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envi research

ENVIRONMENT RES

ARCH & TECHNOLOGY Co.,, LTD.

Environment Research & Technology Company Limited
25114 Mu 6 Soi Chinnakbet 1, Ngam Wong Wian Road,

Thung Song Hong, Lak Si, Bangkok 10210

“Tel 0-2954-7745-6 Fax 0-2954-7747

E-mnil : envi@envirescarch.co.th

www.enviresearch.co.th

Head Office/Tax 11D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Localion Dalo January 18, 2023
dnunlvii Start Timo 10:40 AM
|Sampter Number TSP No.Al0 Transler Standard Type Onifice Stop Tima 10:54 AM
Instrumeni Model HIVOL-BBCBE Calibralor Model TE-5025A
Molor Serial Number 2012:04 Calibrator Sarial Mumber 38e2 Calibrafed By Mr. Aukkarawt Boonsong
Recorder Serial Number 1504
Plale (Delta H) (A) (%) (n (oY) Temparalure | Baromelric | Start Stop
No. | Pressure Drop Actass Orfice (nH.0)| [AH.O(PalP, )T, /Tall *| Qstd = (HmI(A-D)] [ampto Fiow Rate IC = I[(PalP T, /Ta)) Pressure | Meler | Meter
Posiiive | Negative | AH,0 (mimin ) (1hmin) (K ="C+273) (mmHg )
5 1.7 1.7 34 1.82863 0.88767 320 el k] 303.0 760.0
7 26 26 52 226146 1.00407 40.0 39.67 anao 760.0
10 39 3.9 78 276971 133643 50.0 49.59 303.0 7600
13 5.2 52 104 3.19818 1.54075 56.0 55.54 3030 760.0
18 6.1 6.1 122 3.46391 1.66746 4.0 6347 303.0 760.0
Linear Regressiion Y ONX:Y=mX+b Average 303.0 760.0
1 [siope (m) 2.00708 |Linear Equalion ; 0.992677 ve| 7600
2 |intercept (b) -0.03290|Sel Point Flow Rale ( X) ‘maﬂ‘lﬂﬂl 1.133 r 0.996331B| T2 200.0
3 |Comelalion Coelficient (r) 0.99997 |Final Sel Flow Rate = (1) 0 (PalPsld)*(Tsld/Ta) 0.98349835
Rasull l C=(Pa/Pstd)'(TsldITa)"0.5 0.991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y=30.299182x - 3.297234
R? = 0.992677
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envi research

ENVIRONMENT RESEARCH & TECHNoLoGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresenrch.co.th

www.enviresearch.eoth

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Localion Dale January 18, 2023
A Start Time 10:34 AM
Sampler Number PM-10 Mo.10 Transfer Slandard Type Orifice Stop Tima 10:44 AM
Instrument Modal HIVOL-BMBBE Calibrator Model TE-5025A
Molor Serial Number PM-10 No.10 Calibralor Serial Number 3882 C 1 By Mr. A il Boonsong
Recorder Serial Number 1313
Plale (Delta H) (A) (%) (1 (Y) Temparalure | Baromelric | Star Stop
No. | Pressure Diop Acrass Onfice (aH,0)| (AH.O(PalP, KT, /Ta)] ~| Qstd = (1im){(A-b)] fsmple Fiow Rate Indicato] I = I{{PalP, )T, /Ta)]'"™ Pressure | Meter | Meter
Posilive | Negalive | AH,0 ( m’fmin ) (1Cimin) ("K =°C+273] (mmHg)
5 1.6 1.6 32 1.77403 0.86164 320 31.73 3030 760.0
7 28 28 56 2.34683 1.13478 40.0 3067 303.0 T60.0
10 39 39 78 2.7607 1.33643 AG.0 4562 303.0 760.0
13 55 53 1.0 3.28915 1.58412 52.0 51.57 303.0 T60.0
18 6.8 6.8 136 3.65726 1.75066 58.0 67.62 303.0 760.0
Linear Regresstion YON X :Y=mX +b Average 303.0 760.0
1 ISDDnB( m) 2.09709|Linear Equation l" 0.998226 | Pstd(mmHg 760.0
2 [intercept (b) 0.03290Set Point Flow Rate (X ) {m’/min} 1133 r 0.9991126| T 208.0|
3 |Cormrelation Coellicient (r) 0.99997 |Final Set Flow Rate = (1) Q (Pa/Psld)*(Tsid/Ta) 0.96349835
Resull I C=(Pa/Pstd)(Ts\d/Ta)"0.5 0.991714853
COMMENT
Andersen Inslruments, Inc.
IC (CFM) Qstd-IC y = 28.230099x + 7.525857
R? = 0.998226
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Nganm Wong Wan Rond,

Thung Song Hong, Lak Si, Bangkok 10210

Tl 0-2954-7745-6 Fax 0-2954-7747

E-mail ¢ envi@enviresearch.co.th

www.enviresearch.eo.h
Head Office/Tnx 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplor Location Dala January 18, 2023
Amiuam Start Timo 11:57 AM
Si Number TSP No ATT Transfer Standard Type Orilice Stop Time 12.07 PM
Instrument Madel HIVOL-BBCBE Calibralor Mode! TE-5025A
Mator Serial Number hs6000-02 Calibralor Serial Number 3882 Calibrated By Mr. Aukkarawil B ]
Recorder Serial Number 7366
Plale (Delta H) (T (%) in (Y Temparalure | Baromelric | Stan Stop
Na. | Pressure Drap Across Orifice (0H,0)| [AH.O(PalP, )T Nrra]}” Qstd = (Um){(A-b)] [ample Flaw Rate Indiealio| IC = |[(Pa/P,, T, Iﬂm;;.]" Prassure | Meler Meter
Posilive | Negative | AH,0 ( m Imin ) ( imin ) ("K =*C+273) (mmHg }
5 1.5 1.5 30 1.71206 0.83209 320 31.63 305.0 760.0
7 24 24 4.8 2.16560 1.04836 40.0 39.54 3050 760.0
10 a7 3.7 74 2.68890 1.29789 46.0 4547 3050 760.0
13 4.9 49 9.8 3.00436 149124 54.0 53.28 105.0 760.0
18 6.5 6.5 13.0 3.56394 1.TI516 62.0 61.28 305.0 760.0
Linear Regressiion YONX:Y=mX +b Average 305.0 7600
1 |Slope (m) z,oswna[u:-uar Equation ¢ 0.994044 |¢ 760.0
2 |intercept (b) -u_omulsm Poaint Flow Rate { X } (' fmin) 1133 ' 0.8970176(T,,;p 208.0
3 |Carrelation Coelficient (r) 0.9999?|ﬁna| Sel Flow Rale = (1) 0 (Pa/Pstd)"(Tsld/Ta) 0.97704918
Resull C=(PalPsid)*(Tsld/Ta)"0.5 0.988457981
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 33.030700x + 4.081400

R® = 0,984044
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25/114 Mu 6 Soi Chinnakliet 1, Ngam Wong Wan Ronad,
Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail ¢ envif@enviresearch.co.th

www.enviresearch.co.h
Head Office/Tux 1D D105 542 064 981

EnVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Dala January 18, 2023
Amungs Start Tims 11:A7 AM
[Sampler Number PMI0 NO.9 Transfer Standard Type Qrifice Slop Tima 11:57 AM
Instrument Model HWOL-BMBBE Calibralor Model TE-5026A
Malor Seral Number 2012-05 Calibralor Serial Number 38nz2 Calibraled By Mr, Aukk | Boonsong
Recorder Serial Number RO411-003
Plate (Delta H) (A (%) (1} (y) Temparalure | Baromolric | Stan Slop
No. | Pressure Drop Across Orifice (nH,0)| [AH O(Pa/P,, )T, /Tal] | Qstd = (1m){Ab)] [ampie Flow Rata Indicaliof 1G = [(PalP, MT,,/Ta)] Pressure | Meler | Meler
Pasilive | Negative | AH,0 (m’imin) (C1min ) K= 'c+273J {mmHg )
5 1.0 1.0 20 139789 0.68227 30.0 20,65 305.0 760.0
T 24 24 4.8 2.16560 1.04836 180 37.56 3050 760.0
10 36 a6 7.2 265231 1.28045 44.0 43.49 305.0 760.0
13 49 4.9 28 3.00436 149124 48.0 4745 3050 760.0
18 6.1 6.1 12.2 3.45254 166203 54.0 53.38 3050 760.0
Linear Regressilion Y ONX:Y=mX+h Average 305.0 760.0
1 |Slopa{m) E,W?DQIUnsar Equalion ¢ 0.993769 Flld[mmHg)l 760.0
2 |intercepl{b) -n.oazsclISal Poinl Flow Rale ( X)) [m"mnj 1.133 r 0.9968796|T,,1p | 298.0
3 |Correlation Coeflicient { r) O.QQQQ?IFInaI SelFlowRale = (1} 0 (PalPsld)*(TsidTa) 097704918
Resull C=(PalPsid)*(TsidTa)"0.5 0.988457981
COMMENT
| Andersen Instruments, Inc.

| IC (CFM) Qstd-IC y= 23.674319x + 13,118630
| 70.00 - R =0.993769
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envi research

ENVIRONMENT RESH

ARCH & TECHNOLOGY CO,, LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Npgom Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

“Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail ¢ envif@enviresearch.co.th

www.envivesearch.co.th

Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Dafe January 18, 2023
Amiud Start Time 1:03 PM
Sampler Number TSP No.A24 Transfer Slandard Type Orifice Slop Time 1:13 PM
Inslrument Model HIVOL-BBCBE Calibralor Model TE-5025A
Molor Serial Number 2151 Calibralor Serial Number 3pg2 Calibralad By Mr. Aukkarawil Boonsong
Recorder Serial Number 2412
Plale {Delta H) (A) (X) (n () Temparalure | Baromelric | Start Stop
No. | Pressure Drop Across Onifice (nH;0)| [AH O[PalP, KT, /Ta)] "] Qstd = (Um)[(A-b)] [smpte Fiow Rate Ind catiof 1C = I[(PalP, KT, Ta)]' Pressure | Meter | Melter
Posiive | Negative | AH,0 {(m’imin ) (0fmin ) (K = "C+273] (mmHg)
5 1.2 12 24 1.53131 0.74590 azo 31.63 305.0 760.0
7 23 23 4.6 212001 1.02662 40.0 39.54 305.0 760.0
10 a5 35 170 261521 1.26276 48.0 A7.45 a05.0 760.0
13 4.5 4.5 9.0 2.96537 1.42973 54.0 53.30 305.0 760.0
18 5.7 57 14 3.33742 1.607 14 G2.0 61.20 3050 760.0
Linear Regresstion YONX:Y=mX+b Averaga 305.0 760.0
3
1 |Slops{m) 2,09709 | Linear Equalion r o.ag27 -Pl‘d[mmHg]! 760.0]
2 [intercept (b) -0.03290|Sel Foinl Fiow Rale { X ) {m /min) 1.133 r 0.9962013T,7p ‘ 298.0
3 |Comelation Coeflicient {r) 0.89997 |Final Sel Flow Rate = (1) 0 (PaiPsid)*(TsldTa) 0.97704918
Resull I C=(Pa/Pstd)(TsldTa)"0.5 0.088457981
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =34.097115x + 5.246723
R? = 0.992417
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envi research

Environment Research & Technology Company Limited

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

25/114 Mu 6 Soi Chionakhet 1, Ngam Wong Wan Roud,
‘Thung Song Hong, Lok Si, Bangkek 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mmil ¢ enviggenvivesearch.co.th

www.enviresearch.eo.th
1end Office/Tax 1D D105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

| Sampler Location Dala January 18, 2023
LTI o Starl Tima 1:13 PM
|Sampler Number PM10 NO.13 Transfer Standard Type Qrilice Slop Tima 1:23 PM
Instrumen! Model HIVOL-BMBBE Calibrator Model TE-5025A
Molor Serlal Number 0604-417 Calibralor Serial Number 3862 Calibrated By Mr. Aukk il B
Recorder Serial Number AB54
Plale (Della H) (A) {%) o (Y) Temparalure | Baromelic | Stan Stop
No. |Pressure Drop Across Oniice (nH,0)| [AH O(PalP, ,NT,,/Ta)]' | Qstd = (1m){{A-b)] [smpte Flaw Rate Indicatol |C = I[(Pall, HT,/Tall' Pressure | Meler | Metar
Positive | Negalive | AH.0 (m’Imin ) (0*fmin ) (*K=*C+273] (mmHg)
5 1.1 1.1 22 1.46612 0.71481 26.0 25.70 305.0 760.0
T 23 23 4.6 2200 1.02662 8.0 37.56 305.0 760.0
10 35 a5 7.0 261521 1.26276 AG.0 4547 3050 760.0
13 A.7 €7 9.4 3.03055 1.46081 52.0 51.40 305.0 760.0
18 5.5 55 1.0 327834 1.57897 56.0 55.35 306.0 7600
Linear Regresslion ¥ ONX:Y=mX + b Average 305.0 760.0
2
1 |Slope(m) 2.09709 | Linear Equation r 0997737 7G0.0
2 |inlercept{b) -0.03280]5el Poinl Flow Rale { X )l_'m’.-‘mln] 1.133 r 0.9988679|T,1» 298.0
3 |Comelation Coelficient {r) 0.99997 |Final Sel Flow Rate = (1) 0 (Pa/Psid)(Tsld/Ta) 097704918
Resull C=(PalPsid)*(Tsld/Ta)"0.5 0.988457981
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 34.006033x + 1.954247
R* = 0.997737
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail ¢ envi@envireseareh.codh

www.enviresearch.co.th

Head OfficeTax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Technician

Samplar Localion Dala January 18, 2023
Ammpainuut Start Time 1:52 PM
Sampler Number TSP No.A21 Transfer Slandard Type Orifice Stop Time 2:02 PM
Instrumant Madel HIVOL-BBCBE |Calibrator Modal TE-5025A
Molor Seral Number 2216 Calibrator Seral Number 3@s2 Cali 18y Mr. Auk ]
Recorder Sarial Number 2398
Plale (Delta H) (A) (X) [45] (Y) Temparalure | Baromeldc | Start Stop
Mo. | Prossure Drop Acioss Orifice (nH,0)| (AH,O(PalP, )T, /Ta)] | Qstd = (Vm){{A-b)] smple Fiow Rate Indicatio] IC = I[(PalP, T pTa))' Pressure | Meler | Meter
Posilive | Negalive | AH,0 {mimin ) (Wimin ) (K ="C+273] (mmHg)
5 1.5 1.5 30 1.71206 0.83209 0.0 29.65 305.0 760.0
T 24 24 48 2.16560 1.04836 6.0 35.58 305.0 7G0.0
10 a7 3.7 74 268690 1.29789 44.0 43.49 05,0 760.0
13 4.7 a7 94 3.03055 1.46081 50L0 49.42 3050 760.0
18 58 58 1.6 3.36657 1.62104 56.0 55.35 305.0 760.0
Lingar Regresstion Y ON X:Y=mX+Db Average 305.0 760.0
2
1 |Slope(m) 209709 |Linear Equalion r 0.996412 |psidimmHg} 760.0
2 |intercept(b) -0.03290|Sel Poinl Flow Rate (X)) [m:-‘min) 1.133 r 0.9982044|T, s 298.0
3 |Correlalion Coelficient (r) u.QDBB?IFInaI Sel Flow Rale = (1) 0 (Pa/Psta)*(TsidiTa} 0.97704918
Resull C={PalPstd)'{Tsld/Ta)"0.5 0.988457961
COMMENT
Andersen Instruments, Inc.
c (CFM} Q y=32617738x + 1.862743
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnoakhet 1, Ngam Wong Wan Read,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envif@envivesearch.co.th

envi research

www.enviresearch.co.th
Hend Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Localion Dale January 18, 2023
AnvuaaTnu Slart Tima 1:42 PM
|Samplar Numbar PMI0 NO.19 Transler Standard Type Qrifice Stop Tima 1:52 PM
Instrumant Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2133 Calibrator Serial Number 3882 Calf By Mr. Aukkarawil B ]
Recorder Sarial Number 2396
Plale (Della H) (A) (X) [1}] (v} Temparalure | Barometric |  Stan Stop
No. | Prassure Diop Across Onfice (inH,01| [AH O(PalP, )T, ﬂa}]"l Qsld = (Wm){(A-b)] |amate Flow Rate I IC = I[{PaiP,, ,l(T,,jTBI]H Pressure Meler Meter
Posilive | Negalive ﬁu,o { m‘rmin ] { ll!n'nln ) K ="C+273) (mmHg)
5 1.2 1.2 24 1.53131 0.74590 30.0 29.65 J05.0 760.0
7 25 25 5.0 2.21026 1.06965 40.0 39.54 3050 160.0
10 3.6 i6 72 2.65231 1.28045 48.0 a7.45 305.0 760.0
13 4.9 4.9 9.4 3.00436 149124 54.0 53.38 305.0 760.0
18 6.1 6.1 122 3.45254 1.66203 62.0 61.28 305.0 760.0
Linear Regresstion YONX:Y=mX +b Average 305.0 760.0
1 |Slope(m) 2.09?09|Linear Equalion ] ; 0995217 ¢ I 760.0/
2 |intercepl (b)) -umzanism Poinl Flow Rale (X) (mja‘mln] 1.133 ] 0.9976056| T, 208.0
3 |Comelation Coelficient (r} D.aags?iFlnal Sel Flow Rale = (1) 0 {Pa/Pstd)*(TsldTa) 0.97704918
Resul | C=(PalPsid)"(TsidTa)"0.5|  0.988457981
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 33.997352x + 3.768109
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TISCH

RECALIBRATION
DUE DATE:

May 2, 2023

_Environmental -
Calibration Certification Information
Cal. Date: May 2, 2022 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch : Pa: 751.6 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 3882
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4440 3.2 2.00
2 3 4 1 1.0200 6.4 4.00
3 5 6 1 0.9130 8.0 5.00
4 7 8 1 0.8730 8.8 5.50
5 9 10 1 0.7200 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ ﬂH( Pstd/\ Ta |y “H(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9947 0.6889 1.4135 0.9957 0.6896 0.8860
0.9905 0.9711 1.9990 0.9915 0.9720 1.2530
0.9884 1.0825 2.2349 0.9894 1.0836 1.4009
0.9873 1.1309 2.3440 0.9883 1.1321 1.4693
0.9820 1.3639 2.8220 0.9830 1.3652 1.7720
m= 2.09709 m= 1.31316
QSTD h= -0.03299_ QA b= -0.02062
r= 0.99997 r= 0.99997
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
s Pa Tstd -
Qstd= 1/m ((‘\FH(W)(_E ))-b) Qa= lz‘m((.lfﬂHi Ta,’Pa))«b)

Standard Conditions

Tstd:[  298.15 °g
Pstd: 760 mm Hg
Key

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer readmg (mm Hg]

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

RECALIBRATION

40 Code

US EPA recommends annual recalibration per 1998

Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

of Federal Regulations Part 50 to 51,

ich Environmental, Inc.
5 South Miami Avenue

lage of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009



Calibration Certificate ID
TH2036-001-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
Order Number: I i
AP
“03324617856+*
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Range | Max. Capacity | Readabilty (d)
1 220 g 0.0001 g
Procedure

Calibration Guideline:

METTLER TOLEDO Work Instruction:

_ EURAMET cg-18 v. 4.0 (11/2015)

CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperature Humidity
As Found Start: 23.6 °C End: 23.5°C Start: 34.6 % End: 35.1 %
As Left Start: 23.6 °C End: 23.5 °C Start: 35.0 % End: 35.7 %
As Found Calibration Date: 17-Jan-2023 Calibrator: (h MLJV
[
As Left Calibration Date: 17-Jan-2023 [/
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ® METTLER TOLEDO Page 1 of 5

Report Version: 2,16.30
Form Number: F103C

This is an original decument and may not be partially reproduced without the

writlen parmission of the issuing calibration laboratory.



Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability
Test Load: 100 g
| As Found As Left {" As Found
1 99.9992 g 100.0001 g haleh LRy
o _— -1 =
2 99.9991 g 100.0001 g
10 4d - 2
3 99.9991 g 100.0001 g 2 = Pl
4 99.9991 g 100.0001 g - -3d _ i
5 99.9992 g 100.0002 g o y A il ASCOR N
6 99.9993 g 100.0002 g 9 !;"_ ] 7N _Ad{— .--/ ‘-\.\ _ \_.\ a
[ T / A L A7)
7 99.9992 g 100.0002 g J [ - 1’;.._ f ‘@ ® ,O R \ “1
8 99.9992 g 100.0001 g |' |f [Oef e \ '|| ’ ]
| | { 1
9 99.9991 g 100.0001 g | \ \_._____'.\ @\‘\‘ . JQQJJ" _ jf /I | I|||
10 99.9992 g 100.0001 g \ 1 \&P L Q,‘.«" / Il
8\ N N5\ / /]
\ \ \ A by /
Standard e N NS et 4 /
Deviation 0.00007 g 0.00005 g \ N i P A ok /
7% . s
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position | As Found As Left 3|4 3f4
1 99.9991 100.0001
9 ! 1d -1d 1d 0d
2 99.9993 g 100.0002 g
3 99.9992 g 100.0002 g 1/‘
4 99.9990 g 100.0001 g
5 99.9991 g 100.0001 g 2d 0d 1d 0d
2|5 215
Maximum
Deviation 0.0002 g 0.0001 g As Found As Left
. The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.
Software Version: 1.23.1.11 ® METTLER TOLEDO Page 2 of 5

Report Version: 2,16.30
Form Mumber; F103C

This Is an original document and may not be parially reproduced withoul the

written permission of the issuing calibration laboratory.



Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Error of Indication
As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
2 0.0500 g 0.0500 g 0.0000 g o 0.16 mg 2
3 0.10004g 0.0999 g -0.0001 g 0.16 mg 2
4 0.5000 g 0.4999 g -0.0001 g 0.16 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2
6 5.0000 g 5.0001g 0.0001 g 0.16 mg 2
7 10.0000 g 10.0001 g 0.0001g 0.17 mg 2
8 50.0000 g 49.89997 g -0.0003 g 0.20 mg 2
9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2
11 200.0000 g 199.9982 g i -0.0018 g 0.44 mg 2
Reference Value Indication Emor of Indication Expanded Uncertainty k
1 0.0000g 0.0000 g 0.0000 g 0.11mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.13mg 2
3 0.1000 g 0.1000 g 0.0000 g Ita 0.13mg 2
4 0.5000g 0.5000¢g 0.0000 g 0.13mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.13 mg 2
6 5.0000g 5.0001 g 0.0001 g 0.13mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50,0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 100.0001 g 0.0001 g 0.24 mg 2
10 150.0000 g 150.0001 g 0.0001 g 0.34 mg 2
11 200.0000 g 200.0002 g 0.0002 g 0.39 mg Z
? O AsFound
B R e
¢ AslLeft
E o s e S e A S S s e
c
;E o @ I I —‘} __________ For improved legibility of the gra[?hic.s
o L T ‘.{11 3 E only increasing measurement po.mts
S N _~ are shown and measurement points
‘g ; ‘““\ ) S | close to zero are not displayed.
ui ot Y |
[ |
2 _1} i
&
0 50 100 150 200

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

© METTLER TOLEDO
This is an original document and may not be partially reproduced without the
written permission of the issulng calibration laboratory.

Software Version: 1.23.1.11
Report Version: 2.16.30
Farm Number: F103C

Page 3 of 5



i AR METTLER TOLEDO Service

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and cerlified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS57 Date of Issue: 06-Jan-2022

Certificate Number: E 1.?_?03? - - Calibration Due Date: 03-Jul-2023

Thermo Hygrometer

Equipment No.: IN255 Date of Issue: 20-Jul-2022

Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
Remarks

Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version; 1.23.1.11 & METTLER TOLEDO Page 4 of 5
Repart Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Mumber: F103C wrilten permission of the issuing calibration laboratory.



Calibration Certificate ID
TH2036-001-011723-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

Temperature range on site for the evaluation of the measurement uncertainty in use:

Linearization of Uncertainty Equation

As Found

Uy =0.16 mg + 0.0147 mglg - R

3.0-10°%/K

3K

Uy =0.13 mg + 0.00671 mglg- R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication As Found As Left
0.0220 g 0.16 mg 0.73% 0.13 mg 0.59%
0.2200 ¢ 0.16 mg 0.074% 0.13 mg 0.060%
2.20004g 0.19mg 0.0087% 0.14 mg 0.0066%
22.0000g 0.48 mg 0.0022% 0.28 mg 0.0013%
220.0000 g 3.4 mg 0.0015% 1.6 mg 0.00073%
10
- o il — B
E 3 PO ®
= 2 g
[= i -3 e
s ; g«
- - &
o 2 s g
R g \
g o p | ) DUV, |, PR R PR S S S SR PeERS e
] 0
25 50 75 100 0.0001  0.001 0.01 0.1 1 10 100 1000
Weighing Range [%] Reading [g]
As Found As Left
® METTLER TOLEDO Page 5 of 5

Software Version: 1.23.1.11
Report Version: 2,16.30
Form Number: F103C

This is an original documenl and may not be parially reproduced without the

written permission of the issuing calibration laboralory.



Attachment to Calibration Certificate: METTLER TOI_EDO Selv | Ce

TH2036-001-011723-ACC-TH
GWP? Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: [] AsFound || Asleft

Process Requirements

Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Welghing Range

Ratative Moasurcrment Uncertanty %)

/ Waighing Toleranca: 1%

Safe To Weigh

Wedghing Range [g] Capacdy

00001 g 0.01266 9 00500 g
Raacatalty Smallest Nel Weight

Meridmum

Weight

Determingd
While the values in this graph reflect the actual calibrati n results, the r 1ent uncertainly curves are simply a visual representation. This graph reflects As Lefl testing, unless anly As Found
was performed.
Software Version: 1.23.1.11 @ METTLER TOLEDO Page 1 of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written parmission of the issuing calibration laboratory.



Attachment to Calibration Certificate:

TH2036-001-011723-ACC-TH

GWP® Cerlificate

METTLER TOLED

Service

Minimum Weight

As Found Minimum Weight Table
Safety Factor
B Tolerance i 1 2 = 3 5 10
C04% 0.16012 g 0.32511g 0.49518 g 0.85155 g 1850269
02% 0.07947 g 0.16012 g 024199 g 0.40949 g © 0.85155g
5%  0.03165¢ 0.06348 g 009550 g 0.16012 g 0.32511g
1% N 0.01580 g . 0.03165g 0.04754 g 0.07947 g 0.16012¢g
2% 0.00789 g 0.01580 g 0.02372 g 0.03959 ¢ 0.07947 g
5% 0.00316 g 0.00631 g 0.00947 g 0.01580 g 0031659 |

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table
Safety Factor
Tolerance 1 2 3 5 10

0.1% 0.12735 g 025642 g 0.38726 g 0.65440 g 1.35584 g
0.2% 0.06346 g 0.12735g 0.19166 g 0.32162 g 0654409 |

0.5% 0.02533 g 0.05073 g 007620 g 0.12735g 0.25642 g

1% 0.01266 g 0.02533 g 0.03802 ¢ 0.06346 g 012735 g
2% 0.00633 g  0.01266g 0.01899 g 0.03168 g 0.06346g |

5% 0.00253 g 0.00506 g 0.00759 g 0.01266 g 0.02533 g

J Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
113, 115, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:

1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

®METTLER TOLEDO Page 2 of 4

This Is an original dacument and may not be partially reproduced withoul the

Software Vearsion: 1.23.1.11
Report Version: 2.16,30

Form Number; F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate: METTLER TOLED 8 a IV'(; e

TH2036-001-011723-ACC-TH
GWP? Certificate

Measurement Results

Results Summary

Repeatability Error of Indication

As Found
| As Left

+/ =Passed
¥ =Failed

1\ = Safety Factor not met

Repeatability

Test Load: 100g

As Found | : AsLeft
Std. Deviation | Std. Deviation |

Tolerance Control Limit

0.1% N/A N/A NIA

0.2% 0.00005 g X Y

0.5% 0.00013 g v v
N 0.00007 g* 0.00005 g* _—

1% 0.00025 g v v

2% | 0.00050 g v B v

5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

repeatability test and the calculation of the minimum weight.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

Test Load: 100g

As Found
Deviation

As Left

Control Limit Deviation

Tolerance

0.1% 0.0500 g V4 Vv
0.2% 0.1000 g v v
0.5% 0.2500 g
) ST [ = 0.0002 g v 0.0001 g -——\/
1% 0.5000 g N4 v
2% 1.0000 g v v
5% 2,5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 @METTLER TOLEDO Page 3 of 4

Report Version: 2.16.30 This is an original document and may nolt be partially reproduced without the

Form Mumber: F103C written permission of the issuing calibration laboratory.



Attachment to Calibration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Error of Indication

As Found
Control limits for various weighing tolerances
Reference Value|  Error 02% | 05% 1% | 2% 5%
0.0000g | 0.0000g NIA NIA NIA N/A NIA NIA
5000009 | -0.0003g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000g | -0.0008g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g
150.0000g | -0.0013g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500g
200.0000g | -0.0018g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
Re v v v v v v
As Left

ReferenceValue| Emor | 01% | 02% | 05% |

1%

Control limits for various weighing tqleranoes

2%

0.0000g 0.0000 g N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000 g 0.0001 g 0.0500g 0.1000 g 0.2500 g 0‘5005—9 ] 1.0000 g 2.5000 g
150.0000 g 0.0001 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g 0.0002g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
e v [ v vl v]v
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Software Version: 1.23.1.11 ©® METTLER TOLEDO Page 4 of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the Issuing calibration laboratory.




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 August, 2022 Certification No. 340/22
Page : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type ; Weather Wizard Il Product No. 7425

Serial No. WC60110A03 ID No. : No.11

Customer ; Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Veloci &—n@)@ﬁs_\ \
Z aVvy )
> i il T

Calibrated by : HQ\O‘NB‘“GE:;;\ Sigfed :
Mr. Watcharapol Subwat Mtk Pisood Pfomsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 340/22

20 August, 2022 Page ; 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inchies H20 | inches H20 | m/sec m/sec m/sce
1.00 r - = 0.4 0.60
3.02 = - = 2.2 0.82
5.00 " : - 4.5 0.50
7.04 2 5 & 6.3 0.74
9.02 « - * 8.5 0.52
11.01 - 2 - 103 0.71
13.01 - - = 12,5 0.51
15.01 2 v - 14.8 0.21
17.02 - 5 - 16.5 0.52
20.02 x - > 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

@@ﬁﬂ@?

Calibrated by : \ o
S\ohea /0 5.
Nedeeq RS
q S ¥ o

Mr. Watcharapol Subwat Metc‘eoiirt‘) gicﬁji_a)[.nstrmi}:gl:ts
CA

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 August, 2022 Certification No. 288/22
Page : 1 of 2

Object ; Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Ill Product No. 7425

Serial No. WC40801A97 ID No. : No.16

Customer : Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsanghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.2 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velo t/@%
: — —

Calibrated by : Hf\\d‘m{f&- Signed/:

Mr. Watcharapol Subwat Mr. Pisol

Mechanical Engineer

r f ," =
iﬁ} éndargl lnsti lkljrle
i ’f‘rm y



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 288/22

10 August, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sce
1.00 4 = - 0.9 0.10
3.02 = - - 2.7 0.32
5.00 = - - 49 0.10
7.04 - s - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 s - - 13.0 0.01
15.01 = = 3 14.8 0.21
17.02 = 5 - 17.0 0.02
20.02 £ - - 197 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : & ‘
| ) 3
Hdu X ~ '/:__[ _— "'“.'_%-_': 2
alibration & Test Section '+
Mr. Watcharapol Subwat Mete rf:]clgical Instruments qu@
—n:"\"\ ¥ ' ‘ .'Jr e —]
£\

Mechanical Engineer N\ O




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 August, 2022 Certification No. 341/22
Page : 1 of 2

Object ; Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC20214A68 ID No. : No.3

Customer ; Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION :Slandard\:‘em_\
W :

Mr. Watcharapol Subwat

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 341/22

20 August, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 |  m/sec m/sec m/sec
1.00 = = & 0.4 0.60
3.02 i = = 2.7 0.32
5.00 - & = 4.5 0.50
7.04 = = = 6.7 0.34
9.02 = # 3 8.5 0.52
11.01 - e = 10.8 0.21
13.01 E = = 12,5 0.51
15.01 = # = 14.8 0.21
17.02 5 - " 17.0 0.02
20.02 = - = 19.8 0.22

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by : th\omgwmk

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sulkhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 9 February, 2022 Certification No. 040/22
Page : | of 2

Object : Wind speed and wind direclion

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard [l Producl No. 7425

Serial No. WC20516A58 ID No. : No.13

Customer : Environment Research & Technology Company Limiled.

25/113-114 Moo 6 Soi Chinakel 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1012.9 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023

N.I.S.T. Tes! Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION //,{-? o,? {3
é\ :1 v . " ,

Calibrated by : ([\kj\w Sign
Mr, Watcharapol Subwat Mr.

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 040/22

9 February, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = - 0.4 0.60
3.02 — & = 21 0.32
5.00 = = 2 4.5 0.50
7.04 - < - 6.7 0.34
9.02 = = 2 8.5 0.52
11.01 = e = ' 10.7 0.31
13.01 % = = 12.1 0.91
15.01 = = = 14.7 0.31
17.02 - - = 16.1 0.92
20.02 = = = 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
L a
\‘f't.ffff:: T\

Calibrated by :

o e,
,,‘. r L+ A A .\\.‘
‘ %{raﬁ}}n &’f‘\zsl Sgﬂtmn .

)

(/\i‘@\f%osfok,

Instlgmcpls Bur’ea

Mr. Watcharapol Subwat Mcie\m:t_t‘l‘gic‘: Bgau
1\ /
Mechanical Engineer \ Oy 1 ‘J,i: p
\__ v



envl research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lok Si, Bangkek 10210
"Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail :

envi@@enviresenrch.en.th

www.enviresearch.coth
Head Office/Tax 1D 0105 542 064 981

Support Equipment Type :

Manufacture

Model

Serial No.

Range of Calibrator

- Sound Pressure Level :

- Frequency
Calibrated By
Calibration Date

Custofner Name

Sound Level Meter Calibration Report

3606

Sound Level Calibrator
Larson Davis
CAL200

93.5 dB.

1,000 Hz.

Mr.Amon Kuanhanghong
January 18, 2023

vin IWiiiod aewdauaud $na : lassmisiiaugammnsmy 4735 uSin 49 aofiawsdu na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment

Scarlet ST-21D 820451 93.6 93.5 Pass

2 Scarlet ST-21D 820456 93.4 93.5 Pass
Chedied By: cnusmdanbmaniiena e ,-;/ APpmved By  wadions 607/‘, .........

Mr. Pra n Detklaavl f‘*‘*m*" Boln F Ms.Sutatip Im-noi

Technician o ) Environmental Scientist

BN Eh'ﬁ[— -rﬂ- u‘[[L| & i

Page 1/1
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Sof Chinnakhet 1, Ngam Wong Wan Read,

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mnail : envi@enviresearch.co.th

www.enviresearch.co.th
Head Office/Tax 1D 0105 542 064 981

Support Equipment Type :

Manufacture
Model
Serial No.

Range of Calibrator

- Sound Pressure Level -

- Frequency
Calibrated By
Calibration Date

Customer Name

Sound Level Meter Calibration Report

Sound Level Calibrator

¢+ Larson Davis

: CAL200

: 36086

113.5 dB.
1,000 Hz.

Mr.Arnon  Kuanhanghong

1 January 19, 2023

- e 5 s - o el W o
3 Iiiiod aendauaud $1ria : lassmsiiaugasmnasy AT U3vn 43 aasiastu na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
Rion NL-21 00610191 113.6 113.5 Pass
2 Rion NL-21 01154793 113.4 113.5 Pass
Rion NL-21 00609448 113.5 113.5 Pass
z=> S
= E D'J’a)
Checked By ...t L L l ouvl rescarch ’-’—';w} Approved By ..Mk ‘f ............
Mr.Prayun Detklal e ose weuh] Ms.Sutatip Im-noi
aE ENVRONSE REGEARCH & TEOICLOGY GO M) . s .
Technician i Environmental Scientist

Page 1/1




Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakbet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail

envi@enviresearch.coth

www.enviresearclh.eo.th
Head Office/Tax 1D 0105 542 064 981

Support Equipment Type :

Manufacture

Model

Serial No.

Range of Calibrator

- Sound Pressure Level :

- Frequency
Calibrated By
Calibration Date
Customer Name

Sound Level Meter Calibration Report

Sound Level Calibrator

: Larson Davis

: CAL200
: 3606

113.5 dB.
1,000 Hz.

Mr.Arnon Kuanhanghong
January 20, 2023

- T a & g o - A e e L
UIBN TWiifioT aaudauans $na : Tmommauqﬂmﬂnﬁu ANAT UTEN B3 faTwaliTh 4na

| Iy

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-21 00609448 113.5 113.5 Pass
e 4 :) f

QA Yoo T AL B /ta

Checked By — vevcvrcoiien) L ........... etroscasch £ BPPIOVEA BY  veeerseerersrensesnsssiasen

Mr.Prayun Detk\a_’_/ﬁ_g 4 'J_ll_i‘_ﬁ}’ e Ms.Sutatip Im-noi

Technician  Femciins fej e & Eme e Environmental Scientist

Page 1/1
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605 MTC No. EEL. BP. 98/0665

CALIBRATION CERTIFICATE

Submitted by  : Environment Research & Technology Co., Ltd.
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong, Laksi, Bangkok 10210.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi IC, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Precision Acoustic Calibrator Temperature 1(23+£3)°C
Manufacturer : Larson Davis Relative Humidity  : (50 + 15) %

Model : CAL200 Ambient Pressure  :(101.325 £ 1,500) kPa
Serial No. : 3606

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 29 Jun. 2022
Date of Calibration  : S Jul. 2022 1/3

Vi M?";'ﬁ’

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR. J

FM.BL.MTC.002 Rev.4

Head Office Office/L.aboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-B0 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-mail : rurnpai@tistr.or.th Website:www tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0605

MTC No. EEL. BP. 98/0665

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

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

Date of Calibration

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

Acoustic Output in dB re 20puPa, 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjacr4180 93.50 -0.50 +0.10 +0.40 dB

2. Frequency

Standard Microphone

Type

Measured Frequency

(Hz)

Uncertainty Tolerance limit

(Hz)

Deviated value

(Hz) IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer4 180

1000.4

+1.0%

0.4 + 15

3. Total distortion

Standard Microphone

Type

Measured Total distortion

(%)

Tolerance limit

IEC60942:2003 Class 1

Uncertainty

(%)

1/2 inch Bruel&Kjaer4 180

1.83

+0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at the level of 0.26 dB from manual,

5 Jul. 2022

243

M.l ﬂ/w;‘

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th

Office/Laboratory

Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext.

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkak 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

115, 116




NSC-TISI-TIS 17025
CALIBRATION 0037

TISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605 MTC No. EEL, BP.

Nominal Output of Unit Under Test =114 dB re 20Pa at 1000 Hz
Acoustic Qutput in dB re 20uPa , 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.53 -0.47 4+ 0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1IEC60942:2003 Class 1
1/2 inch Bruel&IKjaer 4180 1000.4 04 * 1.5 +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.64 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was included at the level of 0.26 dB from manual.

Calibrated by : Approved by :

N wref

(Mr.Nuttapong Niljrusvanit)
Tkt 7

(Mr.Tawikiat Tamsamran)

Electrical and E@c%ﬁiﬁiﬁ?ﬁ'ds Laboratory
Industrial Metrology and Testing Service Centre

Ref : 2011265062902932003

Date of Calibration 5 Jul. 2022

Date of Issue 6 Jul. 2022

End of Certificate

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

98/0665

3713

FM.BL.MTC.002 Rev.4

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/Laboratory

Fax. (66) 0 2323 9165
E-mail ;: mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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(Calibration Certificate of Liquid in Glass Thermometer)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;*i \\:"‘/Hﬂ

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES X AN

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGK.OK 10250 24@\3‘ B0\,
Tefyy o =52 "

“FEL. 0-2717-3000-24 FAX. 0-2719-9484 il NSC-TISLTIS17025

. CALIERATICH D008

+

Certificate of Calibration Certificate No.: 227781
Page: 1cof 2

Equipment: Digital Thermometer With Sensor
Manufacturer: Testa This certificate may not be reproduced olher than in fuli,
except with the prior written approval of the head of
Model : 926 _ Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 5609260110250914
ID No.: EQL-058

Condltion As-Received: Used ltem

. Received Date: 07 April 2022
( Calibration Date: 19 April 2022 '
' to 22 April 2022
Reference: 2204-0167DN Submitted by: TEST TECH CO.,LTD (HEAD Office)
(25 + 3) °C

Ambient Temperature:
30,32 Rama it Soi 63, Rama |l Rd., Samaedam,

Relative Humidity: {50 +20)%
- Bangkhunthian, Bangkok 10150
Proce{dure used: Calibration were conducted using in-house calibration praocedure CP-TO1 according to comparison with
/ Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller,

The temperature scale used was based on ITS-20.

Condition of this result of calibration

1.Reference standards instuments :

! - Instrument Model Serial No, Certiflcate No. ' Due Date
? 1} Black Stack Thermomeler 1560 8C454 211567 22 May 2022
~ 2) PRT Scanner Module - 2562 ADQ1303 211567 22 May 2022
< 3) Industrial Platinum Resistance Thermormeter 5627-12 571971 211567 ! 22 May 2022
4) Digital Thermometer 1529 ABB176 2111248 16 Nov 2022
5) Industrial Platinum Resistance Thermometer 5627 739435 2111248 16 Nov 2022

2 The certificate is valid only to the item calibraied on date and place of calibration.

2 This Certification is traceable to the International Systemn of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thatchanan Chankong Approved Signatory : //

Issue Dafe ! 28 April 2022 [ 1Phalinee Prabpaipal
[ ]&hatchawan KhunpRuek

[ v] Wanlop Larpkurn

p 0286541

|
|



Cert. No.: 22T781

Page.: 2 of 2
Result of Calibration;- Without Adjusiment
" Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-068
Immetrsion Standard uuc* Uncertainty
Depth Temperafure Reading Error of Measurement
(mm.) (*C) (C) (°C) (£C)
150 3.0047 2.9 -0.1047 _ 0.26
150 20,0045 20.0 -0.0045 ’ 0.24
150 35.0029 349 -0.1029 0.24
160 - 103.0039 102.8 . -0,2039 0.36
150 104.0025 103.8 -(.2025 0.36
150 120.0027 119.8 -0.2027 0.42
150 140.0026 139.6 -0.4026 0.47
160 150.0036 149.6 -0.4036 0.49
160 170.0025 169.6 -0.4025 . 0.55"
Vi 150 180.0068 179.5 -0.5068 0.58
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocoupie Type T ID No, EQL-0588 Water Proof

Dimension of probe ; Diameter 5 mm., Length 112 mm. Sheath material : Stainless Steel

Immersion Standard uuc* - Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (‘C) () (*c) (£C)

150 41,5024 41,4 -0,1024 0.24

150 45,0039 44.8 -0.2039 0.24
150 50.0039 49.8 -0.2039 0.24
150 83.0046 82.7 -0.3046 0.31
150 92.0037 918 - -0.2037 0.33
150 95.0038 94.6 -0.4038 ' 0.34
150 150.0033 1493 -0.7033 0.49

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-ofo-

a 1106240



QUALITY CALIBRATION CO.,LTD.
235 Petch kasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iﬁﬁg’é
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =
www,qcalibration.com

B\ /AN
SI7025
CAITBRATION 101

S HSCSET

CERTIFICATE No : 2218762 PAGE:1 OF 2
REFERENCE No ; 66179-2

Certificate of Calibration

EQUIPMENT : LIQUID IN GLASS THERMOMETER

MANUFACTURER : PRECISION
MODEL :
. SERIAL No : 8925

| |

€ omo : EQL-103
RESOi’;UTION - ;o 0.0
TYPE : TOTAL IMMERSION
CONDITION AS RECEIVED USED ITEM
SUBMITTEDBY - : TEST TECH CO,, LTD.

30,32 RAMA I SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

{
\.  ALIBRATED BY s CHARUKIT L,

o

CALIBRATION DATE : 18-Aug-2g/

APPROVED BY : 1A )
"PONGMK 7.

ISSUED DATE : 18-Aug-22

RECEIVED DATE T 11-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF -
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD. _
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T8762 . i PAGE:2QF 2

Calibration Report

EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION

MODEL . : _

1D No : EQL-103 SERIAL NUMBER ; 8925

RESOLUTION : 0.1°C TYPE : TOTAL IMMERSION
RECEIVED DATE © - 11-Aug22 CALIBRATION DATE : 18-Aug-22
AMBIENT TEMPERATURE  : 23°C+3°C RELATIVE HUMIDITY  : 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

! THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
- HERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER THE TEMPERATURE SCALE USED WAS BASED ON
{ TS890,

2. REFERENCE STANDARD INSTRUMENTS -

INSTRUMENT MODEL - - - SERIAL No - CERTIFICATE No DUE DATE-

{) STANDARD THERMOMETER - 1529 A22167 21T12439 09-Dec-22
2} SPRT PROBE 5612 587312 21T12439 " 09-Dec-22
3) PRECISION BATH 7320 A21105 : 21T12433 16-Dec-22

4) PRECISION BATH CTR-40 A68155 ' 21T12434 10-Dec-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY. .
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND),
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD Uuc# IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) ’ STEM OF
=C) °C) (mm) : TEMPERATURE MEASUREMENT
[ ' (°C) (=°C)
20.0214 20.0 140 0.0214 N/A 0.079
o/ 325.0309 25.0 160 © 7 0.0309 N/A 0.079
T 415541 415 225 0.0541 N/A 0.079
44.5416 : 45 235 ' 0.0416 N/A ' 0.079
45.0409 45.0 240 0.0409 N/A 0.079
50.0520 50,0 260 0.0520 N/A 0.084 -

UUC#* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY. MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REWY02
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §:3
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iia%@e "

53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 77~y

0

iyl

ey n b ""'3 X
TEL. 0-2717-3000-24 FAX. 0-2719-9484 Pl NSC-TISITIS 17025
CALIBRATION 0003

Certificate No. : 22H2197

Certificate of Calibration bage: 1072

Equipment : Dial Therme-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in Tull,
except with the prior written approval of the head of
Model : - Corparate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: EQL-064
Condition As-Recelved: Used ltem

Received Date: 17 October 2022

25 Oclober 2022
to 28 October 2022

Calibration Date:

Reference: 2210-0461DN Submitted by: TEST TECH CQ.,LTD. (HEAD Office)
Ambient Temperature: (25 * 3} °C

30, 32 R Soi 63 o
Retative Humidity: (50 +20) % , 32 Rama [l Sof 63, Rama f Rd

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature proba for temperature measurement function into humidity ! temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference slandards instuments .

Instrument Model Serial No. Certlficate No. Due Date
1} Chilled-Mirror Hygrometer Dew Master 41292 19848 03 Nov 2022
2) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023
2 The certificateis valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained af:-
-National Institule of Standards and Technology (NIST}, The United States of America
-National {nstitule of Metrology Thailand (NIMT)
Calibrated by :  Surasil Phansudnoi Approved Signatory : __
Issue Date : 01 November 2022 {7_] Chakrit Waewanjua

| ] Pornthippa Tameyakut

[ }Viporn Tantyawutti
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Cert. No.: 22H2197 12,
Page.: 2 of 2 f;/
\
“ %
if} Result of Calibration:- Without Adjustment §!
g} s gt ]
«, Function: Humidity measurement. 3,
{“ Reference Standard uuc* Uncertainty i
If}; Temperature Humidity Reading Error of Measurement L:'l
i ' {°C) (%R.H.) (%R.H.) (%R.H.) (2%R.H.) Ny
25.0 30.1 29.0 1.1 15 7
i 25.0 40.1 39.0 1.1 15 ﬁ;
25.0 50.1 50.0 -0.1 1.7 Ve,
- 25.0 60.0 - 61.0 1.0 1.7 i
S 25,0 75.2 76.5 1.3 17 3
< 7
% Resuit of Calibration:- Without Adjustment 4

Function: Temperature measurement. 3
e Standard uuct Uncertainty A

%
S fay

Temperature Reading Error of Measurement Ci
(C) (°C) (°C) (#°C) yf
| 15.013 15.0 -0,013 0.72 Q{;
20.023 20.0 -0,023 0.72 N
A ¢t
U 25,019 25.0 -0.019 0.72 .
q 30.009 30.0 -0,00¢ 072 ﬂ’rg
i .
<
it UUC* : Unit Under Calibration Yo
;L; The reported uncertainty of measurement was base on standard uncertainty multiplied i
,! by coverage factor k = 2,00, providing confidence level approximately 95%. Vi
i ?/5
q o {
-000- \
P :‘-‘b
7
{
?’ﬂ: <

: )
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i
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QUALITY CALIBRATION CO.,LTD. R \\'_f/

S
.:-\

235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152.3, Fax (662) 809-4584

www.qcalibration.com

\
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=
%
/

e HSC. Tmt SIS
”"."-.Iu\ .\\ CAUBRATION 6049

CERTIFICATE No : 21T8008 : | PAGE: 1 OF2
REFERENCE No: 62147-1 :

Certificate of Calibration

EQUIPME&T : _ LIQUID IN GLASS THERMOMETER
MANUFACTURER - PRECISION
MbDEL ‘ P G13004.
SERIAL No :
( 0 No - : | EQL-111 ' -
RESOLUTION . 1c
TYPE : TOTAL IMMERSION
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
(_ ALIBRATED BY : CHARUKIT L.
CALIBRATIONDATE . : - 25-Aug—2’1/ |
/ .
APPROVED BY - : gﬁ‘\
PONGSHK 1.
ISSUED DATE : - 25-Aug-21
RECEIVED DATE o 18-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE FRIOR WRITI"E,N APPROVAL OF
QUALITY CALIBRATION CO., LTD. "

F-GOIOREV (2



QUALITY CALIBRATION CO.,LTD.
233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax {662) 809-4584 .
www.qcalibration.com :

CERTIFICATENo:21T8008 | PAGE:2 OF 2

Calibration Report

EQUIPMENT I LIQUID IN GLASS THERMOMETER

MANUFACTURER B PRECISION

MODEL : G13004 _ ‘

ID No . ; EQL-111 SERIAL NUMBER : :
RESOLUTION . : 1°C ' TYPE o : TOTAL IMMERSION
RECEXVED DATE . : 18-Aug-21  CALIBRATION DATE : 25-Aug-21
AMBIENT TEMPERATURE 23°C+3°C _ RELATIVE HUMIDITY  : 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION .
t, THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
( HERMOMETER (SPRT) INTC LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

- 11'8-90.
2, REFERENCE STANDARD INSTRUMENTS :- _
INSTRUMENT ' MODEL ' SERIALNe ' CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRTPROBE 5612 587312 20T12169 10-Dec-21
3) PRECISION BATH - 7320 A21105 20T12163 16-Dec-21

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MA]'NTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).

RESULT OF CALIBRATION : WITHOUT - ADJUSTMENT

L

STANDARD VuC IMMERSION CORRECTION EMERGENT U'NCERTAINTY

READING - READING DEPTH C) - STEM OF
C) ) _ (mm) .  TEMPERATURE | MEASUREMENT
. _ C) ' (°C)
114.9054 115.0 110 -0.0946 NA 014
120.9149 : 121.0 120 -0.0851° . N/A 0.14

‘- ¥ : UNIT UNDER CALIBRATION _
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON ‘A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REY02
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(Calibration Certificate of Conductivity Meter)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-SE-T{S17025
TEL. 9-2717-3000-27 FAX, 0-2719-9484 CALIBRATION 0008

SS 4T

CertNo.: 22CH120 [

: Page.: 1 of 3 :‘[

Certificate of Calibration

Equipment : Conduclivity Meter ?

Manufacturer : TOA DKK 4
Model : CM-41X
| Serial No. : _ 842572

| ID No. : | EQL-211 _

I Condition As-Received: Used ltem {5

| Received Date : 24 January 2022 ’;

Calibration Date : 26 January 2022 E

Reference : 2201-0646DN-1 f-

Submitted by : : TEST TECH CO.,LTD (HEAD Office) :E:

30,32 Rama Il Soi 63, Rama Il Rd., ,

Samaedam, Bangkhunthian, Bangkek 10150 f

Ambient Temperature : (25 + 25) C

Relative Humidity : (50 £ 15)%

Calibration Procedure; In -house method : s
- CP-CHS by direct measurement b
with certified reference material {CRM)
- CP-CHB by comparison with standard thermometer i

Calibrated by : Warakorn Lerngagtrakul 1

7

i

Approved by : melfh, ’ :JE
/ Approved Signatory Tff
(¥ ) Malee Butkruea (:5
( ) Saithip Meangmai ‘ o
5

( )} Warakom Lerngagtrakul ﬁ!
Issue Date : 3 February 2022 Ji
A

The Uncertainties are for a confidence probability of approximately 95% &fi
This certificate may not be reproduced other than in foll, excepl with the prior written ;.,];

Approval of the head of Corporate Services 3 : Equipment Calibratior! and Testing Services. " K ;
{

e it T

g’@*\q)jl
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't Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer
2} Ref. Std.Thermometer

Cert.No.: 22CH120
Page.: 2 of 3 j
,

Serial No. D No. Certificate No. Due date
1963878 130RC095 21977 17 Sep 2022
4982054 110RCC44 2111201 26 Oct 2022

f This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
iy 2. Certified Reference Materials :-

:-‘f:r I
i

v

s
L

ot

" ‘_I.-' B

A i

- Conductivity calibration solution, CPA chem Lid., The measurement results are traceable to Sl
' through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Abcredited No. AR-1835

Conductivity Solution

. 147.0 uS/em
1.413 mS/cm
12.8806 mS/om

Manufacturer Lot No.
CPA Chem 761020
CPA Chem 761021
CPA Chem 754037

Exp. date
02 Aug 2022

02 Aug 2022
28 June 2022

- Control Conductivity calibration solutlon temperature by Water bath {25+0.1) °c
=+ 3. This certificate is valid only to the item calibrated on date and place of c:ahbranon

J' Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 147.0, 1413.0, 12880.6 pSicm o
‘t Conductivity Electrode Serial No.: 806F0005 e
3 \
if"f Standard Before Adjustment After Adjustment Uncertainty Coverage ‘;
} Conductivity Solution UUC* Reading UUC* Reading of Measurement factor r\J'
Ct (£) k|
&
A 147.0 nuSfcm 149.1 puS/em 146.9 uSfem 0.99 uS/em 200 |
LY Tl
1.413 mSfcm 1.424 mSiem 1.413 mSicm 0.0092 mSfcm 200
/‘ 12.8806 mS/cm 12.81 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00 \‘
l'f - i ‘f!r',
e £
,l‘; Remark - UUC* = Unit Under Calibration ¥
"” - 147.0 pSicm Adjustment Cell constant = 98.4m" ;;3
i -1 Fe
1 - 1.413 mS/cm Adjustment Cell constant = 99.2m "/f
i -4 i
N - 12.8806 mS/cm Adjustment Cell constant = 100,7m Bt
.?:e{ '}é
A 3
4 il
"!.:j ?:"e,.
. "
o » \f‘i |
[ N P el e P R Vil R LT TR LSRR LN TR e TR IR, e |

a 1092322



Calibration Results

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temper_ature Probe;

Cert.No.: 22CH120
Page.: 3 of 3

- Modei : CT-58101B
- Serial No. 806FC005
Dimensicn of probe;

- Length : 114 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard - UuCH Uncertainty of | Coverage
Point Temperature ‘Reading Error Measurement factor
o -] o o 1]

(C) (c) (¢c) (c) ('c) k
25.0 25.003 25.1 0.097 0.13 2.00

Remark : - JUC* = Unit Under Calibration ‘

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

S e
-

S

[y - T R R ] I P
L TR RN LR
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TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 4@‘\‘
TEL. 0-2717-3000-24 FAX. 0.2719-9484 e

)

o
A

e ) ]
HSC-TISI-TIS17025
CALIBRATION oooe

Certificate No. : 22M198

Certificate of Calibration bage: 1of2

Equipment : Standarg Weight
Manufacturer: LS This cettificale may not be reproduced other than in full,
except with the prior wrilten approval of the head of
Model: - Corporale Services 3; Equipment Calibration and Testing Services.
Serial No.: .
1D No.: EQL-121
Condition As-Received: Used ltem

Received Date:

03 February 2022

Calibration Dafe: 08 February 2022

Submitted by: TEST TECH CO..LTD (HEAD Office)

Reference: 2202-01 10DN

Ambient Tomperature: ¢ 23423 °C

(50 £ 156 ) % 30,32 Rama !l Soi 63, Rama Hl Rd., Samaedam,

Bangkhunthian, Bangkok 10150

Relative Humldity:

Atmospheric Pressure: 1011 mbar

Procedure used: Calibration were conducted using inchouse calibration procedure CP-MO1 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23 °C material density of welight is 8000 kg/m®.

Condition of this result of callbration

1.Reference standards instuments :
Certificate No.
MM-0102-20

Serlal No.
50202965

Due Date
13 Jul 2022

Instrument Model
1) Standard weight Set {E2) YCS31-712-00

2.This certificate is not certified for any commercial transaction.

3.The certificate is valid only to the item calibrated on date and place of caiibration,
4.This Ceriification is traceable 1o the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

B S

[ ] Phalinee Prabpaipal

Calibrated by :  Suwat Wutthicharcenmongkol Approved Signatory :

issue Date : 08 February 2022

[~ Sura Suwannasri
[ ] Chaowalit Rittirak

B 0280632



Cert No.: 22M196

Page: 2 of 2
" Result of calibration Without adjustment
. 3'15
Nominal Uncertainty of Maximum '
Value Conventional mass Measurement Permissible error oy
() - (£} o
50 g £0.00008 g 0.10 mg 0.30 mg o

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k= 2, providing a level of confidence of approximately 95 %.

-0fo-

a 1092727



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

L1
S

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S5 %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES JIASZMRA
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~ N
TEL. ¢-2717-3000-24 FAX. 0-2719-9484 Pl NSC-TISI-TIS17025
GCALIBERATICN 0003

Certificate No. : 22M15863

Certificate of Calibration bage: 10f2

Standard Weight

This certificate may not be repreduced other than in full,

except with the prior written approval of the head of

Corporale Services 3: Equipment Calibration and Tesling Services.

M 0030/11
EQL-139

Used Item

11 August 2022
24 .August 2022

2208-0435DN Submitted by: TEST TECH CO.,LTD. {HEAD Office)

{23 £2)°C

(60 £ 15 ) % 30, 32 Rama Y Soi 63, Rama [l Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

1008 mbar .

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m* and a temperature
of 23.0 °C material density of weight is 8000 kg/m?®.

Condition of this result

of calibration

1.Reference standards instuments :

Instrument
1} Standard weight Set (E2)

Due Date
11 Jul 2024

Certificate No.
MM-0108-22

Model
YCS531-712-00

Serial No.
50202965

2.This certificata is not certified for any commercial transaction.

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

4.This Certification is traceable to the International System of Unit m;iintained at:-

-National Institute of Metrology Thailand (NiMT)

Calibrated by :
Issue Date :

Chaowalit Rittirak
25 August 2022

= =

[ ] Phalinee Prabpaipal
[ -1 Sura Suwannastri
[ 1 Chaowsaiit Rittirak

Approved Signatory :

B 0295804



o

Cert No.: 22M1563

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (£}
24 2.000020 g 0.040 mg 0.2 mg

The reported uncerainty of measurement was based on a standard uncertainty multiplied by a coverage,
factor k= 2, providing a level of confidence of approximately 95 %.

-olo-
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Equipment :

Manufacturer:

Model:

Serlal No.:

iD No.:

Conditlon As-Received:
Received Date:

Calibration Date:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN=o%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES HBEMRA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 0250 %, 77 vauy
TEL. 0-2717-3000-24 TAX. 0-2719-9434 NSC-TISITISI7025

L

“rrhy

CALIBRATION 0008

Certificate of Calibration  Certificate No.: 211549

Standard Weight
Mettier Toledo
14119459

EQL-149

tsed ltem

25 August 2021

01 September 2021

Page: 1of2

This cedificate may nol be reproduced other than in full,
except with the prior written approval of the head of
Corporale Services 3: Equipment Calibralion and Testing Services.

Reference; 2108-0772WN Submitted by: TEST TECH CO.LTD (HEAD Office)
Ambient Toemperature: ( 23 % 2} °C
30,32 Il Soi 63, ha ll Rd., ,
Relative Humidity: (50 15 ) % 0 Rama Il Sol 63, Rama Il Samaedam
Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006 mbar
Procedure used: Calibration were conducted using in-house calibration procedure CP-Wi01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m* and a temperature
of 23.0 °C materiat density of weight is 8000 kgfm?.

Condition of this result

of calibration

1.Reference standards instuments :

Instrument
1) Standard weight Set (E2)

2.This certificate is not certified for any commercial transaction.

Model
YCS531-712-00

Serial No, Certificate No. Due Date
50202965 MM-0102-20 13 Juj 2022

3.The certificate is valid only fo the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-Naticnat Instituie of Metrology Thailand (NIMT})

Callbrated by :  Chaowalit Rittirak
Issue Date : 02 Septernber 2021

Approved Signatory :

[ #] Phalinee Fgrabpaipal
{ ] Sura Suwannasri

[ 1 Chaowalit Ritlirak

B 0268025



Cert No.: 21M1549

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventionzal mass Measurement Permissible error
(£) (%)
20 g 20.000018 g 0.080 mg 0.25 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage .
(" factor k= 2, providing a fevel of confidence of approximately 95 %.

-000-

5
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(Calibration Certificate of Turbidimeter)
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KSH

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: C08220157
Model; 2100N Issued Date: 21 September 2022
Serial No. (oriD.): 570400003415 (EQL-024) Job No.: KSPR2211615
Manufacturer: HACH Page: 10of 2
Condition: in Condition
Cusfomer: TEST TECH CO., LTD.
30,32 Rama H Soi 63, Rama lI Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH
Calibrafion Place:; Environment Laboratory, DKSH Technology Limited.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Callbration By: Mr.Wasan Nuchnabee
Calibrafion Date: 21 September 2022
The Method used: In house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Tracsabliity: This certificate i$ traceable to Primary standard Fromazin and StabiCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075, A1074 , A1091 , A1074 , A1074
Yo Gl serms
(Mr. Wasan Nuchnabee) (Mr. Thalemgkeat Poungngam)

Person in charge Authorized signatory

This ceriificate Is Issued the units of measurernent according to the Intemationat System of Units (S1). it provides iraceability of measurement to International or
national standerd or other recognized national stendard laborntories,

The measurement uncartainty stated is the expanded uncerlainty which is obtained from the stendarg uncerainty muiiptied by the coverage factor {k=2) lo
provide a Jevel of confidence of approximately 85%. it s determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specifiad condilions. The rosults refates only to the items tested, calibrated or sampled. The report shaN not be
reproduced except in full without epproval of DS Technology Limited.

ubin Romomoy imaTwial $in
DKSH T4 Limitad

2533 pundgdn wuIEaeIn uanss TRt npeMeAs 10280
2533 Sukhumvi Road, Bangehak, Phrakhanong, Bangkok 16260
Fhone: +66 2630 7000 Email: Info.calfbraion@diah.com  Webslle: www.dksh fecianiific-thaland

Detivering Growth - in Asia and Beyond. CAL-FM-C08-08: 20 Jul 2022
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Cerfificate No.: C08220157 Page 2of 2
Calibration Resuits:
Before Adjustment
Std Turbidity (NTW) ULIC Reading Correction Deviation Uncertainty
0.080 0.048 0.012 0.0004 0.070
20.40 20.1 (.30 0.05 1.0
206.0 204 2.0 0.5 10
1020.0 1013 7.0 1.2 50
4065.0 3875 190.0 1.8 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.060 0.057 0.003 0.0015 0.070
20,40 205 -0.10 0.04 1.0
206.0 206 0.0 0.5 10
1020.0 1018 2.0 0.5 50
4085.0 4064 1.0 0.5 200
The End of Certificate
A Rimoeiow tvaTuTadl $ifla
DS Technology Limited

2538 Sukhumvit Road, Bangchak, Fhrakhenong, Banghkok 10260
Phone: +65 2639 7000  Emall: ivo. celibretion@dksh.com  Wabsite: www.dksh.comvscientific-thailand

Deltvering Growth - in Asia and Beyond. CAL-FM-COB-08: 20 Jul 2022
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_ " QUALITY CALIBRATION CO.; LTD o
235 Petchkasem 63/2 Road Laksong, Bangkae, Bangkok 10160 s
Tcl (’662) 421-5402 {662) 444_0152- Fax 4584 -

. CERTIFICATE No: 220980 © - B
' REFERENCE No: 63904-1 "~ .7 -
T Centifieate of Calibration

o EQL 183 |

- ['*'-'-"'USEDITBM o

_SUBMITTERBY -t .. * TESTTECH CO,, LTD.
- it 30,32 RAMA 1 SOL 63, RAMA I RD:

R

[ -'BANGKHUNTHIAN BANGKOK 101

AMAEDAM )

N IN-FULL EXCEPT WITH THE PRIO
ALITY CALIBRA’I‘ION €o;1LT

F-G010 REV (2



QUALITY CALIBRATION Co,LID. o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok. 10160 - SR .
“Tel (662) 4213402, (662) 444:0152:3, Fax (662) 8094584 L s

CERTIFICATE No ; 22E0980

Callbratmn Report
EQUIPMENT ' pH M‘ETER ' . AR
MANUFACTURER _ DRK-TOA ' MODEL - . HM 25R
1D No. - EQL:183- 'SERIALNUMBER; DE e 760208
. RECEIVED DATE - . © 02-Feb-22 . ' CALIBRATION DATE -, .~ - 02-Feb- 2
AMBIENT TEMPERATURE J2CckInC '-'_RELATIVEHUMIDITY :

CONDITION OF THIS RESULTS OF CALIBRATION . : : R R wre P
“THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METI-IOD BASBD ON WI-TQ 062 THE DISPLAY UNIT
WAS TESTED ' BY. .GENERATING STANDARD VOLTAGE TG THE UNIT "AND' READ THE . VALUE COMPARED WITH
CALCULATED VALUE, THE DISPLAY AND ELECTROD WAS CAL]'BRATED BY USING STANDARD pH BUFFER SOLUTION

2. REFERENCE STANDARD INSTRUMENTS :-
h INSTRUMENT

Loy pH STANDARD SOLUTION :
' 2pHSTANDARD SOLUTION
3) pH STANDARD SOLUTION * -~ "~ - -
4) PROCESS CALIBRATOR
5)BATH : |
6) THERMOMETER WITH PROBE
7) STANDARD THERMOMETER

MODEL

00651-06
" 00651-08
- 00651-10 -
© 744
260014
421504
2560

SERIALNoI

- 'LOT No
CC719181 "

L CCTI8TT-
'-CC717045
7514008 "
124748074
-55000379 -
Ald4s46

5. THIS CERTIFICATE IS TRACEABLE TO 81 UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY USA..

. NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION WITHOUT ADJ'USTMENT

1. DISPLAY UNIT WITH pH ELECTRODE S;’N 002F003SMK

CERTIFICATE No .

4380-’_12’1_19_;_47 |
4881-12110709 -

- 4882- 12065386 L

- 21E1392".
AT9I21
- 21T9129..
'PSL- T0049!64

: '_57 %RH £10% RH *_-"3_'

. 29-Apr-22 -
=-__ 10 Sep-22"
. ..I:: 14 Scp-22
. . . 23_—NOY722_ B
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY s R

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION -

DUE DAT_E_:_:_"_: N

05-Apr-23 -
3LMr23
17-Mar-23--

STANDARD pH © |~ UUCREADING - | CORRECTION ACTUAL READING UNCERTAINTY OF
EUFFERSULUTION:_-_"--__ S R M:EASUREMENT
- pH) _(pH) - SeH) (mV)r-- . -(ipH)'
[ 4007 - 401 ___-0.003 N
S 7003 1000 - 0.003 0000 T
10.014.- 10. oL 0004 -172 L

2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE

IMMERSION

‘ UNCERTAINTY

' STANDARD . UUCH .
g READ]NG RBADING DEPTH OF MEASUREMENT
ooy _ L (Cy :(mm) : i
'*rxow,iﬁ I;%&;u;}"" 80

UUC UNIT UNDER CALIBRATION S ' : Do :
THIS CALIBRATION WAS CAR.RIED OUT AT THE CUSTOMER'S PLACE AT LA.BORATORY A.REA
THE REPORTED U'NCERTAINTY OF, MEASUREMENT WAS BASED: ‘ON. A STANDARD UNCERT
LEVEL OF CONFIDENCE APPROXIMATELY 95%:-., :

COVERAGE FACT OR K PROVID
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(Calibration Certificate of Thermo - Hygrometer)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S-S’
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iw
5344 PATTANAK ARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7 ona
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CALIBRATICON 0008

Certificate of Calibration Certificate No. : 22H2197

Page: 10of 2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barlgo This certificate may not be reproduced other than in full,
except with the priar written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serlal No.: _ -
1D No.: EQL-064

Condition As-Received: Used llem

Received Date: 17 October 2022
Calibration Date: 25 October 2022
to 28 Oclcber 2022
Reference: 2210-0461DN Submitted by: TEST TECH CO.,LTD. (HEAD Office}

Ambient Temperature; ( 256 + 3) °C
30, 32 Rama Il Sof 63, Rama !l Rd.,

Relative Humidity: (50 20 ) %
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with sla
temperature probe for temperature measurement funclion into humidity { temperature chamber,

Condition of this result of calibration

1.Reference standards instuments ;

instrument Model Serial No. Certificate No.
1) Chilled-Mirror Hygrometar Dew Master 41292 19848
2) Handheld Thermometer Wlih Sensor 1523 3240076 221245

2.The certificate’is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained af:-
-Naticnal Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by ;  Surasit Phansudnoi Approved Signatory : __,

ndard

Due Date
03 Nov 2022
02 Mar 2023

Issue Date : 01 November 2022 [v/ ] Chakrit Waewanjua
[ ]Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

B




Cert. No.: 22H2197 &7,

Page:20f2 1
Result of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard LUCH Uncertainty
Temperature Humidity Reading Error of Measurement
(*C) {%R.H.) (%R.H.} (%R.H.} (+%R.H.)
25.0 30.1 29.0 -1.1 1.5
25,0 40.1 39.0 -1.1 1.5
25.0 50.1 50.0 0.1 1.7
250 60.0 61.0 1.0 1.7
25.0 752 76.5 1.3 1.7
Resulf of Calibration:- Without Adjustment
Function: Temperature measurement,
Standard uuc* Uncertainty A
Temperature Reading Error of Measurement
C) (°C) (°C) (#°C)
15.013 15.0 -0.013 0.72
20.023 20.0 -0.023 0.72
25.019 250 -0.019 0.72
30.008 ) 30.0 -0.009 0.72 <
UUC* : Unit Under Calibration I
The reported uncertainty of measurement was base on standard uncertainty muitiplied v
by coverage factor k = 2.00, providing confidence leve! approximately 95%. o

-alo-
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(Calibration Certificate of Electronié Balance)
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(Calibration Certificate of Cool Room)
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Metrological Center
SCI ECO Services Company Limited

Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 244

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

Certificate No. T220021

Equipment
Manufacturer
Model

Serial No.

Customer Code

ID No.

Customer

Page 1 of 4

Certificate of Calibration

: Chamber ( Cooling Room ) .

: EQL-167

: T1447A1

: Test Tech Co.,Ltd

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

30, 32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150
LABORATORY FLOOR 3

12 January 2022

: Watcharapon Sangtong (Technician )

:lz / Sujjar Naknakred ( Site Calibration Manager )

19 JAN 2022

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

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prlor written approval of the Metrological Center.

FM-L14 117/01-02-64



| 7Ay, o Metrological Center
@ ' SCG SCIECO Services Company Limited

. . . NSC-TISITIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand, CALIBRATION 0244

Certificate No. T220021 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Reom )
Date of Calibration : 19 January 2022
Environment : Temperature : 24.2-26.8 °C

Line Voltage : 221.6-2255 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 { based on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).

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

. Reference Standard Instrument :

Instrument Model Instrument No, Certiﬁcate No, Due Date
TC TYPET TN161-TN170 T2106009 31 January 2022
DATA LOGGER 34970A T149 T21000% 31 Janvary 2022

. This certificate is traceable to :

National Institute of Metrology ( Thaifand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,)

. Condition of calibrated item : good

Equipiment Description :

Time Constant 1 Hour 30 Minuvte At 3 °C

Fresh Air Damper [_] Open [:[Min El Medium D Max
DClose

[X]Not Available

. Adjustment :

()} without adjustment ( X ) after adjustment

~

Approved By

FM-L15 I17/15-05-63
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}(@( I S CG Metrological Center
Y - '~ SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION 0244

Certificate No. T220021 Page 3 of 4

Calibration Report

I5F
§
L0A. | :
. : i
' | : i /|3A
| 16A
R, ,
8F il 4F .
: | L,
( . Lo
i34 \‘%_ ______ 9A1 _ _ . _12F_
ﬁﬁﬁﬁﬁ / -
, P 14A
’ HEF”} 1C |
/ ! I
’ :
I's ¥
2ale__ ! £
| %
7B/ SA

C=Centre, F=CentreofFace, A=Comer, E= Cenre of Edge

1C = TNI6l 11F = TNI71

2A = TNIe62 12F = TNI72

3A = TNI163 13A = TNI7}
( . 4F = TNI164 14A = TN174

54 = TNIe5 15sF = TNI75

6A = TNI166

7F = TN167

8F = TNI168

94 = TNI169

10A = TNI170

Approved By. J

FM-L15 117/15-05-63



(@\’ Metrological Center
}\)( SCG SCl ECO Services Company Limited

.33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIERATION 0240

Certificate No, T220021 Page 4 of 4

Calibration Report

Mesasurement Results;

Average Standard Reading at each position ‘)

Calibration Point TN161 [ TN162 [ TN163 | TN164 [ TN165 | TN166 [ TN167 | TN168 | TN169 | TN170

B 3 3.15 3.01 3.03 325 315 3.32 3.15 2.50 3.02 | 293

TN171| TN172 | TN173 | TN174 | TN175

2.99 2.47 2,60 | 295 2,60

Chambe‘r { Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (C) Average ('C) | Stability (+'C) | Uniformity ("C)| Uncertainty ¢+°C)
Min , Max Average Factor &
30 29,34 3.0 294 047 1,02 0.93 2.00

* The quoted uncertainty exclude * uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only, .

The reported expanded uncertainty is based on a standarg uncertainty multiptied by a coverage factor & which for a t-distribution, providing

a tevel of confidence of approximately 95 % .

N

Approved By

FM-L15 117/15-05-63



Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkholi, Saraburi 18110, Thailand. Pt A
Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 N2 TISITIS 47025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

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

©ISC(C

i

Certificate No. T220242 : Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer I: -
Model P -

Serial No. s -

Customer Code : EQL-181

ID No. : TO399AS5

-

Customer + Test Tech Co.,Ltd
30, 32 Rama II Soi 63, Rama I Rd., Samaedam,
Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR 4

Date of Receipt : 3 February 2022

Calibrated By : Watcharasak Puttarat (Technician )

-

/’8“0 __/Boonchai Suriyawong (Site Calibration Manager)
7 1FFR 2077

Approved By

Date of Issue

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

This Certlficate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
tnot be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64
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Metrological Center
SCI ECO Services Company Limited

: . . . NSC-TISIWTIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18118, Thailand. CALIBRATION u2ad

Certificate No. T220242 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 7 February 2022
Environment : Temperature : 16.4-17.9 °C

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

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 Model Instrument No. Certificate No, Due Date
TC TYPET TNI41-TN150 T210743 21 April 2022
TC TYPET TN151-TN160 T210743 21 April 2022
| DATA LOGGER 34970A - T150 T210743 21 April 2022

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 2 Hour 20 Minute At 3 (o
Fresh Air Damper [ | Open |:|Min D Medium D Max

D Close

[X]}Not Available

0

5. Adjustment :
( X ) without adjustment () after adjustment

Approved By. MT

FM-L15 [17/15-05-63



Metrological Center
SCI ECO Services Company Limited X

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. o sota

Certificate No,T220242 Page 3 of 4

‘ Calibration Report

15F
1
10A ) i
| I | 3A
f :
[ 16A y
1
8F, : | 4F e
: 1 s
: B
13a L 9A 12F
! /“\t ---------------
----- 14A
Fd
/ !-/ |
/ 1HE"; 1C :
{ /’ : §
4 '
ra 1
2A Vd | X
i R
7R/ 5A

C =Centre, F=CentreofFace, A= Comer, E = Cenire of Edge

1C = TNI14l C12F = TNI152
2A = TNI142 13A = TN153
3A = TNI43 14A = TN154
4F = TNIi44 15F = TNI55
5A = TNI145

\ 6A = TNI146
7F = TNI147
8F = TNI48
9A = TNI49
10A = TNIi50
11F = TNI151

Approved By. -%‘”M 4\”

FM-L15 117/15-05-63



Metrological Center
SCI ECO Services Company Limited I

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220242 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (OC)

Calibration Point [TNI41TN142| TN143| TN144 | TN145 [TNI46GTN147 TN148|TN149|TN150
3.0 3.03 289 2,89 3.39 250 305 | 3.402 3.00 2.89 313
TNI151|TN152{ TN153{ TN154 | TN155
{ o 323 { 320} 325 | 293 | 3.17
Chamber ( Cooling Room ) Temperature Distribution
R Reading (OC ) Average (0C) | Stabitity +°C) | Unis °cy I , °c Coverage
Setti erage (o tabi i it t +
etting (C) Min, Max | Average g ability & €) niformity ( C) [Uncertainty (£ C) Factor &
3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acnoted uncerfainty exclude "uniformity"

The calibration result apply only the above calibrated item.

The result of test was found aceurate as shown on date and place of test only,

The reported expanded uncertainty is based on a standard uncertainty multiptied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

. Approved By.

FM-L15 117/15-05-63
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(Calibration Certificate of Incubator)
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. QUALITY CALIBRATION CO.,LTD -
235 Petchkascm 634’2 Roac[ Laksong, Bangkae:,”Bangkok 10160 2

|Overall Amb:ent Tempera_ roind, the Chamher (°C) varlatlon 5
: Overall Line Voltage (V). vanatlon g !

-_ “Condition : Notha
|Charnber Size (WXLXH): 56*40%48 cm

F-GUIOREV ;



~ QUALITY CALIBRATION CO,,LTD. S,
- '-'_'__235 Petchkasem 63/2 Road Laksong Bangkae Bangkolc 10160 - m
_ Tcl (662) 421~54oz (662) 444-0152-3, Fax (662) 809- 4584 ; M
A "-.www qcahbl"atmn con T

RN NSC-TH['I’ISI’O.S o
K 4rfu|n\\‘\ munm‘nnnom;- .

70 Certificate of Calibration

":_EQUI_PMENT o INGUBATOR™

o MANUFACTURER

= _"MODEL

'SERIAL.NO . E . o D5180082 L

{ '_ID"N:o S : EQL 205

e CONDITION AS RECEIVED

SUBMITTED BY :I:;. _- TEST TECH COI LTD » o R '
- o " 303 RAMA 11 SOI 63, RAMA 11 RD,, SAMAEDAM

S -__'-BANGKHUNTHIAN BANGKOK 10150

" CALIBRATED BY -

THIS CERTIFICATB MAY NOT BB REPRODUCED OTHER THAN lN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
- QUALITY CALIBRATION CO., LTD. '

F-GO10 REV : 02



'_CERTIFICATE Ne 22T1726'_

QUALITY CALIBRATION CO.,LTD.
' 235 Petchkasem 63!2 Road, Laksoug, Bangkae Bangkok 10160
Tel (662) 421 5402 (662) 444 0152-3 Fax (662) 809 4584

'PAGE20F 2

Cahbratlon Report
" EQUIPMENT. .- L _lNCUBATOR
" MANUFACTL P MEMMERT
£ EQL-205:. C8IN : : D518' 0082
: o 21-Feb-22 - ,'_CALIBRATION DATE C21-Feb22
: AMBIENT TEMPERATURE 24°C 1 °c RELATIVE HUM]])ITY 50 %RE 10 %RH

._.CON DITION OF THIS RESULTS OF CALIBRATION

- 1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G~20 BY COMPARISON WITI-I CALIBRATED RTD PtIOO UNDER:

o NO LOAD CONDITION ‘THE TEMPERATIJRE PROBES WERE PLACED ON. NINE POWTS AND LOCATED ONE THERMOMETER:

~ 'PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO IO ol
AND: PLACED THE: NINTH THERMOMETER PROBE WITHIN 2.5 cm, OF 'I'HE GEOMETRIC CENTER OF ‘THE CHAMBER. TH'E'

. UNIFOR.MITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME

———

. 3.THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY:
4. THIS RESULT EXCLUDELLONG TERM STABILITY OF THE UNIT UNDER CALIBRATION, . - - = . |
5. THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

RESULT OF CALIBRATION .

A REFER.ENCE STANDARD TNSTRUMENTS - e
) SERIAL No CERTIFICATL Ne .. DUEDATE "

: . INSTRUMENT.
I}DATALOGGBRWI‘IHRTD - 6635300 S 2IT6765. . 10Jub22 -

- NATIONAL INSTITUTE OF MIETROLOGY (THAJLAND) THROUGH QUALITY CALIBRATION CO LTD
; -_WITHOUT ADIUSTMENT [ . : .

GENERAL I'NFORMATION

- {Overall Ambient Temperature around the Chamber (°C) varlatlen 2 D

“ {Overall Line. Voltage (V) varlatwﬂ 9

Tnstrument: Condition’s Normal - 5.

" [Cliamber-Size (WAL*H): 56*40"."}‘2 "crn

Teimperature -

Average
' ..All Locatlons

L Indleatmg Temperature _

| Varlatlon-___; .- f
o

0200

Measured Temperatule (°Cy at Spread Locations: :

JRets T oae T w7 o
3498|3505 | 35.08

F-GOIO REV : 02
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QUALITY CALIBRATION CO.,LTD.
Petchkaser 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662} 809-4584

www.qcalibration.com

\\\\Ul“ﬂ'f

NAC- T!SI TIS.I"IJIS
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CERTIFICATE No : 21T7075

REFERENCE No : 61873-3

EQUIPMENT

- MANUFACTURER
MODEL.
SERJAL No

_1D No

-t

CONDITION AS RECEIVED ;

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

C

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration -

INCUBATOR
MEMMERT
INB 400
E405.0946
EQL-087
USED ITEM

TEST TECH CO., LTD.

PAGE : 1 OF 2

30,32 RAMA I SOI 63, RAMA Il RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CHAICHARN CH.

20-Jul-21

ONGSAH J. -

21-Jul-21

20-Jul-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRICR WRITTEN A.PPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GOTR RRY - 07



QUALITY CALIBRATION CO.LLTD,
233 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, {662) 444~015_2«3, Fax (662) 809-4584

CERTIFICATE No : 21T7075 PAGE:2 QF 2
Calibration Report.

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400 _

ID No EQL-087 SIN EA405.0946

RECEIVED DATE 20-Jul-21 CALIBRATION DATE 20-Jul-21

AMBIENT TEMPERATURE 24°C | °C RELATIVE HUMIDITY 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION _
- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETEE
PROBE [N EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF § em TO 10 con,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
REFERENCE STANDARD INSTRUMENTS :- ' :

SERIAL No

INSTRUMENT MODEL CERTIFICATE No DUE DATE,
1} DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764 C10-Ju22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TOQ THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
» NATIONAL INSTITUTE OF METROLOGY (THAILAND} THROUGH QUALITY CALIBRATION CO.,LTD,
RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT

$a

3 4

1 2
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Ovetall Line Voltage (V) variation : 9
8 / e Instrument_Condition : Normal
% Chamber Size (W*L*H): 40*33%40 cm
FRONT !
' CHAMBER PERFORMANCE :
Calibration Contreller Indicating Average All | Temperature | Temperature Qverall
Point Temperature | Temperature Locations Stability Uniformity Variation
(G O C) ¢C) Y] S (G
44.0 43.5 43.5 44.15 0.17 - 1.25 1.27
55.0 54.5 54.5 53.06 027 1.47 1.50
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 _#2 #3 #4 Ref. 5 #6 #7 #8 #9 | (2°0)
43.5 43.5 4375 | 43.82 | 43.87 | 43.82 | 43.62 | 44.62 | 44.52 | 44.61 | 4463 0.36
54.5 54.5 54.63 | 54.67 | 54.77 | 54.68 | 54.46 | 5547 | 55.64 | 55.52 | 55.67 0.36

NOTE 1: THE L:TNCERTAINTY OF MEASUREMENT EXCLUDE
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

D TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE C USTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STAND,

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

ARD UNCERTAINTY MULTIPLIED BY A

END CF CALIBRATION REPORT

F.GHMNREV™ 07
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(Calibration Certificate of Atomic Absorption Spectrophotometer )




FerkintEiimer’
For the Belter

Company Name: TESTTECH CO.LTD
Instrument Location: 30, 32 Rama Il Soi 63 Rama !l Road.

Samaedam, Bangkhuntien, Bangkok, 10510

Instrument Serial No.: PFBS21091601

Date: 06-Jul-2022




| "::cle '.00}7' Preventzve Mamtenance (Pﬂf) }';

TEST TECH CO,LTD

30,32 Rama il Soi 63 Rama Il Read. Samaeadam, Bangkhuntien, Bangkol, 10510

PFB521091607

1/2

K. AOYJAl 02-877-3271

K. DUANG WO-01833526

Jan §, 2023

Jul 8, 2022

09370145 Rev.9 A January 2018 Pefin Elrrnar®

Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcie S00F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer shouid save their method before the PM begins.

General Instructions:

The custamer must pravide the engineer operational daia to demonstrate recent instrument perfarmance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer,

Update the PM sticker and instrument loghook as required.

Copyright information

This document contains proprietary information that is protected by copyright. All rights are reserved.

Mo part of this publication may be reproduced in any form whaisoever or translated into any Ianguage without the
prior, written permission of PevkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer Is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinEimer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to thls document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose,

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.
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Component List

 Component / specific Model . |- .-

S serialg

|/ Configuration Notes .

Parts Lists

- . Parts Included with the PM. |~

' Quantity -

80501696

Fan Filters

N/A

N3160156

Q-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A

N3160157

O-Ring Kits for Sampling Introduction { Plastic Nebulizer} N/A

N9301714

Replacement Acetylene Filter Cartridge

N/A

THOO1022

Replacement Air Filter Cartridge

N/A

. Aditional Reagents and Standards Reqired for PN -

*bescrption

Quality -

1006 mg/L Copper Standard

AR

DI Water

0.5% HNO,
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Additlonsl Tools Required for P
| N1013000 0.2A Neutraf density filter 1 MGO-252
: N1013002 1.0A Neutral density filter 1 MGO-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148

N3050121 Cut Lumina HCL 1 092216-010130

N3050109 Ba Lurnina HCL 1 102416-040160

_ N3050139 K Lumnina HCL 1 110716-010060

( N3050152 Ni Lumina HCL 1 100516-030150

IPinAAcIe 900F Preventive Maintenance Report (PM) Page 3 of 7 l




Procedure Checklist

Use (v ] to chack off those steps in the checldist that have been corpleted.

1, General:

¥ Review the instrument performance with the customer and document any recent
problems.

| Inspect the customer log beok and make any approprisie PM entries.
Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical;

¥ Inspect and clean all fans and fitters. Replace filters if necessary
Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument,
4 tnspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width,
Replace if out of specification
¥) Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
# Check the drain system for signs of wear. Replace worn or damaged parts.
Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
{if applicable),

4, Electrical:

¥ Inspect PC boards. Clean if necessary.

& Carefuily check ali internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnastics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
¥ Inspect and clean the sample compartment windows, if needed.
p
Inspect optics. Clean or replace if necessary,

6. Gasses:

# Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
Verify that the acetylene filter and air filter element is dry. Replace if necessary.
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7. Flame Interlock Checl:

Description: Check to ensure that all safety interlocks are closed.

Active

Active Passed
Active Passed
. Active Passed
Active Passed
i
Active Passed

( 8. Afser PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

- atss3.6nm (Abs.) gt T Pk
0.9798 0.9806 Passed
0.2042 0.2008 Passed

8.2 Baseline Noise at 1.0 Absorbance with Borium

Description: Ensures that a high absarbance will not produce excessive noise.

Passed

8.3 AA Baseline Noise with Copper

Description: Check baseling noise.

Specificatio

Passed
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8.4 D, Background Compensation with Capper

Description: Verifies the instruments ability to compensate for Background absorption.

Specification

“ Results;

i, Pass/Fail’

0.0063

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correcticn does not praduce excessive noise.

Patameter -

Results =

1+ Standard Deviation. | -

00003

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength,

'/ Standasd, Deviation

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

-Specification |- Results (Abs.)" [~ *pags/rait; -
»0.250Abs. - - NA Not Applicable
30250Abs. | 03366 | Ppassed
10. Review:
¥ Review with the customer PM work performed,
E Review with the customer routine maintenance procedures.
¥ Discuss recommended customer suppiied materials to have on hand.
¥ Attach PM sticker.
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Additional Commenis

ol Comments Regording the P

PERFORMANCE TEST FOR FIAS

1, Characteristic mass for Mercury

(500 ul of 10 ug/l for Hg And 5 replicates)
Characteristic Mass

% RSD

2, Characteristic mass for Arsenic

(500 ul of 10 ug/l for As And 5 replicates)
Characteristic Mass

0.0674 Abs.
326.4 pg/ 0.0044 Abs.

1.62%
0.1631 Abs.

1.3e+03 pg/ 0.0044 Abs.

96 RSD 1.29%
3. Characteristic mass for Selenium 0.3055 Abs.
1500 ul of 10 ug/l for Se And 5 replicates)  72.0 pg/ 00044 Abs,
Characteristic Mass
%5 RSD 0.52%
Wavelength Accuracy Check
{As 193.70 nm +/-0.3 nm 193.70)
{Cu 324.75 nm +/-0.3 nm 324.70)
{Ba 553,55 nm +/-0.3 nm 553.50)
(K 766.49 nm +/-0.3 nm 766.60)
|
Review

been completed.

The preventive maintenance checks and if applicable performance tests for PinAAcle S00F have

This PinAAcle 300F Passes @ Fails O the preventive mafntenance.

Authorized PerkinEimer Representative:

[Arawd

Date:
06-Jul-2022
{DD-MMM-YYYY)

Authorized Customer Representative:

TN

Date:
06-Jul-2022

{DD-MMM-YYYY}
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkﬂlc ]0]60 o 3 B et}
. Tel (662) 21 5402, (662) 444-0152-3; Fax (662) 809- 4534 e

B WWW qcallbranon cam T I 4,,’@‘\\,\ .
: : Co g Hnleb

N 1)
L CALINRATY m_\'

"CERTIFICATE No : 22T8990 . PAGE TOER
REFERENCE No: 66263-3 =

TR .

EQUIPMENT - __ WATER BATH
MAN'UFAC'_rméﬁR.-' A .MEMMBRT

-MObEL o WNE45 | Sl
SERIAL No .' .. o : | L7'200266

_-TEST TECH CO LTD

30,32 RAMA I SOI 63, RAMA It RD SAMAEDAM
_ BANGKHUNTHIAN BANGKOK 10150

e

SUBMITTED BY

CALIBRATEDBY =~ & -~ -~ CHAICHARN CH

]9 Autr-22

* CALIBRATION DATE

APPROVEDBY .=+

ISSUED DATE

RECEIVED DATE

THIS CERTEFICATE MAY NOT BE REPRODUCED OTHER THAN IN FU'
: T QUALITY CAL!BRATIONC X

F-GOIOREV : 02



QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bémgkae Bangkok 10166

Tel (662) 421-3402, (662) 444-0152-3, Fax (662) 809- 4584
WIWW, qcalibnuon com

CERTIFICATE No : 2278990 PAGE:20F2
Calibration Report

EQUIPMENT WATER BATH - S

MANUFACTURER MEMMERT MODEL p.. WNE4S

1D NUMBER EQL-24] SERIAL NUMBER : L7200266

RECEIVED DATE 19-Aug-22 . CALIBRATION DATE 19-Aug-22 e

' AMBIENT TEMPERATURE 27°C+1°C - '__SI%RHMO%RB:.'-

RELATIVE HUMIDITY E

CONDITION OF THIS RESULTS OF CALIBRATION : ' o
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E713-80 (RLAPPROVED 2001)BY COMPAR[SON WITH. ':'
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS ‘AND LOCATED ONE PROBE IN EACH OF THE FOUR_: ’
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 om, OF THE GEOMETRJC CBNTER OF THE WATER-_"::'-
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION
2. REFERENCE STANDARD INSTRUMENTS :-

~ INSTRUMENT
1) DATA LOGGER WITH RTD

éERTtFiCATE No  DUEDATE -
22T7514 . 05 .Iu] 23"

- BERIAL No -
6603614

MODEL
2625A

3: THIS RESULT WAS FOUND ACCURATE, AS SHOWN ON DATE AND PLACE OF CAL]BRATION ONLY
4, THIS RESULT EXCLLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION. _
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT -

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO LTD
WlTHOUT ADJUSTMENT G

RESULT OF CALIBRATION -

¥

PROBE INSTALLATION-

POSITION IN THE BATH -

GENERAL fNFORMAT[ON

Overall Variation of Ambient Temperature around the Bath (°C) 0.5
Overall Variation of Line Voltage (V) 3 :

Instrument Condition :

Norma[

Bath Inner Size (W*L*H} 59*35*22 cIn . |

BATH PERFORMANCE -

Callbrate Average All' | Temperature. | Temperature |:.
~Point . - {Position Temp.| ~ Stability - | ~Uniformity
O I B % @ L (O
$3.0 . .82.97. 003 Ce0.03
92.0 0,03

91985 °

.j0_.07_.' T

TEMPERATURE MEASUREMENT ACCURACY TEST s : SR
. Measuned Tempel ature {°C) at Spread Locatlons

Controller |- Indicating < | Unceriainy
Temp (°C) | Temp {(°C) - #i COHZ T H#3 SR - B R _::_'"Ref. 5 (S
83.0 830 8297 - 82 97 = 82 96 82_;98-- St 18299
920 9‘?0 9!95 919? 9194 '91’96 ""'-'-91 95
NOTE | : THE UNCFRTAINTY OF MEASUREM]:NT EXCLUDED TEMPERATURE U'NIFORMITY OF THE BATH

NOTE 2 : THIS CAL]BRATION WAS CARR]ED OUT AT THE. CUSTOMER S PLACE AT LABDRATORY AR_EA

THE REPORTED UNCERT AJNTY OF MEASUR.EMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED B
COVERAGE FACTOR k=2, PROV]DING ALEVEL OF CONF[DENCE APPROXIMATEL.Y 95% T '

END OF CAL]BRAT]ON REPORT 3
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.-QUALITY CALIBRATION CO LTD

R "ERENCE lo 641096

F-GO10 REV : 02



- QUALITY CALIBRATION CO.,L.TD.

2:5 Petchkascm 63;‘2 Road Lak _g, Bangkac Bangkok 10160
-"Tel_(662) 421 5402; (662) 444 01523, Fax (662) 809-4584. -

Temperatire
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Bara Scientific Co., Ltd. 5\%@_
968 U Chu Liang Building Floor7 Ramad Road Mﬁ
3 Silom Bangrak Bangkok Thziland 16500 L
Tel : 026324300 Fax : 02-6375498-7 gy e
— Baiﬁﬁg!ﬁqgjﬂc www, barascientific.com NSC-TISI-TIS 17025
CALIBRATION DiEnd
Certificate of Calibrati
Number of Page(s) 1of 3
Certificata No. BSCC-UV-173/22
Equipment UVVis Spectrophotometer
Model UV-1900i
Manufacturer Shimadzu
Serial No. A12535780311 ML
iD No. EQL-233
= Date of receipt 19 May 2022
| Date of calibration 19 May 2022
g Date of issue 26 May 2022
Customer name - Test Tech Co., Lid.
Address 30, 32 Rama il Sot 63, Rama 1t RD., Samaedam, Bangkhunthian, Bangkok 10150.
: Temperature (23.7-24.3) °C (On site)
Humidity (47.5-48.3) %RH (On site)
Equipment condition Good Operation
Calibration Location Waler Room
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-1
Traceability Wavelength Accuracy is fraceable fo certificate No. 96367 and 96366
: Photometric Accuracy is fraceable {o certificaie Na. 99925 and 100147
: Stray Light is traceable to certificate No. 99385
; The above certificate are fraceble te Sl unit through Starna Scientific Ltd.
{UKAS accredited calibration laboratory NG. 0659)
Calibrated by Mr.Kanchit Choothep
Approved by
Mr.Kanchit Choothep
Technical Manager
The above results are valid exclusively for the calibrated item(s) as mention in this report { certificate.
Advertising the report / Certificate and publicity of the resuils are prohibited and also shail not be reproduced
excepl in full, without written approval of the Bara Scientific Co., Ltd.
N /
. “)

FM-LV708-02 Rev.01 (23/01/63)
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g Bara Scisntific Co., Ltd. b
ﬁ B i 988 U Chu Liang Building Ftoor7 Rama4 Road 5
i ’ ) Silom Bangrak Bangkok Thaifand 10500
; et Tel 1 02-6324300 Fax : 02-6375496-7 4 A\

: Bara Scientific  www.barascientific.com NSC-TISLTIS 17025
t Solutlon of Sucsess CALIBRATION 0203
ertificate of Calibrati
3 Certificate No. BSCC-UV-173/22 Number of Page(s) 2of3
il
4 Calibration Results:
%
3 1.Wavelength Accuracy
3 Certified
1 UUC (nm) Error {nm} Uncertainty (+nm)
(" Wavelength (nm)
s _279.44 279.06 -0.38 0.18
418,53 418.35 -0.18 0.18 ]
536.52 536.47 -0.06 0.18 .
684.50 684.50 0.00 0.18
872.41 879.24 017 0.18
: \
: 2.Photometric Accuracy (UV)
Wavelength Certified
UUCGC (A} Error (A) Uncertainty {(+A)
(' (nm) Absaorbance (A)
- 235 _CNR CNR CNR CNR
CNR CNR CNR CNR
257 0.0000 0.0000 0.0600¢ 0.0075
0.849¢ 0.8480 -0.001¢ 0.0075
313 __€NR GNR CNR CNR
CNR CNR CNR CNR
350 - 0.0000 0.000C 0.0000 0.0075
0.6306 0.6308 0.0002 - 0.0075
*CNR = Customer not request
The above results are valid exclusively for the calibrated item{s} as mention in this report / certificate.
Advertising the report / Cerlificate and publicily of the resuits are prohibited and also shall not be reproduced
excepl in full, without written appraoval of the Bara Scientific Co., Lid.
. ./
e i

FM-UV-708-02 Rev.01 (23401/63)
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Bara Scientific Co., Ltd.
968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkeok Thailand 10500
g o - Tel: 02-6324300 Fax . 02-8375496-7 5
] Bagitggiﬁﬂiﬁlc www.barascientific.com “NSC.TISLTIS 17025
‘_ TERSSE CALIORATIGN vty
| Certificate of Cali
: Cettificate No. BSCC-UV-173/22 tumber of Page(s) 30f3
: 1 Calibration Results:
! g
' 3 3.Photometric Accuracy (Visible)
Wavelength Certified
(nm)Q Absorbance (A) VUG (A) Eror (A) Uncertainty (+A)
,- | 00000 - 0.0000 £.0000 _ ooo4z |
(_ _ 420.0 05472 ~ 0.5481 0.0009 0.00d2 L
! 0.7637 07626 -0.0011 0.0042
! 10480 1.0484 0.0004 0.0042
E 0.0000 0.0000 0.0000 0.0042
g 440.0 _ 0.63711 0.5381 0.0010 o 0.0042
| ! 07457 | 0.7450 -0.0008 0.0042 ]
' 1.0233 1.0243 0.0040 0.0042
CNR_ CNR CNR CNR
| 1650 CNR Rl ew | e
', - CHhR | CNR___ ] CNR CNR .
| CNR CNR CNR CNR
| - 0.0000 0.0000 0.0000 0.0042 N
5461 0.5006 05012 00006 | 0.0042
06961 i 0.6946 -0.0015 0.0042
0.9563 0.9558 -0.0005 0.0042
‘ __CNR CNR CNR  CONR
L 6900 | . CNR CNR CNR __CNR
' B _CNR CNR [ CNR CNR ]
(&_ _ CNR CNR CHNR ) CNR
0.0000 0.0000 00000 | _ 0.0042 N
635.0 | 05137 05143 0.0006 0.0042 ]
0.6907 | 06892 _-0.0015 _ 0.0042
0.9533 0.9527 -0.0006 0.0042
*CNR = Customer not requast
4 4.5fray Light*
: Standard Unit Under Calibration{UUC)
: cut-off wavelenght {nm) | Wavelength (nm) Transmission (%T} Absarbance {A)
200.980.11nm 200.85 0.9120 2.0401
The Stray light fransmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
The measurement uncertainty is base on a slandard uncerainly multiplied by & coverage factor k=2 providing a level of conlidence of approximalely 95%.
**End of Certificate™*
The above results are valid exclusivaly for the calibrated item(s) as mention in this report / certificate.
Adverlising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
enccepl in full, withoul written approval of the Bara Scientific Co., Lid.
1 %.‘ _/J
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{adibratian p0AT

Equipment:
Model;
Serial No. {or ID.):
Manufacturer;
Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
. The Method used:
(\- Traceabllity:

HSC-TIS)-TIS 17025

Part of DKSH Grou

Certificate of Calibration

SPECTROPHOTOMETER Ceriificate No.: C06220266
DR&000 Issued Date: 09 June 2022
1693421 (EQL-197) Job No.: KSPR2206051
Hach Page: 1 0f 3

In Condition

TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Tempsrature 247 °C £ 0.2 °C
Humidity 545 %RH £ 22  %RH

TEST TECH CO., LTD. { uwunyid )
30,32 Rama !l Sui 63, Rama IRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thaijland

Mr. Atachai Ngamchanat
01 June 2022
In house method, SPCC-WI-24, base on ASTM E 27508 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technolegy (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 85283 and 85282
The standard for Photometric Certificate No. 107842 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Cextificate No. 85762

R SERT @/w

U3 10afkd onid e

(Mr. Atachai Ngamchanat)

SPCRT Co.. L. (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

This certificate is issued the units of measurernent according to the Intemational Systam of Units (Sf. it provides fraceability of measurement to intermational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded unceriainty which is cbiained from the standard uncertainty multiplied by the coverage factor (k=2} to
provide a leve! of confidence of approximately 95%. It is defermined in accordance with the Guids fo Expression of Uncariainty in Measurement (GUM}.

These results may be affected by deviations fom specified condliions. Tha resulls relate only 1o the items tesied, calibrated or sampled. Tha report shall not be
reproduced excepi In full without approval of SPC RT Co,, Lid.

vtdn 10ARF 01 fR e
8SFC RT GO, LTD.

fyaf 00003 124 ¥ouiReerTumibn 57 ouugyedn 114 uruenn wavwtslvig nqamwauay 10260
Bronch DJO03 1194 Sol Wachirathomasthit 57, Sukhumwit 10111 Road, Bongehak, Phiokhanong, Bangkek 10260 Thalland
Tel: D 2185 4333 Ext. 3300-3308 Fox: O 2185 4424 E-mall: Info.spoc@spo-ri.com  Websile: www.spo-t.com SPCC-FM-C06-13; 05 Apr 2022
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- SFC Colibration Oenter

Part of DKSH Grou

Ceriificate No.: C06220266 Page 2 of 3

Calibration Results:
Without Adjustment
Wavelength Accuracy {(nm), The spaciral bandwidth of 8id at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibratlon Comaction Uncertainty
418.61 418.9 -0.29 0.13
536.66 £36.9 -0.24 0.13
637.98 638.0 -0.02 0.13
748.48 748.9 -0.42 0.13
807.03 B07.6 -0.57 0.13
( Photometric Accuracy (Absorbance)
Wavalength Standard absorbanca Unit Under Calibration Corraction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2878 0.289 -0.0012 0.0045
420 am
0.5157 0.518 0.0023 0.0045
1.0258 1.029 -0.0032 0.0045
0.0000 . 0.000 0.0000 0.0045
0.2816 0.283 -0.0014 0.0045
440 nm
0.5059 0.508 -0,0021 0.0045
1.0044 1.006 -0.0016 0.0045
0.0000 0.000 0.0000 ' 0.0045
0.2467 0.249 -0.0023 0.0045
465 nm
) 0.4579 0.461 -0.0031 0.0045
( 0.9301 0.932 -0.001% 0.0045
0.0000 0.000 0.0000 ' 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 nm
0.4646 0.466 -0.0014 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
: 0.2560 0.258 -0.0020 0.0045
590 nm )
0.5036 0.504 -0.0004 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.257 -0.0017 0.0045
635 nm
0.4971 0.497 0.0001 0.0045

0.8717 0.970 0.0017 0.0045

u$én 10aRd ondR drie

8RC RT Ca., LTD.

AR 00003 1194 ¥pLIIETINRIBR 57 EYHIN 01 e WanTElNUS ATIMWHKIMRS 10260

Bronch DOOC3 1194 Sai W it 57, Sukhumwil 101/ Rond, Bangchok, Phoakhanong, Bonghok 10260 Thollond

Tal: 0 2185 4333 €xl, 3300-3208 Fax: 0 2185 4424 E-mail: infaspocspo.com lhe: www. spo-rl.com SPCC-FM~C08-13: 05 Apr 2022
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SPC Gaolibwaiton Center

SRK]

Parvt of DKSH Grou

Certificate No.: C06220266 Page 3 of 3
Calibrafion Resulfs:
Without Adjustrnent
Photometric Accuracy (Absorbance)
Wavelength Standard sbsorbancs Unit Under Calibration Correction Unocartalnty
0.0000 0.000 0.0000 0.0080
235 nm
0.7342 0.737 -0.0028 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8569 0.857 -0.0001 0.0080
0.0000 0.000 0.0000 0.0080
' 313 nm
( 0.2859 0.289 -0.0031 $.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6379 0.636 0.0019 0.0080
Stray light *
Standard: cuf-off UUC: Wavelength {nrn) UUC: Transmission (%T) Absorbance (A)
260,73 +~0.11 nm 260.7 1.2 1.921
391.96 +/-0.11 nm 392.0 1.5 1.824
Spectral Resolution *
Nominal Concantration 0.02 % viv Peak Trough Ratio sSBw
Standard Wavelength (nm ) 268.77 266,84 1,37 2,00
(- UUC: Wavelength {nm) 268.5 266.4
- Std Absorbance ( A) 0.4200 0.2484
Absorbance { A) 0.384 0.280

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

uiin 10aWd 219 $qha
SPC RT CO., LTD.

The End of Certificate

awd 00003 1194 vourdsersurnta 57 DRHEEHIN 10141 WY3UIaI M ivanTelyizg ATURANVIIAT 10260
Branch 00003 1194 Sol Wachirothemaathil 57, Sukhumvll 101/ qud Bongehak, Prvakhonom Bonnkuk 10260 Thallond
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Operational Qualification (0Q)
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I.  Quick clamping device with wedge
2. Kjeldatherm digestion ube

3. Holder for steam inlet tubing

4. PTFP-Inlet tubing, steam

5. Viton-cone

6. Clamping for glassware

7. Screw cap GL18 with silicone seal
8.  PTFP-Inlet tubing, NaOH

9.  PP-Distributor with PP-threaded joint
10. Distrib;llion head, glass

11, Screw cap GL32 with silicone seal

12.  Distillation condenser

13.  Screw cap GL 4 with plastic screw connection

14,  Display

15, Keyboard, chemical-resisiant
16.  Main switch, green '

7. Venlilation valve

18. Distiliate outlet tubing

19. Erlenmeyer flask

20.  Platfrom

21. Drip tray
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REAR

Diaphragm pump NaQONH
Diaphragrn pump H,BO,

Diaphragm pump H,O for steam generator

Diaphragm pump H,O for sample
Peristaitic pump for suction sample
Peristaltic pump lor suction receiver
Pinch-éoienoid valve, steamn
Magnetic valve with-pressure control
Pinch-solenoid valve, shut-off
Verprene-lubing 4x8 mm,
Yerprene-tubing 4x8 mm,
Non-refurn valve for diaphragm pumps
Tubing reduction PP 51x10x5 mm.
Silicone tubing 4x7 ﬁn].

Silicone tubing 4x7 mm,

Silicone -tubing 4x& mm.
Verprene-tubing 8x 12 mm.

Verprene tubing 4x7 mm.

Silicone tubing 4x7 mm.

Ventilation glass

Novoprene-lubing 4.8x8 mm.

PASS
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FAIL  N/A
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REMARK

Vap 40 only

Vap 30,40 only

Option

Vap 30,40 only

Vap 30,40 only

Vap 40 only

Option

Vap 3040 only

Vap 30,40 only




PASS FAIL N/A REMARK

22, Tubing reduction

23.  Silicone tubing 6x10 mm.

- 24.  PP-distributor with PP-thread

25.  SKT-valve (buili in with brass filting)

26, Silicone tubing 8x16x80 mm.

27, Steam generator

- 28. PTFE-inlet tubing NaQH

29.  Silicone tubing 8x186 for cooling water inlel

- 30.  Silicone tubing 8x16 for cooling water outlet

31, Viton-tubing 6x 12*50 mm.
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32, Silicone tubing 4x7 mm.
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Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator

Tubing

O 0 0 0 0 0 0 0

Viton cone

#3908 Function N17%1197 (The FunctionTes()
FULEATIRLAILANA MUAULDY Steam
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FEUUMTIRIUULT Sample Tube

FEULMSIAY Na OH

O 0 O O
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SZUUN1T Suction A Sample Tube LAY Receiver




TeuEanms Musms

PASS FAIL N/A REMARK

I. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz with ground V] Il O
Norminal current | L] []
[.1 COOLING WATER BATH
Temperature 15-20 °C ' J
Cooling Waler Outlel vl ] ]
bontro] Temperalure % [] J
[.2OPTICAL TEST VAP.40
Screw cap GL14 'Zi 0] L]
Screw cap GL 1§ v D L3
Screw cap GL32 ] ] ]
Distillation Condensor ] O H
Viton Cone | ] il
Ventilalion Vatve M O 0
Micro Switch Sample v | U
2, SYSTEM COOLING WATER INLET
Cooling Water Inlet D D
Cooling Water Outlel v | |
Magnetic valve ] O

3. SYSTEM CONTROL

Key Board | O] L)

Display v O O

Program |_7_] C] O

Adding H,0 | L] ' vap 3040 only
Adding NaOH v O [

Adding H,BO, O [ M vap4oonly
Suction Sample V] [ 1

4. SYSTEM DISTILLATION

Boiler

Level Sensor

Neoprene-Tubing

Solenocid Valve Shut-Oft

Solenoid Valve Steam

Excess Pressure Defector

HENNANE
gogooaodd
Dodood

firt




5. PUMP
Pump H,O Steam
- Mon-Retum Valve
Purnp H,O Sample
- Non-Retum Valve
Pump NaOH
- Non-Rutum Ya]ve
Pump saction
- Non-Rutum Valve
6. The Following Program Run ;
Addition H,0 0-99 sec.
Addition NaOH ~ 0-99 sec.
Addition H,BO, "0-99 sec.
Reaction Time  0-99 min
Distillation Time 0-99
Steam Capacity  30%-100%
Suction Time 0-99 see.

The Instrument is in perfect technical shape

Remark :
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s{l)‘ri]qul aﬁﬁmuu?’ﬁu (AR (General Technical Support)

M358y M3 1  Basic maintenance)

Cleaning

Glass paris and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following pregram should be run:

Addition H,BO, o0 s
Additien H,0: 13 s
Addition NaOH; 0 )
Reaction time: 0 s
Distiflation time: 7 min.
Steam capacity: 100 %
Suction time: 20 s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program,

In case of extreme deposits in the glassware you can clean the
system by putting about 10 mi of sulphuric acid into the digestion
tube,

Error Code

The micro-processor continually surveys afl the functions of the
distillation system, As soon as an error arises it is shown on the
display and accompanied by an acoustic signal,

Efror message Measures

Check cooling water inlet for
blockages,

[ No tap water
Ensure the tap is turned on

[No sample 1ub e

[ChECK chemlcals Check set of tanks

Check the water injet distilled
H,O

)
) e
)
J

Loaw waler
Press Entler

l

: This message disappears as
. Fill)ing soon as steam generator Is
Steam generailor filled

After the above mentioned errors are cotrected, the following
message is displayed.

Error message Measures

[ Stop Prog . No. x ] Enler = continue of interrupted
L]

program
entinue-Enter Reset = Standby-mode
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Other error messages

Error message

Measures

[Wail for steamJ

Message disappears as soon
as stand-hy is reached

Add sol). > tmin
Continue=Enler

Check programming

Enier=continue of interrupted
program
Reset=Sandby-mode

. Program
undeflined

Check programming

Excess sleam
pressure

Switch the systemn off and cali
service

( Sensor error J

Switch the system off and call
seryice




