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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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
tunneuanysal il 13 fusimd Start Time 12:15 PM
Sampler Number TSP No.A10 Transfer Standard Type Orifice Stop Time 12:25 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2012-04 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 1504
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHp(pa/psl (T J]'a)]"2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P,,)(T,, r‘/'r,g)]'” Pressure Meter Meter
Positive | Negative | AH,0 ( m’/min ) ( /min ) (°K=°C+273) (mmHg)
5 14 14 28 g 1.64965 0.80131 31.0 30.56 305.0 756.0
7 25 26 5.1 2.22637 1.07660 40.0 39.43 305.0 756.0
10 3.7 3.8 75 2.69987 1.30261 48.0 47.32 305.0 756.0
13 4.8 4.8 9.6 3.05455 1.47190 54.0 53.24 305.0 756.0
18 59 59 1.8 3.38652 1.63036 60.0 59.15 305.0 756.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 756.0
2
1 |Slope (m) 2.09503 [Linear Equation r 0.999302 |pstd(mmHg) 760.0
2 |Intercept(b) -0.02913|Set Point Flow Rale(X)(malmin) 1.133 r 0.9996509|Tyrp 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
y = 34.462507x + 2.636700
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( Mr. Prayun Detkla Womkegémc&almuoev co.L ( Mr.Panupon Podang )

Technician Environmental Scientist




Environment Research & Technology Company Limited
4 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
€nvi rcscarch Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
thunaasnuyral w13 suaiauda Start Time 12:25: PM
Sampler Number PM-10 No.10 Transfer Standard Type Orifice Stop Time 12:35 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 610-047 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 102940701
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric [ Start Stop
No. | Pressure Drop Across Oriice (inH,0)| [AH,0(Pa/P,)(T,Ta)]'>| Qstd = (m){(A-b)] [ample Flow Rate Indicatiof IC = I[(Pa/P (T, /Ta)] Pressure | Meter | Meter
Positive | Negative | AH,0 (m’fmin) (#min ) (K =°C+273) (mmHg)
5 1.4 14 28 . 1.64965 0.80131 28.0 27.60 305.0 756.0
7 25 25 5.0 2.20444 1.06613 38.0 37.46 305.0 756.0
10 3.5 3.6 74 2.62689 1.26777 46.0 45.35 305.0 756.0
13 4.6 4.6 9.2 2.99024 144121 54.0 53.24 305.0 756.0
18 5.6 5.6 1.2 3.29930 1.58872 60.0 59.15 305.0 756.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 756.0
1 |Slope (m) 2.09503 [Linear Equation 4 0.998637 | Pstd(mmHg) 760.0
2 |Intercept(b) -0.02913|Set Point Flow Rale(X)(mslmin) 1.133 r 0.9993183|Ty;1p 298.0
3 |Correlation Coefficient (r) 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 40.302306x - 5.133321
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( Mr.Panupon Podang )

( Mr. Ptayun Detkla )

Technician Environmental Scientist



Environment Research & Technology Company Limited
£ 257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
€1nvi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
tnililansita wiit 9 Fuavaoalis Start Time 14:30:00 PM
Sampler Number TSP No.A1 Transfer Standard Type Orifice Stop Time 14:40:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 3680 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 954
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0)| [AH,O(Pa/P, )(T,, d/Ta)]W Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P,)(T,, dn-a)]’” Pressure Meter Meter
Positive | Negative [ AH,0 (m’/min)) (/min) (°K =°C+273) (mmHg)
5 1.2 12 24 g 1.52728 0.74290 30.0 29.58 305.0 756.0
7 23 23 46 2.11442 1.02316 38.0 37.46 305.0 756.0
10 33 34 6.7 2.55182 1.23194 46.0 45.35 305.0 756.0
13 44 4.5 8.9 2.94108 1.41774 52.0 51.26 305.0 756.0
18 5.4 54 10.8 3.23984 1.56035 58.0 57.18 305.0 756.0
Linear Regresstion Y ONX:Y=mX+b Average 305.0 756.0
1 |Slope(m) 2.09503 |Linear Equation ; 0.996014 Psld(mmHg)‘ 760.0
2 |Intercept(b) -0.02913 [Set Point Flow Rate ( X) (ms/mln) 1.133 r 0.998005|Tyyrp | 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(PalPstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

y = 33.767331x + 3.806890
R?=0.996014
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Checked By ..envi research

( Mr.Panupon Podang )

( Mr. Prilyun Detkla

ENVIRONMENT Rs;ENeCHaI ECRNOLOGY CO. LD

Technician Environmental Scientist



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
257114 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 ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
tulilanseia Muﬁ 9 Firuanuaalnm Start Time 14:20:00 PM
Sampler Number PM-10 No.2 Transfer Standard Type Orifice Stop Time 14:30:00 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-50265A
Motor Serial Number 610-644 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 7139
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P,,)(T,/Ta)]"| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatiof IC = I[(Pa/P)(T,/Ta)]" Pressure | Meter | Meter
Positive | Negative | AH,0 ( mfmin ) ( /min ) (°K =°C+273) (mmHg)
5 1.3 1.3 26 1.58964 0.77267 30.0 29.58 305.0 756.0
7 24 24 4.8 2.15990 1.04487 37.0 36.48 305.0 756.0
10 33 34 6.7 2.55182 1.23194 44.0 43.38 305.0 756.0
13 4.4 4.4 8.8 2.92451 1.40983 50.0 49.29 305.0 756.0
18 54 54 10.8 3.23984 1.56035 56.0 55.21 305.0 756.0
Linear Regresstion YON X:Y=mX+b Average 305.0 756.0
4
1 |Slope(m) 2.09503 | Linear Equation r 0.993272|Pstd(mmHg) 760.0
2 |Intercept(b) -0.02913|Set Point Flow Rate ( X)(malmin) 1.133 r 0.9966303|T)1p 298.0
3 |Correlation Coefficient (r) 0.99999 | Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 32.724463x + 3.388021
R? =0.993272
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( Mr. Pfayun Detkla ( Mr.Panupon Podang )
Technician Environmental Scientist



envi research

ENVIRONMENT RESEARCH & TECH

NOLOGY Co., LTD.

Environment Research & Technology Company Limited
257114 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 ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
tlangand wii 12 suaviain Start Time 13:20:00 PM
Sampler Number TSP No.A8 Transfer Standard Type Orifice Stop Time 13:30:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number BLA0902 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 11452
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(Pa/p“ T dn'a)]m Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = I[(Pa/P,)(T,, d/-ra)]'” Pressure Meter Meter
Positive | Negative | AH,0 (m’/min) (min) (°K =°C+273) (mmHg)
5 1.3 1.3 26 1.68704 0.77143 30.0 29.53 306.0 756.0
7 24 24 4.8 2.15636 1.04318 40.0 39.37 306.0 756.0
10 34 3.5 6.9 2.58539 1.24796 48.0 47.24 306.0 756.0
13 4.5 4.5 9.0 2.95272 1.42330 54.0 53.15 306.0 756.0
18 5.6 5.6 1.2 3.29390 1.58615 62.0 61.02 306.0 756.0
Linear Regresstion YON X:Y=mX+b Average 306.0 756.0
2
1 |Slope (m) 2.09503 [Linear Equation r 0.997387 |pstd(mmHg) 760.0
2 |Intercept(b) -0.02913 [ Set Point Flow Rate ( X ) (mslmin) 1.133 r 0.9986926|T)p 298.0
3 |Correlation Coefficient (r) 0.99999 | Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96873065
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.984241154
COMMENT
Andersen Instruments, Inc.
y = 38.071198x - 0.171350
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( Mr. Prayun Detkla )
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Environment Research & Technology Company Limited
. 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
vinaTangauit wi 12 s Start Time 13:30:00 PM
Sampler Number PM-10 No.28 Transfer Standard Type Orifice Stop Time 13:40:00 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2206 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 7281
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0)| [AH,O(ParP,)(T,, O/Ta)]‘”‘ Qstd = (/m)[(A-b)] [ample Flow Rate Indicatio| IC = I[(Pa/P,)T, m/TH)lm Pressure | Meter Meter
Positive | Negative [ AH,0 (m’min) (min) (°K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.70476 0.82762 32.0 31.50 306.0 756.0
7 26 25 5.1 2.22273 1.07486 40.0 39.37 306.0 756.0
10 3.6 3.6 7.2 2.64100 1.27450 46.0 4528 306.0 756.0
13 4.6 4.7 9.3 3.00153 1.44660 54.0 53.15 306.0 756.0
18 5.6 5.7 1.3 3.30857 1.59315 60.0 59.05 306.0 756.0
Linear Regresstion Y ON X:Y=mX+b Average 306.0 756.0
1 [Slope (m) 2.09503 | Linear Equation fz 0.992365 | Pstd(mmHg) 760.0
2 |Intercept(b) -0.02913Set Point Flow Rate ( X) (malmin) 1.133 r 0.9961752|Ty1p 298.0
3 [Correlation Coefficient (r) 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96873065
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.984241154
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 35.925818x + 1.000565
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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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
bnitlsz e duanzvog wit 11 Start Time 15:20:00 PM
Sampler Number TSP No.A19 Transfer Standard Type Orifice Stop Time 15:30:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2014-04 Calibrator Serial Number 3883 Calibrated By [ Mr.Woradech Rungprasert
Recorder Serial Number 7372
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. [Pressure Drop Across Orifice (inH,0) [AHZO(Pa/P“ (T a/ra)]"z Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio |C = |[(Pa/P,,,)(T,, (,/Ta)]'a Pressure Meter Meter
Positive | Negative | AH,0 ( m/min ) ( ¢*/min ) (°K=°C+273) (mmHg)
5 1.2 13 25 1.55877 0.75794 30.0 29.58 305.0 756.0
7 23 23 4.6 2.11442 1.02316 36.0 35.49 305.0 756.0
10 34 34 6.8 2.57079 1.24099 45.0 44.36 305.0 756.0
13 4.4 44 8.8 2.92451 1.40983 50.0 49.29 305.0 756.0
18 55 55 1.0 3.26971 1.57460 56.0 55.21 305.0 756.0
Linear Regresstion Y ON X:Y=mX + b Average 305.0 756.0
1 |Slope (m) 2.09503 |Linear Equation i’ 0.990988 | pstd(mmHg) 760.0
2 |Intercept(b) -0.02913 | Set Point Flow Rate ( X)(malmin) 1.133 r 0.9954838|T)1p 298.0
3 |Correlation Coefficient () 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

= 32.014733x + 4.326573
IC (CFM) Qstd-IC v X
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Technician Environmental Scientist



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

ENV|RONMENT RE ARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 17, 2022
daludureguau udinsron w.jﬁ " Start Time 15:30: PM
Sampler Number PM-10 No.19 Transfer Standard Type Orifice Stop Time 15:40:00 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2133 Calibrator Serial Number 3883 Calibrated By Mr.Woradech Rungprasert
Recorder Serial Number 2396
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric | Start Stop
No. [ Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pm)(Tm/Ta)]‘Q Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/Psm)(Tsm/Ta)]m Pressure Meter Meter
Positive | Negative [ AH,0 (m*min) (#min ) (°K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.70755 0.82895 30.0 29.58 305.0 756.0
7 24 27 54 2.29092 1.10740 38.0 37.46 305.0 756.0
10 38 38 7.6 271781 131117 46.0 45.35 305.0 756.0
13 49 4.9 9.8 3.08621 1.48701 54.0 63.24 305.0 756.0
18 6.2 6.2 124 3.47155 1.67094 62.0 61.12 305.0 756.0
Linear Regresstion Y ONX:Y=mX +b Average 305.0 756.0
1 |Slope(m) 2.09503 [ Linear Equation rz 0.990581 |Pstd(mmHg) 760.0
2 |[Intercept (b ) -0.02913 [ Set Point Flow Rate ( X) (malmin) 1.133 r 0.9952794(T,1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 37.858880x - 3.151637
— R? = 0.990581
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RECALIBRATION
DUE DATE:

February 24, 2022

Calibration Certification Information
Cal. Date: February 24, 2021 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 3883
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) {min) {mm Hg) (in H20)

1 1 2 1 1.4470 3.2 2.00

2 3 4 1 1.0230 6.4 4.00

3 5 6 1 0.9140 8.0 5.00

4 7 8 1 0.8730 8.8 5.50

5 9 10 1 0.7210 12.8 8.00

Data Tabulation

Vstd Qstd \/ a5 qa  |{2H(Ta/Pa)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.8961 0.6884 1.4145 0.9957 0.6881 0.8854
0.9918 0.9695 2.0004 0.9915 0.9692 1.2521
0.9897 1.0828 2.2365 0.9893 1.0824 1.3999
0.9886 1.1324 2.3456 0.9883 1.1320 1.4683
0.9833 1.3638 2,8289 0.9829 1.3633 1.7708
m= 2.09503 m= 1.31187
QSTD b= 10.02913 QA b= -0.01823
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime

For subsequent flow rate calculations:

Qstd= 1/m<< JAH(%)(%))b) Qa= 1/m<< AH(Ta/Pa))-b)

Standard Conditions

Tstd:]  298.15 °¢ 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: rootsmeter manometer 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, 9.2.17, page 30
b:intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.cot
145 South Miami Avenue TOLL FREE: (877)263-761l

Village of Cleves, OH 45002 FAX: (513)467-900



PLAY SCLUTION TECHNOLOGY COMPANY LIMITED
179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

T =
N

. ) i N by TR o n
PLAY SOLUTION www.playsotec.com NSC-TISLTIS170%5 PLAY SOLUTION  www.playsotec.com chapfde -
. CALIBRATION 0378 CALIBRATION 0378
Customer Certificate no. PST-0001-22 Result of Calibration © Without Adjustment Certificate no.  PST-0001-22
Pageno. 1 of 3 Pageno. 2 of 3
Company : ENVIRONMENT RESEARCH & TECHNOLOGY CO.LTD. - 1. Repeatability
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Weighing Rang 1 (g) | NorminalValue (g} | Standard Deviation ' {g)
City / Province  : Laksi, Bangkok
Max.capacity 220 200 0.00005
Zip/Postal 1 10210
Weighing Rang 2 (g} | Norminalvalue  (g) | Standard Deviation (g}
Device
Max.capacity
Equipment : Electronic Balance Capacity : 220 g
Manufacturer  : METTLER TOLEDO Readability : 0.0001 g -
Lineari o . !
Model . AB204-S 1D No. : ERTC-L1n-0048 2.Linearity, Departure of Indication fram narminal value
Serial No. 1 1123103723 Weighing Range 1
Norminal Value Standard Value {ndication Error of (ndication | Expanded Uncertainty Factor k
Environment Conditions (e) (8) &) (3] (g}
0.001 0.00100 0.0010 0.0000 0.00011 2.07
Location of Calibration : Calibration Laboratory at Play Solution Technology Co.,Ltd 0.01 0.01000 0.0100 0.0000 0.00011 2.07
0.1 0.10001 0.1000 0.0000 0.00011 2.07
Ambient Temperature :25.9 {°Q) 1 A 100001 1.0000 0.0000 0.00011 2.06
Relative Huminity . 531 (95RH) S 5.00002 5.0000 0.0000 0.00011 2.06
10 10.00001 10.0000 0.0000 0.00011 2.05
Barometric Pressure : 3015 {mba) 50 50.00003 50.0000 0.0000 0.00013 2.03
Calibration Procedure @ ThisCali was conducted by using In-House calll pracedure number CP-M-001 base on "UKAS LAS 14° 100 106.00004 106.0001 0.0001 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2.00
Comment : 200 200.00006 200.0002 0.0001 0.00031 2.00
Date of Receipet 2 January 4, 2022
Weighing Range 2
Date of Calibration : January 4, 2022 Norminal Value Standard Value Indication Ercor of Indication | Expanded Uncertainty Eactor k
(g} (2) (el (e) (e)
Issue Date : January 4, 2022
© ; /
Calibrated by : W& . Approved by k . Q//
{ Kittichai Rattanatham ) { Kittichai Rattanatham )
Calibrator Approved Signature
The reported uncertainly Is based on a standard uncertainity multiplied by a coverape factor k=2, providing a level of confl of 95%
This Certificate Is Issued In accordance with the conditions of accreditation granted by Thal Laboratary Accreditation scheme whidh has assessed the The given extended measurement uncertainty Is the standard uncertainty of the measurement multiplied by cover factor k
measurement capabliity of the laboratory and Is traceabllity to recognize natlonal standards and to the unit of realized at the corr ding as per listed in table above, which corresponds to a confidene level of about 95%
national standard laboratory. This certificate may not be reproduced other than In full except with the prior written approval prior written approvaf of
the catibration center, Play Solution Technology Co.,Ltd F-039 REV.01 28/04/63
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210

Tel.:+66 2 011 0505, Fax:+66 2 010 7700 N &
KOV £id =) N
PLAY SOLUTION  www.playsotec.com il SSerieLTis ons
CALIBRATION 0378
CERTIFICATE OF CALIBRATION
Result of Calibration Certificate no.  PST-0001-22

Pageno. 3 of 3
3.Eccentricity
Test load at feast 1/3 of the maximurn capacity, typically placed between 1/2 and 1/3 of the distance from the centre of
the load receptor to the egpe.

Weighing Range 1 " Weighing Range 2
Test Load : 100 {g) Test Load : {g)
Position fndication (g} Position Indication (g}
1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002
[ max.peviation | 0.0001 ] [ Max.Deviation | ]

Standard methode
The calibration was performed by using calibration laboratory's In-house calibration methode : CP-M-001 based on

"UKAS LAB 14 : Calibration of weighing machine” : edition 6 | October 2019

Reference standards instrument

Instrument OiML Class SN Ceritificate No. Due Date
Standard Weight Set £2 4000021952 MM-0183-20 December 8, 2022
Stardard Welght Set - - - -
Stardard Weight Set - - - .

Stardard Weight Set - - - -

Measurement Uncertainty
The given measurement uncertainty is the standard of the measurement multiplied by an extension factor k which corresponds
to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceabifity : The measurement is traceable to national standard, which realize the physical unit of measurement (S}
- Nationa institute of Metrology (Thailand) through Calibration Laboratory

END OF REPORT

F-039 REV.01 28/04/63



Environment Research & Technology Company Limited
257114 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 research

envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name WsWias aaudaunus
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. PA6WVAJ9 Calibration Date April 21, 2022
Analyzer Unit ppb Time 2:30 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 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 -0.3 0.0 -0.3 0.0 0.0 0.0 - - -
Span 400 400.2 | 400.0 | 400.5 | 400.0 | -0.3 0.0 - - 0.1
i
| 500 -
| = 450
| & 400
i g 350 -
i § 300 -
i &2 250 -
i._g 200 -
@ 150 3
| & 100 [
|y !
| 0 < T T T v T T T T |
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 5

Parameter Unit Betore AUJUEC]- AfaT AdJuct Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.3 0.6 Voltage of the measured NO value
Signal NOx mV 15.9 16.9 Voltage of the measured NOx value
Detector °C 41.2 41.2 43°C+5°C
Ambient kPa 100.2 100.2 Current atmospheric pressure
DC 24V \' 23.6 23.6 24V 0.5
DC 5V \Y 5.0 5.0 5V +0.5
NO Slope - 0.85210 0.84930 0.50000 - 2.0000
NOx Slope - 0.83140 0.82900 0.50000 - 2.0000

L7
Calibrate By : eavi rescarch gof_‘ofhgcked By: o ég‘f
(MR.PANUPON PODANG NG gsul (MS.SUTATIP IM-NOI)

ONMENT RESEAR — "
April 21, 2022 EARCHATEINOLOGY Ca. 17D April 21, 2022
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Environment Research & Technology Company Limited
257114 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 research

: envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name WsWias Aaudauaue
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. AX7HSMEO Calibration Date April 12, 2022
Analyzer Unit ppb Time 11:49 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 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 -5.0 0.0 -0.9 0.0 -4.1 0.0 - - -
Span 400 376.7 | 400.0 | 389.0 | 400.0 | -12.3 0.0 - - 2.8

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

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

e Observed Value “
Parameter Unit Before Adjust | After Adjust Nominal Range

Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.2 0.3 Voltage of the measured NO value
Signal NOx mV 11.1 11.2 Voltage of the measured NOXx value
Detector °C 40.6 40.6 43°C+5°C
Ambient kPa 101.0 100.9 Current atmospheric pressure
DC 24V \'% 23.5 23.5 24V 0.5
DC 5V Vv 5.0 5.0 5V +0.5
NO Slope - 0.77960 0.97730 0.50000 - 2.0000
NOx Slope - 0.75770 0.98700 0.50000 - 2.0000

Calibrate By : epl ressarch I\/f‘i ,Ea}thecked By: (f(\d\ ?O

(MR.PANUPON PODANG) R vt (MS.SUTATIP IM-NOI)

April 12, 2022

ENVIRONMENT RESEARCH & TECHNOLC S C April 12, 2022
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Environment Research & Technology Company Limited
257114 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

envi research

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

Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

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

Equipment Gas Analyzer ( NOx) Customer Name WsWins aaudaunue
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. A4LUUFHB Calibration Date May 13, 2022
Analyzer Unit ppb Time 10:11 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 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 -0.2 0.0 0.1 0.0 -0.3 0.0 - - -
Span 400 405.0 | 400.0 | 403.8 | 400.0 1.2 0.0 - - 1.0
I y=x ||
I 500 Re=1]]
| @ 450 |
| & 400 i
i @ 350 i
i § 300 i e |
i S 250 —m— Before |
i _g 200 | emem After |
. @ 150 F——
| & 100 !
| 50 !
| 0 |
l !

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value L
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 3.3 3.1 Voltage of the measured NO value
Signal NOx mV 18.8 19.1 Voltage of the measured NOx value
Detector °C 41.6 41.6 43°C+5°C
Ambient kPa 100.6 100.6 Current atmospheric pressure
DC 24V \' 23.8 23.6 24V 0.5
|DC 5v \ 5.0 5.0 5V +0.5
NO Slope - 0.98970 0.98220 0.50000 - 2.0000
NOXx Slope - 0.98260 0.97540 0.50000 - 2.0000
. < oo \
Calibrate By : \ envi research » o Checked By: ? i Y
(MR.PANUPON PODANG o ; (MS.SUTATIP I’M-NOI)
May 13, 2022 'RONMENT RESEARCH & TECHNOLOGY CO., LD May 13, 2022
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Environment Research & Technology Company Limited
257114 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

envi research

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wsuins Aaudauaue
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. 4VWFEBUK Calibration Date April 18, 2022
Analyzer Unit ppb Time 1:29 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 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 -12.3 0.0 -3.4 0.0 -8.9 0.0 - - -
Span 400 385.8 | 400.0 | 387.5 | 400.0 | -1.7 0.0 - - 3.1
i
| 500 -
| 2 450
| & 400 -
i g 350
& 300 A
i S
| o 250
. £ 200 A =
IS 150 - !
I & 100 - Z !
| 50 = |
i 0 &7 00 R R R |
i 0 50 100 150 200 250 300 350 400 450 500 i

i Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

3 Observed Value &
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.3 1.9 Voltage of the measured NO value
Signal NOx mV 5.5 9.1 Voltage of the measured NOx value
Detector °C 41.4 41.3 43°C+5°C
Ambient kPa 100.6 100.5 Current atmospheric pressure
DC 24V \' 23.8 23.8 24V +0.5
DC 5V Vv 5.0 5.0 5V +0.5
NO Slope - 1.42100 1.54130 0.50000 - 2.0000
NOXx Slope - 1.33000 1.42210 0.50000 - 2.0000
TN
(;)
S e o {40
Calibrate By : eavi research o_»Checked By: 2 ) ”
(MR.PANUPON PODAN o

i
BN T AT RTE R o

. L

(MS.SUTATIP IM-NOI)

April 18, 2022 April 18, 2022
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Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail :

. Thung Song Hong, Lak Si, Bangkok
envi research

: envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO.,, LTD.

www.enviresearch.co.th
Head Office/Tax ID 0106 542 064 981

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name TsWins eaudauaus
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. E5KBWBO08 Calibration Date April 10, 2022
Analyzer Unit ppb Time 12:55 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard!Ges Y (ppb) L % Abs Error
Value Before After Before | After
Zero 0 -0.1 0.0 - - -
Span 400 392.0 400.0 - - 2.0
[ T e T T S e seag
Calibration Curve [ =S
| - R?=1.00 ||
__ 500 :
¥ ,, i
| S 350 | = |
© 300 - == @ = Before |-
|~ 250 - |
2 200 =il
13 150 - I
(e |
0 4 ——
! 0 100 150 200 250 300 350 400 450 500 l
Bt oo i Standard Valus 3. 5o Bl
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
) Observed Value ]
Parameter Unit = = Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 7.4 7.6 Voltage of the measured SO2 value
LAMP mV 503.5 54.1 200 mV - 1200 mV
CELL °C 354 33.7 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.9 44.8 65 kPa or less
AMBIENT kPa 100.7 100.7 Current atmospheric pressure
DC 24V \'% 23.9 23.9 24V 0.5V
DC 5V \Y 5.0 5.0 5V 0.5V

A

(MR.PANUIBON PODAN )
April 10, 2022

Calibrate By :

ey gd&ﬂ

(MS.SUTATIP IM-NOI)
April 10, 2022

Page 1



Environment Research & Technology Company Limited
257114 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

envi research

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

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

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Costomer Name MWwias eaudauaus
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 60772-328/2 Calibration Date April 20, 2022
Analyzer Unit ppb Time 2:15 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 11 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value ( ppb ) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 -0.3 0.0 - - -
Span 400 407.0 400.0 - - 1.8

= o = Before

= =a= e After

o

oﬁo 100 150 200 250 300 350 400 450 500
Standard Value

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Observed Value
Parameter Display As Unit = Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 32.2 325 8.0°C to47.0°C
Chamber Temp CHAMBER °c 45.3 45.4 43.0°Cto47.0°C
Pressure PRESSURE mmHg 693.6 693.7 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.477 0.477 0.350 to 1.000
Lamp Intensity INTENSITY Hz 33,604 33,423 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \Y 898 898 750 to 1,200
SO2 Concentration SO2 CONCENTRATION ppb 1.6 1.4 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK
NE

Calibrate By :

71\

oﬁdp(/

!
(MR.PANUPON PODANGYv! research
April 20, 2022

(MS.SUTATIP IM-NOI)
April 20, 2022

E Rsyéw:nuew\aoa cC
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Environment Research & Technology Company Limited

257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
10210
Tel 0-2954-7745-6 Fax 0-2954-7747

o Thung Song Hong, Lak Si, Bangkok
envi research g Song Hong :

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Calibration Data of SO, Analyzer
Analyzer Performance Test

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

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Equipment Gas Analyzer ( SO,) Costomer Name Wiwias eaudauaus
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 0607415768 Calibration Date April 20, 2022
Analyzer Unit ppb Time 7:39 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard Gas Value Y () y % Abs Error
Before After Before | After
Zero 0 -0.1 0.0 - - -
Span 400 386.0 400.0 - - 3.5
S T
; =x |
! R?=1.00
| 500 - !
i "‘i 450 I
Ho 400 .
| & 350 !
i % 300 — ¢ =Before ||
. > 250 1
| @ 200 =ea=eAfter |l
b (=
= 150
I8 100
l 50
i 0 ¥
!
|

- Observed Value
Parameter Display As Unit - = Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 30.8 30.7 8.0 °C to47.0°C
Chamber Temp CHAMBER °c 44.8 44.7 43.0°Cto 47.0°C
Pressure PRESSURE mmHg 734.7 734.7 400.0 to 1,000
Sample Flow SAMP FLOW LPM 1.416 1.417 0.350 to 1.000
Lamp Intensity INTENSITY Hz 23,696 23,656 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \Y 851 851 750 to 1,200
SO2 Concentration SO2 CONCENTRATION ppb 0.8 1.1 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK

Calibrate By :

(MR.PANUPON PODA

April 20, 2022

M_\ Checked By :

oo/

(MS.SUTATIP IM-NOI)
April 20, 2022
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Environment Research & Technology Company Limited
257114 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
envi@enviresearch.co.th

envi research

E-mail :
www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.
g Head Office/Tax ID 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name Wsias aaudauaus
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. V4HC9062 Calibration Date April 11, 2022
Analyzer Unit ppb Time 11:07 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas gincddias L (ppb) : % Abs Error
Value Before After Before | After
Zero 0 0.3 0.0 - - -
Span 400 392.0 400.0 - - 2.0
! .................................. ;x_ 1
[ R*=1.00 ||
__ 500 \
| S 450 |
£ 400 - .
| S 350 4 |
« 300 A == @ = Before |*
| = 250 - |
2 200 s pte ]
| 150 - |
Q - -
G o |
1
| 0

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

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370

Observed Value
Parameter Unit - = Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 16.3 16.2 Voltage of the measured SO2 value
LAMP mV 409.4 407.8 200 mV - 1200 mV
CELL °C 37.7 38.0 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 46.5 46.0 65 kPa or less
AMBIENT kPa 101.5 101.4 Current atmospheric pressure
DC 24V \% 23.9 23.9 24V +0.5V
DC 5V \Y 4.9 4.9 5V+0.5V
= 34&.\0
Calibrate By : [ envi research (meick?d By :
(MR.PANUPON PODANG) Sef aog) (MS.SUTATIP IM-NOI)

IRONMENT RE;EN?CH &TECHNOLOGY CO..LTD

April 11, 2022 April 11, 2022
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Airgas Specialty Gasses
Airgas USA, LLC

6141 Easton Road

Bldg 1

Plumsteadville, PA 18949
Adrgas.com

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO4NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadbville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code: CO,NO,NOX,502,BALN Certification Date: Oct 22, 2019

. _’Expiration Date: Oct 22, 2027 — _

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
G00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference, This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis untess otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

‘ ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

NOX 55.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/2019, 10/22/2019

NITRIC OXIDE 56.00 PPM 65.27 PPM G1 +- 0.8% NIST Traceable 10/14/2019, 10/22/2019

SULFUR DIOXIDE 55.00 PPM 54.93 PPM G1 +/- 0.9% NIST Traceable 10/14/2019, 10/22/2019

CARBON MONOXIDE 4500 PPM 4516 PPM G1 +- 0.6% NIST Traceable 10/14/2019

NITROGEN -~ Balance

' CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 13010429 KAL0O04123 97.6 PPM NITRIC OXIDE/NITROGEN +/-0.8% Jul 23,2025

NTRM 13010429 KALOD4123 97.6 PPM NOx/NITROGEN +-0.8% Jul 23, 2025

NTRM 16010235 KALO04419 97.69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Dec 23, 2021

NTRM 012318 KALO04620 ] 4857 PPM CARBON MONOXIDE/NITROGEN _ +- % ‘ Jun 07, 2024 v
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

MKS FTIR - CO - 000928781 FTIR Sep 26, 2019

MKS FTIR - NO - 000928781 FTIR Oct 18, 2019

MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019

MKS FTIR - SO2 - 000928781 FTIR Oct 03, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg.

“74/////7414/ (A )/ML\ ;

Approved for Rélease

Page 1 of 160-401604495-1



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 9 February, 2022 Certification No. 040/22
Page : 1 of 2

Object : Wind speed and wind direclion

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC20516A58 ID No. : No.13

Customer : Environmenl Research & Technology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1012.9 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGAN!ZAT[ON

Calibrated by HQ\ML, Sign
Mr. Watcharapol Subwat Mr.

Mechanical Engineer

1 ISOMM




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 040/22

9 February, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H20 | inches H20 | m/sec m/scc m/scc
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 45 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - ’ 10.7 0.31
13.01 - - - 12.1 0.91
15.01 - - - 14.7 0.31
17.02 - - - 16.1 0.92
20.02 - - - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

Calibrated by :

MMTQL

Mr, Watcharapol Subwat iVl e(l{oﬁ’)\ !
B %

]

Mechanical Engincer




Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture + Larson Davis
Model + CAL200
Serial No. : 3605

Range of Calibrator
- Sound Pressure Level ¢ 94.0dB.
' 1,000 Hz.

- Frequency
Calibrated By

Calibration Date
Customer Name

Mr.Romsea Kateh

May 17, 2022

.o .o

V55N TWSIAeS aondanand 3900 : 1a39m s S9N uHRaRANWIILAsNEAA ML AEN
A a A o A o @
AHEANNIAENIG VBIUTYN ne9Bs sda (Inouaud) $1na

— Equipment Actual Reading (dB(A)) Status
Brand Model Serial Number Before Adjustment After Adjustment
1 RION NL-52 00464747 94.2 94.0 Pass
2 RION NL-42 01085956 94.1 94.0 Pass
3 RION NL-42 00221308 93.9 94.0 Pass
4 RION NL-21 00754448 94.0 94.0 Pass
5 RION NL-42 00610195 93.9 94.0 Pass
6 RION NL-42 00484662 94.1 94.0 Pass
7 RION NL-42 01147317 94.3 94.0 Pass
8 RION NL-21 00521669 94.2 94.0 Pass

0o
Checked By Ym W .................. mﬂmchﬁwédﬂ%y P
Mr.Prayun Detkla L L oL Ms.Sutatip Im-noi

5 VRN S HOLOGY CO, LD ; . o
Technician MENT REJEARCH A TECH! Environmental Scientist

Page 1/2
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QATISTA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0141

MTC No. EEL. BP. 109/1164

CALIBRATION CERTIFICATE

Submitted by : Environment Research & Technology Co.,Ltd.

Address :25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok, 10210.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Precision Acoustic Calibrator Temperature :(23+4+3)°C
Manufacturer : Larson Davis Relative Humidity :(50+15)%

Model : CAL200 Ambient Pressure 1 (101.325 + 1.500) kPa
Serial No. 13605

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-(')4 based on 1EC 60942-2003. The sound pressure Jevel of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 26 Nov. 2021

Date of Calibratien 7 Dec. 2021 1/ %ﬂ/

NSC-TISI-TIS 17025
CALIBRATIGN 0037

R
ITISTR

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 goverror of TISTR.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-65/0141

‘MTC No. EEL. BP. 109/1164
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 93.63 -0.37 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (H2) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaerd 180 1000.0 0.0 +1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer4 180 2.15 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

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

Date of Calibration 7 Dec. 2021 2/ \3)/

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Sarnutprakan 10280, Thalland

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

156 Phahonyothin Road, Chatuchak, Bangkok 10500,
Thailand

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

E-mail : sumaleegtistr.orth

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

Tel. (66) 0 2577 9000

Fax, (66} ¢ 2577 9009

E-mail ; rumpai@tistr.orth Websitemww.tlstr.or.th

Soi 1C, Bangpoo Industriat Estate, Sukhumvit Read,

Amphoe Muansg, Changwat Samutprakan 10280, Thailand

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

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {68) 0 2579 8592

E-mail : sumaleeg@tistrorth



NSC-TISI-TIS 17025

TISTR

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLQGICAL RESEARCH (TISTR)
Request No. 21-65/0141 MTC No. EEL. BP., 109/1164
Nominal Output of Unit Under Test = 114 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20uPz , 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) 1EC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 113.62 -0.38 +0.10 +0.40dB
2. Frequency
Standard Microphone Mceasured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz2) 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&Xjaer 4180 0.37 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.26 dB fro

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Keting Director.
Sy
Electrical and Electronic Standards Laboratory
Date of Calibration 7 Dec. 2021

8 Dec. 2021

Industrial Metrology and Testing Service Centre
Date of Issue Ref : 2011264112604951001

End of Certificate 3/3

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphee Khlong Luang - Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchal, Bangkok 10900,
Changwat Pathumthani 12120, Thaitand Amphoe Muang, Changwat Samulprakan 10280, Thaltand  Thaitand

Tel. (66} @ 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9005 Fax, (66) 0 2323 9165 Fax. {66) 0 2579 8592

£-mail : rumpaigtistr.orth Websitemwwwtistrorth  £-mail : miceptistr.onth E-mail : sumalee@tistr.or.th
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METHOD § PRE-TEST CONSOLE CALIBRATION Preventive Malntenance & Check
USING REFERENCE METER # WET TEST METER W-NK5A No. 540961

5-POINT METRIC UNIT

Meter Console Information Catibration Conditions FactorsiConversions
Console Modet Number XC-572-V Date Time 05-Apr-21 9:00 A Std Temp 298 K
Console Serlal Number 1602011 Gallbration Reference No, GC64APEDD33 Std Press 760 mm Hg
DGM todel Humber SK25EX Baromotric Pressure 758 mm Hg Ky 0.392
DGM Serial Number 0006265 Calibration Meter Gamma 0.9980 unitless
Run Time Metering Console < MWeter
DGM Orifice Volume Volume Outlet Temp Outlet Temp Volume Volume Outlet Temp Outiet Temp
Elapsed 4H Initial Final Initial Final Initial Flnat Initiat Final
© (Pe) Ved) V) () ) (Vs (Vv 9] (9]
min mm H,0 m ™ G C o o < c
15.00 13.0 0.1039 0.2761 25 26 195.21714 195.38645 25 25
10.00 25.0 0.2848 0.4562 26 27 195.40476 195.56304 25 25
8.00 50.0 0.4860 0.6493 27 ar 195.57280 196.75249 25 25
7.00 80.0 0.6642 0.8601 27 28 195.76713 195.96814 28 25
5.00 1200 0.8825 1.0618 28 29 195.98115 105.15714 25 25
Resulis
Stan Data Dry Gas Meter
Calibration Factor Flowrate AH@
Dry Gas Meter Calibration Metor Value Variatien Std & Corr 0.0212 m’“,,lm!n Varlation
Mogesi} Q) {(Wper} Qma) m o] (Qutyionicn) SHE) (AsH@)
m avfmin " mimin mimin mm H20
0.172 6.011 0.168 0.011 0.982 0.001 0.011 47.170 1.259
0.160 0.016 0.157 0.016 0.881 0.001 0.016 46.084 0.173
0.182 0.023 0.179 0.022 0.980 0.000 0.022 46.914 0.003
0.204 0.02¢8 0.200 0.029 0.980 -0.001 0.029 45.132 -0.780
0.178 0.036 8175 0.035 0.980 -0.001 0.035 45.255 -0.658
0.98¢ Y Average 45,911 AH@ Average

[Nole: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable tolerance of individual vatues from the average is +-0.02.

|Nale: For Ay, orifice pressure differential that equates to 0.75¢Im (0.0zizm’lmin) at standard temperature and pressure, acceglable tolerance of individual values from the average is +-0.2inches (5.tmm) H,0,
" =y

Qg Ficdal o T B B S \‘C}p

5
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SITHIPORN  ASSOCIATES COMPANY 13EL 9% /oy 1oy

Date

{ Surachai Chaisana )

Service Engineer

Calibration Date:

4-5-2021

Calibration Reference No: GCB4APEDO33

Meter Gamma vs Flowrate
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Console Serial:
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Flowrate Standardized & Corrected (m3min)

1602011
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Console Model: XC-572-v




DGM Orifice AH (mm H20)

Calibration Dale: 4-5-2021

140.0

Meter Pressure vs Flowrate

Calibration Reference No:

120.0

100.0 |
80.0 | —

= /120.00

60.0 | -
40.0 |-

/ 30.00

/5/0.00

20.0 |

/45/09 -

0.0 —
0.000

|
1

0.010

“13.00

0.020

0.030

0.040

Flowrate Standardized & Corrected (m3/min)

Console Serial;

1602011

P3N answnstealades ¥ i
GITMIPORN  ASSOCIATES COMPRNY 1t €

Console Model:

GC64APE0033

XC-572-V



SITHIPORN/ METHOD 5 PRE-TEST CONSOLE CALIBRATION
a 2t ates -
Eevacvmertat  Bygiere Products Biuisnn (E6D) USING REFERENCE METER # WET TEST METER W-NK5A No. 540361
ek ve ¢ - 5-POINT METRIC UNIT
theter Console Information Calibration Conditions FactorsiConversions
Console Model Number XC-872V Dale Time 23-Aug-21 100 PHE Std Temp 293 X
Consote Serial Number 0306016 Calibration Reference No, GCB4APEDO3S Std Press 760 mm Hg
DGM Modet Mumber SK25EX Baromelric Pressure 756 mm Hg Ky 0.386
DGM Seriat Number 0005305 Calivration Meter Gamma 0.9980 urttese
Calibration Data
Run Time Meterlng Console Catibration Meter
DGM Orifice Votume Valume Qutliet Temp Qutiat Temp Volume Volume Quttet Temp Oullet Temp
Efapsed aH Initiat Final tnitfal Final tnitiat Finat initial Finat
©) Pa) Vi) Ver} () (0] M) (M) it {)
i mm H,0 W " °C °C w m C c
15.00 13.0 0.1394 0.3488 27 27 220.39268 220.60147 27 27
10.00 25.0 0.3669) 0.5658, 27 27 22061981 220.81889 27 27
800 50.0 0.6002| 0.8191 rij 27 220.85357 221.07311 27 27
7.00 80.0 0.8472 1.0854 27 27 221.10198 221.34195 27 27
5.00 1200 1.1244; 1.3330; 27 27 221.38124 221.59250 27 27
Results
Standardized Data Dry Gas Metar
Calibration Factor Flowrale AR @
Dry Gas Meler Calibration Moter Value Variation Std & Corr 0212w’ Jmin Variation
Verre) {Qrien) (M¥yea) (Qvies} m Yy Qervsraom) (aH@) asHg)
m* mimin w m’mn mimin mm H20
0.203 0.014 0.202 0.013 0.8¢6 -0.002 £8.013 31.362 0.067
0.184 0.019 0.193 0018 0.998 0.000 0.018 20,552 -1.742
0.214 0.027 0.213 0.027 0.826 -0.001 0.027 31,268 -0.038
0.233 0.033 0.233 0.033 0.998 0.001 0.033 32227 0.933
0.205 0.041 0.205 0.041 0999 0.602 0.041 32074 4.780
0.997 Y Average 31.204 AHB Average

Note: For Catbrafion Factor ¥, the ralio of the reading of the caforation meter 1o the dry gas meler, acceplatye tolerance of individual values from the average is +-0 02

Clterential that equalos to 0.75¢im (0.0212m fmin) al standard lemperature and pressure, acceptable tolerance of individual values from the average is +-0 2inches (5. 1mm) Hy,.

< R TIEN GNFRIVDTFIGEY e & - oate ¢35/ 22
zsgveaxvcaei g@m SITHIPORN  ASSOCIATES COMPARY wdw

Calibration Reference No: GCBAAPEDD39
Cafibration Dale: 23-8-202%

Meter Gamma vs Flowrate

1.020

1.000 . ———F0.999

) — "] 0.9960.
g 0,995 0.996 -9960.998

0.980 ~GammayY ;
- t -»-Max Allow Y %
Min Allow Y |

Meter Gamma (Y)

0.960

0,940 A

0.000 0.010 0.020 0.030 0.040 0.050
Flowrate Standardized & Corrected (m3*/min)

Console Serial: 0306016 ﬂ?‘f'gﬂ a%%‘wﬁ”“@ ﬁﬁff&@&@i‘ :Fo:\l@

GTHIPORN  ASSOCIATES COMPANY vamed

Console Model: XC-572V



Meter Pressure vs Flowrate
_.140.0 +
g 120.0 | 120:00—
E 100.0
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O 20.0 /260
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Flowrate Standardized & Corrected (m3/min)
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ENT S

Difference For Greatar Vaiue

Calibration Certificate

HECTIPLTES 170ss
EATIRATISH 0167

Certificate No: 6 640273

Date of issue: 05-May-21

ENTECIH

Difference For Greater Value

Standard References (Table 1)

Calibration Certificate

HSCTIORTIS 1702s
CAGBRLIIS 067

Certificate No.: G 640273

Instrument description ¢ Flue gas Analyzer Standard Certificate No. Vendor Due date
Instrument model + Testo 350 NEW 5 63775 I
) xygen ( O .501 % Vo 2431/19 Linde 16-Jui-23
i no. H 60534802
Instrument seriai no Oxygen ( 02 ) 10.00 % Vol 2453/19 Linde 18-3u-23
1D no. or control no. o Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-3u-23
Manufacturer 1 testo AG Carbon monoxide ( CO ) 80.23 ppm 2396/19 Linde 15-Jul-21
Probe description H . Carbon monexide { CO ) 301.4 ppm 2397/19 Linde 16-Jul-21
Probe model i - Carbon monoxide ( CO ) 1002 ppm 2424/19 Linde 17-3ui-21
Probe serial - meF Oxide ( NO ) 10.04 ppm 2448/19 Linde 17-3-21
. (R ch & Technology Co., Ltd. Nitric Oxide ( NO ) 150.2 ppm 2309/19 tinde 07-Jui-21
Customer name :  Environment Research & Technology Co., Ltd. ) Nitric Oxide { NO ) 320.9 ppm 243319 Linde 16-3u-21
Customer address : 25/114 Moo 6, Soi Chinnakhet 1, Ngamwongwan Rd., Toongsonghong, Laksi, Sulphur Dioxide { 502 ) 50.28 ppm 2410/19 Linde 213021
Bangkok 10210 Thaitand Sulphur Dioxide ( SO2 ) 100.9 ppm 4942/20 Linde 20-Nov-22
Total pages of certificate : 3 Pages Sulphur Dioxide ( SO2 ) 600.0 ppm 2398/19 Linde 16 Jul 21
Receiving no. s 1211079 Nitrogen DfOdee { NO2 ) 10.20 ppm 2929/19 Linde 27-Aug-21
wing d . 27-Apr-21 Nitrogen Dioxide ( NO2 ) 80.37 pprn 2379/19 Linde 14-Jul-21
Receiving date. : P Nitragen Dioxide ( NO2 ) 200.8 ppm 2347/19 Linde 10-3u-21
Parameter of calibration : Gas Calibration(Oxygen 2.501,10.00,21.00 %vol, Carbon Monoxide 80.23,301.4,1002 ppm,
Nitric Oxide 10.04,150.2,320.9 ppm, Sulphur Dioxide 50.28,100.9,600.0 ppm, Measured room conditions
Nitrogen Dioxide 10.20,80.37,200.8 ppm} Temperature : 249 °C  Humidity : 49.9 %RH Pressure : 1016.3 mbar
Condition of UUC, H Used Calibration conditions
Ambient condition s All of the Measurment ware caried out the stabilized Jabotary Gas Temperature : 23 °C  Flowrate : 1,200 mi/min Gas pressure ¢ 1021.6 mbar
Temperature .23 25 o¢ Calibration Results Before Adjustment (Table 2)
Standard Mean of Uncertainty
Humidity 155 £ 15 %RH Parameter of Standard Error
. . Values uuc (2)
Calibration place . 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210
02 (%Vol) 2501 2.49 -0.011 0.20
Calibration procedure no. :  WI-CL-28-C 02 (%vel) 10.00 9.88 -0.12 0.40
02 (%Val) 21.00 21.14 0.14 0.80
The calibration certificate expanded uncertainly of measurement is stated as the standard uncertainty of measurent CO (ppm) 80.23 82 1.77 28
Multiphied by coverage factor k=2, which for a normal distribution corresponds to & coverage probability of approximately 95%. gg Epp"‘; i%t ; ;gé Of ;
5 o N p . - ppm .
This certificate is applied only to item under test Environmental condition. NO (ppm) 10.04 4 6.04 3.0
This Calibration Certificate may not be reporduced other than in full except with the permission of the Issuing laboraltory. NO (ppm) 150.2 148 22 5.0
Calibration certificates without signature and seal not valid. NO (ppm) 3209 303 -17.9 10
This calibration certificate documents are tracebility to national standards, which realize measurement accarding to the 502 (ppm) 50.28 50 -0.28 5.0
., N SO2 (ppm) 100.9 102 1.1 5.0
International System of Units (SI).
ermatenar 2. 24 502 (ppm) 600.0 602 2.0 14
Date of calibration ;o 05-May-21 NOZ {ppm) 10.20 10.6 0.40 1.5
NO2 (ppm) 80.37 81.4 1.03 5.0
/QWWM Q/ W NOZ (pprm) 200.8 2025 17 50
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-03-C Rev.B Pagelof3 Issued Date 26/02/16 FM-CL-09-C Rev.8 Page2of3 issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO,,LTD.

ENTECH INDUSTRIAL SOLUTION CO,,LTD. .

17/121 Sol Ngamwongwan 47 Yaek 48, Toeongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Fax. 0-2779-835¢  info@entech.co.th

info@entech.co.th
Tax 1D : 0105536035591  www.entech.co.th

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 1021C THAILAND Tel, 0-2779-8888 Fax. 0-2779-8899
Tax {D : 0105536035581 www.entech.co.th



ENTECI- Calibration Certificate

Difference For Greater Yalue et
Certificate No.: G 640273

Calibration Results After Adjustment (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (&3]
02 (%Vol) ) 2,501 249 -0.011 0.20
02 (%Vol) 10.00 9.88 012 0.40
02 (%Vol) 21.00 21.14 0.14 0.80
CO (ppm) 80.23 82 177 28
CO (ppm) 3014 302 0.6 1
CO (ppm) 1002 996 -6 34
NO {ppm) 10.04 7 -3.04 3.0
NO (ppm) 150.2 153 2.8 5.0
NO (ppm) 3209 325 31 10
$O2 (ppm) 50.28 50 -0.28 5.0
S02 (ppm) 1009 102 11 5.0
$02 (ppm) 600.0 602 2.0 14
NOZ {ppm) 10.20 10.6 0.40 15
NO2 (ppm) 80.37 814 1.03 50
NO2 (pprm) 200.8 202.5 1.7 50

Remark : 1 cmol/mot = 1 %vol. , 1 pmol/mol = 1 ppm.

FM-CL-09-C Rev.8 Page3of3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD.
17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Fax. 0-2779-8899  infu@entech.co.th
Tax 10 : 0105536035591  www.entech.co.th




Calibration Certificate

NSC-TISETIS 17025
CALIBRATION 0157

Certificate No: G 650027
Date of issue : 21-Jan-22

Instrument description @ Flue gas Analyzer
Instrument model : Testo 350 New
Instrument serial no. : 62227989

ID no. or control no. : -
Manufacturer : testo SE

Probe description : -

Probe model : -

Probe serial : -

Customer name Environment Research & Technology Co., Ltd.

.

Customer address : 25/114 Moo 6, Soi Chinnakhet 1, Ngamwongwan Rd., Toongsonghong, Laksi,
Bangkok 10210 Thailand

Total pages of certificate : 2 Pages

Receiving no. : 1-220101

Receiving date. : 18-Jan-22

Parameter of calibration : Gas Calibration(Oxygen 2.501,10.00,21.00 %vol, Carbon Monoxide 80.97,309.9,1003 ppm,
Nitrogen Dioxide 80.62 ppm, Nitric Oxide 150.9 ppm, Sulphur Dioxide 160.9 ppm)

Condition of UUC. : Used
Ambient condition : Al of the Measurment ware caried out the stabilized labotary
Temperature 123 45°C
Humidity 155 + 15 %RH
Calibration place . 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

Calibration procedure no. :  WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainly of measurent
Mutiiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate fs applied only to itern under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.

This ca//braz‘/'or} certificate documents are tracebility to national standards, which realize measurement according to the
International System of Units (S1).

Date of calibration : 20-Jan-22
/%/
Mr. Sedtawut Nueathong Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
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ENTECIH Calibration Certificate

Difference For Greater Yalue CRCIORRTION o137

Certificate No.: G 650027

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.501 % Vol | 2431/19 ‘ Linde 1 16-Jul-23
Oxygen ( 02 ) 10.00 % Vol ; 2453/19 Linde ; 18-Jul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide ( CO ) 80.97 ppm 2842/21 Linde | 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde | 22Jun-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 Linde 23-Apr-23
Nitrogen Dioxide ( NO2 ) 80.62 ppm ‘ 3240/21 | Linde ! 25-Jul-23
Nitric Oxide ( NO ) 150.9 ppm ‘ 2857/21 : Linde 27-Jun-23
Sulphur Dioxide ( SO2 ) 100.9 ppm ' 4942/20 Linde 20 Nov 22

Measured room conditions

Temperature : 229 °C  Humidity : 54.3 %RH Pressure : 1017.6 mbar
Calibration conditions
Gas Temperature : 23 °C  Flowrate : 1,200 mi/min Gas pressure 1024.3 mbar
Calibration Results (without adjustment) (Table 2)
Standard Mean of ' Uncertainty
Parameter of Standard | | ! Error
| Values | uuc | (%)
02 (%Vol) 2501 2.47 ‘ -0.031 | 0.20
02 (%Vol) 10.00 | 9.88 ! -0.12 ‘ 0.40
02 (%Vol) 21.00 21.13 | 0.13 0.80
CO (ppm) 80.97 81 | 0.03 ‘ 2.8
CO (ppm) 309.9 311 ‘ 1.1 11
CO (ppm) | 1003 1004 ; 1 2 34
*NO2 (ppm) . 80.62 81.3 | 0.68 l 5.0
*NO (ppm) L1509 152 ; 1.1 . 5.0
*S02 (ppm) 1009 | 102 1.1 5.0

Remark : 1 cmol/mol = 1 %vol. , 1 pmol/mol = 1 ppm.
* Calibrations marked Not TISI Accredited “in this Certificate have been included for completeness."

End of Report
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Instrument description

Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial

Customer name

Customer address

Total pages of certificate
Receiving no.

Receiving date
Parameter of calibration
Condition of UUC.
Ambient condition

Calibration place

Calibration procedure no.

Calibration Certificate

NSC-TISITIS 17025
CALIBRATION 0157

Certificate no. : T650050
Date of issue : 07-Feb-22

Digital Thermometer
305

NO005692

STACK2

Immersion probe, Type K, Diameter 7.2 mm., Long 3,600 mm., Material Stainless
TMO5

Environment Research & Technology Co., Ltd.

25/114 Moo 6, Soi Chinakhet 1, Ngamwongwan Road., Toongsonghong, Laksi, Bangkok
10210 Thailand

2 Pages

L-220449

03-Feb-22

Temperature Calibration

Used

All of the measurement were carried out in the stabilized laboratory
Temperature 1 23+£5°C

Humidity : 55 + 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48 Toongsonghong Laksi Bangkok

WI-CL-14-C

The calibration certificate expanded uncertainty of measurements is stated as the standard uncertainty of measurement
multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probabillty of approximately 95%.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid.

This calibration certificate documents are traceabﬂ}ly to national standards, which realize the unit of measurement
according to the International System of Units (SI).

Date of calibration 05-Feb-22
@ Lyl
/
Mr.Peerawat Thongbai Mrs.Nongluck Wongsettee
Calibration Technician Technical Manager
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Calibration Certificate 4

NSC-TISI-TIS 17025
CALIBRATION 0157

ENTECIH

Difference For Greater Yalue

Certificate no. : T 650050

Standard references

Standard Reference no. Vendor Due date
Dry Block ATC-650B Performance ENTECH 21-Sep-22
Digital Thermometer with probe PSL-T 0138/65 TISTR 11-Jan-23
Digital Thermometer with probe SG-T-00213/64 Success Gateway 11-Feb-22
Dry Block EIUK PTB150 Performance Test ENTECH 18-Mar-22
Measured room conditions
Temperature : 223 °C Humidity : 53.6 Pressure : 1012.8 mbar
Calibration conditions
Immersion Depth: 140 mm.
Calibration results ( without adjustment )
Parameter of standard St:;ﬂae;d MS?J?:.O : Error Unc?r::hai)nty
Temperature (°C) 30.03 30.8 0.77 0.33
Temperature (°C) 150.04 151.3 1.26 0.75
Temperature (°C) 400.02 403 2.98 1.8

Remark : -

End of report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD.
17121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax.0-2779-8899 info@entech.co.th
Tax ID : 0105536035591 www.enlech.co.th




Calibration Cenlificate 1D
TH2065-084-011922-ACC-TH

e METTLER TOLEDO Service

TH2065-084-011922-ACC-TH

Mettler-Toledo (Thalland) Ltd. Measurement Results

846/4 - BAB/S Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260
+66 2723 3382

MT-TH.ServiceSupport@mi.com NSC-NSE-TIS 17025
CALIBRATION 0002

Repeatability

Test Load: 100 g

3 ; ,
1 | 100.0000 g NiA | ¥ Aalett 1 z[br;( P
2 99.9999 g NIA !
. . et 1 10 2
Accuracy Calibration Certificate 2. 16009900 ‘ .
4 100.0001 g ad:
Customer 5 100,0001 g NIA ! : 2
Company: ENVIRONMENT RESEARCHETECHNOLOGY CO., LTO. 5 100,0000 g N Y ’ EEET 4
Address: 25/114 Moo 6, Sof Chinaket 1, Ngamwongwan Rd., Toongsongho 4 99.9999 g N J 3
Cly: Laksl ) ) Contact: _Ramita Taengthai _ 8 160.0000 g NIA i R
Zip/ Postal: 10210 9 100.0001 ¢ N/A | i
State / Province: Bangkok 10 ! 166.000¢ 9 I NiA i e
Bangkok . . s NN ‘a4
I ' [T , e o
DAL j Standard I 0.00007 g | N/A E
Weighing Device .
7 kS
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument !
Model: Ms204s/01 Asset Number: ERTC-L-IN-107 o
B4 459U, ) The “d" in the graph the ilily of the i in which the
Sertal No.: Ba4s5230164 Tamminal Modei: Na o . tust wart porlonmud. i
Bullding: NA . . Terminal Serial No.: N e . The cosults of thiy gruph ure Based upon the absolute viluos of the dilfsrences
Floor: :l“ . » Taminal Asgsat No.: N/A i _ from the moan vulue,
Room: 41 -
oom Eccentricity

Test Load: 100 g

Procedure 1 100.0000 g N/A |
2 1000001 g NiA |
Callbration Guldeline: 3 100.0000 g N/A e
Wi ction: ’
METTLER TOLEDO Work Instruction: " . . - . Fl 99,9999 g NIA
This calibration cedificate containg for As Found cali ion. No As Left calibration was performed because the device | 5 100.0000 g N//;\‘ H
was not madified after As Found calibration. Therefore, results for As Left correspond 1o As Found. |
The sensitivity/span of the weighing inslrument was adjusted before calibration with a built-ln weight. ‘ Maxim i T
um 0.0001g NA
| AsFound
H

I accordance with EURAMET ¢g-18 (11/2015), the lest loads were selected to reflect the specific use of the weighing device of to | Deviation

accommodate specitic calibration conditions, The "d* In the graph rep the ity of the valk in which
thet test way performesd.

Start: 49.7 %

As Found

| Star:185°C

As Found Calibration Date: 1 Callbrator: 5 .
As Left Catibration Dato NA i, O
issue Date: 20-den-2022 Suwicha Choykamchu
s MVY
3 Kassakom Tassanachaisakul
I Santi Jitriyom
O Surachet Sukkate
Sofwure Varsion: $.2,0.228 4 NETTLER TOLEDO ) Page 1 of § Softwara Vorsion: 1.23.0.220 O METTLER YOLEDO Page 2 of S
Fuspont Version: 2,10.8 iz 1 an eriginal docurnant ang moy a0t be porislly reprodiced witho ths (’Q Repart Varalan: 2,16,8 Thiz 1o an oninal dacument and iy not b purially seproduced wiout the &
Form Nuntber: 1036 walften parmiswion of tha waving culibraton laborotory. Form Humber: F103¢ whiten pormiszion of she isguing Galibration laboratory,

orop Loi-by



Calloration Certiicate 1D METTLER TOLEDO Service Callcatlon Corticat 1D METTLER TOLEDO Service

TH2065-084-011922-ACC-TH TH2065-084-011922-ACC-TH

Error of Indication Remarks

As Found FACT adjustment tunctionality aclivated

Equipment condition; Good

0.0000 g 0.0000 g

0.0000 g
o9 Next calibration according 1o customer's procedure
2 0.0500 g 0.0500 g 0.0000 9 '2 i
3 0.1000 g 0.1000 g 0.0000 g 2 End of Accrediled Section
4 0.5000 g 0.5600 g 0.0000 g | 0.17 rag 2 The informalion below and any attachments 1 this calibration certificate are not part of the accradited calibration,
5 1.0000 g 1.0000 g 0.0000 g 0.17mg 2
6 5.0000 g 5.00009 0.0000 g 0.17 mg 2
7 10.0000 g i 10.0000 g 0.0000 g 0.18 mg 2
8 | 50.0000 g 50.0000 g 0.0000 g 0.2t mg 2
g $9.9999 g 100.0000 ¢ 0.0001 g 0.2G myg 2 |
10 149.9999 g 149.9997 g -0.0002¢9 0.36 mg 2
11 199.9999 g 1999998y | 0.0001 g | 040 mg 2
e e
I ¥ AsFound
uis
i
“? e e e e ¢ Aslof
I \
E
=oBe i +
< H i
2
3 oo 1 ‘5\ R e For improved legibility of the gruphics
K : i S anly Inireasing measurement points
% | i Sl =T are shown and messut