ATMARNUIN

K

LONE1TEIULNYULATDINDILATIZH



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@enviresearch.co.th

www.enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. Head Office/Tax 1D 0105 542 064 981

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Dale May 5, 2023
dnlwmilyzgusu (2023-01330) Start Time 12:40 PM
Sampler Number PM-10 No.15 Transfer Standard Type Orifice Slop Time 12:50 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number B2012-02 Calibrator Serial Number 3883 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 4649
Plate (Delta H) (A) (X) (1) (¥) Temparature | Barometric | Start Stop
No. |Pressure Drop Across Orifice (inH,0) [ﬁH_\O(pajp‘u]ﬂ'“"ﬂ'a}]"z Qstd = (1/m)[(A-b)] |ample Flow Rata Indicatio| |G = I[tPameJ(T‘,,ﬂ'a]]m Pressure Meter Meter
Positive | Negative | AH,0 (m’fmin ) (Cimin ) ("K =*C+273) (mmHg)
5 15 1.6 ER 1.71830 0.84011 30.0 29.28 3100 753.0
T 27 28 5.5 2.28876 1.11182 38.0 37.09 3100 753.0
10 39 39 7.8 2.72562 1.31990 46.0 44.89 310.0 753.0
13 5.1 5.1 10.2 311687 1.50625 52.0 50.75 3100 753.0
18 6.2 6.2 124 3.43660 1.65854 58.0 56.60 310.0 753.0
Linear Regresstion Y ON X:Y=mX+b Average 3100 753.0
1 |Slope(m) 2.09951 |Linear Equalion f? 0.997523 Ps!d{mmHg)l 760.0
2 |intercept (b) -0.04553|Set Paint Flow Rate ( X ) (m /min) 1.133 r 0.9987607 |Ty1e l 298.0
3 |Correlation Coefficient (r) 0.99992 | Final Set Flow Rate =( 1) o (PaiPstd)*(Tstd/Ta) 0.952436333
Result C=(Pa/Pstd)*(TstdTa)"0.5 0.975928447
COMMENT
Andersen Instruments, Inc.
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Heng, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RE ARCH & TECHNOLOGY CO“ LTD. www.enviresearch.co.th
Head Office/Tax 1D 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Date May 5, 2023
Anludszguau (2022-01330) Start Time 12:30 PM
Sampler Number TSP No.AS Transfer Standard Type Orifice Stop Time 12:40 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 1203-431 Calibrator Serial Number 3883 Calibraled By Mr.Anan Kongnguennok
Recorder Serial Number 4640
Plale ({Delta H) (A) (xX) () (Y) Temparature | Barometric | Starl Stop
No. |Pressure Drop Across Orifice (inH,0)) [ﬂH;OlF’&IF’mHTNﬂE}]m Qstd = (1/m)[{A-b)] |ample Flow Rate Indicatio| |G = I[(Pa.me}(Tmﬂ'a}]m Pressure Meter Meter
Posilive | Negative | AH,0 (mmin) (rmin ) (*K = "C+273) (mmHg)
5 1.6 16 3.2 1.74579 0.85321 28.0 27.33 310.0 753.0
T 2.8 28 56 2.30047 1.12169 36.0 35.13 310.0 753.0
10 4.0 4.0 8.0 2.76034 1.33644 44.0 42.94 3100 753.0
13 5.2 52 10.4 3.14727 1.52074 52.0 50.75 3100 753.0
18 6.4 6.4 12.8 3.49159 1.68473 58.0 56.60 3100 753.0
Linear Regresstion Y ON X:Y=mX+b Average 3100 753.0
1 |siope (m) 2.09951 |Linear Equation / 0995305 |psiaimmiig| 7600
2 |Intercept{b) -0.04553 | Set Point Flow Rate (X)) (ms.frnln) 1.133 r 0.9976497 | Ty 1o 298.0
3 |Comelation Coefficient (r) 0.99992|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.952436333
Resull C=(Pa/Psld)*(Tstd/Ta)"0.5 0.975928447
COMMENT
Andersen Instruments, Inc.

y = 35.757116x - 4.054017
R? = 0.995305
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70.00

60.00 v

50.00 i

40.00 o

30.00 v

20.00 A

10.00 /

Qstd (m*min)

0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 2.40

g% @
- e - 4 /&Mr@,

Checked By  wovveeereeeercisraerisienans envi research

ve B Bevsnrnnennninmb i

iy omo woo|
( Mr. Prayun Detkla ) DGl AT TEONOOST O TE.

Technician Environmental Scientist

( Mr.Panupon Podang )

F-AB-028, Rev. 02, June 3, 2019



envi research
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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Date May 5, 2023
vhuldanszia (2022-01330) Start Time 12:10 PM
Sampler Number PM-10 No.6 Transfer Standard Type Orifice Slop Time 12:20 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number No.6 Calibrator Serial Number 3883 | Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number
Plate (Delta H) (A) (X) (1) (Y) Temparature | Baromelric Start Stop
No. |Pressure Drop Across Orifice (nH,0)| [AH,O(PalP, )T, ,,»'Ta}]"z Qstd = (1/m){{A-b)] [ample Flow Rate Indicatio| | = I[{Pame]{TM/TaJ]M Pressure | Meter Meter
Positive | Negative | AH,0 {rrla!min ) (inch/min ) (*K="C+273) | (mmHg)
5 12 1.2 2.4 1.51435 0.74297 1.0 0.98 309.0 753.0
7 22 22 4.4 2.05043 0.99831 18 1.76 309.0 753.0
10 3.3 33 6.6 251126 1.21780 24 235 309.0 753.0
13 4.3 43 8.6 286661 1.38706 30 293 309.0 753.0
18 5.2 52 10.4 3.15236 1.52316 3.6 3.52 309.0 753.0
Linear Regresstion Y ON X:Y=mX+b Average 309.0 753.0
2
1 |Slope(m) 2.09951|Linear Equation r 0.993657 |Pstd{mmHg) 760.0
2 |intercept(b) -0.04553 | Sel Point Flow Rate ( X ) (mglfmin} 1.133 r 0.9968235|T)ye 298.0
3 |Correlation Coefficient (r) 0.99992|Final Set Flow Rate = (1} 0 (Pa/Pstd)*(Tstd/Ta) 0.955518651
Result C=(Pa/Pstd)(Tstd/Ta)~0.5 0.977506343
COMMENT
Andersen Instruments, Inc.
y = 3.180823x - 1.426929
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Roead,

Thung Song Heong, Lak Si, Bangkok 10210
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Location Dale May 5, 2023
Anidroguau (2022-01329) Start Time 12:30 PM
Sampler Number TSP No.AS Transfer Standard Type Orifice Stop Time 12:40 PM
Instrument Model HIVOL-BEBCBE Calibrator Model TE-5025A
Motor Serial Number 1203-431 Calibrator Serial Number 3883 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 4640
Plate (Delta H) (A) () () (Y) Temparalure | Barometric | Star Slop
No. | Pressure Drop Across Orifice (inH,0) [AH.\O{Palfpﬂd)ﬂ" ,,,rran"'z Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(Pa/P, )T, “;Ta;]"z Pressure Meter Meter
Positive | Negalive | AH,0 (mmin ) ( fmin ) (K =°c+273) (mmHg)
5 1.6 16 3z 1.74579 0.85321 28.0 27.33 310.0 753.0
T 28 28 56 2.30947 1.12169 36.0 35.13 3100 753.0
10 4.0 4.0 8.0 2.76034 1.33644 44.0 4294 3100 753.0
13 52 52 104 314727 1.52074 52.0 50.75 3100 753.0
18 6.4 6.4 12.8 340159 1.68473 58.0 56.60 310.0 753.0
Linear Regresstion Y ONX:Y=mX +b Average 3100 753.0
2
1 |Slope{m) 2.09951|Linear Equation r 0.995305 Psm[mmHg)l 760.0
2 |intercept (b) -0.04553|Set Point Flow Rate ( X ) (m /min) 1133 r 0.9976497 |T,p | 298.0
3 |Correlation Coefficient (r) 0.99992 |Final Set Flow Rate = (1} 0 (Pa/Pstd)*(Tstd/Ta) 0.952436333
Result i C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.975928447
COMMENT
Andersen Instruments, Inc.
y = 35.757116x - 4.054017
by Qstd-IC
0 R? = 0.995305
70.0
L~
pd
60.00 i
Pk
o
I/
rYd i
50.00
1
L+
40.00 P
A
e
/,‘
Pl
30.00 /]
)id
//
20.00 ]
P
]
//
10.00 —
Qstd (m%min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200 220 240
~
v ompen
Checked By vt AR R A e SRR

( Mr. Prayun Detkla )

Technician

( Mr.Panupon Podang)
Environmental Scientist

F-AB-028, Rev. 02, June 3, 2019



4 Environment Research & Technology Company Limited
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ENVIRONMENT RE? ARCH & TECHNoLogY Co., LTD. el o

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 5, 2023
Ynlagaui (2022-01330) Start Time 10:55 AM
Sampler Number TSP No.A20 Transfer Standard Type Orifice Stop Time 11:05 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2142 Calibrator Serial Number 3883 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2397
Plale (Delta H) (A) (%) (n (Y) Temparature | Barometric |  Starl Stop
No. |Prassure Drap Across Oriice (nH,0)| [AH,0(PalP, )T,/Ta)] ~| Qsld = (1/m)[(A-b)] [ample Fiow Rate Indicatio| IC = I[(PalP,,)(T, JTan'” Pressure | Meler | Meater
Posilive | Megative | AH,0 ( m’Imin ) ( min ) ("K.=*C+273) (mmHg)
5 14 14 28 1.63942 0.80255 0.0 29.39 308.0 754.0
7 25 2.5 5.0 219077 1.06515 38.0 37.23 308.0 754.0
10 34 34 6.8 2.55485 1.23857 44.0 43.1 308.0 754.0
13 4.5 4.5 9.0 2.93923 1.42164 50.0 48.99 308.0 7540
18 55 55 1.0 3.24944 1.56940 56.0 54.87 308.0 754.0
Linear Regresstion Y ON X :Y=mX +b Average 308.0 7540
1 |Slope(m) 2.09951 |Linear Equation ; 0.997662 Pstd(mmHg)l 760.0
2 |intercept (b) -0.04553|Set Point Flow Rate { X ) (m /min) 1.133 r 0.9988303|T,,1 | 298.0
3 |Comelation Coefficient (r) 0.99992|Final Set Flow Rate = (1) 0 (Pa/Psid)*(Tstd/Ta) 0.959894053
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.97974183
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 33.012531x + 2.459238
R? = 0.997662
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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 5, 2023
thulangaui (2022-01330) Start Time 10:45 AM
Sampler Number PFM-10 No.26 Transfer Standard Type Qrifice Stop Time 10:55 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Mator Serial Number 21 Calibrator Serial Numbar 3883 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2610
Plale (Delta H) (A) (X) (n (Y) Temparalure | Barometric |  Start Stop
No, | Pressura Drop Across Orifice (inH;0){ [AH O(Pa/P,, )T, wﬂa}]"2 Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = I[(Pa/P,, ,J{Tmﬂa)]m Pressure | Meter Meter
Positive | Negative | AH,0 (m’/min ) ((C/min) (K ="C+273) (mmHg)
5 13 13 2.6 1.57979 0.77414 28.0 27.43 308.0 754.0
7 24 24 4.8 2.14651 1.04407 36.0 3527 308.0 754.0
10 33 34 6.7 2.53600 1.22959 43.0 4213 3080 754.0
13 4.4 4.4 8.8 2.90638 1.40600 50.0 48.99 308.0 754.0
18 54 54 10.8 3.21976 1.55526 55.0 53.89 308.0 754.0
Linear Regresstion Y ONX:¥Y=mX +b Average 308.0 754.0
1 |Slope(m) 2.09951|Linear Equation fz 0.996812 {mmHg) 760.0
2 [intercept(b} -0.04553|Set Point Flow Rate (X} trns.frnln} 1.133 r 0.9984047 | Tyyrp 298.0
3 |Cormelation Coefficient ( r) 0.99992|Final Sel Flow Rate = (1) 0  (Pa/Pstd)*(Tstd/Ta) 0.959894053
|Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.97974183
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 34.444488x + 0.145240
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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 5, 2023
tunnoennysad (2022-01330) Start Tims 10:15 AM
Sampler Number PM-10 No.5 Transfer Standard Type Orifice Stop Time 10:25 AM
Instrument Model HIVOL-EMBBE Calibrator Model TE-5025A
Motor Serial Number 2015-5 Calibrator Serial Number 3883 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 4654
Plate (Delta H) (A) (X) (n (Y) Temparalure | Baromelric | Stan Stop
No. | Pressure Drop Across Orifice (inH,0) [AH!0{F'aanfﬁ'mnrmfra}]"2 Qstd = (1/m){{A-b)] [smple Flow Rate Indicatio| 1C = I[(Pa/P,, (T, wfl'a]]m Pressure | Meter Meter
Positive | Negative | AH,0 (m’fmin) (min ) (K =°C+273] (mmHg)
5 14 14 28 1.64477 0.80509 300 29.49 306.0 754.0
T 2.4 23 4.7 2.13096 1.03667 8.0 37.35 306.0 754.0
10 33 33 6.6 2525621 1.22445 44.0 43.25 306.0 754.0
13 4.3 4.2 8.5 2.86573 1.38664 50.0 49.15 306.0 754.0
18 62 52 10.4 3.16988 1.53151 56.0 55.04 306.0 754.0
Linear Regresstion Y ONX:Y=mX +b Average 306.0 754.0
1 |Slope(m) 2.09951 |Linear Equation I3 0.998013 |Pstd{immHg 760.0
2 |intercept (b) -0.04553|Set Point Flow Rate (X ) {ma!mln) 1.133 r 0.999006 T, s 298.0
3 |Cormelation Coefficient (r ) 0.99992|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.966167871
Result C=(Pa/Pstd)"(Tstd/Ta)"0.5 0.982938386
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y=34.773177x + 1.237121
R*=0.998013
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 5, 2023
tuaasimyral (2022-01330) Start Time 10:05 AM
Sampler Number TSP No.AB Transfer Standard Type Orifice Stop Time 10:15 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 3680 Calibrator Serial Number 3ga3 Calibrated By Mr.Anan Kengnguennok
Recorder Serial Number 3767
Plate (Delta H) (A) (X) (n (Y) Temparalure | Baromelric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHJOIF'EJPMHT w}Ta}]m Qstd = (1/m){(A-b)] |ample Fiow Rate Indicatio] IC = I[(Pa/P,, )T, ,‘,!Ta}lm Pressure Meter Meler
Posilive | Negative | AH,0 (m’fmin ) (1imin ) K = "C+273) (mmHg)
5 14 14 28 1.64477 0.80509 28.0 27.52 306.0 754.0
7 2.4 2.4 4.8 2.15351 1.04741 36.0 3539 306.0 754.0
10 33 33 6.6 252521 1.22445 44.0 43.25 306.0 754.0
13 4.2 4.2 8.4 2.84883 1.37859 50.0 49.15 306.0 754.0
18 52 52 10.4 3.16988 1.53151 56.0 55.04 306.0 754.0
Linear Regresstion Y ON X:Y=mX +Db Average 306.0 754.0
2
1 |Slope(m) 208951 |Linear Equation r-- 0.997529 |Pstd{mmHg 760.0
2 |intercept (b) -0.04553|Set Point Flow Rale (X ) (ma.’min} 1133 r 0.9987637 | Ty 298.0
3 |Correlation Coefficient (r) 0.99992|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.966167871
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.982938386
COMMENT
Andersen Instruments, Inc.
y = 38.430264x - 3.946949
K {cE) Qstd-IC
R? = 0.997529
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RECALIBRATION
DUE DATE:

.ﬂ VLR fJ.l‘: '|;':’?t| (-_||,_.

Calibration Certification Information
Cal. Date: lanuary 17, 2023 Rootsmeter S/N: 438320 Ta: 295 K
Operator;  Jim Tisch Pa: 740.2 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 3883
Vol. Init Vol. Final aVol, ATime AP aH
Run {m3) fm3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 1.4340 3.2 2.00
2 3 4 1 1.0:10 6.4 4.00
3 5 6 1 0.9050 8.0 5.00
4 7 ] 1 0.8620 2.8 5.50
S 9 10 1 0.7100 12.9 8.00
Data Tabulation
FPa )( Tstd
Vstd Qstd \/ &H( Pstd A\ T2 Qa ﬂH(Ta/ Pa)
(m3) {x-axis) {y-axis) Va {x-axis) {y-axis)
0.9795 0.6927 1.4027 0.0957 0.7042 0.8928
0.9753 0.9647 1.9837 0.9914 0.9806 1.2626
0.5732 1.0753 2.217% 0.9892 1.0930 14117
0.9721 1.1277 2.3261 0.9881 1.1463 1.4806
0.9666 1.3615 2.8054 0.9826 1.3835 1.7856
m= 2.09951 m= 1.31468
QSTD = -0.04553 QA b= -0.028%8
r= 0.99992 r= 0.99992
Calculations
Vstd=|AVol{{Pa-AP)/Pstd){Tstd/Ta) Va=|AVol((Pa-AP}/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd = .
Qstd= lf’m((.\/ﬂl'l( Pstd )( Ta ))b) Qa 1{m<<J&Hi Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 =i RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsimeter manomaeter reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature ["K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 8.2.17, page 30
b: intercept

m: slope

Tisch Environmentai, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

wwiw. lisch-env.cor

TOLL FREE: {877)263-761(

FAX: (513}467-900



Calration Cortificate IT
TH2036-001-011723-ACC-TH

Matter-Taleda (Thaland) Lid.

4674 - B46/5 Lasalle Rd.. Bangna Tal Sub-Disinc

Bangna Disirict, Bangkok 10260
+66 2723 0382

MT-TH SenviceSupport@mt.com

METTLER TOLEDO

NSC-TISI-THS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Callbeation Contificate I0
TH2336-001-HM1723-A0C-TH

METTLER TOLEDO .- = -

Measurement Resulls

Customer
Company: _Enviropment Research & Technalogy Co., Lid.
Addrass. ngwan Rd., T O
Zip i Postat. 10210
Stabe { Provincs: _Bangkok
Creter Number; :
AMAVREBRER
0 33T LT RTE
Waighing Devica
Manuisctirer: Mettlet Tolede insirument Typs: Weighing Instment ..
Modet: AB2M-5 0 hssot Numbor ERTCAL-IN-0048
Sertal Mo.: 123103723 ¢Model:  MAL L
Buiding: WA Tarminat Seral No.:
Floor: .. . Temninal Ascet No.:
Room: a0
Range | Max, Capmacity | Resdablity (d)
1 2209 0.0001g
Procedure
Callbrtion Gukdaline: EURAMET cgr18 v 4.0 (1172015)
METTLER TOLEDO Work instruction: RO Y e e
This hon cetificate s for As Found and As Lait calibrations.
The Ithil of the welghing i was ol d before As Found and As Lel calibrations with a bul-in waight.
In accordance wilh EURAMET vg-18 {11/2015), the test loads were sekcted to reflecl the specific use of the weighing device ar Lo
date specilic i
. Tompsratune
AsFond St 26°C  En
A5 Lefy Start: 236°C End:
Aa Found Cafibration Date: 17-Jan-2023 C (h M‘«jv
As Le CaNbration Date: Fallls
Ixaua Dater: Chawakt Martsuloke
=
TFechnical Manager f Head of Callbration Cenler
Sowars Varsen: 1.29.9.11 © METTLER TOLEDD Faga1of
Fimpont Vst T 1630 This fn 80 cripenal document and may nat be parlally seeduced witheut the
writien, pormiaston o tw [smaty

Famt Nurnbar: FH3C

Repeatability
Text Load; 100 g
A Laft As Found
100.0001 g * Asieh 1., Tes Poen
| U z5d-
100.0001 9 B .
—- e e C 4de . . F
16,0001 g .
3d
W0060029 . : PYI
100.0002 9 “ T K _ T
.19(.).00029 . T : ' * . )
100,000 g e e
] 100.0001 g L .
10 100.0001 g et e T e
....... . R
 Deuton | oaiee
; “h
[
The 07 i I 4raph e bdilty of the rang In which e
Lozt was pertommed,
Tha rogults of s graph 3 baged upan the ahsahle values of the délarencas
frarn s mean value.
Eccenbricity
Tast Load: 100 g
Position As Fourd o Aaleh 3!\ m
1 99.5991 1000001 |
LB a TR LI 1 | | -1d S1d . od N
z 909993 g 100.0002 g r." n ! ¥
3 99,9992 5 100.0002 g I f:“ : [ . I'r’:\ i
a 99.9990g 100.0001 g g bl S
s 99010 wooeets 24 0 o0¢ / N\ 1d | 04/
000029 0.0001 As Found AsLaft
T T fhe e in tha graph rep he ity of the valin which
ihvir hest was parfoamed,
Sofwann Version: 1.23.1.11 & METTLER TOLEDO Paga 2 of 5
Fapar Veralon: 216,30 Tk |3 wn oripanat SoCUmen! md mwy rod ba paninity iepro o wAhnA (he
wilden of the ssulrg P ¥.

Foirm humbar FI10305




Callbration Certfficate ID

Callbration Certificats ID = O
TH2036-001-011723-ACC-TH METTLER TO LEDO . Wlw
Error of Indication
As Found
Refarance Valus | | Ermror of Indication |
0.0000g | ! 0.0000 g -
005009 | | ooo0g |
BT i s e
__oso0g | | oootg [
1.0000 g 0.0000g :
e | e =
1000009 10.0001 g 0.0001 g
5000009 | 4999979 bong .. . 020
s T .
150.0000 g 149.9987 g 0.0013 g
_199.9982¢9 _-booteg
| Refersncevalue | Indication Error of Indication Expanded Uncertainty | k
Kl 0.0000 g | 000005 0.0000 g 01mg 2
[2 0.0500g 0.0500 g 0.0000g 013mg | 2 |
3| o009 0.1000g ~ 0.0000g 0.13mg 2 |
- e T e
(5| 1oo00g [ tooog [ ooog [ ommg | 2
6 50000 g | 500019 | 0.0001g 0.13mg 2
7 100000 | 10.0000g 000009 | 0t4mg 2
8| so00g | s0000g | oooog | 2
9 1000000 | 1000001 | 0.0001 ¢ . 2
10| 15000009 | 15000019 | 0.0001g i 2
11 20000009 | 20000029 0.0002 g ' B
T As Found
* AsLeft
E L1 -
% = e L. ] | Fori d legibility of the graphics
E 4 i R 1 - I """""""""" ’ i only increasing measuramant points
-1 are shown and measurement points
R e . close to zero are not displayed.
£ ;
e —— 5_ 100 150 2
Calibration Points [g]
The uncertainty stated is the ded ur inty 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 ings of the weighing inst

t when it was calibrated,

Software Version: 1.23.1.11
Raepor Version: 21630
Form Numbar: F103C

©METTLER TOLEDO Page3of §
“This ks an eriginal document and may not be partially reproduced withoul the

‘writlen parmission aof the issuing calibralion laboratory.

s METTLER TOLEDO S=rvice
Test Equipment
All weights used for logical testing are traceable to national or international standards. The were d and ified by
an accredited calibration laboratory.
Weight Set 1: OIML E2
Weight Set No.: WS57 Date of Issue:
Certificate Number: O o Calibration Due Date: z
Thermo Hygrometer
Equipment No.: MN2ss  Dateoflssue: 0ub2022 @0
Certificate Number: 22H1503 Calib Due Date: 04-Jul-2023
Remarks
Equipment condition: Good
Mext calibration g to r'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.
Sofware Version: 1.23.1.11 © METTLER TOLEDO Page 4 of 5

Report Version: 2.16.30
Form Number: F103C

This is an original document and may nal be parlially reproduced without the
writlen parmission of the issuing calibration laboratory,



tmomtiotsd METTLER TOLEDO

Measurement Uncertainty of the Weighing Instrument In Use

Slated Is bhe expanded unceriainty will k=2 in use. The formula shall be used for the estmation of tha

ihe errors of indicalion. The vatue R rep 1ts the net koad indigalion in the unit of measure of the device,
Temperalure ient for the ion of the 1 anty i use: 30K
Temperature range on site for the hon of the Y in use; 3K
Linoartzaion of 4 vy Ecp

inty under

ion of

Astet

1..Gueotg 2209 Uh=016mg+ 00147 myrg R Lh=013mg+00067Imalg R

To aptimize the stability of the knearization, besides of the zers kad only increasing measuremant points with a lest load of 5% of the:

measurement @nge of larger are Laken far the caloulation of the linear equation.

and [t ¢ by In Usa for Verkous Net indications {Examples}
- Net Indicalion . An Found ) An Laft
02200 . 0,16 my .73% . 0,13 gy 0.59%
022009 0,16 mg 00 - 013mg 0.060%
22009 0.13 mg Do08T% . 0.14 mg Deosg%
2200009 . 0,48 mg 00022% 0.28 mg 001_]13%
2200000 4 34mg . G0015% 1.6 ma 00007 3%
|
E S O
F N e e
oerghing Fanga 1
A= Fourd
Softamve vamion 1.23.1.11 © METTLER TOLEDO Page Sol 5
Flapon Yefuon: 216,30 THit 18 &R SAgEnDl JOCUMENT And muy (o) be parksly reprotuced withoul e
Fom Shumbor, FHRC witian af th itulyy

o v METTLER TOLEDO _ =

GWP? Canificate

GWP®
Certificate

As _ As '
Found ' Left -

The weighing device meets the given The weighing device maets the given
process requirements. process requirements.
Tesis Performed: " As Found A Left

Process Requirements

Weighing Tokerance: 1% I Srnallest Net Yeight: 4.0500 ¢ Salety Factor 2

Safe Walghing Ranga

Loatt s vt cnemlzey |

(L

]

e Safz To Waigh
—— ——
s | i A H it 1

ot / FEERN vvan o
sty S ol e ikt

e

e

At
WWihlln the vedpos in e g neflaed (ko H li%, o eurver are almpty A visusl rapresanietion, Thia graph rafacts Ad Lah lasog, wnless only As Found
o posfarmed,
SoMwars Vorion: 123,111 SETTLER TOLEDD Page 10l4
FRopad ordon; 2,16,30 Trea 3 an eriginad documan and may nol b parlally apreduced wilhaul tha

Fanm Numbed: F103C wan ol the lawng




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

METTLER TOLEDO :=crvic

Minimum Weight

As Found Minimum Weight Table

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

METTLER TOLEDO

N
(4 B)

Measurement Results

Minimum welghts for differant weighing tolerances and safety factors

2.

Sutety Factor

v

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

L 10
01% | ote0i2g | 032511g 0.49518 g 0.85155 g 1850260 |
02% | 00794a7g | 0160129 024199 g 0.40949 08s155g |
0.5% 0.031€59 ~ oosnag 0.085509 0160129 | 0325119 |
1% 0015809 0031659 | ooatsag | 0079479 | oaeoizg |
=%  0.00788¢ 001560 | 0023729 | 0.03959g 0.07947g |
$ | ooov6g | 00031g |  000s4Tg | 005809 | 0o3tesg |
v Pass: The determined minimum weight meets the requirement for the smallest net weight.
As Left Minimum Weight Table
s - : =
0127359 5 0256429 0387269 ’ 065440 g 1.35584 g
006346 |  012735g | 018166y | 0321629 0654409
0025339 | 005073g 007620 | 0127359 0256429 |
0012669 | 0025339 0038029 |  006346g 01273859
0.00633 g  oot266g | o.otsssg : 0.03168 g 0.06346 g_!
0002539 | 0005069 5 0.00759 g i 0.01266 g | oozs3g !

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,
1/3, 1/5, 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 locks 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 "NIA" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not

ible for the definiti

of the p i s,

Results Summary
| Repeatablility Eccentricity Error of Indication
As Found| " -\' | v
Astef| i e i v
« =Passed
¢ =Failed
1, = Safety Factor not met
Repeatability
Test Load: 100g
As Found As Lsft
Control Limit Std, Daviation Std, Deviation Result
NIA
e |
000013 g |
0.00007 g* 0.00005 g*
000025 g _
0000509 e L
0'00125 g S — T 2 - - ! S . v.. S

“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
test and the calculation of the weight.

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

Software Version: 1.23,1.11
Report Version: 2.16.30
Farm Number: F103C

© METTLER TOLEDO

This Is an original decument and may nal be partially reproduced wilthowl The

writien

of the Issuing

Page 2 of 4

Test Load: 100g
As Found As Left
Tolerance Control Limit Deviation Result Deviation Result

' 0.1% 0.0500 g ' e v I

0.2% | 0.1000g L v

o : e . : o aun

0.0002g 0.0001 g

% | 050009 Pt

2% 100009 Y =

5% 250009 | e e e v
The weighing tol is met if the ion is less than or equal to the corresponding control limit.

Soliwars Varsion: 123,111
Reporl Version: 2.16.30
Form Numbes: F103C

© METTLER TOLEDO
This Is an criginal document and may nel ba panislly reproduced withoul The
writlen pesmissian of the Issuing calibration laboratary.

Page 3of 4
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Attachmeni to Calibration Cerlificate; METTLER TOI.EDO B

TH2036-001-11723-ACC-TH

GWE® Cenificale
Error of Indication
A Found
: Cordrd] limita for varous weighl
Reforsncs veiue| _Emr | 0% ] az% J osw [ % [ 2% 5% ]
0Q000g  0O0o0g N A A A MA - WA
50,0000 9 00003g 00250y 005009 . 042509  0.2500g 05000 125009 .
..1000000g 000089 _0.050
) _ 00013g 007509 500 ¢
20000009 - -0.0018g 010009 020009 050009
Rasult e » ™ oY -
As Lalt

Foonreovauel Eror | 5% | o | oew | % | % % ]
A

0.000] g 0onodg | MNFA, HiA NiA, HfA, LT

50.0000 g Tozso0g 050009 12500
Gig 000019 00500 Wotg 025009  05000g g 250009
00009 00019 00750 045009 037509 075000 _ 1.5000g 375009

“o000009 00002 010009 020009 050009  1.0000g  20M0g 500009

T 0 S, v v

The weighing totzrance is mel il (he error {ol indicalion) for each tes! poil is less Ihan or equal to the comesponding cantiol
limit for that paicular welghing tolerance, Results al o close 10 the zero point cannol be sssessed.

Solhwars Yersien: 123901 € METTLER TOLEDG Fage 4 of 4
Rapert Yanlon; 2,16.30 This |3 an oo geetamenl wd muy el be parially mepeoduced withedl e
Fom Nuvoan F1030 writien Jo of 1w HaLing




ENVIRONMENT RE? ARCH & TECHNoLoGY Co., LTD.

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

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

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO, ) Customer Name s aaudauaus
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2022-01330
Serial No. CM14430004 Calibration Date May 2, 2023
Analyzer Unit ppb Time 1:20 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator T’anabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability
Sandar Gan Value Before After Before | After e
Zero 0 0.6 0.0 - - -
Span 400 400.0 400.0 - - 0.0
| s y=x
Calibration Curve | R*=1.00
I 3 500 S b i Tl —t
| &4 m, !
| g 350 ~ X — l
I ¢>—u ggg ,—.’ b — @ = Before |
| E) 200 — // § e __—_-T_Aﬂer I
T —— - |
& 50 l|"\|.‘lii / i
' (e oo e — -
| 0 50 100 150 200 250 300 350 400 450 500 I
e e Ve R I s D |
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA
Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 36.7 36.0 8.0°C to45.0°C
Chamber Temp CHAMBER °c 451 45,2 430°Cto47.0°C
Pressure PRESSURE mmHg 732 731.4 400.0 to 1,000
Sample Flow SAMP FLOW LPM | 0.453 | 0.453 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 92 92 20 to 100
Lamp Voltage LAMP VOLTAGE V 1073 1073 500 to 1200
S02 Concentration S02 CONCENTRATION ppb 3.1 2.1 0 to 10,000
Motherboard Status IMOTHERBOARD STATUS - OK OK OK
Interface Status JINTERFACE STATUS - OK OK UK

[ <
hpov i
. /—Checked By
(MR.PANUPON PODANG) “acaati r?s';b.n‘r’;’ﬁ?c?c’ﬁ OGY CO. LIl
May 2, 2023

%

: /1-7!0‘7(

(MS.SUTATIP IM-NOI)
May 2, 2023

Calibrate By :

Page 1



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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO, ) Customer Name Wswins raudaunus
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2022-01330
Serial No. CM14430005 Calibration Date May 3, 2023
Analyzer Unit ppb Time 10:18 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 11 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability 5
SN Gas Value Before After Before | After i i
Zero 0 0.5 0.0 - - -
Span 400 397.0 400.0 - - 0.8
i_._._._.._....._._...T._- ..... .._._._._._.._..;.=.x_.
Calibration Curve | R*=1.00
I % 500 - - ch e e I
9 450 44— B
I £ 400 g I
| g 350 ~ 0
| § 300 (;-" " = o = Before ||
250 P 2051
I g‘ 200 ,/ R e = =¥ Afil,er I
i T 150 /__,ﬁ’ RN l
$ ey = i
' (- —= 0.
| 0 50 100 150 200 250 300 350 400 450 500 |
i Standard Value |
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA
Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature JINTERNAL °c 34.1 34.5 8.0°C to45.0°C
Chamber Temp CHAMBER % 45,1 44.5 43.0°Cto47.0°C
Pressure PRESSURE mmHg | 699.5 | 698.6 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.511 | 0.511 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 74 74 20to 100
Lamp Voltage LAMP VOLTAGE V 983 988 500 to 1200
S0O2 Concentration S02 CONCENTRATION ppb 3.7 1.4 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
linterface Status JINTERFACE STATUS - OK OK OK
______ —/’ff —

& 7)
Calibrate By : /%/1"'1 /a?v!

(MR.PANUPON PODANG) “#cieil

May 3, 2023

1By :

55

../r,,ﬁ;;’“
(MS.SUTATIP IM-NOI)
May 3, 2023

Page 1



i 4 Environment Research & Technology Company Limited

’
envi research & I
.

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@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Tsuiad maudauaued
Manufacture HORIBA Location Envi Research
Model APNA-360 Quatation 2022-01330
Serial No. EYC70000 Calibration Date April 5, 2023
Analyzer Unit ppm Time 1:34 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components co = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
|Expire Date :  Oct 22, 2027 S0, = 549 ppm

Single Point Calibration

I Analyzer Value
Standard Gas ta"ﬂ:ﬁf“ NO, (ppb) NO (ppb) NO, (ppb) Stability % Abs Error
Before | After | Before | After | Before | After | Before | After
Zero 0 0.3 0.0 0.4 0.0 -0.1 0.0 - - =
Span 400 415.0 400.0 415.1 400.0 -0.1 0.0 - - 3.8
| = |i
[ Ri=1.00 | |
By i
> i
|l g i
o= —s=— Before
s '
| o == o == After |
et |
| 5 i
T m
| @
b {1 |
: i
i 0 50 100 150 200 250 300 350 400 450 500 !
i Standard Value |
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-360
Observed Value
P t i Nominal R
i £o Before Adjust | After Adjust R
Range ppm 0.5 0.5 0.1 - 1.0 Standard
Signal NO mv 4.0 2.4 Voltage of the measured NO value
Signal NOx mV 9.8 44 Voltage of the measured NOx value
Detector kPa 86.6 86.4 (Present Air Pressure/101.3 x100-20) + 4
Sample Flow LPM 0.7 0.7 1.1+03
NO Slope - 1.19410 1.09710 0.50000 - 2.0000
|N0x Slope - 1.09620 1.00888 0.50000 - 2.0000
|Motherboard Status - OK OK OK
|Alarm Detected - None None None
% ——— < /ﬂ
/’“{ N covi research > Y ,}D‘f
Calibrate By : (7 = C};lecked By : L'/7t¢
(M R.P\ANUPON PODANG) Er':'JJE:.E-—E?Ji_rﬁ?‘.T- CHa TECHNOLOGY CO. LT (MS.SUTATIP IM-NOI)
April 5, 2023 April 5, 2023

Page 1



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Seng Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Calibration Data of NOx Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Tsuiod aaudauausd
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2022-01330
Serial No. FC2E28YU Calibration Date May 3, 2023
Analyzer Unit ppb Time 1:44 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
|Expire Date :  Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 0.9 0.0 1.3 0.0 -0.4 0.0 - - -
Span 400 400.4 | 400.0 | 400.7 | 400.0 ] -0.3 0.0 - - 0.2
! Calibration Curve | Ll t
I 500 |
! 35, 450 007 B |
| & 400 4 o |
| § 3607 N 100.0 I
S50 — e Before |
| 2 200 - g e m=Ater |
IS 150 g '
lee 100 { s I
| so U i
| 0 = |
i |

0 50 100 150 200 250 300 350 400 450 500
i Standard Value |

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Observed Value

Parameter Unit Bafore Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 11 2.0 Voltage of the measured NO value
Signal NOx mV 7.4 7.9 Voltage of the measured NOx value
Detector °C 41.8 41.9 43°C+5°C
Ambient kPa 100.2 100.0 Current atmospheric pressure
DC 24V Vi 235 23.5 24V +0.5
DC 5V v 5.0 50.0 5V 0.5
[NO Slope - 1.20190 1.19850 0.50000 - 2.0000
|NOx Slope - 1.16540 1.16820 0.50000 - 2.0000

\ _ : ot "_'- A ) 7
Calibrate By : - 1 By:

{MR.LPANUPON PODANG)

May 3, 2023

(MS.SUTATIP IM-NOI)

May 3, 2023

Page 1



ENVIRONMENT RE}}EARCH & 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@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Tiwios aaudauaud
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2022-01330
Serial No. J6GUBA4N Calibration Date May 2, 2023
Analyzer Unit ppb Time 10:58 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
|Expire Date :  Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb ) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 5.8 0.0 0.5 0.0 5.3 0.0 - - -
Span 400 400.9 | 400.0 | 406.1 | 4000 | -5.2 0.0 - - 1.5
| Calibration Curve | é’:’; |
I 500 - ; !
| & 450 4— = e . |
i g 400 ["]L I
i g 350 4 = |
I § 300 1 = Before !
i o 200 == After l
i.%-" 200 - ' I
. ®m 150 4
I 2 100 | [
| 50 4° |
i 0 008 s > - - : - : I
i 0 50 100 150 200 250 300 350 400 450 500 i
EECEREN L FRanaard AR A lr etemRiE o i

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

_ Observed Value 3

Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.1 14 Voltage of the measured NO value
Signal NOx mV 23.0 16.3 Voltage of the measured NOx value
Detector °C 42.4 42.5 43°C+5°C
Ambient kPa 101.6 101.6 Current atmospheric pressure
DC 24V \ 23.7 23.7 24V 0.5
DC 5V \ 5.0 5.0 5V 0.5
NO Slope - 0.96061 0.84006 0.50000 - 2.0000
NOx Slope - 0.87643 0.88002 0.50000 - 2.0000

./ﬂ /q\::“;:}_ - — = .//\': N f’/_]
’{/ﬁ/} VFO"I envi research \%‘I'.l%c Eed': By : '—”7#{51],\ /

(MR.PhNUPOh PODANG)
May 2, 2023

Calibrate By :

(MS.SUTATIP IM-NOI)
May 2, 2023
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ENVIRONMENT RE? ARCH & 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@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Whsuios Aaudauaud
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2022-01330
Serial No. PABWVAJ9 Calibration Date May 2, 2023
Analyzer Unit ppb Time 11:13 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb ) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -3.7 0.0 -0.6 0.0 -3.1 0.0 - - -
Span 400 381.5 | 400.0 | 383.0 | 400.0 | -1.5 0.0 - - 4.3
! Calibration Curve | y=x ||
| 500 4 Beal o, Bt Ao o aa Ri=1] |
| = 450 - v g |
| g 400 [ifii’-}[lE |
i g 350 i
w 300
E >m 250 A —{ —m— Before I:
- .E 200 1 en¢m After |
1S 150 - } 1
| & 100 - !
| 50 |
| 0 ¢ T T T T T T T T |
i 0 50 100 150 200 250 300 350 400 450 500 i
fEecie e i imiciiohe UG TR R R R i Ve i

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

: Observed Value ”

Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.9 1.1 Voltage of the measured NO value
Signal NOx mV 17.9 14.4 Voltage of the measured NOx value
Detector °C 41.1 41.9 43°C+5°C
Ambient kPa 100.4 100.3 Current atmospheric pressure
DC 24V Vi 23.6 23.6 24V 0.5
DC 5V V 5.0 5.0 5V 0.5
NO Slope - 1.00170 1.04480 0.50000 - 2.0000
NOx Slope - 0.98810 1.09840 0.50000 - 2.0000

) 9
Calibrate By : '[ -\\Cryfgkbd'r; BJY

{MR.PANUP(;N PODANG)
May 2, 2023

(MS.SUTATIP IM-NOI)
May 2, 2023
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envi research

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

ENVIRONMENT RE? ARCH & TECHNOLOGY Co., LTD.

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

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name Tsivias aaudawaued
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2022-01330
Serial No. CM14430001 Calibration Date May 3, 2023
Analyzer Unit ppb Time 10:17 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability
Standard G % Abs E
R Value Before After Before | After % Abs Emor
Zero 0 -0.2 0.0 = - -
Span 400 403.0 400.0 - - 0.8
i __________________________________________ |
l Calibration Curve | e |
= R =1.00 {
| = 500 — E —l
| E;' :ggl '[-’;!_n{cnr}" |
— 1 . - © = Before ||
| S 350 ™y '
:, 300 A e = _.... i After |
I £ 250 | =
i E 200 - s |
@ 150 — i
| 100 - ~ !
0] TR I
| 0 &= B 4
[ 0 50 100 150Stavdasd Vadueaso 400 450 500 |

b o — — — e f e M § e § e § e 8 e § e e e §  f M § e — —

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °% 35.8 36.0 8.0°C to 45.0°C
Chamber Temp CHAMBER °c 44.8 45.2 43.0°Cto 47.0°C
Pressure PRESSURE mmH 7348 | 733.6 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.552 | 0.551 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 87 88 20 to 100
Lamp Voltage LAMP VOLTAGE \' 900 904 500 to 1200
S0O2 Concentration S02 CONCENTRATION ppb 2.4 1 0 to 10,000
Motherboard Status |MOTHERBOARD STATUS - OK OK OK
Interface Status JINTERFACE STATUS - OK OK OK
<D — Wy
eaviresearch A~ o .
Calibrate By : %ﬂtbﬂm " % ﬁof f

(MR.PANUPON PODANG) Sl

May 3, 2023

May 3, 2023
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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@enviresearch.co.th

envi research

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of SO, Analyzer
Analyzer Performance Test

0 50 100 150 200 250 300 350 400 450 500
[ Standard Value

Equipment Gas Analyzer ( SO,) Customer Name Wswiss naudaunus
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2022-01330
Serial No. CM14430003 Calibration Date May 3, 2023
Analyzer Unit ppb Time 10:25 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability
Standard G 9
BtV e Value Before After Before | After Kb Exoot
Zero 0 0.2 0.0 - - -
Span 400 416.0 400.0 - - 4.0
| — y=x
: Calibration Curve | R?=1.00
! i 500 : B A _ 2 e}
| B 450 : i[;. |
« 2 400 o "
| g 350 —® 1
|52 ggg ,// < : e e |
| 2 200 _3_,,,/%’ SRS Cmond £ |
i E 150 = ,w’ g |
| & gy 5 -
| L_/ |
. 0 lml T T T T i
| .
i |

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
Range JRANGE ppb 500 500 0 - 500 standard
Internal Temperature JINTERNAL % 34.1 34.9 8.0°C to45.0°C
Chamber Temp CHAMBER °c 45.2 45.2 43.0°Cto47.0°C
Pressure PRESSURE mmHg | 704.6 | 708.5 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.5 0.479 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 95 95 20 to 100
Lamp Voltage LAMP VOLTAGE \' 945 946 500 to 1200
S0O2 Concentration SO2 CONCENTRATION ppb 2.5 1.9 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
|Interface Status INTERFACE STATUS - OK OK OK
(7) g LU U LRI et L)) L o F‘?tﬂ _?/:
Calibrate By : ////W FM cavi rescarch Qﬁ;t%keﬁ Bya: %f/’ (!
(MR.PANUPON PODANG) T [~ omo__= “°(MS.SUTATIP IM-NOI)

BWRCNMENT RESEARCH & TECHNOLOGY CO. LD

May 3, 2023 i May 3, 2023
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 031-454-2304,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

The Result of Calibration

Issued by @ Calibration & Test Section : Meteorological Instruments Burgauw Certification No. 288/22
Date of Issue 10 August, 2022 Cenification No. 288/22 10 August, 2022 Page : 2 of 2
Pagec : 1 of 2 Standard HOOK GAGE NO._ 1425 TESTED ANEMOMETER
Ultrasonit Anemometer | Pressare | Vacomm | Velocity Velorily Correction
Object B Wind speed and wind direction m/gee inches H20 | iaies 20 | misec misec msec
1.00 - - - 0.9 0.10
Manufacturer : Davis Instrumsents Inc. 3oz - - - 27 032
500 - - - 49 0.10
Type : Wealher Wizard [ll Product Na. 7425 7.04 - - - 6.7 034
9.02 - - - 85 0.52
Serial Mo, . WC40601A57 ID No. : Mo.16 n.m - - - 10.7 031
1201 - - - 130 0.01
Customer Environment Research & Technology Company Limited, 15.0 - - - 148 0.21
25/113-114 Moo B Soi Chinaket 1, Ngamwongwan Road, 17.02 - - - 170 0.02
Toongsonghang, Laksi, Bangkaok 10210, 20.02 - - - 19.7 032
Calibration Condition ; Tempersture 251 °C  Baromatric Pressure 10052 hPa Wind Aloff Flotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
NATIONAL STAMDARD WIND TUNNEL WIND HRETION TESTED WIND DIRECTION
 Micromanometer Theodor Friednichs FCG4 Senal Mo, 89310118 0 0
 HOOK GAGE NO 1425 Pitot Tube Theodar Friedrichs Type 0803.0000 serial 3023 = a0
M.1LS.T. Tesi Reference Mumber 731/24 1450 : Standard Velosty a1 20 - 30 mveen 180 180
. Ultrascnic Anemometer taclel DA-B50-3TY {sensor TR-90AH) 270 270
Serial Mumber 110730029 (senscr 120629586)
JAPAN  QUALITY ASSURANCE ORGANIZATION - Standard Vekgi a‘m@;’a\\ Calibrated by : 'brm _
' i T NQ ‘?QL Calibration & Test Se

Calibrted by : HdM

ﬂuthiirise_'i_i._:Sign.ak_:\ir}:‘)_ o Mr. Watcharapol Subwat Meteorlagical Instr

Mechanical Enginger

Wr. Warcharapol Subwar folr't'he Chief
. .\I ) W . -'_II - o
Mechanical Engineer Siib-Standard.Instrument
Ay




ENVIRONMENT RESEARCH & TECHNOLOGY CoO., 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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level

Manufacture

Model

Serial No.

Range of Calibrator

Larson Davis
CAL200
5652

- Sound Pressure Level : 93.5dB.

- Frequency
Calibrated By

Calibration Date
Customer Name

1,000 Hz.

Mr.Romsea

May 5, 2023

Calibrator

Kateh

uSin IWsiies aoudauaud $10a : Tasenms Tssoundamanuvasnaanmsiinan

A = - A - = 3 B
ANRANNLWANAIA VaIVTEN nende adia (Inouaud) $1na

_ Equipment Actual Reading (dB(A)) e
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-21 00609448 94.0 93.5 Pass
2 Rion NL-21 00909616 92.9 93.5 Pass
3 Scarlet ST-21D 820863 93.8 93.5 Pass
4 Scarlet ST-21D 820869 93.7 93.5 Pass
5 Scarlet ST-21D 820470 91.8 93.5 Pass
envi research %ol 7
omD b )
Checked By /%T”CEH{DSG Al gyo }, ...........

Mr.Prayun Detkla
Technician

Ms.Sutatip Im-noi
Environmental Scientist
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NAC-TISI-THS 1075
AIV-TISTR s L
CALIRATION F117 CALIMATIIN 0037

,_ﬂ' :TISTF! HECIFISITIS b2

THAILAND INETITUTE OF SCIENTIFIC AN TECHNOLOGIC AL RESESRCH (TISTR)

MTC MNo. EEL. BP. 99/04663

THAILANE INSTITUTE OF SCIENTIFIC ANPR TECHNOLOGICAL RESEARCH (T15TI)

Request No. 21-63/0603 NMTC No. EEL. BP. 93,0665 Request No. 21-65/0605

CALIBRATION CERTIFICATE The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of contidence of approximately 953%.

Submitted by ; Environment Research & Technology Co., Lid.

2 i Chinak 5 SO . Laksi. Banul ) . .
Address L 250114 Moo 6. Soi Chingket 1, Mgammwengwan Rd., Toongsonghong, Laksi, Bangkok 10210 Nominal Dutput of Unit Under Test = 94 dB re 20uP2 at 1000 117

Calibrated at : Electrical and Elecrronie Standards Labormiory, Industrial Matrolozy and Testing Serviee Centre. Acoustic Output in dB re 20uP1, Carrected (o Reference Conditions: 101,325 kPa, 23.6°C and 50 %RH.

: Soi 1€, Bangpoo [ndusirial Bstate, Sulthumvit Rd., Muang, Samuprakan 10280, | 1. Sound Pressure Lovel

Instrument Calibrated : Ambient Environment
Description : Precision Acoustic Calibruor Temperature {234 3)°C Standard Microphone | Measured Sound Presswe | Deviated value| Uncertainty Tolerance limit
Manufacturer . Larson Davis Relative Humidity - (30 + 15} % Type Lovel {dB) (dR) {dR) TECE&0947%:2003 Class |
Maodel : CAL200 Ambient Pressure (101325 + 1.500) kPa 1/2 inch Brucl&Kjacrd 180 93,51 1,49 0,10 +0.40 dB3
Setial No. - 5652 2. Frequency
Standards used : L. Digital Function Synthesizer NF Flecironic DF-1934 S/N (22037,
2, Measuring Amplifier Brecl$Kaer 2636 SN 1337484, Standard Microphone Measured Frequoucy Devimved value| Uncectainyy Talerance limit
3. Progranunable Attenuator Tamagavea TPA-3034 S/h OF 2214, Type (He) (Hz) {HZ) [ECG(942:2003 Class 1
4, Digital Multimeter Agilem 34400 A S/ MY 24003360, 1/2 inch Bruel&Kjaerd 180 D000 X} I = 1.0%
5. Pressuve Transmiticr Vaisala PTB202AD S/ TU630001, 3. Total distortion
4. Audio Analyzer Panosonic VP-7722A 5N 0414770022,
7. Condenscr Microphone Brucl&Fiace 4180 5N 26335246, Standard Microphone Measured Total distention tncerlainy Tedeganee limit
Culibration Procedure; CP-102-04 bosed on 1EC 60842-2003. The seund pressure level of instrument was Type (™) () TEC60942:2003 Class |
measured by standard microphone using an insert voliage wehnique. 142 inch Bruelé Kjacr4180 1.21 & (150 =30%

This mstrument has been calibeated against standards maintained ar Electrical and Eleciranic Standards
Laboraory (EEL), which are waceable 10 the Tnremational System of Unins through the MNational Ingtitute of

Metrology (Thailand).

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 di? fromn manual.

The informuation on actoal reading is avached herewih and the uncertainty limits quoted refee o the
weasured valves only.
Date of Receipt 29 Jun, 2022
Date of Calibration  : 5 Jul. 2022 1/3 Date of Calibratien 5 Jul. 2022 213

A "’5:"-’/‘1{ A If.’?y),.

The results relate arly fo the items tested/calibraled or value assigred

The results relate enly ta the items fested/calibrated of value Jsigned.
Agverlismg the Reportalenificale and publioty of the results excapt in full are protiibited unless written aerrmission is obtained from the govemer of TISTR

Advernsing the Report/Centificate and publicity of the results exceptin fulk are prohibitad unless written pemmigsisn is obtined frem the governor of TISTR, H

FMLBLMTC (02 Ren.d Fha BLMTC (02 Rev.d

Head Office Office/Laboratery Cffice

35 Mu 3 Tambon Khang Ha, Arschose Mong Luang,  Soi 10, Bangpan Industazl Estate, Sukhumvit Foad, 125 Phahoryeothn Road, Chatushal, Bavenck 10900,
Crangwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpakan 10280, Thatsnd  Thailand

Tel. (66) Q 2577 H00H Tl (66} 0 2323 1672-B0 exl, 115, 118 Tei. (66) 0 2579 1121-30 ext. 515, 5225, 5217
Faut. (65) 0 2577 9009 Fax. (85} ¢ 2323 9165 Fax, (66} 0 257% 8592

Cnai 1 rumpasgtistrar th Websiteneswtistronth B-mail - meggtistronth £-mail : surmaleegistnarth

Head Office Office/Laboratory Office

25 My 3 Tambon Khlong Ha, Amphog K Luang,  5ai 10, Bangpod Industrial Estate, Sukhumsit Road, 19¢ Fhahorsyathin Boad, Chatuchak, Barghok 109,
Changwat Pathumthan 12120, Thaillana Amphce Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel, (GE) 0 2577 9000 Tel, {66) 0 2323 167280 ext. 115, 118 Tel. (66 0 2579 1121-30 axt. 521%, 5225, 5417
Fax (66) 0 2577 9009 Fax. {66) 0 2323 9155 Fawx. (66} 0 2575 €592

E-eraiil - ruenpaigtistr.ontn Weksita s tistrorth  S-mail ; miteetistr.orth E-mad ; sumaleegptetecnth



NSC-TISI-TIS 17025

FVTISTR  caveraTion 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605 MTC No. EEL. BP. 99/0665

Nominal Qutput of Unit Under Test =114 dB re 201Pa at 1000 Hz

Acoustic Output in dB re 201LPa , 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&Kjaer 4180 113.52 -0.48 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measwred Frequency | Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 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 0.41 +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 :

Date of Calibration

Date of 1ssue

Approved by :

[uf_ _ﬂ.ﬁa/ﬂj’
(Mr.Nuttapong Niljrusvanit)

Toke £

(Mr.Tawikiat lamsamran)

5 Jul. 2022
6 Jul. 2022

e T

Electrical and Efeéirofic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011265062902932004 3/3

End of Certificate

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

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahoryothin Road, Chatuchak, Banskok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 2000
Fax. (66) 0 2577 9009
E-mail : rumpaigtistr.or.th Website:www.tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) O 2323 9165
E-mail : mte@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mnail : sumalesg@tistr.or.th




Calibralion Cate:
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Meter Gamma (Y)

T-21.2023

Meter Gamma vs Flowrate

Calivration Reference No:
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Consale Kodel;

KC-Sva-v

SITHIP )RN

Phipent Proccis B vaian (EP0}
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METHOD & PRE-TEST CONSQLE CALIBRATION

USING REFERENCE METER # WET TEST METER W.NKSA No, 530961

5-POINT METRIC UNIT

Prevenlive Maintenance & Check

Metar Consoly Information Galloratlgn Condli FactorsiConversions
€ ongate Madel Number XC-572.0 Diate Time M-Jul-23 5.0 40 208 K
Consate Seria] Numbet o Calibration Referenca Na. APEES0HO FE0 mm Hy
DM Model Number SK2SEX Baromeltlc Fressura 756 mm Ky 0.332
DVGM S4rial Humber 006265 Calbeaton Meter Gamma 09980 untiess
Rya Time Mataring Congale Lalibration Mater
DGH Cuifice Voluma WVelume Outiel Temp Cutlet Temp Volume Valume Cutlat Temp Qutlet Temp
Efaped 2H Inithak Firral Initial Flaal Initlal Elnal Inltlat Final
[E]] [P} ¥al ¥erl fla] il {vw) Do [l (et
o T 0 g ™ T L ™ m C C
15.00 1.0 4210714 421,2445 25 25 29571711 2498 BEGDT 25 23
10.00 25.8 4212659 4214557 26 27 298.92765) 299.08914 25 25
300 50.8 A21.5005] 4216953 2 27 20511177 289.32212 25 Fol
1.4 B0.8 4217181 4210296 27 Fi] 29934277 299.55343 25 23
404 120.0 421.9538; 422.1381 28 28 2995150 29976100 2% 25
Results
Slandardized Data Diry a3 Motar
Calibration Factar Flowrale aH
Dy Gag Kelar Callbrallan Mator Valug Variation Sid & Corr 00212 m".,nmm Varialion
] e st (¥orua 1) m fay) {0r qiatsonei} LaHE) {aaHE)
in mmin m’ imiimin mimin mmHID
0.172 0.011 ©.168 0011 04873 -6.006 LI 471.571 4.385
0.164 0.6 0169 Q.08 0.4975 -0.0805 G016 44 388 1.203
f.193 0.024 0.189 0.024 0.377 0.8 0.024 49.025 2151
0212 0.030 0.209 0.030 Q.985 4.006 0.030 41.202 -1.583
1184 2.037 0.182 4038 0.986 4009 0.035 41.740 -1.44%
o.080 ¥ pogrene 41185 AHR Avatage

Mete: Far sH,.onlca prassuie differential that equates 1o 0.7 Seim {0 07 t2m’imin) W Sandard

Note Far Caibealon Faslor Y, the ratio of the raading of Ihe cabbratian meter o Ihe dry gas meter, peeepiable federancs of Indridual values from the sversae is +0 02,

ant N&Si e,

et o Indnndusl vAIue: Prxn Lhe averige is +0 Zinchas {5 1mmd HaL.

. B

Ve -

[ ‘-Sumchal Chatsana }
Servica Engineer
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SITHIP ORN

SITHIPDORN

SRS a5 THERMOCOUPLES SYSTEM CALIBRATION
SA Environmenial / Hygiene Products Divisicn (EPD1)
| Web site : www.slthiphom.com # E-mail: service-cpd1@sithiphom.com

Samplig System Equipment Information Calibration Conditions
Console Model Number XC-572-v Date Time 21-Jul-22 11:00 AM
Ci le Serial Number 1602011 Calibration Reference No. 3APEBS50010
DGM Model Number SK25EX Barometric Pressure 756 mm Hg
DGM Serial Number 0006265 Reference Thermometer FLUKE 714
Meter Box Model Number JENCO 785 Serial Number 9038005
Meter Box Serial Number JC15496

Resuits

Console Thermocouple Simulator
Meter Box Channal Temperature Reading ( °C )

Channal and test point

-18.0 | 25.0 | 38.0 | 93.0 [ 149.0|260.0|371.0| 482.0| 593.0| 816.0 |1038.0
Stack -18 25 37 94 | 148 | 259 | 370 | 480 | 592 815 1037
Filter -18 25 37 94 148
Probe -18 25 7 94 148
Aux -18 25 37 94 | 148
Exit -18 25 ar
Tolerance Range
Stack + 1.50% Absolute '
Probe + 3.0vC Aux +3.0 "
Filter +3.0%C Exit +2.0%C
Signature 9“"\"—'—_
( Surachai Chaisana )
Service Engineer
Bade o nﬁwumﬁiﬁaaﬂ e
e -t T T
4 IPORE  ASSOCIATER DEIPEEY
st andws wealilied $1a Sithiporn Associates Co., Ltd.

451-451/1 OUUESUGS LUMUNUING WAVKNER NSINNY 10700 Tns. 0-2433-8331, 0-2435-8800, 0-2434-9191 UHNT : 0-2433-1678, 0-2434-9510
451-451/1 Sirinthorn Road, u, Bangplud, B

gkok 10700 Thailand Tel. (662) 433-8331, 435-8800, 434-9191 Fax: (662) 433-1679, 434-3510

ERAAI rrantar@eithinharn cam rananar cithinhars ~amm
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Instrument description
Instrument model
Instrument serial no.
ID no_ or control no.
Manufacturer

Probe description
Praobe model

Probe serial

Customer name
Customer address

Total pages of certificate
Receiving no.

Racelving date.
Parameter of calibration

Condition of UUC,

Ambient conditian

Czlibration place

Calibratlan procedure no.

Calibration Certificate

Ceartificate No: G 650472
Date of fsswe @ 25-Jul-22

Flue gas Analyzer
Testa 350 NEW
60534802

Testo SE & Co. KGah

Envirgnment Research & Technology Co., Lid.

254114 Moo 5, Soi Chinnakhet 1, Ngamwongwan Rd., Toongsenghong, Laksi,

Banglkek 10210 Thailand

2 Pages

L-222474

18-Jud-22

Gas Calibrabiond Oygen 2,.498,10.00,21.084 %wvol, Carbon Monoxide 80,97,309.9,1003 pprn,
Mitrogen Dioxide 80,62 ppm, Nitric Oxide 150.9 ppm, Sulphur Dioxide 100.9 ppm)

Used

Al of the Measument ware caried out the stabilized labotary

Tamperature 1234550

Hurmnichty ;55 + 15 %RH

17/121 50i Ngamwongwan 47 Yaek 48, Toongsongheng, Laks, Bangkok 10210

wWi-CL-28-C

e ctilration certifeate axpanded unaedainty of messurement is Sialed as the siandard uncertainty of mpasurent
MufEed DY COVerage f0ror k=2 wivih for 3 Aol RSIbUETON CTESpOnds I 3 coverage probalilty of ancroxinatels 95%.

THS CErtifoate /s apodied only ko em Laoiar test Emvironimental condition.

Tris Cairation Cemificate may mot be reporoiced ofer (han in ful exrapt with the pecmission of the Eswing fainrsaiory.
Cafbration certifcates without signature and seal not vald

This @itration certifcate documents are racebiity to
Intamations! System of Uailts (54}

Date of calibration

FM-CL-G5-C Rev.d

Entech Indlustrial Solution Co,Ltd.

. wiNCh realze messuremant acvoveing & the
20-Jul-22
J
- :
Mr. Sedtawut Nugathonsg Mrs. Nongluck Wongseties
Calibration Technician Tachnical Manager
Page 10f2 13sued Date 2602016

ENT =

Calibration Certificate

Gyialim Certificate No.: G 650472

Standard References  (Table 1)

Standard Certificate No. Vandor
B (G3) e T e
Oygen { 02 ) 10.00 % Vol 2453/1% Linde 18-Jul-23
Oxygen { 02 ) 21.00 % Vol 2436/1% Linde 16-Jul-23
Carbon moroxtde { €0} 80.97 ppm B2 Linde 28 un-33
Carbon monoxide ( C0 ) 309.9 ppm 2803721 Lindle 22-Jun-23
Carbon moncixide { CC ) 1003 ppm 2829/21 Linde 23-Apr-23
Nitrogen Dioxide { NO2 ) BO.G2 pper Eralith! Linde: 25--33
Misric Oxide { MO} 150.9 ppm 285711 Linda 27-Jun-23
Sulphur Giedde ( 502 ) 100.9 ppn 4442720 Limde A0-Howe-22
Measured room conditions
Temperaturs H 22.5 “C  Humidity : S7.5 %RH Pressure 1016.6 mbar
Calibration conditions
Gas Temperature ; 23 Flow rate  © 1,200 ml/min Gas pressure 1024.3 mbar
Calibration Resufts Before Adjustment (Table 2)
Parameter of Standard Standard Mean of Error Uncertainty
Values wic i%)
02 {(%vel) 2498 251 0.2 0.0
02 (%vol} 10.00 %86 014 0.40
02 (%ve'} 2140 21105 0.09 0.80
O (ppm} 80,97 a -1.97 30
O (ppm} 309.9 308 1.9 6.0
€0 (e 1003 1004 1 12
*N02 (ppm) 80.62 755 5,02 8.0
*ND (ppm} 150.9 151 01 B.0
*602 {ppm) 1009 95 45 5.0
Calibration Resutts After Adjustment (Table 3)
Standard Mean of Uncertainty
Parameter of Standard Values wuc Error (£)
Q2 {Yvel) 2498 251 0.0i2 020
02 (%vol) 10,00 9.86 .14 0.40
02 {%avol) 21.00 21.0% 0.0% 0.80
€O (ppm) BO.SY 79 197 3.0
€0 {ppm) 300.9 208 14 5.0
CO {ppm} 1003 1004 1 12
“ND? {(ppm) 8052 8L6 0.8 8.0
MO {permi} 150.9 151 0.1 1]
502 {ppm} 1003 96 -19 60

Rermark 1 1 omolmai = 1 %vol. , 1 pmolfmel = 1 ppm.

* Calibrations marked Not TIS1 Acoredited "in this Certificate have been induded for completeness.”

End of Report

Ftd-LL-08-C Rev B Fagazofl

Entech Industrial Sotution Coultd,

ssued Date 36/02/16

17121 Sai Mearmongwsn 47 Yaek &3, Toorgsorghore, Lans, Bangkok 10210 THAILAND Tel 0-2774-8888 Cakration@entech,oolh

Taw I (T ARARIAECIRSERT waeaw antech ~eth

Taw M CHNRSARNARENT  wamarantark coth

17/121 Sai Mgarewoongwan 47 raek 48, Toongsongnone, Laksi Baegkok 10210 THAILAKD Tel. O-2779-8382 Calibratronfientech.co.th
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"% INTRO TSC Company Limited I WN _#%. INTRO TSC Company Limited
INTRQO Calibration Center Measuring and Testing Instrument 7= INTRO Calibration Center Measuring and Testing Instrument

" Jea

. Banakel : LA ;
W™ 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkol 10230, Thailand ol e 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th iy V Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail ; info@intro.co.th
Certificate of Calibration Certificate Number : MB2-008-2023 Page 2 of 2 Pages
Certificate Number : MB2-008-2023 Page 1 of 2 Pages Calibration Result { Weight ) : Without Adjustment
Equipment : Electronic Balance 1. Repeatability of Reading
The reported uncertainty is based on 2 standard uncerminty multiplied by a coverage
Manufacturer : Radwag factor & . providing a level of conlidence of apprai 5 v The i - =
Mol T e e e cat s e with UKAS M3003 reguiremens Nominal Value Standard Deviation Maximum diff. Between succesive
“This calibration certilicate d the ility to national which (g) (g) (g)
Serial Number : 460684 realize the units of ding to the | ional System of Units { 51).
ID Number : Stack 3 “This Certilicale may not be reproduced other than in full except with the prior wrillen 2000 0.000 0.00
) approval of Calibmtion Center. Intro TSC Co..Lid.
o =
MaxCapacity;z 2000(g) 2. Error of indication from norminal value
Resolution : 0.01(g)
Balance Reading
i £ . Envi Nominal Value Balance Reading | Correction Value | Uncerfainty (%) factor k
Customer Reference : F411 C : Env Ri ch&Technology Co., Lid. Before Adjust
K] 70123 2 i Chinz WE "
CSRS No. 006 5/114 Moo 6 Soi Chinaket |, Ngamongwan Road, (g) (g) (2) (g) (g)
" 2-Jan-2 e o
Date of Receipt : 12-Jan-23 Toong: Laksi, Bangkok 10210 Unlsad 0.00 0.00 0.0084 2.00 .
Date of Calibration : 13-Jan-23 Location : Mass Calibration Laboratory 200 199.99 0.01 0.0085 2,00 "
400 399.98 0.02 0.0086 2.00 -
Condition of this result of calibration
600 599.96 0.04 0.0088 2.00 -
1. Reference Standard instruments :
800 799.96 0.04 0.0091 2.00 -
Instruments Model Serial No. Certificate No. Due Date
1000 999.96 0.04 0.0091 2.00 -
Standard Weight Sct ( 1 g to 5000 g) IN/& N/A 22M1144 20-Jun-23
1200 1199.96 0.04 0.095 2.00 -
2, This Certification is traccable to the International System of Unit maintained at : -
1400 1399.96 0.04 0.095 2.00 -
- Techonology Promotion Association {Thailand-Japan)
1600 1599.96 0.04 0.095 2.00 .
3. This result of calibration was found accurate as shown on date and place of calibration only.
1800 1799.99 0.01 0.095 2.00 -
Method :  Measurement In-house Method Calibration Procedure Mo, CP-CL-07 basc on UKAS Publication Ref : Lab 14: 2019
2000 2000.02 -0.02 0.095 2.00 -

Environmental Conditions :
3. Eccentric or off-center loading

Temperature : (20 + 2 ) °C Humidity : (502 15)% Air Pressure : (1010 10 ) mbar
Reference Position
Ni 1 Value
Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g) (g)
1000 999.96 999.98 999.94 999.98 1000.03
Eccentric Error = 0.07 (g) 3 Y
k3 5
Calibrated By : Mr. Prarchaya Sanguankongvilai Approved Signatory : @W .
| i ran

Date of Issued : 16-Jan-23 Mr. Panuchit Samart ]

FM-CL-11-05 End of report




TECHNCH.OGY PROMOTION ASS0CIATION (THALILAND-JAPAN)

CUORPORATE SERVECES 3: EQUIPMENT CALIFRATION AND TESTING SERVICES

3340 PATTANAKARN ROAD S01 15, SUANLUARG, SUANLUANG BARGKOK 10250
TEL. 9-2747-300-37  FAX. 0-2719-9454

E

F
e

HEC-TIZI-TISIT025

CALMBRATION badé
Cert.No.: 22CH1753
Page.: 10of 2
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Eutech
Model : pHTestr 20
Serial Mo. : 3015187
ID Na. : NGL.2T7
Condition As-Received: Used llem
Received Date :

Calikration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedurs

27 December 2022
27 December 2022
2212-0734WN-9

Erviranment Research & Technolagy Company Limited.
251114 Moo &, Soi Chinaket 1, Ngamwingwan Road,
Toongsonghong, Laksi, Bangkok 10210

(25 + 25) "C

(60 + 15} %

In - house method |

Cendition of this calibration result

Cert.No,:

- CP-CH5 by direct measurement with standard

veoltage calibrator and direct measurement

with cerified reference material (CRM}
Calibrated by :

Wargkorn Lerngagtrakul

pea

Approved Signatory

Approved by :

{ ) Malee Butkruea
{ ] Saithip Meangrnai
{ \/)/Ponpan Paipim

Issue Date :

28 December 2022

‘The Uncertainties are for # confidence probahility of approximately 93%

Tl cemilicate miy not be neprodugcd ouber than in fullexeer with the prior watier

Agproen ] of e head ol Corpreate Seeviecs 3 2 Equipnent Cabibranon wied Testiog Services,

A 0048897

22CH1TE3
Page.: 20f2
1. Centifizd Reference Matenals : The measurement resulls are traceable o 81 through CPA chem Lid.,
ANSI-ASC National Accreditation Board, Accredited No. AR-1835
Buffer Sotution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem 826586 09 July 2024
pH 6.967 CPA chem B23322 20 June 2023
pH 10.008 CPA chem 828590 03 July 2023
2. This certificate is valid only to Lhe ilem calibrated on date and place of calibration.
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,10)
|— Linit Lnder Standard pH Actual pH |Actual my Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading |pH Measuremeat facter
{mV) {%) k
pH  Electrode 4.008 4.02 NFA, 0.0079 2.00
SiM.: 3015187 5,987 7.0 MiA 0.011 2,00
10.008 10.02 NIA, .01 2.05
Remark - pH rmeler does not have vollage mode.

- Can not connecl the BNC beciuse the plug does not match wilh ihe socket.
- NiA = Not Available

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by @ coverage
factor k, providing a level of confidence of approximately 85 %

-ola-

2

a 1142232



Callbration Certificate 10

METTLER TOLEDO

THZ03E-00EONMTRA-ACT-TH
Mattier-Tateda [Thakand) Lid.
84644 - 84645 Lasalle Rd.. Bangna Tal Sub-Disirict
Bangna Distict, Banghok 10260
+§6 2723 0262 .
MT-TH.SenaceSupport@mt.com NSC-TISITIS 17025
CALIBRATION 0062
Customer
Company. Environment Research & Technalogy Co., Lid.
M: = Rd" T‘ - - h = e
Chty: Contact: Ramita Taengthai
Zip { Postat:
Stavta / Provh
Owclat Mumber:
Weighing Device
Manufacture Mewer Toledo Inatrument Typa: Weighing Instrument
todel: _Ms2045/01 Aol Humber: | ERTC-L-IN-0ER
Seral No.: BaMesisyT Torminal Model: MA e
Suding: NA, _ _ Torminal Serlal No.: Dad,
Floar 5 o Terminel Azs# No.: MNA
Room: 504
Range M. Capacity Randability ()
o 22049 00001 9
Procedure
Calwation Guldoling: ——
mmmmlm v mmemaeas e e s e e————
This cabibeat] for As Found calibration, Ne As Laft was p - the device
was nol modified afler As Found calibeation, Thereflare, resulls for As Lett carrespond to As Found.
The ilivity/span of the t was adjusted before calib with & buill-in weight.
In accordance wilh EURAMET cg-18 (11/2015), the 1est Inads were selecled to reflect the specific uze of tha weighing device of 1o
. Tompersuna - .0 Humidity
As Found Slet 227°C  End:236°C  Statid6S%
As Found Callbrstion Duaba: G (lﬂ }. ILJ _ V
As Left Callbralian Dista: CLILRN ]
Izsue Dais; Charwalil Marisuloke
Approved Slgrakony:
Ti rHead;fc ibration Cemer
Sodvears Varsan; 173,111 £ METTLER TOLEDO Page 1 of &

Rapor Varseon; 216,30
Form Mumber, F103C

THE |3 a0 coganal docmed and mey nal be parkelly rpeeducad wihoul ihe

wrinian

of the lamang

Calibration Cartficate ID
TH2035-003-011723-ACC-TH

METTLER TOLEDO - - =

Measurement Results
Repeatability

Test Load: 100 g

Eccentricity

The: “0F |t the grapd
18zl was parformed.

As Found
* pstlef

iy of the

W wnich the

The rasulls of this graph are basea upon ine absolule values of tha diferaoces

T the: meéan value.

Tosd Load; 100 g

. %e.90999

NfA

0.0001 g
The “d” in tha graph tha ity ol the al in which
tha tasi was perfomed.

Sofwmen Varsion: 1.239.11 B METTLER TOLEDO Fage 2ol &

Repar] Varsitn: 2, 16.30
Foarn Number: F1D3C

This s an arigingd document ood may ol ba palally fapracused wihoul the

wiirian

of lhe e=suing



Callbration Certificate ID E 0 0 [N - Callbration Certificate ID OLEDO DY 7a a0
TH2036-003-011723-ACC-TH METTI‘ R T LED e s TH2036-003-011723-ACC-TH METTLER T i i
Error of Indication Remarks
As Found EACT adi e
| Reference Value Indication Emor of Indication | Expanded Uncertainty | k -
118 DOooog | _Obocog |  0.0000g . 0.10mg 2 . )
2| o005 | 005009 | oo00g | odzmg 2 . BRI
3| "q_mgg g 0.1000 g | 0.0000 g | 0.12mg 2 | Calibration data net decide by calibration laboratory
4| 050009 | 050009 | 00000g | 012mg 2_| End of Accredited Section
5] 1omg 100009 | 0.oooog | 2 The information below and any attachments to this calibration cerificate are not part of the accredited calibration,
6 | 5.0000 g 5.0000 g | 0.0000 g
7 10.0000 g 10.0001 g 0.0001g
|8 |  s0000g | 500009 | 00005
9 1000000g | 99.9999g -0.0001 g
|10 150.0000 g 149.9999 g -0.0001 g
1] 20000009 | 1999999 | -0.0001g
[-X] — ————————————————— e
* AsLsft
B e _
E oo
5
Bl EITE RSRRSEETE)| (e 1 .|  Forimproved legibility of the graphics
R : ST | only increasing measurement points
= Bt g T S are shown and measurement points
B close to zero are not displayed.
g T SR (R
2.4
G 100 00
Calibration Paints [g]
The uncertainty stated is the expanded inty at cali btained by multiplying the combined ui y 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 approximatety 95%.

The user is responsible for maintaining wtal ditions and the settings of the weighing instrument when it was calibrated.
Test Equipment

All weights used for metrological testing are to national or ints ional standards. The weights were calibrated and certified by

o " 1 laboratory

Weight Set 1: OIML E2

Weight Set No.: wss?  Dateofissue: Dol .

Certificate Number: 177037 Calibration Due Date: 03-Jul-2023

Thermo Hygrometer

Equipment No.: IN255 ; Date of Issue: ZO-Jul-ZUZZ_ _______________________

Certificate Number: Calibration Due Date: 04-Jul-2023
Softwaro Varsion: 1.23,1.11 © METTLER TOLEDO Fage 3 of 5 Sofhware Version: 123,111 © METTLER TOLEDO Page4of 5
Repart Version: 2,16,30 This |s an original document and may not be parilally reproduced witheut the Report Version: 2,16,30 This Is an original document and may nel ke panislly reproduced withoul the

Form Number: F103C wiritlan panmigsion of the Issuing callbration laboralory. Farm Numbaer: F103C written parmission of the issuing callbration laboratary.



Callwatiion Ceniificatte IO METTI.ER TOLEDO Attachment to Calbration Corlificate:

TH2036-003-D11723-ACC-TH S TH2086-003-011725-ACC-TH
GWR® Cenificale

Measurement Uncertalnty of the Weighing instrument In Use

Stated is Ihe expanded uncenalnty with k=2 in use. The lommula shall be used lor the eslimation of the inty under consideration of
the emors of indicalion, The value R represents the net load indication in The unil of measure of the device.

Temperature coafiician for the svatualion of the uncertainty in use: B L - G W I
Temperature range on sile for the evaluation of the ur ity in use: 3K [T

Lineartration of Uncertainty Equation

1 0080tg 209 Ur = 0,92 mg + 0,00474 mevg - R L

To optanize Ihe stability of the linearizalion. besides of Ihe 2eio lad only increasing meaturement points with a test Inad of 5% of the
measurement range o larger are Laken for he caledlation of the linear equation.

Absokfie and Rislathes Measuremant Uncartainty in Lise for Various Net indication (Examples) As As
00220 g 012 mg a.55% N, N : Found R Left W

022009 012mg ) 0.055% MiA, - NEA,

2 g 7128 .
_______ 20009 0 MA The weighing device meets the given The weighing device meets the given
000009 A process requirements. process requirements.

e e .. : e Tesls Performed: 7 As Found  Asleft 77 Noadiustmentsimodifications made. As Lefl resulls
comespond lo As Found,
P z
3 =P H
S A Process Requirements
E I
Z % Weighing Tolerance: 1% l Smallest Met Weight: 0.0500 g Salety Factor 2
E 3
H B e e
Yenghing Barga [] Aascng 5]
Aa Found Ax Lafl
it M) e | ]
Wit ng T [
; |
. !
: i
. Safa Ta \Weigh
S
———
Parr-Rr—— it
Cay R AR Ly
Hmmtatats S Yt e
erim
bl
LT
Whia (D vaksed W his praph rollod lha athel - TR v o sy @ ulsud? rgoeaomonien, Thix gragh reflacts A Lot festing, urboss onky Ax Faond
Wik [T,
Sedwars Varsion: 123,111 © METTLER TOLEDD Page 5 of § Soltwar Varson: 123319 & METTLER TOLEDD Page 10l 4
Rapon Yanion; .16,30 This i aen cobghiall Sacavadd and may not be parilally reproduced wihalt ihe Rapart Varakan: 2.16.30 This I3 ah oHfEAo GOGUMANE DMy $61 ba goriolly mproduced witbaud iha

of the isaulng

Faom Sumipar: FI0M writen o i lasung Fiourn Numben FA030 wiiran



::::::;’::13:“&2““”““! METTLER TOLEDO i__—_ ViCE Attachment o Calibration Certificate: METTI.ER TOI.EDO Servic :

TH2036-003-011723-ACC-TH
GWP?® Certificate GWP® Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary
Minimum weights for differant weighing tolerances and safety factors | Repeatability Eccentricity Error of Indication
Tolerance | 1 | 2 3 5 10 AsLeft 5 ; [ %
0.1% | 011794 g 023700 g 0357219 0.60113 g 1.23215¢g =P
02% I 0.05883 g 8 0.11794 g 0.17733 g | 0.29696 g 0.60113 g % = Failed
05% | 002%0g | 0047049 | 0070635 | 0117s4g 0237005 e
1% |  o;ireg - D035 | Q05883 g Atredg | o lau s
2% 0.00587 g | 001174 g 0.017629 | 0.02938 g 0.05883 g |
= oozsg | oowmg | oooroeg | ooures | om0y | e
W Pass: The determined minimum weight meets the requirement for the smallest net weight.
Test Load: 100 g
As Left Minimum Weight Table
Minimum weights for diffarent weighing tolerances and safety factors

Safety Factor | 0.1% NIA | o NA |
—— . = : - z , % | . 0.2% 0.00005 g ' v |
0.1% 0237009 | o219 | 0601139 | 122159 | o8 e . 0.00004 g* T 0.00004 *
02% 011794g | 047733g 0.29696 g  oe0113g | 1% 0000259 [ - .
0.5% 0047049 7063 g 0.11794 g 023700 | % 0.00050 g ad hd
% 0.02350g 0.03526 g 0.05883 g 0.117%4 g | K 5% i _boosg | | b TS ..
2% 0.01174 | 0.01762 0.02938 | 0.05883 |
2 3. ____g_ il 1 e B -g---—-——- “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
5% 0.00470¢g | 0.00704 g 0.01174 g 0.02350g | s 2 I :
o o4 g . rep bility test and the calcul; of the weight.
b 4 ¢ Thie determirved minkmum weight meats tre requiremient for the smallest et Waight. The weighing telerance is met if the standard deviation is less than or equal to the corresponding control limit.
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, Emm

3, 1/5, er 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.

Test Load: 100 g
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 As Found As Left
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 Control Limit | Deviation Result Deviation | Result
measure to apply for future measurements. 0.0500 g

e

0.1000 g v
Notes on minimum weight values in above table: 0.2500 g v
o % 0.0001 g | 0.0001 g
1. I "NJA" is shown above, no appropriate value could be calculated. 0.5000 g '
2. METTLER TOLEDO is not respansible for the definition of the p requirements. i [
- S— X .
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Soflwars Version: 123,111 © METTLER TOLEDO Page 2of 4 Software Version: 1.23.1.11 © METTLER TOLEDO Page 3 of4
Reporl Version: 2,16,30 This Is an original decument and may nal be partially reproduced without the Raporl Version: 2.16.30 This Is an erginal document and may nol be partlally reproduced withoul the

Farm Number: F103C writlen of the Issuing Farm Number: F103C written of the Issuing




il iepiss it METTLER TOLEDO . - .

TH2036-003-011723-ACC-TH
GWF Cenificats
Error of Indication
Ag Fornd
: : - Controd limits for various weighing felemnces
ReferancaValve| Emor - 0.1% 0.2% 1.5% 1%
000009 000M0g | MA L MR WA A
5000003 00000g  00280g  0.0500g 042509 025009  0.5000
10000005 -0.00019 025009 0.5000g
) 0000 o 0.0001 9 . a . 0.335(19_ 0.7500 9
20000009 000019 0.1000g 050009 LOUOCQ
Result - T A M v LT
As Loft

Roforence Vaive| Emor | 0% | 02% | O5% [ 1 [ 2% [ o% |
MA NAL NA NA L MA T NA

oont0g ...00000g WAL . WA
5000005 00000g 002509 00500g 012609 025009 050009 ° 125009

10000005 00001g 005009  0.1000g 025009 050009 10000 250009
15000005 000019 00750  0.100g 037609  07E0g 150009 375009

20000005  -0.0001g  D.4000g 020005 050009  1.0000g 200009  5.00009

The weighing toleranse is met if the arrer {of indication} far each lest poinlis less than or aqual to the comesponding conliol
limit for that parlicular weighing toterance, Resulls al ar dose 10 Ihe Zero poinl cannol be assessed,
© METTLER TOLEDO Fage 4 of 4

Stdiwies wrzian; 123,111
Fraport Verslon: 21630 Thia 12 on cnigana) docsmand snd mey dot B parlally bepru s witheul e
wiiten of 1he iauing

Foam St F103C
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

i

CORIORATE SERVICES 3: CQRIPMENT CALIERATION AND TESTING SERVICES ze_’/::“\\‘
5344 PATTANAKARN ROAD SCU 15, SUAKLUARG. SUANLUANG BANGKOK (125D el prr A
TEL 02707 FAX, 027199485 CALILAATION o

Cert. No.: 23TM32
Page: 1¢f3

Certificate of Calibration

Equipment : Hot air Oven Cert. No.: 23TM32
Condition As-Received :  Used ltem Page : 2 of 3
Reference : 2301-00020N-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OTD2 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Deteclor { RTD ) and
Thermocoupla Type T,

The temperature scale used was based on [TS-90.

Condition of this result of calibration
1. Reference standard instrument;-

Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023

2. This certificate is vahd only to the ilem calibrated on date and ptace of calibration,
3. This certification is traceable to the International System of Unit,

Equipment : Haot Air Oven

Marufacturer : Memmert

Model : UF 110

Serial Na. : B414.0852

10 No, : ERTC-L-In.-048

Submitted by : Emvironment Research & Technolagy Company Limited.

25114 Moa 8, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi,
Bangkok 13210

Location : Laboratory (ERTC)
Received Order : 4 January 2023
Calibreation Date © 4 January 2023

Ambient Temperature : (2610 c

Relative Humidity : {S0+30)%

Calibrated by - Preacha Hiahib

Approved by : WLL .

Approved Signatory

{ ) Pomlhippa Tameyakul
{ ) Malee Butkruea
{ ) Suwit Jmjai

Izsue Date : 16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

Thi werlifcms may run be eproduced el ler v in Dl e wids e griee wamcn

Appreval of the feewd of Corpoeaee Services X2 Eqaipiwin Culisotion and Tesiay Services.

A 0049319

Result of Calibration :- { ™1 Without Adjustrnent
Function of UUC* ; Termperature Source
Fresh air setting : Close Environment during calibration
: Beginning Finished
1/2 . Temp. { °C ) 28 32
FEL Humid. [ % ) 60 55
< - AC Supply ( Volt ) 220 221
?9 fraf.t
" § ™ s Ref, Std. ID No: @
L Calibration Point
= Pasition:| ([104}°C (180)°C
v 1| 217RTD01 | 22-47TC-0n
© 2 | 217RTD-02 | 19-17TC-02
) 3 TITRTD03 | 19-17TC-03
Probe Installation Details : Dimension of Chamber : P 17RTD-04 - 1_9_1F|‘(;To4
a= 50 om = 940 m 8 | 1rtD05 | 1847TC05
b= 50 om W= 0%  m e | tiRvo0s | 177008
.o 50 em H = - 0.48 m - “rrToor | o .
Capacity = VA b m* e T 7RTD0e
T 9ref) | 17RTD-09

Mty

a 1142804



Equipment : Hot Air Oven Cert. No.: 23TM32

Condition As-Received : Used Item Page: 30f3

Reference : 2301-00020N-3

Result of Calibration :- { ™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc~ uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (c) (°c) {(£°C) (°c) (*c) (£°C) k
104.0 104.0 104.0 0.10 0.95 1.6 0.42 2
180.0 180.0 180.0 0.29 1.8 3.3 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.630 | 103.574 | 103.239 | 103.951 | 104.422 | 104.052 | 103.192 | 104.041 104.089
180.0 179.691 | 179.816 | 178.321 | 179.612 | 181.116 | 179.997 | 178.605 | 179.735 | 179.508

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximurn and minimum measured temperatures throughout observation,
UuUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o-

M.

a 1142803
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN} %}’;
CORPCORATE SERYICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES ;1_1 — 9

NS N
5345 PATTANAKARN RUAD SO1 |3, SUANLUANG. SUANLUANG BAMGKOK 10250 A L7 AN Equipment : Hat Air Oven Cert. No: 23TM31
TEL ATITA002T FAX. 6215 CALIBRATIGH 0008 Condition As-Received :  Used Item Page: 2 of 3
Refarence : 2301-00020M-2
Cert. No.: 23TM31 Procedure Used :-
Page: 10of 3 Calibration were conducted using calibration procedure CP-0T02 according o direct measurement
C ertificate Of Calibration method with Data Acquisition which connected with Resistance Temperature Deteclor { RTD ) and
Thermocouple Typa T,
The temperature scale used was based on [TS-G0.
Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard instrument: -
Mapufacturer : Binder Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisition 349727 MY57013823 22LM24 26 Feb 2023
Model : FED 115 £2 2. This cerfificate is valid only la the ilem calibrated on date and place of catibration.
3. This certification is traceable to the International System of Unit.
Serial No. : 11-22823 Result of Calibeation i { *} Without Adjustment
Funetion of UUC™ ; Temperature Source
1D No. : ERTC-L-In-076 Fresh air setting : Close Environment during calibration
) Beginning Finished
Submitted by : Enviranment Research & Technelogy Company Limited, Temp (°C) of 3
25/114 Moo 8, Soi Chinzket 1, Ngamwongwan Road, ii’ E‘ REL Homid. { % | 60 55
Toongsonghong. Laksi, < <] AC Supply { Volt ) 720 221
Bangkok 10210 gt
tocation : Laboratory (ERTC) H $ HE $ Ref. Std. ID No.: @
7 Calibration Point
Received Ordar : 4 January 2023 2 W"’-—;:i;rz c/h /: "
Calibration Date : 4 January 2023 - Pasition (1043}°C (180}*C
Ambient Temperature : {2610} °c W
Relative Humidity : {50 +30)% ; —E-H—i :Ig:g; f:1 Egg;
Calibrated by - Prescha Hiahib . ] T3 17RTD03 | 19-17TC-03
Probe Installation Details Dimension of Chamber : "4 | 17RTD04 | 1917TC8
a= 50 cm b= 040 m 5 7RTDOS | 18417TC-05
Approved by : WLL . b= 50 em W= 0.60 m T8 T 17RTD08 | 19917TG.06
Approved Signatary c= 50 cm H= _ 0.48 m Sy T rT07 | 1earrelor”
{ ) Pomthippa Tameyakul Capacity = 092 m? 8 | 17rTD-08 | 1977C0B
(/) Malee Buiknuea airef) | 17RTD-08 | 19-177¢00
{ ) Suwit Imjai
Issue Date : 16 January 2023
The Uncertpinties ave for 2 confidence probability of approximately 95
Thiv ccrtificale may oo e e ogdweed other Qi i ik, cheepd with Lig prioe wrillcn
Approval ol e e ::l' (_'mpur.nllu Servives 3 Bydipmenn Calibeniva aml Teaimg Scovives, m .

A 0049318 a 1142806



Equipment : Hot Air Oven Cert. No.: 23TM31
Condition As-Received : Used Item Page: 3of3
Reference : 2301-00020N-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* ; Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty| Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (°c) (’c) (£°C) (*C) (’c) (£°C) k
104 104 104 0.16 24 2.6 0.86 2
180 180 180 0.34 6.1 8.8 1.8 2
Calibration Measured Temperature ( °C )
Point Position
("C) 1 2 3 4 5 6 7 8 9 (ref.)
104 104.819 | 103.334 | 104.574 | 104.185 | 103.981 | 103.001 | 105.409 | 103.368 103.014
180 176.454 | 179.253 | 182.386 | 180.810 | 181.999 | 178.253 | 184.629 | 179.227 178.688

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum differerice of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuce :
Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o-

Mol
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Callbeation Certtiicle (D
TH2036-004-011723-ACC-TH

Mettier-Yoleda {Thaltand) Ltd.

BA6M - BAES Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+EE 2723 0382

MT-TH.Service Suppon@mi.com

Accuracy Calibration Certificate

Customer

METTLER TOLEDO

MSC-TSITIS 17025
CALIBRATION 08162

Compary: _Enwironmert Research & Technalogy Co., Ltd.

Adktross: 250114 Moo 8, Sai Chinaket 1, Ngarrmwe
City: L o
B Poetal L
Stata / Provics: Banghok

T T

TAHTTIES

_Ramita Tasngthai

Waighing Davice

Mettter Toledo nsirument Typs:

Asnset Number:

RTCA-IN-114

Welghing Instrument ..

Tarminad Model:
e Teminal Sedal No.:
Terminal Asset No.:

Raadabifty (d)
. hotots

Procedure

Callbraton Guideline:

METTLER TOLEDO Work Instruction:
This calil ion cerib i

was not medified aftar Az Found calibration, Therefore, results for s Lefl corespond to As Found.

EURAMET cg-1Bv. 4.0{112015)
_CPIND0ZIZ0

for A5 Found callbralion. No As Lefl calibration was pariommed because the device

The sensilivity/span of the weighing i was adf before calitralion with a buill-in weight,
In accordance with EURAMET ¢g-18 ( 1172015), the test Kiands ware selected 1o reflect the specific use of Ihe weighing device or to
dale specific i Lyl
s Found S 237°C  End: 235°C  Starc4s6% 0 End: 68N
4
Az Found Caltbration Dote: 17-Jan-2023 [ C, l.'bj_
As Left Callbration Dote: Nia _ 4 -IV
lasye Date: 18- o Chawalit Martsuioke
Appraved Sigratory:

ST

Technical Manager f Head of Calibration Center

Sofwaia vereion: 123,111
Rapar Veralon; L1620
Fism Numbae F 1030

© WETTLER TOLEDO Page 1ol 5
Théa is wn orginsd documant snd may red be paniolty naprooesid withool I
Mban lar ol tha d3uing ¥

Cabralion Cartificals 1D -
TH2036-004-011723-40C-TH METTLER TOLEDO -
Measurement Results
Repeatabllity
Test Load: 100 g
-
1 . 1 lesl Port
o ITET . =54
2 95,9959 g . .
— o W e
e 15050005 s
5 N . 2d
8 S 3
7
8
......... |
............ -
The 5 i (bt eaph iha i‘“‘ o tha P i whish e

test was perfommead.

The results of iz graph 365 based Upan the ahgakte vaiues of the diiorences

Hom e mean value,

Eccentricily
TYost Load; 100 g
L Asfoed | Asien /Ff\
. 1 9339 :
............................ sagmse o MA Sod a0y
2 59,9999 g i |
T sk i Ay ]
2 T L 1
4 | = /
......... L 0d - 0d S
s
Memum 00001 g NA As Found
......................................................... = no i v oo . o S
Ihe test was parformed,
Sottwats Voran: 1.23.1.11 ©WMETTLER TOLEDE Page 2ol §
Fapot Voakon; 116,30 Thiz b an original docurnint and may not be parilally caproduced withaul e
Farm Mumber F1930 wiiben o i lasuing




Calibration Certificate ID

METTLER TOLEDO -crvice

Calibration Cartificate 1D
TH2036-004-011723-ACC-TH

METTLER TOLEDO Scrvice

Remarks

FACT adjusti

Equipment condition: Good

Next calib

sp

Calibration data not decide by calibration laboratory

End of Accradited Section

TH2036-004-011723-ACC-TH
Error of Indication
As Found
| Rafarence Value Indication | Emor of Indication |
1] 0.0000 g | 0.0000 g | 0.0000 g |
(2| 005009 |  o00siog | 0.00009
3 0.1000g | 01000g | 0.0000g
| 4 05000g | 00000g
LS __1oo00g | 0.0000g
| & | 5.0001g | 0.0001g
[ 7] 10.0001g 0.0001 g
8 | 499%9g | 000015
9 ;_ 100.0000 g 99.9999 g -0.0001 g
R SIS i Al
[ 10| 150.0000 g 150.0000 g 0.0000 g
{11 20000009 0.0001g
= i - i As Found
* AslLsft
s
S 2 - For improved legibility of the graphics
E 5 - o only increasing measurement points
k] i are shown and measurement paints
E . close o zero are not displayed.
S LR R
Calibration Paints [g]
The uncertainty stated is the expanded y at calibrati by muitiplying the combined ur 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.

Test Equipment

All weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by

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

s s
Weight Set 1: OIML
Weight Set No.: wssT  Dateoflssue: O6Jan-2022 2~ @0
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: Date of Issue: (20-Juk2022
Certificate Number: Calibration Due Date: O4-Jul2023 0
Software Version: 1.23.1.11 © METTLER TOLEDO Page 3of 5

Repart Varsion: 2.16,30
Form Number: F103C

This Is an original document and may nat be parilally reproduced withcut the
writien of the Issuing

Software Varsion: 1.23,1,11
Repert Verslon: 2,16,30
Farm Numbes: F103C

©METTLER TOLEDO
This is an criginal document and may nol ba panlally reproduced withoul the
written of the Issuing

Page 4 of §



Callbration Carificats IC

THE035.00401 172 ACCTH METTLER TOLEDO .- = .

Measurement Uncertainty of the Welghing Instrument in Use

Stated is the expanded uncenainty with k=2 in use. The lotmula shall be used for the estimation of the anly under

the emors al indication. The value R represents the nef load indication in the unil of measure of the devies.

Tamperature coefficient for the evatuation of the inty in use: RO
Temperature range on site o ihe evaluation of the measurement uncerainty in use: 3K
| o U T

1 Q.0001 g 2mg

U-=0.13mg+ 000647 malg R - . A

To optimize the stability of the nearizabion, bezides of Ihe 2ero load only increasing measurement points wilh a test laad of 5% of he
measuremen range o [arer are taken for (he calculation of Ihe linear equation.

Absplute end Fotative Messumment Uncerbakty in Lise for Various et Indicrfiors (Examples)

0020 g 0.13mg _0.59% hA, A
2200 .13 mg 0,06_‘_3% NA o Nia
22000 g .14 mg 0.0066% NiA . o HiA
220000 g 0.27 mg 0.0012% MNA A

NI, A
F
g
R
H
=
3
:
£ 3
i E L e
“Weighes Ranga Roang k3]
Ax Found AsLafl
Softwars Vorson: 123,111 £ METTLER TOLEDO Fage Sof §
Rapon Version: 16,30 This [= sn A docimen] ond mpy ool be parisity rapoduca witheul tha
Form Shmbar F1030 wrien lon of Ihe Baieg

Atlachment o CaNuratfon Certificate:
TH2036-004-011723-ACC-TH
GwP? Canificale

METTLER TOLEDO

GWP®
Certificate

As As

Found N Left %

The weighing device meets the given
process requirements.

The weighing device meets the given
process reguirements.

Tasts Perlomed: - AsFound As Leh
cormespond to As Found.

Process Requirements

Vieighing Tolerance: 1% | Smalles! MNel Weight; 0.0500 g Safely Factor, 2
Safe Weighing Range
|
]
2
z 1 i| adypan P
iy
. g na Tormrmste 4o
. !
% ;
e Safe T2 Weigh
/ My Ko '.-_ = Coca _-I
Tusy BN | Ay
Ruminl i s Zureaul Ml Wiyt

Whiko (he vakpny I thist gragh reliact o achsl colbs s 1hs

Ne adjustmenisimodifications made, As Led results

Curep Ao kMl 3 viaual g amston. This gragh reflects Aa Left leatiog, unless only A Faund

s prarfanmd
Softecars Yoraen: 1 230141 ©METTLER TOLEDD Fage 1cl 4
Aogen Varskon; 2,16.30 Thx is wrt weigined decument and may nol bo paniely raprodusad wiikawt ihe

Fonm Numba F 103G wntar lan af tha izauing




Attachment to Calibration Certificate:
TH2036-004-011723-ACC-TH
GWP® Certificate

]

D

METTLER TOLEDO Servic

Minimum Weight

Attachment to Calibration Certificate:
TH2036-004-011723-ACC-TH
GWF® Certificate

METTLER TOLEDO Servic

D

Measurement Results

As Found Minimum Weight Table
e Safety Factor

. : - - . - | I e

04% | 0134209 0270169 | 0407829 |  0688%5g | 142555 g

0.2% 0.06688 g 0.134209 | 0.20196 g [ 0.33881 g [ 0.68895 g

05% 0.02670g 005347g |  0.08031g 013420 g | 027016 g
1% 0.01334g  oo26709 | o0o4008g | o00se88g | 0434209 |
o 000667g | 00134g | 0020029 003339 g i 0.06688 g i
5% 00267g 000s33g | 0.00800g 0.01334 g 0.02670g |

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

As Left Minimum Weight Table

Results Summary
As Found| v W | «
+w =Passed
2 = Failed

1, = Safety Factor not met

Repeatability

Minimum waights for diffarent welighing tolerances and safety factors

........ Safety Factor
~5 - : T -

01% 027016 g 0407929 | 0.68895g 142585 g
02% 013420 020199 | 033881g | 0688%5g |
os% | 005347 g | ooemig | oamz0g 027016 g ‘
1% 001334 g 0.02670 g © 0.04008g : 0.06688 g 0.13420g ;
2% | ooosers | oosug | oomeeg | oosang ooseEeg |
5% | 000267 | 000533g 0008009 | 0.0133g 0026705 |

v 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, 1/5, 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 locks at the behavier of the inm.rriem 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 fulure 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.

Test Load: 100 g

Caontrol Limit

i R R _Na
0.2% | 0.00005 g [ | -
0.5% | 0.00013 g i
e | = 0.00005 g* NPT
= 00002 9 v
2% | 0000SOg . 0
5% 0.00125 g v %

“The calculated standard deviation value is below the rounding emor 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

Softwars Version:123.1.11 © METTLER TOLEDO Page 2 of 4
Report Varsion: 2.16.30 This is an original document and may nol ba partially reproduced withoul the
Form Number: F103C writlen af the issuing

Test Load: 100 g
As Found As Left
Tolerance | Control Limit | Deviation | Result Deviation Result
L T 005009 | \ | e M !
! 0.2% 0.1000 g | % g ‘ - |
| B e 0.25009_| , ! ‘ |
- 0.0001 g 0.0001 g
1% | 0.50009 v
2% 100009 | 2l !
s 2s0g | S (. ! m————— T
The weighing tol is met if the deviation is less than or equal to the comresponding control limit.
Seltwars Varsion:123.1.11 © METTLER TOLEDO Fage 3of 4
Report Viersion: 2.16.30 This ks an original document and may nel ba partially reproduced withaut the
Form Number: F103C writtan of the Issulng callbrati




Atichmant o CaRbration Cartfcate METTLER TOLEDO

TH2036-004-011723-ACC-TH

GWPY Cenlificate

Error of Indication
Aa Found
Contro limits for virdous weighing tolerances
Referarea Valua|  Eror
0.0000 g 0.0000 g NiA A
50.0000 g 000019 D0250g  0.05009
1000000 000019 00500g 010009
00009 007509  0.150C _
o1000g 020009 050009
A= Laft

mm““

0.0000 g 0.0000 g

sp0000g  00001Q 0.02509____0 qg;qog T ormseg  ozs0g

10000009 0.0001¢ 008005 010009 0.5000 g

is00000g | 040009 007500 0500 0.37509  7SOng

20000009 000019 0.1000g 020009 0.5000g 100000 20000g  S0000g

The weighing tolerance |3 mel il the emar {of indication) for each test poin is less than or equal to Ihe corrasponding control
limll for thal particular weighing tolerance, Rasulls at or ciose 1o the zero point cannet be assassed.

SoHwara Voesion; 1,231,991
FRaper Yemlon; 7162¢
Form) taamuer F10C

& WMETTLER TGLEDE Fage 4 of 4
Thin Ix o ogiicl aacumed 24d may nal be partally reproduced withau I
il laadon of th [3aueng




@ 2022 by Agilent Technologies

Agilent Grosstab Compliance Services

Agilent Crassl.ab Compliance

Qualification Type:

Systern ILx

EQGP Name:

EQP Revision;

EQP Publish Date:

ES-OG

Y 15330001

AgilentRecommended

ES.02.50

March 2020

Movemnber 28, 2022 4:16:06 PM

Date:
Report Type; Report
Org. Name: Environment Research & Technology Co. Ltd
Org. Localion; 25/114 Moo § Sot Chinzket, Ngamwongwan
Rd.,Bangkok 10210
Date: November 28, 2022 4:16:06 P
System ID: MY 15330001

Page 1727

© 2022 by Agilent Technologiés

. ngilénl CrossLat Compliance Services
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Transaction Logs
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Date:
System 10:
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This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is This section includes local contact and delivery details for this service.
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed

results and specifications for a test, refer to the test results in this EQR. General Details

Service Order No./Request: 6005573434
EQP Name: AgilentRecommended
EQP Revision: ES.02.50

Details Report Type: Report

o ' i ' Poc Organization Details

Preparation : 5100 VDV Pass 1 Name: Environment Research & Technology Co.,Ltd

Instrument Tests : 5100 VDV Pass 1 Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,Bangkok 10210

Autosampler Operation : Autosampler 1 - SPS4 Pass 1 Local Contact Details
Name: Khun Raiwin Posit

| i tion S

Overa | anhﬁc-a on taftu.s . Job Title: Supervisor Scientist

e = i . Qualification Location: ICPOES Room
Operator Details
Name: ) " Worawit Timakul
Job Title: ) Field Service Engineer
Data Acquisition Details
Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.0.6821
Customer Data System (CDS): Es: ICP Expert

Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM

System ID: MY 15330001 System ID: MY 15330001
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This section deseribes the a3 found system configuration,

Details

Spectrometer 1
Manufaciurar
Name
Modal Number
Sample Introduction
Serial Number
Firmware Revision

Chiller 1

Manufacturer
Name

Maodel Number
Serial Mumber

Autosampler §

Manufacturer
Name

Model Number
Serial Humber

Vapar Generater 1

Agilent Technologies
5100 VDV

GBO11A

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY 15330001

2894

Agilent Technologies
Chifler
Ga4a1A

1A1560287

Agilent Technologies
5P54
GH410A

ALNM5220240

Agilent CrossLab Compllance Serviges .

22 hy'AgiIent Technologies

This section lists the revisions for all test units used in this repert. For complate test-specific and high-level change detads, refer 1o the

Revision History document,

Test Revision

Tast

Manufacturer Agilent Technologies
Name VGATTP
ifodel Number GB475A
Serial Number MY 15330002
Date: MNovember 28, 2022 4:16:06 PM
System 1D: Y 15330001

Page 5127

ES.02.50 Aulosampler Operalion
ES.02.50 Instrument Tests
ES.02.50 Preparzaiion

Date: MNovember 28, 2022 4:16:06 FM
Systam ID: MY 15230001

Page 6/ 27
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' Image Details: | " Wasthe detector calibration performed and completed successfully? -
: ' Date and Time: Nweapﬁer 28, 2022 4:07:22 PM
This test records a status for each preparation task for the Agilent ICP-OES. . .
: Host Name: 5CG0202NQ4

Configuration Details

Model/Serial No.: GBO11A © MY15330001

Results

Criteria Observed Result  Expected Result  Status

Does the plasma ignite successfully in the first three N | e ] P 2 4

attempts?

Was the detector calibration per and commehad‘ S Yes | |lrass

successfully?

Was the instrument calibration performed and completed Yes 1 Nes Pase ST |

successfully? |

Date: . November 28, 2022 4:16:05 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001
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. Image Details: ) . - " Was the -iﬁ'strumeﬁt calibration performed and co'rr'lp[:eled successiully? .
Date and Time: N ﬁovgmber 28, 2022 4:07:34 PM . o Sarpats
Host Name: 5(260202Nq4 ) This test records a status for each of the aulomated lests within the Agilent IGP-0ES COS. For detailed test criteria, refer to the
attached report,

Configuration Details
ModelSerial No.; GBOT1A ' MY 15330001

Results Observed Result Expected Result Status

Avre the Functional Tests resulls within acceptance criteria?

Subsystem Cammunications

Yes Yes Pass
Ar Flows : :
Yes Yes Pass
Water Flow . _ . - e
Yes Yas Pass
Yes Yes Pass
RF {Genaratar : :
Yes Yes Pass
Overall Test Status Camera . ves . v T s
IR . o - . Rons 1
P Yes Yes Pass
Are the Instrument Performance Tests results within aceeplance criteria?
Resalution . . . P .
Yes Yes - Pass
ensitivi e . S
§ y Yes Yes Pass
Precision L o el L T
Yeas Yes Pass
Overall Test Status
Fass Runs: 1
Date: Movermber 28, 2022 416:06 P Date: November 28, 2022 4,16:06 PM
System ID: MY 15330001 System ID: MY 15330001
Page 10/ 327
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This document is under change control. Revision history is maintained and'printed on each document. Access to the'master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or comp hardware or soft must be clearly specified. A

Purpose”

This test verifies that the autosampler operates properly.

Configuration Details

MoceUSaralNay ._GB“-UA : "’_‘U_‘I 527?02407 change management system provides a means for determining the degree of requalification required according to the extent of the

Results changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
heis Its. : Hard fi i i i ibility.

Criteria Observed Result  Expected Result Status their results. Note: Hardware/software configuration management is the customer's responsibility.

Does the autosampler successfully move to the specified Yes Yoo =

location(s)?

Overall Test Status

Pass Runs: 1

Date: November 28, 2022 4:16:06 PM

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

System ID: MY 15330001
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Training requirements note: The delivery engineer attaches an ACE technique-spedific training certificate to the' Equipment . ) Docmﬂeﬁt Name: Ceificate of Qualification far ACE
Qualification Report (EQR). Cbtaining ACE technique-specific cerlification includes pre-requisite trainings for Data Integrity, General . . -
Compliance topics (GMP, GLP, ALCOA, efe), instiument hardware and software components, and the ACE fechnique itself. The ane

cerificate encompasses all pre-requisite trainings as documenled in the Agilent Leaming Management System called Success

Factors. ’

Lecation Categary Document Name Page Agilent Technologies

EGR General Certificate of Qualification for ACE 14 }
Agilent Compliance Engine Seli Qualification

EQR General Cperalors Iraining cerificate and qualifications 15 Dataz Apml 17 2022 111043 PN :

EQR General Operator's training ceriificate and qualifications 18 Deive Sarfal :  S0553EBA Flatform Revislan: ACE3 27

Conct oSyt Gustn 2 e oy e e et e

Gecer s Tet or E e o e o s i e

EQR General Saftware verification 21 Techniqua Type Tests Gompleted Reault

EQR Maternial Cenificate of Analysis Wavelength calibration solutian 22 atomie Abscrption 7 Conforma
Gl ey Eldcirophare sis L Cantomms
BDissaldinn & Lanbarms
Ernizaion Spedroatopy a Cantarms
Gas Chromdcgraphy - GOMS 17 Contorms
o Chromadography . 9 Contoms
Gal Permexilpn Chrematagraphy ] Conforms
ICP.M5 & Cenforms
Infrared Specioscapy 7 Conifarms
Lipd Chiareslegraphy 17 Gonfarms
Liguid Chrcmalography - LOMS [ € onfirmng
icranuldics 18 Conferms
Sample F hon - Gas Cl L] Loniomms
Samphe Preparation - Liqule ] Confms.
Chomalography

Fiyid Cl ¥ 15 Cornfoamns

Softwara -] Conloims
UY-Vie Gpectraphaiamatar 13 Confosms.
Overall Qualification Stas
Cur;l.nums

Date: November 28, 2022 4:16:06 PM Date: MNovember 28, 2022 4:16:06 PM

System ID: WY 15330001 System ID: MY15330001
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Document Name:

Operator's training certificate and qualifications

“Agilent CrossLab Compliance Services

-1:- Agilent Technolegies

Certificate of Completion

Leamer Name: Worawit Timakul

Title Of Course: ANV-CE—]CPO;‘ES-Z-OGB-A: Agilent 5100 ICP-OES Support Neophyte Training
Completion Date: August 25, 2016

Centified By Company: Leaming at Agilent

All Service and Support training certificates have the following specifie limitations.

A cenificate for Service and Support trining is oaly valid while emmployed by Agilent Technologics ar while working az an Agflent-autharized service
provider, through which the serviee emplayee has ongeing access 1o Agilent's: Safety Alens, Service Notes, internal technical updates, update training, current
documentation, techaical suppon, current parts, and purts updates. Completion of training alene, witheut being employed by Agilent Technologics, does not
qualify an individual o safely inatall, service or maintain Agilent produets.

Date:
System ID:

November 28, 2022 4:16:06 PM
MY 15330001

Page 15/27
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Document Name:

; Operator's training cerfificate and qualifications

“ZF Agilent Technologies

Certificate of Completion

Leammer Name: Worawit Timakul

Title OF Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-OES Systems

Completion Date: Octaber 30, 2020

Centified By Company: Learning at Agilent

have the following specific

All Service and Suppaort training

A cenificate for Service and Support training is anly valid while employed by Agilent Te while working as an Agil ized service
provider, through which the service employes has onpsing aceess 1o Agilent’s: Safety Alens, Service Notes, intemal technizal updates, update trining, eurent
dosumentation, technical support, eurrent parts, and parts updates. Completion of imining alone, without being esnployed by Agilent Technelogies, does not
qualify an individual 1o salely install, service or maintain Agilest products,

Date:
System ID:

November 28, 2022 4:16:05 PM
MY 15330001

Page 16 / 27
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Document Name:

AgiIEni CrcrssLlab Complianze Services

Cenificate of Systeh Qualification

Learmer Name:

Title OFf Course:

Completion Das:

Certifiet By Company:

Apgilent Tochnelogics

Certificate of Completien

Worawit Fimakul

AN-CE-55-[1.030-A: ACE 3.X User Update Trainmng

July 1, 2010

Leaming at Agilent

Al Service abd Support trainiap cerlificates kave (e folloneing spodliic limilationy.

A cenlifice for Service and Sunpert wining is only valid while cmployed by Agikenl Technalogies or while working oc an Agilent-gotborized scovace

pravider, through which the sorriee employes has sogeing aceess o Agilonr's; Safely Ales, Sorvics

oac, ntcvnal Leebnicol wpdales, updats (Rinmg. cucrorit

decwmendalion. tcehhieal suppaty, curien pans, and pats updscs. Compleran of ieadang alase, wilkoad being empioyed by Apilent Tochaniagics, docs nol
qualily an indevidunl to safely nslall, rervies of Buinoin Agileal produets. '
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Dogument Name:

Instrument's Test Reﬁort

Agllent Crnssl..ah.Com pliance Services

Repan Summary
Instrumaent Madel
Instrumant 1D

Instrment Sedial Mumber
Soliware Version
Famware Yerslon

Tested By

Tagt Complated On

Agilen 5100 VDY \CP-0ES
GEHIA
MY 15330001

BEFAR-F]

2594
Warawil T.
2B-Hore-22 2129024 PAS

Drate:
System ID:

MNovember 28, 2022 4:16:05 Py

B 15330001

Page 17 {27

Rozult Summary
Resolution Test Past
Sansitivity Tes) Fass
Precision Tesl Paga
Aesolution Test Paza
Element Wavaiength Sﬁeciﬁcaiiun Width

W {174,213 nmy 59.40 740

A5 (189,980 nm) 5830 £.48

& (Y027 non £11.50 B.05

Mo (202,032 pen) S8.20 688

Cr {205,158 nm) 1240 10.29

Zn {213,857 nm) 6.7 T.43

P (220,353 nm) 450 806

Co (22B.615 nm) 517.20 10.85

Ba (250,424 ) £9.40 787

M~ {257,610 nm) £13.30 947

Mn {263,568 nm) 22030 1641

€4 (2E7.216 nm) s 1100 o3

Cu (324,754 nim) 52500 18.01

Cu [321.395 nm) 51420 1272

Sr {3TE.071 am) 533,50 28.00

Ba (455402 nm) 544,00 3308

Sr {460,723 nm} % 36.00 2022

Bla (493,408 nm) 538.00 IO

Ba (614,171 nm) S42.00 28.64

Ar (675,283 nim) 700 65.29

K (765,491 nm} % BOLOT 61.84

Page 1 al 2
Date: November 28, 2022 4:16:05 PM
System JE: MY¥15330001
Fage 1a/2y
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_Document Name: Instrument's Test Report
|Sensitivity Test Pass
Radial
Element Wavelenglh  Specification Method  Ralio Slandard Blank
' As (188.380 nm) 2450 SRBR 124.4 1263.4 asa
Se (196.026 nm) 2410 SRBA 744 903.6 1129
Zn (213.857 nm) 214210 SABR  4159.8 588796 1990
Pb (220.353 nm) 2460  SABR 1919 30824 2235
Mn (257,610 nm) 235180 SABR  12083.1 3030841 6265
Al (396,152 nm) 234 SBR 8.0 413071 48000
Ba (493,408 nm) 2340 SBR 103.1 1275727.5 122533
K (766.491 nm) 218 SBR 39 1111098 227332
Axial
Element Wavelength  Specilication Melhod  Ratio Standard Blank
As (188,980 nm) 2208.0 SRBR 2508 3667.4 192.0
Se (196,026 nm) 21580 SRER 1722 29022 2301
Zn (208.200 nm) 22340 SABR  1360.5 17846.2 1688
Zn (213.857 nm) 21743.0 SRER 91297 200433.0  480.0
Cd (214.439 nm) 242270 SABA 82556 1564392 3574
Pb (220,353 nm) 23200 SRBR 6867 16502.1 571.0
Mn (257.610 Am) 2106250  SRBR 391803 15937318 1651.2
Cr (267.716 nm) 21048.0 SRBR 48623 ‘1784232 12972
Cu (324.754 nm) 2190 SBR 65.7 2680738  4020.3
Al (396.152 nm) 26.0 s8R 243 2710328 107224
Ba (493.408 nm) 260.0 SBR 2754 80345833  29068.7
K (766.451 nm) 2240 SBR 819 36??b04.4 443704
Page20f3
Date: November 28, 2022 4:16:06 PM
System ID: MY15330001

Page 18/27

© 2022 by Agilent Technologies .

Agilent CrossLab Canﬁpl]ance Services

" Document Name: Instrument's Test Report
Precision Test Pass
Radial
Element W g
. : Value % RSD
As (188,980 nm) 5260 089
Se (196.026 nm) 5260 1.0
Zn (213,857 nm) $1.50 031
Pb (220.353 nm) 2260 0.41
Mn (257.610 nm) £1.50 0.43
Al (396.152 nm}) $1.50 0.39
Ba (493.408 nm) £1.50 0.65
K (766.491 nm) £1.50 029
Axial
Element Wavelang o
Value % RSD
'As (188,980 nm) 51.50 0.87
Se (196.026 nm) 51.50 0.76
2n (206.200 nm) 51.50 0.42
2Zn (213.857 nm) $1.50 051
Cd (214.439 nm) £1.50 0.50
Pb (220.353 nm) £1.50 043
Mn (257.610 nm) =1.50 050
Cr (267.716 nm) £1.50 0.43
Cu (324.754 nm) ‘s1.50 0.48
Al (396.152 nm) 51.50 0.48
'Ba {493.408 nm) 5150 o7
K (766.491 nm) £1.50 0.50
Page3of 3
Date: Movember 2B, 2022 4:16:06 PM
System ID: MY15330001
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Document Name: " Software verification o . : C Document Name: Certilicate of Analysis Wavelength calibration solulion

Agilent

Lo Maday, Novcmba 20, 2002 Time: ASEPMUTC Hasi Nome: SIOVDV-HE
e} )
Windaws User Nome:  Admn Wase Revislon T Urodiel Main | CF Experr GEEETFF[G!‘_. :E ‘:.?l: :‘"&Fiﬁ;L‘.’SIS
P
Insisll Type: NiA Additionsd Packezes:  NA Agileat Product fName: wawsengeh Colibrotion Suimion far [C7-055 & MP-AES, B /L S0nL

Agilent Part BMo: ssi002140
Lot Mo: DO1Z1EET]

Bate Rtferrnce Flle ome - ICPRefaenaliexml

Product Specification
Suramory : duct Specilications
X Fonabn | Stavfing Mevedal LAS D Cortibrd Cone | Fuvsbytn Startimg Mttt CAS 3 Cartifed Cane.
Creerall Evalawion of bastallsnan Chick | PASE Al 22 | =006 xoormgr | R Mn T I
A St tfimgl | Mo [LEWG | 10106754 | G000 0075wyl
File Repart Sunrmary [T} S00¢ + 025 0l Ki H ML | 560+ .05 mall
£ A0 2 0,023 B ] AT | oS00t x 00
Mt mhisting fikos tx anvalld Filcs foung Co S0 2 0028 mpl e e TTEIAGT | 000 0025 mg
Cr A0 00 mal | Sffiy | TUAZ7E | SUR0 008wyt
He sie fks dhiference G By S ¢ LIS | Zx In THIGEE | bFHE DT gt
[ .00 0.25mel.
Flles Reglstration Report Summary Matst: 5% HNG)
Fikis Repistraienn checl Boc TequIed fof it prislust fubanded Yav: This ariiine is tmdad 3¢ 130 w3 B cacohad vl mmtariat o calibeati 4 hov i
* Coupled plaamio opdlcal emiation apacitazeapy ICP-0ES), Industively coupled plasma maes spectrematiy [IEP-MS), stomic
Regiciry Report Summary i Hamn AAS of GRAAS), mi plasma speahic &|nb s By {BEP-AES),
WA, amd atha 1 o KTl
Requilry 2namies check nac peguieed Jar s mpdict v Y (ARF). o achor semeatal s,
Carlilication & Thiz TAM yaa il & quky Aystam \hat is regiviarad Lo Y50
W, ASQ V008 woed ISOES 1FEZS, This TR wioa prepered 1o the cerlied & gt Witk by
mEthods waing ngkt-siemet concantmes thakwess cartWMd using K "High P EF-0EE" p i deveboped by

HIST gaid e dieecily Tuctalils m the MIST SAMa lioied belew, Thiz solunon was srabdowd valng high perty nitie acid
(M) atd dAnd with Bitored {022, 18 M-ohm deicnined welee. Trve bazlences yagd in the prigorotion of iviy CAM s
ebrned mguarty ¥ to KIST. All el e dlliana am patormad @ Clets A calikcaed glasweare. The
cenifial i ined bazed wIWF H Secandary vanfctlinm of 1 cotiod
coacanurmlant v pectytined wing CP-DES that woy collwated sdsor reforanced ogaingt NIST SR 31074, 3100s,

© Iga, 3108, 300, Mito, J70, TR 3132, TI3, 313, 31203149, 350e, ord 31EH0_ Vv uncenoaty basocioted with emch
certhled senesmrunion eproxants the crpandod wncorialnty ol tee 55% confidenen Tmvel vamg o coverage Tactar af ket

Mcirucdens bay Wea: Agllent rocommends thal tha 2okiion be thiorouphly miccd by rapeatad thakieg o saarling of che
‘betda iinmadiannly priar 10 e, To achind e highast accunmsy tho anafyat ahauld: {1 usa aify pro-chaned cansiners and
trwdfarwnie, (2} waid pipaniog dayalby from the CALY S oniginal comtabner, (3) vas 3 minls st sampts sive af Sy, {4)
maka dilkiirs walng calibraned balances wf conifiod volumeoti vioas A flaoks and mpottes, |5) dkae Lo volnes wsing the
samu mutix 83 v adginel EARE and {6} nues pouy used prodwct back Mo the miplos contalner. The apkmion choulf be
apt lightty caaped ant” aioae? undid noanal Juborstory condltiors, Bo net iecoe, heal oF awpose Lo diract aunighs
nimize expoaie Lo meizturn ar it haimldy.

Fapelofd
Date: HWovember 28, 2022 4:116:05 PM Date: Movember 28, 2022 4:16:06 PM
System ID; MY 153300017 System ID: MY 15330001
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. Document Name: .

Certificate of Analysis Wavelength calibration Solution

Agilent CrossLab Camplfanc.e Services

"~ Agilent

Pariod of Validity: Agllent snsuras tha sceuracy of this salution uatil the expiration dete shown below, provided the
Instrucsions for use ore fallowad. During the period cf validity, the purchaser will be notified ¥ this product Is recalled dus to
‘any aignificant changes in the stability of the slution. :

Sampls lot upprovar:

ayam

Dtz of ralones: 21 Jamaey NI e N T
Chuck Goudraws, Consying Officar

Date of axpiestion: 31 Juby 2023

Page 2613

Date:
System ID:

November 28, 2022 4:16:06 PM
MY 15330001
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Document Name: -

_ Agilent CrossLab Cnmhllance Services *

 Certificate of Analysis Wavelength caliration solution-

Huzard laformatios: Reler i the Saloty Dats Sheet [S09), which can be obizinad st s sglent somy/cham/uds,

- Agilent

datarmirad ol 150 1703 and 150
Guida 35, Faplieatn samples of hznd In " ith 5P 13
H Rubiy. To b s bty

! for s, &3 dein

the cardad valuss and

Br Ph Agllant fer ferthar i ! il CAM,
Owality ‘This CRM was quality thatls:
s Mgl P ity {TUV NORD Care Rag. No, 44 100 16560231)
*  Accrodiued 1o 150 17034~ Ganaral the Competence of Tediur
[AZLA Cest. No. 2846.07]
o 150 17032 ey and 150 Gela 15
. zs fae - ol Tasting and Callsration Labarsserles (AZLA Cart
Na, Z848.01)

®  USCiardas. T Akby Moad. Marctasmr, NH B9

Page 30l3
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001

Page 24 /27



@ 2022 by Agilent Technalogies Aéile nt Crosslab Comphance Services

s

This signature page was created and published because the ACE sign-off action was executed, which is valid for Lhe entire document,
including attachmenis. The ACE sign-off is an electronic signature that requires two distinet identification oompsneﬁls: unigue usemanme
and personal password. The Agilent representative who has delivared this service understands the meaning and tegal slatus of an
electronic signature. As a trained official operalor, the Agilent representative has a unique password and logon 1o access ACE and
electronically sign this document. {Other e-signatures ¢an be applied 16 this document using a Documenl Content Management or other
suitable method defined in your data access and control procedures}

Details

Full Name of Signer: Worawit Timakuol
Logged On User Name: worawit.imakul@agilent.com
Signature Creation Date: Hovember 238, 2022

Reason for Signalure: Executed protocol and published this original version of documenl

Regutzatory Disclaimer

and evid of proper operation. It has beon prepared from cur

This document pravides a prolocal 1o verify and record i =
inlerp ion of applicabl lations a5 wall as Indystry besl practi The is design
ch Walidation d ds upon many fastors and use of this prolecol alone does nol assura ¢

1o provide an Important component of a complele
Agilen) Tack

dogies makes no

P

promises or regresentations as \e its sufficiency for any specific regulalory program.

Warranty
Agilent Technologios makas no warranty of any kind (1 this malerlal, incheding but not imited 1o, the implied warranlies or merchantability and filness far
a pariicular purpose, Agitent Technologies shall nolbe liable for errors conlained herein or for intidenta| or consequential ges in ctian wilh the

furnishing, performance, or use of this malerial,

Date: WNovember 2@, 2022 4:16:06 FM
System 10: MY 15320001
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Q0 HWIGP 5100 Envl rosearc Transaction log :

NI PRI T 1

Sus

Tima Tranzaction Actvhy Typo of Tranzaction Optiona iIformatlon
State Parformed
Nevemnber 28, 2022 LI SessionCreated  Sexalon HNane
40215 PM
Mrsrmber 28, 027 Starl Conliguation Sasson HNane
40215 PM
HNowember 28, 2022 Audil Entitlement Licenang User it Freld=ngimeer. and
4:02:15 PM dors il Mt a0 wikack
code
MNoyember 28, 2027 A EqpLoaded Session EQF datsds lor pimary
40630 Pra kechmgue [E3] -
File poth:
[FrodocolP achea/Ex/ Canligurati
anal0z S00Es, 5, S0.a0p).
EQP Flie Name:
{E2.02.50.4qp], EQP Nome:
[AgilentRecommandad]
Novembear 28, 2022 Ena Confguration Saszinn Hane
410632 P
Nowember 28, 2022 Slan Tuakleation Sarsion aa
40635 PrA
Movarmber 24, 2022 Sanl Exttadion FProparation : 5100 VDY Nona
4.08:38 FM : Qualilalive Test - No setpomls
3zocialed
HNevember 28, 2022 End Execution Preparalon | 5100 WDV: Run Count : 1
4.07:38 PM Chushdatlve Test - Ne sctpoinls
arzedisled
HNovarmbeor 28, 2022 Start Execution Insbumesl Tostz - £100 VDY, Mone
A07ID PR Cruaiiziive Tast - No setpolals
associated
Nawember 28, 2022 End Exgcution Insirgmem Tose - §100 ¥OV:  Run Counl : 1
4;08:52 P Qualalive Test - Mo setpaints.
Baspeiated
Page ¥/2
Date: Movember 28, 2022 4:16:06 PM
System 10: Y 15330001
Page 26 {27




©2022 by Agilent Technologies

- . AgilentCrossLab Compliance Sérvices

Usar Hame: woraw 3 ! | .a 1m
fivsnamz: 5CG0O22 Féint Date: Nevember- 2. Ariaztd PR
0Q HW ICP 5100 Envi researc Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Parformed
Navember 28, 2022 Start Execution Autosampler Operailon : None
4:09:01 PM Autosampler 1 - SPS4:
Qualitative Tes? - No setpoinls
associated
MNaovember 28, 2022 End Execution Autosampler Operation : Run Count : 1
4:09:05 PM Autosampler 1- SPS4:
Qualitative Test - No seipaints
associated
MNovemnber 28, 2022 End Qualification Session oo
4:09:09 PM
November 28, 2022 Start Reporting Session Nane
4:09:09 PM
November 28, 2022 Audil Reporting Session Report Generated :
4:14:49 PM Cedificale
November 28, 2022 Audit Reporting Session Report Signed : Cerlificate
4:15:27 PM POF Name: 0Q HW ICP
5100 Envi
researc_20221128_Ceriificat
e_1.pdl
User Name:
worawit imakul@agilent.com
Full Name of Signer: Warawit
Timalcul
Reason for signature:
Executed pretocel and
putlished this original version
of document
Nevember 28, 2022 Audit Reporting Session Report Generated : Reporl
4:15:43 PM
Page2/2
Date: November 28, 2022 4:16:06 PM
System ID: MY15330001

Page 27 /27



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN}

CORIFORATE SERVICES 3 : EQUIPMENT CALIERATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOL 13, SUANLLANG, SUAKLUANG BANGKOK 10254

TEL., 0-2717-3000 FAX, (-2712-94E4

Cert.No.: 22TW286
Page.: 10f 2

Certificate of Testing

Equipment :
Manufacturer :
Model @

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

{ ] Malee Butkruez
{ ] Saithip Meangmai
(‘/) Warakorn Lerngagtrakut

Issute Date ;

0O Meter

¥SI

Pro20

140101229

NO.4

27 December 2022
27 December 2022
2212-0734WN-5

Environment Research & Technology Company Limited,
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghang, Laksi, Bangkok 10210

Temperalure {25+ 5)°C

Humidity {50+ 200 %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

%Yal(u'm_

Approved Signatory

28 December 2022

B 0303343

Cert.Ne.: 22TW2B6
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International Systern of Unit through the reference standards
latroratory of Industrial Calibration Center, Technology Promotion Asseciation {Thailand-Japan),

instruments Serial No. 1D No. Certificate No. Dus Date
1} Burette - 130BU10 21C0G1389 25 Mar 2023
2} Balance 1126143764 140RC0O04 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No, Assay
Sodium Thiosulfate pentahydrate Merck AMITE3316 100.2%
Result : Dissolved Oxygen Meter Adiustment With Air 100 %
Dissolved Oxyagen Probe No.: 14L 100144
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mafl) (marL) {maiL)
8.12 8.12 0.0084

Thiz report was certifled anly for the instrument we tested.lt is allowable to use for sludy
the system efficienzy, The environmental impact control and present ko organization it may concemed
Intend 1o use for advertising and referral purpose is prohibited This report may not be reproduced
ather in full without written approval of the laboratory

-olo-

o heomn,

a1142236
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| my Inctech Metrological Center Co.Ltd.
. /] !Mg M 39/1 Soi 82. Sukhapiban 5 Rd., © ngoen,
] BYE  Saimai. Bangkok 10220. Thailand
Tel. (562) D09-8820 (a0 10 lines) wivw imeinstrument.com

/

kg

. (<<

|34
=

%,

—
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o
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Calibration Cert, 3 AKR.0)
ISOVLEC 17025

Certificate of Calibration

Certificate No. @ MT22-6773

Page : 1cf2
Customer . Envirpnment Research & Technology Co,, Lid.
Address + 25114 Moo € Sa6i Chinaket 1, Ngamwongwan Road, Tpongsonghang, Lakst, Bangkek 10210
Description + Ingubator Order Ha, @ 3555722
Wanufacturer : Sanyo Received date ;. Dec 06, 2022
Model : MIR-254 Calibration date ;. Dec 12,2022
Serial No. : H03M7 Environment Condition ;
Identification No. : ERTC-L-IN-066 Temperature : {(25+-10) °C
Calibration Place : Customer Laboratory Humidity v {50+-30) %RH
Calibration Method ;| Calibration were conducted using In-house calibration procedure CP-MT-006 According to

cormparison with LX) Data Acquisilion Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
andfer Humidity Conirolled Enclosures. '

Reference Standard Instruments :

Instromeant Model Seral Na. Certificate Ho. Due Date
LXI Data Acgulsition Switch Unit with Sensor 348724 MY57003222 MT22-5466 Qct 06, 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (S1), through
National Institute of Metrology Thaitand { NIMT )

e
o
The reported uncertainty of measurement was based on standard uncertainty multiplied by cove \:@\%
providing a tevel of confidence of not less than 95% L,??;'&_
o | '_._‘-,I
=
L
)
Calibrated by :  Mr.Jiraphan Sresbannasam Approved by :
Issue date : Dec 19, 2022 { Mr.Choophony Khumdet )
This calibration certificate shal not be reproduced other than in full except with the prior wiittzn
approval of Inctech Metralogical Center Co. Ltd
Rev.D2 { Mar 2020 Fi-MT-01;

It
\\\\ {"’//

L7
Xy

BB 39/1 Sci 82, Sukhapiban 5 Rd., O ngoen.
Sairmai, Bangkok 10220, Thailand
Tel. {662} 0F-BE20 (euto 10 tnes) www imncinstrument.com

mj gn Inctech Metrological Center Co.ltd.
(] ,
L. ]

i

Uty

BWECREGITED
3 Colibrution Cert, ¥ Y8840
s 1SRG 1TIES

L
e

Certificate No. : MT22-§773

Page : Zof2
Function : Temperature measurement Result r Without adjustment
Catibration point 20 °C Resolution : 0.1 °C
Calibration Temperature of UUC* at each pasition ( °C } Uncertainty of
point measurement
(") Ch. Ch.2 Ch.a Ch4 Ch.§ Ch.6 Ch.7 Ch.B Ch.9 (+-°C)
20 19,634 | 12.407 1 19.345 | 15.258 | 18.687 | 19.616 | 19.6830 | 19.542 | 19.5€8 0.65

Setting Indicating Measured | Measured Qwerall
temperature Temperature stability | uniformity | wvariation
ic) (< {+-"C} {°¢) °c)
20.0 2010 2002 0.51 0.87 1.5

#1 Lower Left Front
#2 Lower Right Front
#3 Lower Left Rear
#4 Lower Right Rear
#5 Upper Left Front
#5 Upper Right Front
#7 Upper Left Rear
#8 Upper Right Rear
#B Geametric Center

x

PP —

UG = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Qverall Variation = DiFference of temperature value between the maximum and minimym any time.
Statility = One half of the maximum difference of measured temperatures at any one probe.

-000-
Rev .02 { Mar 2020 FM-MT-01:
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TLECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN)

CORPORATE SERVICES ): EQUIPMENT CALIBRATION AND TESTING SERVICES %22y
5344 PATTANAKARN ROAD 501 I8, SUANLUANG, SUANLUANG BANGKOR 250 ki el Equipment - Incubato .
FEL. 0-ZTIT-3000-27 - FAK_0-2719-5454 CAUBRATION 008 quie . ) i Cert. No.: 23TM3
GCondition As-Received 1 Used ltem Page : 2 of 3
Reference : 2301-00020N-5
Cert. No.: 23TM2 Procadure Used :-
Page: 10f3 Calibration were conducted using calibration pracedure CP-OT02 according lo direct measurement
. - . . . . . i
C el'tlfiCﬂte Of C allbr&tlon method with Data Acquisition which connected with Resisiance Temperalure Detector { RTD ).
The temperature scale used was based on ITS-20,
. Condition of this result of calibration
Equipment : Incubatar 1. Reference standard instrument:-
Instrement Maodel Serial No. Cert. No. Oue Date
Manufacturer : Memmert 1) Dala Acquisilion 349704 MY44073381 F2LM7EI 12 May 2023
2, This cerlificate is valid only to the item calibraled on date and place of calibration.
Model : IF 160 3, This certification Is traceable to the Intermalional Systerm of Unit,
. Result of Calibration :- { 7} Without Adjustment
Serial No. : D522.0070 Function of UUC* : Temperature Source
BN Fresh air setting : Close Environment during calibration
o, ERTC-L-In.-181 ) Beginning Finished
. ) f Temp. [ °C} 24 26
Submitted by : Enviranment Research & Technology Company Limited, 2 = REL Humid, { % ) 20 51
5/114 Moo 6, Sci Chinaket 1, N 3 & - -
25¢ oo B, Soi !na et 1, Ngamwongwan Road, > H AC Supply ( Volt } 220 231
Toengsonghong, Laksi, g
Bangkok 10210 H Thz
i . o A= , & g i $ Position : Ref. Std.
Location : 401812 “EOUQUFI MRS IWTTIWE HINDE 4 7 ’ 1D Mo.:
ﬁi’&zﬂ‘h / 1 1RTD-2/1
Received Order . 4 January 2023 = T, IRTD-257
Calibration Date : 5 January 2023 W T3 | 22-04RTO0S
_ ) o o i =
Armbient Temperature © (26+10)°C Probe Instaflation Details - Di - f . 4 ARTD-244
Relative Humidity : (50 %30) % . oo - o imension ;4((:)hamber : [ 5 1RTD—2.-’5 .
= X = ¥ m PR,
Calibrated by : Krisda Males b= 50 am W = 056 m _8 . |..IRTD26
¢ = 5.0 cm H= .73 m - 7 1RTD'2H
Capacity = 0.18 m? B _IRTD-213
Approved by : WJ.[L - 9 {ref.) 1RTD-2/9
Approved Signatory
{ ) Pornthippa Tameyakul
[~ ) Malee Butkruea
{ Y Suwit Imjat
Issue Date : 16 January 2023
The Uncertaintes are for a eonfidence probability of approximately 95 %
Thia ceitilicane sy i be reprodaced orber tham in full sacepd wishovhe prier willen
Aprpreval of the Bead of Corporane Servives 30 Eguipmest Coalbation anel Testing Sorvices. (“MJJA‘

A 0049321 a 1142800



Equipment : Incubator Cert. No.: 23TM3

Condition As-Received : Used Item Page: 30of3

Reference : 2301-00020N-5

Result of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc+ uuce Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
{c) ("c) (7C7) (£°C} (°Cc) (°c) (£°C) k
35.0 35.0 35.0 0.026 0.30 0.33 0.30 2

Calibration Measured Temperature ( °C )
Point Position
("C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.132 35.177 35.048 | 35.188 35.186 | 35.131 35.154 35.144 35.334

Average” : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same fime or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-slate conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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 %.

-00o-

k-

a 1142798



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Song Hong, Lak Si, Bangkok 10210

envi research

ENVIRONMENT RES

ARCH & TECHNoLoGY Co., LTD.

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.envirescarch.co.th

Head Office/Tax 1D 0105 542 064 981

Equipment Type
Equipment Range
Calibration Range
Calibration Type
Volume for Calibration
Calibrated By

Calibration Date
Customer Name

Personal Pump Calibration Report

Personal Pump
0.005 — 5.0 L/min
0.01 — 3.0 L/min
DryCal Bubble Type
: 1.7 U/min, 2.0 L/min

Mr.Chamaikoel Satee

May 5, 2023

e

INRENRIN V2IVTEN weada ada (Inouaud) $na

a e - 4 & € o w a = ' - v g ow doa
UIBN '[Vl'ila.ﬂﬂi FAOUTRLAUN 3TNA Tﬂ‘idﬂ’l'i ISG\V}%“&@L“ﬂﬂllﬂﬂl‘sﬂzﬂﬁﬂﬂm‘ﬂlﬂﬂnﬂﬂa@]

Personal Pump High Flow/ First Second Third
eean Serial Number Low Flow Time Time Time Arwragn Uncertainky
1 ERTC NO.156 : 20190605031 1.7 L/min 1.7157 1.7167 1.7153 17159 +0.0007
2 ERTC NO.170 : 20210601105 1.7 L/min 1.7270 1.7132 1.7102 1.7168 +0.0090
3 ERTC NO.177 : 20210803018 2.0 L/min 2.0494 2.0541 2.0487 2.0507 +0.0029
4 ERTC NO.182 : 20220302065 1.7 L/min 1.7248 1.7254 1.7244 1.7248 +0.0005
B ERTC NO.184 : 20220302070 2.0 L/min 2.0255 2.0170 2.0238 2.0221 +0.0045
6 ERTC NO.185 : 20220302071 2.0 L/min 2.0386 2.0113 2.0103 2.0200 +0.0161
[‘_‘_'_ i H“‘”?“E? oo
nvi res ’ L_:‘ 2“
T C““h‘/)f MEE
RIS ordniutl | | SR - P
m#wnsimarfomwm_m Q&Y((ﬂ 2
4 g
Cheeked By s ApprovediBy | ||| ||| ||| ]| sesusidnanittiveimsreams

Mr.Pra;ﬂ:n Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist

Page 1/1
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THAILAND INSTITUTE OF SCIENTIAC AND TECHMOLDGICAL RESEARCH (TISTR)

Mechanlcal Enginesring S

g ¢

Request No.23-66/0084

Nomenclature : DRYCAL FLOWMETER

Manufacturer : BIOS International Corporation, U.S.A.

Serial No.: 120021

Model : Defender 510 M

Scale range : 50 mifmin to 5000 mi/min

Subdivision : (0.01, 0.1, 1) ml/min

y Soi 1, Bangpoo Industrial Estate, Muang, Samulprakan 10280, Thailand,

MTC.No.23-66/0084
Number of page{s) 2

CALIBRATION CERTIFICATE

Submitted by : ENVIRONMENT RESEARCH & TECHNOLOGY CO.,LTD.

25114 Maoa 6, Soi Chinaket, 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210, Thailand.

Received date : 7 Novembar 2022

Calibration date : 10 November 2022

Condition of measured item : Normal

Standard :

Standard Cartificate No. Date due Traceabllity
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Mokox/PressureTransducer/UpSreary  MP-0013-21 25-Jan-23 NIMT
Pricmary How Callbrator S/N 117982 | Mw-D011-21 S-Apr-23 NIMT
Primary Flow Calibrator 5/ 115521 | MW-0012-21 | - 31-Mar-23 _ |- wm

Calibrated by !

{Mr.Terasak Panna)

Mechanical Engineering Standards Laboratory

Ref. 2013265110704833001

Issued Date 10 November 2022

THAILAND MSTSTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH}

Wechanical Engineering Standards L

¥ Soi 1, Bangpoo Industrial Estate, Muzng, Samutprakan 10280, Thailand.

Request No.23-66/0084 2f2 MTC.NO.23-66/0084

Calibration point : (50, 200, 2000) mi/min
Ambient condition : Temperature {23+ 3)°C , Relative humidity ( 55 + 15) %

Atrnospheric pressure ( 1010+13) hPa
Calibration method : The flowmeter {UUC) was calibrated by comparison method with
standard flowmeter according bo CP-370.01.
The reported value js the value that correerted o value at reference conditinn

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Sondard Yalue Temperature  Pressure  Deviation  Uncerainly

{mi/min} {mi/min) {°C} {hPa) (%) (%)

59.07 58,252 23.18%  1010.25 +1.40 1.08
202.23 197.32 23.203  1010.35 +2.49 1.06
20206 1970.4 23211 1011.26 +2.55 0.87

The neported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor 4=2, which provides a levdl of confidence of approximately 95%,

The end of calibration certificate.

The results rmate anly to the items testedicalibrated ar value assigred.
Advertsing the Repert/Cenificats 3nd publicity of the results eacept in full are prohikated urless wiitten pemission is obtained from the governoe of TISTR,

The desults relate only (o e itoms fesfed/cal brated or value assignad.

Head Office

35 #4u 5 Tamoan <hlong Ha, Amphoe khleng Luang
Changwat Pathurnthan; 12120, Thailand

Tel (66) 0 2577 $000

Fax, (66) 0 25TF 2009

E=pnanl . rampa@ristr.orth Website s Listr.orth

Office/Laboratory
Sei 1C, Bangpoo Mdustiial Estate, Sukbumet Road,

Amphece Muang, Changwvat Sarnutpakan 10283, Thaland

Tel, {66) 0 2323 1672-B0 ext, 115, 114
Fax. [66) 0 2323 9165
E-mail : mic@bistror ik

FALBE MTC.007 Rewv.d

Office

194 Phahanpotnin Road, Chatchak, Bangkok 10900,
Thatand

Tel, {6E) 0 2579 1121-30 ex| 5219, 5225, 5217
Fax. {65) 0 2579 8592

E-rail @ sumalesg@bstr.onin

35 Niu A Tarnbon Kiong Ha, amahos Khlong Luang. S0 1C, Bangpoc Industrizl Estate, Sukhuamwil Aoad,
Changwat Patbunthani 12120, Thailand
Ted. (663 0 2577 9000
Fax, (46} 0 2577 300%
E-mail ; iumpanglistr.or th Websiseawwsetistranth Fanal @ mizgdistronth

Aclvertising the RepedtCorificate and publecity of the sesults excapt in full are prohubited unless waitten pesmisscn is obtzned from the governov of TISTR.

FM.BLMTCO02 Revd

Office/Labaratory Office

196 Phahorycthin Fead, Chatuchar, Bangkak 10900,
Amphoe Musng, Charveeat Samurpratan 13280, Thatznd  Thailand

Tol. (66} ¢ 2323 1672-80 ext. 115, 114 Teei, (66} 0 2579 112130 exr. 5213, 5225, ST
Fux, (66 O 2323 7165 Fax {66} 0 2575 8592

E-mail. : sumalesg@tistr.or,th




TECHNOLOGY PROMOTION ASSOCTATION {THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUITMENT CALIBRATION AND TESTING SERVICEY
5344 PATTANAKARNK ROAD SOt 12, SUANLUAKG, SUANLUANG BANGKOK 10250

MECTIS-TISAT0ZE

TEL. Q-2 T-306M0-27  FAX. 0-27 194484 CALIBRATICH 0004

Cert.Mo.: 23MM1
Page.: 10l 3

Certificate of Calibration

Equipment :
Manufacturer :
Mode! :

Serial No, ;

10 No. :

Submitted by :

Location :

Received order:
Calibration Date ©

Ambient Temperature :
Relative Homidity :

Calibrated by :
Approved by -
{ A Pornthippa Tameyakul

(4 ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Electronic Balance

AND

BM-5

T1004302

ERTC-L-In.-176

Environment Research & Technology Company Limited.
251114 Moo 8, Soi Chinaket 1, Mgamwongwan Road,

Toongsonghong, Laksi,
Bangkek 10210

Waadfidmsinnet @11)

4 January 2023
4 fanuary 2023

15°C 1040 °C
30 % to 90 %

Krisda Malee

ifigly, -

Approved Signatory

18 Jarary 2023

The Uncertainties are for a confidence probability of approximately ¥5%

This wertificale way ron bz ecprodneed allsce thig in fell, st witl e peios wiimes

Appeavid al e head ol Corpriale Services 5 - Eguipnsenl Colitratpo sl Teding Services.

A 0049326

Equipment ; Electronic Balance Cert.No.: 23MM1
Condition As-Received : Used Hem Page: 2 of 3
Reference © 2301-00020N-10

Procedure used -

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measuremant method against standard weight,
Condition of this result of calibration

1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report Mo. Due date
1} Standaed Weight Set [E2) 15884 - 7ORC138 MM-0009-21 03 Fab 2023

2. This certificate is valid only to the itern calibratad on date and place of calibration.

3. This result of calibration was made on requesled at the point specified by customer.

4. This cerbficatle is not cerlified for any commercial transaction,

5, This certificalion 15 lraceable o the International System of Unit.

Result of calibration { ) Without Adjusiment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g toe 52 9 Resglution 0.000001 a

EBefore Adjustment :

Balance Measurement Coverage
Applied Weight Reading LCorrection Uncertainty Factor
(9) (a) (g} (£mg) {k)
25 2.500008 -0.000006 0.026 2.00
5 5.000007 -0.000007 0.027 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10%
Applied Weight Standard Deviation
(g} of Reading { g}
2.5 0.0000007
5 Q.0000007

Mak, .

a 1142787



Equipment : Electronic Balance

Condition As-Received :  Used ltem

Reference : 2301-00020N-10

Result of calibration
2, Effect of off center loading

A mass of 2 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3

(g) (g) (g)
+0.000002  +0.000005  +0.000004

3. Departure from nominal value

Balance

Applied Weight Reading
(9) (9)

Unload 0.000000

0.014 0.014002

0.015 0.015001

0.5 0.499995

1 1.000001

1.5 1.500001

2 1.999996

25 2.500001

3 3.000004

4 3.999997

5 5.000002

Position 4

(g)
+0.000002

Correction

(g)
0.000000
-0.000002
-0.000001
+0.000005
-0.000001
-0.000001
+0.000004
-0.000001
-0.000004
+0.000003
-0.000002

Position 5

(g)
+0.000003

Measurement
Uncertainty
(tmg)
0.0080
0.0060
0.0060
0.013
0.016
0.020
0.020
0.026
0.026
0.027
0.027

Cert.No.: 23MM1
Page: 3 of 3

Maximum difference between
off-center and central loading

(g)

0.000003

Coverage
Factor
(k)
21
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2,00
2.00
2.00

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 %.

-00o-

Maly,

a 1142786
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TECHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAR) S-Sz
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTESG SERVICES JIEERA o
53424 PATTANAKARN ROAD SGI H, SUANLUANG, SUANLUANG, BANGKOK 10250 %, 7o |

TR 0-2717-3000-24 FAX, 0-2719.9454 MEC-TISLNIT0TS
TALIBRATION 9008

Certificate No. . 22PH435
Page: 1af2

Certificate of Calibration

Equipment : Lux Meter
Manufactueer: Extech This cenificate may not be repraduced othes than in full,
excepl wilh the prior written approval of the hesd of
HMode] : 407026 Corp Servlces 3 Equip Calibration and Tesling Services.
Serial Ne.: A.048465
{0 No.: -

Condition As-Received; Used ltem

Received Date: 25 August 2022

Calibration Date: 29 August 2022

Reference: 2206-0898%N Submitted by: Environment Research & Technolagy Company Limited.

Ambient Tamperature; {23 2 2} °C

Relative Humidity: (s0% 5} % 25/114 Moa 6, Soi Chinakel 1, Ngamwongwan Road,
Toongsonghang, Laksi, Bangkok 10210

Frocedure used. Calibration were conducted using Inhouse calibration procedure TR-PHO1 by measuring against
luminous-intensity slandard lamp (source-based melhod) According to the inverse square faw measurement
method.

Condition of this result of calibration

1,Reference standards instuments ;

Instrument Model Serial Ne., Lertificata Ho. Due Date
1) Photometry & Encarder LiMguide .6 m 120RC002 51-140006-1 30 Apr 2023
2) High-accuragy Imadiance Standard QOL-FEL-U F-1471 TP-1037-21 18 Oct 2622
2 Thig resull of callbralion was made on requesied at Ihe paint specified by cusiomer.
3.Test Equipmenl - Programmable Voltage/Current Seurca ( Mode! | OLB3A, S/M - 08220284 ).
4,Test Equipment ; llluminance Meter { Model : 51002, SN 080128 ).
5, The certificate is vahd enly w the ilem calibrated on date and place of calibration,
& Thiz Cenificalion is raceabls 1 the International System of Unit maintained at-
~Natignal Instilute of Metrology Thailand (NIMT)
Calibrated by :  Mival Nitas Approved Signatory : Al

| 1 Phalinee Prabpaipal
[ ] Chalchawan Khunpiluek

Issuc Date : 31 August 2022

hunlaveat Khamchai

n NZacna’

Result of calibration:- { * ) Without adjustment  ( } After adjustment
Function : lluminance Mesasuremen Range : 2000 Ix
Standard Value UUC* Reading Error Uncertainty
() (1=} [Ix) (+Ix}
0 0 i} 0.80

15 14 -1 0.62
100 101 1 1.6
800 505 5 7.3
1000 1Mz 12 15
1500 Over Range - -
1900 Over Range - -

Function : llluminance keasurement Range : 20000 Ix

Standard Valug UUC* Reading Erraf Uncertainty

{Ix} {) {1x) {x1)
2000 2620 620 30
3000 3840 Ba0 45
4000 5060 1060 59
5000 6380 1380 74

The reported uncertainty of measurement was based 00 8 standard uncertainty multiplied by

a coverage factor k = 2, praviding a level of confidence of approximately 856 %

Light source factor seiting mode : L

UUC* = Unit Under Calibration.

-olo-

Cert. No.: 22PH435%
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Request No.  22-66/ ({47 MTCNo. PSL-H 0022/66
Certificate of Calibration
Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Tiem : Thermo-Bygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp®32
Serial Number : TPGO30012
Manufacturer : 3M, QUEST Technologies
Date of Request : 25 October 2022

Date of Calibration : 1 November 2022

The certifies the above equipment was calibrated in accordance with the recognised Imernational
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measuremment is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds 1o a coverage probability of approximately 95 %.

Approved by : ¢

{Ms. Panit Thummasn)

Photometry and Tempera Siﬁﬁdé{ds_Laboratory

Ref No:  2012265102504612001
Issued Date : 10 November 2022

Page 1 of 4

Request No.  22-65/ 0047 MTCNo. PSL-H 0022/66

Description of Unit Under Calibration ;

Customer : Environment Rescarch & Technology Company Limited
Address : 25/114 Moo 6, So1 Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Ttem - Thermo-Hygrometer { Thermal Environment Monitor)

TPGO30012
Temperature at

Serial Number :
{30, 35,40)°C
Ambient temperature (23 + 3) c

Relative humidity (55 *+ 20)%

Photomerry and Temperature Standards Laboratory

Calibration Required :
Ambient Condition :

Laboratory Address :
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard ;

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-(2 which was calibrated by Industrial Metrology and Testing Service
Centre, Ceriificate No. PSL-T (786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1930,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WLCP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : $141-3110, S/ 1 1205101

Adjustments : NONE

The results relate enfy ko the fems wsted/cahbrated or value assignod.
Adversng the Repon/Cemibcate and publcity of the results except in Tull are prohibited unless watten pormission is obtained from tra goverror of TISTR.

FIASLMTC.002 Rev.a

Page 2 of 4 1.

The rasults relate gnly ta the itens fested/calitvated or value assigned.
Adhvertising the Report/lertificate and puldicity of 1he resulis except mfull are prelibited unlesy woben permission o oliened from the covernar of TIETR.

FMELMTCO02 Rev.d

Head Offica

3% hu 3 Taran Kelong Ha, Armphos $slorg Luang,
Changwat Pathurnthare 12123, Thailasd

Ten, (667 0 2377 3000

Fax (46} 0 2577 5008

E-rnait - rumpaiggtistr.onth Website v tistr or.th

Office aboratory

Sei 1C, Baneooo Industrial Estate, Sukhumvit Road,
Arnphoe MLz Changwat Samutprakan 102680, Thalland
Tod. {66) 0 2323 167T2-80 &1, 115, 118

Fax. (66) 0 2323 9165

Barnail @ mtc@hstrorin

Office

184 Phghoryothin Road, Chatuchal, Banekok 19506,
Thailang

Tel {66) 0 2579 1121-30 2xt, 5219, 5225, $217
Fax. {66} 0 2579 B592

E-mial . suma.ee@tistr.orth

Head Office

35 Mu 3 Tamban Khlang Ha, Amphoe Khiong Luang,
Crangwat Pathumthani 1212¢, Thailand

Tel, (£6] 0 2577 2053

Fax, (651 0 2577 2009

£-mad : rurpaigtirts o th Webtite wawe Listr.ortn

Oifice/Labaratory

Soi 1€, Bangpoo ndust:ial Estate, Sukhuinvdt Road,
Amphee Muang, Changwat Samutprakae: 10280, Thailand
Tel, {66) 0 2323 167280 axt. 115, 116

Faw. {E6) 0 2323 9165

E-rnas : toget.siror b

Office

196 Phahenyotfie Road, Chatechak, Sangick 10900,
Thailand

Tel, 667 O 2579 1121-30 @ £219, 5225, 5217
Tau, (B6] O 2379 8301

E-malt ; surralee@nstt o th



Request No.  22-66 /0047 MTC No. PSL-H 0022/66

Results of Calibration :- ( ) Without Adjustment ( /) After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) *°0)
29.9 29.3 0.6 0.50
35.0 34.3 0.7 0.50
40.0 393 0.7 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) x°C)
299 294 0.5 0.50
35.0 344 0.6 0.50
40.0 394 0.6 0.50

Page 3 of 4

PT.

Request No.  22-64 /0005 MTC N¢ PSL-H 005/ 64

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°0) °C) *°C)
29.9 29.5 0.4 0.50
35.0 34.4 0.6 0.50
40.0 393 0.7 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.

...end of certificate. ..
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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.

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 permissian is obtained from the governor af TISTR.

FMBLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,  Soei 1€, Bangpeo Industrial Estate, Sukhurmvit Road, 186 Phahonyothin Road, Chatuchak, S3angkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 102680, Thaland  Thailand
Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 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 8592

E-mail : rumpaigotistr.or.th Websiteswww tistr.orth  E-mail : mtcgtistr.or.th E-mail : surnaleegtistr.orth

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
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Changwat Pathumthani 12120, Thailand Amphoe Musng, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
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Request No.  22-65 /0547 MTC No. PSL-H 0260/ 65
Certificate of Calibration

Customer ; Eoviromment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok

Equipment ; Thermmo-Hygrometer {Area Heat Stress Monitor}

Model /Type : hs-32

Serial Number : MCB 110008

Maker : METROSONICS

Date of Request : 23 May 2022

Date of Calibation : 7 June 2022

This certificate is traceable to International System of Units (SI Units) through Photometry
and Temperature Standards Laboratory, Industrial Metrology and Testing Service Centre,
Thailand Institute of Scientific and Technology Research (TISTR), NSC-ONSC accredited
Calibration No. 0015.

The reported expanded uncertainty of measurement is stated as the standard vncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds 10 a coverage probability of approximately 95 %.

Calibrated by : Approved by : L v =

/
I T
(Mr. K,a_m-qﬁ;}{;-_;_sﬁf.ghapi@at)

irector.

(Ms. Panit Thurnmasri}

Photomeiry and Temperature Stagdards Laboratory

Ref. No - 2012265053302254001
Issued Date : 23 June 2022

Page | of 4

Tha resalts relate only to Lhe ikems wested/cabibrated or value assigned,
Agwertising the Aepanertificate and publicity of the sesclis cxcepl in MUl are prohitited unless vaitten permission is abtained from the govermor of TISTH.

HECTIA-RS N
- JEN

AT

[ Serial Number ;

Request No.  22-65 /0347 MTC No, PSL-H 0260/ 65

Description of Unit Under Calibration :

Customer : Environment Research & Technology Company Limited
Address : 25/114 Moo 6, Sot Chinaket 1, Ngamwongwan Rd_, Laksi, Bangkok
Equipment : Thermo-Hygrometer (Area Heat Stress Monitor)

MCB110008

Calibration Required : Temperature at (30, 35, 40) °C
Ambient Condition :  Ambient temperature (23 + 3) C
Relative humidity (35 * 20)%
Laboratory Address :  Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukbumvit Rd., Samutprakan

. Reference Standard :

Digital Therrrometer with Sensor, Mode!l : F230H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 1081/64.

The temperature scale it use of this laboratory is the International Temperature Scale of 1990,

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WLCP.18,

Support Equipment :

. Temperature & Humidity Controlled Chamber, Model ; 9145-3116-00AA, S/N : 1403041

Adjustrents : NONE

Page 2 of 4
FT.

The resulis relate only fo the Lams tested/caiibrated or vaiue asswmned.
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Request No. 22-65/0547 MTC No. PSL-H 0260/ 65

Results of Calibration :-

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) £°C)
299 30.3 -0.4 0.50
35.1 35.4 -0.3 0.50
40.0 40.1 -0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (*°0)
29.9 30.4 -0.5 0.50
351 355 -0.4 0.50
40.0 40.3 -0.3 0.50

Page 3 of 4

R

Request No.  22-65 /0547 MTC No. PSL-H 0260/ 65

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) S (0 (&°C)
29.9 304 -0.5 0.50
35.1 354 -0.3 0.50
40.0 40.1 -0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.

...end of certificate. ..
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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 abtained from the governor of TISTR.
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Request No.  22-65 /0547 MTC No. PSL-H 0261 /65

Certificate of Calibration

Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Equipment : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCGO080057
Maker : METROSCONICS
Date of Request : 23 May 2022
Date of Calibation : 7 Iune 2022

This certificate is traceable to International System of Units (SI Units) through Photometry
and Temperature Standards Laboratory, Industrial Metrology and Testing Service Centre,
Thailand Institute of Scientific and Technology Research (TISTR), NSC-ONSC accredited
Calibration No. 0013,

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor £ = 2, which for a normal distribution

corresponds to a coverage probability of approximately 85 %.

Approved by 1[[ / e
Ty

(Mr';:lia_fnk}j;g!"-sliég_lj"ap.iwatj

Calibrated by :
AP AT

(Ms. Panit Thummeasri)

Photomerry and Tempg;a_t'qre'.'s'tfzﬁ_idards Laboratory
2012265052302254002

Ref No:
Issued Date: 23 June 2022
Page 1 of 4

The resclts relate arisy Fo the items tested/czlibrated or value assgred.
Advertising the Repern/Ce nlicate and poblisity of the resuts except in foll are prehibited unless wiitten permission is obiined from the governor of TISTR,

3eTISTR

CANTION Bads

Request No.  22-65/0547 MTC No. PSL-H (0261 /65

Description of Unit Under Calibration :

Customer : Environment Research & Technology Company Limited

Address : 25/114 Moo 6, Soi Chinaket 1, Ngammwongwan Rd., Laksi, Bangkok
Equipment : Therme-Hygrometer (Area Heat Stress Monitor)

Serial Number - MCGO080057

Calibration Required : Temperature at (30,35,40) °C

Ambient temperature (23 £ 3) C

Relative humidity (55 + 20) %

Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrizl Estate, Sukhumvit Rd., Samutprakan

Ambient Condition :

Laboratory Address :

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 1081/64.

The temperature scale in use of this laboratory is the International Temperature Scale of 1950

Calibration Procedure :
The certifics the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9145-5116-004A, S/N : 1403041

Adjustments : NONE

Page2of 4 ot

The resilts selate only o the items rested/calivrated or value assignad.
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Request No.  22-65/0547 MTC No. PSL-H 0261 /65

Results of Calibration :-

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) & °0)
299 30.2 -0.3 0.50
351 353 -0.2 0.50
40.0 399 0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) &=0)

299 302 -0.3 0.50
351 353 -0.2 0.50
40.0 402 -0.2 0.50

Page 3 of 4
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TISTR

Request No. 22-65/0547 MTCNo. PSL-H 0261/65

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(0 (°C) (°C) (£°C)
29.9 30.1 -0.2 0.50
35.1 352 -0.1 0.54
40.0 3.7 0.3 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..
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Request No.  22-66/ (084 MTCNo. PSL-H 0038/66 Request No.  22-66 / 0084 MTC No. PSL-H 0038/466
Certiﬁca fe o f Calibration Description of Unit Under Calibration :
Customer : Environment Research & Technology Company Limited
Customer : Environment Research & Technology Company Limited Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok Item : Thermo-Hygrometer (Thermal Environment Monitor)
Ttemn : Thermo-Hygrometer (Thermal Environment Monitot) Serial Number : TPI030030
Model /Type : QUESTemp®32 Calibration Required :  Temperature at (30, 35,40) °C
Serial Number : TPI030030 Ambient Condition : Ambient temperature (23 I 3) c
Manufacturer : QUEST Technologies Relative humidity (55 £ 20} %
Date of Request : 7 November 2022 Laboratory Address Photometry and Temperature Standards Laboratory
Date of Calibration : 29 November 2022 Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
The certifies the above equipment was calibrated in accordance with the recognised International Reference Standard -
Standard ISO/AEC 17(325:2017 and the operation according 1o procedure no. WLCP.O§. Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 233 1, Sensor RTD Probe

No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service

The reported expanded uncertainty of measurement is stated as the standard uncertainty
Centre, Certificate No. PSL-T 0786/65.

of measurement multiplied by the coverage factor £ = 2, which for a normal distribution

corresponds 10 a coverage probability of approximately 95 %. The remperature scale in use of this laboratory is the International Temperaturc Scale of 1990.

/

Calibrated b A odb 7~ I."[I." Calibration Procedure :
i : HG I .
aubrate y PproY Y | ~1t The certifies the above equipment was calibrated according to procedure no. WLCP.18.
1T T (e P ; e glop
: L . L I;"f? wad -{fl FYYVE ¥
el . — ij’jl L Support Equipment :
(Ms. Panit Thummasri) (M_r..-_Kamc;h IS]gh apiwat) Temperature & Humidity Controlied Chamber, Model : #141-5110, S/N : 1205101

Photometry and Terﬁbéfﬁtdr;‘e.*ﬁ%ﬂards Laboratory Adjustments : NONE

Ref No:  2012265110704831001
Issued Date : 8 December 2022
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The resits relate ondy to tre iterns tested/calitvaten of value assicned.

The resulis ralate only io the items testedftalibrated or value assignes.
Advertising the Repart/Lenificale ard pubiicity of the results excent it (il are probilited unbess wilten peromssion is obrained fom the sowarnge of TISTR,

Artverhsing the Reportentificabe ard publiaty of the results excopt in foll are prohibaed untess wwitten perrission is cbtained from the aovarnaor of TISTR.

FR.BLMTCO02 Rev.a FMBLMTC.002 Revd

Head Office Office/Laboratery Office Head Cffice Dffice’Laboratory Office

35 Mu 3 Tamzon Khtang Ha, Amphos Khlong Luang  Soi 1€, Banepoo .ndustial Estate, Sukhumwit Read, 198 Fhahoowathin Road, Chatuznak, Zanskek 10903, 35 nu 3 Tambon Khlong Ha. Amphoe Khlong Luare,. S0 10, Sangpoo industrial Estate, Sukhurmat Aoad, 194 Phazhoanyottan Road, Chatuerak, Sangok 109048,
Changwat fathumthaci 12136, Thailand Araphoe Muzng, Cnangsat Sarutpeakan 16280, Thattand  Thailand Changwat Pathumthani 12120, Thaitand Amohoe Muang, Thangveat Semutpraian 10200, Thaland  Thailanc

Tel (6610 2577 2000 Vel (68) ¢ 2323 1672-80 exl 115, 116 Tel, (GE) 0 3579 1121-30 axt. 5219, 5225, 5217 Tol. (#a} 0 2577 H000 Tel, (66) 0 2323 167380 ext, 115, 116 Ter {88} { 2579 1121-30 out. 5219, 5225, 8217
Fax. (66) 0 2577 9008 Faw, (66 0 2323 D165 Fax (85) 0 2579 592 cam, (66 3 25TT HILS Fax (66} 2323 9165 Fax. {66) 0 2579 6502

E-rnail : rumpaigtistr.ontn Wehstenwwe tistrorm Eamail : mitcgtistr.erth E-mail - sumaleeghsirsonth E-mail ; rurnpagEnsteonth vebsitesey tisrontn E-mail | mtcstistronth E-mal : surnaleem@uisteonih
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Request No. 22-66/ 0084 MTCNo. PSL-H 0038/66
Results of Calibration :- ( V ) Without Adjustment () After Adjustment
Table : Temperature Measurement @ Wet Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (*°C)
30.0 30.0 0.0 0.50
35.0 35.0 0.0 0.50
40.0 39.9 0.1 0.50
Table : Temperature Measurement @ Dry Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
30.0 299 0.1 0.50
35.0 35.0 0.0 0.50
40.0 39.9 0.1 0.50
Page 3 of 4

PT.

blackened copper sphere of the instrument.

existing at the time of measurement only.

...end of certificate...
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Request No. 22-66/0084 MTC No. PSL-H 0038/ 66
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
¢0) &) ) Lo
30.0 30.0 0.0 0.50
35.0 34.9 0.1 0.50
40.0 39.9 0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

2. The calibration data for instrument in this report is reported within the condition

T,

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

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 goverar of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 2000

Fax, (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websiteawww tistr.orth

Office/Labaratory

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

Fax. (66) 0 2323 9165

E-mail : mitcg@tistr.or.th

FM.BEL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Banskok 10900,
Thailand
Tel. (66) © 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

Head Office

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 2000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:wwaw tistr.orth

Office/Laboratory

Soi 1€, Bangpeo Industrial Estate, Sukhurmvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thalland
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mte@tistr.orth

FM.ELMTC.002 Rev.4
Office
196 Phahonyothin Read, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumales@tistr.or.th
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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level

Manufacture

Model

Serial No.

Range of Calibrator

Calibrator

: Quest Technologies

Qc-10
QI9010208

- Sound Pressure Level : 114.2 dB.

- Frequency
Calibrated By

Calibration Date
Customer Name

1,000 Hz.

May 6, 2023

Mr.Wadcharapong Phunkhetkit

= A § = ¢ e & o A - = ' = o € & d a
UIBN INTL‘I’IU‘? ADUDTRLAWG NG : Iﬂidﬂ'ﬁ I‘N\'l'l“NﬂﬂI.“ﬂﬂI.I.T'I.{IlLﬂ:Nﬂ@lﬂm‘ﬂL“ﬂﬂﬂNﬂﬂ’ﬂ']n

MENAIA VRIVTHN neada ada (Inouaud) $1na

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

1 EXTECH SL400 180200302 114.0 114.2 Pass
2 EXTECH SL400 180200312 114.0 114.2 Pass
3 EXTECH SL400 190800264 113.9 114.2 Pass
4 EXTECH SL400 190800266 113.8 114.2 Pass
5 ACO 6236 222109 114.1 114.2 Pass
6 ACO 6236 222113 113.9 114.2 Pass
7 ACO 6236 222114 113.9 114.2 Pass
8 ACO 6236 222124 -114.0 114.2 Pass

oo

envi research o mew

sDoOow

omnD nOoQ ?
BWRGRVEN REARCH 8 TEGNOLOGY 00, LTD o5 4 OT\//';
Checked By | ||| ||| btz ST Approved By cesciineisasssb s

Yia
Mr.Pra)i;: Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist
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THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGICAL RESEARCIITISTIL

Reqyuest Mo, 21-63/0605 NUC No, EEL. BP. 1000665

CALYBRATION CERTIFICATE
Subreirted by : Envirpoment Research & Technology Co., Lid.
Address ©25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsenghong, Laksi, Bangkol: 10210,

Calihrated at : Electrical and Electronic Siandards Labormory, Industrial Mewology and Testing Service Centre.

THAILAND INSTITUTE OF SCIENTIFIC ANMD TECHNOLOGICAL RESEARCH {TISTR]

Request No. 21-53/0605

MTC No. EEL. BP.  100/0665

The reporied capanded uncertainty is based upon a standard uncertainty mueliplied by a coverage

factor & = 2, providing a level of confidence of approximarely 95%.

Nominal Outpat of Unit Under Test = 114 dB re 20uPa at 10400 Hz

Acoustie Qutput in dB re 20pPa, Corrected to Relercnce Conditions: 101,325 kPa, 23.0 °C and 50 % R14.

1. Sonnd Pressure Level

: Sotb IC. Bangpoo Industrial Estate. Snkhumvit Rd.. Muang, Samutprakan 10280,

Instrument Calibvrated ; Ambhicrt Environment

Standard Mierophone
Type

Measured Sound Prossure
Level {dB}

Deviated valuc] Unceriinty
(dB) {dR)

Tolerance limit
TECH(0942:2003 Class |

114005

0.03 =010

(23R 3T
130 & 15} %
(101,325 £ 1,500} kPBa

Descriplion : Calibroor Temperature

Manufaciurer : Quiest Clectronics Relative Humidity

Model LQC-L0
- QE2080089

Ambient Pressure

Serial Mo,

Standnrds used : 1. Digital Function Synlhosizer NF Elecwonic DF-193A §/N 122037,

[}

. Measuring Amplilicr Broel&Kjaer 2636 5™ 1537484,
- Programinable Auenvztor Tamagawa TPA-303A SN OF 2214,

= Lo

- Digital Muliimeter Ayilent 34401 A S/N MY44003560.

Pressure Transmitier Waisala PTH202A0 5N 1365000,

S

Audio Analyzer Panusonic VP-7722A 5/ 041477D 122,

7. Condenser Microphone Brocl&Kjaer 4180 S/N 2633526,

Calibralion Procedure: CP-i102-04 based on LIEC 60943-2003. The sound prossure level of instrumen was
measured by standard microphene using an msert valiage lechnique.
This instcument has been calibeated against standards mainizined m Electrieal and Electronic Standards
Laboratory {EEL), witich are traceable to the Internationz] Sysient of Unis through the National Institue of
Meirology (Thailand}.

The informalion o actual reading is aached herewith and the wncereinty limits guoted refer 1o the

measured values only.

Date of Receipt © 29 Jun, 2022

il

Date of Calibration vl 2022

i

142 ineh Bzl & Kjacr 4180

=0.40B

2. Frequency

Standard Microphone
Type

Measurcd Fregueney

(Hz) (Hz}

Devimed value| Uncenainty
{Hx) [ECH0942:2003 Class |

Taolerance limit

142 inch Brucl&Kjace 4180

299 4 04

=13 | 0%

3. Total Distartion

Standard Microphone
Type

Measured Tonal Distorion

(%) (%)

Unceraimy

Tolerance limi
IECS0942:2003 Class |

1/2 inch Brucld Kjacr 4180

0.97 + (.50}

+ 3.0%

Note: 1. Noadjustment.

2. The calibratar pressurc correclion was nol included,

3. The microphone velume correction was not included.,

Calibraied by :

Approved by

;oF o s
pEs

(Mr.Nuttapong Niljiresvanii)

Tk

Date of Calibration ©o4 Jul 2023

Date of Issuc :G Jul 2022

2

{Mr Tawikia: [ambsamen)

Electricat and Elcctronic Standards Laboratory

Industrial Meirology and Testing Service Centre

Ref : 201 1263062902932005 /2

End af Certificale

The rastlis relate only o the items tested/ealivrared or valee assgned.
Advertinng the Regort«Certificate and publicity of the results excapt in full are prohibited unless wiitten permission is obtained from the governcs of TISTR,

The reculty relzte only to the items “ested/calibratec or value assigred,
Advertisng the ReporCenificate and publicity of the results except in full are prohibited Lvess writlen permission is abitdned from the sovemos of TISTR.

FM.BLIMTZ.002 Rewv.d

OrfficedLaboratory Office
Sai 1€, 3angpoo Indusmial Estate, Sukhurmat Road,
Arnghoe Wuang, Crangwat Samutprakan 16283, Thadand  Thailand

Tel. (66} 0 2323 1672-80 axt. 115, 116 Tel. ta€d O 2579 1122 -3 exr. 5218, 5225 5217
Fax, (66} 0 2323 9165 Fayx, (66} 0 2579 8592

E-mail : micgtisir.onth E-mail ; sumialeeguistr.onth

Head Office

35 Mu A Tarnbon ¥ong Ha, Amphoe Khlong Luang,
Changwat Pathumitham 12120, Thailand

Tal. (6£) 4 2577 5004

Fax. (66] 0 2577 9009

E-raail : rumpaigistr.oe th Websitensy tistr.onth

196 Phahareothin Road, Chatuchak, Sangkok 13550,

Head Sffice

35 MU 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Chargwat Fathorrihand 22320, Thailacd

Tel. (66) 0 2577 9600

Faux, (£6) 0 2677 3003

E-mizil 1 rumpaigatistr.or th Website ey Tist . ovth

Office/Laboratory
Soi 1€, Bargpoa Industrial Estate, Sukhumwar Roac,

Amphoe hMuang, Changwat Samutpmken 10280, Thailaed

Tel. (66} 0 2323 1672-80 ext. 115, 115
Tax, 146 0 2223 9165
E-mail : mitceistrontk:

FMEBLMTC.00Z Rewv.d
Cffice
54 Prahomyothin Road, Chiatachak, Banchak 10500,
Thaland
Ted, (66} 0 2579 112130 ey, $219, BE25 5217
Fax. [66) G 2579 5592
E-mail : sumaieegtistronth






