12
Amiant  |Parfcuate Mrtter (FYL10) g Votuma mE_Fs0sT - - O ke Calirwtion T |5 Mhazar BIC_ENDOLT 16-How-2t 16-May-25 18
Aiiart |Parfculate Mstter (FNL10) gl Balanca TYE_EROOD1 22Fak20 22Fak-I5 12 water L [500 Incubater B0c_ENDZT2 gt 2280326 1z
Fmiant | [Total Sopaned Fartcuiste | |Figh Voime E_FS0856 = = s Calibration water s |5o0 Burasis B0¢_ENDITL ITFab2d T 26 m
Amiant  [Totsl Saperded Parfculste  |High Woluma E_FS0855 = £ Or e Caliorwtion ke Lab [COD ot Bioch BN_ENDZED ) Daeed 1z
Amiant  [Totsl Superded Parfculste  |High Woluma mE_F591 < & Or e Calirwtion Water Lt Joon sraceproiomater BRC_ENDOLE 13 Sap-20 135ap-I5 12
Aiant  [Totl Suaperded Parfculste | Digital Balance TvE_ENDOD 22Fak-20 22Fak-I5 12 Wakar Lab, [Total Suaparced Soids [Elactraric Top-Leading Balarce BIC_ENDOS Taugan Thugls 12
Reiart | |Wind Spaed / Wid Dimckion | Wind Spaed / Wind Direcbon G_F50608 a8 1Bdare 26 18 Winkar Labs  [Tortal Susparcied Sclids G BR_ENDZTS 14 May28 1Mo 25 18
Aiart  [Wind Spasd / Wind Dimcbicn | Wind Speed / Wind Direckion E_F508as 28 Zhdar-25 8 Wakar Lab: [Totsl Dimchvad Sclide 10 |Elackraric Top-Loading Balarce BIC_END00S Thugan Thugls 1z
Bk [Oces o Ntrogen [Comecta Camtrai Ui EKF_FS0856 10ute 10lar- 25 O Winkr e [Totel Dimcivad Sclide 150 |Ovmn BIC_ENDZTS 13 Muy-28 14 Moo 25 1
Sk |Osices of Htrogen Frict Tusm BKX_F50861 10hi2e 10-dar-25 & Viatar Lan [OLE Gramee [Elactraric Top-Loading Balarce BIC_ENDOOS Thugan Thugls 12
Stk |Osices of Htrogen Flum gue Anslyzar E_FS0865 JLETSN ) 12 M2 12 Winker a0 & Erassn wiatar Bxt B0C_END148 42y Lians m
Stk |Osices of Hitrogen [Vacuum Gagn miE_Fs0ass 20 Mar I3 H0Sap20 ® o T — [Cigasticn Una B_ENDNE ) e 12
Stk |Osices of Htrogen sPECTROFHOTOMETER TYE_ENOLTS 15-Sap-23 16 Miar-I5 1 inkr ek [Tital el Hotroge Cacrt smalyzar BIC_ENDOET 16-Aug 20 16-2ug-25 12
Bhack ot Dicide [Corecta Camtral Ui EK¥_F50856 rawEn) 10-lar- 25 O
Stack St Dicice Frict Tusa BKX_F50861 1hi2e LA &
Stack St Dicice Flum gas Anslyzar E_FS0865 JLETN} 12 M2 12
Stack i Dicicde Oy Gna EKX_F50863 jrawen 10-lar-25 [
Bk [Totsl buspended Pariculste | Corachs Contal Unt EK¥_F50856 10ue 10-lar- 25 O
Stk [Totsl Susperded Farkculste [Pt Tubs BKX_F50861 1hi2e LA &
Sk [Totsl Sapended Parfculste  [Flus gus Anslyzar E_FS0865 JLETN} 12 M2 12
Stk [Totl Saperded Parfculste | Digial Balance BYE_ENOODS 22 Fak-20 22Fak-I5 12
= Lac 22 b Eound Calieator E_FS0ZLY 25 Fab 28 T Fab-25 12
[ Lac 28 b [Sound Luvel Mater mE_FS0028 Zwn 3t Zhdar 25 12
Nsiaa Lac 28 b [Sound Lavel Mater G _FS0025 Z5-Jun 30 a2 12
= LacE Fee Eound Calieator E_FS0LLY 25 Fab 28 T Fab-25 12
[ Lac B beu [Sound Luvel Mater miE_F50482 pLENS 22FakI5 12
[ Lac B beu [Sound Luvel Mater miE_Fs0ams Ean-24 Lian2s 12
[ Lac B beu [Sound Luvel Mater mE_F50ea1 1500425 12052 12
[ Lac B beu scund Calizeatar mE_F50456 6-Jun 34 5dar 25 12
[ Lac B beu [Sound Luvel Mater RYE_FS0024 25 Jun 34 a2 12
[ Lac B beu [Sound Luvel Mater mE_F50013 Zwn 3t Zhdar 25 12
Nsiaa LacB b Scund Luvel Mater mE_FS0028 Zwn 3t Zhdar-25 12
Hast Fast Straas [Fast Seraas Marior TE_FS08TT f—) 1ilan 2 12
Hast st Straas ast Straas Maridor E_FS08TS g an g ds 12
Hast st Straas ast Straas Maridor E_FS0856 12Jun 34 RN 12
Hast st Straas ast Straas Maridor mE_FS0821 25 Jun 34 a2 12
Hast st Straas ast Straas Maridor E_FS08E1 TAug2n ThugdE 12
Hast st Straas ast Straas Maridor mE_F50880 TAug2n ThugdE 12
Hast st Straas ast Straas Maridor E_FS08TS g an g ds 12
Hast st Straas ast Straas Maridor E_FS0828 6-Jun 34 5dar 25 12
Hast st Straas ast Straas Maridor mE_FS0820 25 Jun 34 a2 12
Hast st Straas ast Straas Maridor E_F508E1 TAug2n ThugdE 12
Hast st Straas ast Straas Maridor mE_F50880 TAug2n Thug 5 12
Hast Fast Straas Hast Straas Maridor E_FS08TE g 28 g dE 12
1 slsglsbaleom 2 slsglsbaleom
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 3-Jul-24 Name NOx Analyzer Calibration Date 2-Jul-24 Name NOx Analyzer
Manufacturer Teledyne API Model T200 Manufacturer Teledyne API Model T200
Serial No. 7239 [v] RYG_FS0535 Serial No. 2198 D RYG_FS0252
Calibrator Manufacturer Teledyne API Model T00 Calibrator Manufacturer Teledyne API Model 700
Serial No. 947 Serial No. 947
5td. Gas Concentration (PPM) 55.88 Cylinder No. GNOD27222 5td. Gas Concentration (PPM) 55.88 Cylinder No. GNOD27222
Cylinder Pressure (psi) 1800 Centified By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date S-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Error NO %eErmror NO Actual NOx Error NOx %Emor NOx Ideal Actual NO Error NO %eErmror NO Actual NOx Error NOx %Emor NOx
zEro | 000 0.10 0.10 0.10 010 0.10 010 zERO | 000 0.10 0.10 0.10 010 0.10 010
1 100.00 99.80 -0.20 0.20 101.00 1.00 1.00 1 100.00 98.70 -1.30 -1.30 101.00 1.00 1.00
2 20000 | 138.30 .70 085 201.30 1.30 0.65 2 20000 | 138.00 -2.00 -1.00 201.30 1.30 0.65
3 300.00 298.80 -1.20 040 30120 120 0.40 3 300.00 298.50 -1.50 0.50 302.30 230 077
4 400.00 398.70 -1.30 033 40230 230 0.58 4 400.00 39820 -1.80 045 39860 -1.40 -0.35
AVERAGE (%) -0.33 0.55 AVERAGE (%) -0.63 0.43
00 00
- / . /
o T T T T o T T T T
o 00 200 00 400 o 00 200 00 400
ioal  —+— Aotuml NG —8— Achsal HOx Mool —+—Actml NG —B—Actual NOx
Calibrated By Approved By Calibrated By Approved By
-~ -~
27 27
{Mr.Jimwut Sakam ) { Mr.Sarayuth  Jittranont ) { Mr.Jimwut Sakam ) { Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager Field Environmental Scientist (3) Assistant General Manager
ALE Laboratory Group ALE Laboratory Group
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ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 3-Jul-24 Name NOx Analyzer C ion Date 5-Jul-24 Mame 502 Analyzer
Manufacturer HORIBA Model APNA-370 Manufacturer Teledyne API Model T100
Serial No. AWXGETCR D RYG_FS0453 Serial No. BOE1 Equipment ID RYG_FS0534
‘Calibrator Manufacturer Teledyne API Model T0O Calibrator Manufacturer Teledyne API Model 700
Serial No. 947 Serial No. 7
5ud. Gas C ion (PPM) 55.88 Cylinder No. GNOD27222 5td. Gas Concentration (PPM) 56.3 Cylinder No. GND027222
Cylinder Pressure (psi) 1800 Certified By Aingas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
i
Ideal Actual NO Emor NO %Emor NO Actual NOx Emor NOx %Emor NOx Ideal Aurtual Emor %Emor
ZERO 0.00 0.10 0.10 0.10 010 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 040 10110 1.10 1.10 1 100.00 98.90 -1.10 -1.10
2 200.00 198.60 -1.40 £D.70 199.80 0.20 -0.10 2 200.00 198.70 -1.30 065
3 300.00 293.00 -1.00 033 29860 -1.40 -047 3 300.00 29830 170 0.57
4 400.00 401.10 1.10 028 40110 1.10 0.28 4 400.00 38870 -1.30 -0.33
AVERAGE (%) 0.21 0.18 AVERAGE (%) -0.51
400 B 400 —
) / >
) / =
00 100 —
o . . T . 0 =" . . . T
o 00 200 00 400 0 100 200 300 400
ool —s—Achmi NG —B—Actsal NOX sdoal —+— fusunl
Calibrated By Approved By Calibrated By Approved By
-~ -~ e
77 77 =
{Mr.Jimwut Sakam ) { Mr.Sarayuth  Jittranont ) { Mr.Jiawut Sakam ) { Mr.Sarayuth  Jitranont }
Field Environmental Scientist (3) Assistant General Manager Field Environmental Scientist (3} Assistant General Manager
ALE Laboratory Group ALS Laboratory Group
FORMMNO.: F 05056 REVISION NO- -  ISSUE DATE: 020412 FORM NO.: F 06-056 REVISION NO.: -  ISSUE DATE: 0204112
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
G ion Date 4-Jul-24 Mame 502 Analyzer G ion Date 5-Jul-24 Mame 502 Analyzer
Manufacturer Teledyne API Model T100 Manufacturer HORIBA Model APSA-37T0
Serial No. 1773 [[+] RYG_FS0251 Serial No. S0U0XI31 Equipment ID RYG_FS0452
Calibrator Manufacturer Teledyne API Model T00 Calibrator Manufacturer Teledyne API Model T00
Serial No. 947 Serial No. 947
5td. Gas Concentration (PPM) 56.3 Cylinder No. GND027222 5td. Gas Concentration (PPM) 56.3 Cylinder No. GNO027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc. Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS Point CALIBRATION RESULTS
i i
Ideal Aurtual Emor %Emor Ideal Aurtual Emar %Emor
ZERO 0.00 0.10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10
1 100.00 9960 -0.40 040 1 100.00 98.60 -1.40 -1.40
2 200.00 20120 1.20 0.60 2 200.00 198.00 -2.00 -1.00
3 300.00 29730 270 -0.50 3 300.00 238.00 -2.00 067
4 400.00 39760 -240 -060 4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.24 AVERAGE (%) 067
200 — 400 —
200 200 =
200 — — 200 —
1o — — 100 — =
0= T x T . 0 b= T + T
0 100 200 300 400 0 100 200 300 400
sdoal —+— fusunl sdoal —+— fusunl
Calibrated By Approved By Calibrated By Approved By

77
77
{ Mr.Jirawut  Sakam)
Field Environmental Scientist (3}

{ Mr.Sarayuth Jitranont }
Assistant General Manager

ALS Latoratory Sroup
FORM NO.: F 06-056 REVISION NO.: -  ISSUE DATE: 0204112

77
77
{ Mr.Jirawut Sakam)
Field Environmental Scientist (3}

{ Mr.Sarayuth Jitranont }
Assistant General Manager

ALS Latoratory Sroup
FORM NO.: F 06-056 REVISION NO.: -  ISSUE DATE: 0204112




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Bridgestone Carbon Black (Thailand) Bridgestone Carbon Black (Thailand)
Project Site : Co, Lid. (mm Hg) : 7529 Project Site : Co, Lid. (mm Hg) : 7529
Calibrate Location 1 Arvuihulion (A1) - H 342 Calibrate Location : Seudardy [A2) “C): 343
[ T-Sep-24 High Volume ID : RYG_FS0295 Calibrate Date : T-Sep-24 High Volume ID : RYG_FS0183
CalibrationSheet No.: C-070924-RYG_FS0295 High Volume Model : TE-S009% CalibrationSheet No.: C-070924-RYG_FS0183 High Volume Model : TE-S009X
Calibrator I: RYG_FS0205 High Volume 5/N : 5502 Calibrator [: RYG_FS0205 High Volume 5/N : 4791
Calibrator Model : TE-50284 Calibrator Slope : 035561 Calibrator Model : TE-50284 Calibrator Slope : 055561
Calibrator §/N : 1166 Calibrator Intercept : Q0TS Calibrator /N : 1166 Calfbrator Intercept : Q0zzEs
=N Delta W0 Qa 1+ Chart e el Delta H;0 Qa I Chart =
[inch) Im*/min) (cFm) [inch) im’/min) [CFM)
1 16 [ az Slope: 2770458 1 18 0519 az Slope 20676
2 28 asea 36 | intercept: 04622 a 22 14 36 | intercept: 66394
E] 24 1088 40 P 09986 E] 26 1100 40 9981
+ a0 1160 4 4 1z 1218 4
5 16 1291 4 5 16 1291 4
1 [orm) 1 [orm)
614 614
¥ =37.704 - 0.4622 ¥ =42.068x - 6.6384
0o 0o
oo o3 10 13 oo o3 10 13
0 [m3fmin) G (m3/min]
-2 e -2 e
<2 <2
Calibrated by Approved by : Calibrated by Approved by :
{ Mr.Panuwat Wanghang | (Mr. Noppong Jumtarupan]) { Mr.Panuwat Wanghang | (Mr. Noppong Jumtarupan])
Field Sclentist{1) Enviro Field Coordinator Scientist (3) Field Sclentist{1) Enviro Field Coordinator Scientist (3)
FORM NO:FO6-074 REVISION N 1SSUE DATE: 20/11/23 FORM NO:FO6-074 REVISION N 1SSUE DATE: 20/11/23
Sartorius (Thailand) Co., Ltd. Q
428 Rama § Road, Husyhwan, Huayiang, Banghok 10310 .
Tk 456 2643 03616 , et pervios thafend @ sartories.com
High Volume Air Sampler Calibration Worksheet - NSC-TISTS 17025
//3;! M [ h CALIBRATION 0425
Ty i WG T 8 5
Brid tarban Black (Thailand) Il{— @\ ﬁ|l HHIIP@/@ J‘@\-fl
jgestone Ca a \r = -I A = . .
Profc s e f— 1520 =] U UN==IN2 of Calibration
Calibrate Location : shushlaa (A3) “): 242
& 7-5ep24 High Volume ID RYG_Fs0397 Model Number:  LA130S-F Certificate No. : 24BCI0068
CalibrationSheet No.: C-O70924-RYG_FS0397 High Volume Model : TE-S009% Descript Analylical Balance Issued Date:  Friday, February 23 2024
Calibrator ID: RYG FS0205 High Volume §/N : BLgT Serial Mumber : 25408864 Refarance Mo. : 229156 .
Calibrator Model : TE-5028A calibrator Slope : 095561 1D Mo, : RYG_ENO001
Calibrator 5N : 1166 Calibrator Intercept : 0Z266 Sartorius Page No. :
TestNa Delta H,0 Qa 1: Chast Linear Regression Customer Mame : ALS Laboratory Group (Thailand) Co., Ltd, ng Branch
(inch) (m/min) (cFM)
1 20 0568 az Slope: 495282
2 24 1058 24 Intercept : A6 Calibrated Place :
3 28 118 40 09991 B16/10 Moo 6§ T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thaland
! 2 e had Calibrated By : Mr.Chanchai Inth
S v PEee - ibrated By ; Ir. nchai Inthana Calibration
Calibration Date ©  Thursday, February 22, 2024 Procedure Mo. : This calibration was conducted by
Vsing inhouse caibration procedure number (WHOO3)
=" Basedon UKASLAB 14:2018 S
614 Metrofogical data - Ambiantz Conditions:
Capacity : 150 g Readability: 0.0001 a Temperature 236°C % 5.0°C
Humidity - 54.0 % RH £ 10.0%RH
Reasons for calibration Pressure o
[ waw Instatation. [ Servica f Rapatmd [5] Re=caltaration) Malmienance Equipment Condition: GoooDperste [ Far
Measurement Method UKAS Publication Ref :Lab 14
The measurement uncartainty stabed is the expended uncartainty which is cbtained from the standard uncerainty mdizlied by the
o oo 1a coverage faclor (k=2) o provide & level of confidence of approwmalely B5%. I is delermined in accordance with the Guide o
E jon of L ity irx (BUM). The calibration cartifzate the ity to Mational Standards, which
realiga the unit of ¢ 1t according to the | Standard System of Units (S1). Report of Tolarance came form list of
Sartorius Melrological Specilications.
Traceability:
oy -
- - o |
calf by Am by : Model Number Description !TECEE‘bIhlr ICct‘ﬁ:alc MNo. Dug Date
YC5011-622-00  |Sarisrius walght sat 1mg - 5000g £2 YCS011-522-00 TCs M23081978 23-Aug-2025
{ Mr.Panuwat Wanghang | (Mr. Noppong Jumtarupan]) T T
Field Sclentist(1) Enviro Fleld Cocrdinator Scientist (3) MHB-38250 Humidity'BarameterTemp Luiron MHB-36250 |DKSH ___|C19231845 | 23-Aug-2024
This cerificate ralabe and apply $is equipment anly.
This cedificate may not be reproduced other than in full sxcept with R 8
FORM NOL:FO6.078 REVISIONNO.Z ISSUE DATE: 20/11/23 the prioe writlan appeavsl of the Vericslion Dperaion Division Qians T
Sarierius (Thailand) Co., Lid, _ '
] M
Mr.chanchai Intrhana{Technical Manager) )

SOF FM 33 03 February 2022




Sartorius {Thailand) Co., Ltd.
123 Rama © Road, Huaykwang, Huaykwang. Bangkok 10310
Telt 455 2643 03616 Faoe +65 26438967, @.mal: servicehalandgsarnerius. com

SARTORILS

4] I X Mk
' /_ l@ | “ = _-I@i].z m] . . R — N o
N A NGO NSS! of Calibration
Bridgestone Carbon Black (Thailand)
Model Number:  LA130S-F Cartificate No. : 24BCI0068 ) Project Site CoLtd Pressure (mm Hg) 7523
Dascription : Anahytical Balance lssued Date :  Friday, February 23, 2024 i (Calibrate Location shwihdifos (41) 0: 342
Serial Number: 25409564 ~ Reference No. : 229108 Calirats Date 7.5ep 24 High Volmme D VG FS0396
D Na. - RYG_ENOOO1 e CalibrationSheet No.: CO70924-RYG F50396 High Volume Model : TE51700
Manufaciurer Sartorius Page Mo, 2of2 . —
E— —— Calibrator ID: G F50205 High Volume S/N : 5688
Calibration Results : Without Adjustment Calibrator Model : TE-50284 Calibrator Slope : 152567
— — - Calibrator S/N: 1166 Calibrator Intercept : 003613
Repeatability Eccentricity (Off-center loading error)
5 0 sty o n g ey i o i o s oo by TestNo. Delta E1,10 Qs L Linear Regression
Tioves what e same load within it placed L Lo M3or pincad i the [imch) [ Fmin] [CFM)
o i pan i v i uged o midaie of the wiighing pan and befweas gach of four agdlans
awpress rapUoducbiy quaniiatvey, F7E), 1 28 11113 40 Slope: 37,5387
Noriinal Value : {Low Load) 10.0000 9. 5438 Neminal vaiue : 50 ] 2 i 1 # | intercept: H
10 g | 10,0000 106, 0000 Tolerance 0.0004 g 3 42 13529 50 C sefficient 09973
Tolerance 10,0000 1060001 r 52 15013 5
10,0000 L0001 Diffieren
0.0001 g 0 erencs 5 62 16360 60
8.995% 0000 1 -
MNominal Value : {High Load) -ooo1 _2 | -0.0000
1 g 0000 3 0.0001
Telerance L0001 ] 4 0,000z T{cFn)
0.0001 g 100. 0002 D 5 | 0.0000 55
L0001 ki 53 [ -
Standard Deviation 0.00005  0.00008
¥ =37.539 - L6215
Linearity
The nasely. o, Do il L sope.
Tolerance  g,0002 g
- T
Mominal Vaue 1| Conventional Mass Value Displayed Valug Devialion Uncertainty 00
i1} i (g} (g 1] 00 05 10 15 20
0.01 | 0.0100 0.0100 0.00020 )
~0.05 [ &.6500 b.6500 0.00021 Gsed {3 i)
7.1 0. 6.1000 G.00021
0.5 0. 0.5000 0.00021
1 ~ 1. . 1.0000 ©.00021
2 2. 2.0000 0.00021 (o 2 > )
— - _ r? ja—-_-;...
5 5. | 5. 0000 0.00021 U_NRJI_ i} ~=C -
10 1 | 10.0001 0.00024 Calfbrated by Approvedby:
;20 24. 0001 0.00021 ( MrPamrwat Wangbong ) [Mr. Noppong Juntarupan)
100 EEREEEE] 0.00024 Field Scientist(1) Enviro Field Coordinator Scientist (3)
End of Report.
S0P FM 33 03 February 2032 FORM NO: F 06-073 REVISION NO:2  1SSUE DATE: 20/11/23
High Volume air ler Calibration Worksh High Volume air ler Calik Worksh
Bridgestone Carbon Black (Thailand) Eridgestone Carbon Elack (Thailand)
Ca,Ltd Pre (mm Hg) 7529 Project Site Co, Ltd. Pre (mm Hg) 7523
(Calibrate Location Sawuaanty [42) Q: 342 (Calibrate Location rutulsa (A3) Q: 342
C 7-Sep-24 High Volume D : RYG FS0395 C 7-Sep-24 High Volume D : RYG FS0291
CalibrationSheet No.: C-070924-RYG FS0395 High Volume Model : TE-5170D CalibrationSheet No.: C-070924-RYG FS0291 High Volume Model : TE-5170D
Calibrator ID: G F50205 High Volume S/N: 5692 Calibrator ID: G F50205 High Volume S/N: 5333
Calibrator Model TE-50284 Calibrator Slope 152567 Calibrator Model TE-50284 Calibrator Slope 152567
Calibrator S/N: 1166 Calibrator Intercept : 003613 Calibrator S/N: 1166 Calibrator Intercept : 003613
TestNo. Delta H,0 Qus 1: Chart LinearR . TestNo. Delta H,0 Qus 1: Chart LinearR .
(inch) (o i) (CEM) (inch) (o i) [CFM)
1 25 10722 0 Slope: 35,4184 1 25 10722 40 Slope: 343578
2 34 12209 2 |incercepe: 13292 2 34 12209 3| inrercepr: 27356
3 44 13839 50 fe ion Coefficient 0996 3 44 13339 50 [ ion Coefficient 05935
4 52 15013 1 4 52 15013 54
5 62 16360 &0 5 64 16616 &0
1{cFM) 1{cFM)
654 654
y=35.418x+ 13992 ¥ =34.258x + 2.7356
00 r r T [T r r T
00 05 10 15 20 00 05 10 15 20
Qstd [m3//min] Qistd [m3//min]
Ty I — T o ~) e ]
Toruat N 2= Toruat N R
Cali - DR Cali by bl Approved by :
{ Mr.Pamuwat Wansbong ) (Mr. Noppong [untarupan) { Mr.Pamuwat Wansbong ) (Mr. Noppong [untarupan)
Field Srientist{1) Enviro Field Coordinator Seientist (3) Field Srientist{1) Enviro Field Coordinator Seientist (3)

FORM NO: F 06-073 REVISION NO:2  1SSUE DATE: 20/11/23

FORM NO: F 06-073 REVISION NO:2  1SSUE DATE: 20/11/23
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N
Accredited calibration inbaratary gl
NRANATEE ASSOCIATES CO,LTD. ISOAEC 170252027 NSC - TISI - TIS 17025
MR 1 L CALIBRATION 0367
Sranates Asocates Co L ST ey

EAf1415, £330

Petchiemem 7,71, Ad Watthapra, hasghakya, Air speed measwement labaratony
Bangosk 1060 Thatanc Cakbration serwices department.
Tel +E5085EIA12

ModE: +E68E39HET

Eanait jra calbration Biranaies com

bt i st core CWE-I5-57

CERTIFICATE OF CALIBRATION

Certificate Mumber

Page 1l I Pages
MEASUREMENT TEM - Cup anemomster Cailbration procedure:
SANPERETING - Hovalyns The Cup anemometer wes colbeated against
ki S i Stansond air velocity tronsorer miadet §455412
it A and pliot fube with precision differsntil presore
SERIAL 7 WSD metler macchel: IPRISO0 in cvn clase lesfaretion of
- 12 5 o Eiffek-typs wind turvel with S000em” erass test
Dok ommer: A590% section area, The Wi-CL-007 based on [EC G1400-
10 NUMBER : MVEL 0G0 22., Wind energy generatian syitems — Part 12-
CONDITION AS-RECENED < Usad Rom * performance  memurements  of
CUSTOMER + ALS laboratery greup [Thadland) Co, Lid, eleciricity producing wise' turbines, March JOTF
104 L d, Luang, 3
Khet Suan Luang. Bangkok 10250 Thalland. '
fraceabity:
ACCENVED DATE 38 el FOA This cerrificote’ provides o traceobiity of The
MEASUREMENT DATE + 18 001 2024 SRgLrog fo - feeanbed e B
SEUE DATE + 184l 2024 sondevds, ond to reclizotion af the internstionel’
) system of units (S through the NIMT (Natiana!
Metralogy lestitute of Thaand) we Certificats
EUTNMENTAL COMOTIONE ot amaber; MW-D07-24 i MW-D055-21
Temperature 1230430 L Uncertaiaty of Megsuremmt:
Aelathe Humidity 1EE0£150 WAH The reported wmcertminly of meauvemest
Armospheric Pressure 10104 10 hFa based on the stondard uncertoisty motipled by o
coveroge focter k=2, Which for @ nermal
nBurian corespands tu o coverage praboblily
PLACE OF CALIBRATION 13 typ 0., Lid. of 85%. The standord ancertolsty
[ i acrar: b
“Fralsation of messwemire dato - Guide 09 the
CALIBRATION CONDITICNS Wi sunned crass-sedtion aren! Bt gt e
Wred dirsctian fontal wea’ 100 em® ve
Damtar of rcessting pipe! - mn -
Blackage fatio of tint abject’ it H REVIEW BY ....0
Precordtioning <24 hours nt bt coseitions. APPROVED BY .
Measuremest Candition # The sherage vakaes during meEssurernent sre (4.5) °C, {43.4) SAH and {1006) hita
HMEXT CAL, DATE ..
TABLILATION OF RESLILTS:

Certificate Numbes
CWS-I5-67
Page 7 of 2 Pages
MEASUREMENT RESLLTS *
Tha Cup aneesorneter, Unit Under Calibration [UUC)H {2 10 s for 5 minut L ar velocky 0.5 mfs
1o 5 m/s wes calculated by a standard air velocity transducer which was instaled 50 mm v fi tunnel norze 4 away from top of

‘the test section and the standard air welocity 3 m/s to 30 mys wes calculated by @ pitot tube with precision diferentisl pressure meter which was instalied 50

i away from wind tunnel rozste and instalied 20 mim away from ton of the test section, UUE was mounted on a round vertical tsbe of the lower plabe 2t

center of st sction. The callbration was camked out under buth riing and faling air velocity In the range of 1 my's to 16 m/'s at calbration intenal of 1 mys.
of it v i the tabln balim,

‘The tabie o next page gue the measured values.

Cabbrated by:
2] M. Sorawst Thachalad
[ Miss Jintraparn Lertsasrahtl

Mr. Parknia Boascharoen
Cablbration Cepartment Manager

h
lmn@:?m-m-dnuudw_l

of st e

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPI ED EMCEPT IN FULL
W WRITING FROM THE LABORATORY

FOR REFRODUCTION HAS BEEN DETAINED

W,
SN
Aceredited calbration L—d
NRANATEE ASSOCIATES COLTD, MOARE 170252017 ',4@'\.\\
beyifotiniion NSC=TISI - TIS 17025
Iearaniee Awsocintes Co Abd
S3/18-45, 673536 CALIBRATION 0367
Wind direction measwement laboratory
Cafibation serwees department.

Centificate Number

msas)
Emak jraccabbeationBiisansiencom
ek sk wew franates o EWO-25-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM + Wi Dieuction Sensce Cabration pracedure: ) _
MANUFACTURTR Nty The wind divection semer ws colratee pganst
MODELTYRE -s...,:‘ws.ozs Stondovd Hotary  Encoder_ modell  ANACSTE
= OMO4-PI5-UO M an close festeection of Effe)
DA lognis 210 WS- 250 et with 800 e xgas 1eSH Wi
SERIAL NUMBER  Semscr: WSD-ASBO0 o o by i
g aren. The WI-CL-00N based o (EC.G1800-12-1
DR g Aan Wind energy generation systems, — Fort 121
10 NUMBER < RYE_Fs0608 Pt peormance measueents of ekecercin
CONDITION AS-RECENED < Used e producing wind turbies, March 027 way used o
CUSTOMER + ALS laboratary group (Thadand} Co., Lud. @ cafiération guidelne.
3 Rd, Luang.
khat Suan Luang. Bangkok 10250 Thailand. Traveahility:
This centifieate provides @ troceablity of The
RECENED DATE + (1R Judl P24 mgosurement fo  recopaied  the  notional
MEASUREMENT DATE + 18l 224 stotigard, Gt recilsation of e nternstionel
IS5LIE DATE + 18 Jul 234 system af Lnits (5] through the MM (Nofiono!
Metrulogy instiniee of Thallond] vis Cernificate
ENVIRONMENTAL CONDITIONS: niimber: DA-0036-21.
[
B . Uncertainty of Messerement:
Towpem by = The reparted uncertaity of messuement i
Fouluttor} ety rodiec AR beesh based on the stomord uncertiinty mulkiied by @
Aumesgheric Fressure 10102 10 i et R R WL ou. i Rl
distribution eorrespends to & eorerage probabil
of oppraximately 955 The standard sncertinty
PLACE OF CALIBRATION = Etffel-tyns ) el has the Gl
“Fualuation of measurement dats - Gelde 0 the
expression of encertainty i messarement’
CALISRATION CONDITION +Wind tunnel cross-seetion area’ 00 em’
Wind directian fraralansa’ 129 em’
Diamater of maunting pipe’ - mm
Blackignratio of et shjoct” 0143 8]
Preconditioning i 4 heurs at mbient eonditiens.
Neasurement Candiion g Be (24, (43 5] hPa.

TASULATION OF RESULTS:
The table on next page give the mezsured abes.

<77

Calbented by: :
F Mr. Sorawdt Thathalad M. Parieya Beenchareen
1 Miss Setragssit Lertsermginel Calibration Departmest Masager

e crot sk s o o bt
3 il e s
Hesulyre

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRITING FROM THE LABORATORY

Vad Temp, wind tunnel Tereg. room Nt Erver ]
im) [i] imfe]

0.997 2478 2445 [X] a2 031
2014 24.20 24.45 18 E-F) on
2390 24.80 2445 28 41 an
4102 24.30 24.45 R a1 an
457 24.80 24.45 50 o oan
588 .50 24.45 6.0 an on
] 470 445 11 oy on
785 33 14.45 a1 oy 03
o M0 1445 a1 a1 031
a5 M3E 1445 o2 0z 031
1099 30 445 nz 0z 0.31
1r08 40 45 122 0z 031
1197 um a5 132 [ 3 031
1430 2450 M4E 143 [ &3 031
1508 .70 MAs 153 0.2 031
15.99 24,58 2445 153 0.2 .31

Foamark:
*walndty of sardard

"elagity of Uk Unger Cal Bratie

PHOTO OF CAUBRATION SET-UR

Calkwation set-up of the Cup snememeter ealibeation in the wid (el of leanatoe Associabes Co, Ll The Cup anemometsr shewn may differ from the
caliarated one. Remark: f the B s ot true o imagng geometry.

Cortificate Numdsr
COWD-025-67
Page 10f 2 Pages
MEASURSMENT RESULTS *
The wiesd direction senscr was calibrated against standard by d. Daring cafibration, was carried out at 45"
mtervaly in clckmive and cousterdcewisn dissetions sftor offsst ssTmnt has been made. The fiow speed of wind tunnel fusualy 5 ms) & kept constant
while the sensor is rotated around A3 vertical asis. The results of cciated L et in thi Tabile 3
Alr speed Dlax fError
mjs Dugre [ Dagres %)
o 0
4 -4 N
504
Remark;

© Diewetien ol stanshrd

" Biresiton of Lisi Usder Callbration




ITRANATEE ASSOCIATES COLLTD.

Franatee fesociates o e

31815, BTG5

Petchicem 7,71, Rl Wattaea, Bangiyai,
Bargho 12600 [ Thaband)

Tak +emORBAIIZ

Motile; s0BIMIMA

E-mak par-cabbration{irarter com

Wi e waew jranates com

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRDNMENTAL CONDITIONS:

A |.f,,!

R

=

m

o
AN
Accardited! cafbation leboratory .r/-h\\ 3
ISO/EC 10252017 oy bt
NSCTISA TS 17025 NSC—TISI - TIS 17025
CALURATION 0367

Temperture measwement bartory
Eairation sendces department.

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

ALS ahoratary graup (Thaitand) Co., Lid.
104 Phatthanakan 40, Pratthanakan R,
Khwaeng Suan Luang, Khet Suan Lusng,
Bangiok 10250 Thailand.

B Jul 2024
218 d 2024
<18 Il 2024

Ambient condition in the Isboratory are as follow:

Temperature
Relative Humidity

1230430 'C
15504150 WRH

NGTED: The certificate s vaild only to the ltem coflbrated on date and place of callbration.

TABULATION DF RESUL

The tabile on next page glve the measured values.

Calibeated by:

CInr. Sorawkt Thachalad

[ Misg Jittraparn Lertsamphol
(] Misz Buangrum pai Phoammit

Page 1af 2 Pagas

temperature probe, The,temperature scale use
was bosed on ITS-50. 4

Tracewbility:

The rcniiment, fesilfs are tracealle fo the
Intermatianal gystem af units (S through
Hatianal Ingéifitte of Mutrology Thailand (NIMT)
Certificate number: 71004724, Certificate
nimmber ER-0101-23

Reference Lised Dw'w mnhmﬂnn-

1. Stondard Temperat:

Muoded: 575-100 AS00, Smulﬂh 6768209,
e dute: 26 Mar J075

2. Digital Termpevotire Indicator

Moded: DTI-1000-4 MK N, Serkal Mo, 577407-
00521 Due dote: 14 Sep 2024

of Measurement:
The reported uncertainty of mensurement ks
based an the standord uncertainty multiphed by
@ coveroge foctor k=2 Which for @ somal
distributinn  coesponds  fo @ coveroge
probobifty of approximately 5%, The standard
wuncertinty has been determined i oueardance
with the GUAM Evaluatios of messurement dato
- Guide to the expressian of uncartointy In
‘measurement’

2 7]

M. Parirya Booncharoen
Calhration Department Marager

Calibration Range:

THES CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

colibvotion \eborotory.
JNIRANATEE ASSOCIATES COL LTI, 17025:2017
NSC-TIS-TiS 17035
CALURATION 0367
Potcticnem 7,11, Basgse i fabaratory
gk 0 Calbration services department.

m <Gm;9991
Emak sar xmlmnmm
Wik ats: waewfranates.

CERTIFICATE OF CALIBRATION

Page 10/ 2 Pages

Callbration procedure:

The Relaiive humidlly and (Ar Tempeimture

colbration was done By dn-Houe  calbration

method os W-CL-009 ord WHCL-0Taccording 1o

comparken method with Stawilard Chifed Mirar

hygrameter it Tmpengtuce senstr and standard
Velity generator chambr

Traeeability:
The  metsurements lgre  ftrocesble to  the

Certificase Mo, T CRT-22-67
MEASURIMENT [TEM  Reltive hrumidty with data logger
MANUFACTURER + My
IMODEL/TYPE + Data Logger: 1HHWE-2500L-0
Sensor; HNPGD
SERIAL HUMEER + Data Logper: ASOIS
Sensor: UIGA1220
1D NUMBER +AVE_FEDG08
CONDITION AS-RECEN ED + Used item
CLISTOMER +ALS laboratory group {Thadand] Ca, Led.
Kot Samn Luang, Banglok 10050 Thaand.
RECEIVED DATE 08 Jul 1024
MEASUREMENT DATE <18l 7024
1S5UE DATE £18 1 2004
ENVIRONMENTAL CONDITIONS:
Temperature 1230130 T
Felative Humidity 15501150 i
NOTED: I ¥
TABULATION OF RESULTS:

The table on nest page give the measured values.

Callbiated by:

L1, Sormadt Thachslad
[ M= Rttraparn Lersomphol
15 Ruangrsmpal Phaceremit

NAC |

TTAMATTEE ASON1 T

i system of mits (5l through National
Institite af Meraiogy Thatland [NIMT). Cortificate
number: THOD70-23 avd through frasalee
‘Agsocistes Co, L, Certificate sumber: COT-001-67.

Wncertointy of Mensurement:
The reporied uncertainty of measursment i bused
e the standand ..mnm,u muitipied by a

culrrm o a rw: probabilty  of
appvovimately S5K. The stondord uncertaingy hos
bewn delermined b accardonce with the GUM
Fvoltion of measurement doto - Guide o The
expression of aecertainty i megsurement’

M. Parinya Booacharoen
Cadibratian Dupartmint Maniger

NAC

JIRANATEE ASSOCIATES COLLTD

THIS CERTIFICA

MAY NOT BE

EPT IN FULL
N WRITING FROM THE LABORATORY

FOR REPROOUCTION HAS BEEN DETANED

Measurement fesults;

ULC™: Unit Under Calibration

“*+*End of Certificate of Calibration***

NAC

TRANYIEASRE TR | T

Continuation of Certificate of Calibration Number COT-120-67 Page 2 af 2 Pages
Result of Caibration: 71 Without Adjustment 1 'with Adjustment
20°Cta 40 C
Table 3: Thi i was sensor Modal: HMPGD 5/N: U3641220.
12 mam
LI Reading Emor LUncorsalngy
imm) ra re (1] -]
&0 20047 198 0.2 0ass
&0 25043 48 02 099
&0 30.034 58 -02 0089
80 35.028 ELE] 0.2 0099
40 40008 3837 “03 0.16
UUIC*: Urit Under Calibratice:
Rermark: inty of is0.16, based d multiplied by a age f k=2.21
providing a Ilwd of confidence nfamrmmlk!hl 95%.
***End of Cartificate of Calibration***
[\ !!b ! il
| A T\ W
FRANATEE ASSOCIATES 00T
JIRANATEE ASSOCIATES CC
e Fage 20l 2 Pages
wsuhs of calite: d - e
Mesult of Calibrstion; B without adjustment T with Adjustmant
Table 1: The results of ceibration of relative humidiny at 30 “C are rapored in table below.
Calibration Range:  200AH to BIAH
e Tumparaturs Standard Reading UL Reading Emrer Un¢siginty
re RH) (] [3eRH) + [BeRH].
FrEy e s ET) [
2.8 5054 473 a3 13
298 w68 774 5 23




NAC

Accrpdited cailbeation loboratary
ITRANATEE ASSOCIATES CO, LTI, ISOAEC 370352007
NSC-TIS-TIS 17025
Braratee Assockates Co. b CALBRATION 0367
31415, 6713536
Puichasem 7,7/1, b Watthars, Barkoicral Al speed measurernent laboratary
Barghok 10500 Thadand) Cafibrotion services departimmi,
Tk +GSMIBAIA1Y Centificate Numiber

Mokl + 53059
E-mall: nac -cabbeation | raraies.com
Wit st v rarates com CWS-DOL-EE

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages.
MEASUREMENT ITEM  Cup anemometer Callbrotion procedure:
MAHUFACTURER SNk The cup omemometer wos clbvoled ogminst
MODELTYRE Sensor WEOZF Standard mir velacky trensducer model: B45522
Data kogger: 110-W5-2501-0 oty 4 ¢
SERINLFRINER HEding WD AR Eiffeltyne wind tunniel with S00'em?. cross test
Diata ogger: AGEEL section grem, The Wi-CL-007 based an € 61400-
10 NUMEER < Rfa_FSCE44 17-1, Wind energy genaratian systems - Fart 13-
CONDITION AS-RECENVED sUsed item 1 Power performunce  mesurements  of
CUSTOMER us labaratary group {Thaskand] Ca., \m. lectricity produting wind furbiees, March 2017
= usne. ik
m.-( Suse Luang, Banghsk 10750 l‘h:llzﬂd.
ffacentiing ”
& BATE 11l 3033 This cgm\‘mnmm?.m(:nmvﬂf The
”‘“""’mmmﬁ 3R ey megsurement to recognied the ratianal
MEASLR i standands, ard o reaileation af the infernational
ISSUEDATE 121l 2023 system of units () through the NTMT (Natina!
Wetraingy istinute of Thadland) wa Cortficate
ENVIRONMENTAL CONDITIONS: Aumber; MW-0052-21 and MW-0066-22
Amb AR Tallaw:
Temperature 1230230 b Uncertainty of Measurement:
Redathon Fumiditg 1550 415.0 HRH The reported uncertainty of mensursmen is
Armpsphenic Pressure. 1010410 hPs bersen o The stasdard uncertaisly muktiphed by o
coverage foctor k=2, Which for o rormat
PLACE OF CALIBRATION - Efffel-type wind tunnel of lirsstes Asiacistes Co., Ltd. ﬂﬂfﬂmnmﬁﬂ The standard uncertainty
‘Fenfuation of measurement
daa - Guide 1o the expression i
CAUBRATION CONDITIONS “Wind tunnel ross-section aré! w0 e e Sl b i
A megsurement
‘Win dirmcticn fromtal srea” 100 o'
Diarmetar of mownting pipe” - e
Blockage ratio of test object’ o H
Precandisioning 24 hours at smbiet conditions.
Measuwmast Candition i during 124.0)°C, ML ke
TABULATION OF RESULTS:
The table on next page give the measured values.
Calibrated by: Approved signatory:

Mr. Farinya Booncharcen
Calibrtion Dupartmest Minager

1 W, Scravit Thachalnd
[ wliss Jtrageem Latsomphol

TIRANATI ASSOCETYS 0, UTD

m|mdmmumu

" plameter of meunting sipe:
* Ratio 10 *

Certificate Number

Page 2 of 2 Pages
MEASUREMENT RESUL
The , Unit Under 130 s for 5 minubes prioe ta calimation bekeg performad. The standard sirvalocty .5 m/s

05 my/'s was calculated by a standard air velocity transducer and :hnu: 5 mfs to 30 mfs wm calculated by & pitot tube with precision differentisl pressure
metar which was instailed 40 mm and talled a1 ceviter of the test sectian, The callration wis
earvied out under both rising and falling air velocity in the range af 1 m.fna 16 myfs at (:Ib':klan intenval of 1 m/s. The results of caliaration and associated
measrement uncerainties are reported In the table belw,

THIS CERTIFICATE OF CALIBRATION MAY NOT BE EPT IN FULL UI
IN WRITING FROM THE LABORATORY

FOR AEPRODUCTION HAS BEEN OBTAINED

NAC Accredited co\bretion labaratony

JNRANATEE ASSOCIATES CO., LTI, ISOYNC 1R25:2017
NSC-TISI.TIS 17025
Sranater Associates Co b CALBRATION 0367
3135, 6713536

Peachaser 1,23, bk Watthaprs, Ranghokeai, Air speed memsurement inboratory

Caofibration services department,

Certificate Number

Wi s s praranea cam CWD-DO1-66

CERTIFICATE OF CALIBRATION

Page 1 0f2 Papes

MEASUREMENT ITEM Colihrotlom procydere:
MAMUFACTURER The wing direction sensor was colbroted against
MODELTYRE Standord  Rotory Frcoder model  AXS00ITS
DMOM-PI-5-U0in an chese Fistsection of Effel-
type wind tunmel with 200 cm” Erpss test dection
L I area, The WII-000 based an EE61400-12-1,
Wind energy genertion Systems, — Purt 12-1:
10 NUMBER Pawer performance memsretents of electricity
CONDITION AS-RECEVED 3 producing sind turisnes, March 201 F wos used as
CUSTOMER M.s Inboratory greue (Thaland) o, . a calibration guidefine
ot S Luseg, Banghok 10250 Thailrs, peability:
This cevtificate pravices o trocenhifity of The
RECENED DATE 111 Jul 1023 measurement T recognized the national
MEASUREMENT DATE +31 hal 3023 stangdards, and to reafization of the international
ISSUE DATE 1210d 2023 spsTerryaf s (5] Mrough the NMT (Natono
Metraingy instiute of Thovand wia Certifioate
ENVIRONMENTAL CONEATIONS: Pieer DK
rwem:wdllnnInlh-llhrauu.‘nrnanm. 2![‘;:3.0 5 A
NRRATALL A iy The reported uncertainty of meosurement is
Relathee Fumbkdity 19504150 b Baesed an the standard uncertainty makipled by o
Almosghartc Prassurs o iy caveroge foclor k=2, Which for o pormal
el s
of approeimately S5% The stondand uncertoney
PLACE OF CALIBRATION - Eiffel-type wind tunnel of liranatie Assoclatis Co, Lid. s b " i
‘Eualuation of measurement
oty - Gurige i the expression of sncertminty in
CALBRATION CONDITION = Wind tunnel cross-section ates’ am ot GsUnTTNT
Win direction frontal apest 12 ot
Dismater of mouring pipa’ . mm
Blockegepatio of test abject’ 04 H
Procondisioning + 24 haurs at ambient conditians.

Measurement Condition 1 The awerage values during measurement are {23.8)°C, |43.0) %RH and (1011.6) hPa.

TABULATION OF RESULTS:

Calibeated by:
1 Me. Sarawit Thachalad
[ Maiss I trapeim L etiompndl

Mr. Parirryi Booncharon
Calibratien Departmest Manager

v om0 )

ma&;«mnu e g e

-
* CHameter of meunting pipe.
i

THIS CEATIFICATE OF CALIBRATION MAY NOT BE REFRODUCED EXCERT 1N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRITING FROM THE LABORATORY

[ Temp. wind tunnel Temp, raom Vs Error U =2
imfs) u] L9 fm/s i) ! .
1004 7384 FEES ¥ 02 031
2079 2408 B -03 031
3ms 24 nss -0.2 051
4.150 42 1335 03 031
500 1nn 3 02 031
W 383 1388 -0 051
704 2358 395 o0 031
a15 364 2385 03 031
2.00 1330 FEED a1 a1
1045 2340 2395 a1 031
113 7348 2385 a1 a1
1211 2340 23385 a1 031
1316 350 2385 0.1 031
1422 2340 2385 a2 LEN
1522 2133 385 4 [N
1627 384 a_ﬁ;_\ 0.2 0.31

Remark:

“velodty of sndand

\elndty of Uit Unger Calbratios

PHOTD OF CALIBRATION SET-UP

Caliaration set-up of the cup anermameter calibration in the wind tunnel of iranstes Associates Co., Lid. The cup anemometer shawn may differ fram the
calibrated one. Rerrark; The propantion of the sel- up is pat trus 1o scake dus to smaging geametry.

Certicate of Callbratjon®**

NAC

TRANKTER AT

Cenificate Number

CWD-001-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind drectian sensor was calirated aainst standard rotary encader by camparisan mathed. During calibration, the measurement was carried out at 45"
imengals in clockwise and counterclokwdse directions after affser aolustment has been made. The flow speed of wind tunrel fusually 5 mfs) is Ium canstart

‘while the sensor k rotated around its vertical ais. The resubts of calibration and sssocisted rted in
Al specd D 0 Emer
mfz Degree (°) Dagres () oegree ) .
45,000 a1 -4 a
90,000 a7 3 b
135.000 132 -3
o
500 1B0.000 180
225.000 228 ]
270,000 m -3 ' 10
315000 e G L k] 10
6D e 358 1 10
femark: '8

‘o
* Birmction of stardurd

* Binestien ol Unit Lnder Calbration o

FRANATI AL 0, 1T
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P
#3/14-16,67/36-36, 8ol Petchkasem?,7/1, Petchkasem Rd, %ﬁ ] 63/14-15,67/35-36, Sai Pelchhasem?,7/1, Petohhasem Ad,
‘ ‘Walthapra, Banghokyai, Banghoh 10600 Thailand. 4 : ‘Watthapra, Banghokyal, Banghok 10400 Thalland. o
NAC | Tel: (66) 02-86B0812#13 Fax: (66) 02-8680860 www/Irsnatee.com NAC Tel: (66) D2-B6BOBI2#13 Fax: (66) 02-B6BOBAD wwwjiranatee.com oo bliond

SRTIFICATE OF CALIBRATION O

g 2 of 2
Certificate No. : CDT-037.68
ge 1ol 2 Result of Calibration: 1 Without Adjustment [ Adjustment
Equipment Name: Data Logger with Temperature sensor Calibration Rangs: 20-40°C
Modet: LIOWS 25010 Function:
Serial INO A5 h:’ This was d with sensor Modet: HMPEO S/N: T2320501,
IS ISR Dimension : Diameter 12 mm. Length 80 mm.
Customer Received date: 11 Jul 2023 miniersion Standard UG
Name: ALS laboratory group {Thalland) Co,, Ltd. Calfbration date: 21 Jul 2023 Reading Reading Error Uncertainty
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 21 Jul 2023 el e e e
Khwaeng Suan Luang, Khet Suan Luang, Banghkok
10250 Thailand 20.060 18.6 05 0.099
T0 25.054 246 05 0,099
Reference Used During Calibration Calibration Condition 0 30.050 207 03 014
1.5tandard Temperature Probe Model: STS-100 AS00, Temperature: {23£3)°C
Sarial No.: 6ET682-09, Due date: 28 Mar 2024 Relative Hurnidity: {55 T 35.043 345 0.5 0.099
2 Digital Temperature Indicatos Moded; DT1-1000-A MK - o
II, Serial No.: 671407-00581 Due date: 22 July 2023 1 A8 g b i
UUE* : Unit Under Calibration
aiibnaiion Pacadiur Traceablity The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
The temperatura calibration was done by In-House The measurement results are traceable to the providing a level of confidence af approximately S5%.
calibration method as WI-CL-D01 according to imernational system of units (S1) through National
comparison method with standard digital temperature Institute of Metrology Thailand [NIMT) Certificate % End of Certificate %
Indicator end stendard temperature probe. The number; TT-D038-23, Certificate number: ER-D0G2-
temperature scale use was based on ITS-90. 22
Noted: The certificate fs valid onfy to the jtem callbrated an date and piace of caffbration.
Calibrated by = Approved Signatory: .......
[ Mr. Sorawit Thachalad A
[ Mise Jittraporn Lertsomphol NAC Calibration Department Manager
[ Miss Ruangrumpai Phoommit  TRATER ASsoraas o, |
THIS CEATIFICATE MAY NOT BE REPAOCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS
BEEN DETAINED 1N WRITING FROM THE LABORATORY
6G3/14-16,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
‘Wallhapra, BanghohyaiBangkok 10600 Thailand.
NAC Tel: (66) 02-8680812#13 Fax: (66) 02-86B0860 www jiranatee.com
CERTIFICATE OF CALIBRATION
Calibration Mo. : AH-01072023
Fage 1 of | Pages
Measurement Ilem : Relative humidity with dats logger
Marwslscturer + Hovalynx
Madel/Type : 110-WS-250L-D
Barisl Number : ABGSE
D No. : AYO_FS0544
Cuslomer : ALE laboratory group (Thailand) Co, Ltd
: 104 Phelthenshan 40, Phelthanahen Ad., Khweeng Suan Luang, Khel SBuan Luang, Banghoh
10260 Thalland, CONSOLE CONTROL UNIT CALIBRATION TEST REPORT
Cofbrsion O - W Baromctric Fromurs (sl = 7251
Ervironmental Condition: o Ty = s ane e R .
The messurement was carried oul in an amblent temperature of (25:3)°C, and relative humidity of (S0x1 5%, - e} =
LRanize coom Marlma Seiaases Do Spaiste Jag
Meesurament Melhod: Caforation Mo CHI0T-BKK_FSOS56 Rcforonce Dy GasMotorlD @ BRK FSTIZ2
Unit Under Calibration (ULC) was colibealed by comparison melhod with stendard chilled mirror hygrometer modet: 1 660- Doy GomMcicr D B4 PS5 Sorialba . AZNEMD
3 in the humidty generator chamber to cetermine the errora. e . R Correetion Fackor (Y] R ey
Ml He. : o Mot Cafloraion Dt ¢ Teeld
Tracaability: ey G Mnbar Orfice.
This inatrument was calibrated uwsing standard equipment whose ascouracy is lracesbilily through Malional Inslitute of AH a Psborgrecs oy Gon Wetor Ouliestion Gummynle Chmirol: Dy Seter
wnd to the ional system of unils (80 vin MCS Calibration, Inc. Cerbficate number: 20026 R — - — - — .
601, Due date: Sep 26, 2024, — — — o — — P o o = " .
E v | mm | om | mm | mo | mess | amano | wem | %0 = T i )
Measurement Date + Jul 21, 2023 = =3 =m 3 1m0 ] 3w | wmemno | w70 00 00 no 1.0003 i
lseued Dete t Jul 21, 2023 = am | mm | om | e | mo | smesas | ammoo | wem | o £ Er) e e
m s | =mm | om | mw | o | smees | amens | wim | 30 Er) ) = e
Measurement Results = im | mm | om | mw | s | swwes | waome | wem | 50 b £ = T
Tris equipment was connected wilh indoor air quatity probe snd Displayed [UF) o display. Model HMPSD, Serial num . s = ==
ber: T2320091.
Calibration waa perfarmed in the range of 20%AH 1o BOWAM
The resulls of calibration are reporied in lable below. W', M
Determined Standard gygieg Brror Lincertainty o, T
WAH) 1%AH) AH) %AH) ——
o 20 2007 -3.8 0.51 i s N 3 e
50 5023 -5.2 0.51
[ 8023 67 0.81
T \
/ -
3 i
] S m/ b
Parformed by F* — Approved Signatory:
[ mr. Sorawit Thachalad ’i/&%\\., Mr. Parinya Booncharcen.
] Miss Jitiraporn Lertsomphel 12 ASKICITTS

am Gatibration Department Manager
O miss Ruangrumpai Phoommit e

THIS CALIBAATION HEPORT MAY NOT BE REPROCEDUCED EXCEPT M FULL UMLESS PEAMISSION FOR REPRODUCTION HAS
BEEN DATAINED N WAITING FROM THE LABORATORY.




Stopwatch Calibration Test Report

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date - 10 Jul 24 MextCal. Date: 10 .Jan 25
Callbration Date : 10.ul 24 Ambient Temperature {"C) 338
Barometric Freczure (mmHg):  749.1 Temperaturs (C): 338
Callbration sheet No.:  C-100724-BKK_FSISST Felative Humidiy (%): %2
Refative Humidity (%) : 4.2
Digital Temperatwre 1D :~ BKK_FSOSS7 Reference Temperaire D RYG_FSD661
Sanal N : 1606041 Saral No_: 201090014918
Reference Stopwatch Data Console Confrol Meter Data Mods! - HC-STIV Modal © Digicon-CC-VT-MS
Stopwaich ID Na. - RYG_FE0S4D Dry Gas Meter No. : BKK_FS0S56 Mext Callbrate - 13 Now 24
: Mads! : eference
Model - FEDS od NC-5T2V e Temperaturd Digtal Temperature i, MPE Pass/ Fall
Serial No. - E18061 Serial Na. : 1606041 A} ok L5
Stack 0 [ 0 8 Pass
Calibration Date : 4.0u24 = P =1 o) —
Cerificate Na. - E-2407022 = ] al = P
100 % E] e Pass
150 143 E] 3 Pass
Run No. | Time Actual (m:ss:ms) | Time R, (m:ss) Di. (ms) Diff. {miin) - = H B =
un No. | Time m:zz:ms) | Time Reading (m:ss - (s . {mrin = — S = =
1 5:00:03 5:00 3 0.00005 300 209 E] 3 Pass
2 5:00:07 5:00 7 000012 0 42 ul e Pass
- i : - Probe 100 W E] 3 Pass
3 5:00:07 5:00 7 0.00012 120 113 E] 3 Pass
4 5:00:08 5:00 & 0.00013 0 = 1 = Pass
oven 100 W E] 3 Pass
s 5:00:05 5:00 5 0.00008 120 113 E] 3 Pass
8 5:00:07 5:00 7 000012 140 139 - = Pass
Filter 100 100 [ 3 Pass
7 5:00:06 5:00 6 0.00010 120 120 o 3 Pass
8 5:00:08 5:00 8 0.00013 140 141 1 2 Pass
Ext o o o 3 Pass
g 5:00:08 5:00 8 0.00013 10 10 ) 5 Pass
10 5:00:07 5:00 7 0.00012 20 ] L E=] Pass
Meter o o o 3 Pass
Average 0.00011 = = 0 = E—
=D 0.00003 50 0 o E2] Pacs
AL o o o 3 Pass
25 24 ] 3 Pass
S0 a8 E] 3 Pass
MIPE : Madmum emor of )
|t ‘l
Calibrate by : Approved by : e ganty s N"‘ﬂ"“_f T
Caiibrated by - T Thaizn ed by i o E
Mr. Saksit Phaisanphisut MrNatthapal Jiengwareewong imted by - Approved by - _—
M. Saksit Phaicanphicut Mr.Matthapc! Jiengwarsevang
RYG Field Service Scientict (4) RYG Field Bervice Spacialist (1) FIYIG Fiekd Service Sciertict (4) FIYES Field Senvice Specialist (1)
FORM MO.: F 06027 REVISION NO.-2 ISSUE DATE: 9 Fcb 23
Type S Pitot Tube Calibration
PROBE NOZZLE DIAMETER
CALIERATION DATA SHEET - .
Date Calibration  10-Jul-24 Due Date 10-lan-25
T ————— P— p— Pitot ID BKK_F50561 Inclinometer ID BKK_F51131
Pitot SN _ Vemier ID RYG_F50539
Calibration Sheet Na. : C-100724-8KK_FE0S62 Vmier Caliper ID.: BKK_FE1123
Nozzle Diameter (cm.) Hi-Lo D+ D0 +D0q/3
Nezzie D
D, o, D, Ao Doy Parameter | Value Allowable Range Check
1 0.305 0.302 0.3g2 0.003 0.303 -2.4 -10° < ol <+10° oK
o v
2 0.485 0475 0485 0.010 0.482 12 -10°< a3 < +10 oK
2.0 < plaas oK
3 0620 0635 0635 0.015 0.620 13 5% < B2 <45° oK
4 0.785 0765 0765 0.000 0.765 03 N N
5 0.970 0.980 0.375 0.010 0.375 0.2 - -
[ 1.085 1.085 1.081 0.004 1.084 0.005 L0125 oK
_ ' . . . 0.003 W =0.031" oK
T 1275 1275 1275 0.000 1275 0.310 0.188" to 0.375" oK
8 1610 1610 1615 0.005 1612 1468 1 105< PA/DL< 15 oK
0.91 21Dt A=3Dt oK
D, o, Certify that pitot tube/porbe meets or exceeds all specifications,
Where - crieria and/or applicable design features and is hereby assigned a pitot tube
D.0uD, = There diferent noze diameters at 60 degrees to certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.
aach cther, each meacured - "
Ap = Maimum distance betwesn any two diamet=rs,
must be = 0900 mm.
Dag =(Dy+ DOy = Dy)/3
MEASUREMENT PLANE
Cafbraed by : fpprovedby Fhaise o i ]‘Lﬂﬂlw i samsecamg,

{ M. Saksit Phaisanphizut ) { MrMNatthapd Jiengwarsewong )

RYG Field Service Scientict (4) RYG Field Service Specialict (1)

by :

\pproved By

{ Mr_ Saksit Phaisanphisut | { Mr.Natthapol liengwareewong |
RYG Field Services Scientist (4)

RYG Field Services Specialist (1)

FORM NO.F 06-124 REVISION NO.: 0 ISSUE DATE: 2%/12/23




ENTE l: I~ Calibration Certificate

Certificate No: s 660705
Date of issue :  L4-Now-23

Instrument description  :  Fue Gas Analyzer T T .
Instrument modal t Testo340 Hipgionn ? f
Contral unit serlal no. - )
Instrumentsarialno.  : 63119028

1D na. e contral no. = RYIG_FS0565 4 o
Manufacturar : Testo SE & Lo, !
oy e ] e 2fnig |
Probe modal 3 :
Probe serlal no. -

Customer name t ALS LABORATORY GROUP (THAILAND) €01,L7D,

Customer address ¢ 104 Phatthanakan 40, Phatthanakan Roed, Khwaeng Phatthanakan, Khet Suan Lusng,

Bangiak, 10250 Thalend
Total pages of certificate : 3 Pages
Receiving no. i L233mE
Recaiving date., t D6-Nav-E1
Paramater of calibration :  Gas Calbrationxygen 2.456,10,04,321.02 %vol, Carban Mangxide 60,14, 302, 1003 ppm,
Mitric Qe 30,01, 151.5, 322.5 ppm, Suiphur Diakde 50,35, 100.5, 6008 pom)
Condition of LUUC, : Usad
Ambient condition Al of the Measurment ware caried out the stabilized Inbotary
Temperature 13 =50C
Humigity i 55 & 15%RH

Calibration place % 177121 Sai A7 Yok 48,

, Laksi, Bangkok 10210

Calibration procedure no.:  This instrument was caibratsd by compesisan with Standand gas mixture acording
o calibration Wark Instnction no. WI-CL-28-C

e califwation mmmewmmﬂMydmmwiv.wareau\sﬂgmvfwummafmmr
Atioled by coverae foor =2, wivoh for 3 nenmal distmhution COFTERTINGE B0 3 Coverage (NDOSIy of anomyimatal 95,

This certificater fs anoted ol 1o e Lndar fest Emaronmantal comdition,

Thais Cabtymbion Cartificale may not b copardiuced oier thav i) T gt vath the permvssion of the Ssuing iboratony,
Cailadion cortificates wittout signative and sea' not vali and The results redate o iD the e bestedcakivaled,

??n;mamnmmrmmmmrwmm:mwm i realine mersrament sccoring £ ine

ndermationad System af Liaits (51}
Date of calibration £ 1F-Nov-23
ps— ﬁ, [l
M. Kmanchal Khamdoung Mrs, Nangluck Wangssttes
Calibration Technician Technical Manager
EM-CL09-C Rl Pagen 1ol 3 Issued Dato 25/02/16

Entech Industrial Sciution Co.Ltd,
17121 Sci Ngsrworewan 47 Yaek 48, Toonssonghong, Laks.

Tax D 01086360

Kok 10210 THAILAND Tel 0-2779-B288 Caib
1w eniecnon h

onifentach eoth

Calibration Certificate

ENTECIHH

Results (Aftar ad ) (Table 3)
ar st Standard Mean of B Uncertainky
Values uuc [£3]
02 (%vel} 2496 241 1058 nas
02 [Wvel} 10.04 9.96 0.08 n2n
02 {%vel) a.m 2113 a.11 030
€O {ppen) a0.14 Bl 0.8 3a
OO {ppm) o2 k1 r) 1] €0
C0 {ppm) 1003 1001 2 1z
NO (pam} 3001 2 1.9 8.0
O {ppm) 1515 153 15 a0
MO (ppm]} 325 319 35 12
502 (ppm) 50.36 52 1.64 6.0
502 (ppm) 100.8 mn3 22 6.0
502 (ppm) G008 04 3.2 13

Remark : 1 cmol/mol = 1%yl 1 pmol/mal = 1 ppm.

End of Report

FM-CL-09-C Rev 8 Fage 3of3 Issued Date 60216

: . Laksl Bargeck 1021
TaID | 0105536035551 wws

THAILAND Tel 0-2779-ES88 CalbratonBantech co.th
reath

ENTECIHH

o
(L

Calibration Certificate

Certificate No.: G 660705

Standard References (Table 1)

Standard Certificate No. Vendor Dus data
| Cropgen ( 02 ) 2,996 % val 4119/21 " Unde T
Creygen { O ) 1004 5 Val G153 Nimt L8-Hoy-26
Cheygen ( O ) 2102 % val CG-001-72 Nirrt 10-Feb-27
Carban manaxide  CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-z?
Carban manaxkde  CO ) 302 pom 1915/23 Lrkle 1625
Carban monawide [ CO ) 1003 ppm 2564/23 Liricle 10-5ep-25
Hitric Cricke MO ) 30.01 ppm CG-I014-33 Nimt 19-Feb-25
Mlitric Dricke { ND ) 1515 ppm 0161/23 Linde 23-dani5
Hliric Cnddie MO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dicoeele {502 ) 5026 ppm 200423 Linde 17-Jul-25
Sulphur Dicoccle {502 ) 100.8 ppm 350722 Linde D-blv-24
Sulphur Diede | 502 ) 600.8 ppm 2003123 Lirele 17-Jul-25
Measured room conditions
Temgerature ¢ 124 T Humidity 678 SEH Pressure ¢ 10002 mbar
Calibration conditions
Gas Temperature ¥ °C  FAowrate @ 600 mifmin Gas pressura ¢ 10072 mbar
Calibration Results (Befor adjustment)  (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [E1]
02 (%val) 2458 244 0.058 015
02 (vl 10.04 656 -0.08 0,20
02 (%val) 2102 2113 011 a.30
0 (pam) B84 a6 5.86 30
€0 (pam) 30 36 16 L]
€0 (pam} 1003 1048 46 12
O (ppm) 30,01 27 a0 an
T {ppm) 1515 148 as an
NGO {ppm) 3225 309 1315 12
S0 (pom) 50,36 52 L64 6.0
502 (ppmi} 100.8 103 22 60
L so2 (ppmp 6008 604 3.2 1
FM-CLO9.C R 8 Fage 2o lssued Date 2002115

Entech Industrial Solution Co.Ltd.
17121 Sci Ngamworgwan 47 Yask 48, Toor

Bargkols 10210 THALAND Tel, 0 BEAE Calbrmtondoniechonth

ASE81  wwwenteshooth

CALIBRATION LABORATORY C0., LTD.

2r90-11,44, 55 Sl Frasan Manukt 23 Yank 4. Prasest Manukit A, Ladphrao, Bangkok 10230 AR o e
3 EENEBITED

Tol, (Q-5TA03534 Fax 02675272

Caugran sh

HHSEAL SR
ACTM-ZEIA

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VACUUM GAUGE
MANUFACTURER QUALITYWELL
MODEL/ TYPE 2 NiA
SERIAL NO. 1 VGOZIRYG_FS0333]
CLID. MO, i 2123006%6
| NEXT CAL. DATE 48
JOB CONTROL NO. 1 23032M034807 et —
CUSTOMER @ ALS LABORATORY GROUP (THAILAND) CO., LTI,

1M FHATTHANAKAN 40, FPHATTHANAKAN RD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : 29 March 2023 DATE OF ISSUED : 31 March 2023

Repert of calibration sereening must ned be taken in part, Except complete. Calibration T. ry Ca., Lid.
Calibrated By : Sittipong Pimdee
Calibration Engineer
Approved By : Mongkol Yorsoontorn

Authorized Signatory
31 March 2023

This Calibration Certifi s " ¥ to which realize thi s aceording

ta the Internntiennl System of Usits { 513

Certificate No, Q23034807
F-011-04/01-12 page lof 3

010}

@ckocaliation




CALIBRATION LABORATORY Co0.,LTD.

210-11,4, 55 5ol Prasen Manukl 29 Yaek 4, Prasart Manukil Rd,, Ledphrao, Bangkok 10230
Tol, 2570-0350+4 Fax 03-5T8-2672  wewcaHsbobory.mon  E-mnitsae@eabnboralon mom

CALIBRATION LABORATORY Co.,LTD.

210-11,14, 55 S Prassunt Marukil 23 Yaek 4, Prasert Manukil R, Ladphras, Bangkak 10230
Tel, (3-5TE03534 Far 026783 sHaralory con E 2 V

CLC

dited

CLC

REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

The DUIC was exercised by applying s known pressure from its zero to full seale 1 times. Then 2 series of known

FOR gmuige pressure were applicd. The ST reading were recarded and the means value were reported o the table below.
CALIBRATION DATA
NOMENCLATURE & VACUUM GAUGE
CORRECTION OF PRESSURE
MANUFACTURER E QUALITYWELL
STD Reading  inHg ) Coarection [ mHg )
A T i DLIC Test point ( inHg }
MODEL / TYPE NiA U T U e
SERIAL NO, © VGOZIRYG_FS0333] = g S = =
DATE OF CALIBRATION  : 30 March 2023 200 2011 2012 011 012
=260 -26.18 -26.19 -0.18 19
210 2721 -27.22 021 022
ENVIRONMENT CONDITIONS : BT} 230 2830 030 030

Temperature 1 (23%2)% Relative Humidity : {551 10) %RH N
Uneertainty of measurement & 0.06 inHg

Transmining fuid : Alr,
PROCEDURE USED :

Note. The Seope of Aceredited ANAB Cenificate No. ACDM-2514 Version 008 Page 36 of 54
This instrument was calibrated under procedure Mo, CLC-CPPP-05 sceording o DKD=R 61 ag calibration guidelines.
The calibration was performed by direct measarement with Document Process Calibrator and Pressure Module

which maintsined by the Calibration Laboratory Co,, Ltd.
This 1 lid for the above stated inst 1/ ly.
REFERENCE STANDARD USED : e e Y

Document Process Calibrator, Fluke Model T41B S/N. 8255020 with Pressure Module Model TO0PDS S/N. 89404505,

TRACEABILITY :

The are traceable to iomal System of Units (S1), through Mational [nstitate of Metrology {Thailand),

Certificate Mo, MP-0035-23, Due Date (2 February 2024,

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverawe Factor of k= 2. 1 has been evalted

slibration of Pressare Casges (DKD-R 6-11" whick provides a level of confidence spproximately 95%. o End of Certificate #4#

acconding to the "

Certificate No. Q23034807 Certificate No, Q23024807
F3-011-04/01-12 page 2of 3 F3-011-04/001-12 page Jof 3
EEsE =]
]
ackalbeanon Selecalinasor

&& DKSH &= DKSH

. Certificate Mo.: CO6230442 Page 2of 3
Certificate of Calibration Calibration Resulis:

Without Adjustment
SPECTROPHOTOMETER e No.: COB230442 Wavelangth Accuracy (nm), The speciral bandwidth of Std at 5 nm and UUC at & nm
) Tt (55 e Standard Wavelength Unit Under Callbration Comection Uneartainty
2021761 (RYG_ENOTTS) Job Na: WO0-00005382 i 41 Ae 059
HACH Page: fofs 537.00 536 1.00 0.59
In Condition 638.00 638 0.00 0.58
T47.61 748 038 059
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) 807.04 sor 004 058
616/10 Moo 5 T.Maenam Khu, RN T -‘:’}f_gﬂ g Photometric Accuracy (Absorbance)
A_Pluakdaeng, Rayong 21140, Thailand. ) Ja{ ‘Wavelength Standard absorbance  Unit Under Calibration Comection Uncartainty
APPROVED BY ...z5.- : 0.0000 0.000 0.0000 * 00045
Environmant Condition: Temperatura 21 *C i 0.1 NE)}?CAL DATE . e 0.2930 D280 0.0040 0.0045
Hurmidity 616 %RH + LA=IC] 0.5168 0.517 -0.0002 0.0045
1.0298 1.026 0.0038 0.0045
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry) 0.0000 0.000 . 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, i 0.2887 0.281 0.0057 00045
APluakdaeng, Rayong 21140, Thailand. 0.5073 0.508 0.0013 0.0045
1.0083 1.003 0.0053 0.0045
Calibration By: Mr.Nattapal Rungrueang 0.0000 0.000 0.0000 0.0045
Calibration Date: 18 September 2023 pun 0.2516 0.249 0.0028 0.0045
nm
The Method used: In house method, GAL-WI24, base on ASTM E 275-08 and ASTM E 387-04 0.4585 0481 0.0015 0.0045
Traceability: This is to the CRM by National Institute of Standards and 0.8334 0.833 0.0004 0.0045
Technology (NIST) through Stama Scientific Limited, 0.0000 0.000 0.0000 0.0045
The standard for Wavelength Certificate No. 111583 and 111584 0.2461 0.244 0.0021 0.0045
The standard for Photometric Certificate No. 9114584 SR in 0.4852 0.466 -0,0008 0.0045
The standard for Stray light Certificate No. 111585 0.9468 0.945 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.25
- T 0.0024 0.0045
ﬂ"m . . 0.5040 0.504 0.0000 0.0045
(M. Natiapat Ru (M Nithun S ) 1.0032 1.000 0.0032 0.0045
n Authortzad signatoey 0.0000 0.000 0.0000 0.0045
This carficate i ssusd fhe units of of inita (31). 1 provi of International 0.2579 0.256 0,0010 0.0045
national sandard of cther recogrioed rational standerd laboratores. 635 nm
o ity . ik oblainad om - — 0.4871 0.497 0.0001 0.0045
provids & level of confidence of BE%. e Guice o Expreasion of Uncedainty in Measwremant (GUM).
by eonditions, .mmmmumm:mm.mum.mwulmu — DS 0.0020 .
ruprocuced axcapt in full without approval of DKSH Technology Limited
Ui Borenater maluled e v funmasy o Tutald dife
\DKSH Tachnology Limted DSH Tachnology Limsd
Eic] 1028 2530 uEE SYHUTIN ERnIe T Ny 10280
m:aﬂ% ] — ﬁ mﬂﬂ%mwmn%

Delivering Growth - in Asia and Beyond, GALFM-CO6-15: 12 Sep 2022 Delivering Growth - in Asla and Beyond. CALFM-COB15: 12 Sep 2022




&= DKSH

Certificate No.: CO8230442 Page 3of 3
Calibration Results:
Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbancs | A)
391.44 +-0.11 nm 39 a6 1.444

* Calibration Marked * Mot TISI Accrediled " in this Cerlificate have been included for completeness.

The End of Certificate

im fronos nnTTal ovin
o

DHGEH Tocheieny

2533 mnarim U ranesTrud T Tt 10260

F33 Sushumt Road. Bangohak, Phrakhanong, Bangssk 10260

Phome: 55 2638 7000 Enud: i Wabaita: moww.

Delvering Growth - in Asia and Bayond CALFM-COG-18: 12 Sep 2002
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&= DKSH

reftluenu: WO-00005362

sinrdofla; SPECTROPHOTOMETER Ju: DR3800 wiereda: 2021761
rasay (§u) AIasEy ()
18 Sep 2023 TwnmsaTraLia 18 Sep 2023 WU
dndi | oo Unk | Ludnd
Ganearal
=2 (m] 1. erwsnynleto B2 m]
= o 2. Arudsann ( gedldfoem, mulu-uanead) = O
| O 3. v O — 1 100 (On-OF Swicth) B O
= m 4. 1junn (Keypad) ] m]
[m] (] i v (Display, Screen Confrast) = (]
Spactophotometar
O = 6 useiwlvivi (Battery Backup) >= 2.5 VOC o o
o o 7. dmpuBaneusvaiu (Wavelength Control) [m] [m]
[m] 8. mywumafu (Wavelength Check) B [m] B0Tnm=807 3nm
O o 9. ummsrudlausk (UV < 3,000 hour) O o
= o 10, umasrinwdlaus (Visible < 5,000 hour) = i
O ] 1. wadiauaiedatt (Carousel Module) (] o
i Mater and Conductivy Mater
[m] (] 12.  BufiTnen | Electrode and Connection Cable ) O o
= O 13.  ssrusnsasAulu Electrode (Level KCI ) m] [m]
O m) 14, ehilnfudas Electrode (Dust Protection Hood) u] O
=] O 15, wviuifinTnam (Stand) (m] [w]
Turbiidlimedar
0 o 16, mArwsuiven (No Sample) m] [u]
O 17, swfumsisseusiue (>= 2.5 i 3.0) O O
Auformatic frator
(m] O 18.  dmm Piston Bureties O [m]
(m] (] 18.  Funclion Rinsing and Dosing (m] [m]
[m} ] 20. 1:uuviaa1ummmmﬂnsniﬂs:nau m] [m]

ifaudoyinuul :

Vi R mnTuTad 43
[r==]

Mr.Nattapat Rungrusang
Sarvica Enginear

10200
533 Sukhurw Rioas, Bangohak, Phrakhanong, Sangeck 11260
Pnone: 65 2638 7000 Ema i "

Delivering Growth - in Asia and Bayond.

CAL-FM-R31-00; 20 Jul 7022

DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date - 10-Jul-24 Barsmetric Pressurs { mm.Hg | : T49.1
Mext Calibration Date 10-Jan-25 Fislative Humidity (%) 462
Temperature ('C | 338
Dvy Gas Meter Dats Beference Dvy Gas Mefer Data
Calibraion shest No. : C-090724-BKK_FE0563 Fisference Dry Gas Meter D © BKK_FE1122
Dry Gac Meter ID  BKK_FS0563 Serial No. A2003240
Serial Mo, 1606011 Camection Factor (Y] : 08624
Madel Na. NC-E2-CV Nt Cabration Date : T how 24
Dy Gaz Meter
Fisferance Dry Gas Meser Caliration Dry Gas Meser )
=] i Von (L] ™ To | Bmim|  Facwr
Final Irital Teeal 3] Fral ntia | Teml | (C) (c) (e (v)
3000 ) 3000 7o | o= | ow | == | @0 70 E) [
3000 ) 3000 Erl e wor | m= | =m0 70 E) [EE]
5000 [ 5000 zo | e wor | e | =0 T ET) [
5000 [ 5000 7o | e | oo | wes | =0 T ET) [
000 [ 000 7o | w33 | oo | w=m | =0 T ET) e
000 [ 000 zn | wz | e | m= | =0 T ET) [
g oa7aT

¥ = Ratio of reading of mierence diy gas meter o dry gas meter ; mlerance for indhidual 2 0.05 from average.

¢ Ao e

Caibrate by -

iy, g Loy

[MrMNatthapc! Jiengwareewong)
FEYIE Field Benice Specialist 1)

Mr. [ tokom.siwasa ]
FYG Fiekd Service Scierdit (2)

FORM NO.: FOSZ3 REVISIDN NO: 1 ISSUE DATE: 30622

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Callbration Date © 10.Jul 24 Ambient Temperature {"C) 33
Callbration sheet No. . C-100724-BKK_FS0S63 Relatve Humidiy (%) 52
Digital Temperatre 1D BKK_FS0563 Refarance Tempersture D RYG_FSDSE1
Setal No. - 1606011 Seriat No.: 201090014318
Modi © Xo-E2CV Modi : Digleon-COAT-MS
Next Callbrate : 13 Now 24
Location Emor wPE Pass/ Fal
© c -c
Stack [ o 0 3 Pass
25 25 [ 3 Pass
0 ] [ 3 Pass
100 00 [ ] Pass
150 150 [ 3 Pass
200 193 El 3 Pass
250 250 [ 3 Pass
300 ) El 3 Pass
500 =) El 3 Pass
Prote 100 100 [ 3 Pass
120 113 El 3 Pass
140 133 Bl 3 Pass
Oven
Fitter 100 100 [ 3 Pass
120 120 0 13 Pass
a0 140 [ ) Pass
= [ o [ ) Pass
10 0 0 3 Pass
20 13 El 3 Pass
Meter 0 o 0 ) Pass
25 25 0 ) Pass
s0 50 0 13 Pass
ALX [ o [ ) Pass
25 E 0 3 Pass
El 0 0 ] Fass
MPE © of 7
¢ Al frmpe - ~ 1.
Caiibrated by - Approved by : A

Mr. Jittakom. Eriwaca

RYG Fisld Senvice Scientist (2)

MrNatthopcl  Jiengwarsewang
RYE Fisld Senvice Bpsciafist (1)

FORM MNO.: F 06027 REVISION NOL:2 ISSUE DATE: 3 Fek 13




Sartorius (Thailand) Co., Ltd.
128 Rama 9 Fcad, Huaghwang, Husyionang, Banght 10310

@ﬁjﬁ of Calibration

Sartorius (Thailand) Co., Ltd.
425 ama B R, Hisaykmrang, Husswang, Bangkoks 10310

et

PModel Number:  MSUZ245-100-DU Certificate No. : 24BCI0073
wmm: Arnalytical Balance lssued Date :  Friday, February 23, 2024
Serial Number 1 0031709652 Refl Ne.: 229196
10 No. ; RYG_END003
Manufacturer:  Sartorius Page No. : 10f2
Customer Name : ALS La Grou ilznd) Co.,Ltd, ng Branch]

616/10 Moo § T.Maenam Khu, A Pluak Dasng, R 21140, Thailand.
Callbrated Place : ALS Laboratory Group {Thekand) Co., Ltd.(Balance Room)

518/10 Moo 5 T.Maenam Khu, A Pluak R 21140, Thailand,
Calbrated By:  Mr.Chonchai Inthana

Callbration

Calibration Date : Thursday, February 22, 2024 Procedure No. : This ealibration was conducted by

Using in-house calibration ure number

Based an UKAS LAB 14 2015

Ambilents Condifions:
Capacity : 220 a Readability : 0.0001 a Tamperature : 2374 * 5.0%
o son xl:lz: 62.0 % RH : 10.0 % RH
Dl Mo tnstatain ] Sendn ) fapsived (2] B0 calbeatony Mansanaece Equipment Conaition: (=) Geed opirsa [ Fale
Measurement Method

UKAS Publlcatit_m Ref :Lab 14

The measuement uncertainly stated s the expanded inty whi uncertainty musipl
coverag f5clor k=2) to pravide a level of t imately 95%, I is determine in aummai“»b'"“
1“'" {GEUM). The calib actifi the il el B
e asur ] an cetf o Maticnal which
o “:mm' lion:ﬁ'; tothe & System of Unils (S1). Report of Tolerenee cama form list of
Traceability:

emp Lutron MHB-38250

This cartificale retate and apaly this equipment anty.

This certificate may nat Be raproducad oiher than in full axcapt with Q""‘ H

lhepui_uwﬂmaomlurmawrlwwmmumdmw o

Sartorus. {Tnatand) Co, L. !
B

Mr.chenchai intmanaiTechnical Manager)

S0P FM 33 03 February 2022

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Requesi No. 21-67/0292 MTC No. EEL. BF.  £3/0267

CALIBRATION CERTIFICATE
Submitted by 2 ALS Labortory Group (Thailand) Co., Ltd,
Address 1 104 Phatthanokan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suin Luang, Banghok, 10250

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1€, Bangpeo [ndusirial te, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deeseription : Sound Calibrator Temperature {23+ 3)°C
Manufacturer : Rion Relative Humidity  : (504 15} %

Model s NC-T4 Ambient Pressure  : (101,325 + 1.500) kPa
Serial No. S 34178121 (IDRYG_FS0213)

Standards used ;1. Digital Funetion Synthesizer NF Electronic DF-153A /N 122037,
2. Measuring Amplifier Bruel&Kjuer 2636 S/N 1537484,

3, Programmable Attenuator Tamagows TPA-303A SN OF 2214,
4, Digital Multimeter Agilent 344014 SN MY44005560.

5. Pressure Transmitter Vaisala PTB202AD SN TOG30001.

6. Audio Analyzer Keithley 2015-P SIN106405.

7. Condenser Microphone B&K 4180 /N 2889871,
Calibration Procedure; CP-102-04 based on TEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technigue.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Labaratory (EEL), which are traceable to the International System of Units through the MNational Institute of
Metrology (Thailand).

al reading is attached herewith and the uncenainty limits queted refer to the

The information on
measured values only.
Date of Recelpt + 19 Feh, 2024

Date of Calibration

| 28 Feb. 2024 Lz
[4

SARTORILS

ﬁ of Calibration

Model Number:  MSU2245-100-DU Cenificate No. : 24BCI0073
Description : Analytical Balance Issued Date:  Fri February 23, 2024
Serial Number: 0031709552 Reference No.; 229185
ID No. : RYG_ENDDOO3
: Sariorius Page No. © 2of2
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading error)
| unclgr | maas ar placed dowd, L, \'—5: s
pastocly ™a musedlo  |midle ef (e weighing pan and between each of fur sdilonal
xprrss oprduCIBRTY quanhitvey.
Nominal Value : {Low Lead) 20.0000 2000001 INominal vaiue © 100 L]
w g 20.0000 200.0000  |Tolsrance 0.0004 9
Tolerance 20.0001 200.0001
00001 g 20.0000 200.0001 Difference
20.0000 200.0001 1 _
Nominal Value ; (High Load) 20,0000 200.0001 2 | 0.0000
00 g 199888 200,000 3 | -0.0001
Toerance 200000 200.0000 ry 4 | 0.0000
0.0007 g 20.0000 2000000 e 5 | 0.0001
20,0000 2000001 B -
Standzrd Deviation 0.00005 0.00005
Linearity
¥ Descabe: L
Tolerance 0.0002 a
Womingl Veke Conventional Mass Valug Displayed Value Devlalion Unceriainty
] ] ta) i3) Igh
0.01 a.0100 0.0100 G. 0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013
0.5 0.5000 0.5000 0.0000 0.00013
1 1.0000 1.0000 0.0000 0.00013
5 5.0000 £.0000 0.0000 0.00013
10 10.0000 10.0000 0.0000 0.00013
20 20,0000 20,0000 0.0000 0.00013
50 50.0000 50,0000 0.0000 0.00024
100 100.0000 95,9999 =0.0001 4. 00018
200 200.0000 199.0699 -0.0001 [ ©-0doz2s
End of Report
SOP FM 53 03 Februgry 2022
TISTA A e R
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) .
Request No. 21-67/0292 MTC No. EEL. BP. 83/0267

The reported expanded uncertninty is based upon a standard uncertainty multiplied by o coverage

factor k=2, p

fid of ly 95%.

iding a level of

Nominal Cutput of Unit Under Test = 94 dB re 20uPa at 1000 Hz

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IECA0942:2003 Class 1
1/2 inch Bruel& Kjaer 4180 54.01 001 +0.10 040 dB
2,
Standard Microphone Measured Frequency Deviated value | Uncertainty Taolerance limit
Type (Hz} (Hz) (Hz) TECS0842:2003 Class |
172 inch Bruel&Kjacr 4180 1003.1 N | +15 +1.0%
3. Total Distortion
Standard Microphone Measured Totnl Distortion Uncertainty Tolerance limit
Type (%) (%) IECE0942:2003 Class |
L2 inch Bruel&Kjaer 4180 180 +0.50 +1.0%

Note : 1. No adjustment.

2. The calibrator pressure comrection was nod included,

3. The microphone volume correction was included at level of 0,16 dB from miEL==F=

Calibrated by :

{Mr.Weerachai Deechaiy

Date of Calibration

Date of Issue

Approved by :

.

: 28 Feb. 2024
: 29 Feb. 2024

rye T
Electrical and Elnélr'.t'nﬁ;l‘ g;‘ﬂd'al‘ds Labaratory

Industrial Metrology and Testing Service Centre

Ref : 2011267021900719001

End of Certificate

2i2




SITHIPORN ASSOCIATES CO., LTD. A
CALIBRATION LABORATORY SITHIPORN) Stk
i sociates 1/_.-5\

A51-4511 Sitirthom Read, Bongbum, Bongplud, Bongkok, 0700 Thedond "*nm"
MIETELS 170
Ted, +£6 24338331 £mal : calbratong@sithipharn com CALIRANON 1334

Cert. No. : ACL24071
Pages : 1ofB

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL~42 / Microphone UC-52 ¢ Preamplifier NH-24

Serial No.: 012227241 143486 / 22620

1D No.: RYG_F50023

Condition As Found : GOOD

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - . .
Ambient Temperature : (230 +3 ) c (Hiwa o ?‘ |
Pressure : (1013 £3) kPa R
Relative Humidity : (50,0 £20 ) % ) ‘-q@ 3
Received Date : 11 JANUARY 2024 - e 2156

Calibration Date : 22-24 JANUARY 2024

Date of Issue : 24 JANUARY 2024
Calibrated hy : Nathakorn Pisutpaisan
Approved by : W‘
g .
{ Thanakul Petchurai )
This cert is issued in d: with the requi of ISOVTEC 17025 standard, may not be reproduced

ather than in full, except with the prior written approval of the head of Calibration Laboratory,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)
451-461/) Sirintharn Road, Bangbumry, Bangplud, Bangkok 10700 Thakand assoclates
Tol 48624328321 Email:calbration@sithiphorn.cam MODITE N
Cert. No. : ACL24071
Job Ne. : VOCGTACOOS4
Pages : Jof8
of it :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (di)
L. Absolute sensitivity 0.2 NIA
2. Self-generated noise 0.2 NIA
3. Acoustical signal tests of freq
125 Hz 03 .6
1000 Hz 03 0.6
OO0 Hz 03 0.7
4. Electrical signal tests of freq iightings
For 10 He to 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
Far > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 03
9, Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11, Overload indicati 02 0.25
12, High level stability 0.1 0.1

< G AN

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY
SITHIPORN)
4514511 Sirinthorm Read, Bangburnr, Bangglus Bangksk, 10700 Thaiand associates
Tel. +58 2433 8331 Emuoil : ecilbration@eithiphoencom ::I;S.Imfg':ﬁ
Cert. No. : ACL24071
Job No. : VC67AC0054
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of freq ighting with Anechoic chamber and Refi
Standard Instruments.

For tests results of each items were made by rvation of each I fisplay and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments ;

Instrument Model Serial No, Cert. No, e Diate
‘Waveform Generator 332104 MY48017076 EF-000%-23 07-FEB-24
‘Waveform Generator 33511B MYS2302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MYS53220104 EEL.BP 3010266 13-FEB-24
Digital Multimeter 33614 MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 344614 MY 60024273 EEL.BF 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 G2100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-4ZKAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.,
3. This certificate is traceable to the intemational system of unit maintained at -

3.1 National Institate of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

r

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY ;
SITHIPORN
458611 Sirintharn Read Bangbumry, Bangplud, Bongkok. 10700 Thailand associates
Tel 4862433833 Email: cebratisn@sithipharn.com NSCTISLTIS 17055
CAUBRATION 0394
Cert. No. ¢ ACL24071
Job No. @ VOGTACDO54
Pages  : 4ol 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Aceeplance
Acoustic Signal Value Deviation Lirmit
(dB) (dBE ) (dB ) (dB )
93.9(93.98) 93.9 0.0 403
2. Self-generated noise
2.1 Mormal rest
Measured Value
(dB)
17.3

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value

Weighting (dB}

A - weight 14.8

C - weight 20.6
Flat 264

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 54 dB

Froqueny Deviaticn from varios Toguasy weigiling reaposss curve {9B)
o Flat Coweight | A-weight Aceeptance
Limnits
125 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
#000 1.4 15 15 +5.0

o A -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145111 Sirinthaem Roced, Bangbeming Bangpéud, Bangkak, 19700 Thailand
Tol+6% 24338331 Email-calibrotion@sithiphormn.com

SITHIPORN)
associates

NSCTISATIS 17025
CALIBRETION D394

signal tests of frequency welghti
Weighting network response with relative to | kHz.

Cert. No. : ACL24071
Job No. @ VCO6TACDHIS4

Pages : 508

Frequency Deviation from varicus frequency welghting response curve (dB)
e Flat Coweight | Acweight v
Limits
63 0.1 oo 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 oo 00 +L.5
500 0.0 0o 00 +1.5
1000 0.0 0.0 00 +1,0
2000 0.0 o [1X1] +2.0
4000 0.0 0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and fime weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 +0.2
C - weight 4.0 4.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Mensured Dieviated Agcepance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB )
Fast 4.0 04.0 0.0 + (L1
Slow G40 94.0 [0 +0.1
Leg 94.0 54.0 0.0 +0.1
6, Long - term stability
SLM Display | SLM Display | Deviated [ Acceptance
Frequency at initial at final Value Limits
Weighting [dB ) (dB) (4B ) (dB )
A - weight 94,0 94.0 00 +{.3

> B

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

A5+a51/1 Sirintharm Roce, Bangburmru, Bangplud, Bengkak, 13700 Thailand
Tol +68 2433 B331 Emai : calibration@sithiphorm.com

SITHIPORN
associates

Cert. No. : ACL24071

Job No. : VCGTACDDS4
Pages : Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB ) {dB } (dB ) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cyele Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 Akl 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25
200 BOO 134.0 134.0 0.0 1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow
200 EO0 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -1 1.5;-5.0
SEL 2 3 108.0 108.0 0.0 1.0;-25
200 BO0 128.0 128.1 0.1 £1.0
10. Peak C sound level
Mumber of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak: Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.9 -0.5 3.0
Mumber of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Posiiive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 1.2 +2.0

7 Al -

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bongbumnu. Bongohuc, Bangiok, 10700 Tholand

Tel 466 2433 833 Ermnil : colibrationg@sithiphorn.com

SITHIPORN)

associates

NSCTISITIS 17
CALIBRATION 0384

7. Level linearity on the reference lovel range

Cert. No. : ACL24071
Job No.  : VOBTACHNSS
Pages  : Gof8

Anticipated Measured Deviated Agcceptance
Vilue Value Value Limits
(dB} (dB ) (dB ) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 =11
133.0 133.0 0.0 +1.1
1320 1320 0.0 =1.1
131.0 131.0 0.0 1.1
1280 1290 0o =11
1240 1240 0o =11
1190 119.0 00 =11
114.0 1140 0o = L1
109.0 o0 0.0 + 1.1
104.0 1040 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 4.0 0.0 & 11
B9.0 89.0 0.0 +1.1
84.0 B840 0.0 1.1
75.0 79.0 0.0 =11
T4.0 T4.0 0.0 =11
69.0 60.0 0.0 1.1
4.0 640 0.0 =11
59.0 590 0.0 +1.1
54.0 539 -1 +1.1
49,0 48.9 0.1 11
4.0 43.9 -0.1 1.1
39.0 389 -0.1 =11
34.0 339 -0.1 =11
30.0 29.9 0.1 =11
29.0 259 -0.1 =11
28.0 27.9 0.1 x1.1
270 26.9 -0l =1.1
260 258 0.2 1.1
235.0 249 01 =11

> L/ -
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

4814811 Sirntham RFood, Bangoumiry, Bangpiud, Bangkek, 10700 Theiland

Tol +88 2433 B33 Email : colibroticn@@eithiphorm.aeom

associates

WSETISATIS 17075
CALBRATION 1398

Cert. No. : ACL24071

Job No. : VC6TACO0S4
Pages : Bol§
11. Overload indication
Measured value ( dB } Deviated Aeceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89,5 0.2 1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB ) (di) (dB) (dB)
A - weight 137.0 137.0 (K] +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value followi leulati idi

fidl of

End of Calibration C

g a lavel of

ly 95 %

e et -




Tol. +56 2433 B33

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 Siinthorn Rood, Borgburmry, Bangpiud, Bangkak, 10700 Thailand
Email ; calbrationgaithiphomeom
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Calibration Certificate

Cert. No. : ACL24091
Pages :  1of§

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 ¢ Preamplifier NH-24
Serial No.: (0233184 / 144837 /23232

ID No.: RYG_FS0025

Condition As Found ; GOOD

Customer :

ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
EHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Location : -

Ambient Temperature (230 £3) °C
Pressure : (1013 23) kPa
Relative Humidity : (500 £20 ) %

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

19 JANUARY 2024
25-26 JANUARY 2024
20 JANUARY 2024

This certi is issued in with the

Mathakorn Pisutpaizan

7 bt

( Thanakul Petchurai )

of ISOVIEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4B 4611 Sirintharm Rooel Bangbumey, Bangpiug, Bengkok, 10700 Thailand

Tel +88 2433 £331

Email : calibration@sithiphorn.com

SITHIPORN)
associates

Cert. No. : ACL24091
Jub No. 1 VORTACD0SS

Pages : 3of8
Summary of Measurement Result =
Uncertainty Maximum-permitted
Parnmeter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 02 N/A
2, Self-generated noise 0.2 NA
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 He 0.3 (L6

3000 Hz 0.3 0.7
4. Elactrical signal tests of freqy ighting

For 10 Hz to 4 kHz 0.3 L&
For =4 kHz to 10 kHz 0.3 0.7
For = 10 kHz to 20 kHz - Lo

5. Frequency and time weightings at 1 kHz 0.2 0.2
4. Long - tesim stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control .2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514811 Siinthorn Rood, Bangoumin, Bangpiud, Bangkok, 10700 Thailand
Tal. +53 2433 B33 Emall : colibrotion@@sithiphom.com

SITHIPORN)
associates -

WECTIS-TIS 17025
CAUIBRATION D394

Cert. No. : ACL24091
Joh No.  : VOGTACDOSE
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SEM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Stundard Instruments :

Instrument Maodel Serial No. Cert. No. Due Date
Waveform Generator 33210A MY4R017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY32302742 EF-0010-23 07-FEB-24
Dhigital Multimeter 33461A MY53220104 EEL.BP 30M266  13-FEB-24
Digital Multimeter 334614 MYS$3220076  EEL.BP 290266 13-FEB-24
Drigital Multimeter 34461A MY6&0024273 EEL.BP 3100266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 (8-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-4ZKAL 4560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item anly.

3, This certificate is traceable 1o the i system of unit

as
3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

5 BAA-~ -

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

451-4511 Sirintharn Road, Bangbumnu, Bangphsl, Bangkok, 10700 Thailond
Tal +66 2433 331 Email : colibrotion@sithiphorn.com

SITHIPORN)
assoclates

CALIBRATION 0384
Cert. No. ACLZ4091
Job No. @ VOGTACO0SS
Pages ¢ 40§
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limnit
(dB} (dB ) (dis } (dB )
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
{dB )
146

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting {dB)
A - weight 10.8
C - weight 173
Flat paXi]

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

Frequaney Deviation from various frequency weighting response curve (dB)
LHEY Flat Crweight A-weight Aw[:plfsncr
Limits
125 03 03 0.3 +1.5
1000 0.0 0.0 0.0 * 10
BO00 0.3 0.3 -0.3 +5.0




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A51-4511 Sirintharn Road Bangbumru, Bangplud. Bangikok, 10700 Thakand
Tel =46 2433 8331 Email ; calbration@sithiphorn com

SITHIPORN
associates

NSC-TISI-TIS 17025
CALBRATION 0354

4, Klectrical signal tests of frequency weightings
Weighting network respanse with relative to | kHz.

Cert, No. : ACL24091
Job No. : VCGTACDHISE
Pages : Sof8

Frequency Dieviation from varous frequency weighting response curve (dB)
tha) Flat C-weight A-weight Aosptamncs
Lirmits
63 il oo 00 +1.0
125 0.0 0o 0.0 +1.5
250 0. o0 -0.1 +1.8
500 0.0 0.0 0.0 +1.5
1000 0.0 oo 0.0 =10
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0o +3.0
E000 0.0 0.1 0.l +5.0
5. Frequency and fime weightings at 1 kHz
5.1 Frequency weightings at 1 kHze
Anticipated | Measured Dieviated Acceptance
iy Walue Value Value Limits
Weighting dB) (dB) (dB) (dB)
A - weight 94.0 94.0 00 +0.2
C - weight ] 44,0 0.0 +0.2
Flat 44.0 4.0 0.0 +{.2
5.2 Teme weighting ot 1 kHz
Anticipated | Mensured Deviated Aceeptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dn) (dB)
Fast 54.0 94.0 0.0 +=0.1
Slow 94.0 94.0 0o 0.1
Leg 540 G0 00 =0.1
. Long - term stability
SLM Display | SLM Display Deviated Aceeptance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB )
A -weight G4.0 54.0 0.0 +0.3

> BTN -

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

A51-451/1 Sirintham Rond, Bangbumr, Bangolud, Borgkok 10700 Thaiand
Tol +6 2433 8331 Email ; caibration@sithiphorn.com

SITHIPORN,
assocliates

NSC-TISHTIS 1925
CAURRATION D354

Cert. No. : ACL24091

Job No. @ VCHTACODSE
Pages ¢ Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Agceptunce
Range Value Value Value Limits
(dB} (dB}) (dB ) (dB )
Aute 94.0 04.1 01 =L1
9. Tane burst response
Time Tane burst Anticipated Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 L08.0 107.9 0.1 15;-5.0
Fast 2 B 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 ' 1080 108.0 0.0 15;-5.0
200 00 127.6 127.6 0.0 +1.0
0.25 1 9.0 8.9 0.1 15;-5.0
2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
MNumber of cycle Anticipated Measured Deviared Acceplance
in Value Value, Lepeak: Value Limits
test signal (dB) (dB) (dB} (dB)
Conti 13300 1330 0.0 +3.0
One 1364 135.6 -0.8 +3.0
MNumber of cycle Anticipated Measured Deviared Acceplinee
in Value Value Value Limits
test signal (dB) (dB) (dB} (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 1354 135.1 0.3 +2.0

7 Bt~

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45451/ Sirinthem Roacl Bangbemin, Bangpiud, Bangkok, 10700 Thailand
Tol 48624328331 Email: calibration@sithipham.com

SITHIPORN
associates

7. Level linearity on the reference level range

Cert. No. : ACL24091
Job No.  : VOSTACHISS
Pages @ Gol8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
{dB} 1dB )} (dB ) {dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 00 1.1
134.0 134.0 0.0 =11
133.0 1329 0.1 1.1
1320 131.% 0.1 LI
131.0 130.9 0.1 11
129.0 120.0 00 LI
124.0 124.0 00 211
119.0 119.0 0.0 =11
114.0 114.0 00 1.1
109.0 1090 0.0 =11
104.0 1040 00 1.1
99.0 99.0 0.0 1.1
94.0 04.0 00 =1.1
80.0 0.0 0.0 =11
B4.0 B4.0 0.0 1.1
79.0 79.0 0.0 x1.1
4.0 4.0 0.0 &1.1
G9.0 69.0 0.0 1.1
64,0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 00 & 1.1
49.0 40.0 0.0 1.1
4.0 44.0 0.0 £1.1
39.0 39.0 00 *1.1
34.0 34.0 0.0 1.1
30.0 30,0 0.0 =11
20.0 200 00 1.1
23.0 8.1 0.1 1.1
27.0 27.0 0.0 +1.1
26.0 26.1 0.1 1.1
250 25,1 01 1.1

5 AN

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sifintharn Road, Bangbumru, Bangohd, Bangkek, 10700 Thaland
Tel +56 2433 8331 Emnail : calibration@sithiphornoom

SITHIPORN
associates
NSC-TESLTE 17025

11. Overload indication

Cert. No. : ACL24091
Job No. : VOGTACH05S
Pages : Bol§

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
ane-half cycle | one-half cycle (dB) (dB )
39.6 89.6 0.0 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB ) (dB )
A - weight 137.0 1370 0.0 0.3

The reparted uncertainty is based on a standard uncertainty multiplicd by coverage factor & = 2

or any valug ing iding a lavel of

End of Calibration C

of imately 95 %




STISTR NSC-TISI-TIS 17025
o CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR}

Request No. 21-67/0232 MTC No. EEL. BP. 176/0167

CALIBRATION CERTIFICATE

Submitted by + ALS Laborstory Group (Thailand) Co,, Ltd,
Address : 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250,
Calibrated at  : Electrical and Electronic dirds 1 ¥. Industrial Metrology and Testing Service Centre,
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samuiprakan 10280,

Tnstrument Calibrated : Ambient Environment
Deseription + Sound Level Meter Temperature ;@3 3)CC
Manufeturer :Rion Relative Humidity (50 + 15) %
Model :NL-42 Ambient Pressure 1 (101.325+1.5) kPa
Serinl No. 00900071 (IRYG_FS0492)
Microphone : UC-52 No. 18464
Preamplifier 2 NH-24 No,01733
Standards used ;

1. Band Pass Filter Wavetck 752A SN 90010494,

2. Condenser Micrephone Briel&Kjar 4180 SN 2889871

3. Decade Attenuator Ando AL-205 S/N 00464602,

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668,

5. Digital Function Synthesizer NF El i I DF-193A S/N 122037,

6, Digital Multimeter Fluke 85204 S/ 4935007,

7. Pistonphone Rion NC-72 S/ 00402446,

8. Measuring Amplifier Brilel&Kjier 2636 S/N 1537484,
Date of Receipt : 24 Jan. 2024
Date of Calibration  : 23 Feb.2024-1 Mar.2024 1/9

o
dibrated ar value assgned
ted unless wrtte=n permission Is abfained fram the eovemorn of

FAMALMTC.002 et
Head Office Office/Laboratary Offica
35 M 3 Tambon Khiong Ha, Amphae Khlong Lusng. 506 1€, Sangpoo Industriel Estate, Sukumyit Aned, 196 Phshonyathin Road, Chatucha, Bangkok 10500,
Changwat Pathumthani 12120, Thaland Arnphos Muaing Chirrwat Samutpeken 10280, Thaland  Thailand
Tel. (66) 0 2577 9000 e, (661 0 2323 1672-B1 eat. 115, 116 Tl 660 257% 113130 aet. 5319, 5235, 5217
Fae. (56} 0 2577 9009 Fax. (88) 0 2373 9165 Faox. (651 [ 2579 8562
E-mal ; nempalgtistr octh Websitewwswtitr octh E<mall : mitcgbistrorth E-rail - sumaleegtistror th

-TISI-TIS 17025

o ¥
TETR CALIBRATION 37

s NSC-TISI-TIS |05
AWTISTR CALIBRATION 0037

THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/1232 MTC No. EEL. BP. 176/0167
9. Power Amplifier Beliel&Kjur 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Brituin British Patens No. 215300,
11, Digital Multimeter Agilent 34401 A S/N MY44005560.

12, B A T TPA-303A S/N 2212,
Calibration Procedure :
This i was calibrated by using calibeation p no CP-102-02 and CP-102-03, which

were bused on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013), These calibration
precedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method,

This instrument has been

| against intained at the Electrical and Electronic Standards
Labomtory (EEL), which are traceable to the International System of Units through the National TInstitue of
Metrology (Thailand).

The informution on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured valies only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confid of approxi 95%.
Date of Calibration  : 23 Feb,2024-1 Mar.2024 /9 o
The resuts relate
4 the Feport/Cartiicate and publicity of the wes n ts citaned from the gavemer of TISTR

FMBLMTC0Z Rev.d
Office/Lsbaratory Office
mlong uang, 5o 1C, Bangpoo Nokistrial Estate, Skfumwit Roag, 185 Phahormoihin Rsed, Chaturhak, Bangkak 1090
Ampihos Mg, Changwat Samutpralan 10280, Thaiand  Thsnd
Tel. (66} 0 2577 9100 Tel, (6610 2323 1672-80 ext. 115, 116 Tel. (55} D 2579 1121-30 ext. 5219, 5295, 5417
Fa, (6] 0 2577 9009 Fau, (661 0 7323 5165 Fax. {£6) 0 2579 8592
E-mal : rurmpasgptistr.arth Websiteswww tstrorth E-mail ; mtcgistr.onth E-mal : sumaleegiistr octh

Head Office
35 Mu 3 Tambon Khlong Ha, Amphos
Changwat Pattumthanl 12120, Thalland

NSCTISITIS 9025
ITETR CALIBRATION 0037

THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 176/0167

1. Absolute Sensitivity

Refrance Measured valug Deviation | Accepeance | Uncertinty Maximum-permiteed
Acoustic Signal B}y value  (limit Class 2 wmeetainty of measurement
() Before adjust) Allec adjust|  (dB) (4B} (4dE) (+dB)
113.94 115.7 1139 0.0 (K 0o NiA
Note: The external calibration adj was firstly p 1. The intemal calik

was Ihen completed at the display of 124.2 dB.

2. Self-generated noise

2.1 Normal test

Mensured value Uncertainty Maximuni-permilted
(dB) (+B} unceriainty of messurement (+dB)
17.3 (I3 11) NIA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured valoe [ Uncerininty Masimum-permitted
Welghting [Ii[E) {dB) umeertainty of measurement (+dB)
A-Weight 12.4 LR L] NiA
C-Weight 18.1 010 NiA
Flat 239 .10 NiA
Date of Calibration ;23 Feh.2024-1 Mar.2024 39

The résults relats
Advestisng the ReportCertifcate and publicky of the result

=t in full are profibibed urbess witten peemission is chitained from the govermer of

FMAELMTC.002 Rav it
Hend Cffice OfficerLabaratary Office
35 Mu 3 Tambon Khlong Ha, Aerphoe Khlong Luang, 50 1€, Bangpoo industrial Estate, Subumut Anad, 196 Phahonycthin Fosd, Chatuchak, Banghok 10900,
Changwat Pathumthari 12120, Thatand Armphoe Mung, Changeat Samitpekan 10230, Thaland  Thailard
Tel, {61 D 2577 9000 Ted. (661 0 2323 167280 ent. 115, 116 Tel. (6610 3579 112120 axt. 5219, 5225, 5217
Fax. {66 0 2577 9 Fa, {66) 0 2323 165 Fac (66} 0 2579 8562
Eqmak © umpaigtistr.on th Websitewwes tistr.on th E-rail - mitcgtistr.arth Eamall : sumaleagetistronth

THAILAKD [NSTITUTE {OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0232 MTC No. EEL. BP. [76/0167

3A tical signal test of freg -y welghtil

mu:y Theviation frans frequency respomse (dB) il class 2 | U M pemitted

[Hzl Arweight | Coweight Flal =48] (B} L uneensinty of measurement (+48)
125 0.1 0.2 0.2 L3 0.45 0.6

1 000 0.1 -0l =Bl Lo 0.45 .6
8000 0.3 03 0.2 5.0 0.45 0.7

4. Electrical signal test of frequency weightin
Frequency | Devintion from frequency resp Acceptunce limii class 2 | Uncertaing permi

Hz) A-weight | Ceweight P ) (B} | umcestainty of messuresnent (403

63 -0.1 0.0 0.0 20 0.20 0.6

125 L] 0.0 0.0 1.5 0.20 0.6

250 0o 0.0 00 15 0.20 0.6

500 0.0 o0 0.0 L5 0.20 0.5
1 000 0.0 L) 0.0 1.0 0.20 06
2000 .0 0.0 0.0 29 0.20 0.6
4000 0.0 0.0 0.0 30 0.20 0.6
8000 0.0 0.0 0.0 50 0.20 0T

Date of Calibration  : 23 Feb.2024-1 Mar.2024 4/9

he results rela
Adertising the ReporCertficate and publicky of the result
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FMBLMTC.002 Aev.d
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TISTR MSCCTISITIS 17025

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 176/0167
5. Long-term stability
Time Measured Value [ Devinted value | Acceplance limit Uneertzinty Mo imume-permited
elags 2 umcertainty of messurement
1dB) (B} (FdBs) (4dB) {+dB}
Begin 94.0
) i oo 03 010 0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured value | Deviated value | Acoepiance limit Uncertingy Maximum-permitted
Weighting class 2 uncertainty of measurement
(L) (dB) (+dB) [ELE] (B}
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0z 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured value | Deviated value | Aceeptance limit Uncertinty Maximuemn-permitied
Weighting class 2 uneertainty of measurement
LdB) {dB) +dB) (2dB) (48]
Fast 4.0 0.0 1 0.20 02
Slow 4.0 0.0 o1 020 0.2
Leq 940 0.0 0.1 0.20 02
Date of Calibration  : 23 Feb.2024-1 Mar, 2024 5/9 e
Acvertising the Repart/Certificate and | obtained fiom the gowenee of TISTR

FRMLBLMTC 002 Rav.d
Office:
196 Prahanyathin Road, Chatuchak, Bangsok 10500,
Thailand
Tal. (68) 0 257% 1121-30 ext, 5219, 5225, 5217
Fax. [66] 0 2570 8567
E-mall : sumaleagiistrocsh

OfficeLaboratory

5ol 1€, Rangpoo Industrial Estate, Sukhumdt Road,
Amphos Muang Changwat Samu
Tel. {66] 0 2323 167280 oxt, 115, 116
Fanc (66) 0 2323 9185

Emal ; micgtistr.orth

Head Office

35 My 3 Tarnbon Khiong Ha, Amphoe khlong Liang,
Changwat Pathumthani 12120, Thailand

Tol {6&) 0 2577 000

Fae (66) 0 2577 9009

E-mal ; numgalgtistr.or th Websitesanam testr.arth

NS S 17025
THIETR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 1760167

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

Anficipated | Measured value | Deviated value | Acceptanee lmit Uncertainty Maxisum-permitied
value class 2 umcenpinty of measurement
[dB) (dE) (B} (4B} {dB} {+dB)

4 64.0 0o 030 03
39 590 0.0 030 03
54 539 -0.1 L1l 030 03
44 49.0 00 Ll 030 0.3
44 440 oo Ll 030 0.3
39 389 0.1 Ll 0.30 03
34 339 0.1 L1 0.30 0.3
bl 289 -0.1 1.1 030 03
8 2.9 0.1 121 030 03
2 269 0.1 L1 0.30 1k
26 159 -0.1 1.1 030 03
25 248 0.2 11 0.30 0.3

&, Level lineardity including the level range control

At reference sound level on the reference level range

Range | Anticipated value | Measused value | Deviated | Acceptance | Uncertainty Maximum-permitied
value | limit class 2 uncertainty of measurement
(dB) By {dBy (EXEN] 4B} (1dB)
0-130 Q4.0 94.0 0.0 1.1 030 0.3
Date of Calibration  : 23 Feb.2024-1 Mar, 2024 Ti9

T

gevernor of TTR

FM.BLMTC.0OZ Rev.d

Head Cffice Dffica
35 Mus 3 Tarnbian Kilarg Ha, Amphos Khleng Luang, 186 Phaharyothin Road, Chabuchak, Bargkok 10900,
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NSC-TISI-TIS | NS
CALIBRATION 0037
THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 1760167
7. Level linearity on the reference level range
Anticipated| Measured value | Deviated value | Aceeptance limir Unecertainty Maximum-permitied

valus class 2 uneertainty of measuremert
() (dBs) {dB) [EX1:H] {+dB) (+dB)

136 136.0 0.0 1.1 0.30 0.3

135 135.0 0.0 L1 0.30 0.3

134 1340 0.0 Ll 0.30 03

133 1330 0.0 1l 0.30 03

132 1320 (X1} 1.1 030 0.3

131 131.0 0.0 11 030 03

130 1300 0.0 11 030 03

129 129.0 0o 1.1 030 03

124 1240 0.0 11 0.30 0.3

119 11%.0 0.0 11 0,30 03

114 1140 0o pis | 030 03

109 190 0o 1.1 030 03

104 .0 0.0 L1 0.30 03

99 99,0 0o 1.1 030 03

™M 94.0 0.0 1.1 0.30 03

39 890 0.0 1.1 0.30 03

84 #4.1 01 L1 0,30 0.3

79 To.0 0.0 L1 0.30 03

74 T4.0 [} L1 0.30 03

69 69.0 0.0 L1 30 03

Date of Calibration  : 23 Feh,2024-1 Mar. 2024 6/9 P

Head Office
35 Ms 3 Tamben KHiong He. Amphoe Krlong Luang,
Changeat Fathumthani 12130, Thailand

Ted. (841 0 2577 9000

Fas. (661 D 2577 9009

E-riail - rurnpailistr o th Wesbstesw tistror th

CificeLaboratory

%o 1L, Bangpoa
Arphon M,
Tal

02323 18

Fae, [65] D 2323 9168
E-mail ; mtcgistr.orth

3, Sukhigrnit Fosd,
prakan 10280, Thalared

UTIETA

obtaned fom the govemer of TSTR

FMLBLMTC.002 Rewd

Office

196 Phahormyothin Road, Chatuchak, Bangkok 10904,
Thasland

Ted, (661 D 2579 1120-30 et 5219, 5225, 5217

Fa {66) 0 2579 A502
E-mall : sumaleegiiiranth

NSC-TISI-TES 17028
CALIBRATION 0037

Request No, 21-67/0232

8. Level linearlity including the level range control

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

At reference level at 3 dB greater than the under-range on a level mnge

MTC No. EEL. BP. 1761167

Achvertising the ReportCe

Hesd Office:
35 Mu 3 Taribon Khleng Ha Amghoe Kilong Lusng
12120, Thaisn

Tel 6] D 2577 000
Fax (B6) 0 2577 0
E-mall. : rumpai@tistr, orth Websie www tistr.orth

mis testedcalibrated
] ere profibited urless written peny

Range | Anticipated valuz| Measured value | Deviated | Accepines | Uneersainty Muximun-permited
value | limit class 2 uncertainty of measurement
[G::H {dH) 1dB) [2dB) (A8} (4dB)
30-130 350 50 O 11 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acesptance [ Uncertainty Muximum-permitied
Weighting | Duration, Th valse | limit class 2| uncestalnty of measurement
[ms) (dB) (dB) [dB) I+dB) {£dH)
200 126.0 o0 110 020 0.3
Fast 2 108.9 0.1 +1.0;-25 0.20 03
0.25 9.9 0.1 +1.5; -5.0 020 0.3
200 1%.a 0.0 1.0 020 03
Slow
1 Lo0.0 (A1) +1.0;-5.0 0.20 03
200 1200 0.0 +.0 0.20 03
SEL 2 1on.a 0.0 +1.0; -2.5 0.20 0.3
0.2s 90.3 0.2 +1.5,-5.0 0.20 03
Date of Calibration ;23 Feb.2024-1 Mar.2024 B/

Office/Labaratary
S 1€, Bangpos Iredustrial Estate, Subburmyit Rioad,
Amphoe Musrg, Chengrek Semutpeskan 10280, Thadard
Tel, (661 0 2323 167280 et 115, 116

Fas, {66) [ 2323 U165
E-mail - mitcadistr onth

walue assiged

FMABLMTC002 Rev.t
Office
196 Phahcrycthin Aoad, Chatuchak, Barghok 10900,
Thailand
Tel (66) 0 3579 112130 ext. 5218, 5225 517
Fam. (66} 0 2579 8592
E-mail - surnalesgitistronth




TsTR a0

S1-T15 17023

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC,
Request No, 21-67/0232

10, Peak C sound level

AL RESEARCH (TISTR)

MTC No. EEL. BP. 17610167

Number of cycles in | Anticipared | Measured | Deviated | Acceptance | Uncertainty Maximum-permitted
test signal walue wilug value | limit chass 2 unceralnty of measurement
(dB) (dB} (48] LdB) (+dH) (=dB)
Complete cycle 1254 1352 02 3.0 0.20 0.35
Pasitive half cycle 1244 1242 0.2 2.0 0.20 0.35
Negative half cycle 1244 1242 0.2 2.0 0.20 035
11. Overload indication
Measured value (dB) Deviated | Acceptance | Uncertainty Mnximunm-permitsed
Pasitive MNezutive value | limit class 2 uncerainty of measurement
onehall cyele onehall cycle (dB) (4B} [2dB) (+dB)
135.0 135.0 0.0 L5 0.20 0.25
12, High-fevel stability
Time Mueasured Deviated vahse | Acceplance limit Uneertainty Maximum-permitied
wlass 2 uncertainty of messarement
value (dB} [dB) [+dB) (4dB) (+dB}
Begin 129.0
0.0 03 0.10 0.1
End 129.0
Calibrated by : Approved hy
b e bR
(Mr. Tawikiut lamsamran)
Electrical and anig Standarids Laboratory
Date of Calibration  : 23 Feb.2024-1 Mar.2024 Industrial .'\‘Irlrlu; and Testing Service Centre
Diate of Issue =1 Mar. 2024 Rel ; 201126701 2400347006
End of Certificate LR

Head Office

3% pus 3 Tamban Khio
Chargwat Fathumthars
Tel (561 0 2577 9000
Fase. [66) & 2577 5006
E-mail - umpaigtistr.orth Winbsite s tistr.or th

Office/Labaratory

2323 1672-80 ext. 115, 116

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthom Road, Bengburmry, Bongplud Bongiak, 10700 Theand
Tel #662433 8331 Emoil: colibration@sithipharnoom

6o chastriah Estate, Sukbuimnit Rasd,
iz, Changvet Serutprnban 10280, Thaand

FRBLMTE 002 Aev.a

Cfflce

106 Phahoryothin Pced, Chatuchak, Banghok 10900,
Thailand

Ted. [64] 0 2579 1121-50 ent. 5719, 5225, 5217

Fax. 579 8502
E-mal : sumaleegtistronth

SITHIPORN}
associates

NSCATISITIS 17025
CALIRRATION 0334

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

= ACL24008
£ VOOTACD44
: 2ol

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Eleetrical signal tests of

with Anechoic chamber and Refe

Standard Instruments,

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
I. Reference Standard Instruments :

Instrument Model Serial No, Cert, No. Due Date
Waveform Generator 332104 MY4E017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MYS52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL.BP 30/0266 13-FEB-24
Drigital Muliimeter 33461A MYS53220076 EEL.BF 2900266  13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 3110266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,

3. This certificate is traccable to the i

| system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

Tel, 466 2433 833

SITHIPORN ASSOCIATES CO., LTD. A,
CALIBRATION LABORATORY

A-41/1 Slrintham Bead, Bengburne Bangplud, Bongkok, 10700 Tholond
Emal ; cafbratongemiphorn com

SITHIPORN

associates

Cert. No. : ACL24008
1ofg

Pages

Calibration Certificate

Equipment :
Manufacturer :
Model ;

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure ;

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue @

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 { Microphone UC-52 / Preamplifier NH-24
01173610/ 143485 /22619

RYG_Fs0339

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 +£3) “€C i
( 1LY =3 ) kPa
(50.0 20 ) % PROVED DY Trl

1% DECEMBER 1023
05-08 JANUARY 2024
09 JANUARY 2024

Mathakomn Pisutpaisan

o 2N/

( Thanakul Petchurai

This certificate is issued in accordanee with the requirements of ISOVIEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45451 Sirinthorn Raod, Bongbumn, Bongphse Bangkek, 16700 Thailond
Emnail: nalibrationd@sithipharmean

Tol, +56 2433 8391

SITHIPORN,
associates
MSC-TIHTIS 17025
CALIBRATION 0334

Cert. No. : ACL24008

Jdob No.  : VCHTACDIAS
Pages  : 3ofs
[ Uneertainty Maximum-permitted
Parameter uncertainty of
(dB)
(dB)
1. Absolute sensitivity 0.2 NIA
2. Self-genernted noise 0.2 NiA
3. A ical signal tests of fi ghting:
125 Hz 03 0.6
1000 Hz 03 0.6
B000 Hz 03 0.7
4. Electrical signal tests of hting
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz 10 10 kHz 0.3 0.7
Far > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6, Long - term stability (A} 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 02 0.3
10. Peak C zound level 02 0.35
11. Overload indication 0.2 0.25
12. High level swbility 0.1 0.1

= AdN~.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454541 sirinthom Read, Bangbumru, Bongplud, Bangkak 1700 Thailand
Tel +56 2433 5351 Ermail: calibration@@sithiphameom

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5+a511 Sifinthorn Road, Bangbumru, Bangakud, Bangiok, 10700 Thadand
Tl +66 2453 231 Emall: colibration@sithipherm.com

SITHIPORN;

associates

SITHIPORN)I
associates

HSCTELTS 17025
BECTISHTIS 17625

CALIBRATION 0354
CAUSRATION 0394 i
Cert. No. : ACL2Z4008
Cort.No. @ ACL24008 Job No. @ VOSTACH044
Job Ne. @ VOGTACDI44 Pages @ 50f8
Pages dof8 4. Electrical signal tests of frequency weightings
Weighting netwark response with relative 1o 1 kHz.
Result of calibration ; —
Frequency Deviation from various frequency weighting response curve {dB)
1. Absolute sensitivity (Hz) prance
— Fla Crweight A-weight MU_: )
Reference Measurcd Aceeptance L
Acoustic Signal Value Deviation Limit £ 0.l 04 00 20
12
(dB) (dB) (dB) (4B} 5 0.0 0.0 0.0 1.5
93.9 (93.98) 938 0.0 0.3 250 00 0.0 0.0 *1.5
300 0.0 0.0 0.0 +1.5
. 1000 0.0 0 oo =10
1. Self-generated noise 2000 0.0 00 0o 20
2,1 Normal test 4000 0.0 o0 o0 30
‘Measured Value 8000 0.0 0.1 0.1 +50
(dB )
“ 5. Frequency and time weightings at 1 kilz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 31 Frequency weightings at | kHz
Frequency Measured value Anticipated Measured Deviated Acceptance
Weighting (dB) FHEqGy Value Value Value Limits
A - weight 162 Weighting (dB) (dB) (4B ) (dB)
€ - weight 271 A -wcf'sht 940 94.0 0.0 +0.2
ot 280 C - weight 54.0 4.0 0.0 +02
Flat 94.0 4.0 0.0 +02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at | kHz
Meter free-field acoustic response at a level of 84 dB
Anticipated Measured Deviated Agceptance
Frequency Deviation from various fiy ighting response curve (dR) Frequency Value Value Value Limils
{Hz) Weighting
Flat Cweight Aeweight m:m.:pllmcc (dB } (dB) (dB ) {dB )
Limits Fast 04,0 o4.0 0.0 +0.1
125 0.4 0.5 05 15 Slow 54.0 940 0.0 0.1
1000 0.0 0.0 0.0 =10 Leq 94.0 94.0 0.0 +01
B000 0.5 0.5 0.6 #5.0
6. Long - term stability
5LM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dn) (dn) (dn) (d8)
A - weight 94.0 94.0 0.0 +0.3

7 T - Vel 2 s

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145111 Sinthorm Roocl, Bangburme, Bangpiud, Bangkok. 10700 Thalland

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

aB1-451/1 Sifinthom Road, Bangburme, Bangpiud, Songkok 10700 Thailand

SITHIPORN

associates

SITHIPORN

associates -

Tol +48 2433 B33 Emal ; calioration@sithiphorncom

NSCTISETIS 17025
CALBEATICN M98

Tol +88 2433 8331 Email : calibration@sithiphormcom

NSCTISETIS 17025
CAUMEATION (304

Cert. No. : ACL2Z4008 Cert. No. : ACL24008

Tob Mo, VEETACI044 Job No. : VOETACH044

Pages  : 6of8 Pages : Tof§

7. Level lincarity on the reference level range 8. Level lincarity including the level range control
Anticipated Mensured Deviated Acceplance
Anticipated Measured Deviated Acceplance
i Range Value Value Value Limits

Value Ve Value Limits
(48) (4B} (B3 Cin) (dB} (a8} (ds) (dB)
137.0 137.0 0.0 +1L1 Auto 94,00 94.0 0.0 1.1
136.0 136.0 0 +1.1
135.0 135,00 0.0 + 1.1 Y. Tone burst response
1340 134.0 0.0 +1.1 Time Tone burst Anticipated | Measurcd Devisted | Acceplance
133.0 1320 0.0 11 duration, Th Cyele Value Value Value Linits
1a2h 220 ol Ll Weighting (ms) (dB) (dB) (dB) (dR)
L 1D 0 AT 025 1 105.0 107.9 01 15:-50
=] 1220 2 P! Fast 2 8 170 17.0 00 10:-2.5
e 1249 L & 200 800 1340 1340 0.0 1.0
Ll 20 20 L] 2 8 108.0 108.0 0.0 1.5;-5.0
L e - - FEn 200 800 127.6 1276 0.0 +1.0
109.0 109.0 00 1.1
i 40 T =h 025 i 99.0 959 -l 1.5;-5.0
0 990 T =T SEL 2 8 108.0 1080 0.0 L0;-23
P 9.0 0.0 T 200 300 1280 1280 0.0 10
9.0 89.1 0.1 1.1
. =l o =11 10, Peak C sound level
90 79.1 0.1 41,1
74.0 741 0.1 11 Mumber of cyele Anticipated | Measured Deviated | Acceptance
69.0 2 2.1 =11 in Valie | Value, Lepeak|  Value Limits
sl el 0 = test signal (dB) (dB} (dB) (4B}
o ) o = Conti 1330 1330 0.0 30
=" >0 o8 1.1 One 136.4 135.7 0.7 3.0
49.0 490 0.0 £1.1
440 440 0.0 11
9.0 390 0.0 Y MNumber of cycle Anticipated Measured Deviated Acceptance
34.0 34.1 0.1 11 in Value Value Value Limits
30.0 30.1 0.1 +1,1 test signal (dB ) (dB) (dB ) (dB )
1.0 29,1 0.1 11 Continuous 1330 133.0 0.0 £20
00 .2 0.2 #11 Positive half cycle 135.4 135.2 02 2.0
7.0 174 04 11 Negative half cycle 135.4 135.2 -02 £2.0
2.0 26.3 0.3 +1.1
5.0 154 0.4 11

7 Pt -




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN,
4514511 Sirintham Roed Banghbunn, Bangpiud, Bangkok, 19700 Thailand associates
Tol 45624336331 Email: callbration@afthiphorm.com

MSCTISATIS 17035
CALBRATION 0354

Cert. No. : ACL24008
Job No.  : VCO6TACDHI44

Pages : Kof§
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half eyele {dB ) (dB |
89.7 89.6 .1 *].5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency al initial at final Value Limits
Weighting {dB ) (dB) (di) (dB )
A - weight 137.0 137.0 0.0 +1.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

ar any value following ion,providing 1 lavel of confid of

pproxi y 95 %

= End of Calibration Certificate

& LA -

s ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Shate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No. @ VCATACDHO11

Pages : 2of§
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by bused on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tesis to A ical and Electrical signal tesis of frequency weighting with Ancchoic chamber and
Standard Instruments,

For tesss results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments ;

Instrument Muodel Serial No. Cert, No. Due Date
Waveform Generator 332104 MY4B017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY32302742 EF-0010-23 07-FEB-24
Drigital Multimeter 334614 MY353220104 EEL.BP 3040266  13-FEB-24
Drigital Multimeter 334614 MY353220076 EEL.BP 29/0266  13-FEB-24
Digeital Multimeter 344614 MY60024273 EEL.BP 3140266  14-FEB-24
Programmable Attenuator MAT-1070 AZ100114 EF-0011-23 03-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Mensuring Amplifier NA-4IKAL 34560405 AA-3I002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i ional system of unit maintained at :

1.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR)

QF-TS1 2-04-04-020664

o B

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Rd, Bangburmru, Bangplud Bangknkm?ouTH.ﬂILAND NSC-TISHTIS 17028

Tel0-2435-8300 Fax0-2433-1679 e-mallcalc com http

Cert. No. : ACL23323
Pages t 1of8&

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: ODBTI0ST /171591 / 73333

1D No.: RYG _FS0381

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) COL, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGEOK, 10250 THAILAND.

Laocation : =

Ambient Temperature : (230 £3) *C

Pressure : (10013 £3 ) kPa

Relative Humidity : (500 £20 ) %

Received Date : 11 OCTOBER 2023

Calibration Date : 19-20 OCTOBER. 2023
Date of Issue : 24 OCTOBER 2023

Calibrated by :

Approved by : 7" W

Thanakul Petchurai

Mathakorn Pisutpaizan

This certi is issued in d with the

of ISCVIEC 17025 standard, may not be reproduced

other than in full, exeept with the prior written approval of the hend of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No. @ VCGTACDO11
Pages : 3of§

Summary of Measurement Result :

Uncertainty Maximum-permitted

Parameter Pass Fail uncertainty of
i measurement (dB)

1. Absolute sensitivity v - 02 Nis
2, Self-generated noise v - 0.2 NIA
1, Acoustical signal tests of frequency weightings

125 Hz v 0.3 0.6

1000 Hz v 0.3 0.6

8000 Hz v 03 0.7

4. Elecirical signal tests of freqy

For 10 Hz to 4 kHz v 03 0.6

For >4 kHz to 10 kHz v 03 0.7

For > 10 kHz to 20 kHz & - z 1.0
5. Frequency and time weightings at | kHz v 02 02
6. Long - term stahility v . 0.1 0.1
7. Level linearity on the reference level range v - 02 0.3
8. Level linarity including the level range control v - 02 03
9, Tone burst response v - 02 03
10 Peak C sound level v 02 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the limit and the Maximum-permitted uncertainty of

QF-TS12-04-(K-020664

o S




SIT H | PO_ RN, SITHIPORN ASSOCIATES CO.,LTD.
RS S A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ACL23323
dob Ne. @ VOGTACOO11
Pages % 4ol §
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB} (dB) (dB)
93.9 (93.98) 93.9 00 0.3

2, Self-generated noise
2.1 Mormul test

Measured Value
{dB )
158

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB}
A - weight 12.0
C - weight 18.2
Flat 24.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of B4 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight A:C?p?mg
Limits
125 0.3 0.3 0.3 ]
100G 0.0 0o 0.0 =10
RO 0.5 0.6 0.6 +5.0

QF-TS 1 2-04-04-020664

o Bl -

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
RORRIARSS CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN;,

ssociates

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23323
Job Ne. : VCETACO011

Pages  : Gof8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance
Walue Value Value Limits
(dB) (dB ) (dB) (dB )
137.0 137.0 0.0 *1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 =11
1200 129.0 0.0 =11
1240 124.0 0.0 =11
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 =11
109.0 109.0 0.0 =11
104.0 104.0 0.0 +1.1
99.0 9.0 0.0 =11
94.0 94.0 0.0 +1.1
890 9.0 0.0 +1.1
84.0 4.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 4.0 0.0 £ 11
690 9.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 539 -0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 389 0.1 +1.1
34.0 339 0.1 +1.1
30.0 0.9 0.1 +1.1
29.0 289 0.1 +1.1
28.0 219 -0 +1.1
210 26.8 -0.2 1.1
260 259 -1 +1.1
250 4.8 0.2 =11

QF-TS12-04-04-020664

7z At -

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative 1o | kHe.

Cert. No. : ACL23323
Job No. 1 VCETACO011
Pages @ SofB

Frequency Deviation from various fi ighting response curve (dB)
(He) Flat C-weight A-weight Aopprance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
00 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
B000 0.0 0.1 0.1 +5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated |  Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB ) (dB ) (dB )
A - weight 4.0 94.0 0.0 0.2
C - weight 4.0 94.0 0.0 +0.2
Flat 4.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated |  Measured Dievinted Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB )
Fast 940 4.0 0.0 +0.1
Slow 04.0 940 .0 £0.1
Leg 94,0 94,0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceplance
Prequancy at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 4.0 94.0 0.0 =03

QF-TS12-04-04-020664

7Ol

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACL23323
Job No. @ VCETACDHOLL
Pages  : Tof§

Anticipated |  Measured Deviated Acceptance
Range Value Valua Value Limits
(dB) (dB ) (dB) (dB)
Auta 4.0 4.0 0.0 1,1
9, Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | {ms) (dB) (dn) (dny (dB)
0.25 1 108.0 1079 -0.1 15,50
Fast 2 8 117.0 117.0 0.0 10,25
200 B00 134.0 1340 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 B 127.6 127.6 0.0 1.0
0.25 1 94.0 98.9 0.1 5 ;5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 B0 1280 1280 0.0 =10
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB} (dB ) (dB) (dB )
Continuous 133.0 133.0 0.0 £3.0
One 136.4 136.2 0.2 3.0
Number of cycle Anticipated Measured Deviated Agceptance
m Value Value Valua Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 2,0
Positive half cycle 1354 135.2 0.2 2.0
Negative half cyele 1354 135.2 0.2 2.0

QF-TS12-04-04-020664
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Cert. No. : ACL23323
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11. Overloud indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | one-half eycle (dBE ) {dB )
896 B9.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Devinted Acceptance
Frequency at initial ut final Value Limits
Weighting (dB) (dB) (d8) (dB)
A - weight 137.0 137.0 0o +HL3

The reported uncertainty is based on a standard uncertainty multiplied by covernge factor £ =2

or any value ing i iding a lavel of

of imately 95 %

— End of Calibration Certificate _
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SITHIPORN ASSOCIATES CO., LTD.

4514511 Sirintharn Road, Bangbumru, Bangplud, Bangkok, 10700 Trakand
Tol +i5 2423 833 Emal ; cofbration@sithiphorm com PERE ThS T e

CALIBRATION LABORATORY SITHIPORN
5145111 irintham Road, Bangbumny, Bangpiud, Bangkok, 10700 Thalland associates -7
Tal. +86 2433 B331 &mail - calibrotion@sithiphorm com i maiisad
Cert. No. © ACCZ4008
Job No. : VC6TACDOSE
Pages : 2ef3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard,
The: sound pressure level, freqy and tetal distortion of the sound cali Wwas d using the

microphone.

Condition of this result of calibration :
1. Reference Standard Instruments ©

Instrument Model Serial No. Cert, No, Due Date
Waveform Generntor 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeser 1M461A MY 53220104 EEL.BP 340266 13-FEB-24
Digital Multimeter 134614 MY53220076 EEL.BP 3040267 13-FEB-24
Digital Multimeter 33461 MYS0024273  EELBP 3110266 14-FER-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A VT44B606S EF-0012-23 10-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This ceriificate is raceable 1o the international system of unit maintained at :

3.1 National Institute of Metwology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (]

R).

= Ll .

SITHIPORN ASSOCIATES CO., LTD. N
CALIBRATION LABORATORY SITHIEORN) ﬁ
AS1-#51{1 Sifiraham koad, Bongbumny, Bonpplud, Eangkok, 19700 Thaland i

WSLTELT 128
Ted +66 3433 8331 Erraail : calisrationgsthiphor.com CAUBARTIN 8184

Cert. No. : ACC24008

Pages :  lof3
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Calibration Certificate
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Maodel : NC-75
Serial No.: 35002736
1D No.: RYG_F50496
Condition As Found : GOoD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -

Ambient Temperature ; (230 £3) b
Pressure : (1013 £3 ) kPa
Relative Humidity : (500 20 } k1
Received Date : 19 JANUARY 2024

Calibration Date :
Date of Issue :

26 JANUARY 2024
29 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

7ol

( Thanakul Petchurai )

Approved by :

This certi is issued in

with the requi o ISOVIEC 17025 standard, may not be reproduced
aother than in full, except with the prior writien approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

associates

EALIRRATICN 0354

Cert. No. : ACC24008
Job No.  : VOGTACDOSS

Pages : 3eof}
Result of ealibration :
L. Sound pressure level
Specified sound Measured Deviated Accoptance
pressure level value value Uneertainty limit
(dB) (dR) (dB) (dB) {dB)
G4 93.98 -0.02 014 0.40
1. Frequency
Specificd Measured Deviated Acceptance
Frequency value value Uncertainty Tirnit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
Measured value { % ) U inty ( % ) Accep Timnit { % )
0.83 .10 30

The reporied vncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value fo i ion, iding a lavel of confidk of ly 95 %

_ End of C: Certificate




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514811 Sirintham Road, Songhumew, Bengphid, Rangkok, ¥I200 Thaland
Tal. +66 2433 833 Emai : calbraton@sithiphamn cam

SITHIPOHN-

SCTELTIS 1725
CaLIRATEN a3

Cert. No. : ACL24090

Pages

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION

Model :

Serial No.: 00233183/ 144835 /23230
1D No.: RYG_FS024

Condition As Found : GOOn

NL-42 / Microphone UC-52 / Preamplifier NH-24

ALS L ABORATORY GROUP {THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

Tofg

 Moaloors P

Customer :

BANGKOK. 10250 THAILAND,
Location : &
Ambient Temperature : (23043 ) G
Pressure : (1013 £3 ) kPa
Relative Humidity : (500 £20 ) Y

Received Date ;
Calibration Date :
Date of Issue :

19 JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Calibrated by :

Approved by :

Nathakom Pisuipaisan

7’/6{/{«

Thanakul Petchurai

24l

This certificate is issued in accordunce with the requirements of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514611 Sirintramn Read, Bongbumin, Bangpluel, Bangket, 10700 Thedand
Tol 46624318331 Email: calibrotion@sithipharncom

SITHIPORN)

associates

NEC-TISITIS 17025
CALIRATION 0354

Cert. No. : ACL24090

Job No. @ VOATACODSS
Pages @ 3of8
of ent Hesult ;
L -permitted
Parameter B uncertainty of
measurement (dB)
1. Absolute sensitivity 0.2 NiA
2. Sclf-generated noise 02 NiA
3 A tical signal tests of frequency weighting:
125 Hz 03 L6
1000 Hz 03 0.6
000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For =4 kHz to 10 kHz 0.3 0.7
For = 10 kHz to 20 kHz - 1.0
35, Frequency and time weightings at | kHz 0.2 0.2
6, Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
&, Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11, Overlond indication 0.z 0.25
12, High level stability 01 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451 Sirintharn Read, Bangbum w, Bangphud, Bongkok, 10700 Tholand
Tol +66 2433 8331 Email: colibreticng@sithipharmoom

SFTHIPORNJ
associates

WSCTISITIS 1702s
CALIBRETION 0F30

Cert. No. : ACL24090
Job No.  : VCaTACIHISE

Pages : 2of§

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on ITEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM haed tests 1o Acoustical and Electrical signal tests of fieq with ‘hoic chamber and R
Standard Instruments.

For tests results of each items were made by ohservation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Stundard Instruments :

Instrument Model Serfal No, Cert, Na, Due Dute
Waveform Generator 332104 MY45017076 EF-0008-23 07-FEB-24
‘Waveflorm Generator is1B MYS2302742 EF-D010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL.BP 3040266  13-FEB-24
Digital Multimeter 334614 MY353220076 EEL.BP 2940266  13-FEB-24
Drigital Multimeter 34461A MY§0024273 EEL.BF 3140266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier MNA-42KAL 34560495 AM-3002-23 14-FEB-24

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3, This eentificate is traceable 1o the i | system of unit maintained a1 ;

3.1 Mational Institute of Metrology ( Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

o Mo~

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4511 Sirinthern Read, Bangbumru, Bangplud, Bangkok, 10700 Thalland
Tal +66 2433 B33 Email: calibrotion@sithiphom.com

SITHIPORN,
associates i

NSCTESLTS 1T026
CALBRETION 0339

Cert. No. ACL240%)
Job No. @ VOGTACDOSS
Pages @ 40l 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB ) {dB ) (dB ) (dB )
93.9 (93.98) 93.9 0.0 0.3
2, Self-generated noise
2.1 Normal test
Mesasured Value
(dB)
18.3

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 142
- weight 200
Flat 25.6

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

Frequency Deviation from various frequency weighting response curve (dR)
{Hz) i Acceptance
Flat C-weight A-wei,
! . aht Limits
125 0.2 02 0.2 +1.5
1000 0.1 0.1 0.1 =10
B000 0.3 0.3 03 +30

7 A .




SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthom Read, Begburmn, Bangplud, Bongkok, 10700 Thaband associates 4B1-451/1 Sirinthorn Rand, Bangbumru, Bangplud, Bangkak 10700 Thailand associates L
Tal, +6052433 8331 Emoll: combration@sithipharn com it TaldooMaseny).  Emoll oolbeationimeihipham.com gyl aed
Cert, No. : ACL24090 Cert. No. : ACL240%0
Job No. : VOETACO058 Job No. : VOSTACHISS
Pages  : Sofs Pages @ 6of8
. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to | kHz.
Frequency Dieviation from various frequency weighting response curve (d12) Anpvnagt | Meanng Dinaned s
(Hz) Abceaice Value Walue Value Limits
Flar Coweight A-weight Lt (dB} {dB) (dB} (dB)
= 5 = = T 137.0 137.0 0.0 k1.1
125 0.0 0.0 0.0 15 LAl il e el
250 0.0 00 0.0 s = A o 2l
— T = 7 = 134.0 134.0 0.0 +11
2 e 50 7 i 133.0 133.0 0.0 £11
2000 = T T 7 132.0 1320 0.0 £1.1
e o T o5 T 131.0 1310 0.0 £1.1
2000 0.0 0.1 0.1 +£5.0 Zo ed &0 L
1240 124.0 0.0 =11
115.0 119.0 0.0 =11
5. Frequency and time welghtings at 1 kHz 114.0 4.0 0.0 £11
5.1 Froquency weightings at 1 kHz L 180 L =10
104.0 104.0 0.0 +1.1
Anticipated Measured Deviated Acceplance 90,0 9.0 0.0 +11
Frequency Value Value Value Limits 940 040 00 11
Welghting (dB) (dB) (dB) (dB) 0.0 8.0 0.0 11
A - weight 94,0 4.0 0.0 £0.2 4.0 84.0 0.0 £1.1
© - weight 94,0 94.0 0.0 £0.2 00 290 00 =11
Flat 04,0 94.0 0.0 +02 40 741 o0 =11
S
Anticipated | Mensured | Devisted | Acceptance 59.0 59.1 0.1 1.1
Frequency Value Valua Value Limits 54.0 540 0.0 £1.1
Weighting (dB) (dR) (dB) (dB ) 49.0 40.0 0.0 1.1
Fast 940 94.0 0.0 + 0.1 440 440 0.0 1.1
Slow 44.0 24.0 0.0 +0.1 9.0 39.0 0.0 £1.1
Leg 94.0 940 0.0 0.1 340 34.1 0.1 +1.1
0.0 0.1 0.1 +1.1
6, Long - term stability 2.0 242 0.2 *11
SLM Display | SLM Display | Deviated | Accepiance 2k e ik =
Froquency atinitial at final Valus Limits 2Ll 213 s =1l
vt |y | | | T T T
A - weight 94.0 940 0.0 <03 ] ]

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,

451- 4511 Sirintharm Roocl Bangburmnu, Bangplud, Bongkok, 1700 Thailand associates 4514511 Sirnthesn Roel Banglumn, Bangpiud, Bangkok, 12700 Thailand associates

Tel +58 2433 8331 Email | calibration@sithipharn.aam :‘Xu:z‘:!'::gnﬁ Tal, +6G 2433 B33 Emal : colibrotion@sithiphorm.eem :::.l:‘;‘:l-l:\;gﬂ.
Cert. No. @ ACL24090 Cert. No. : ACL240%0
Job No. : VOETACO058 Job No. 1 VOGTACO058
Pages  : Tof§ Pages  : Bof§

8. Level linearity including the level range control
11. Overload indication

Anticipated Measured Deviated Acceplance
Range Value Value Value Litnits Measured value { dB ) Deviated Acceplance
(dB) (dB) (dB) (dB) Pasitive MNegative Value Limits
Auto 94.0 94.0 0.0 1.1 one-half cycle | one-hall cyele {dB) {(dB)
B9.5 89.5 0.0 1.5
9. Tone burst response
Time Tane busst Anticipated | Measured Deviated | Acceplance 12. High level stability
duration, Th Cyele Value Value Value Limits
Weighling (ms) (di) (dB) (d8) (dB) SLM Display | SLM Display |  Deviated | Acceptance
0.25 1 108.0 107.9 0.1 L5;-5.0 Frequency at initial at final Value Limits
Fast i 8 117.0 1170 0.0 1.0;-2.5 Weighting (dB)} (aB) (@) (dB)
" L all L) L et A - weight 137.0 1370 00 03
o 2 .3 108.0 108.0 0.0 1.5 ;-5.0
200 £00 127.6 127.6 0.0 +1.0
0.25 1 G0 989 -1 1.5 ; -5.0
SEL 2 3 108.0 108.0 0.0 10;-25
200 200 128.0 128.0 0.0 1.0 The reported uncertninty is based on a standard uncertainty multiplied by coverage factor & = 2

or any value following i iding a lavel of ] of imately 95 %

10, Peak C sound level

—— o End of Calibration Certificate

Number of eycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak WVialue Limits
test signal (dB ) (dB) (dB}) (dB )
Conti 133.0 133.0 00 3.0
One 1364 135.7 0.7 .0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB ) {dB ) (dB )
Continuous 133.0 133.0 0.0 +2.0
Paositive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 { Microphone UC-52 / Preamplifier NH-24

Serial No.: 01122607 / 145554 734373

1D No.: RYG_FS0019

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : G

Ambient Temperature : (230 £3) °C ’ W&?W“P |
Pressure : (1013 £3 ) kPa [
Relative Humidity : { 50.0 £20 ) ki ) BY —'&d? e §
~ahis
Received Date : 11 JANUARY 2024 3 i

Calibration Date :
Date of Issue :

22-24 JANUARY 2024
24 JANUARY 2024

Calibrated by : HWathaknom Pisutpaisan

Approved by :

( Thanakul Petchurai )

This certi is issued in ds with the requi of ISOVIEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN,
4514611 Sirintharm Rood Bangbumony, Bangplud, Banglok, 10700 Thailand associates
Tel +6824338331  Emai: calibration@sithiphom.com mv::g:
Cert. No. : ACL24074
Job No. @ VOGTACDS4
Pages : Jof8
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
(dB)
1. Absolute sensitivity 02 NA
2, Self- i noisc 02 NIA
3. Acoustical signal tests of freg ighti
125 Hz 03 0.6
1000 Hz 03 0.6
$000 He 0.3 0.7
4, Electrical signal tests of ightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 3 10
5. Frequency and time weightings at | kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 02 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN,

48+-451/1 Sirinthom Road Bangbumi, Banggplud, Bangkok, 10700 Thaband associates

Tol +86 2432 833 Email :m‘h[ﬂfiﬂn@%ill‘ipl‘ﬂ!n com NSC-TISTIS 17025

CAUBRATION 0354
Cert. No. : ACL24074
Job No. : VC6TACD054
Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had fests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Refe
Standard Instruments.

Far tests results of each items were made by observation of each Instraments display and also with SLM's display.

Condition of this result of calibration :

1. Refierence Standard Instruments :
Instrument Mo Serial No, Cert. No. Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33s511B MYS52302742 EF-0010-23 07-FEB-24
Digital Multimeter IMEIA MYS3220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter IMEIA MY53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 3HMBIA MY60024273 EEL.BP 3110266  14-FEB-24
Programmable Attenuntor MAT-1070 GZI00114 EF-0011-23 0B-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-4ZKAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

= LA/l

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
451451 Sirinthorm Rood, Bangbumn, Bangpiud, Bangkok, 15790 Thailand associates
Tel 46824338331 Ennail: calibration@sithipharncam 8GR TS s70aE
Cert. No. ¢ ACL24074
Job No. @ VOGTACDOSH
Pages : 4ol 8
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Limit
(dB) (dB ) (dB ) (dB )
93.9 (93.98) 93.9 0.0 £0.3
1, Self-generated noise
2.1 Mormal test
Measured Value
(dB )

17.0

2.2 The microphone of the sound level meter was replaced by electrical signul input device.

Frequency Measured value
Weighting (dB )
A - weight 108
C - weight 17.0
Flat 227

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

Frequency Deviation from various ighting response curve (dB)
(Hz) R Acceplance
Flat C-weight A-weight
igh ~weigh Limits
125 0.4 0.4 0.4 =15
1000 0.0 0.0 0.0 =10
B000 -1.4 =14 =13 +5.0

> L




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

4514511 Sivnthoen Rood, Bangbumiu Bangpiud, Bangkok, 10700 Thoiland
Tol+682433B33  Email: collbrotion @sithipham.com

SITHIPORN
associates

WSCTETS 10
CALBRATION 0338

4. skgnal tests of ight

Weighting network response with relative to | kHz.

Cert, Now : ACL24074
Job No.  : VCGTACONS4
Pages : Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(H=) Flat Coweight A-weight Au:-qn.aﬂoe
Limits
63 0.0 =01 0.0 +1.0
125 0.0 0.1 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 LAl 0.0 +1.0
4000 0.0 0.1 00 +3.0
BODO 01 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deeviated Acceptance
Frequeney Value Value Value Limits
Weighting (dB) (dB) (dB) (B )
A - weight 94.0 4.0 0.0 + 0.2
C - weight 94.0 04.0 0.0 +0.32
Flat 94.0 94.0 00 =02
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 4.0 94.0 00 +0.1
Slow 94.0 94.0 0.0 +{.1
Leg 94.0 94.0 0.0 £0.1
. Long = term stability
SLM Display | SLM Display | Deviated | Acceptance
Froquency at initial at final Value Limits
Weighting (dR) (dB) (dB) (di)
A - weight 94.0 94.1 0.1 +03

> Al -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B1-4511 Sirinthorn Raod Bangburmn, Bangniud, Bangkok, 700 Thailand
Tel +86 2433 8331 Email : caibration@sithiphorn com

SITHIPORN/
associates
NSC-TIS-TIS 17025
CALMRATION (94

Cert. No. : ACL24074

Job No.  : VC6TACDDS4
Pages  : Tof§
8. Level linearity including the level range control
Antieipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB ) (dB) (dB} (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Meagured Dieviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (di3) (dB)
025 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 L0;-2.5
200 300 134.0 134.1 0.1 +1.0
Slow 2 ] 108.0 108.0 0.0 15;-5.0
200 00 127.6 127.6 0.0 1.0
0.25 1 95.0 98.9 -0.1 1.5 ;5.0
SEL 2 ] 108.0 108.0 0.0 10;-2.5
200 200 128.0 128.1 0.1 +1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB) (dB )} {dB)
Cuomlinuuous 133.0 133.0 0.0 £5.0
One 136.4 135.7 0,7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal {dB) (dB) (dB} {dB )
Continuous 133.0 133.1 0.1 +2.0
Positive hall cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 0.2 +2.0

= DA -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451~ Sirinthorn Road Bangburng, Bangpiud, Bangkok, 19700 Thailand
Tel+86 24338331 Email: calibration@sithipharmnaem

SITHIPQRN
associates

Cert. No. : ACLI4074
Job No. : VCETACDOS4

Pages  : Gol8
7. Level linearity on the reference level range
Anticipated Mezsured Deviated Arcepiance
Value Value Value Limiis
(di | (dB) (dB) (dB )
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 =11
134.0 134.0 0.0 +1.1
133.0 1330 o =1.1
132.0 132.0 o +1.1
1300 1310 o +1.1
120.0 129.0 o +1.1
124.0 124,40 o +1.1
119.0 118.0 o +1.1
114.0 1140 0.0 +1.1
109.0 109,10 o + 1.1
106400 104.1 0.1 +1.1
900 9.0 o +1.1
4.0 54.0 0.0 +1.1
50 B30 0.0 +1.1
B4.0 840 0.0 +1.1
T9.0 79.0 0.0 +1,1
74.0 740 0.0 +1.1
69.0 59.0 0.0 +1,1
64.0 4.0 0.0 +1.1
9.0 9.0 0.0 +11
4.0 540 0.0 +11
45.0 49.0 0.0 +1.1
44.0 4.0 0o +1.1
9.0 3.0 o =11
3.0 3.0 [ =11
0.0 300 oo +1.1
5.0 9.0 0.0 +1.1
28.0 28.0 0.0 +1,1
27.0 270 0.0 +1.1
26.0 26.0 0.0 +1,1
25.0 23.0 0.0 =11

> Ll -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Sirintharm koo, Bergbumiru, Bangnlud, Bangkek, 10700 Thaland
Tl +86 2433 833 Emoil : eolibroticeyg@sithiphernoom

SITHIPORNJ
associates

WSCTELTIS 1T02s
CALIBRATION 0394

Cert. No. : ACL24074
Job No. : VOGTACDDS4

Pages : Rof8
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half eycle {dB) (dB )
89,5 89.5 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB ) (dB } (dB}
A - weight 137.0 1370 0.0 +{.3

The reported uncertainty is based on a standard uncerainty multiplied by coverage factor k =2

orany value g g & lavel of

End of Calibration Certificate

of approxi v 95 %
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Acereelted colibeation T
JIRANATEE ASSOCIATES CO. ISQAEC 170252027 (I
MNSC-TISI-TES 17025 NSC - TISI - TIS 17025
Hranatee fssociates Ca did PACA TG CALIBRATION D367
1428, 87554
Petchkaser 7,71, Fe Watthanra, Banghayal, Temperature megssrement fabaratary
Banghek 10620 Thasland) Cofibratian ssruices department.
Tl +GEIEEA011
Mobi: 155353505453
Eorail puac-calbrasanjraaten com
Webaite, W jrarates com
Cortificate No. + COT-023-67 Page 1of 2 Pages
MEASUREMENT ITEM  Heat Stress Monitor Cofibration procedure: -
MANUFACTURER : Deltn OHM The temperature cafibrotion W.M!ﬁlg‘.c
MODELTYPE +HD322 In-House caiibration  metfiod ‘gz WiCL-00T
SERIAL NUMBER . 20015387 accarding to comparisan method with stendard
; digitai temperature’ indicataryand stondard
A MIERER FRYG_RETT tarnparaturs probe. Thdemperature scafe use
CONDITION AS-RECEIVED : Used item A By P B
CUSTOMER + ALS labaratory group (thaitand) Ca,, Ltd,
104 Phatthanakan 40, Phatthanakan Rd., hwmhm\\}c
Khwaeng Suan Luang, Khet 5uan Luang, Jie mpardiepengypesiis ore traceable to the
Bangkak 10250 Thailand, International System of units (1) through
Matioral nstitite of Metralogy Thaland [NIMT)
Certificate mumber:  TT-0038-23,  Certificate
RECEIVED DATE +11 Jan 2024 b i it
MEASUREMENT DATE 15 Jan 2024
ISSUE DATE 17 Jan 2024 JRefuranen Uned During Callbration:
1. Stonderd Temperiure Probe
Maodel: ST5-100 AS00, Seriaf No.: 66768205,
ENVIRONMENTAL CONDITIONS: Lare vt 20 Mar 3604
9 2. Digital Temperature Indcatar
Ambient condstion In the kbaratary. ar\?_a; Follow: . Iodel: DT-1000-A MK 1, Serio) Ne: 671907
Temperature :230230 C 0581 Due dote: 14 Sep 2004
FRelative Humidity :55.0%15.0 RH
Uncertainty of Measurement:
The reported uncertainty of measurement is
NOTED: The certificute is vilid oniy to the i Wrated pldce of bosed on the standard wncertaindy multiplied by
o coveroge foctor k=2, Which for o normal
distribution  coresponds  fo @ coverage
N . probability of apprasimately 95X, The standard
Mﬁw P  has been n
TABULATION OF RESULTS: oL L with the GUM ‘Evalumtion of measurement doto

R
The table on next page give the measured values. |

* NAC

ERARNTEE ASIATYS (11 LT

Calibtatedy:

CIr. Sarawit Thachalad

1 Miss Jittraporm Lertsomphol
[ Migs Rusangrumpai Fhoommit

- Guide to the expression of uncerfainty in
measurement’

Mr. Parinya Booncharoen
Calibration Departmant Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DETAINED
IN WRITING FROM THE LABORATORY

TRANATEE ASSOCIATES COLL

Ararater hucclges Co Lt CALMRATION 0387
F14-15, G536

Penchbases 7,771, RE Warthag s, Bangsskys,

\\\'@1{-?

s,
v

AN

/,//'r\—;\\:\
Felulile?

NSC =TISI = TI5 17025
CALIBRATION D367

Tempesatue mesurement laberatery

Hanghoid U1E00{Thadard] Calibralion services department
T e EIBEORIL
[ —
temat pc-catbeon@)raratee com
Wieh ste: wwns franaiee. com
CERTIFICATE OF CALIBRATION
Certificate No. : COT-143-67 Page 1af 2 Pages
MEASUREMENT ITEM + Heat Stress Monitor Calibration procedure:
MANUFACTURER : Delta OHM :"H:;WWW'@ cobration WWE::“ i
. calibvation  Meod g .
il Homa3 BBl b X
digitn! temperture, indicatar, ond - standard
1D NUMBER +RYG_F50579 temperature prabe. Thé femperature scofe wse
CONDITION AS-RECEIVED + Used iterm wirs based on ITS-20.
CUSTOMER +AL3 laboratory group (thailand] Ca., Lid,
104 Phatthanakan 40, Phatthanakan Rd., Tracwabifity:
Khwaeng Suan Luang, Khet Suan Luang, The mioiureeat resilts are traceoble to the
Banghok 10250 Thaitand. Internatianal gystem of units (S through
Marional Ingtitte of Matralagy Thailand (MMT]
RECEIVED DATE +19 Jul 2024 mmf?«.;'}‘;'j?;: T i
MEASUREMENT DATE + 106 Aug 2024
|SSUE DATE 07 Aug 2024 Reference Used During Cafibrotion:
1. Senmdord Temperoture Probe
Madel: ST5-100 ASO0, Seniof No.: 667682-08,
ENVIRONMENTAL CONDITIONS: Due date: 26 Mar 2025
Amblert condition in the laboratary are as follow: m:w«;mxm-sﬂw?-
Termperature 1230320 e 00551 ue dote: 14 Sep 2074
Relative Humidity 15502150 WAH
Uncertainty of Mensurement:
The repovied uncertainty of measurement i
NOTED: 4 by to the ibrated on date and place of callbration. Based on the standard unzertainty multiniied by

o coverage foctor k=2, Which for @ noomai
distribution  corresponds @ Coveroge
probobiity of approvimately 35%. The stondard

TABULATION OF RESULTS:
The table an next page give the measured values. &

j APPROVED BY 17170
i

fof2s

i
1+ NEXT CAL, DATE

| REVIEWEY ... N, T |

uncertainty his been determined i pecordance
with the GUA ‘Evalation of measimment data
- Guide to the expression of uncerfminty in
megsurement’

Caleated by:

Citdr. Sarawit Thachalad

1 Migs Jittrapom Lertsoenphol
[ Mizs Pruangrumpal Phaomenit

=

Mr. Parnya Booncharoen
allbration Depariment Manager

Approved signatory: ..

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
1N WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.LLTD.

Continuation of Certificats of Callbration Number £DT-023-67 Page 7 of 2 Pages
Result of B withsut O'with Ad)
Calibration Range: ~ 30-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 22025572,
Dimension: Dismeter 3.3 mm. Length 170 mem.
Immersion Depth Srandard Reading LU Reading Error Lhﬂm :
[mm} (=] el el ra
a0 20060 195 0.2 0089
&0 25.081 18 0.3 ‘n.oge
a0 30042 99 01 o099
a0 35035 48 01 nogg
a0 40025 39.8 0.1 [TE]
Table 2: This with Glabe probe Model: TR3176.2 &/N: 21001241,
Dimension: Dlameter 3.3 mm. Length 205 mm.
Immersion Depth Standard Reading UuC Asadi Error Uncertainty
{mm) re rej ey (-]
110 20.060 00 o1 0.099
110 25.051 5.0 01 0.099
110 30,042 300 o0 0.09%
10 35,035 £ 1] 00 0.09%
110 40,025 401 01 0.098
Table 3: cted prob I: TP3207.2 $/N; 22025042
Dimension: Dismeter 14 mm. Length 150 mm.
Immession Depth standard Beading LU Reading Errar Uncertainty
[man] ] e} el k=]
75 20060 00 a1 0.099
75, 25051 243 a2 0,088
75 30.042 LY a2 0.0%9
75 35035 347 03 0.089
5 40025 39.7 43 n.0sa

Uuc*: Unit Under Calibration

***gnd of Certificate of Calibration™**

NAC

NIANATEE ASSOC 5 COLLTD.

rtificate of C:

Bosult of Callbration: K2 Without Adjustmant 1 With Adjustment
Calibration Range: W0 Cto20°C
Function:

Table 1: This probe 1

Dimension: Diameter 3.3 mm, Length 170 mm.

2012 5/N: 22015701

Page 7 of 2 Pages

Depth Standard Reading UL Reading Error
] rey o ] (]
&0 20050 00 a1 [ TR
80 25.053 50 a0k D039
&0 L g o 0.089
a0 35.038 349 a1 0099
80 40029 09 “0. n.ass
Table 2: This TP3276.2 5/N; 22023934,
Dimension: Dismeter 3.3 mm. Langth 205 mm.
Standard Reading UUC Reading Errar Uncertalnty
[mem) 1= el el (1]
110 20050 01 o 0088
110 25052 251 an L]
110 30048 EL: A 01 0089
110 35037 5.1 01 nass
110 apoze 401 a1 0088
Table 3: This wis connected probe Madel: TPS207.2 S/N: 22025053,
Dimension: Dlamater 14 mm, Length 150 mm.
Immersion Depth _Standard Beading UUC Roading Errar.
[mami) e el re ra
7 20060 02 01 005
ki 28057 %1 L1 008
75 30048 0.0 o0 008
75 35038 80 0.0 0088
s an029 8 01 0089

UBC*: Unit Under Calibration

“**End of Certificate of Cabibration®**
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CERTIFICATE OF CALIBRATION

Cartificate Mo, + COT-018-67

MEASUREMENT ITEM + Heat Stress Monitor

MANUFACTURER : Delta DHM

MODELTYPE 1HD32.2

SERIAL NUMBER : 18018311

10 NUMBER + RYG_F30356

CONDITION AS-RECEIVED + Used item

CUSTOMER + ALS laboratory group [thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Ad.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE 111 lan 2024

MEASUREMENT DATE 12 Jan 2024

ISSUE DATE +17 Jan 2024

ENVIRONMENTAL CONDITIONS:

‘Ambient conditian in the laboratory are as follow:

Temperature :23.0£3.0 ©

Feelative Humidity +55.0%15.0 KRH

NOTED: The certlficate is vald only to the ftem collbrated an d d place of

TABULATION OF RESULTS:
The table on next page give the measured values.

Caliteated by

CIinr. Segawlt Thachalad

[ Misg Jittraporn Lertsomphol

[ Miss Buangrumpal Phoommit

e IS8

Page 1 of 2 Pages

Calibration procedure: iy

The temperature calbration wis done by
fr-Hewse cabbration  methiod \gs  WCL-001
eecarding fo comparison method Wil stondoed
digitnl temperatursindicatoryad  standurd
temperature probe. The, temperature scale use
wos based an (75-60,

Treceabillty: \
The méosurement,resilts ore troceable to the
Cimternabionol System of umits (5] through

. Nationalinstitite of Metrolagy Thadland (NIMT)
Certifleots  mumber:  TT-0038-23, Certificate
nutmben ER-0101-23

Userd Durimg Callbration:
1. Stwndard Temperature Prode
Maodet: STS-100.A500, Serial No.: §57682-09,
Due date: 28 Mar 2024
2 Digital Temperatere Indicotor
Mloget: OTH-1000-A MK U, Serinl No.: 671407
00591 Dup date: 14 5ap 2024

Uncertainty of Measurement:

The reported uncertainty of measurement s

bosed on the standard uncertainty multipled by

a coverage foctor k=2, Which for o normal

distribution  coresponds  to @ covernge

probability of approximotely 95%. The standard
has been de n

with the GUM Evalumtion af measurement daty
- Guide to the expression of uncertainty in
measurerent”

Mr. Paringa Boancharaen
Calibeation Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

[IRANATEE ASSOCIATES CO.,

Aranatue Associata Co Lnd
A/1A-15, 673535
Petchitasars 7,7/1, bl Wattanra, Banghokys,

IN WRITING FRONM THE LABORATORY

Aceredited colrarion labonatory
ISOAEC 170252027
MNSC-TISTIS 17025
CALIBRATION 0367

Temperature measurement lgbaratcyy

NSC —TiSI - TIS 17025
CALIBRATION D367

Mangick 10650 Thailand ) Cofibrotion services department.
Tel: +6502680112
Pabie JEARATAEE
E-wallt juac-calbrason@iranstes com
b st mew frasanes comm
Certificate No,  : CDT-029-67 Page 1 of 2 Pages
IMEASUREMENT ITEM + Heat Stress Monitor Colibration procedure:
MANUFACTURER - Delta OHM The temperature callbratian wis dane iy
In-Hewse colbration  Mgtiod gs  WikCL-001
MODEL/TYPE $HD3Z2 ;-
SERIAL NUMBER byl mecording to comparison metfod Wit standurd
T digitc)  lemperalursl indicotors,gd - stardard
10 MUMBER : RVG_FS0S21 temperature probe. Thetemperature scale use
CONDITION AS-RECEIVED + Used (rem wars based an (75-90,
CUSTOMER + ALS laboratory group (thailand] Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Troceabillty:
Khwaeng 5uan Luang, Khat Suan Luang. 4 ]": "HWW:'N": I'mll;; m;ﬂ l:;
; international system roug
Banghok 10250 Thaitand, il e T
Coertificots number: TT-0038-23, Certificate
RECEIVED DATE 124 Jan 2024 nitnber ER-0101-23
MEASUREMENT DATE + 25 lan 2024
IS5LE DATE +30 Jan 2024 Reference Used During Calibration:

ENVIRONMENTAL CONDITIONS:
Amibient condition in the laboratory are s follow:

Temperature $23.02£30 C
Relative Humidity :55.0215.0 %ARH
NOTED: The certificate is ualid only to the Wbrated an date and place of calibratiy

TABULATION OF RESULTS:
The table an naxt page gve the measured values.

Calibrated by:
CIhr. Sarawit Thachalad
1 Miss Jittrzparn Lertsomphol

& Miss Ruangrumpal Fhoommit

1. Stendard Tempevature Probe

Madel; STS5-106 ASDD, Serial No: 657682-09,
Due dite: 28 Mar 2024

2 Digital Temperature Indicatar

Model: DTI-1000-A MK 1L, Seric! No.: 671407~
60591 Duv dote: 14 Sep 2024

Uncertainty of Meaiurement:

The reported uncertainty of measurement is
based on the standard uncertainty multipled by
o roverage foctor k=2, Webkch for a narmal

meroaL oare 2401 /28

S

NAC

AHAMATYR ASSOCITES 00, 17T

Approved signatary:

oo coverage
probability of aporosimately S5%. The standard
fas been in

with the GUM ‘Evaluation of measurement data
- Guide to the expression of uncertoindy in
measuremnent”

Mr. Parinya Bacncharcen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTANED

1N WRITING FROM THE LABORATORY

NAC

HRANATEE ASSOCIATES CO_LTD,

B " e
Certificate of COT-018-67 Page 2 of 2 Pages
Result of Calibration: & Withaut ) With
ration i 20-40°C
Table 1: This equipment was connected with wet bulb probe Model: HPI201,2 5/N: 18021465,
Dimensian: Dlameter 3.3 mm, Length 170 mm.
Depth UUC Reading Errar Uneertainty
mm) ] re ro ra
=0 0,053 o o1 g
] 25,045 50 [ulle} .o%9
a 30.040 E oo, 0,089
80 5,039 E 0o a8y
B0 40030 a0 00 n.09g
Table 2: This equl with Globe th & Model: TP3275.2 5/N: 1802048
pr : TP3276.2 §/M:
Dimension: Diamatar 3.3 mm. Length 205 mm. il .
Repth Standard Reading ULIC Reading Error Uncertsinty
{mim) re rel re rep
110 0052 00 00 014
o 25.045 By o1 o.oee
110 30,000 ana 01 0098
110 35,039 51 01 0.9
110 40,030 an1 01 0099
Table 3: This was
with ten probe Madek: TP3207.2 S/n: 1
Dimensian: Giameter 14 mm. Length 150 mm, e
Immarsion Degth Standard Reading YU Reading Emor Uncertaingy
N [mm) e} rep re (k]
5 20.053 3 o1 0098
75 25.005 %0 oo a0
75 .00 300 00 0.09%
75 35088 3439 01 .05
s AD.030 9 o1 0.093

WUEs: Uni Under Callbration
Remark: The d i

y of
‘groviging » level of confidence of appraximately 95%

15 0.14, based on standard

***End of Certificate of Calbeation®**

| 4
E

LN

NAC

JIRANATEE ASSOCIATES COLLTD,

Continuation of Certificate of Calibration Number CDT-029-67

J
N7

e

W

Fesult of Calibration: B Without Adjustment [ With Adjustment
Cabbration Range: ~ 20-40°C
Function:

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N; 21001217,

Dimension: Dlamater 3.3 mm. Length 170 mm.

mudtiplied by a coverage factor k=2,14

Page 2 of 2 Pages.

2 UUC Reating Errar Ungertalnty
[mm] el ey el e
a0 20,052 01 00 0089
20 25.054 ®1 0.0¢ 0.089
an 30.047 01 1% § 0.0%9
0 35041 351 01 0.0%9
a0 40035 40.1 01 0.059
Tabls 2: This with Globe probe Model: TR3276.2 §/N: 21001242
Dimension: Diameter 3.3 mm. Length 205 mm.
UUE Rsading Ervor Uncertainty
{mm} reh rey el [}
110 20.052 0o 0l 0093
110 25055 5.0 o1 0099
130 30,047 300 00 0.08%
110 35041 =50 00 0098
110 40.035 a0 0.0 0.099
Table 3: This 4 with be Modal; TP3207.2 5/N; 21001783,
Dimension; Diameter 14 mm, Length 150mm.
Immersion Depth stapdard Beading UL Reading Error
{rmam) re) el =] re
7 20052 0.1 00 0,098
75 4 25,054 251 oo ooeg
75 30.047 0.0 oo 0.099
75 35.041 349 0.1 0,099
s 40.035 198 a2 0,088

Uuc*: Unit Under Calibration

*=*End of Certificate of Calibration®™**

TIRANAT

NAC

B ASDCIATE (01T
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BA714-15, 6771520

Petchicxem 7.7/1, Rd Watthapra, Bangestyal, Tempercture measurement laborotory

Barghct 30600 Thadand} Calibration serces departmend.

Tal «661ERICE1Y

Mebsie: +SEREIIMET

Emad: rac-cabbration @y anséee.cim

[ e ——————

Certificate No.  : CDT-145-67 Page 1 of I Pages

MEASUREMENT ITEM + Heat Seress Monitor Calibration procedure:

MANUFACTURER + Dialta OHM The tempernture cofibration was done by

Intouse cofibrotion Method s WCL-001

MODEL/TYPE +HD322 ? B

i SRR acevding to campgrison method Wity $tandord
X digita] temperaluce indicatofy and  standard

1B NUMBER + RYG_FsosE1 rode. THE emparnrune some e

CONDITION AS-RECEIVED + Used itern wes based n (T5-90.

CLSTOMER + ALS laberatary growp [thailard) Co., Lid.

104 Phatthanakan 40, Fhatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE +19 Jul 2024
MEASUREMENT DATE + 07 Aug 2024
ISSUE DATE 07 Aug 2024

ENVIRONMENTAL CONDITIONS:
Ambient candition in the laboratory are s follow:

Temgeratire 1330430 c
Relative Humidity :550¢15.0 WRH
MNOTED: The i i the i enibrated an date and place of cailbration.

Traceabifiy:

The meGsurement,resuits ore traceabie fo the
internationa! dystem af umits (81} through
Aatianm! nsiite of Metralagy Thailand (KIMT)
Certificary  number:  TT-00M7-24,  Certificote
by ER-0101-23

Reference Lsed Durlng Catibvation:

1. Standard Tamperaturs Prabe

Modet: 575-100 A500, Serol No.; 667582-08,
(Ove date: 26 Mar 2025

2. Dhgitel Tempermiure indicotor

Modei: OTI-1000-A MK 1, Serial No.: 671407
D059 Duae dote: 14 Sep 2024

Unzertainty of Measarement:
The reparted uncertointy of measurement is
based an the standard uncertalny muliindied by
@ covernge foctor ked, Which for & noemo!

TABULATION OF RESULTS: | REVIEWEY ... ?_.
The tabie o next page ghve the measured values. .
' APPROVED BY .ot S

| EXT CAL. DATE

Calibrated by:

distributian ta o covernge
probabilty of approwimately S5%. The stondard
wncertainty has been determined in secordonce
with the GUM Evaluation of mewsurement doto
- Guide fo the expression af wcertainty in
measurement”

Cidr. Sacawst Thachalad
71 hlas littraparn Lartsamphal
[ Miss Rusngrumpai Phoammit

Mr. Parirya Soancharoen
Calbration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

1N WRITING FROM THE LABORATORY

NAC

Accredited colibration fobortory

JNRANATEE ASSOCIATES COLLTD. ISOAEC 10252017
NSC-TISH-T1S 17025
Saranes dosocianes Cound CALIBRATION BHE7
ER/14-15, ET15-36
T R — Temperature messarement iabaratery
Banghok M0G00[ Thadand} Calibvation senvces department.
Tek +E60E6308:

Mot +66053930453
Emal. pac-calibratien B¥ andtee.com
ks L o eBaTas oM

INSC - TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COT-144-67

Page 10f 2 Pages

Cafibeation procedire:

The temperaiie colvtion wdd doneby
n-House cokbration  metfiod m WhCL-001
accarding to comagrisan Fietfed W Standerd
digital temperaturi Indicator, ahe  standard
temperature probe. Tha tempsrature scale wse
was bazed on 115-80.

The micaurement, resifits are trocemble fo the
international utenm of welts (S0 through
Natinnol WsLigpte of Metroiogy Thatfand (NAT)
Cortificate  number:  TR-OM7-24, Certifivate
reimber ER.0102-23

#eference Used During Callbration:

1. Standard Temperaturs Prode

Model: STS-100 AS00, Serial Mo : 657682-08,
Dwe dote: 26 Mar 2025

2. Digriea! Ternperanae indicmion

Model: DTT-1000-A MK 1L, Serial Mo.: 671407~
00581 Due date: 14 Sap 2024

Uncertainty of Messurement:

The reported wncertainty af measurement i
‘based on the stondard uncertainty muitiphed by
o covevoge foctor k=2, Which for o nomal
distribution coresponds to o0 coveroge
prababiity of cppravimetely 95%. The stondord
uncertainty hurs hesn determined in accordance
with the GUM Evaluntion of measurement deto
- Guide to the expression of uncertainty i

MEASUREMENT ITEM + Heat Stress Manitor
MANUFACTURER  Dinlta CHA
MODEL/TYRE 1HD3Z2
SERIAL NUMBER + 22016350
1D NUMBER © RYG_Pa0Smn
CONDITION AS-RECEIVED  Usad ttem
CUSTOMIER + ALS laboestary group (thaland) Co., Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaang Su=n Luang, Khat Suan Luang,
Banghak 10250 Thailand.
RECEIVED DATE +19 Jul 2024
MEASUREMENT DATE £ 07 Ausg 2024
ISSUE BATE <07 Aug 2024
ENVIRONMENTAL CONDITIONS:
Ambient candition in the labaratory are s fallow:
Temaerasure 2230430 L3
Relative Humidity :55.0415.0 HRH
NOTED: The certificats is valid enly fa the it i place af el
7
TREVIEWEY %“"‘b’”
TABULATION OF RESULTS: b i
he tabh h 5 o]
* APprovED BY 2%
; fef
T CAL DATE v oS 25. ...,
Callbrated ty:

TIr. Secawit Thachalad
1 Miss Jittraporn Lertsomphcl
O Miss Ruangrumpal Phaomemit

Approved signatory: .

C il

Mr, Parnya Bacacharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT 8E REPAODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODLICTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

JIRANATEE ASSOCIATES COLLTD.
< al al COT-145-67 Paga 2 of 2 Pages
Besuh of Calibration: 51 Without CIwith
Calfbration Bangs;  20°C 1o 40°C
Tabde 1: This equipment was conmocted with wet bulb probe Moded: HP3201.2 5/N: 22025583,
Dimensian: Diameter 3.3 mm, Length 170 mm.
Depth WuC Reading Emor Uncerainty.
{mem) rel re rel rel
80 20059 199 02 0083
80 25054 439 3 0.099
80 30044 9 04 0.095
L) 35,036 a9 0.1 0.09%
40 40026 188 02 0.093
Table 2: This h Glabs th TR3276.2 5/N: 22023043,
Dimension: Dismeter 3.3 mm. Length 205 mm.
th Standard Reading ULIC Ruad Error
[mem) el q (k-] el
110 20059 o [T [T
10 25054 as0 00 0.16
110 30044 300 o0 0.059
110 35036 =0 a0 n0ss
110 ADDI6 400 00 nagss
Tablo 3: Thi was connected be Modsl: TP3207.2 5/N: 22025054,
Dimension: Diameter 14 mm, Length 150 fmm.
Immersion Dupth _ Standard Reading uuc Reading Error uneertainty
(i) <] e} rel re
3 20058 00 o1 0059
7 25054 50 01 0083
75 30044 e 04 0.009
75 35036 348 01 0059
s 0026 398 02 0.0s9

Wuc*; Uit Under Calibeation

Remark: The reported uncertainty of measurement is .16, based on standard uncertzinty mubiplied by a coverage factor k=221

providing & leval of confidence of appronimately 95%.

***End of Certificate of Calibration™®**

JIRANATEE ASSOCIATES CO.,LTD.

= of of G COT-144-67 Page 2 of 2 Pages
Result : FWithout Adjustment T With Adjusiment
Calibration Range: 20°Cto40°C
Function:
Tabsle 1: This bulb HP3201.2 5/N; 22025580,
Dimenshan: Diameter 3.3 mm, Length 170 mm,
Immersion Depth Standard Reading LI Reading Emar Uncertainty
{mem) ra re e re
[ 20,059 00 01 ]
B0 25064 250 0 005
B0 30,05 300 o 0089
B0 35,036 ELT] 01 0099
50 40.027 EEL) 0.1 0089
Table 2; This equipment was connected with Globe thormomater probe Model TRS276.2 §/N: 22023982,
Dimarsion: Diameter 3.3 mm. Length 205 mm., b
Depth UUC Reading Emar Uncertainty
fmm} ra rey re re
1 20053 01 0.0 0093
10 25054 251 o0 0.059
110 0045 30 01 0059
110 35037 350 o0 0089
110 40,027 40.0 0.0 0.059
Table 3: Thi : del: TP3207,2 5/N: 22025040,
Dimension: Diameter 14 mem. Length 150 mm.
Degth UUC Reading Emror Uncertainty
{mm} i) re re ra
75 20059 201 0.0 0089
75 25054 250 01 a.093
75 M 9 01 a.0e
75 35037 38 01 0089
s 40027 8 02 0.059

Uuc*: Unit Uinder Calibration

***End of Cortificate of Calibration®**

TTHAMATY




\\li' i --:,?

P
Accrrckted cabbration laborotory % ,//:‘\'\\ 5
NRANATEE ASSOCIATES COLTD. ISOEC 17052007 etpal ™
NSC-TISI-TES 17025 NSC - TISI = TIS 17025
Ariratn Awocates Ca L CALIRATION 0367 CALIBRATION D367
B3/14-15, 67/35-36
[ T Temperature measement loboratory
Banghok J0G00{Thalland] Caiibrmtian serwices department.
Tal: +£53EEE0ELD
[T ————ry
E-"Ullll(-(’h(lllbﬂﬂ]ﬂ‘l!lt.w‘
Wb it
Certificate No.  : CDT-031-67 Fage 1of 2 Pages
MEASUREMENT ITEM + Heat Stress Mondtar Cafibration proceduve:
MANUFACTURER + Dnlta CIHA The tempercture colibration was done by
. In-Howse eafibeation metfiod gs  WICL-00T
MODELTYPE HD322
SERIAL NUMBER £ 20037243 acearding ta compgrisan method Wi stondard
¥ digital temperature’, indicataryand - standord
1D NUMBER + RYG_Fe0521 temperature probe. The temperature scafe use
CONDITION AS-RECEIVED + Used item wiis besed on JT5-90 #
CUSTOMER * ALS laboratory group [thaltand) Ca., Ltd,
104 Phatthanakan 40, Fhatthanakan Rd., Traceability:
Khwseng Suan Luang, Khet Suan Luang, The measdrament resiats are traceabie fo the
Bangkok 10250 Thailand, intemational System of units (5] through
HNativnal istittrte of Metroiogy Thaiand (NIMT)
“Certificate  number: TT-0028-23, Certificote
RECEIVED DATE +24 Jan 2024 nUmber EA-0101-23
MEASUREMENT DATE
ISSLIE DATE - 30 fan 2024 Reference Used During Caifbratian:
1. Standard Temperature Probe
Model: 575-100 AS00, Serial Mo 667582.08,
ENVIRONM DITIONS: Duw date: 28 Mor 2024
m“'l i 2. Digita Temperaiure mdiator
Arnbient condition in the labaratory are s follow: Model: DTI-1000-4 MK 1, Serial Mo 671407-
Temperature 1230430 & 00581 Due dote: 14 Sep 2024
Redative Humidity 15504150 WAH

NOTED: The certificate is walid anfy ta the item calibrated on date and pléce of calibration.

TABULATION OF RESULTS:

FE\GEW BY
The table an next page give the measured values. ‘

{OVED BY ﬂ

1} 1
[ 1] 3
! KEXT CAL. DATE . 4 h 'Ii".-

e e e —

calibrated by:
CInr. Sapzwit Thackalad

[ i ditthapom Lertsomphol
FI Migs Ruzngrumpal Pheommit

Uncertainty af Megsurement:

The reported uncertainly of meaiurément is
Bosed on the standard uncertoinly multilisd by
© coverage foctor k=2, Which for o mormal
distribution  camesponds to A caversge
probatifity of approximetely 955, me standorg

indy has been

with the GUM Evaiuation n.fmzmlemem dote
- Guide to the expression of wncevtainty n
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE hAY NOT BE REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUICTION HAS BEEN OETAINED

IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIAT

NSC = TISI = TIS 17025

Jrasatee dssociates Co.tid TN (e CALIBRATION 0367
E114-15, 678536
Prttticasem 7,741, Fil Watthanrs, Banghokysl, measurement latoratory
gk 10600 (Thatland) Contvtion 3
e ]
Mot +663E3IET
[T ———
Website: www franaies com
Certificata No,  : COT-028-67 Page 1 of 2 Pages
MEASUREMENT ITEM + Heat Stress Monitor Cabbration procedure:
MANUFACTURER - Delta GHM The temperature calibration wirs doceby
. In-House callbration method ‘as  WCL-G01
i bt : T according fo comparison meghad wibh stondoed
SEMAL NUMBER TeIIA0 digited  temparoruns ) indicator,and  standard
D BUMRER, : RYG_F50520 temparature prote. THe tempgrarure scale use
CONDITION AS-RECEIVED + Used item wus based an IT5-80, W
CUSTOMER + ALS laboratory group [thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd,,
Khwaeng Suan Luang, Khet Susn Lisng, The misiirement, resalts are tm;m fo the
intermational System of units (5] through
Benpeck 1050 Thalrd, Matiancl nstitiite of Metralagy Thailand (MIMT)
ertificnte number:  TT-0G38-23,  Certificate
RECEIVED DATE +24 Jan 2024 mimbert B 011,23 s
MEASUREMENT DATE +25 lan 2024
IS5UE DATE 30 Jan 2024  Reference Used During Colibrotion;
1. Stondord Temperoture Probe
Madel: STS-100 AS00, Serial No.: 66768209,
DITIONS: D date; 8 Mar 2004
EUARNRTN L I 2 Digital Temperatare indicatar
= - Maodet: DTI-1000-A MK UL, Seriol Mo 671407-
Temperature :230£3.0 T 00591 Due dote: 14 Sep 2024
Relative Humidity 55.0215.0 HRH

NOTED: The certificrte Is vold only to the kem colibrated on date and place of calibration.

Uneertainty of Measuement:

The reported uncertainty of measurement is
bused on the standard uncertainly multialied by
o coverage foctor k=3, Wkich for o normal

to a coverage

; REvRE Hanslern P !

TABULATION OF RESULTS:
The table an next page give the measured values.

NAC
Caiiticated by: | prasenz asocns oo, um
CVnar. Sarawly Thachalad e
1 Miss Mtraparn Lartsampinal
¥ Mis Ruangrumpai Phocenmit

Approved signatory:

prubabiity af appraimately S5%, The standard
inty bas been ?in et

with the GUM Fualumtion af mensurement dirlo
- Guide to the expression of wncertointy in
measurement”

M. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT 8 REFRODUCED EXCERT IN FULL LINLESS PERMISSION FOR
IN'WRITING FROM THE LABORATORY

REPROCUCTION HAS BEEN OBTAINED

NAC

JIRANATEE ASSOCIATES COLLTD.

[ of Certificate of COT-031-67 FPage 2 of 2 Pages
Result of Calibration: [ Without Adj 1 With
Cafibration Range; 0=40°C
Function:
Table 1: Thi with wat bulb probe Model: HP3201.2 §/N: 21001213,
Dimension: Diameter 3.3 mm. Length 170 mm.
h UUIC Rgading Errar Unsertainty
{mm} ey e e el
a0 20056 19.9 01 [ET
&0 25.047 =50 0.0 LT
a0 30.041 0.0 o0, oo
a0 35.082 350 L] LT
a0 40,073 40.0 a0 0.0%
Table 2: This probe Modél: TRIZ76.2.5/N: 22023835,
Dimension: Diameter 3.3 mm, Length 205 mm.
Immersion Depth Atandard Reading LUE Readi Erroe Uncartainty
imm) ra re® re ra
10 20,056 w1 o0 .09
110 25,047 251 ol 0.095
10 30.040 304 01 0088
10 35.033 5o o 0.09%
110 40,023 ano 0o 0.098
Table 3: This et wi \odel: TP3207.2 5/N; 21001786,
Dimensian: Diametes 14 mm. un;unsnm
Immersion Depth standard Reading LuC Reading Errar
{mim} ] ra ra ra
75 20.056 01 [T 0,098
75 25047 ] 0o 0088
75 30.040 0.0 0o 0,009
75 35033 348 01 0,099
h 40.023 9.8 0.1 0,089
U Uit Under Calibration
Rimark: The reparted i " is0.16, based tardard multiplied by age factor k=221

providing a level of confidence of approximately 95%.

***End of Certificate of Calibration™**

F‘j ;‘&AC

TIRAMETEF ASNIATES 00 LT

Continuation of Certificate of Callbration Number COT-028-67

Result of Calibeation: & Withaut Adj O with
Callbration Range;  20-40°C
Function:

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 21001213,

Dimension: Diameter 3.3 mm. Length 170 mm.

Page 2 of 2 Pages.

Depth UUE Reading Error Unce
{mm) e el el re
& 20054 01 oo oms
] 25054 52 o1 0,099
80 30.046 02 02 0.089
0 15,043 152 02 089
80 0033 02 02 0039
Table 2: with Globe probe Model: TF3276.2 5/N: 21001245,

Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Standard Reading UL Reading Ervor Uncertainty
[mm] e o 1] ]
110 20054 w01 a0 0.059
110 25,055 251 o0 0.059
110 30.046 3001 01 n.oeg
110 35,043 5.1 £} 0098
110 40.033 401 51 0.08%
Tabie 3: This ed with TP3207.2 5/N: 21001785,
Dimension: Blameter 14 mm, Length 150mm.
Immassion Depth Standard Reading L3 Errar i
{mm) o el ra ra
7 20053 0.1 0.0 D16
7 25055 5.0 01 0,099
75 30,046 0.0 0o 0.098
75 35,043 350 0.0 0099
] 40033 399 01 noga
UuC*: Unit Under Calibration
Remark: The reported 150016, based tiplied by a coverage factor k=221

providing a level of confidence of =pnrnmnat=bf 25%,

=**End of Certificate of Callbration***

J
NAC -

IRARNE AR 00 LT
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NAC

ASSOCIA

ara, Hangeatyal,

Certificate No.

: CDT-142-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
IS5UE DATE

ENVIRONMENTAL CONDITIONS:

e,

K

Accredite colbratien lobowntory
SO/EC 17025:2017
NSC-TIS-TIS 17028
CALIERATION 0267

Temperature measurement kaboratcry

Colration services department

S

e
el

A,
4 %

v

e,

NSC = Tisl = TI5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heat Stress Moniter

+ Dnita CHM

tHD322

: 22016388

: AYG_FSOSTE
Usadl item

 ALS laboratary group (thailand) Co., Lid,
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaang 5u=n Luang, Khat Suan Luang,
Bangkok 10250 Thailand,

151 2024
$06 Aug 2024
- 07 Aug 2024

Amblert condition In the laboratary are as follow;

Temperature
Refative Humidity

1230430
15502150

L
HRH

NOTED: The certificate is volid anly to the iem cafibroted on dote and plce of colbration.

TABULATION OF RESULTS:

Page 10f 2 Pages

Calibration procedure:
The temperiture coffbration wes dont by
In-Heuse eafibration etiod lgs  WheL.001
accarding tn compgrisan mtod with standond
digita) temperature’ indicoioryaid  stondard
temperature probe. Thetempercture scole use
was bosed on (75-90.

Tracewbilily:
The mesurggnent. resints are |

e Wit af Metrodog
Certificate. number:  TT-0047-

mtimbers ER-0102-23

Reference Used During Calibration:

1. Standord Temperature Probe

Model: ST5-100 ASD0, Serial No.; 667682-04,
Duse dste: 26 Mar 2075

7. Digveal Temperatiue indleatar

Model: DTI-1000-A MK f, Serial No.: 671407
00597 Our date: 14 Sep 2054

Uncertainty of Messurement:
The reported wncertainty of messurement &
based on the Haodard wrcermnly mutipled by
foctor k=2, Which for o mammal
i

;RE‘JIEW By 3{;”&/""" 7‘)

The table on nest page gve the measured values.

Calibeated by:
. Sogawit Thachalsd
[ Miss Jittraparn Lartsamphal

1 Miss Busnprumpai Phoommit

| ArPROVED BY

! NEXT CAL, DATE ...

| Approved signatary:

Guide fo the evpression of wecertminy dn
measurement’

-y

Mr. Parirya Booncharoen
Callbration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UINLESS PERMISSION FOR REPRODLCTION HAS BEEN DETAINED
1N WRITING FROM THE LABORATORY

)
NAC

IRANATEE A TATE

Continuation of Certificate of Calibration Number COT-142-67

Result of Calibration;

Callbration Range:

Function:

Table 1: This equipment was conneced with wet bulb probe Model: HP3Z01.2 5/N: 22015694,

1 Without Adjustment

20°Ctod0"C

Dimension: Diameter 3.3 mm. Length 170 mm.

Immetsion Depth
)

[n)
&0
&
&0
0

[1'wigh Adjustmant

Standard Reading UUC Reading Errat
a a el
0059 185 0.2
25054 249 0.2
20,047 FEE) 01
35036 349 01
40029 38 03

Page 2 of T Pages

Uneertalty
el

s
s
ooss
s

Table 2: Thi: i

Dimansion: Diameter 3.3 mm. Langth 205 mm.

probe Model: TR3276.2 §/N: 22023956,

Immersion Degth UUC Reading Efcor Uncertainty
{mm) el rey e re
10 20,050 01 0.4 .09
110 25050 251 oa 0,099
110 30.047 ELi5Y o1 0.09%
110 35,036 351 o1 0,099
110 AD0ES 401 ik} 0.098
Tabsle 3: This was connected with prabe Model: TP3207.2 5/N: 22025031
Dimension: Diametor 14 mm. Length 150.mm.
Immersian Depth Standard Resding UUC Reading Errar Ungertainty
[} a e el el
7 0L .. 0058 a1 00
75 25053 an oass
78 0847 a1 016
75 35036 0.1 009
s 02

40029

Ulie®: Unit Bnder Calibratian
uncertainty of measurement is 0.16, based on standard uncertainty multiglied by a caverage factor k=2.21
providing a level of confience of spproximately 95%.

Ramark: The reported

***gnd of Certificate of Calibration™**

0.089

ALS ROTA METER CALIBRATION RESULT JULY 2024
Rotameter ID. Calibration Date Regression Result Coefficient (R¥)
BKK_FS0577 01 Jul 24 ¥ =1.0001x + 0.0433 1.0000
BKK_FS0524 01 Jul 24 ¥ = 1.0058x - 27074 1.0000
BKK_FS0585 02 Jul 24 ¥ =1.0315x + 3.0033 D.0g08
BKK_FS0587 02 Jul 24 ¥ =1.0284x +0.71 1.0000
BKK_FS0528 01 Jul 24 ¥ =0.8751x + 8.8452 0.0200
BKK_FS0591 01 Jul 24 ¥ = 1.0035x - 8.2302 1.0000
BKK_FS0582 02 Jul 24 ¥ =1.002x + 14273 1.0000
BKK_FS0504 02 Jul 24 ¥ = 1.0003x + 7.0095 1.0000
BKK_FS0585 01 Jul 24 ¥ =1.087T1x- 114087 0.0@85
BKK_FS1004 02 Jul 24 ¥ = 0.8826x + 13.51 0.0200
BKK_FS1005 02 Jul 24 ¥ =1.0217x - 0.5833 0.0e07
BKK_FS1008 02 Jul 24 o =1.140x - 1.0422 0.0@81
BKK_FS1007 02 Jul 24 ¥ =1.1116x + 3.3558 0.0904
BKK_FS1008 02 Jul 24 ¥ =1.1273x + 0.4837 0.0@00
BKK_FS1000 01 Jul 24 ¥ =1.1044x - 0.8245 1.0000
BKK_FS1017 02 Jul 24 ¥ = 1.0488x + 2.2027 0.0g02
BKK_FS1018 02 Jul 24 ¥ =1.0173x - D.1967 0.0200
BKK_FS1018 02 Jul 24 ¥ = 1.0022x + 5619 1.0000
BKK_FS1028 01 Jul 24 ¥ =1.072x - 24054 1.0000
BKK_FS1027 01 Jul 24 ¥ =1.0104x - 44788 0.0900
BKK_FS1028 01 Jul 24 ¥ = 1.0008x - 3.7755 1.0000
BKK_FS1020 01 Jul 24 ¥ =1.1118x - 44431 0.0985
BKK_FS1020 01 Jul 24 =1.0158x - 6.385 1.0000
BKK_F51031 01 Jul 24 ¥ =0.9973x - 53371 0.0200
BKK_FS1020 02 Jul 24 ¥ =0.9092x + 8.6833 0.0@02
BKK_FS1040 01 Jul 24 ¥ =1.0034x - 25343 1.0000
BKK_F51041 02 Jul 24 ¥ =1.0511x+ 1.1272 0.0908
BKK_FS1042 02 Jul 24 ¥ = 1.0016x + 10.387 0.0905
BKK_FS1043 01 Jul 24 ¥ = 0.9065x + 8.3743 1.0000
BKK_FS1044 02 Jul 24 ¥ =1.1237x - 0.4231 0.0@81
BKK_FS1200 01 Jul 24 ¥ =1.0337x- 01016 0.0904
BKK_F51201 01 Jul 24 ¥ =0.8871x + 50831 0.0988
BKK_FS1202 01 Jul 24 ¥ =0.7978x + 301.38 0.8334
PHK_FS0027 02 Jul 24 ¥ =1.0722x + 3.4305 0.0@82
PHK_FS0028 02 Jul 24 ¥ =1.0254x + 1.04 1.0000
PHK_FS0020 02 Jul 24 ¥ =0.090x+ 1273 1.0000
RYG_FS0197 01 Jul 24 ¥ = 1.0045x + 10.291 1.0000
RYG_FS0108 01 Jul 24 ¥ = 1.0056x + 1.8883 1.0000
RYG_FS0100 02 Jul 24 ¥ = 1.0028x + 3.2381 0.0200
Paga 1of2 ALS Laboratory Group

ALS ROTA METER CALIBRATION RESULT JULY 2024
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
RYG_FS0654 02 Jul 24 = 1.0421x + 1.4035 1.0000
RYG_FS0655 02 Jul 24 ¥ =0.075x + 152 0.0004
RYG_FS0656 01 Jul 24 = 1.0042x + 7.1067 0.0009
RYG_FS0657 02 Jul 24 = 1.0337x + 1.8018 0.0008
RYG_FS0658 02 Jul 24 ¥ = 0.9021x + 10.87 0.0006
RYG_FS0650 01 Jul 24 = 1.0022x + 84152 1.0000
SGK_FS0135 02 Jul 24 = 1.0183x + 3.6833 0.0009
SGK_FS0138 02 Jul 24 ¥ =1.0217x + 1.63 1.0000
SGK_FS0138 02 Jul 24 = 1.055x + 4.5833 0.0000
SGK_FS0138 02 Jul 24 ¥=1.0154x +3.74 0.0008
SGK_FS0140 02 Jul 24 = 1.0008x + 13.353 1.0000
SGK_FS0141 02 Jul 24 = 1.1185x + 1.4867 0.0008
SGK_FS0142 02 Jul 24 ¥=1.0211x+1.30 1.0000
SGK_FS0143 02 Jul 24 = 1.0045x + 5.6081 1.0000
Review By Wiehe _Ch. Approved By : ﬁdﬁ:
(Mr. Wichan Choonharat) (Mr_Sarayuth Jitiranont)
Enviro Field Services Manager Assistant General Manager
Page2af2 ALS Laboratory Group




INNOVATIVE INSTRUMENT CALIBRATION LAR

INNEVATIVE INSTRUMENT Ok, LT, HEAD DFFICE

T MG 15 SO0 SUNTINAKORY 11 TAMBON BANG KA,

Al B o] st 45
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND

e
CALIBRATOM LUICAATERY
s

TEL: (860021 16-SKAIK ) FAX: (66412117140
Page 12
Certificate of Calibration
Custarmer Certificate No @ 24-AFM-01F Rev.|
Mame © ALS Laboratory Group Thailasd Ca., Lid. Request No : Reg-2024-0043
Addiress 14 Sai Phaishanakan 40, Phatibasakan Read, Suan Luang. Bangkak

10250

Usit Under Calibration Details

Messurement [tem 1 Air Flow Meter

Manufacturer : Bos

el ¢ Defender 510-1 Sensor Model @ -
Serial Number © 206895 Senaor Serial Mumber :
1+ : BEK_FS1346

Location of Calibration = LAB 4 AIR VELOCITY METER

Calibration Enviromnsent and Details

Tempemture 1 B3°C23°C
Humidity : 55 %RH + 20 “WRH
Barometric Pressare + 1013 kPo = 10 hPa
Received Dale + 3 January 2024
Calibration Date 29 Janwary 2024
Caldbration Procedere  © In-house method CP-AFM-01 by Comparison technique with Standasd Primary Flow Caldbrator
Reference Standard Model Sorial Number | Tracelde Due Calibration
Air Flow Meter Gildbrasor 3 Low Oow 18501010006 Sensidyne 12 July 2024
Ar Flow Meter Giilibeator 3 Standand flow 1903 1011003 Sensidyne 12 July 2024
Temperuture meter GT1l UE000057 Qrebom 17 Februsary 2024
Fressuse mtir CPGIA0 41000K DL 1582 TPA 4 November 2124
Traceability :

This Certificate is traceable 1o S1 Unit through Sensidyne A2LA Accreditation No. 3943.01
Mol :

‘The reparicd uncertainty & based on stasdard uncertainty multiplicd by the Caversge Factor & = 2, providing a level of confidence

approsimulely 95 %

This Certificase was issued to replace 1o Calibration Certifieate No, 24-AFM-018

Culibration By 1 e

M
Mr. Noppadon  Lmngart M. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date = | Febnary 2024

The resules related only o the itom cafibrmiced. The conificats shall not he | in il without it 1 of the lenmativy Ietramen! Co., Lid.

Frd-POB-AFM-01 Rew 0L lssue date 25/01/24

BKK_F50614

(a NVIAD

Mesalabs

NVLAP le Cuﬁl 200661-0
Calibration

Calibration Certificate
CertificateNo, 610563 Sold To:
Product 200-5108 Defender 510 Medium Flow
Serial No. 1E1114 .
Cal. Date 21-May-2024
All calibeati with 130 17025 a1 Masa Laboratores, Inc., 12100 W, 6ih Ave, Lakewood, CO BOZ28, an

150 17025:; zm? muﬂaﬂ Iaboram thrgugh NYLAR, This raport shall not ba reproduced sxcept in full without the written approval of
the lahoratory. Resulls only relate to the items calibrated. This report must not be used to claim product certification, approval, ar
andorsamant by NVLAP, NIST, or any agency of the U.S. Govemnmenl.

As Received Calibration Data

Lab. Pressure 4.2 mmHg
Technician Derak Dallapa Lab. Temperature  243°C
Instrument Reading Lai Standard Reading Deviation Allowable Deviation As Recoived
Ocem 4504.81 com -100.0% 1.00% Out of Tolerance
Oeccm 1000,98 pam ~100.0% 1.00% Out of Tolarance
Oecm 249.55 com ~100.0% 1.00% Out of Tolerance
Mesa Laboratories Standards Used
Deseription Standard Serfal Number Calibration Date Calibration Due Date

ML-800-24 117891 13-Now-2023 13-Nov-2024

Masa Laborataries Inc. 12100 W, 6th Ave, Lakewood, CO B0228 USA
(303) 9878000 www. mesalabs.com Symbol "MLAE” on the NASDAD

1af2 FM-00Z28 Fov, B

INNOVATIVE INSTRUMENT CALIBIRATION LAR

INREINATIVE INSTRUMERT COL LTI BEAD OFFIE

7038 MOKH 1L, S0 SUNTRARORS |1 TAMIBIN BANG KAFO,

[T T ————

AcCREBITED

ARIIOE ARG PILTSAMUT FRAKAN PROVINCE 10050 THAILAND AT
AT LTy
TEL: (ib-20 16 S860-1 FAX: (66021167140 A 2oL

Page 22

Certificate No = 24-AFM-018 Rev.]

Request Mo 3 Reg-2024-0043

Result of Calibration : Witkout Adjusiment

Temperature Pressure 5T uue Error Ungertainty
(s kPa) (mbmin) (mbimsin} {mbimin) {mbimin)
25.00 100,66 m 20148 (5} 13
25,00 10167 100 a4 400 A6 1%
24,00 100,63 199 197 46 15 56
2500 10161 100 20815 1B B4
2400 101,60 EL 1 40013 ! n
2490 101,59 0 478 20 68
Note STD : Standard UUC : Unit Under Calibration

- VLI Reference Candition : A1 nimospheric pressure and room fempersure candition

- Flow Rt wass corrected for non-standard operatig cosdition by using eqmaion :

Qme:ls . Q]‘efx Pret Tueas

Tret
where = Flow Rale P = Absalite Pressun:

= Absedute Temperature

Meas = Measurernent Condition el = Standard Condition

* Indicates non accredised

End of Certificate

The venuies relatead oty 10 the item ealbvaied. The certificane shall o

: 7 in o8 0 the nnsrestive Bastramers Co., Lid

FI-TOB-AFM-01 Rew 01 1ssue date 250174

/= NV(IAD

Mesal abs

NVLAP Lab Code 200661-0
Calibration

As Shipped Calibration Data

Certificate No 610563 Lab. Pressure 617 mmHg

Technician Dersk Delape Lab. Temperature  24.6°C

Instrument Reading Lab Standard Reading Doviation Allowable Deviation As Shipped
4482 47 com 4493.49 cem 0.25% 1.00% In Tolerance.
89725 cem 996,63 com 0.04% 1.00% In Tokerance
248,51 com 248,67 com £0.08% 1.00% In Tokerance
Mesa Laboratories Standards Used

Dascription Standard Serlal Numbar Calibration Date Callbration Dus Date
ML-B0D-24 211083 04-0ci-2023 04-Dct-2024
Calibration Notes

Tha expanded uncertainty of flow has a coverage factor of k = 2 for a confidence interval of approximately G5%.

Flow testing is in accordance with our test number MP.OOGTZ with an expanded uncertainty of 0.27% using high-gurity nitrogen ar
filtered laboratory air,

Traceabiity to the imernational System of Units (S1) is verified by accrediiation 1o ISOVIEC 17025 by NVLAP under NVLAP Code
200681-0,

Technician Notes:

By: Approved By:

e

7 u}g{, Thacker
Derak Dellape Troy Thacker
Pradustion Assemiler 1| Cualily Enginssr

Mesa Laboratories, Inc, certifies that the above instrument meets or exceeds publshed specifications, and that the calibration results
in this cartificate wara cbtained using eguipment capable of producing results that are traceabls thesugh NIST o the International
System of Units (S1). Calibration results are in complisnce with ISOVEC 17025:2017. Calibrations process has a Test Uncertainty
Ralion (TUR) of 4:1 or greater. Any Pass/Fall determination is made without taking messurement uncertainty into account end i
based on UUT perfarmance against required iolerance only,

Mesa Laboralories Inc. 12100 W, 68 Ave, Lakewood, CO 80228 USA
(303) SET-H000 www.mesalabs com Symbal "MLAS" on the NASDAQ

20f2 FM-O0ZZE Rov, B



INNOVATIVE

TRUMENT CALIBRATION LAR

IPNOY A TIVE INSTIRUMERT COL LT, HEAT (I

7150 MO 83, SO0 SUNTINAKCRE 1] TAMBON BANG KAED,
AMPHOE BANG PHLTEAMUT PRAKAN FROVINCE 10540 THAILAND
TEL: (5 00-21 16586001 F.

K B610-21 16T 140

Certificate of Calibration

Cuptomer Cortilicaty Mo 24-AFM-133
Name ALS Labaratory Group Thailand Co., Lad. Request Na : Rlog-2024-0241
Address 104 Sai Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok

10250

Unit Under Calibration Details

Measurernent Bem ¢ Primary Flow Calibralor

Maunufacturer © Bios

Model + Defender 510-L Sensor Model : -
Serial Number © 130027 Sensor Serial Number | -
I RYG_FS0208

Location of Calibration - LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperatune BCHIC

Humidiny 55 %RH + M0 %RH ;

Barometric Pressure ¢+ 1013 hil'a £ 10 hP'a . T eALT
Recsived Dnte + 31 January 2024

Culibration Dase + 13 Febreary 2024

Colibration Procedure ¢ In-house methed CP-AFM-01 by Comsparison technique with Standad Primary Flow Calibrator

Reference Standar Madel Secrial Nomber | Tracehle i 8 o .
Air Flow Meter Gilibrator 3 Low Mow 18500010006 Sensidyne 12 July 2024
Adr Flow Meter Gilirator 3 Standand flow 19603 101 1003 Sensidyne 12 July 2024
Temperaiure meter Gl OHO0005T Qrebom 27 Felruary 124
Pressure meter CPG0 A1000K LGS 1582 TPA 9 November 2024
Traceability :

This Centificate is tmeeable to 51 Lnit thmough Sensidyne AZLA Accreditation No. 394301
Note 1

The reparied uncertainty is based an siandard uncenainty mubtiplied by the Coverage Facior & = 2, providing o level of confidence

approximately 95 %.

Calibiration By : I Approved By
Mr. Noppadon - Luangart M. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Tssue Date 13 Febnsary 2024

The results related only 1o the itom calibrated. Th ficate shall not be i fill, without

Immovative Instmument Co.. Lid

FM-708-AFM-D1 Rew.01 bssue date 25/01/24

INNOVATIVE INSTRUMENT CALIBRATION LAR

ENNOVATIVE INSTRUMENT 0. LTI HEAD OFFICE

T139 MO 13, SO0SUNTINAKORS 1 TAMBON BANG KAFO,

AMPFHOE AR FHILLSAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 18090-21 1R800 1 FAX: (21 167130

Certificate of Calibration

Customer Certificate No : 24-AFM-032
Name + ALS Laboratory Group Thaikusd Co. Lid, Hequest Nt Reg- 20240240
Address * 104 Soi Phathunakan 40, Phathanakan Road, Suan Luang, Bangkok

o250
Unit Under Callbration Detals
Measuremeni liem Frimary Flow Calibrator
Mamufacisrer Bios
Moddel + Defender S10-M Sensar Model @ -
Serinl Numher 1 128958 Sensor Serial Namber : -
n © RYG_FS0209

Location of Calibmtion : LAB 4 AIR VELOCITY METER

Calibration Esvironment and Details

Temperature : 2CIC

Humidity : 553 %RH £ 20 %RH '
Barometric Pressure 1013 hPa £ 10 bPs

Received Date : 31 Japmary 2024

Calibratica Date: : 13 February 2024

Calibration Procedure  : In-bouse method CP-AFM-01 by Comparison technique with Standard Primary Flow Calshrator

Reference Standard Muoidel Serlal Number Traceble e Callbeniinn
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Ghilibrator 3 Standand Aow 19031011003 Sensidyne 12 July 2024
Temperature meter GTil DROOO0ET Qrebom 27 February 20124
Pressure meter CPG2400 A1000K /68 | B2 TPA 9 November 2004
Traceability :
This Centificate is traccable w SI Unat through Sensidyne AZLA Accreditation Ne. 3943.01

Nt

The reparted uncertainty is based an standard uncertainty multiplicd by the Coverage Factar & = 2, providing a level of confidence

approximatcly 95 %,

Calibration By : e Approved By nEey
Mr. Noppadan  Luangsnt Mr. Pasit Mathavorn

Service Calibrmtion Engineer Calibrntson Engmeer Supervisor

Issue Dute : 13 Febnuary 2024

The resslts rebatzd cnly ko the item ealibeaial, The coti "

ol the Innovative Instrumen Ci, Lid

FIM-708-AFM-01 Rew.01 lssue date 25,01/24

INNCWATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €08, LTI, HEAD OFFICE

i Bfurafed Buawguns $in

7139 MIOCH S, S01SUNTINAKORN || TAMBON BANG KAFD =

SAMUT PRAKAN PROVINCE 10540 THAILAND EL
TEL: (B6M-2116-58600 1 FAX: 16610-21 157140

AMPEROE BANG PHL

i T
CALIRAT T Lalsma G
T

Page 12

Certificate No : 24-AFM-133
Request No: Req-2024-0241

Resalt of Calibration : Withoul Adjustment

Temperatare Pressure. ST uuc Error Uncertality
] kPa) (ec/min) (ec/min) fecimin) (ccimin)
2450 101.26 b1 19,965 .0 13
2420 10125 Lal 100,50 5 28
24,00 101.31 200 199,13 09 i
2350 10142 301 0136 26 54
4.0 10141 401 404,57 4 1l
2400 101.49 480 48381 38 0
Note STD : Saandard LT - Unin Ussler Calibration

= ULIC Reference Condstion © AL atmespleric pressure and mom tempembare condition
- Fhow Rate was comected far non-stardard operating condifion by using cquation :
= Pret  Tmeas
Qmens = Ql'?f X—x —
Pret Trer
where = Flow Rate P = Absohile Pressure v S——

Meus = Measurement Condition ref = Standurd Condition

* Imilbcates non accredied

End of Certificate

The resalts rekuied coly o the item calibeared. The conificste shall na i Fall, withost 1 the Insovative Instnmen Co.,

FM-708-AFM-D1 Rav.01 bisua date 25,0124

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LT, HEAD OFFICE

7138 MO 13, S00SUNTISAKORR 11 TAMIBON BANG KAED.

ACCRAEDITED
AMPHOE BARG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND e —
CALBRATION LASORATDAY
TELD 166012 | HS860-1 FAN: (5600-2118-T140 ooy
Page 22

Certificate No : 24-AFM-032

Request No @ Reg-2024-0240

Result of Calibration : Wilbout Adjustisent

Temperatare Pres ST wue Error Uncertainty
(o kPa) (ee/min) (eeimin) eetmin) {ee/min)
2350 10189 95 100,13 5.1 2%
2391 10171 01 1393 129 72
218 10162 1006 10193 [ 14
200 10181 197 0230 I 2
210 10Ls 2909 30355 37 ]
2460 10200 044 39918 4 s
2460 208 4739 4705 2 2

Naote STD : Standard UUC : Unit Under Calshration

= ULIC Reference Condition : At mmospheric préssure and moons tempersiure condition

- Flow Rate was comected for son-standand operating condition by using equation

Qmeas = Qmef X

where Q= Flow Rase P = Absobate Pressure

Prer  Times:
X

Pret Trer

T= Absolute Temperature

Meas = Mensunement Condition ref = Sundord Condition

* Indicates nom accredited

End of Certificate

“The resulis related caly 10 the item calioraied. The not he in full, without the Insovative Insnmses Co. Lid.

FM:T08-AFM-D1 Rev. 01 bssue date 25,/01/24




INNOVATIVE INSTRUMENT CALIBRATION | AR

INKEWATIVE INSTRUMENT £ LT0 IEAD OFFICE

TR AR 13 SO0 SUNTINARORN |1 TAMBIRNY RANG KARL
AMIHELIE HANC FILESAMUT PRAKAN PROVINGE 530 THATLANE
TEL: (668021 10-85e-] FAX: I66H021 147140

Certificate of Calibration

Customer Certificate Ne @ 24-AFM-174
MName ALS Laboratary Graup Thailand Co., Lud, Renquest No : Req-2024-1561
Address

© 104 Soi Phanhanakan 40, Phachanakan Road. Suan Lussg,
Bangkok 10250

Unit Uniber Calibrating

etails

Measumement e + Air Flow Meter

Manufacturcy + Mesalabs Accuracy © 1% of Reading
Model : 310-M Sensor Model : -

Serinl Number T MRR4S Sensor Sevial Namber | -

i = BKK_F51347

Instrment States : Used
Location of Calibration : LAB £ AIR VELOCITY METER

Calibration Envirenment ami Ietails

Review sy . Pboon P

Temperature 1HTEIC

Hurmidity 1 S5 %RH + 20 %RH APPROVED BY i._‘
Barometric Pressure — © 1013 hPa = 1 hia

Received Date © 22 Augusi 2024 NEXT CAL DATE 28 Ilrg /ﬂ.
Calibration Date

i 28 Augus 2024

Calibration Procedure —: In-house method CP-AFM-01 by Comparison sechnique with Standand Primary Flow Calibeator

Reference Stasdard Maslel Serial Numbor | Traceble Due Calibration
Air Flaw Meter Gilibratar 3 Low Aow 185010100 Semsidyne £ Ausgust 21125
Adr Flow Meter Gilibrator 3 Standsrd Now 19eaintion3 Semsidyne 2 Augwst 2025

Temperaare meter GT 11 USEINST Grebarn | March 2025
Pressuse meter PG00 A100OKTILIG51582 A 9 Novernher 2024

Traceability :
This Contficae is mceable to S Unit throagh Sensidyne AZLA Accreditstion No, 3943.01

Nate :

The reported uncertainty is based on stadand uceriaingy multiplicd by the Coverage Factor & = 2. providing a level of confidence

spprsimately 95 %,

Calibration By : Approved By :
Mr, Noppadon  Luangari Me. Pacit Mathavom
Service Calibration Ergineer bration Engineer Supervisor
Tasue Date ¢ 24 August 2024
Thee resudas rebued oaky 0 The in full, without the Imovative I Co.Lid

FA-F08-AFM-01 Rev 04 lssus date 17/6/24

PRROVATIVE INSTRUMENT CALIBRATION LAR

POV ATIVE IS TRUMIENT U0 LTTL HEAD OFFICE

< 0RO I L% SO SURTINARORS 11 TAMBUN BARG KAELD.

N

AN PROVINGE 10835 THAILAND
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE S

TEL: ie6m0=2 | -5 | FAN: (5610-21 167140

Certifieate No 1 J-AFM-174

Request No ¢ Reg-2004-1861

Decision Rule for Statements of Conformity
ill be applied wsing ILAC-GROS20LS. Guidehoes

liyend o the ity bo cch

e s oy with 2 95%

Pons’ = The messuremen resalt mas itk he it Nesweet. & portion of the expanded wicerisity of memuremens o 3% excets fhe Bl

within she limit

Pl = The essumermest result was oun of he Fmit, However, » portion of the esparded uscerainty of sesaremen o 5%

Pl = The meastrcmeni resul plus the esgandod sncerssinty with  93% coverage probabidity mer: ounside the lanit.

T Ugpper limil
Measured vahie I rut
Pasa!
95% axpanded uncanainty
MNaminal
Lowes limit

End of Certificate

d in full, will 1 o the Inaoeative st Co., Lid

“The resalts relaed oaly 1 item calibeated. il hall st
FM-TOE-AFM-01 R 04 lisue date 17/6/28

INNOVATIVE INSTRUMENT CALIBRATION LAB
ENNOVATIVE INSTRUMENT 060, LTD, HEAI CETHCL
7139 MO 13, SO0 SUNTINAKORY |1 TAMBUN BANG KAEQ,
ASMIPHOE BAS PHLL SAMUT PRAKAN PROVINGE

1 THAILANDY

TEL: 1660021103800 | FAX: (h6RI21 167180

Besult of Calibeation : Without Adjusiment

Cortificate No 1 24-AFM-174

Request No ¢ Req-2024- 1851

Temperature Pressare ST uue Error Uncertainty MPE
Reanll

‘o (kP (eefmin) {ex/min) {ee/min) feeimin) | {ecimin)

.30 100,57 100 99.526 0.5 18 1 N/A

2240 100.61 499 50048 (E] 78 ) MNiA

22350 100,56 1004 1004.8 1 15 10 NiA

2280 10054 2008 2003.3 -5 » bl NiA

nm 10062 34 o -2 45 k] NA

1M 10071 4032 40224 -lo &l 40 WA

.40 100.73 S0 50564 4 70 51 WA
Nate ST« Seamdard LILIC ¢ Uit Under Calibaration

= UUC Reference Condition © At pressure and room comdition
- Flow Rate w d for nan epemting cosdition by using sy 2
Pret  Tiea:
Qumeas = Qref x — x ——
Pres Tres
where @ = Flow Rate P = Absoluie Pressare T = Absolute Temperavare
Mezs = Mensuremen: Condition raf = Siandand Condetion
* Indicates noa accredited
MPE = Maximam Permissible Error { Specified in Manufacturer's Specifications )
NIA = Not Aavailable, Customer does not require a statesent of conformity.
The resedes relaed oaly w0 fhe calibirsaed, Th ifheare shadl not Tul, 1 [£°3

INROVATIVE INSTRUMENT CALIBRATION L AR
INSOVATIVE INSTRUMENT €01, LTI HEAD OFFICE

7118 4800 15, 500 SUNTIARDIN |1 TAMIIN FANG KAF.

FIA-TOB-AFM-01 Rev.0d lssue dote 17/6/24

AMPHOE BANG FHL] SAMUT PRAKAN FROVINGE 1080 THAILAND
TEL: 060021 15800 1 FAN; (a2 16-T 180
Certificate of Calibration
Custemer Certifieate No : 24-AFM-177
Name + ALS Labaratory Group Thailasd Ca., Lid. Request No ¢ Reg-2024- 1562
Address © 104 Soi Phatthanakan 40, Phatthasakan Read, Suan Luang.
Bangkak 10250

Unit Under Calibration Details

Measuremens [tem + Air Flow Meter

Manuifaciurer + Rins

Madel © Defender S10-L
Serial Number © 130026

11} - BKK

Location of Calibration : LAB 4 AR VELOCITY METER

Calibratien Environment and Details

Temperature :B'CxIC
Humidity : 55 %RH £ 20 %RH
Baumetric Presure + M3 hiPa+ 10 hPa

Received Date

August 2004

Calibration Date : 9 Seplemiber 2024

Aceuracy ;1% of Reading
Sensor Model - -
Sensor Serial Number
Instrument Seatus - Used
f
{ REVIEWBY .

Calibration Procedure = In-howse method CP-AFM-D1 by Companisos lechnigue with Standard Prinsary Flow Calibrasor

Reference Standard Madel Serial Number | Traeeblo e Calibration
Air Flow Meter Gilikratar 3 Low flow 1850110006 Sensidyne i August 2015
Air Flow Meter Gitlibrator 3 Standard Oow 19031011003 Sensidyne 2 Awgust 2015

Temperare meter arit OEO00057 Qrebom | March 2015
Pressure meter LRG0 A1DMIKTLAS 1EE2 TPA 9 Movember 2024

Traceabil

This Centificate is iraceable 10 51 Unit through Sensidyne AZLA Accredimion Mo. 394301

Mate

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 3, providing a level of eomlidence

approximately 95 %,

Calibration By : P
Mr. Noppadn Luangart

Service Calibration Engineer

Approved By : i

Mr. Pacit Mathavers
Calibrativs Engineer Supesvisar

Issue Date © 9 Seplember 2024

“Thoe resades eiatid ouity o e b shell ot

. full, withesal it i Co., Lk

FIA-TOB-AFM-01 Bev. 04 bsue date 17/6/24




INNOVATIVE INSTRUMENT CALIBRATION LAR
INMEVATIVE INSTIUMUNT OO0, LFD, EAD O9PKE

713 M0 15,

SUNTINAKDRN 1 TAMBUON BANG KAED,

3 HANEL FULESAMUT PRAKAS PROVINGE 10540 THAILAND

TEL: (B2 10-88641-] AN

Certifiente No : 24-AFM-177

Requost No @ Req-2024- 1562

Result of Calibration : Without Adjustnsent

Temperature Pressure 5TH vue Error | Uncertainty | MPE
Tesult
I‘['} (kPa) {ec/min} (e minm} (ee/min} (e min) dee/min)
2470 100,92 mn 20,192 [ 3] 13 02 il NiA
4.0 100,940 1on RN S .1 15 .o NA
4.7 100,94 201 2007 a3 ih 10 NiA
208 S_f.IJ.-| 1 a4 i0
4.7 100,99 Aan3 i -4 1 40 N/A
2480 10105 481 476 -4.4 a0 48 N/A

MNote UL ; Unit Under Calibeation

* ULIC Reference Condition @ ALatme mire cosdivion

- Flow Rate was correcied for non-standard cperatig cosdition by using

P T
Qmeas = Qref X = X =5

equation

where ) = Flow Rate P Absalute Pressare T = Absolute Temperature

Meas = Meas

ement Condition ref = Seasdard Condition

* Intficates noa accredited
MPE = Maximum Permisible Error {Specified in Manufacturer's Specifications}

NiA = Mot Aavailable, Customer does not require a stateenest of conformity

The revalts redabed oly un dhe e calibeated. The cenificare shall not be reproduced excepd in full, withow wrinen approval o the Immvaties Insremem Co.. Lid

FM.708-AFM-01 Rev.04 lssue date 17/6/24

Sartorius (Thailand) Co., Ltd.

129 Riama 2 Rond, Musyswang, Huaykeana, Bangesk 10310

Q/\?'I'O'\’ILS

INBAVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT Ch, LTI HEAD DFFICE
T 1M MK 17, SO0 SUNTINAKORN 18 TAMBON BANG KAFQ
ARITH ANG PHLESAMILT PRAK AN PROVISCT 10540 THALARD

—
TEL: (66021 16-5500-1 FAX: 60M-2110-T14D0 |

Tai R —
NSCTISHTIS 17025
m CALIBRATION 0426
H]Q‘ of Calibration
Medel Number :  MSE125P-100-DU Certificate No. -
Description : Semi-micre Balance Issuad Date :  Fil February 23, 2024
Serial Number: 0033108853 Reference Mo, 228136
10 Na. 2 RYG_ENO0OO4
Sarborius Page Mo. : 10f3

Customer Name : ALS Laboratory G Thailand) Co..Lid. (Ra) Branch

616/10 Moo & T Maenam Khu, A Pluzk Dzang, R 21140, Thalland.
Caliprated Place : ALS Laborato &l Co., Ltd.{Balance Room
B16/10 Moo 5 T.Maenam Khu, A.Pluzk Daang, 21140, Thailand.

Calibrated By:  Mr.Chonchal Inthana
Calibration Date :  Thursday, February 22, 2024

o .
Procedure Mo, : This calibration was conducted by
Using In-house calibration procadure number PAL003)

Based on UKAS LAR 14 : 2018

Metrofogical data - Ambignts Condffions:

Capacity: 60,1120, g Readability: 0.00001./0.0001 g F B 24,0°C + 5.0°C
Humicity : B00%RH  + _10.0%RH

Reasans for calibration Pressure *

[ e trstatsson () Service [ Repakod [ Re-caliration Mantzrance Equipmant Condition: [2] Gond Gperste [ Far
Measurement Method  UKAS Publication Ref :Lab 14

steted is 1he which mmmmmmw&mﬂr:vm
m lamr da a level of S5%. Itis in d )
. (Mmm M), The: ion cerificale documents the traceability to Matienal smdanla._whm
malnemeulluu according to the Standard System of Unils (S ‘Report of Tokerance came form fist of
Sarorius Matrolegical Spedifications.
Traceability:

Mode! Number | Description
¥C5011-522-00 peight sal 1mg - 50009 E2¥YC5011-522-00
MHE-38250 Humidity/BarometenTamg Lutron MHE-3825D

Traceabillty !Gsﬁhnh Na. |Dut Date

Ths cartifcate relate and apply tis eguipment ow

This certificate may not be ather than in ful with Q}L"—'-‘
mmmnup‘mumwmmmonm — -
Sartorus (Thadard] Co., Lad.

nTEr-A®

Mr.choncha nlmanalTeshnical hanager)

SOP FM 33 03 February 2022

Certificate No 2 24-AFM-177

Request No : Req-2024-1862

Decision Rule for Statements of Confarmity

The staraland dch

i rule cxployed for the stasements of conformity to each calibratios result will be applied asing ILAC-GEIR 201%: Guidelings

Fail = The m shin the il

Fail = Ta messsem bailiy wese cutshde the Ll
= Uppar limit
Measured value I o
95% axpanded uncartainty — Fant
St Naminal
Lower limit
End of Certificate
T eesubtsrekaed ey 3 i tem calibrate. The csrificate shall not e sepecelsssd eaceqn i fll, without wlien apprwead of ehe Insovaeive nsinssen Co.,Lad.

FIA-TOB-AFM-01 P04 Bsue dote 17/6/24

Sartorius (Thailand) Co., Ltd.
12% Roma 2 Road, Huaykwang, Huaykwang, Bangkok 10390

R SARTORILS
= @ .
_5 lf Jﬁ of Calibration

Model Mumber:  MSE125P-100-DU

Cerlificate No. : 24BCI0071

Description: *© Semi-micro Balance Issued Date :  Friday, February 23, 2024
Serizl Number : 0033108993 Referance No. : 220196

1D No, : RYG_ENOOO4

Manuf: . Sartorivs Fage Mo. ; Z2of3

Calibration Resuits : Without Adjustment

| Repeatability Eccentricity (Off-center loading error)
abiiy iy i€ alded by dife b
ectar o phaced fo. 15 ar
epea v it s fo middle
exprmss rproduciity quaniiatiey. R}
Nominal Value © (Low Load) 5. 00003 50.00003 valua : 50
5 g 3.00002 5000093 |Tolerance 000015 49
Tolerance 5. 00003 50.00002
0.000015 ¢ 5.00002 50.00003 Difference
500000 5000093 — _
Nominal Value : (High Load) 5.00002 5000003 -0, 00001
50 g 5.00001 50.560003 0.60060
Tolerance 500001 50.00002 0.00001
0.000015 g 5.00007 50.00003 0.00001
5. 00002 50.00002 B
Standard Deviation  ©.000008  0.000005
Linearity
Desenbes % v slope.
Tolerance 000004 g
Keminal Valus Corventional Mass Value Displaysd Value Dewviation Uncertainty
(g} g} 5] [i:1] 1]
0,01 001060 0.01000 0.00000 0,000024
0.1 0.10000 ¢.10000 0.00000 0.000025
1 1.00000 1.00000 0.00000 0000027
2 2.00002 2.00002 0.,00000 §.000028
5 3. 00002 5.00003 5.00001 0.000031
10 10.00002 10.00004 7.00002 0.000038
20 20.00002 20.00002 0. 00680 0. 000045
30 30, bo00d 30,00003 ~0.0000L 0. 000089
10 40, 00005 20, 00003 =0.00002 ¢.000083
50 50,00002 50, 00001 =0, 00001 0. 000089
SOP FM 33 03 February 2022




Sartorius (Thailand) Co., Ltd.
189 Rams 2 Road, Husykwang, Huaykaang. Bangkek 10310
T 455 2843 H301-6 Faue +56 THA3-H367, mal sarvice Paliand sariorks eom

Ce

S/ARTORILS
Jﬂ]ﬁ@ of Calibration

Model Numbar 1 MSE125P-100-DU Ceificate No. : 248
Description : Semi-micro Balance Issued Date :
Serial Number: 0033108993 No. : 229196
1D No. : RYG_ENOCO4
Sanorius Page No. : 3of3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
. i re taer v
- wsAy ighir . = adkcilion
ENEESS FAATALEBATY quantiatvaly. ng fo QKL ﬁl;u‘;_
Nominal Vaiug : (Low Load) 100.0000 Morminal value : 50 g
a 100.0000 T 0.00015 a
Tolerance 100.0009
0.000015 g 100. 0008 Diffarence
100. 4000 KN
Norminal Value : (High Load) 10o. 0000 2
Wl g 100.0001 3
Tolerance 104 0000 T T 4
0.000015 g 100. 0000 e 5 -
100, 0000 ] -
Standard Deviation 0.00003
Linearity
[T iy, Describs
Tolerance 0.0001 q
MNominal Value Conventional Mass Value Displayed Value Deviation Uneartainty
i) ] )] fa) ta)
65 65.0000 65,0000 0. 0000 0.00015
70 T0. 0000 70, 0000 G, 0000 0.00015
75 75,0001 75, b0 =0.0001 000015
80 80, 0001 800, 0¢00 =0.0001 0.00016
a5 85, G001 £5.0001 0.0000 0.CO0LE
90 90,0001 90,0001 0.0000 0.00017
95 95,0001 95,0001 0.0000 0.00015
100 100.0000 100. 0000 0.0000 000029
110 110.0000 110.0000 0. 0000 G.00028
1Z0 . 120, 0000 120, 0000 0.0000 0.00026
|
End of
S0P FM 33 (3 Feoruary 2022
CertNo: 24CH1205
Page.: 20of3
Condition of this calibration result
1. Referenca Standard Instrument
Instrument SerialNo. [DNo.  Cer No. Dus Date
1)Ref. Standard Thermometer 2188080 130RCO44 2411022 16 Sep 2025

- This Certification is traceable to 1 Throught Technology Promotion Association (Thalland - Japan)

2. Certified Reference Materials  The measurement resulls are iraceabls to S| hrough Hach Lange GembH Lid.
Deutsche Albredilierungsstelle, Accredited No.D-RM-15184-01-00
The measurament resulls are iraceabde to S| hrough CPA chem Lid,,
ANSI-ASO Mabional Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6999 Hach Lenge GmbH CO03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

3. This certificate is valid only to the item calibrated on date and place of calibration.

Callbration Results
Function : pH Measuremeant
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH  |Actual pH [Actual mV|  Uncertainty of | Coverage
Callbration Buffer Solution | Reading | Reading [pH Measurement factor
(mV) () k
pH Electrode 4.008 4.028 1746 0.0044 2.00
/M- 230473042002 6099 7.014 14 0.0084 2085
10.010 w0 | 1728 0.0066 200

Remark - Can not connect the BNC because the plug does not match with the socket.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD S01 18, SUANLUANG. SUANLUANG BANGKDK 10250
TEL 0-2717-3000-29 FAX.0-2718-0484

Certificate of Calibration CertMo.: 24CH1285
Page.: 10f3
Equipment : pH Meter
Manufacturer : Hach
Model : HQ411d
Serial No. : 200100031163
1D No. : BKK_EN0342
Condition As-Received: Used Hem
Received Date : 16 October 2024
Gellbwration Dake : 17 October 2024 | ey car pate..... 17110025
Referencs : 2410-0548D5C-5
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Ambient Tempearature : 25 £ 25) *C
Relative Humidity : {50 £ 15)%

In - house method :
- CP-CHS by direct measurement with
certified reference material (CRM)

Calibration Procedurs :

- CP-CHE by comparison with temperature standard

Calibrated by : ‘Warakorn Lerngagtrakul

Approved by : gﬂﬂ“ﬁ

Approved Signatory
{ ) Unnopphaol Harachai
{ ) Ponpan Paipim
() Saithip Meangmai
Issue Date : 21 October 2024
The U are fora of 95%

This certificate may sof be reproduced ather than in full, except with the prior written
Appeoval of the head of Corporate Senvces 3 : Equipment Callbration end Testing Services.

CertNo.: 24CH1205

Page: 3of3
Probe;
uuc* Uncertainty of | Coverage
Reading maasurement factor
()] ey (*c) c) (£°c) k
250 25.002 250 -0.002 013 2,00

Remark : UUC* = Unit Under Callbration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximatedy 95 %.

-olo-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT GALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKDH 10250

NSC-TISITISITERS

TEL 0-2717-3000-29 FAX.0-2718-3484 CALIBRAT
TION 0008 CertNo.: 24CHB3T
Page.: 20f2
Condition of this calibration result
o ; " No.: T 1. Reference Standard Instrument
Certificate of Calibration Page 1of2 Instrument SerialNo, IDNo. CertNo.  DusbDate
1) Document Process Calibrator 54030048 130RC116 Z3E2802 27 Aug 2024
This ion s to the i System of Unit maintained through:-
Equipment : pH Meter - Technalogy Promotion Association (Thailand-Japan)
Manufacturer : Metfler Toledo e 2. Centified : The results are traceable to S| through CPA chem Ltd.,
Modsl : Seven2Go 52 0] N AMSI-ASQ National Accreditation Board, Accredited Mo, AR-1835
Serlal No. : €312862891 Yo done Buffer Solution Manufacturer Lot No. Exp. date
r gl ¥ e e e ot el
ID Mo. : BKK_LGOOTS BY, pH 4.008 CPA chem 970851 25 ppr 2026
Condition As-Recsived: Used ltem pH 6.986 GPA chem 970852 25 Apr 2025
Recsived Date : 30 May 2024 NEXT CAL DATE... pH 9.997 GPA chem 970853 25 Apr 2025
Calibration Date : 31 May 2024 3. This cerfificate is valid only to the item calibrated on date and place of calibration.
Reference : 2405-1027DSC8 i e
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid. Funchion : mV Messarsment
104 Phatthanakan 40, Phatthanakan Rd., curve by = 2. at pH (4.7,10)
Khwaeng Phatfhanakan, Khet Suan Luang,
Bangkok 10250 Thailand Nominal | Standard Uncertainty of | Coverage
Unit Under Value Voltage Actual Reading Measurament factor
Ambient Temparature : 25 # 25) *C
Relative Humidity : (50 + 15) % Callbration Input (smV) k
Calibration Procedure : In - house method : pH mV mV pH
- CP-CHS by direct measurement with DC voltags pH Meter 4.00 177.48 177 4.00 0.58 2.00
slandard and direct measurement with SN C312862801 7.00 0.00 0 7.00 0.58 2,00
cartiied rsfere/iE i ICRM) 10.00 ATTAB 178 10.00 058 2,00
nction : Measurameant
Calibrated by : Walalak Sirithean Funciicn, ph
threa buffars curve by using buffer nominal pH (4,7,10)
Roproved by ¢ S‘“ﬂ‘f Unit Under Standard pH Actual pH | Actualmv | Uncertainty of | Coverage
Approved Signatary Calibration Buffer Solution Reading Reading |pH Measurement factor
{ ) Unnopphol Harachai v} ® k
{ ) Ponpan Paigim PH Elsctrode 4.008 4.01 183 0.0071 2,00
(V) Saithip Meangmai SIN.: 2484196 6.986 699 9 0.0083 200
Issue Date : 5 June 2024 9,997 10.00 186 0.0085 2,00
The reparted uncertainty of measurement was based on a standard i by a
factor K, a level of of 95 %.
The are fora of app 85%
This certificate may not be reproduced other than in full, except with the prior written ollo
Approval of the head of Corporate Sarvicas 3 © Equipment Calibration and Testing Services.
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=MrA
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 oo Ao
TEL 0-2717-3000-29 FAX.0-2710-34B4 CALIBRATION D308
Equipment : pH Meter with Sensor Cart. No.: 24LM31
Condition As-Received : Used item Page.: 2 of 2
Reference : 2405-102TDSC-8
Cert. No.: 24LM81 e Jeed o
ifi H H bk Calibration were conducted using in-house calibratis CP-OT01 to with
Certificate of Calibration Page. 10f2 e S oo B e Te e &
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : pH Meter with Sensor Instrument Serial No. Cert. No, Iracesble Dus Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
Manufacturer : Mettler Toledo 2. This cerfificate is valid only to the item calibrated on date and place of calibration.
3, This is to the System of Unit.
Model : Seven2Go 52 Remark : TPA : Technology Promotion Association { Thailand - Japan )
Resuilt of Calibration :=  { *} Without Adjustment
Serial No. : Ca12862881 Function : Temperature measurament.
BKK This was with sensor, SN 2484106
i LO00TS Calibration| Immersion | Standard ouc* ; i Coverage
Submitted by : ALS Laboratory Group (Thailand) Co.Ltd. Point Depth JTemperatura BReading - Hneertalnty. Factor
104 Phatthanakan 40, Phatthanakan Rd., T) { mm ) ('c) {"C) {c) (£°C) k
Khwaeng Phatthanakan, Khet Suan Luang, 20.0 100 20.002 202 0.198 0.18 2.00
Bangkok 10250 Thailand 25.0 100 25.004 252 0.196 0.16 2,00
Locktd . 30.0 100 30,004 30.2 0.196 016 Z.00
¥ T4 Ok (ol kA ¥ 35.0 100 35.001 352 0,158 0.16 2,00
Rnceived Ordar : 30 May 2024 40.0 100 40.001 403 0.299 0.16 2.00
Caat i Dt O s Bocx 45.0 100 45.002 453 0.298 0.16 2.00
AT, s & (26210)°C 50.0 100 50.003 50.3 0.297 0.16 2.00
Relative Humidity : (50230)% UUIC* : Unit Uinder Calibration
AC Line Voltage : (22022)V
The reported unceriainty of measurement was based on a standard uncertainty multiplied by a
Calibrated by : Warakomn Lemgagtrakul factor k, providing a level of of i 95 %.
unt }\ 1&- =olo=
Approved by : K
Approved Signalory

{ ) Ponpan Paipim
() Suwit Imjai
{+ ) Kunchit Promprat

Issue Date : 7 June 2024

The ara for a of 5%

This certificate meay not be reproduced other than in full, except with the prior written
Appraval of the head of Gorporate Sarvicas 3 © Equipment Calibration and Testing Services.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. (-2719-0484

CertNo.: 23TW243
Page.: Z ol 2

Condition of this result of calibration
Cert.No.: 23TW243

Page.: 1of 2 1. Reference Standard Instruments :
This certification is traceable to the Inlernaticnal System of Unit through the reference standards
Certificate of Testing labaratory of c Center, y Promation (Thaand-Japan).
Eguipment : DO Mster Instruments Serial No. 1D No. Certificate No. Due Date
Manufact ¥l ] ¥ 1) Buretle 130BU10 23061172 22 Mar 2025
nufa: rer: i " -
kot REVIEWBY .oor— Al 2) Balance 1124013382 140RC006 2aMmiE 20 Feb 2024
Model : - ;
“ §000-230 AFFROVED Y f 2. Standard Material i
Serial No. : 024101147 i ! = ! Material Manufacturer Lot.No. Assay
0 Ma. BRKENONIT { 11EXT CAL. DATE Sodium Thiosulfate pantahydrate Merck AMITEIZE 100.2%
Received Date : 15 2023 *
Test Date : 16 Novembar 2023
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
% g -4

Reference : 2311-050505C Dissclved Oxygen Probe No.: 16K 100498
Submitted by : ALS Laboratory Group (Thailand) Co. Lid.

104 Phatthanakan 40, Phatthanakan Rd., Titration Method DO Mater

Khwaeng Phalthanakan, Khet Suan Luang, Standard Deviation

Bangkok 10250 Thailand (Azide Modification Method) Reading
Lab Cendith T (26:5)°C (mgiL) (mgiL} (mgiL)

Humidity {50 + 20) %
Test Procedure : In - house method : CP-CHS 818 &.18 0.0055

Tested by :
Approved by :

{\/{Saithip Meangmai
{ ) Warakom Lemgagtrakul
{ ) Ponpan Paipim

Issue Date :

by Comparison Technique with Azide Modification Method

Walalak Sirthean
Approved Signatory

17 November 2023

B 0328589

0"V,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVICES 3 BOUIFMENT CALIBRATION AND TESTING SERVICES
43478 FATTANARARN ROAD SO0 15, SUANLUANG, SUANLUANG BANGKDH 10250
TEL.0-2717-3000:30  FAX, -7 190454

i

WICTIAKTE A
RATICH D38

Cert. No.: 23LM152

Certificate of Calibration

Equipmant : DO Meter with Sensor

Manufacturer : Sl

Modal : 5000-230V

Serlal No. 02101147

1D No. @ BKK_ENDDIT

Submitted by : ALS Laboratory Group (Thailand) Co. Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Pratthanakan, Khet Suan Luang,
Bangkek 10250 Thailand

Location : TPA Chemistry Calibration Laboratory

Received Order : 15 Movember 2023

Calibrated Date 16 Movember 2023

Ambient Temperature : ([26=10)°C

Relative Humidity - (50230} %

AC Line Voltage : (22022 )V

Calibrated by : Kunchit Promprat

Approved by :

() Pomthippa Tameyakul

Approved Signatory

{ ) Ponpan Paipim

{w) Suwit Imjai

Issue Date : 17 November 2023
The U jes are for probability of app Iy

Iy 95

This cenificate vy nee be neproéuced cthar tan in full. exceps witk the price weitien

Approval of the head of Coeporine Services

3 Bsipmest. Calibration and Testing Services

A DDBOT30

This repart was cerlified only for the instrument we tested, It is alowable 1o use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

ether in full without written approval of the laboratary

-obo-

sy

a 1130287

a
e
Equipment : DO Meter with Sensor Cert. No.: 23LM192
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2311-0505DSC-10
Procedure Used ==
Calibration wers conducted using in-house P CP-OTOM o with
Indusirial Platinum Resistance Thermometer | IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cart. No. Traceable Due Date
1} Digital Thermometer 3240076 231305 TPA 15 Mar 2024
2 This cerlificate is valid only to the ilem calibrated on date and place of calibration,
3. Thie is 1o the System of Unit,
Remark . TPA : Technology Promotion Association { Thailand - Japan )
Result of Calibration :- {*) Without Agjustment
Function : Temperature measurement.
This i was with sansor, S/N.; 16K100408
[~ uuc Coverage
Paint Depth Temperature Reading Eror tneertainty Factor
(cl (mm ) (c) c) (c) (£C) L]
20.0 &0 19.897 19.93 -0.067 015 2.00

Uuc® : Unit Under Calibration

The reparted uncertainty of measurement was based on & standard uncertainly multiplied by a

coverage factor k, providing a level of confidence of spproximately 85 %,

-olo-

Y
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Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand.
Saraburl Tel : +66 3627 3096 Fax : +66 3627 3100 CALRRATION 1284

Bangkok Tel: +668 9205 6851, +669 8247 2360
Wehbsite : www.scieco.coth  E-Mail : calibrate@@scg.com

@ISCG

Certificate No. T241495 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Incubator )

Manufacturer : MEMMERT

Model : ICP 750

Serial No. : F818.0033

Customer Code : BKK_EN0272

1D No. : T8041A4

Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Ph Rd., Kiwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab 2

Date of Receipt + 14 August 2024

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By :M / Boonchai Suriy g ( Assi Calibration Manager )
Date of Issue ; _TNGW

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

This is issued in with the of granted by the Thai Laboratory Accreditation
Schemn ¥ /] traceability 1o recoy tandards
and to the unils of measuremen] realized af the corresponding nafionsl standard Isboratory. This cerfificate may nol be
reproduced other than in full except with the prior writien approval of the Metrology.

PM-L14 LI 18-08-66

Metrology

SCI ECO Services Company Limited

|SCG

MSC-TISETIS 1725
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. CALBIRATION 0244
Certificate No T241495 Poge S04
Callibration Report
1 1
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C=Centre, F=Centreof Face, A=Comer, E=Cenire of Edge

IC_ = Z7-CHI 1IF = 28-CHI
= I7-CH2 12F = 28-CH2
= I11-CH3
- 27CH4
= 27-CHS
27-CH6
= I1-CH7
= 27-CHB
= 1-CH9
= I7-CHI0

HEEEIHEOEE

PM-LIS [V 8-03-66

©/SCG Metrology
SCI ECO Services Company Limited
33/2 Moo 3, TBanpa, A Kaengkhol, Saraburi 18110, Thalland Ehamaon as
Certificate No. T241495 Page1 of 4

Calibration Report

Equipment + Chamber ( Incabator )
Date of Calibration + 22 August 2024 ( Finished Time 11:19 AM )
Environment : Temperature 223230 °C

Line Voltage ~ 22252175 V

Condition of this results of test. :

1. This instrument was calibrated by insert 12 standard resistance thermometer into its chamber and test according
1o WI-T20 ( based on ASTM E145-94 ( Reapproved 2001 ) and AS2853-1986. )
All data show below were final values and the initinl data may be obtained upon request.
The temperature scale used was based on [TS - 90,

2. Reference Standard Instrament ;

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 274CH1-10) T240709 19 April 2025
RTD 100 olsn 28-(CH1-10) T240709 19 April 2025

DATA LOGGER ~ 34970A Ti49 T240709 19 April 2025

3, This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Ceater ( NSC-TISI-TIS 17025 CALIBRATION 0244. )
4. Condition of calibeatsd itemn : good
UUC Description :

Time Constant | Hour __ 38  Minute At__ 20 °C
Fresh Air Damper [ JOpen [ JMin ] Medium E!un
Not Available
5. Result of test :

() without adjustment ( X ) after adjustment

PM-LIS TV 8-08-66

©/SCG Metrology
SCI ECO Services Company Limited
NSC-TIS-TIS 17825
3372 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thailand. CALIBRATION #0e4
Certificate No. T241495 Page 4 of 4
Calibration Report
Measurement Resulis
Average Standard Reading at cach pasition ('C )
Calibration Folnt I9-CHI | 27-CH2 | I7-CH3 | 27-CH4 | 27-CHS | 27-CH6 | 27-CHT | I7-CHN | I7-CH9 | T7-CHI®
200 2032 | 2032 | 2029 | 2023 | 2030 | 2034 | 2040 | 2046 | 2034 | V&2
WCHL | I-CHD
19.70 | 1965
Chamber { Inculstor ) Temperature Distribution
Reading (°C) Coverage
Setting ('C) Average ('C) | Stability (£°C) | Unifurmity (C) | Uncertsinty ¢'C)
Min, Max | Average Factor I
200 199,201 200 2001 004 019 038 200
The calibiration result apply enly the above calibrated item.
“The result of test was found sccurato as shown on date and place of test snly.
based on multiplied by 3 g e which for  t-distribution, providing

& level of confidence of approvimately 95 % .

PM-LIS HIR18-08-66



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES "

534/4 PATTANAKARN ROAD SO 18, SUANLLWANG, SUANLLIANG BANGKOK 10250 A
TEL 0-2717-3000-20 FAX.0-2718-9484 P

Certificate of Calibration Cert.No.: 2400852

Equipment : Burette

ay: ] REVIEW BY ...
Serial No. : -

APPROVED nvy_'_"_"u"

ID. No. : BKK_END1T1
Manufacturer : Witeg
Mads in : 1y
Submitted by : ALS Labaratory Group (Thailand) Co.,Lid.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

‘Ambient Temperature : (20 + 25) ‘C

Relative Humidity : (50 + 10) %

Barometric Prassure : 760 mmHg

Calibration Procedure : ASTM E542-01

Calibrated by : Matcha Chayyingcheiw

Approved by : ——"—ﬁ——.-.——.—.-—.-g’l"
Approved Signatory

{ ) Unnopphol Harachai
(/) Srisuda  Khamtha
( ) Sa-ngeunkam Wongsa

Issua Date : 27 February 2024

The arefora probability of 05%

‘This cartilicate may not be mproduced athar than in full, axcapt with the prior writien
Approval of the head of Carparats Services 3 : Equipment Calibration and Testing Sardces.

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Keengkhol, Saraburl 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 5BE 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

@iscc.

CEMENT-BLILING

Equipment : Burette Cert.No.: 24CGa52
Recaived Data : 23 February 2024 Page.: 2 of 2
Condition As-Received : Mew ltem

Calibration Dats : 27 February 2024

Referance : 2402-07T5TDSC-1

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model  SerialMo. ID.No. Certificate No. Traceability _Due date
1) Balance XP20SDR 1126143764 140RCO04  23MMS38 TPA 15 Sep 2024
2) Thermo-Hygrograph  THDX-CE 00016540  140EC001  23H1275 TPA 0 June 2024
3) Thermometer . 0834181 140EC005 231848 TPA 10 Aug 2024

This cerfification is traceabls to S| Unit
2. The certificate is valid only to the ilem calibrated on date and place of calibration.
3. True value is converted to true volume at the standard blwmudmuc

Calibration_result

Nominal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
50 50.0032 0.010 2,00

3
Remark mL = cm

The reported unceriainty of measurement was based on a standard bya
factor & | a level of of 95 %.
~olo-

()

Certificate No. T240741 Page 1 of §

Certificate of Calibration

Equipment : HOT BLOCK
Manufacturer : Environmental Express
Model : B3000- 240 REVIEWBY ......
Serial No. : 20017CODW116 APPROVED BY Sir
Customer Code ; BKK_EN0222 NEXT CAL DATE 82
1D No. : T6T69A4
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phattt kan 40, Phattk kan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

C 1 jon : Wet Chemistry Lah2

Date of Receipt + 11 April 2024

Calibrated By ¢ Sanee Musikawan ( Site Calibration Manager )

Approved By s Sujjar Naknakred (Site Calibration Manager)
Date of Issue LU

The rtainties are for a confid probability of approximately 95%.

This ifi s bssued In with the of granted by the Thai Laboratory Accreditation
Scheme which has assagsed the measurement capability of the y and its to ized national
standards and to the units of measurement realized at the corresponding national standard laboralory. This certificate may
not be reproduced cther than in full except with the prior written approval of the Metrological Center.

FM-L12 109730-05-57

Metrological Center
S G SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhol, Sarabur| 18110
Telephone : +66 2 586 5792-4  Fax : +B6 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

[ TR

Certificate No. T240741 Page2 of 5

Calibration Report

Equipment : HOT BLOCK
Date of Calibration : 22 April 2024
Environment : Temperature : 22.9-24.4 “c

Line Voltage :  222.7-2278 V

Relative Hum 55-65 %RH

Conditi

n of this results of calibration :

1. Thisequipment was calibrated by insert 20 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient . The calibration was done in
to WI-T20 { based on ASTM E145-94 { Reapproved 2001) and ASIE53-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :
Instrument Madel Instrument Mo, Certificate No. Due Date
TC TYPET TH21-TN30 T240235 17 February 2025
TC TYPET TN31-TH40 T240235 17 February 2025
DATA LOGGER 34970A TI93 T240235 17 February 2025
3. This certificate is traceable to :
National Institute of Metrology ({ Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 10 Minuess _ 150 °C
Fresh Air Damper [_] Open CIMin - [] Mediom [ Max
Elclusc
[X] Mot Available
5. Adjustment :
{ X ) without adjustment () after adjustment

Approved By. t

FM-L13 108/30-05-57




Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

SCG

CIMENT-SLIL G MATTALS
Telephone : +66 2 586 5792-4 Fax @ +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No, T240741 Page 3 of 5

Calibration Report

Huole

HS0 [ HS1 | HS2 | H53 | H54 | HSS | H56

H4L | H43 | H44 | H45 | H46 | HAT | H45

H34 | H35 | H36 | H3T | H3% | W39 | Ha0

H26 | H27 | H28 | H29 [ H30 | H3I | H32

HIS | HI9 | H20 | H21 | H22 [ H23 | H24

HI0 | HIL| HIZ [ HI3 | HI4 | HIS | HIG

HZ | H3 | H4 HS | H& HT

H: STANDARD THERMOCOUPLE TYPE T

HI |[=| TNIL| H9 | =|TN29| HIT [=| TN3T| H25 |=|TN25| H33 |=( TN33 | H4l |=|TNZI| H49 |=

HI |=|TNIZ|HIO|=|TN3O| HIE [=| TN3B| H26 |=|TN26| H34 |=[ TN34| H42 [=|TN2Z| HSD (=

H3I |=|TN2ZI|HIl|=|TN31| HI9 [=]| TN3®| H27 |=| TN27 .IISS = TN3I5| H43 |=|TN23| HS1 [=

TN31

H4 |=|TN2Z4|HIZ|=|TN3Z| HIO [=|TN4D| H2IE |=| TNIS| H3I6 |=| TNI6| H44 [=|TN24| H5Z [=

TN32

HS |=]| TNZS|HI3|=| TNIZ] HII |=|TNZI| H29 |=| TON29| H3T |=| TNAT| H4S |=| TN2S| H53 |=

TN33

HE | =] TNZ6|H14|=| TNI4 | HIZ | =| TN2Z2| H30 |=| TN3O| H38 |=| TNIE| Hd6 |=|TN2G| HE |=

TN34

HT |=| TNIT|HI5|=| TN3S| H2I3 [=|TN23| H31 |=| TN31| H39 |=| TN39| H4T [=|TN2T| HES [=

HE |=| TNZE|HI6|=| TNIG] H24 | =| TNZ4| 132 |=| TNIZ| H40 (=| TN4O| H4S |=| TN28| HS6 |

App d By. t

3 108/30.05-57

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +56 2 586 5109
E-Mail : calibrate@scg.co.th

@ISCG

"CEMEAT-BULIHG MATERALS

Website : www.scieco.co.th

Certificate No. T240741 Page 5 of 5
Calibration Report
Measurement Results
HOT BLOCK Temperature Distribution
Reading ('C)
Setting (C ) Stability (='C) Uncertainty (+'C)

Min , Max Average

1500 150, 150,1 150,0 020 083

The calibration result apply only the above calibrated ftem.
The result of test was found accurate as shown on date and place of test only.

The reparted expanded uncertainty i based on & standard uncertainty multiplied by a coverage factor k=2, providing
a level of confidence of approximately 95 % .

Approved By.__ :::i = S

FM-L13 8300557

Metrological Center
SCI ECO Services Company Limited
332 Moo 3, T.Banpa, A.Kaengkhei, Saraburi 18110

®

et R —
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website ; www.scisco.coth E-Mail : calibrate@scg.co.th
Certificate No. T240741 Page 4 of 5

Calibration Report

Measurement Results

Average Reading at each position ('c)
bration Point | TN21| TN22| TN23 | TN24 | TN25 | TN26| TN27| TN28 [ TN29 | TNIO
Paint |Sﬂ|.il|g Max 150,38 | 149.73 ] 15012 | 15036 | 15056 | 150.00 ) 150.48 | 150.25 | 150.56 ] 145.59
150 | 150.0 Mm 150.13| 14947} 14567 | 150.16 | 150.31 | 149.77 [ 150.25 | 150.02 | 149.41 | 14541
Average |1S0.23 [ 149.59 | 149.96 | 15024 | 15041 | 14087 | 15036 | 150,12 | 15045 | 149.50
TN31| TN32| TN33 | TN34 | TN35S | TN36| TN3T| TN3E | TN39 | TN4O
Max 15017 | 15028 | 150.28 | 15037 | 150.09 | 149.96] (4086 | 149.75 | 150.63 | 150,13
Min 149,94 15003 | 150,00 | 150,18 | 14988 | 149.69 | 149.68 | 145.57 | 150.41 | 145.96
Average \T50.04 | 15004 | 150.03 | 150.27 | 149.98 |I49.81 | 149.77 | 149.65 | I50.5] | 156.03
TN21| TN22| TN23 | TN24 | TN2S | TN36| TN2T| TN2E | TN29 | TN
Max 150,26 | 150,18 | 145.67 | 149.57 | 150.18 | 149.90 150.59 | 145.66 | 150.3% | 150.08
Min 150.00( 145.94 | 149.67 | 145.35 | 149.88 | 140.58) 150.32 | 145.34 | 150,11 | 149.84
Average VIS0 [1S0.07 | F49.77 | 149.49 | I50.04 |140.75 | 15048 | 149.52 | I50.26 | 149.97
TN31| TN32| TN33 | TN34 | TN35 | TNIG| TNIT| TINIE | TR | TN4D
Max 150.38 [ 14070 ) 150,18 | 14997 | 130,05 | 150,03 | 15021 | 150,07 | 150,02 | 149.92
Min 150,12 145.49| 149.87 | 14566 | 14971 | 149.71 | 149.89 | 149.79 | 149.76 | 149.73
Average |I50.26 | 149.67 | 150.04 | 149.82 | J49.90 |149.89 | IS0.05 | 149.94 | 149.91 | 14984
TN21| TN2Z| TN23 | TNI4 | TN2ZS |'TNZ6| TNIT| TN2E | TN29 | TN3D
Max 150.37( 15020 15020 | 15044 | 130,57 | 140,85 | 150.31 | 149.50 | 15036 | 149.62
Min 150,11 149.99| 150.04 | 150.26 | 150.49 | 149.69| 150.12| 149.78 | 15020 | 149.40
Avernge |150.25 (150,02 | 150.04 | 15034 | 15057 (4078 | 150.20 | 149.83 | 150,29 | 149.52
TN31| TN3Z| TN33 | TN34 | TN35 | TN36
Max 150.18( 150,02 | 149.85 | 150.26 | 149.892 | 145.69
Min 150.06( 149.85 ) 149.79 | 150,12 | 149.50 | 149.58
Avernge |IS0.13 [ 149.95 | 149.50 | 15018 | 14084 | 1064

Approved By.—t

FM-LI3 108/30.05-57

Bara Scientific Co., Ltd. St
968 U Chu Liang Building FiooeT Rama4 Rioad M
Sikom Bangrak Bangkok Thatand 10500 P
Tal ; 036374300 Fax : (2-8375406.7 o

km?ﬂ"ﬁﬁe waww.Liarascientific.com

Certificate of Calibration

Mumber of Page{z) 10f3

Cartificate No. BSCCUV-3T4124

Equipmant UNVis Spectraphotomedar

Maodel Uv-1800 %
Manufacturer Shimadzu REVIEW BY & K-
Berial No. A11454908533 CD

i b BHOS FNr A APPROVED BY Sk P
Date of receipt 13 Seplamber 2024

Date of calibration 13 Seplamber 2024

Data of issus 13 SEP 2024 NEXT CAL. DATE {6}4’{'2_05‘5
Customer name ALS Laboraiory Group {Thailand) Ce,, Lid,

Address 104 Soi 40.F Road, P Suan Luang, Bangkok 10250
Temperatura (25.2 - 26.7) °C (On site}

Humidity (50.4 - 55.9) %RH (On she)

Equipmant condition Good Operation

Calibration Location Crganic Praparation Lab

| [= (LR hod WI-U\V-702-01 based on ASTM E275-01
Acouracy Is tracesbl Mo, 106372 and 106371
Photometric Accuracy is iraceable to carfificate No. 106364 and 111398
Stray Light Is traceabla to cerlificale No. 106377

The above cartificate are traceble 1o S1 unil throwgh Stama Scientific Lid,
{UKAS aceredited calivration laboratory NO. 0655)

by M. Janioay

P

Mr.Sonthi Temboonsakdl ~
Service Manager

The eURS 518 v for the a8 mendian in this raport | cartificats.
Advertising the repart | Ceriificate and publity of the resuits are prohibiled and atso shall nal be reproduced
axcapt in ful, wilkout written approval of the Bara Sciertific Co., Lid.
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. - Bara Sclentific Co,, Ltd. &,
: 968 U Chw Liang Buiting Flooe? Remad Raad
//'-\“b Tel: nma.;o Fa Wmﬂ?w R
L
U e 2. Seten et e T e
Certificate of Calibration Certificate of Calibration
Certificate No., BSCC-UV-3T4/24 Number of Page{s) 20f3 Certificate No. BSCC-UV-374/24 Mumber of Page(s) Iof3
Callbration Resuits:
Callbration Results:
s 3,Photometric Accuracy (Visible)
Wiavelength Accuracy
. Wavelengih Gertified
) uuc (4) Error (&) Uncertainty (£A)
- Uuc (nm) Error {nm) Uncertainty (+nm) - 00000 0.0000 0.0000 0042
- Wavelongth fnm) 00 05751 05765 0.0004 00042
241.70 241.55 0.15 0.18 67118 0.7105 -0.0014 0.0042
334.02 333.85 017 0.18 10189 10174 -0.0015 0042
418.53 1857 0.04 018 0.0000 0,0000 0.0000 0042
57299 572,97 002 .18 4400 .5610 0.5613 00003 DuiM2
79,41 7817 024 18 a.7001 0.6984 -2.0017 0.0042
1.0028 1.0011 -0.0015 0.0042
a.g000 0000 0.0000 0042
2650 05736 5232 -1.0003 D.0042
aea14 6585 -0.0016 0.0042
09458 244 10012 0.0042
00000 0000 00003 0.0042
5461 05280 5205 -0.0004 0.0042
2.Photometric Accuracy (UV) 0.6975 8358 -0.0018 00042
10000 0.5984 -0.0016 0.0042
00000 0.0000 0.0000 0.0042
‘Wavelength Certifiad 0.0 05580 0.5568 <0.0004 L0042
I_ wuc {4y Error (A) Uncartainty (+4) b 07725 0.7708 -0.0017 0.0042
_{nm) Absorbance
o o0 5 14125 11114 -0.0011 0.0042
235 0000 0000 0.0075 00000 0.0000 00000 00042
07171 07188 -0.0002 0.0075 0.5656 0.5665 0.0000 0042
635.0
257 0.0000 0.0000 0.0000 00075 07620 07604 -1.0016 0.0042
0.8354 0.8345 -0.0008 0.0075 10852 10971 -0.0011 00042
a3 0.0000 0.0000 0.0000 0.0075 YOHR. = Customer ot request
02786 0.2781 0.0005 0.0075
250 0.0000 0.0000 0.0000 0.0075 4.5tray Light*
06188 06184 -0.0005 0.0075 Standard
“CNR = Custamer not | cut-off wavalangit (nm) | gth (nm) | Tramsmission (%7) | Absorbance (A) |
fequest 200.850.11nm 100.58 0.8520 20217
The Stray igh s than 1.0%T snd Stray light ab g
Stray Light net NSC-ONSC Ascradited.
J— oty o
- **End of Certificate™* -
Thes abgus resuls ane vald excusi lorunrmnwdlm a5 mantion in this report { carifcate. e abiova reaulls ae valid vy ot i ion In this repar | cortlicate,
Advertsing tha roport | Ca) v ! Advestising the report | Certficate and publici i
axsaptin ful, mmmmnupomlduaans:hmwn Lig excspt in full, of the Bara Scentific Co., Lid.
FULLN-TG-02 Rev.01 (ZMOUSS) L\ FAAIV-TI802 Fevl (210
J
Sartorius (Thailand) Co., Ltd.

Sartorius (Thailand) Co., Ltd. QK
2 R § B, Moty merperny Sevyem MO L
e AT NN rmad o s e e
3 e TSNS 17833
g Q El- f casmancncis
X i iiﬂ ”@@]{r@ . . next caLpate.... 020825
Lo j of Calibration
ModelMumber:  MSEZMS0000 0 0 Cenificate No.: 248000200
Desripion Avalytical Bolonex: .. bsued Date:  Monday, August 06,2004 =
Sesial Mumber:  0O27405555 : mmn
L] L] S
Mamulacimies - Sartadies - Fage Ho. : Aof2

Cuntomer Name : LS Laboratory Group (Thadand)Ca.,
mmwmmq nlus-ilhawl.lungﬂnu 10350,

Calibwated Mlace - Lab Room

by: e Chuncho I Cabibration
Calibrati : Wiy, Augurt 02, 2004 ) Frocedure No.:  This calibration was corducted by
Using in-howse calibration procerfire number (W1-000]
Based on LIKAS LAB 14 : 2015

Metrodogical dsta Ambients Coneitions.
Capacity - n 9 Feadability - LT | Temperature ; Bt i [T
Homidty:  SSO%EH & WMOBEH
Regiam for mbteation Pressuse &
U w Pt i Comdition: = Gaxd dgise

Measurement Method ~ UKAS Publication Ref :Lab 14

bizined from the

;-- 2 i 5% i desermimed i with the Guide to f Uscestainty
~-qummwmmmmﬂ-umar-amm
actoiding e The Iniastiond Stndind Systom of Units (511 Repart of T figem list of Sartosi

This centificats setatc and ayply Boks opspace: cefy.

(eatand Co, 104

SOP Fl 33 60 ety 2027

e o e SARTORILS
= - oo

(@GR P

'\Qém L-Frj Q©J <> of Calibration

Certifieate No.: 24800270

. _ Issued Date Manday. August 05, 2024
Reference No.: 2400942

. Fage No.: 2al2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error]

e ot
the i i 0 i 118 5 oo oty placec i e UK 5 the

o oo defined acczacting b D08 875

Wominal Vlue - (Low Lsad) Mamiral value - 00 [

w g Talerance 0000+ 3
Tolesance

oo g Difference

Noomiral Vialue : (High Eaad)
w5

[Toteiance

oo

SOF U 3 00 Frbmary 2002




Metrology
| s CG SCI ECO Services Company Limited

ISCG Metrology

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand, SCI ECO Services Company Limited
Saraburi Tel : 66 3627 3096 Fax : +66 3627 3100 berplodlo Al s 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thaiand. Shanon oo
Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scleco.coth  E-Mall - calibrate@scg.com Certificate No, T240004 Page2 of 3
Calibration Report
Certificate No. T240904 Page 1 of 3 p
Equipment + Chamber { Oven )
o " . . Date of Calibration : 14 May 2024
Certificate of Calibrati !
ration Environment ¢ Temperature : 26.5-28.1 °C
Equipment : Chamber ( Oven ) Line Voltage : 226.7-229.8 V
Relative Humidity : 51- 57 %RH
Manufacturer : Memmert
" dla_ k Condition of this results of calibration :
Model . UF 450 REVIEW BY .. e 1. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber |, the other one
2. i thermaorneder detector wse for ambient . The calibration wes done in accordi
Siriluk T e ¢ e
Serial No. . B717.0531 APFROVED BY = P to WI-T20 ( based on ASTM E145-04 { Reapproved 2001) and AS2853-1986 ).
| All data show below were final values and the initial data from eustomer request . The temperature scale used
next AL cae 1 . was based on ITS - 90
Customer Code : BKK_EN0273 .
- 2. Reference Standard Instrument <
ID No . TS042A4 Instrument Meodel Tnstrument Mo, Certificate No. Due Date
¥ ! EID 100 ohm 21-4CH1-10) 1231955 17 November 2024
. } DATALOGGER  34970A Ti2t T231955 17 November 2024
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. 3. This certificate is traceable to -
National Institute of Metrology { Thailand ) theough Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244
104 Phatthanakan 40, Fhatthanakan Rd., Khwseng Phatthanakan, 4. Condition of calibrated iterm : good H g e !
Equipment Description ©
Ehet Suan Luang, Banghkok 10250 Time Constant 1 Hour __ 30 Minule At 104 °C
Fresh Air Damper []Open  [[Min [ ] Mediom  [_| Max
Customer Location : Laboratory (Oven Room) [C]Ciose
[X] ot Available
Date of Receipt : 08 May 2024 5. Adjustment :
. [ X ) without adjustment ‘() after adjustment
Calibrated By : Preecha Phisassuithikul { Temperature Calibration Manager }
r
Approved By : { Nuafun Sungehum (Metrology Manager)
Date of Issue ERLRL
e o Approved By— °_
The tainties are for a confid prabability of approximately 95%. . o -
This ficate is issued in ac with the of granted by the Thai Laboratory Accreditation
Sch hich has assessed the capability of the andits ta recogni;
and to the units of measurement realized at the corresponding national standard lsboratory, This certificate may not be
reproduced cther than in full except with the prior written approval of the Metrology.
FMCLLS 119/18-08-66 FMALIS [15/18-08-66

Metrological Center
SCG Metrology SCI ECO Services Company Limited

SCI ECO Services Company Limited @ | S C( i
HEC-TISI-TIS 17825 | ! n| Kz i, ri ), Thai L
332 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110, Thalland, CALIBRATIGN 0244 | 3312 Moo 3, T.Banpa, A.Kaengkhai, Saraburi 18110, Thailand
Saraburl Tel: +66 3627 3096 Fax : +66 3627 3100
Certificate No. T240904 Page 3 of 3 Bangkok Tel : +G68 9205 BB51 , +660 8247 2360
Website : www.scieco.co.th E-Mail ; cal Hiscg.com
Calibration Report
Certificate No. T231303 Page 1 of 3
Certificate of Calibration
[=]
= T-CHT H-chHs
5 Equipment : Liquid Bath ( Water )
21-CHS 21-CHg|
+—1— Chamber Edge
Manufacturer : MEMMERT
H Model : WNB29

Serial No. : L611.0135

21-CHL- /'
Customer Code : BKK_EN0148
ID No. : To455A4

Remark :
Internal Dimensions of Chamber = W (Width) = 104 cm. , H(Height)=72 cm. and  D{Depth)=60 cm. Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

Size of Installed Standard sensor number21-CHIto numbes21-CHE : a=5cm. b=5cm. and =5 cm_
Size of Installed Standard sensor number21-CHY . WiZ=104 em./2  H2=T2 em./2 and DV2=60 cm /2
Mensurement Results

104 Phattt kan 40, Phattl I Rd., Khwaeng Phatthanakan,

Average Standard Reading at each pesition ('C)
Calibration Point | 21-CH1 | 21-CH2 |21-CH3| 21-CHA | 21-CHS| 21-CH& | 21-CH7| 21-CHE| 21-CHY Khet Suan Luang, Bangkok 10250
104 1054 | 1060 | 1037 | 1036 [ 1053 | 1046 | 1033 | 1040 | 1058 s
180 179.5 | 1811 | (79.2 | 1795 | 1780 | 1813 | 1798 | 1799 | la02 Customer Loeation : ORGANIC PREPARATION LAB
Chamber { Oven ’ T ture Distribuoti
(Oven) ] emperuture Distribution Date of Receipt : 27 June 2023
. Resdimg ( C} = o Cavernge
Setting { C) Average (C} | Stability (=°C) | Untformity {°C )| Uncertalnty +°C)
Min, Max Average Factor Calibrated By ¢ Sujjar Naknakred ( Site Calibration Manager )
1040 1038, 104 1080 10325 514 127 044 200 2
1500 179.9,, 1801 150.0 17991 039 229 076 200 ) ) o o " = : . . ;
PR — Approved By - / Boonchai Suriyawong (Site Calibration Manager)
The calibration result apply snly the nbeve calibrated ftem, 11 JuL a3
The result of test was found securite s shewn on dnte and place of test anly. Date of Issue g

“The reported expanded uncertainty is based on 3 standard uncertainty multiplied by o caverage Factor & which for a t-distribution, providing
a level of confiderice of spproximately 05 % .

End of Certificate The uncertainties are fora of app 95%.
‘,g/ This Certificate is Issued in with the of granted by the Thal Laboratory Accraditation
Approved By Scheme which hes assessed the measurement capability of the laborstory and its traceability to recognized national

standards and to the units of measurement realized at the corrasponding national standard [aboratory. This certificate may
nat be reproduced other than In full except with the prior written approval of the Matrological Center,

FM-L15 118/18-08-66 FM-L14118731-08-64




|S CG Metrological Center SCG Metrological Center
SCI ECO Services Company Limited SCI ECO Services Company Limited
332 Moo 3, T.Banpa, A.Kaengkhoi, Szraburi 18110, Thailand, wepibippeord 3312 Moo 3, T.Banpa, AKaengkhol, Sarabur 18110, Thailand. et s

Certificate No. T231303 Page 2 of 3 Gertificats Mo, T231308 SR
Calibration Report Calibration Report
Equi t Liquid Bath { Water ) Side View Tap Vie STD4 = cud
“uipmen : uid Bat! ater ) §TD3 =git7 Gacrmetric Canter (Refe ink)
Date of Calibration : 4 July 2023 T ________ T ____________________ e surace -T s  (Referancs poi
& . v o

Environment : Temperature : 22.2-22.5 "C N o | umesion e g - m) 3 T 4 .’

Line Voltage : 221.6-224.8 V l s [ ----------- - (D=Mediumn level) w

) ¥ STD2 = | oam

Relative Humidity : 55-65 % RH S0 = ou —t @1 l . .“;—
Condition of this results of calibration : — L —» L3 e i :
1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath |, the other one 2 i 5 o 2 3 _. 195 = Poailion.of Werking sizndaris

thecnoniple typé T usa for smbient The alibranion v tons - D = Medium level - 8 cm. Working space dimension : 40 % o0 w16 (WxLxH)

=ULC s medium : - Water

o WI-T36 { based on ASTM E715-80 ( Reapproved 2001 J), ; TR T
PP ). - Working standards are located at_ 25 cm. away from each coner and walls.

All data show below were final values and the initial data from customer request . The temperature scale used
wiis based on [TS - 90,

2. Reference Standard Instrument © TAcisurcancut Heymlts: e
Instrument Muodel Instrument No. Centificate No. Due Date Average Standard Reading at each position ( C)
RTD 100 OHM  MIS8 (CHI,CHE-CHT,CHI-CHI0) T2303545 10 April 2004 Calibration Point Cli-1 CH-6 CH-7 CH9 CH-10
DATA LOGGER 349704 Ti49 T230545 10 April 2024 i 003 5008 g 511 0.18
3. This certificate is racenble to : 85 #79 453 B5.42 8505 85.20
Natienal Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.) s 931 383 .62 9415 9442
4, Condition of calibrated item : good s
Eoquipmznt Description : Liguid Bath { Water ) Temperature Distribution
% ; D
Titme Constant 3 Hour __ 45  Minue At_ 60 °C . Reading ('C) Average Stability Uniformity Uncertainty Covernge
5. Adjustment : Setting ( C )}~ P % s B
{ X ) without adjustment () after adjustment Min, Max | Average ) *c) @c) o) Factor k
6l 60,9, 61,1 610 60.12 013 018 019 14
6.0 85,5, 802 86.0 25,06 019 047 0.44 17
950 946,05 049 9415 032 063 055 13
* The guoted uncertainty exclude “uniformity"
The ealibration result apply only the above ealibrated item.
The result of test was found necurate as shown on date and place of test only.
b - The reparted expanded uncertainty is based on o standard uneertalnty multiplied by a coverage factor & which for & -distribution, providing
_;L,ﬂ»\_ A\q a level of confidence of approximately 95 % .
Approved By.
Approved By, -
FM-LLS 117/15-05-63 FM-L15 [715-05-63
Metrological Center Metrological Center
ml S c G SCI ECO Services Company Limited S SCI ECO Services Company Limited
e 33/2 Moo 3, T.Banpa, A Kaengkhaoi, Saraburi 18110 i i 33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109 Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
‘Website : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No, T240742 Page 1 of § Certificate No. T240742 Page 2 of 5
Certificate of Calibration Calibration Report
Equipment : Digestion Unit Equipment : Digestion Unit
Date of Calibration + 21 April 2024
Manufacturer + SCP Science A Environment : Temperature : 23.9-26.3 ‘c
ST R REVIEWBY jE‘ de k... Line Voltage : 221.8-2259 V
ode : Digi .
. Relative Humidity : 55-65 %RH
apprROVED BY ik, P.. y A
Serial No. : HTC1120480658 j]a JQS Condition of this results of calibration :
wext caL. pate ZUOHIED.
Customer Code : BKK_EN0366 1. This equipment was calibrated by insert four standard thermocouples type S inte its chamber , the other one
thermocouple type T use for ambient . The calibmtion was done in
ID No. : T2635A5 to WIT10.
wis based on ITS - 90,
Customer : ALS Laboratery Group (Thailand) Co.,Ltd. 2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
104 F 40, P Rd., Khwaeng Phatthanakan, T Type 8 M20A2-(CH11-CH14) T230886 09 May 2024
DATA LOGGER 349704 T47 T230886 09 May 2024
Khet Suan Luang, Bangkok 10250
: i 3. This certificate is traceable to -
Customer Location : Wet Chemistry Lab 1 Natiorsal Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Date of Receipt : 11 April 2024 ) Equipment Description : )
Time Constant 1 Hour 6 Minute At 380 °C
Calibrated By : Sujjar Naknakred ( Site Calibration Manager ) Fresh Air Damper  [] Open [ IMin ] Medium  [_] Max
Close
A d B; : ;'_4 é / Boonchai Suriyawong ( Site Calibration Manager [XNot Available
pproved By yawong ( AR ger ) 5. Adjustment
(X ) without adjustment ) after adjustment
Date of Issue A 07 MaY 204
The inties are for a confidence probability of approximately 95%. M
- Approved By. s
This s ssued In with the of granted by the Thal Laboratory Accreditation
Scheme which has assessed the measurement capability of the and its to gnized national

standards and to the units of measurement realized at the corresponding natlonal standard laboratory. This certificate may
ot ba raproduced other than in full sxcept with the prior written approval of the Metrological Center,
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Measurement Hesults

FRONT
Measurement Results
Cal. Paing Seiting Reading ST Position of Stardards ot Block
oo o o e e [re—
[P T R R
Max “C mr aTRO ms STRY M5 78 T T4
i e yma | oares | sees | oamz | moa | ams | ama | 3mes
oo 3800 1792 - 3805
Averuge °C s | aer | s | smma | mos | s | wms | ama2
Stahility x°r a2 nz 0z nz a2 o3 a2 0z
U Vi setting Mending s, Plistion 1 SlSPEFEs af Bck
‘o o fo Wosding | s i o s e s o [snsas s |sows e s
vy | o | v | s | s | ks | omees | omes
Mme swma | wms | sma | wes | see | s | ama | ae
Nllof mME 2 ma ma 3E14 me a3 wa
L) oo ¥79.1- 3805 T,
Average C s ITRA aran 4 LR 0.3 my ma
stahiiey =¢ 03 [+ 0z 0z 3 a4 4 s

Cal. Paint Salting Rrading ST, Fusition af Seardards & Block
o o s P P e T
[P R R [TV R VT R
Max °c kS m.z ares 3E01 3zl 3HLOD ims mas
Min "f TR2 E N Er A ITRA T 3802 I3 ma
1800 IR0 1792 - IRS
Avernga ¢ sms | ame | ama | s | ams | ames | ams | ams
Sinkbility +'C 03 3 [+ 02 [+ 4 03 03
Cal Paint Setting Resding 5TI. Pasttion of Stardards at Block
‘o o o S [PPISTS Y —
e | omen | oner [ omes | men [ omes | ome | men
Max 'C s | am | wme | ame | mmr | g [ ama | asas
Min o‘_ s mar Er ) Im3 o mn: L
M0 0 | 32-3805 ,
Average C T4 D 1 mse A s 4 ms LYY
Stability +C a2 (=3 02 02 a 4} 02 3}

R
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Measurement Results
Cal Paint Setting Reading ST Pesition of Stardards at Block
‘o P fo Reading s [vowacan o o
[ T R e e T T
M e amy | amme | ames | oams | e | oases | s | oo
b "c ¥4 | 3TRE | 3TE4 | 3T LT T I R O
00 o 1792 - 3805 =)
Avernge € L ma IRE e 4 Jana m Et]
Stailicy £C oz 0z 0z [F 0z uz az 0
The expanded of was = 1.87°C

The eaBbration result apply only the above calibeated lem.
The vesult of tost was found accurate as shewn on date and place of test only.
The reported expanded uncertninty is based on a standard uncertsinty mulliplied by o coverage faeter k=T , providing

ulevel of confidence of appraximately 95 % .
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W3t duidia og Tauenusafing S1iin
DOUBLE § DIAGNOSTICS CO., LTD,

A WeufEsgY L SWIUTHT BN A0 s2s0 Teidei o) Tane0s T s TeT e
4 fod Udomuk 14, Dasgnn, Banghok 10360 Tel, @02y TT-7008 Tan: 0125 7477008

Maintenance Plan YEAR: gﬁl“f

n | reb | ar | agr | Moy sun | ut [ aug | sep | oct | wov |
| b

1.Dlluent-wash tubing change W
2.ISE tubing change |
3.5yringe check/change ¥}
4.Dispensing check/ change g

%)

5.Weste tubing change when necessary
B.Lamp check/change O
7.Mixer paddle/paddle change{nat Kanelah20)

B.ISE needles check/change

9.Pump tubing check/ chance . O
10.Broken/worn out part check /change

11.Peristaltic pump check /cleaning, lubrication

12.Heating check

13.Cooling check

14.Dispenser mechanic check/adjustment

15.Cuvette transfer mechanic check/adjustment
16.Dispenser movement check/adjustment

17.5amph register cher

18.Dispensing tubing tightness check

19.Fh and optics cleaning)/chec

20. ian PC cleaning if

21.Mechanic deaning/lubrication

22.Instrument cleaning if necessary

23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save to USE key
25.1UPS Test

]
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Performed Linearity of sample dispensing
Lot
Test Absorbance (&)
XDISP2 0.306
XDISP4 0.612
ACCEPTAKCE CRITERIA XDISP10 1.471

Linearity of photometer

Result Wazaiag

L340 Meas (A} Lelta (A} Delta %
Temperature (70) 1 0.006 =0.004 =217.7

2 0.493 -0.007 -1.5
bispensing ratic 16.4 3 1.465 -0.018 -1.2
cvE 0.2%9 4 1.963 =0.027 =1.4

5 2.454 -0.033 -1.6

Protemetric nocise
Max 2D L340 2 (mdA) 0.17 <2.0
Max ED L340 4 (mA) 0.87 <3.0

Linearity of p
Slope
Curvature

Max bias from linear £it {mA}
Max delta

ameter

Linearity of sample dispensing

volume XBISP2 | 2.06 1.96 - 2.16
volume XDISP4 4.14 3.85 - 4.40
XDISPZ CVE 1.21 2.0
P4 CVE 0.%0 <2.0
10 CVE 0.68 <2.0
¥eedle 0 71 volume
Average (A 0.005 <0.050
©.002 <0.005
0.03 <0.32

IKFORMATICH

Target

Dispeasing ra

Protem. noise: SO (mA)

osit Result (A) Posit L340 2

P
2
3
4
5
B

O B L R






