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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Location dnineunielularens Start Time 11:14 AM
Sampler Number TSP No.A8 Transfer Standard Type Orifice Stop Time 11:24 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 3680 Calibrator Serial Number 2914 Calibrated By Mr.Watcharapon On-nom
Recorder Serial Number 3767
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHJO(Pa/Psl,)(Tmﬂ'a)]‘/2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = |[(Pa/Psm)(Tsld/'|'a)]m Pressure Meter Meter
Positive | Negalive AHZO ( malmin ) (inch) (°K=°C+273) (mmHg)
5 14 14 28 1.64318 0.79943 1.2 1.18 307.0 755.0
7 25 25 50 2.19579 1.06528 1.8 1.77 307.0 755.0
10 35 35 7.0 2.59809 1.25881 24 2.36 307.0 755.0
13 4.4 44 8.8 2.91304 1.41032 3.0 295 307.0 755.0
18 56 56 1.2 3.28636 1.58991 35 3.44 307.0 755.0
Linear Regresstion YON X : Y=mX + b Average 307.0 755.0
1 |[Slope (m) 2.07871|Linear Equalion 7 0.990866 |pstd(mmHg) 760.0
2 |Intercept(b) -0.01861|Set Point Flow Rate ( X ) (mzlmin) 1.133 r 0.9954225|T,1» 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96429796
Resull C=(Pa/Pstd)*(Tsld/Ta)~0.5 0.981986741
COMMENT
Andersen Instruments, Inc.

IC (inch) Qstd-IC y = 2.928385x - 1.249414
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Quotation 2024-00273 Date June 6, 2024
Sampler Location FuiviaFauFanun Start Time 11:58 AM
Sampler Number TSP No.A12 Transfer Standard Type Orifice Stop Time 12:08 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 610-650 Calibrator Serial Number 2914 Calibrated By Mr.Siltiporn Wongksam
Recorder Serial Number 102930701
Plate (Delta H) (A) (X) (1) (Y) Temparature | Baromelric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHJO(Pa/Pm)(Tm/Ta)]‘/2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(Pa/Psu__')(Tm/']'(,;)]m Pressure Meter Meter
Positive | Negalive AH,O (m:Imin ) (inch) (°K=°C+273) (mmHg)
5 1.6 1.6 3.2 1.75663 0.85401 1.3 1.28 307.0 755.0
7 25 25 5.0 2.19579 1.06528 1.9 1.87 307.0 755.0
10 35 35 7.0 2.59809 1.25881 25 245 307.0 755.0
13 4.4 4.4 8.8 2.91304 1.41032 31 3.04 307.0 755.0
18 5.6 5.6 1.2 3.28636 1.58991 3.6 3.54 307.0 755.0
Linear Regresstion Y ON X: Y=mX + b Average 307.0 755.0
2
1 [Slope(m) 2.07871|Linear Equation r 0.997129 |pstd(mmHg) 760.0
2 |Intercept(b) -0.01861|Set Paint Flow Rale(X)(mJ/min) 1.133 (1 0.9985635|Tyrp 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96429796
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.981986741
COMMENT
Andersen Instruments, Inc.
. y = 3.126842x - 1.428408
IC (inch) Qstd-IC
2 =0.997129
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Location thuinandusuidmiia Start Time 12:36 PM
Sampler Number TSP No.A28 Transfer Standard Type Orifice Stop Time 12:46 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2217 Calibrator Serial Number 2914 Calibrated By Mr.Watcharapon On-nom
Recorder Serial Number 2134
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. [ Pressure Drop Acrass Orifice (inH,0)| [AH,0(Pa/P, (T, ,/Ta)] | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| IG = I[(Pa/P,)(T,/Ta)]" Pressure | Meter | Meter
Positive | Negative | AH,0 (m*min)) (tImin) (°K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.70085 0.82796 33.0 32.41 307.0 755.0
7 24 24 4.8 2.15143 1.04471 41.0 40.26 307.0 755.0
10 34 34 6.8 2.56071 1.24161 50.0 49.10 307.0 755.0
13 4.4 4.4 8.8 2.91304 141110 56.0 54.99 307.0 755.0
18 55 55 11.0 3.25688 1.57651 61.0 59.90 307.0 755.0
Linear Regresstion YON X:Y=mX + b Average 307.0 755.0
1 |Stope (m) 2.07871 | Linear Equation i3 0.995745 |pswgmmtg)|  760.0
2 |intercept(b) -0.02023 [ Set Point Flow Rale ( X) (m]/min) 1.133 r 0.9978702|Typ 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Sel Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96429796
Result C=(Pa/Psld)*(Tsld/Ta)~0.5 0.981986741
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 37.514299x + 1.550137
R? = 0.995745
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Quolation 2024-00273 Date June 6, 2024
Sampler Location A4 ‘qu'nuﬂmuﬂrg Start Time 12:05 PM
Sampler Number TSP No.A30 Transfer Standard Type Orifice Stop Time 12:15 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2213 Calibrator Serial Number 2914 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2136
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AH:O(Pa/Psm)(Tm/Ta)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(PalPsm)(Tm/Ta)]'Q P;essure Meter Meter
Posilive | Negative [ AH,0 (m’fmin ) (min ) (K =°C+273)] (mmHg)
5 1.5 1.5 3.0 1.70363 0.82851 34.0 33.44 306.0 755.0
7 2.6 2.6 52 2.24293 1.08795 42.0 41.31 3060 755.0
10 37 3.7 74 2.67565 1.29612 50.0 49.18 306.0 755.0
13 48 4.8 9.6 3.04754 1.47503 57.0 56.06 306.0 755.0
18 59 59 11.8 3.37874 1.63436 63.0 61.97 306.0 755.0
Linear Regresstion Y ON X: Y=mX+b Average 306.0 755.0
1 [siope (m) 2.07871 |Linear Equation r 0.997564 |psig(mmiig)|  760.0
2 |intercept(b) -0.01861|Set Point Flow Rate (X ) (m /min) 1.133 r 0.9987813|Tyrp 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96744926
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983589986
COMMENT
Andersen Instruments, Inc.

=35.770854x + 3.164158
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Quotation 2024-00273 Date June 6, 2024
Sampler Location A5 aun.Lalwa Start Time 10:45 AM
Sampler Number TSP No.A10 Transfer Standard Type Orifice Stop Time 10:55 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2012-04 Calibrator Serial Number 2914 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 1504
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No.. | Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P, )T, 4Ta)] | Qstd = (/m){(A-D)] [ample Flow Rate Indicatio| |G = I[(ParP, (T, /Ta)]'* Pressure | Meter | Meter
Positive | Negative AHZO ( malmin ) (f[a/min ) (°K =°C+273) (mmHg)
5 1.6 1.6 32 1.76355 0.85734 36.0 35.49 305.0 756.0
7 28 28 56 2.33295 1.13126 44.0 43.38 305.0 756.0
10 4.0 40 8.0 2.78841 1.35037 52.0 51.26 305.0 756.0
13 52 52 104 3.17928 1.53840 58.0 57.18 305.0 756.0
18 6.4 6.4 128 3.52710 1.70572 64.0 63.09 305.0 756.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 756.0 N
z
1 |Slope(m) 2.07871|Linear Equation r 0.998518 |pstd(mmHg) 760.0
2 |intercept (b) -0.01861|Set Point Flow Rate (X)(malmin) 1.133 r 0.9992587 | Ty1p 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (| ) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
y = 32.708407x + 7.016841
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Location aninauniglulasanis Start Time 11:04 AM
Sampler Number PM-10 No.24 Transfer Standard Type Orifice Stop Time 11:14 AM
Instrument Model HIVOL-BMBBE Calibrator Mode! TE-5025A
Motor Serial Number 2151 Calibrator Serial Number 2914 Calibrated By Mr.Watcharapon On-nom
Recorder Serial Number 2407
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0)[ [AH,0(Pa/P, (T, /Ta)]'""| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |G = I[(Pa/P,)(T,/Ta)l" - Pressure | Meter | Meter
Positive | Negative AHZO (ma/min ) ( ﬁ3/min ) (°K=°C+273] (mmHg)
5 14 14 2.8 1.64318 0.79943 32.0 31.42 307.0 755.0
7 26 26 52 2.23927 1.08619 41.0 40.26 307.0 755.0
10 35 35 7.0 2.59809 1.25881 49.0 48.12 307.0 755.0
13 4.4 4.4 8.8 2.91304 1.41032 56.0 54.99 307.0 755.0
18 5.5 55 11.0 3.25688 1.57573 - 62.0 60.88 307.0 755.0
Linear Regresstion Y ON X:Y=mX +b Average 307.0 755.0
1 |Slope (m) 2.07871|Linear Equation 3 0.993743 [pstd(mmHg) 760.0
2 |intercept (b) -0.01861|Set Point Flow Rate (X ) (m’/min) 1.133 r 0.9968666 | T\;p 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96429796
Resull - C=(Pa/Pstd)*(Ts\d/Ta)"0.5 0.981986741
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 38.876060x - 0.530530
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Location umvidtuGaamn Start Time 11:48 AM
Sampler Number PM-10 No.21 Transfer Standard Type Orifice Stop Time 11:58 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2132 Calibrator Serial Number 2914 Calibrated By Mr.Sittiporn Wongksam
Recorder Serial Number 2392
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric [  Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AH:o(pa/pﬂd)(Tsmna)]"2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pale)(Tm/'l'a)]m Pressure Meter Meter
Positive | Negative | AH,0 (mmin ) (1C4min) (°K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.70085 0.82718 32.0 31.42 307.0 755.0
7 26 26 5.2 2.23927 1.08619 41.0 40.26 307.0 755.0
10 36 36 7.2 2.63495 1.27654 50.0 49.10 307.0 755.0
13 4.5 4.5 9.0 2.94596 1.42616 56.0 54.99 307.0 755.0
18 55 5.5 1.0 3.25688 1.57573 61.0 59.90 307.0 755.0
Linear Regresstion Y ON X :Y=mX+ b Average 307.0 755.0
1 |Slope (m) 2.07871|Linear Equation I 0.996844 |pstd(mmHg) 760.0
2 |intercept (b) -0.01861Set Point Flow Rate ( X ) (malmin) 1.133 r 0.9984208T,p 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Sel Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96429796
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.981986741
COMMENT =
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 38.986662x - 1.144187
70.00 R? = 0.996844

60.00 - - e '
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Localion vhuinerdusiuinmiie Start Time 12:26 PM
Sampler Number PM-10 No.17 Transfer Standard Type Orifice Stop Time 12:36 PM
Instrument Model HIVOL-BMBBE |Calibrator Model TE-5025A
Motor Serial Number 2065 Calibrator Serial Number 2914 Calibrated By Mr.Watcharapon On-nom
Recorder Serial Number 2217
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop

No. | Pressure Drop Acrass Orifice (nH,0)| [AH,0(PalP, (T, /Ta)]"*| Qstd = (m)[(A-b)] [ample Flow Rate Indicatio| | = [(Pa/P, )T, /Ta)] Pressure | Meter Meter

Positive | Negative | AH,0 (m’min ) (1min) (°K = °C+273) (mmHg)

5 1.4 14 28 1.64586 0.80072 31.0 30.49 306.0 755.0

7 24 24 4.8 2.15494 1.04562 39.0 38.36 306.0 755.0

10 3.5 35 7.0 2.60233 1.26085 47.0 46.23 306.0 755.0

13 4.3 4.3 8.6 2.88445 1.39657 54.0 53.11 306.0 755.0

18 54 54 10.8 3.23241 1.56396 60.0 59.02 306.0 755.0
Linear Regresstion Y ON X: Y=mX + b Average 306.0 755.0

2

1 |Slope (m) 2.07871 |Linear Equation r 0.994906 |psid(mmHg)]  760.0

2 |lntercept(b) -0.01861|Set Point Flow Rate ( X ) (malrnin) 1.133 r 0.9974497 | Ty 298.0

3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96744926
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983589986

COMMENT
Andersen Instruments, Inc.
-IC (CFM) Qstd-IC y = 37.964561x - 0.629849
R? = 0.994906
70.00
60.00 2 - 2 :
b.
50.00
74
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rd
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Quotation 2024-00273 Date June 6, 2024
Sampler Location A4 quIULUNAY Start Time 12:15 PM
Sampler Number PM-10 No.18 Transfer Standard Type Orifice Stop Time 12:25 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2139 Calibrator Serial Number 2914 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2390
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No.  [Pressure Drop Across Orifice (nH,0)| [AH,O(Pa/P,,)(T,,/Tal] | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| C = I[(Pa/P )T, /Ta)]" Pressure | Meter | Meter
Posilive | Negative | AH,0 (m’min) (C/min) (°K = °C+273) (mmHg)
5 1.6 1.6 32 1.75950 0.85539 320 31.47 306.0 755.0
7 27 2T 54 2.28566 1.10851 40.0 39.34 306.0 755.0
10 38 38 76 2.71157 1.31340 48.0 47.21 306.0 755.0
13 49 4.9 9.8 3.07912 1.49022 56.0 55.08 306.0 755.0
18 6.0 6.0 12.0 3.40726 1.64807 62.0 60.98 306.0 755.0
Linear Regresstion Y ON X: Y=mX + b Average 306.0 755.0
2
1 |Slope (m) 2.07871|Linear Equation [ r 0.995836 | Pstd(mmHg) 760.0
2 |intercept(b) -0.01861|Set Point Flow Rate (X)(malmin) 1.133 r 0.9979158 | Typ 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.96744926
Result C=(Pa/Ps!d)*(Tstd/Ta)~0.5 0.983589986
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 37.804680x - 1.688999
R?=0.995836
70.00
60.00 v . :
b
50.00
s
40.00 P
£
30.00
P,
//
20.00 “
/
Vi
A
/
10.00
0.00 Qstd (m%min)
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-00273 Date June 6, 2024
Sampler Location AS auRn.Lialwa Start Time 10:55 AM
Sampler Number PM-10 No.20 Transfer Standard Type Orifice Stop Time 11:05 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2140 Calibrator Serial Number 2914 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2393
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (int;0)| [AH,O(Pa/P, (T, ,/Ta)]"| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |G = [(Pa/P (T, /Ta) "~ Pressure | Meter Meter
Positive | Negalive AHzO ( mmin ) ( 1/min ) (°K=°C+273) (mmHg)
5 1.5 o 15 3.0 1.70642 0.82986 30.0 29.56 305.0 755.0
7 26 26 5.2 2.24660 1.08972 .. 380 37.44 305.0 755.0
10 3.7 3.8 7.5 2.69808 1.30691 46.0 45.32 305.0 755.0
13 4.8 4.8 9.6 3.05253 1.47743 54.0 53.20 305.0 755.0
18 59 59 1.8 3.38428 1.63702 60.0 -59.11 305.0 755.0
Linear Regresstion Y ON X: Y=mX + b Average 305.0 755.0
1 |Slope(m) 2.07871|Linear Equation fz 0.994395|Pstd(mmHg) 760.0
2 |intercept (b) -0.01861|Set Point Flow Rale(X)(mS/min) 1.133 r 0.9971936 | Ty1p 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rale = (| ) 0 (Pa/Pstd)*(Tstd/Ta) 0.970621225
Result C=(Pa/Psld)*(Tstd/Ta)"0.5 0.985201109
COMMENT B
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 37.138875x - 2.173878

70.00 R? = 0.994395
+/60.00 §
¥
P4
50.00
>
40.00
Ll
30.00 -
20.00
s
10.00
0.00 Qstd (m¥min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40
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JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 '//,Ilm\‘\\‘ ;
NSC-TISI-TIS 17025 e NSC —
< ; CALIBRATION 0367
Jiranatee Associates Co.,Ltd.
63/14-15, 67/35-36 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : COF-006-66 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER - TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5025A ' Standard Rotary Displacement Meter (Roots
SERIAL NUMBER -2914 Meter) Model G65/IMC/W2-dp. The WI-CL-004
ID NUMBER . was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item Traceability:
CUSTOMER : Environment Res?arc.h & Technology Co., Ltd. This certificate provides a traceability of The
25/114 Moo 6 Soi Chl'naket 1, Ngamwongwan Road, measurement to recognized the national
Toongsonghong, Laksi, Bangkok 10210 standards, and to realization of the international
system of units (Sl) through the VSL (National
RECEIVED DATE 127 Jul 2023 Metrology Institute of Netherlands) via Certificate
MEASUREMENT DATE :31Jul 2023 number: G2211901
ISSUE DATE :31Jul 2023
Uncertainty of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: coverage factor k=2, Which for a normal
Temperature :23.0+3.0 °C distributio.n corresponds to a coverage probability
Relatlve Humidity .55.04+15.0 %RH of approximately 95%. The standard uncertainty
X has been determined in accordance with the GUM
Atmospheric Pressure :1010+10 | hPa 7 .
Evaluation of measurement
data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 24.3 °C and 50.5 %RH.

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

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

v

} - 4

‘ ;

{ e 'V
Calibrated by: l 2 N fﬁ\\&‘_/

3 N

B

M Mr. Sorawit Thachalad JIRANATEE ASSOCIATES CO.1 JJ

[ Miss littraporn Lertsomphol

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



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number COF-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg °c °c mmHg inH,0 m®/min

1 0.699 755.476 2424 23.40 53.510 1.786 1.334 0.649
2 1.000 755.470 24.17 23.68 58.170 3.598 1.894 0.921
3 1.111 755.481 24.19 23.60 40.793 4.682 2.160 1.050
4 1.167 755.465 23.87 23.48 31.004 5.323 2.305 1.118
5 1411 755.522 24.29 23.78 30.145 7.846 2.796 1.352

Slope (m): 2.07871

Intercept (b): -0.01861

Correlation coefficient (r): 0.99984

Uncertainty (£=2): 0.015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] 4
m®/min mmHg °c °c mmHg inH,0 m?/min

1 0.699 755.476 24.24 23.40 53.510 1.786 0.839 0.651
2 1.000 755.470 2417 23.68 58.170 3.598 1.190 0.924
3 1.111 755.481 24.19 23.60 40.793 4.682 1.357 1.053
4 1.167 755.465 23.87 23.48 31.004 5.323 1.447 1.121
5 1.411 755.522 24.29 23.78 30.145 7.846 1.758 1.357

Slope (m): 1.30200

Intercept (b): -0.01171

Correlation coefficient (r): 0.99984

Uncertainty (k= 2): 0.015 m>/min

***gnd of Certificate of Calibration***

7 \ "
NA\(\J

JIRANATLE ASSOCIATES ©0.,LTD.




Calibration Certificate ID M ETTLE R To L E Do
TH3067-067-011524-ACC-TH

Mettler-Toledo (Thailand) Ltd.

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

Bangna District, Bangkok 10260

+662 723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
Zip / Postal: 10210
State / Province: Bangkok
orcertumber NN
0332963611

Weighing Device

Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: AB204-S Asset Number: ERTC-L-IN-0048
Serial No.: 1123103723 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 4 Terminal Asset No.: N/A
Room: 406
Max. Capacity Readability (d)
1 220 g 0.0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found and As Left calibrations.
The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

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

accommodate specific calibration conditions.

e ot 1 iy |

As Found Start: 25.4 °C End: 25.3 °C Start: 36.4 % End: 34.9 %
As Left Start: 25.3 °C End: 25.2 °C Start: 34.9 % End: 34.1 %
As Found Calibration Date: 15-Jan-2024 Calibrator:
As Left Calibration Date: 15-Jan-2024
Issue Date: 15-Jan-2024
Approved Signatc
Software Version: 1.23.2.187 © METTLER TOLEDO Page 1 of 5
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Calibration Certificate ID
TH3067-067-011524-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 100 g

1 99.9993 g 100.0002 g ¢ As Left
2 99.9993 g 100.0002 g
3 99.9992 g 100.0003 g
4 99.9992 g 100.0002 g
5 99.9993 g 100.0002 g
6 99.9994 g 100.0003 g
7 99.9993 g 100.0002 g
8 99.9992 g 100.0001 g
9 99.9993 g 100.0002 g
10 99.9994 g 100.0003 g
gz?:;‘;: 0.00007 g 0.00006 g
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found As Left
1 99.9993 g 100.0002 g
2 99.9994 g 100.0003 g
3 99.9994 g 100.0003 g
4 99.9992 g 100.0001 g
5 99.9992 g 100.0001 g
“D":::;:)’: 0.0001 g 0.0001 g As Found

The "d" in the graph represents the readability of the range/interval in which

the test was performed.

Software Version: 1.23.2.187

Report Version: 2.17.16
Form Number: F103C

© METTLER TOLEDO

written permission of the issuing calibration laboratory.

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

Page 2 of 5



Calibration Certificate ID
TH3067-067-011524-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.16 mg 2
2 0.0500 g 0.0501g 0.0001 g 0.17 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.17 mg 2
4 0.5000 g 0.5001 g 0.0001 g 0.17 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.17 mg 2
6 5.0000 g 4.9999 g -0.0001 g 0.17 mg 2
7 10.0000 g 9.9998 g -0.0002 g 0.18 mg 2
8 50.0000 g 49.9996 g -0.0004 g 0.21 mg 2
9 100.0001 g 99.9993 g -0.0008 g 0.26 mg 2
10 150.0001 g 149.9989 g -0.0012 g 0.36 mg 2
1 200.0000 g 199.9985 g -0.0015g 0.40 mg 2
As Left
Reference Value Indication Error of Indication Expanded Uncertainty k
1 0.0000 g 0.0000 g 0.0000 g 0.14 mg 2
2 0.0500 g 0.0500 g 0.0000 g 0.15 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.15 mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.15 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.15 mg 2
6 5.0000 g 5.0000 g 0.0000 g 0.16 mg 2
7 10.0000 g 10.0000 g 0.0000 g 0.16 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.19 mg 2
9 100.0001 g 100.0002 g 0.0001 g 0.25 mg 2
10 150.0001 g 150.0002 g 0.0001 g 0.35 mg 2
11 200.0000 g 200.0001 g 0.0001 g 0.39 mg 2
’ As Found
2
€ AslLeft
5
S
_'S 0 I T Z For improved legibility of the graphics
2 X S N ——e -I L only increasing measurement points
5 e~ ———— _ are shown and measurement points
‘g . T O - - ~ - close to zero are not displayed.
w T m—— L
2
-3
0 50 100 150 200

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor A — 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.

The results of this calibration certificate relate only to the calibrated item.

Software Version: 1.23.2.187

Report Version: 2.17.16

Form Number: F103C

© METTLER TOLEDO

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

written permission of the issuing calibration laboratory.

Page 3 of 5



Calibration Certificate ID M ETTLE R To L E DO
TH3067-067-011524-ACC-TH

Test Equipment

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

Weight Set 1: OIML E2

Weight Set No.: WS52 Date of Issue: 22-Nov-2022
Certificate Number: 182272 Calibration Due Date: 21-May-2024

Thermo Hygrometer

Equipment No.: IN302 Date of Issue: 11-Oct-2023
Certificate Number: SG-H-00656/66 Calibration Due Date: 08-Oct-2024
Remarks

Value of the built-in weight adjusted

Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

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

Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 5
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Calibration Certificate ID METTLER TOI-EDO D 1iAA
TH3067-067-011524-ACC-TH JUul V

Measurement Uncertainty of the Weighing Instrument in Use

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

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K
Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Linearization of Uncertainty Equation

1 0.0001 g 2209 =0.17 mg + 0.0136 mg/g - R =0.15mg + 0.00644 mg/g - R

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

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

0.0220 g 0.17 mg 0.77% 0.15mg 0.68%
0.2200 g 0.17 mg 0.079% 0.15mg 0.069%
2.2000 g 0.20 mg 0.0091% 0.16 mg 0.0075%

22.0000 g 0.47 mg 0.0021% 0.29 mg 0.0013%

220.0000 g 3.2mg 0.0014% 1.6 mg 0.00071%

3 g

> 2

S £

= I

5 g

o

c <

5 S

g s

3 £

<

25 50 75 100 0.0001 0.001 0.01 0.1 1 10 100 1000
Weighing Range [%] Reading [g]
As Found As Left

Software Version: 1.23.2.187 © METTLER TOLEDO Page 5 of 5
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Attachment to Calibration Certificate:
TH3067-067-011524-ACC-TH
GWP® Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: As Found As Left

Process Requirements

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

Safe Weighing Range

>
£
(]
©
8
3
=]
5
g Relative Measurement Uncertainty [%]
H
§ /
o
= /
Weighing Tolerance: 1%
Safe To Weigh
Weighing Range [g] Capacity
0.0001 g 0.01507 g 0.0500 g
Readability Smallest Net Weight
Minimum
Weight
Determined

While the values in this graph reflect the actual calibration results, the measurement uncertainty curves are simply a visual representation. This graph reflects As Left testing, unless only As Found
was performed.

Software Version: 1.23.2.187 © METTLER TOLEDO Page 1 of 4
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Attachment to Calibration Certificate:
TH3067-067-011524-ACC-TH
GWP® Certificate

METTLER TOLEDO

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.17097 g 0.34671g 0.52742 g 0.90460 g 1.951109g
0.2% 0.08490 g 0.17097 g 0.25823 g 0.43643 g 0.90460 g
0.5% 0.03382 g 0.06783 g 0.10202 g 0.17097 g 0.34671g
1% 0.01689 g 0.03382¢g 0.05080 g 0.08490 g 0.17097 g
2% 0.00844 g 0.01689 g 0.02535g 0.04231g 0.08490 g
5% 0.00337 g 0.00675 g 0.01013 g 0.01689 g 0.03382 g
« Pass: The determined minimum weight meets the requirement for the smallest net weight.
As Left Minimum Weight Table
Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.15153 g 0.30504 g 0.46056 g 0.77780 g 1.60910 g
0.2% 0.07552 g 0.15153 g 0.22803 g 0.38254 g 0.77780 g
0.5% 0.03015 g 0.06038 g 0.09068 g 0.15153 g 0.30504 g
1% 0.01507 g 0.03015¢g 0.04525 g 0.07552 g 0.15153 g
2% 0.00753 g 0.01507 g 0.02261 g 0.03770 g 0.07552 g
5% 0.00301 g 0.00602 g 0.00904 g 0.01507 g 0.03015g

« 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,

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

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.

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

Software Version: 1.23.2.187 © METTLER TOLEDO Page 2 of 4

Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Attachment to Calibration Certificate: METTLER TOLEDO alaVilaTa
TH3067-067-011524-ACC-TH ) ‘

GWP® Certificate

Measurement Results

Results Summary

v v v

As Found

As Left v v v

' =Passed
X =Failed

1\ = Safety Factor not met

Repeatability

Test Load: 100 g

Control Limit Std. Deviaton | Resut |  Std.Deviaton |  Resut |
N/A N/A

0.1% N/A

0.2% 0.00005 g X X

0.5% 0.00013 g v v
0.00007 g* 0.00006 g*

1% 0.00025 g v v

2% 0.00050 g v v

5% 0.00125 g v v

*The calculated standard deviation value is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this
repeatability test and the calculation of the minimum weight.

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

Eccentricity

Test Load: 100 g

0.1% 0.0500 g v v
0.2% 0.1000 g v v
0.5% 0.2500 g v v
0.0001 g 0.0001g
1% 0.5000 g v v
2% 1.0000 g v v
5% 2.5000 g v v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.2.187 © METTLER TOLEDO Page 3 of 4

Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



Attachment to Calibration Certificate: METTLER TOLEDO D ar 1iAA

TH3067-067-011524-ACC-TH
GWP® Certificate

Error of Indication

As Found

Control limits for various weighing tolerances

Refersnco Valuo

0.0000 g 0.0000 g
50.0000 g -0.0004 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0001 g -0.0008 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0001 g -0.0012 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g -0.0015g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g
L resut R v v v v v
As Left

Control limits for various weighing tolerances

Reference Value

0.0000 g 0.0000 g

50.0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
100.0001 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
150.0001 g 0.0001 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g
200.0000 g 0.0001 g 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g

Rt [RG v v v v v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 4
Report Version: 2.17.16 This is an original document and may not be partially reproduced without the

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



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
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 Miwaan raudauaud
Manufacture HORIBA Location Envi Research
. 2024-00271, 2024-00273,
Model APNA-370 Quatation 2024-00271
Serial No. VLR55LT4 Calibration Date April 17, 2024
Analyzer Unit ppb Time 2:49 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 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 -0.4 0.0 0.1 0.0 - - -
Span 400 408.4 | 400.0 | 407.2 | 400.0 1.2 0.0 - - 1.8
! Calibration Curve | s ;'
| 500 1 ]
! = 450 1 I
| & 400 - ! I
i g 350 - | i
i § 300 1 | o= Before |
i (=) A ==¢ e After
. £ 200 4 T eiel
IS 150 . !
| & 100 - !
[ aeso ! !
| 0 4 T T T T T T T T |
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 0.5 0.8 Voltage of the measured NO value
Signal NOx mV 86.0 8.7 Voltage of the measured NOx value
Detector °C 41.8 41.8 43°C+5°C
Ambient kPa 99.7 99.7 Current atmospheric pressure
DC 24V \% 23.5 23.0 24V 0.5
DC 5V Vv 5.0 5.0 5V $0.5
NO Slope - 1.19250 1.18450 0.50000 - 2.0000
NOx Slope - 1.19650 1.19150 0.50000 - 2.0000

Calibrate By :



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

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

Head Office/Tax ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO,) Customer Name Auaan aaudawaud
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2024-0027 . 202700273,
Serial No. JHIGS3FU Calibration Date May 31, 2024
Analyzer Unit ppb Time 3:06 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 SO, = 549 ppm
Single Point Calibration
Standard Gas Standard Gas Analyzer Value (ppb) Stan ity % Abs Error
Value Before After Before | After
Zero 0 0.7 0.0 - - -
Span 400 389.2 400.0 - - 2.7
(AT c a;b.ra_ﬁ;n_c.u.r_v e.t_ ............ ;x_ 3
R#=1.00 ||

Reading Value (ppb)
X
E
i o
I‘ o
L]
|
| e
11
> o <
18 3 -
] ]

i 100 150 200 250 300 350 400 450 500
|8 Standard Value

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

Parameter Unit Ot.Jserved Value - Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SOy) mV 30.3 30.1 Voltage of the measured SO2 value
LAMP mV 264.6 265.0 200 mV - 1200 mV
CELL °C 35.2 35.1 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 43.7 43.7 65 kPa or less
AMBIENT kPa 101.0 100.9 Current atmospheric pressure
DC 24V \Y 240 24.0 24V 05V
DC 5v \'% 49 4.9 5V 0.5V

Calibrate By :



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 ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name vinaavi naudauaud
Manufacture Thermo Location Erﬂ Research
Model 48C Quatation 2024 025;1:02(;)22:500273'
Serial No. 0415406563 Calibration Date May 21, 2024
Analyzer Unit ppm Time 5:52 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0165
Standard Gas Components CO = 4516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Standard Gas tandard Gas Analyzer Value ( ppm ) i LULY % Abs Error
Value Before After Before After
Zero 0 0.73 0.00 - - -
Span 40 38.10 40.00 - - 4.75
ot e e — 1
i Calibration Curve | Ty=x 1i
= =100k
:é 40 m;““ ot l
i% 30 7 a/ | == @ == Before g
|>°’ 20 A / | —o— After t!
g ” |
‘@ 4 3 4
! (0.00 10 20 30 40 50 |
e s Estandard Qvalue st seistlia bl o e |
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C
i . Observed Value .
Parameter Display As Unit = = Nominal Range
Before Adjust After Adjust
Range RANGE ppm 50 50 0 - 100 standard
Internal Temp [INTERNAL TEMP % 37.9 38..0 8.0 to 47.0
Chamber Temp CHAMBER TEMP °c 45.4 454 40.0 to 59.0
Pressure PRESSURE mmHg 7311 731.0 250 to 1,000
Sample Flow FLOW LPM 0.924 0.942 0.350 to 1.500
Bias Voltage BIAS VOLT Vv -1153 -155.4 -130 to -100
AGC Intensity AGC Hz 202,642 201,517 150,000 to 300,000
Motor Speed SPEED % 100 100 100
Concentration Conc. ppm 0.768 0.613 0 to 10,000
Motherboard Status ]MOTHERBOARD - OK OK OK
Interface Status linTERFACE _ 0K K [aY%2

Calibrate B
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Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Muaan raudauaud
Manufacture API Location Envi Research
" 2024-00271, 2024-00273,
Model 200A Quatation 2024-00275
Serial No. 56 Calibration Date May 31, 2024
Analyzer Unit ppb Time 1:54 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 = 553 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm

Single Point Calibration

Analyzer Value
Standard Gas Sta“\‘;:lr:eeas NO, ( ppb ) NO ( ppb ) NO, ( ppb ) Stability | % Abs Error
Before| After | Before| After | Before| After |Before| After ,
Zero 0 4.4 0.0 -1.2 0.0 -3.2 0.0 - - -
Span 400 389.7 | 405.0 | 392.2 | 400.0 | -2.5 5.0 - - 2.0

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

! y=x | |
! R2=1.00| |
! |
! |
I = |
| g I
l g !
= E g Before |
i _E’ = & = After l
L= e |
3
I & I
! 7 |
! o i
! 0 00! |
[ |
[ |
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit T— Y Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.2 0.4 < 2 with zero air
Sample Flow SAMP FL cc/min 458.0 | 469.0 500 +/- 50
Ozone Flow OZONE FL cc/min 77.0 77.0 80 +/-10
PMT signal PMT mV 51.4 26.2 0 to 5,000
Auto - Zero AZERO mV 37.2 36.1 -20 to 150
High Voltage Power Supply HVPS \ 79.0 | 792.0 450 to 900
Reaction Cell Temperature RCELL TEMP °C 49.8 49.9 50 +/- 1
Box Temperature BOX TEMP °C 34.2 34.3 Ambient temp.+3 /-7
PMT Temperature PMT TEMP °C 6.4 6.4 7 +-1
Converter Temperature MOLY TEMP °C 314.7 | 314.9 315 +4/-5
Reaction Cell Pressure RCEL In-Hg-A 10.0 10.0 2 1o 10 ( Constant )
Sample Pressure SAMP In-Hg-A 29.8 29.9 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.077 | 1.062 1.000 +/- 0.300
NO, Offset NO, OFFSET mV -1.1 -1.1 0+/-20
NO Slope NO SLOPE - 1.064 | 10.510 1.000 +/- 0.300
NO Offset NO OFFSET mV -1.6 -1.6 0+4/-20
Calibrate By :
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Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO,) Customer Name Tiuaan aaudaunud
Manufacture Horiba Location Envi Research
. 2024-00271, 2024-00273,
Model APSA-370 Quatation 2024.00275
Serial No. JOOOEMWB Calibration Date May 17, 2024
Analyzer Unit ppb Time 5:31 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 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabili
Standard Gas Standard Gas i (Ppb) Y % Abs Error
Value Before After Before | After
Zero 0 1.9 0.0 - -
Span 400 392.0 400.0 - 2.0

Reading Value (ppb)

100 150 200 250 300

350 400 450 500

Standard Value

i == @ = Before |
|
| ees=e-After |-

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

Calibrate By :

Observed Value
Parameter Unit - : Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SOy) mV 16.2 16.1 Voltage of the measured SO2 value
LAMP mV 396.5 396.1 200 mV - 1200 mV
CELL °C 35.7 35.8 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 451 45.0 65 kPa or less
AMBIENT kPa 100.5 100.4 Current atmospheric pressure
DC 24V \% 23.9 23.9 24V 105V
DC 5V \Y 5.0 5.0 5V+0.5V
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name viuaav aaudauaud
Manufacture Thermo Location Envi Research
: 2024-00271, 2024-00273,
Model 48C Quatation 2024-00275
Serial No. 0508011071 Calibration Date May 17, 2024
Analyzer Unit ppm Time 3:27 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 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
Analyzer Value m Stabili
Standard Gas Standard Gag L e (P } Y % Abs Error
Value Before After Before After
Zero 0 3 -0.14 0.00 - - -
Span 40 41.00 40.10 - - 2.25
r'—'—'—'—'—'—'—'—'—'—'—'—"—':'_—_'_—'1
i Calibration Curve | v= 1'°°"}’i
.~ 50 I52=1'°°l'
LE | 41.00 [ |
5 P i
3 30 v s = @ = Before |
IS T ]
o 20 - —— After }
lg // I
BOE 0 ————— g Bl s
[ P ' |
im 0 L’ﬁqii T T T . 1 t
3 o AL 10 20 30 40 50 |
[ R nsStandard Zvalie Jiis e (SN E T ]
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C
. . Observed Value .
Parameter Display As Unit - = Nominal Range
Before Adjust After Adjust
Range RANGE ppm 50 50 0 - 100 standard
Internal Temp INTERNAL TEMP % 36 39.4 8.0 to 47.0
Chamber Temp CHAMBER TEMP °c 46.1 46.1 40.0 to 59.0
Pressure PRESSURE mmHg 731.0 754.1 250 to 1,000
Sample Flow FLOW LPM 1.030 0.987 0.350 to 1.500
Bias Voltage BIAS VOLT V -117.2 -115.8 -130 to -100
AGC Intensity AGC Hz 196,723 203709 150,000 to 300,000
Motor Speed SPEED % 100 100 100
Concentration Conc. ppm 0.816 0.375 0 to 10,000
Motherboard Status |MOTHERBOARD - OK OK OK
Interface Status INTERFACE - QL o o

Calibrate By :
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Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Miwaan raudauaud
Manufacture HORIBA Location Envi Research
% 2024-00271, 2024-00273,
Model APNA-370 Quatation 202400271
Serial No. FC2E28YU Calibration Date April 30, 2024
Analyzer Unit ppb Time 3:10 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 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 -2.7 0.0 -1.2 0.0 -1.5 0.0 - - -
Span 400 414.3 | 400.0 | 412.2 | 400.0 | 2.1 0.0 - - 3.1
! Calibration Curve | e 1!
| 500 i - vl
| 5 450 - T ' 400.0'} , |
| & 400 - - i
i @ 350 - = T i
| & 300 - e =} ——a—Before |
; >°’ 2504 e + = After l
' £ 200 - o . £
: IS 150 - T e T ! )
|l 2 100 - ' I
| 0 !
| 0 + |
| |

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

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Parameter Unit Observed Value Nominal Range
Before Adjust | After Adjust

Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.3 0.5 Voltage of the measured NO value
Signal NOx mV 12.6 12.6 Voltage of the measured NOx value
Detector °C 414 41.4 43°C+5°C
Ambient kPa 99.2 99.2 Current atmospheric pressure
DC 24V \ 23.5 23.5 24V +0.5
DC 5V \Y 5.0 5.0 5V +0.5
NO Slope - 1.19250 1.18560 0.50000 - 2.0000
NOx Slope - 1.19650 1.18950 0.50000 - 2.0000

Calibrate By :
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Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name Milaan Aaudauaus
Manufacture Thermo Location Envi Research
. . 2024-00271, 2024-00273,
Model 43i-BNSAA Quatation 2024-00275
Serial No. CM14430004 Calibration Date May 31, 2024
Analyzer Unit ppb Time 11:20 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 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability
s 0,
tandard Gas Value Before After Before | After % Abs Error
Zero 0 0.3 0.0 - - -
Span 400 391.0 400.0 = = 2.3
| =x !
R*=1.00 |
I ey 500 o .
| S 450 4 I
£ 400 - |
| @ 350 -
| E 300 - == @ = Before l
200 —8— After  |;
| 2 200 - |
I B 150 1 St |
o 1004 8 RSl s !
I & 5o ‘,/ ; TR |
i e el 0.0 B -
| 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 INTERNAL °c 34.3 35.3 8.0 °C t045.0 °C
Chamber Temp CHAMBER °c 45.1 45.2 43.0°Cto 47.0°C
Pressure PRESSURE mmH 727.8 | 724.6 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.447 | 0.444 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 91 91 20 to 100
Lamp Voltage LAMP VOLTAGE \ 863 868 500 to 1200
SO2 Concentration S0O2 CONCENTRATION ppb 1.6 3.4 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS = - mOK _—9K

Calibrate By :
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Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name ivaani Aaudauaud
Manufacture HORIBA Location Envi Research
Model APMA-360 CE Quatation 2024-09271, 202, 00273,
Serial No. 576876072 Calibration Date May 31, 2024
Analyzer Unit ppm Time 11:02 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, = 54.9 ppm
Single Point Calibration
Standard Gas | Standard Analyzer Value ( ppm ) Sy % Abs Error
Gas Value Before After Before| After
Zero 0 0.21 0.00 - - -
Span 40 41.50 40.00 - - 3.75

. b
P 4

! 20 30 40 50
| Standard Value
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-360CE

. Observed Value )
Parameter Unit - = Nominal Range
Before Adjust | After Adjust

SIGNAL (MAIN) mV 3.7 4 Voltage of the measured CO Value
SIGNALI (COMP)| mV 1.9 2 Voltage of the interference component Value
CELL °c 425 40 Ambient + (5 to 15 °C)
SAMPLE L/min 1.6 1.4 1 L/min to 2 L/min
OVER FLOW LPM 0.0 0.0 <1.2

Calibrate By :
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ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Vinaan Aauzfauaus
Manufacture API Location Envi Research
. 2024-00271, 2024-00273,
Model 200A Quatation 2024-00275
Serial No. 1650 Calibration Date May 31, 2024
Analyzer Unit ppb Time 2:10 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 SO, = 54.9 ppm

Single Point Calibration

Analyzer Value
Standard Gas Sta"\‘::{:eGas NO, (ppb) | NO(ppb) | NO,(ppb) Stability | % Abs Error
Before| After | Before| After | Before| After | Before| After

Zero 0 -0.6 0.0 -0.4 0.0 -0.2 0.0 - - -
Span 400 411.0 | 405.0 | 409.8 | 400.0 1.2 5.0 - - 25
e e s !
: Calibration Curve | R2Y==1Xoo ’ :
i 450 - Rtk et i
! = 400 - - |
| & 350 i
I 300 T i
! E 250 - -4 Before ; |
2 5004 -epfter ||
| 5 ¥
103 5150 R .
I “ 100 - :
Ui exveogy f i
! 0 « el : - : : : : - [
! 0 50 100 150 200 250 300 350 400 450 500 I
!L Standard Value j
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit Sotors T Aftor Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 1.6 0.1 < 2 with zero air
Sample Flow SAMP FL cc/min 475.0 | 479.0 500 +/- 50
Ozone Flow OZONE FL cc/min 80.0 79.0 80 +/-10
PMT signal PMT mV 50.7 447 0 to 5,000
Auto - Zero AZERO mV 374 36.7 -20 to 150
High Voltage Power Supply HVPS \% 790.0 | 790.0 450 to 900
Reaction Cell Temperature RCELL TEMP °C 50.3 50.4 50 +/-1
Box Temperature BOX TEMP °C 31.8 32.8 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 7.1 71 7 +-1
Converter Temperature MOLY TEMP °C 314.3 | 3145 315 +/-5
Reaction Cell Pressure RCEL In-Hg-A 9.0 9.1 210 10 ( Constant)
Sample Pressure SAMP In-Hg-A 30.9 31.0 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.3 1.3 1.000 +/- 0.300
NO, Offset NO, OFFSET mV -1.8 -1.8 0 +/- 20
NO Slope NO SLOPE - -1.3 1.3 1.000 +/- 0.300
NO Offset NO OFFSET mV -0.4 -0.4 0+/-20
Calibrate By :
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Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Costomer Name Viuaav Aaudauaud

Manufacture Thermo Location Envi Research
. 2024-00271, 2024-00273,
Model 43C Quatation 2024-00275
Serial No. 0607415768 Calibration Date May 29, 2024
Analyzer Unit ppb Time 6:09 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 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value ( ppb ) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 0.5 0.0 - - -
Span 400 412.0 400.0 - - 3.0
RS -
? - s yExX-h
| Calibration Curve | R?=1.00
| s, —— . T |
i.g:450-—--~ - I
- & 400 1 .
| 'g 350 1 |
1 = 300 - == o = Before ||
IS 250 | i
| @ 200 - === After ’!
1= 150 - recrer— I
! B 100 -
ie s s i
| "‘(',8"7 T T T T T T T T T |
i 0550 100 150 200 250 300 350 400 450 500 |
i Standard Value I
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C
. Observed Value i
Parameter Display As Unit - = Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 36.7 35.8 8.0°C to47.0°C
Chamber Temp CHAMBER °c 45.6 45.5 43.0°Cto47.0°C
Pressure PRESSURE mmHg 662.9 726.8 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.419 0.635 0.350 to 1.000
Lamp Intensity INTENSITY Hz 25,671 20,093 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \'% 838 900 750 to 1,200
S0O2 Concentration S02 CONCENTRATION ppb 2.4 2.0 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - 0K OK OK

Calibrate By :
(MF
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Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name 7ilaa’ raudauaus
Manufacture HORIBA Location Envi Research ]
Model APMA-360 CE Quatation 2O 22 00273,
Serial No. 577583094 Calibration Date May 31, 2024
Analyzer Unit ppm ' Time 5:16 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 = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Stamiazd Analyzer Value (ppm ) Stability % Abs Error
Gas Value Before After Before| After
Zero 0 0.20 0.00 - - -
Span 40 39.96 40.00 - - 0.10
e calbrationcurve i rox 1
i e e (R.=100 ]|
i e :
//// = @ = Before % .
/,//. . _fﬂe, }

_ 205 TS0 A0 50
| Standard Value
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-360CE

Observed Value .
Parameter Unit = = Nominal Range
Before Adjust | After Adjust

SIGNAL (MAIN) mV 5.3 8.4 Voltage of the measured CO Value
SIGNALI (COMP)} mV 0.2 25 Voltage of the interference component Value
CELL c 355 39.8 Ambient + (5 to 15 °C)
SAMPLE L/min 1.2 1.4 1 L/min to 2 L/min
OVER FLOW LPM 0.0 0.0 <1.2

Calibrate By :
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Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name viuaan nauzdaunud
Manufacture API Location Envi Research
Model 200A Quatation 2024-03%7214'_3822%00273'
Serial No. 1975 Calibration Date May 31, 2024
Analyzer Unit ppb Time 1:54 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 = 553 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas Sta“\‘;:;:eeas NO, (ppb) | NO(ppb) | NO;(ppb) Stability | % Abs Error
Before| After | Before| After | Before| After |Before| After V
Zero 0 -0.1 0.0 0.0 0.0 -0.1 0.0 - - -
Span 400 392.2 | 405.0 | 392.2 | 400.0| 0.0 5.0 - - 2.0
e e 1
} Calibration Curve | Bl 5 :
i 500 ] |
! 450 - = e BT e |
| o 400 i
L e 52350 i
! § 300 i
! E 250 o Before [ |
| § = —e-aer |
i é 150 — I
! 100 I
! ,,,,,,,,,,,,,,,,, I
! 0 & - - - : - : - : i
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;_ Standard Value [
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Thung Song Hong, Lak Si, Bangkok 10210
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www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit YT - Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.40 0.10 < 2 with zero air
Sample Flow SAMP FL cc/ min 523 5522 500 +/- 50
Ozone Flow OZONE FL cc/min 80 80 80 +/-10
PMT signal PMT mV 44 41 0 to 5,000
Auto - Zero AZERO mV 40 39 -20 to 150
High Voltage Power Supply HVPS \% 776 776 450 to 900
Reaction Cell Temperature RCELL TEMP °C 50 50 50 +/-1
Box Temperature BOX TEMP °C 33 34 Ambient temp.+3 /-7
PMT Temperature PMT TEMP °C 7 7 7 +-1
Converter Temperature MOLY TEMP °C 315 315 315 +/-5
Reaction Cell Pressure RCEL In-Hg-A 8 8 21to 10 ( Constant )
Sample Pressure SAMP In-Hg-A 30 30 Ambient - 1 ( Constant )
NOy Slope NO, SLOPE - 0.930 | 1.050 1.000 +/- 0.300
NO, Offset NO, OFFSET mV -8 -8 0 +/-20
NO Slope NO SLOPE - 0.916 | 1.025 1.000 +/- 0.300
NO Offset NO OFFSET mV 9 -9 0+/-20

Calibrate By :

Page 2/2



4 Environment Research & Technology Company Limited
> Q 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research y R AT Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@envirescarch.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

022950 100 150 200 250 300 350 400 450 500
Standard Value

Equipment Gas Analyzer ( SO,) Costomer Name Muaan raudauaud
Manufacture Thermo Location Envi Research
. 2024-00271, 2024-00273,
Model 43C Quatation 2024.00275
Serial No. 64390-343/2 Calibration Date May 16, 2024
Analyzer Unit ppb Time 5:31 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 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value ( ppb) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 0.0 0.0 - - -
Span 400 403.0 400.0 - - 0.8
[ s e e -
: =X
I R?=1.00 t'
| 500 ——— - T |
i = 450 |
' & 400 4 .
| 350 - |
i % 300 - == o = Before ||
. > 250 4 1
| » 200 4 ===-after |
|5 150 1 -
. ® 100 -
& 5 ~
!
!
|

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Observed Value i
Parameter Display As Unit - - Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 30.9 31 8.0°C to47.0°C
Chamber Temp CHAMBER °c 445 444 43.0°Cto47.0°C
Pressure PRESSURE mmHg 732.6 732.6 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.946 0.946 0.350 to 1.000
Lamp Intensity INTENSITY Hz 23,763 23,811 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE ' 855 853 750 to 1,200
S0O2 Concentration S02 CONCENTRATION ppb 21 1.5 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK, OK OK

Calibrate By :




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

o = Thung S , Lak Si, Bangkok 1 0
envi research ung Song Hong, Lak Si, Bangkok 1021
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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name MiLaad aaudauaus
Manufacture HORIBA Location Envi Research
, 2024-00271, 2024-00273,
Model APMA-370 Quatation 2024-00275
Serial No. FEYATYPA Calibration Date May 24, 2024
Analyzer Unit ppm Time 1:31 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 = 553 ppm
Expire Date : Oct 22, 2027 SO,= 549 ppm
Single Point Calibration
Standard Gas Stan\c:alrd Gas Analyzer Value ( ppm ) Stability % Abs Error
alue Before After Before | After
Zero 0 0.03 0.00 - - -
Span 40 40.19 40.00 = - 0.47
T
| : y i . y=x h
i Calibration Curve | 1R = 100!
50 sl
ISE |
i 2 40 - I
b e =~
v
! % 30 P . = @ =Before |!
| > - I
i g; 20 g . —o— After %
= /ij SR |
e s i
(14
| i : . . |
. 000 |
I (1] 0-90 B [ 20 30 40 50 I
Lie St il Standard iNaluelnvdiiilanea il i
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Observed Value
P Unit Nomi
aRmeley n Before Adjust After Adjust ominal Range
SIGNAL(MAIN) mV 2.8 3.1 Voltage of the measured CO Value
SIGNAL (COMP) mV 4.8 4.9 Voltage of the interference component Value
CELL % 31.2 31.3 Ambient + (5 to 10 C)
PUMP kpa 40.7 4.0.8 less than 65
AMBIENT kpa 101.0 101.0 Atmospheric pressure
DC 24V mV 24.0 24,0 24+/-0.5V
DC 5V mV 49 4.9 5+/-0.5V

Calibrate By :




- Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

- Bldg 1
Air L .
B Al Liguice:company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO04NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660

Gas Code: CO,NO,NOX,S0O2,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
600/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 ona
volume/volume basis unless 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 55.00 PPM 55.27 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 KAL004123 97.6 PPM NITRIC OXIDE/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 13010429 KAL004123 97.6 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 16010235 KAL004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Dec 23, 2021

08012318 KAL004620 4857 PPM CARBON MONOXIDE/NITROGEN

+/- 0.6% Jun 07, 2024

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.

Page 1 of 160-401604495-1



THA! METEOROIOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkek 10260 bTel. 081-454-2804,0-2399-0469
Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 April, 2024 . Certification No. 185/24
‘ Page : 1 of 5
Object : Weather Station

Manufac_tUrer : Davis Instruments Inc.

Type . : Vantage Pro2

Serial No. AS160105025 ID No. : - No.24

Customer : Environment Research & Technology Company Limitéd.

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

Toongsonghong, Laksi, Bangkok 1 0210.
Calibration Condition :* Temperature 25.1 °C  Barometric Pressure 1009.3 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer ~ Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number‘ 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

Calibratec
Mr. Watc

Mech:




| THAI METEORCLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 185/24

17 April, 2024 - Page : 2 of 5
Standal_'d HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
ﬁ:/sec inches H20 | inches 20| m/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 49 0.10
7.00 - - - 6.7 0.30
902 - - S 8.9 0.12
11.01 - - - 107 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17,0 0.02
20.02 - - - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU ‘
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 . 180
270




IHAT METEOROLOGICAL DEPARTMENT

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

The Résult of Calibration

17 April, 2024

Certification No. 185/24

Page : 3 of 5
Standard Temperature Sensor Reading
Temp. Reading » Correction
‘Cc K Ko
45.3 453 0.0
30.1 30.2 0.1
15.2 -

15.3 -0




THAI METEOROLOGICAL DEPAETME/V?’

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

The Result of Calibration

Certification No. 185/24

17 April, 2024 Page : 4 of 5
Standard Temperature Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
45.6 46 -04
65.2 67 1.8
91.5 84 o -2.5




Date of Issue 17 April, 2024 Certification No. 185/24

Page: 5of5
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Opacity Test Report

Report No. : RP02-Opacity
Calibrated Date : 07 December 2023

Equipment :  Digital Smoke Meter
Manufacturer : Wager, USA
Model : 6500

Serial Number 011384

Result Of Calibration
Reference Standard ~ Reading Error —
(% Opacity) (% Opacity) (% Opacity)
0 0.00 0.00 PASS
3.0 34.72 . -0.28 PASS

Calibrated By :




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

envi research

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

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Sound Level Meter Calibration Report

Support Equipment Type g Sound Level Calibrator
Manufacture : BSWA Technology
Model s CA111

Serial No. : 590331

Range of Calibrator

- Support Equipment Type : 93.8
- Frequency ¢ 1,000 Hz.
Calibrated By : Mr.Romsea Kateh
Calibration Date : June 6, 2024
Customer Name ! TLT Consulants Company Limited :lasamsrinifisuiSaaium

2aIUTHN MWNITETATE SNA (UW1TH)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-11D 820958 93.6 93.8 Pass
Checked By

ge 1/1



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

envi research

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 : BSWA Technology
Model : CA111

Serial No. : 590331

Range of Calibrator

- Support Equipment Type : 93.8

- Frequency : 1,000 Hz.
Calibrated By : Mr.Assada Chaiyawong
Calibration Date : June 6, 2024

Customer Name TLT Consulants Company Limited :lasamsviniisuisaaium

209UTHN awnITaTaTE na (UTH)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-15D 10338010 93.7 93.8 Pass
2 Scarlet Tech ST-11D 820860 94.3 93.8 Pass

Checked By

rage 1/1



T
NSC-TISI-TIS 17025
JTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0311 . MTC No. EEL. BP. 116/0267 <

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 : Sound Calibrator Temperature :(23+3)°C
Manufacturer  : BSWA Relative Humidity : (50 + 15) %

Model : CA11l Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 590331

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 Analyzér Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 27 Feb. 2024
Date of Calibration :  5Mar. 2024 1/ %)V

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.

N

-

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 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 : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0311

MTC No. EEL. BP. 116/0267

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 2011Pa at 1000 Hz

Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty * Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.82 -0.18 +0.10 +0.40 dB
' 2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.5 I 0.5 +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 2.80 +0.70 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

5 Mar. 2024

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

-

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

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

I

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-mail : sumaleeg@tistr.or.th
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NSC-TISI-TIS 17025
I73-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0311 , . MTC No. EEL. BP. 116/0267
Nominalb Output of Unit Under Test =114 dB re 20Pa 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.77 -0.23 +0.10 ) +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.6 0.6 +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 1.60 +0.50 +3.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by : gue, ﬂ&%

................... :--.-.......:....... \
(Mr.Weerachai Deechaiyae) -y pa)
S L5
Electrical al:? l‘;;eg:rjﬁraldards Laboratory
Date of Calibration : 5Mar. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 6 Mar. 2024 Ref : 2011267022700825001
End of Certificate 3/3

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.

-

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 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 : rumpai@tistr.or.th Website:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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