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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

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.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wy 13 thuaassayral Start Time 13:15 PM
Sampler Number TSP No.A29 Transfer Standard Type Orifice Stop Time 13:25 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2014-02 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 2135
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Ps.d)(T,lJTa)]m Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = |[(P3/Psu)(T,m/Ta)]W Pressure Meter Meter
Positive | Negative AHZO { mslmin ) ( ftalmin ) (°K =°C+273) (mmHg)
5 13 13 26 1.59541 0.77758 30.0 29.68 304.0 759.0
7 26 26 52 2.25625 1.09563 41.0 40.57 304.0 759.0
10 3.5 3.5 7.0 261779 1.26963 48.0 47.49 304.0 759.0
13 4.6 46 9.2 3.00109 1.45410 55.0 54.42 304.0 759.0
18 56 56 1.2 3.31127 1.60339 61.0 60.36 304.0 759.0
Linear Regresstion Y ONX:Y=mX+b Average 304.0 759.0
1 [Slope (m) 2.07779 Linear Equation 4 0.998968 [pstd(mmHg)  760.0
2 |Intercept(b) -0.02023|Set Point Flow Rate ( X ) (m3/min) 1.133 r 0.9994839T,;7p 298.0
3 |Correlation Coefficient (r) 0.99983 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978973338
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989430815
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 37.230574x + 0.334972
R? = 0.998968
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Checked By

( Mr. Prayun Detkla ) ( Mr.Panupon Podang)

Technician Environmental Scientist



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
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wy 13 thunaaamyral Start Time 1:27 PM
Sampler Number PM-10.No.29 Transfer Standard Type Orifice Stop Time 1:37 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2210 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 2614
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH;0)| [AH,0(PalP,,)(T,, JTa)'"| Qstd = (1/m){(A-b)] [ample Flow Rete Indicatiof IC = I[(Pa/P, )T, ST Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (/min) (°K =°C+273] (mmHg)
5 1.5 1.5 3.0 1.71374 0.83453 29.0 28.69 304.0 759.0
T 26 26 52 2.25625 1.09563 40.0 39.58 304.0 759.0
10 3.5 3.5 70 2.61779 1.26963 48.0 47.49 304.0 759.0
13 4.5 4.5 9.0 2.96829 1.43832 56.0 55.41 304.0 759.0
18 56 56 L2 3.31127 1.60339 63.0 62.33 304.0 759.0
Linear Regresstion Y ON X:Y=mX + b Average 304.0 759.0
1 |Slope(m) 2.07779|Linear Equation !2 0.999511|Pstd(mmHg)f 760.0
2 |Intercept(b) -0.02023|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9997555|T)1p 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978973338
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989430815
COMMENT
Andersen Instruments, Inc.

y = 44.128496x - 8.384326

IC (CFM) Qstd-IC
’ R?2='0.999511
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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
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Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wy 9 tiwlilanzia Start Time 2:23 PM
Sampler Number TSP No.A3 Transfer Standard Type Orifice Stop Time 2:33 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 704 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 4651
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(pa/psm)(rsm/ra)]"z Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = l[(Pa/Ps(d)(Ts(d/Ta)]‘Q Pressure Meter Meter
Positive | Negative AH,O ( ms/min ) ( fta/min ) (°K="°C+273) (mmHg)
5 1.5 1.5 3.0 1.70529 0.83046 30.0 29.54 305.0 754.0
7 24 24 48 2.15704 1.04788 39.0 38.40 305.0 754.0
10 36 3.6 72 2.64182 1.28119 49.0 48.24 305.0 754.0
13 4.5 4.5 9.0 2.95365 1.43127 55.0 54.15 305.0 754.0
18 56 5.6 11.2 3.29493 159552 61.0 60.06 305.0 754.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 754.0
2
1 [Slope (m) 2.07779|Linear Equation r 0.999244 |pstd(mmHg) 760.0
2 |Intercept (b) -0.02023 [Set Point Flow Rate ( X)(malmin) 1.133 r Tyre 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0[a/Pstd)*(Tstd/Ta) 0.969335634
Result /Pstd)*(Tstd/Ta)"0.5 0.984548442
COMMENT
Instruments, Inc.
y = 40.222616x - 3.689116
I (GF) Qstd-IC
- R2=0.999244
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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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wi 9 thwlihinzvia Start Time 2:34 PM
Sampler Number PM-10.No18 Transfer Standard Type Orifice Stop Time 2:44 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2139 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 2390
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric [  Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHEO(Pa/P“d)(TﬂJTa)]W Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = |[(pa/Psm)(Tm/Ta)]"2 Pressure Meter Meter
Positive | Negative | AH,0 (m’/min ) (/min ) (°K = °C+273) (mmHg)
5 16 16 3.2 1.76121 0.85737 30.0 29.54 305.0 754.0
7 25 25 5.0 2.20152 1.06928 39.0 38.40 305.0 754.0
10 36 36 7.2 2.64182 1.28119 49.0 48.24 305.0 754.0
13 4.6 4.6 9.2 2.98628 1.44698 56.0 55.13 305.0 754.0
18 5.7 57 1.4 3.32422 1.60962 63.0 62.03 305.0 754.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 754.0
1 |Slope (m) 2.07779|Linear Equation fz 0.999659 |Pstd(mmHg) 760.0
2 |Intercept(b) -0.02023 |Set Point Flow Rate ( X) (malmin) 1.133 r 0.9998295(T,yp 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.969335634
Result . C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.984548442
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 43.445729x - 7.765088
R?=0.999659
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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

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wyj 12 thulangani Start Time 2:00 PM
Sampler Number PM-10.No.31 Transfer Standard Type Orifice Stop Time 2:10 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 407-492 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 507-008
Plate (Delta H) (A) (X) (1) tY) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (iH,0)| [AH,O(Pa/P )T, JTa)"”| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| IC = I[(Pa/P,)(T, ST Pressure | Meter | Meter
Positive | Negative | AH,0 ( m’/min ) ( /min ) (°K =°C+273) (mmHg )
5 1.5 1.5 3.0 1.70755 0.83155 29.0 28.59 305.0 756.0
7 26 26 52 2.24809 1.09170 39.0 38.45 305.0 756.0
10 3.7 3.7 74 2.68181 1.30044 49.0 48.31 305.0 756.0
13 4.5 4.5 9.0 2.95756 1.43315 55.0 54.22 305.0 756.0
18 5.7 5.7 1.4 3.32862 1.61174 63.0 62.11 305.0 756.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 756.0
2
1 |Slope(m) 2.07779|Linear Equation r 0.998363 |Pstd(mmHg) 760.0
2 |intercept (b) -0.02023Set Point Flow Rate ( X ) (m /min) 1.133 r 0.9991812(T, 7 298.0
3 |Correlation Coefficient (r) 0.99983 |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 = 43.385173x - 8.057544
; ' R? = 0.998363
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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
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Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location wj 12 thulangani Start Time 1:50 PM
Sampler Number TSP No.A25 Transfer Standard Type Orifice Stop Time 2:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2512 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 2390
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P, (T, ,/Ta)lm Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatiof |C = I[(Pa/Pq)(T /T an’® Pressure | Meter Meter
Positive | Negative AHZO ( mslmin ) ( ﬂalmin ) (°K =°C+273) (mmHg)
5 13 13 26 1.58964 0.77480 30.0 29.58 305.0 756.0
7 25 25 5.0 2.20444 1.07069 41.0 40.42 305.0 756.0
10 34 34 6.8 2.57079 1.24701 48.0 47.32 305.0 756.0
13 4.5 4.5 9.0 2.95756 1.43315 55.0 54.22 305.0 756.0
18 5.6 5.6 1.2 3.29930 1.59762 61.0 60.14 305.0 756.0
Linear Regresstion Y ON X :Y=mX + b Average 305.0 756.0
2
1 |Slope (m) 2.07779|Linear Equation r 0.999864 |pstd(mmHg) 760.0
2 |Intercept(b) -0.02023|Set Point Flow Rate ( X)(malmin) 1.133 r 0.999932| Ty 1p 298.0
3 |Correlation Coefficient (r) 0.99983 |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) Q y = 37.306905x + 0.647043
std-IC
R? = 0.999864
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( Mr. Prayun Detkla ) ‘ ( Mr.Panupon Podang )
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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
envi research i )

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. i

Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location dalmilequau Start Time 2:50 PM
Sampler Number TSP No.A31 Transfer Standard Type Orifice Stop Time 3:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 57-507 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 507-012
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,,)(T, m/ra)]m Qstd = (1/m)[(A-)] [ample Flow Rate Indicatio| G = I[(Pa/P,)(T/Tall' - Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min) (/min) ("K =°C+273) (mmHg)
5 1.6 1.6 32 1.76121 0.85737 30.0 29.54 305.0 754.0
7 26 26 52 2.24512 1.09027 40.0 39.38 305.0 754.0
10 3.5 3.5 7.0 2.60487 1.26341 48.0 47.26 305.0 754.0
13 4.5 4.5 9.0 2.95365 1.43127 55.0 54.15 305.0 754.0
18 56 56 11.2 3.29493 1.59552 61.0 60.06 305.0 754.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 754.0
1 |Slope (m) 2.07779|Linear Equation ; 0.998604 [pstd(mmHg) 760.0
2 |Intercept (b) -0.02023 |Set Point Flow Rate ( X) (malmin) 1.133 r 0.9993018( Ty p 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.969335634
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.984548442
COMMENT
Andersen Instruments, Inc.

= 41.779575x - 6.046006
15 (Crba) Qstd-IC Y i\

R? = 0.998604
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2022-01329, 2022-01330 Date November 15, 2023
Sampler Location dnlwileguau Start Time 3:00 PM
Sampler Number PM-10.No12 Transfer Standard Type Orifice Stop Time 3:10 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number B2012-10 Calibrator Serial Number 2913 Calibrated By Mr. Nutapon Juisup
Recorder Serial Number 4650
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric [  Start Stop
No. |Pressure Drop Across Oriice (inH0)| [AH,O(PalP )T, ,/Ta)l | Qstd = (1/m)[(A-b)] fample Fiow Rate Indicatiof IC = I[(Pa/P,, )T, JTan’” Pressure | Meter | Meter
Positive | Negative AHZO ( m:/min ) ( ﬂa/min ) (°K="°C+273) (mmHg)
5 1.5 15 3.0 1.70529 0.83046 30.0 29.54 305.0 754.0
7 25 25 50 2.20152 1.06928 39.0 38.40 305.0 754.0
10 35 3.5 7.0 2.60487 1.26341 48.0 47.26 305.0 754.0
13 4.6 46 9.2 2.98628 1.44698 56.0 55.13 305.0 754.0
18 56 5.6 1.2 3.29493 1.59552 63.0 62.03 305.0 754.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 754.0
2
1 |Slope (m) 2.07779|Linear Equation r 0.998321|Pstd(mmHag) 760.0
2 |Intercept(b) -0.02023|Set Point Flow Rate(X)(malmin) 1.133 r 0.9991601|Ty1p 298.0
3 |Correlation Coefficient (1) 0.99983|Final Set Flow Rate = (I ) 0 (Pa/Pstd)*(Tstd/Ta) 0.969335634
Result - C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.984548442
COMMENT -
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 42.699753x - 6.525260
R2 = 0.998321
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NAC

Accredited calibration loboratory

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANA ARSOCIATES COLLTDL ISO/IEC 17025:2017 TTRANAT Lo
NSC-TISI-TIS 17025 ric <
CALIBRATION 0367 NSC -~ TISI~TIS 17025
Jiranatee Assoclates Co. ttd.
63/14-15, 67/35-36 CALIBRATION 0367
2711, Rd. pra. Flow meosurement loboratory Continuation of Certificate of Calibration Number COF-013-66 Page 2 of 2 Pages
Bangkok 10600 {Thailand) Colibraticn services department.
Tel: +6608680812
Mobile: +66863393453
E-mail: jnac-calibration@jiranatee.com
Web site; www.Jiranatee.com
MEASUREMENT RESULTS:
CE RT'FI CATE OF CAL! BRATION The Qrifice 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 and d; respectively.
Y.
Certificate No. : COR-013-66 Page 1 of 2 Pages
Table 1: The results of @ Standard calibration data
MEASUREMENT ITEM : Top Load Orifice Calibration procedure: Flow rate e | T B8p_meter ap_Orifice Standard Flow [g,]
MANUFACTURER :TISCH The Orlfice gas flow device was calibrated against Plate Pa] ra} ITmi y
MODEL/TYPE < TE-5025A Standard th;nysDisplacement Meter (Roots m’/min mmHg c °c mmHg inH0 m*/min
SERIAL NUMBER 12913 yg‘ﬁe’:‘;i’ o Ii/"""':;/nwi ,Zp'l_"'" wi-c1-004 T 0.707 753911 2433 2331 S4.084 1809 1341 0.655
1D NUMBER - guiceline. 2 1.005 753.864 24.49 24.62 58.538 3.610 1.8%4 0.923
CONDITION AS-RECEIVED : Used item Troceability: 3 1117 753.809 24.30 24.05 40.197 4715 2165 1.052
CUSTOMER : Environment Research & Technology Co., Ltd. B g " ™ 4 1.174 753.829 2425 23.95 30.361 5.366 2.310 1121
M This certificate provides o traceability of The <
25/114 Moo 6 Soi Chn?aket 1, Ngamwongwan Road, measurement to recognized the national El 1.417 753.823 2435 24.06 30.458 7.837 2.791 1.353
Toongsonghong, Laksi, Bangkok 10210 standards, ond to realization of the international
system of units {SI} through the VSL (National Slope (m}: 2.07779
RECEIVED DATE 108 Sep 2023 Metrology Institute of Netherlands) vio Certificate Intercept (3): 0.02023
MEASUREMENT DATE :11S5ep 2023 number: G2211801
ISSUE DATE :13 Sep 2023 Correlation coefficient {r): 0.99883
Unicertainty of Meusr:trement: ) Uncertainty (i-2): 0.015 */min
The reported uncertointy of measurement is bosed
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by o
Ambient condition in the laboratary are as follow: covert age factor k=2, Vi’"‘"" for @ normal _
T i 123.0£30 ¢ corresp: 2o a coverage p
RZ:S::H::i dity .55.0+15.0 SRH of approximotely 95%. The standard uncertainty Table 2: The results of @ actual calibration data
X e - hos been determined in accordance with the GUM i
Atmospheric Pressure 1101010 hPa “Evaluotion of measurement Flow rate Pressure Temperature Temperature Ap_meter Bp_Orifice Standard Flow [Qg]
data - Guide to the expression of uncertainty in Plate 3, fPal [:a] r?"] B ¥
measurement’ m/min mmHg C (+ mmHg inH0 m*/min
CALIBRATION CONDITION: 1 0.707 753.911 24.39 2321 54,094 1.808 0.845 0.659
Preconditioning 124 hours at ambient conditions. 2 1.005 753.864 24,439 24,02 58.538 3.610 1.194 0.928
Measurement Condition : The average values during measurement are 24,5 “C and 47.7 %RH. 3 1317 753.809 2430 24.05 40.197 4.715 1.364 1.058
4 1174 753.829 2425 23.95 30.361 5.366 1.455 1128
S 1417 753.823 2435 24.06 30.498 7.837 1.758 1.361
NOTED: The certificate is valid only to the item calibrated on dote and ploce of calibration.
Slope {m): 1.30241
intercept {A): -0.01275 "
TABULATION OF RESULTS; -
The table on next page give the measured values. Correlation coefficient {}: 0.99983
Uncertainty {k=2): 0,015 m’/min
***End of Certificate of Calibration®**
o ———
i e [,—-———————-—— T[ g
Calibrated by: An '!;’//_4 Gy ER, ’
R VY nan T / 4
~ | I;ﬂ/\\/' I~ 4 -~
Mr. Sorawit Thachalad Approved signatory: E \I ’3\ 4
: INY '\\L/’

3 Miss Jittraporn Lertsomphal
T IRMANATER ASEOQATES 00, LD,
-

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



Callbration Certificate 1D
TH2036-001-011723-ACC-TH

Mettier-Toledo (Thaltand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382 A
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
Accuracy Calibration Certificate
Customer
Company: Environment Research & Technology Co., Lid.
Address: _25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong _
City: Laksi Contact: Ramita Taengthai
Zip / Postat: 10210
Stata / Province: Bangkok
Order Number: A Rt
L
«+033261
Weighing Device
A Mettler Toledo Type: Weighing Instrument
Model: AB204-S Asset ERTC-L-IN-0048
Seral No.: 1123103723 Terminal Model: NIA
Building: NIA Terminal Serial No.: NA
Floor: 4 Terminal Asset No.: NiA
Room: 408
Rango | |/ M Capacly | | Readabliy(@ ]
1 2209 0.0001 g |
Procedure
Calibration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPIW002/20

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

date specific calibration conditions.
i e reperatis B L
As Found Start: 23.6 °C End:235°C | Start:346 % End: 35.1% ’
As Left Start: 23.6 °C End:235°C  Start:35.0% End:357% |
As Found Calibration Date: 17-Jan-2023 Calibrator: (h ]\( JV
As Left Callbration Date: 17-Jan-2023 AL/
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Vorsion: 1.23.1.11 © METTLER TOLEDO Page 10f§
Report Version: 2.16.30 “This is an original document and may not be pariially reproduced without the

Form Number: F103C wiitten permission of the Issuing calibration faboratory.

Callbration Certificate 1D E E 0 0 e
METTLER TOLEDO =/
TH2036-001-011723-ACC-TH
Measurement Results
Repeatability
Test Load: 100 g
—— Found — Leht < As Found
> .
1 99.9992 g 100.0001 g AsLeft ! (Test Poiny)
2 99.9991 g 100.0001 g e T
3 99.9991 g 100.0001 g
4 99.9991¢g 100.0001 g
5 99.9992 g 100.0002 g
6 99.9993 g 100.0002 g 2 L3
7 99.9992 g 100.0002 g
8 99.9992 g9 100.0001 g
9 99.9991 9 100.0001 ¢
10 99.9992 g 100.0001 g
g 4
Standard !
Devistion 0.00007 g ; 0.00005 g
8
The “d" in the graph the ifity 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
Positon As Faund
1 99.9991¢9 100.0001 g
2 99.9993 ¢ 100.0002 g
3 99.9992 g 100.0002 g
4 99.9990 g 100.0001 g
S 99.9991 g 100.0001g
Maximum |
! Deviation 0.0002¢g 0.0001g As Found As Left
“The "d” in the graph repi the readability of the ral in which
the test was performed.
Softwaro Version: 1,23,1.11 ® METTLER TOLEDO Page 2 of 5
Report Version; 2,16,30 This Is an originel document and may not be partially reproduced withoul the
Form Number: F103C written ission of the issuing




Calibration Certificate ID QAr/inA Calibration Certificate ID 0 0 D Ar AN
METTLER TOLEDO c==rvice METTLER TOLEDO :==rvice
TH2036-001-011723-ACC-TH TH2036-001-011723-ACC-TH
Error of Indication Test Equipment
As Found All weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by
Indication Error of Indication Expanded Uncertainty | (0 K.\ | an accredited calibration laboratory.
[ 1] 0.0000 g \ 0.0000 g | 0.0000 g | 0.15mg | 2 | e R EZ
| 2 0.0500 g ‘ 0.0500 g 0.0000 g 0.16 mg [ 2 b :
3 0.1000 g 0.0999 g -0.0001g 0.16 mg [ 2 Weight Set No.: WS57 Date of Issue: 06-Jan-2022
“ 4 0.5000 g 0.4399 g -0.0001 g 0.16 mg 2 Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
5 1.0000 g 1.0000 g 0.0000 g 0.16 mg 2 Thermo Hygrometer
B 6 5.0000 g 5.0001g 0.0001g 0.16 mg 2 X " 20-Juk2022
7 10.0000 g 10.0001g 0.0001g 0.17mg 2 Equipment oz Iz Bate ot Issue: as
s 50.0000 g 49.9997 g 0.0003g 0.20 mg 2 Certificate Number: 22H1503 C: 1 Due Date: 04-Jul-2023
9 100.0000 g 99.9992 g -0.0008 g 0.27 mg 2 | Remarks
10 150.0000 g 149.9987 g -0.0013 g 0.38 mg 2 -
| 11 200.0000 g 199.9982 g -0.0018 g 0.44 mg 2 Equipment condition: Good
As Lsft Next calibration according to customer's procedure
Indication Error of Indication Expanded Uncertainty 3 Calibration data not decide by calibration laboratory
| 1 0.0000 g 0.0000 g 0.0000 g | 0.11mg 2 End of Accredited Section
[ 2 | 0.0500 g 0.0500 g 0.0000 g 0.13mg 2 | . —
3 | 0.1000g 0.1000g 0.0000g ‘ 013mg 2 | The information below and any attachments to this calibration certificate are not part of the accredited calibration.
4 0.5000 g 0.5000 g 0.0000g \ 0.13mg 2
5 1.0000 g 1.0000 g 0.0000 g | 0.13mg 2
| 6 5.0000 g 5.0001g 0.0001g | 0.13mg 2 |
|7 10.0000 g 10.0000 g 0.0000 g 0.14 mg | 2 |
| 8 50.0000 g 50.0000 g 0.0000 g 0.17 mg | 2 |
B 100.0000 g 100.0001 g 0.0001 g 0.24 mg | 2 |
10 | 150.0000 g 150.0001 g 0.0001g 0.34mg 2 |
| 11 \ 200.0000 g | 200.0002 g 0.0002 g 0.39 mg | 2
i As Found
@ Asleft
B
E
<
S
- = I L. I 4 For imp legibility of the graphics
2 ™ — A £ 1 1 only increasing measurement points
k- R T are shown and measurement points
) 5 e, close to zero are not displayed.
[ s

100

Calibration Points [g]

@

200

The uncertainty stated is the expanded uncertainty at calibration obtained by muiltiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET €g-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.

Software Version: 1.23.1.11

Report Version: 2.16.30
Form Number: F103C

© METTLER TOLEDO

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

written

of the issuing

Y.

Page 3 of 5 Software Version: 1.23.1.11 ©METTLER TOLEDO
Report Version: 2.16,30 This is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the Issuing calibration laboratory.

Page 4 of 5



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

METTLER TOLEDO -

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 inuse: 3.0-10%/K

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

Unearization of Uncertainty Equation

T ] e
”

0.0001g 220g |

Uy = 0,13 mg + 0.00671 mg/g - R

U= 0.16 mg+ 0.0147 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 Uncartainty in Use for Various Net indications (Examples)

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

GWP®
Certificate

As As
Found

Left

The weighing device meets the given The weighing device meets the given

0.0220g 0.16 mg 0.73% 0.13mg 0.59%
0.2200 g 0.16 mg 0.074% 0.13mg 0.060%
220009 0.19mg 0.0087% 0.14 mg 0.0066%
22,0000 ¢ 0.48 mg 0.0022% 0.28 mg 0.0013%
220.0000 g i 34mg i 0.0015% 1.6 mg ¢ 0.00073%
z g
H T
g 8
5 5
3
<
¢ 5 S ke s S£1 3 0 TG 1505
Weighing Range [%] Reading [g]
As Found AsLsft
Softwara Version: 1.23.1.11 © METTLER TOLEDO Page 50f5

Report Version: 2.16.30 “This is an eriginal document and may not be partially reproduced without the

Form Number: F103C wiliten penmission of the Issuing callbration laboratory.

process requirements.

process requirements.

Tests Performed: i/ AsFound ;1 Asleft

Process Requirements

Weighing Tolerance: 1% l Smallest Net Weight: 0.0500 g

Safe Weighing Range

Retatree Mssrement Unooranty %]

Srin rerord Uncirtacdy

Vimighing Tolerance: 15
7
7
Safe To Weigh
/ i \ lirirg Fant {61 Capacay
aonetg somng 005005
Rusdabiit Sematunt ot Wit
rewmm
ioight
Duterminod
While the values in this graph refisct the actual calibration rosults, the
was performed.

Safety Factor: 2

curves are simply a visual reprosentation, This graph rofiects As Left festing, uniess only As Found

© METTLER TOLEDO

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

Software Vorsion: 1.23,1.11
Report Version:2.16.30
Form Number: F103C written ission of the issuing
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Attachment to Callbration Certificate: P Attachment to Calibration Certificate: Qar /ine
TSRO METTLER TOLEDOQ “=/vic T TIACOTH METTLER TOLEDO Service

GWP® Certificate GWP® Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary
e oo =
Safaty Factor | As Found| v 3 v | v ‘
Tolerance 1 ‘ 2 \ 3 ‘ 5 \ 10 | e Leﬂi v ¢ i ;
) 0.16012g 0.32511g | 0.49518 g ‘ 0.85155g 1.85026 g | P
| 02% 0.07947 g 0.16012 g 024199 g [ 0.40949 g 0.85155 g e o st
| 05% 0.03165 g 0.06348 g 0.09550 g ‘ 0.16012g 0.32511g i
[ T T 1, = Safety Factor not met
| 1% 0.01580 g 0.03165 g 0.04754g : 0.07947 g 0.16012g
\ 2% | 0.00789 g ‘ 0.01580 g 0.02372g 0.03959 g 0.07947
5% 1 0.00316 g | 0.00631g 0.00947 g 1 0.01580 g 0.03165g Repeatability
Pass: The determined minimum weight meets the requirement for the smallest net weight.
g Test Load: 100 g
As Left Minimum Weight Table As Fouid AsLeft
=]
1 Safety Factor ‘ 0.1% \ N/A § N/A i
gy ¥ ‘ 2 s T = . ; 0.2% \ 0.00005 g | X ;
T 0% 012735 g 0.25642 g 0387269 |  065440g 1.35584 g : 0.5% 0000139 | 000007 g" | | v | 0.00005 g* v
0.2% 0.06346 g 0.12735g 0.19166 g 1 0321629 0.65440g 1% | 0.00025 g | v W S
05% 0.02533g 0.05073 g ‘ 0.07620g 012735 g 0.25642 g | iy 2% ‘ 0000509 L I
1% 0.01266 g 002533 003802 0.06346g 0.12735g 5% | 000125 g o ‘ | p4
o ] 0005339 0012885 00898 g T 003168 g 0063469 “The calculated standard deviation value is below the rounding error of the balance. The 0.41%d rule is used for the assessment of this
| 5% \ 0.00253 g 0.00506 g i 0.00759 g 0.01266 g \ 0.02533g

repeatability test and the calculation of the minimum weight.

Pass: The detesmined irlmum weight meets the: Fequirement for the smallest riet weight. The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.
At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2, Ewentncrty

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.

Test Load: 100 g
The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past As Found As Left
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive W Deviation
measure to apply for future measurements. ‘ 0.1% | 0.0500 g ‘ \ v ‘ Y }
oo 010009 | L v | L v ]
Notes on minimum weight values in above table: ‘ 0.5% 0.2500 g | | i v \
s < - 0.0002g | N 0.0001g e AT
1. If "N/A" is shown above, no appropriate value could be calculated. 1% 0.5000 g v ‘ v
2. METTLER TOLEDO is not responsible for the definition of the process requirements. 2% | 1.0000 g - i | e
5% 1 25000 g , v | i
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 2 of 4 Software Version: 123.1.11 © METTLER TOLEDO Page 3 of 4
Report Version: 2.16.30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 This Is an original document and may not be partially reproduced without the
Form Number: F103C written permission of the issuing calibration laboratory.

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



Attachment to Calibration Caertificate:
TH2036-001-011723-ACC-TH

METTLER TOLEDO

GWP? Certificate
Error of Indication
As Found
‘ Cantrol limits for various weighing tolerances
| Reforence Value|  Emor | 0% T o2% | os% | [ 2% L os% |
0.0000 g 0.0000 g NA L O NA | NA L NA NA | NA
50,0000 g .0.0003g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.25009
100.0000 g -0.0008g | 0.0500g 0.1000 g 025009 0.5000 ¢ 1.0000 g 25000 g
150.0000g | -0.0013g | 007509 0.1500g 0.3750g = 0.7500g | 1.5000g | 3.7500g
20000009 | -0.0018g | 0.1000g | 0.2000g | 0.5000g = 1.0000g | 2.0000g | §5.00009
Resul ~ « v o " ~
As Lsft

 Reforsnca Vaiuel  Emorl 1 0% |

. . Control limits for various weighing folerances .

T = BT
N/A N/A

0.0000 g 0.0000g N/A N/A N/A NIA
50.0000 g 00000g = 0.0250g 0.0500g & 0.1250g & 02500g = 0.5000g | 1.2500¢
100.0000 g 0.0001g | 0.0500g = 0.1000g 02500g = 050009 1.0000g | 2.5000g
150.0000 g 0.0001g = 00750g & 0.1500g A 0.3750g 075009  1.5000g | 3.75009
200.0000 g 0.0002g = 0.1000g 0.2000¢g 0.5000 g 1.0000g 2.0000¢g 5.0000g |
Result ~ v " ' 7 w
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.
Softwara Version: 1.23.1.11 ® METTLER TOLEDO Page 4 of 4

Roport Version: 2.16.30
Form Number: F103C

written permission of the issuing callbration laboratory.
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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 11 August, 2023 Certification No. 285/23
Page : 1 of 3

Object : Weather Station

Manufacturer : Davis instruments inc.

Type : Weather Wizard 1l

Serial No. WCBE0824A13 ID No. No.32

Customer : Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FC014 Serial No. 8310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.8.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
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wg/_[),Lo...8389/94
: Ther}mﬁader N0.918802 @’im

Calibrated by : g"f(:hpp\\fe Si

Mr. Watcharapol Subwat M. Pi

AR

ol B
~

Mechanical Engineer

8
I S——

¥

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 285/23

11 August, 2023 Page : 2 of 3
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm | Velocity Velocity Correction
n/sec fnches H20 | inches H20 | mi/sec misec m/isee
1.00 - - - 0.9 0.10
3.02 - - - 3.0 0.02
5.00 - - - 4.9 0.10
7.04 - - - 7.0 0.04
9.02 - - - 8.9 0.12
1.01 - - - 11.0 0.01
13.01 - - - 129 0.11
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 Q
90 90
180 180
270

Calibrated by * N@\\mw’\

Mr. watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 285/23
11 August, 2023

Page : 3 of 3
Standard Temperature Sensor Reading
Temp. Reading Correction
e c o
50.4 50.5 -0.1
30.2 30.2 0.0
15.4 15.5 -0.1

Checked by :
Nleroapd

Mr. Watcharapol Subwat

Mechanical Engineer




o 4 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.

Sound Level Meter Calibration Report

Support Equipment Type Sound Level Calibrator

Manufacture : BSWA Technology
Model :  CA114
Serial No. : 590048
Range of Calibrator
- Support Equipment Type : 94.1
- Frequency : 1,000 Hz.

Calibrated By
Calibration Date

Customer Name

oo

Mr.Sittiporn Wongkham
November 15, 2023
U510 TWSLAS aoudalans 5100 : 1aTINT L9NuNAamRanuYIILes

.o

oo

A o ¢ & d a & A o a a & o o
NRANTUNLRANTINAAINLRANAIN VDIUIWN REIDI KON (vlﬂﬂua“ﬂ) NA

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 [Scarlet Tech ST-21D 820443 93.1 94.1 Pass
2 Scarlet Tech ST-21D 820452 93.7 94.1 Pass
3 Scarlet Tech ST-21D 820458 93.6 94.1 Pass
4  |Scarlet Tech ST-21D 820470 93.9 94.1 Pass
5 Scarlet Tech ST-11D 820946 94.1 94.1 Pass
[ul\d research ﬂ
: SRGREY ST LZ/")\ﬂ‘
Checked By R e Approved By
Mr.Prayun Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/2



A

THAILAND

NSC-TISI-TIS 17025
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0003 MTC No. EEL. BP.  22/1066

Submitted by

CALIBRATION CERTIFICATE

: 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 1(23+3)°C
Manufacturer :BSWA TECH - Relative Humidity :(50+15)%
Model :CAll4 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1550048

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 Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be 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

Date of Calibration

3 Oct. 2023
5Qct. 2023 1/2
o

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 wiitten permission is abtained {rom the goverror of TISTR,

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 156 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12129, Thailand Amphoe Muang, Changwat Samutprakan 10250, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (86} 0 2579 1121-3C ext. 5219, 5225, 5217
Fax. {66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66} 0 2579 8592

E-rnail : rumpai@tistr.orth Websitevwaw tistr.orth E-mall : mtc@tistr.orth £-mail ; sumalee@tistr.or.th
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envi research )’
y 2

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@

viresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type

Manufacture

Model

Serial No.

Range of Calibrator
- Support Equipment Type
- Frequency

Calibrated By

Calibration Date

Customer Name

Sound Level Calibrator
BSWA Technology
CA111

: 590331

: 94.0
1,000 Hz.

Mr.Sittiporn  Wongkham
November 15, 2023
s U5 IS nautauand 5100 : 1a3ams lsanuRAamanurisuas

a o A a I3 A o A o @
HRANIIRENINAANIAENSIA T8IU3EN nede ada (Insuaud) $1na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-21D 820456 94.1 94.0 Pass
2 Scarlet Tech ST-21D 820461 93.6 94.0 Pass
3 Scarlet Tech ST-11D 820932 93.6 94.0 Pass
0
envi sesearch ) )
!IV\ 8O« :
e e Q%J,
Checked By YA . ' e sﬁ@ﬁw%%m By
Zw.ﬂ?&:&m\ Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist
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¢ Galibration Chart

; g V-C022-03-00484

Sound Calibratsr model Al

Serial Number 5%035)
Appearance 0K

Power Supply 1,5V LR6 (AA battery) x2
Seund Pressure Level 1A% /NASS, a8
Frequency | ii.iﬁ,{...ﬁg:i..."lz
THD {@1000Hz) BN %

Copying and using select parts, or lampering with this
document without the permission of BSWA is forbidden!

i
'

BSWA Technology Ltd.
wway swa-fech.com
This equipment was calibrated at the following ambient
conditions:

Temperatare: A ..C
Humidity. - A9 . %RH
Pressure: 1925 hPa
This equipment is qualified!
[
Calibrateda
233
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Nomenclature

Equations

Certificate of Calibration - Supplemental

Calibration Train

U Batomelng Pressure

i - Dy Gas Meler

M1t based on standard lemp and press

& inules

P M (Meter Pressure, gauge)

v - Vuluine coltected by lest meter, corrected for STP
X ted flow rate of lest meter

e coallicient

o Weaswed passure of reference meter

Ny =

i sty = Y4 Ny

Vi s (D +
Tw
Al

V., (P,
ValPro + 13700
S —

"

Ky

v,
{otd)
Quotny = ——

Iy ©

Voo

¥

&
st ¥
s

il

! erature measured in reference meter Metrie N ' :,::::w,,”‘.. D + 0 A_N..,..%: V‘. v phetes coman
Meter Pressure vs. Flowrate ——heter Pressure vs. Flowrato Meter Gamma vs. Flowrate i G e bidoum bacitoom
126 060 R — S— SR — 1.030
! L# 120.00
15 600 , 1.020 |
g 15,000 H - 1.010
£ 20.00 £ | 10008 M 10054
I 05000 - ; R B S — &1.000 1,003+
2
S w00 - 50:00 “o0.090
o} - .
e, g - 0.980 i
5000 - I [ S 0.970 1 .
w0og 20,00 25.00 30.00 35.00 40.00 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000
Flowrate Slandardized & Corrected {Limin) Flowrata Standardized & Corrected {Limin)
; oy Cetrtificate of Calibration
v e Methed 5 Pre-Test Calibration - Liters {)
UUT Meter Console Information Calibratlon Conditions Factors/Conversions
Model #: 572 Bar, Pressure (nm Hgy, _ 758.3 Std. Temp. (K): 29315 Calibration Meter Madel: DGMR-200H
Serial #: 0306016 Ambient Temperature (°C): 24.3 Std. Press, (mm Hg): 760 Cal. Due Date:  03-Jun-23
DGM Model #: SK25EX Relative Humidity (%): 74.3 Ky (Kimm Hg): 0.3857 Serial No.: 0000026
DGM Serial #: 00005305 Altitude {(m): 1.83 Gamma: 1.0000
Bar. Pressure Corr. (mm Hg): 758.2
UUT Meter (DGM) Reference Meter (WTM)
RA— o-ww_.mw.“wﬁ Volume _Sm.ﬁm« Ternperature zoaﬂsmmouwso Volume & Outlet Temperature
initial ! Final & Total™ Initial Final Initial Final Total Initial 0.00
© Povg) Vi Vit Vi i tat Py Vi Vit Ve L ta
840.00 13.00 349453.8 349626.0 172.2 24,0 24.0 0.3 0.00 172.75 172,78 24.0 24.0
630.00 25.00 349626.0 349804.0 178.0 24.0 250 0.5 0.00 177.97 177.97 24,0 24.0
TTAs000 50.00 349804.0 349081.2 177.2 25.0 26.0 0.6 0.00 177.50 177.50 24,0 24.0
360.00 80.00 349081.2 350159.6 178.4 26.0 26.0 20 0.00 179.25 179.26 24.0 24.0
300.00 120.00 350159.6 350339.6 180.0 26.0 27.0 2.4 0.00 180.48 180.48 240 24,0
Standardized Data
__Refarence Meter UUT Meter Correction Factor AH @ "9 e i, soepe oS ot et ot e v o ¥
St Vol Std. Flow Std. Vol. Std. Fiow Value Variation . :[ 0.0212 SCMM | - Variance Note: For Ay, orifica pressure difierential Inat equates 10 0,0212°Ani at standard
Dim_e <=x:& <<,ﬁ§ Y AY AH @ ABH @ temperature and pressure, meM.%w.ﬂﬁ-AM_o nﬂ_ "ﬂ%.&_ vatues from (he average is
1215 169.68 122 1.0027 -0.0014 392 -1.613
16.70 175.31 16.7 1.0003 -0.0038 39.9 -0.780
17494 2333 174.36 233 1.0034 -0.0007 409 0.212 Pass/Fall Judgment : E
_ 1728 29.55 17575 205 1.0087 0.0046 411 0.428
it 35.73 177.71 35.7 1.0054 0.0013 424 1.653
10041 (=Y Avg. 40.7 = AH@ Avg. Metric
Calibrate By : \meHi ot \M .u Appproved By: N Date: 23 Sep 22

The mswumens hsted va_ dasenbed on this centiticate have been catbraled aganst clandards raceabls Lo the Natonal tnsttute of Standards and Technokogy (V1S T.) and In refersnce W EPA Methad 5, Section 10 3.1,

B, ey TR Fose
¥ % W..dnhi fxeat M.\ I h@‘.oﬁ. L.
i 3 % ,M..«m% et § ot E,ﬁ»w

e

bag

Supaly Inshvant Go. L8l
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Certificate of Calibration
Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices

Model #: 572 Pbar (mm. Hg): 758.3 TC Calibrator Model: CC-VTR-SH
Serial #: 0306016 Tamb (°C): 243 Reference #: 091109269
Units: Metric Humidity (%): 743 Barometer Model: 736930
Elevation (m): 1.8 Reference #: EBARODIALSPEO1
Corr. Pbar (mm. Hg): 758.2 Pressure Model: 718 30G
Reference #: 8543013
Temperature Display Calibration Data
Reference || Reference Test Thermocouple Calibrations Reference Point
Point’ Temp. Probe Stack Filter Exit Aux Status?
# °C °Cc °C °C °Cc Cc Pass/Fail
1 -18 17 -18 -19 -18 -18 PASS
2 38 39 37 37 37 36 PASS
3 93 95 93 94 92 92 PASS
4 149 150 149 150 148 148 PASS
5 260 261 259 261 258 258 PASS
6 371 373 371 372 371 370 PASS
7 482 484 482 483 481 481 PASS
8 593 594 593 595 593 592 PASS
9 816 817 816 817 815 815 PASS
10 1038 1040 1039 1040 1037 1038 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple ID:
REAY oL Theoretical Temp. D%':ﬂg‘f’&%"i:;’e ATons®
# °C °Cc ‘C
Ice Water 1 0.1 0 0.04%
Ambient® 2 243 24 0.06%
Maximum® 0.06%
Status PASS
interral temperature thermocsuple is not audited to EPA slandards, and should not be wused as an official refarence for ambent
temperature.
Calibrate By : ,41/ /f—:;a,,,«/,f Appproved By: % g Date 23 Sep 22
7
Notes

" Suggostad, minmum referance points are 10 (C. 100, 200. 300. 500, 700. 900. 1100, 1500, 1900 *F), can lest lor more.

“For valit lest results. the maxmum difference betwaen temperature and reference readings should be less than 5.¢ F (£3 'C). for all thermacousles excopt for the stack thermocauple which should te
less than £1 53 absolute tamperature Irom the ralerance reading and the ox: thermocouple which should be (ess. than £2°F (21 C) from the raference reading (EPA Mcthoc 2 Secuion § 3 and EPA
Mathod 5. Sections 6 1.17-51.18)

? Do not change this call value. it is mstead based on mput (rom Ceil HA at the top of this sheet under “Calicrauon Condilions™
* Absolute temparature: dilferenca and other formulas are caleulated vased on unitinput from cell C3 at the op of s shaet under "Vieter Consale Infcrmatin”
*For valic test results. the maxmum ailfarance betwoen console and reference daramelnc pressura FACINGS sNould e 235 than =0 1in Hg (=25 mim Hg). {EPA Mathed 5 Section 5 1 2

“For sl iest rasults. the maximum diffarancs Batsaen console and referancs ACULMN 2UCINGS ShouId B2 1055 han =0 5 n Mg

FEar LAl st 2SIl e Srdrm $ifatancs borzeen Snuck a0 MArSNSE SacuUm 2adngs

wezdisg Sunply Instrumeant Co., Lid.

SS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices

Model #: 572 Pbar (mm. Hg): __ 758.3 TC Simulator Model: CC-VTR-SH
Serial # 0306016 Tamb (°C): ___24.3 Reference #: 091109269
Units: __Metric Humidity (%): __74.3 Barometer Model: 736330
Type: Altitude (m) 1.8 Reference #: EBARODIALSPEO1
“English* Corr. Pbar (mm. Hg): _ 758.2 Digital Pressure Calibrator Model: 718 30G
Reference #: 38391001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration
Reference Pt |
Reference Point Reference Vacuum Console Vacuum 2 erset:f:s‘ oot
3 in. Hg in. Hg Pass/Fail
-5.0 -5.5 PA
2 -10.0 -10.5 PASS
-20.0 -20.5 PA!
Reference Point' AH_Manometer Calibration Reference Point
Reference Positive (+) Pitot Negative (-) Pitot Status®
# mm H20 mm H20 mm H20 Pass/Fail
i -200.000 0.0 -202.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PAS
4 -80.000 0.0 -80.0 PA!
= -50.000 0.0 -50.0 PA!
6 0.000 0.0 0.0 PA
7. 50.000 50.0 0.0 PA
8 80.000 80.0 0.0 PA:
9 100.000 100.0 0.0 PA!
10 150.000 150.0 0.0 PA!
11 200.000 200.0 0.0 PA.
AH Overall Audit Status PA!
f o AP_Manometer Calibration Reference Point
Reference Point Reference Posilive (+) Pitot Negative () Pitot Status?
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.2 PASS
2 -150.000 0.0 -150.2 PASS
3 -100.000 0.0 -100.2 PASS
4 -80.000 0.0 -80.2 PASS
5 -50.000 0.0 -50.2 PASS
6 0.000 0.0 0.0 PASS
74 50.000 50.0 0.0 PA!
8 80.000 80.2 0.0 PAS:
9 100.000 100.0 0.0 PA!
10 150.000 150.2 0.0 PA
11 200.000 200.2 0.0 PAS
AP Overall Audit Status PASS
Calibrate By :  cxfflseecyoe-r-” . Appproved By: / Date: 23 Sep 22
Rl i

Notes

"Suggested minmum reference peints are 10 (0. 100. 200, 3C0 500. 700. 300. 1100. 1500 1900 °F), can test for mora
*For valid 23 resulls. the maximum drfference Belweer lemperaiurz and reference readings shculd o2 less than =5 4 °F (=3 'Ci. for all thermocoules 2xcept for the stack
ihermocouple which snowe Be 123 than =1 5% absolute temparalure romm (e raference reacing and the e« thermocauple which should be less than <2°F (=1 *C)irom the referance
’Donot change this cell value. itis instead based an mput fram Cell H3 at the teg of this sheet under “Calibration Conditions™
* azsclute temperature difaranca and siher formulas are caleuiatad 2252¢ on unitineut fram c2it 22 at the 1op of *is sheet under ‘Verer Cansclz infermanon”
N1C2 2areMalrC oressurs raadings should oe less thar £0 1 m Hg (=25 mm Hg)

A Metned 5 3action 5

mm =g)
7 375 0t il s3nie

12



R

.

-

Meter Console Information (UUT)

Calibration Conditions

Console Sensor Audit QA Sheet

Reference Devices

Model #: 572 Pbar (mm. Hg): _ 758.3 TC Simulator Model:  CC-VTR-SH
Serial # 0306016 Amb. Temp. (°C): 243 Reference # 91109269
Units: Metric Humidity (%) 743 Barameter Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEQ1
Corrected Pbar (mm. Hg):  758.2 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
Thermocouple Probe Audit ot St
Point I ~Temp. " "Aux | Stack.. ] Probe. | . Oven | Filter Exit oo
°C °C °C °C °C °C °C Pass/Fail
Room 24.3 25 24 24 24 24 23 PASS
Ice Water 0.2 1 0 1] [} 0 [1] PASS
Conscle Vacuum Audit
Refetence Point R\e,?;:: (\:,gzz?‘: Reference Point Status®
# in. Hg in. Hg Pass/Fail
1 -17.0 -17.5 PASS
T Ty %
Calibrate BY: el / Appproved By: Date: 23 Sep 22
V4
Notes
For vaiet tost resuls, st 5.4 F (3°Ch for « e less thon 1
and iho ext har TF (1°C) rom ng (EPA Mathaa 2. Seciion 6 3 ang EPA Muthod 5. Sectoas 81176 3 1.9}

Ctturo (eadings shou'd b tows tn 0 3 in Mg (2.5 mm Hg), (EPA Mothod S, Section & 131

Betwuun canuole naa.

feadngy snautd 85mn =g 1125 mm M)

Hor atie test resuis, Ina

2 corgoie and

US EPA Methads, SR 40 Part 60

1 eertly that ihe above Thermocoupia, Baromeine. and Vacuum

ane audiog 0
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Where
Begin

Instrument description :  Flue gas Analyzer

Instrument model :  Testo 350 New

Instrument serial no. 1 62227989

1D no. or control no. : -

Manufacturer ¢ Testo SE & Co. KGaA

Probe description -

Probe model I

Probe serial HE

Customer name :  Environment Research & Technology Co., Ltd.

Customer address s 25/114 Moo 6, Soi Chinnakhet 1, Ngamwongwan Rd., Toongsonghong, Laksi,

Bangkok 10210 Thailand
Total pages of certificate : 2 Pages
Receiving no. 1230212
Receiving date. 1 26-Jan-23

Parameter of calibration :  Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm,
Nitrogen Dioxide 80.96 ppm, Nitric Oxide 150.9 ppm, Sulphur Dioxide 100.8 ppm)

Condition of UUC. 1 Used

Ambient condition s All of the Measurment ware caried out the stabilized labotary
Temperature :23x5°C
Humidity 1 55 & 15 %RH

Calibration place H 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 uncertainty of measurent:
Multiphed by coverage factor k=2, which for a normal distribution corresponds to 3 coversge probability of approximately 95%.

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

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.

Calipration certificates without signature and seal niot valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

K, 2 e

International System of Units (S).

Calibration Certificate

({ ey Cert“ icate No: G 660051
&
Date of issue :

Date of calibration 1 27-Jan-23
Mr. Sedtawut Nueathong
Calibration Technician
EM-CL-09-C Rev.8 Page10f2

Entech Industrial Solution Co.Ltd.

Mrs. Nongluck Wongsettee
Technical Manager

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.coth

Tax ID: 0105536035591 wwwentech.coth

ENTECIH

Where
Gl

Standard References (Table 1)

Calibration Certificate

718 17008
TION 0357

. e
Certificate No.: G 660051

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/21 Linde 30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( €O ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoxide { CO ) 1003 ppm 2583/22 Linde 09-Aug-24
Nitrogen Dioxide ( NOZ ) 80.96 ppm 3240721 Linde 26-Jun-24
Nitric Oxide ( NO ) 150.9 ppm 2857/21 Linde 27-Jun-23
Sulphur Dioxide { SO2 ) 100.8 ppm 3507/22 Linde 9 Nov 24
Measured room conditions
Temperature : 22.1 °C  Humidity :50.5 %RH Pressure 1012.9 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,100 mi/min Gas pressure 1019.6 mbar
Calibration Results (without adjustment) (Table 2}
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (€3]
02 (%Vol) 2498 247 -0.028 0.20
02 (%Vel) 10.04 9.92 -0.12 0.40
02 {%Vob) 21.02 21.08 0.06 0.80
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 309.9 310 0.1 6.0
CO {ppm) 1003 1004 1 12
*NO2 (ppm) 80.96 81.5 0.54 8.0
*NO (ppm) 150.9 152 1.1 8.0
*S02 (ppm) 100.8 100 -0.8 6.0

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

FM-CL-03-CRev.8 Page20f2

Entech Industrial Solution Co.L.td,

Issued Date 26/02/18

17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calibration@entech.co.th

Tax D : 0105536035591

www.entech.co.th
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INTRO TSC Company Limited

ﬁNTRO Calibration Center Measuring and Testing Instrument
- 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand

. INTRO TSC Company Limited

INTRQ Calibration Center Measuring and Testing Instrument
< 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand

NSC.TISITIS 17025

Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th CAUBRATION 017 Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th
Certificate of Calibration Certificate Number : MB2-008-2023 Page 2 of 2 Pages
Certificate Number : MB2-008-2023 Page 1 of 2 Pages Calibration Result ( Weight ) : Without Adjustment
Equipment : Electronic Balance L. Repeatability of Reading
“The reported uncertainty is based on a standard uncertainty multiplied by @ coverape
Manufacturer : Radwag factor & . providing a level of of approxii 95 %.The . . N
Model : WTB2000 evaluation has been camied out in accordance with UKAS M3003 requirements. Nominal Value Standard Deviation Maximum diff. Between succesive
’ This calibrati i the ility to national which (g) ( z ) ( g)
Scrial Number : 460684 realize the units of ding to the International System of Units ( S1).
ID Number : Stack 3 This Certificate may not be reproduced other than in full except with the prior writien 2000 0.000 0.00
) ) approval of Calibmtion Center. Iatro TSC Co. Ltd.
. ity 2 y
Max Capacity : 2000(g) 2. Error of indication from norminal value
Resolution : 0.0l (g)
) Balance Reading
Customer Reference : F41l Customer : Environment Research&Technology Co., Ltd. Nominal Vaiue Balance Reading | Correction Value | Uncertainty () factor & Before Adjust
- cfore Adjus
CSRS No.: 00670123 25/114 Moo 6 Soi Chinaket 1, Ngamongwan Road,
' gamong (g) (2) (g) (g) (g)
ipt: 2-Jan-23 gsonghong, Laksi :
Date of Receipt 12-Jan Toongsonghong, Laksi, Bangkok 10210 Unload 0.00 0.00 0.0084 200 B
Date of Calibration : 13-jan-23 Location : Mass Calibration Laboratory 200 199.99 0.01 0.0085 .00 ~
400 399.98 0.02 0.0086 2.00 -
Condition of this result of calibration
600 599.96 0.04 0.0088 2.00 -
1, Reference Standard instruments :
800 799.96 0.04 0.0091 2.00 -
Instruments Model Serial No. Certificate No. Duc Date
1000 999.96 0.04 0.0091 2.00 -
Standard Weight Sct { 1 gto 5000 g) N/A N/A 22M1144 20-Jun-23
1200 1199.96 0.04 0.095 2.00 -
2. This Certification is traccable to the International System of Unit maintained at : -
1400 1399.96 0.04 0.095 2.00 -
- Techonology Promotion Association {Thailand-Japan)
1600 1599.96 0.04 0.095 2.00 -
3. This result of calibration was found accurate as shown on date and place of calibration only.
1300 1799.99 0.01 0.095 2.00 -
Method :  Mcasurement In-house Mecthod Calibration Procedure No. CP-CL-07 basc on UKAS Publication Ref : Lab 14:2019
2000 2000.02 -0.02 0.095 2.00 -

Environmental Conditions :
3. Eccentric or off-center loading

Temperature: (20 + 2 ) °C Humidity : (50 15)% Air Pressure : ( 1010+ 10 ) mbar
Refercnce Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g) (g)
1000 999.96 999.98 999.94 999.98 1000.03
Eccentric Error = 0.07 (g) G ”
1
ix 5
Calibrated By : M. Pratchaya Sanguankongvilai Approved Signatory : M .
Date of Issued : 16-Jan-23 Mr, Panuchit Samart o]

FM-CL-11-05 End of report




Cert.No.: 22CH1753
Page.: 20f2

: The measurement results are traceable to Sl through CPA chem Ltd.,
Exp. date

09 July 2024

09 July 2023

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
20 June 2023

WV,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) wﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2///,\%\33
534/4 PATTANAKARN ROAD SOJ 18. SUANLUANG, SUANLUANG BANGKOK 10250 i P W sed
TEL.0-2717-3000-27 FAX.0-2719-9454 CALIBRATION 0008 Condition of this calibration result
1. Certified Reference Materials
Cert.No.: 22CH1753
Page.: 10of2
o N o Buffer Solution Manufacturer Lot No.
Certificate of Calibration pH 4.008 CPA chem 826588
i pH 6.987 CPA chem 823322
Equipment : PH Meter pH 10.008 CPA chem 826590
Manufacturer : Eutech 2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : pHTestr 30
Serial No. : 3015187 Calibration Results
Function : pH Measurement
NO.27 Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Used ltem Unit Under Standard pH Actual pH |Actual mV| Uncertainty of Coverage
27 December 2022 Calibration Buffer Solution Reading | Reading |pH Measurement factor
{mV) ) k
pH Electrode 4.008 4.02 N/A 0.0079 2.00
S/N.: 3015187 6.987 7.01 N/A 0.011 2.00
10.008 10.02 N/A 0.011 2.05
Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %
-00o-

ID No. :
Condition As-Received

Received Date :
Calibration Date

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure

Calibrated by :

27 December 2022
2212-0734WN-8
Environment Research & Technology Company Limited.
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210

(25 % 2.5) °C
(50 & 15) %

In - house method :

- CP-CHS by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material (CRM)

Warakorn Lerngagtrakul

i /%;
Approved Signatory

Approved by :
28 December 2022

{ ) Malee Butkruea
( ) Saithip Meangmai

(

Ponpan Paipim

Issue Date :
The Uncertainties are for a confidence probability of approximately 95%

This centificate may not be reproduced other than in full, except with the prior written

A 0048997

Approval of the head of Carparate Services 3 : Equipment Calibration and Testing Services.

2

a 1142232



Calibration Certificate 1D
TH2036-003-011723-ACC-TH

Mettler-Toledo (Thailand) Ltd.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382 A
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong B
Clty: Laksi Contact: Ramita Taengthai
Zip / Postat: 10210
State / Province: Bangkok
Order Number: T
I
*+# 033
Weighing Device
Mettler Toledo nt Type: Weighing Instrument
Modet: MS2045/01 Asset Number: ERTC-L-IN-088
Serlal No.: B334691537 Terminal Model: NIA _
Buikling: NA inal Serial No.: NA
Floor: 5 Terminal Asset No.: N/A
Room: S04
Rangs Reatabity (&
1 | 220g ! 0.0001 g !
Procedure
Callbration Guideiine: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CP/W002/20
This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration 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

date specific calibration conditions.
e e T T T
As Found . Start:23.7°C End:236°C | Start:46.5% End: 456 % |
As Found Calibration Date; 17-Jan-2023 Calibrator (h }\r LJ
As Le Calibration Date: NIA “ IV
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Version: 1.23.1.11 ©METTLER TOLEDO Page10f5
Report Version: 2.16.30 This Is an original document and may not be partially reproduced without the

Form Number: F103C written ion of the issulng i Y.

e st METTLER TOLEDO
TH2036-003-011723-ACC-TH
Measurement Results
Repeatability
Test Load: 100 9
I T PRPCRRER s o
I L 4 -
R 99.9999 g NIA AsLeft 1 (Test Poin)
2 99.9999 g NA o -
3 99.9999 g N/A N
4 99.9998 g N/A
5 99.9999 g N/A
6 99.9998 g N/A 9
7 99.9999 g N/A 2
3 99.9999 g NA
9 99.9999 g N/A
10 99.9999 9 1 NA
e o
Standard | i
Deviation | 0.00004 9 ! NA
The “d" in the graph the ility of the al 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
Foston | Asround
1 1 99.9999 ¢ 1 NA
2 100.0000 g N/A o
3 99.9999 g N/A
4 99.9999 g N/A
5 100.0000 g N/A B
Maximum
Deviation 0.0001g NA As Found
The “d" in the graph rep the ility of the ral in which
the test was performed.
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e e METTLER TOLEDO S=rvic
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e METTLER TOLEDO Scrvice

Error of Indication Remarks
As Found FACT adjustment functionality activated
Referance Valus Indication Error of Indication || Expanded Uncertainiy )0/ ik | Expomenkicorsilions ol
1 0.0000g 0.0000g 0.0000 g 0.10mg | 2 o ) e oroced
2 | 0.0500 g 0.0500 g 0.0000g 012mg 2 Next calibration according to customer's procedure
3 0.1000 g 0.1000 g 0.0000 g 0.12mg 2 Calibration data not decide by calibration laboratory
4 0.5000 g 0.5000 g 0.0000 g 0.12mg 2 End of Accredited Section
5 1.0000g 1.00009 0.0000g 0.12mg 2 The information below and any attachments to this calibration certificate are not part of the accredited calibration.
6 5.0000 g 5.0000 g 0.0000 g 0.13mg 2
7 10.0000 g 10.0001 g 0.0001 g 0.13mg 2
|8 | 50.0000 g 50.0000 g 0.0000 g 0.17 mg 2
9 100.0000 g 99.9999 g -0.0001 g 0.23mg 2 |
10 150.0000 g 149.9999 g -0.0001 g 0.34 mg 2 ;
11 200.0000 g 199.9999 g -0.0001 g 0.38 mg 2 {
0.6 =
3 - As Found
0.4
|
| @ AsLeft

For imp legibility of the graphics
- only increasing measurement points
S e e o ) are shown and measurement points
close to zero are not displayed.

Error of Indication [mg)
o

0 S0 100 150

N
S
a

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET ¢€g-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

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

Test Equipment

All weights used for metrological testing are traceable to national or intemational standards. The weights were calibrated and certified by
an ac ited i ion lab Y-

Weight Set 1: OIML E2

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

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

Thermo Hygrometer

Equipment No.: IN255 - —_ Dateoflssue: 20-Jul-2022 -

Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
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Calibration Cextificats 1D METTLER TOLEDO Attachment o Calibration Certificate: METTLER TOLEDO S

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

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 foad indication in the unit of measure of the device. ®
“Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-10%/K . ( ;W |

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K
l o L]
K I 0.0001 g i 20g | =012 mg + 0.00474 mg/g - R g

To oplimize 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 farger are taken for the calculation of the linear equation.

and F 1 In Uss for Various Net Indications (Examples) As As
Nat Indication As Fotind Aslefl | F Left
0.0220 g ! 0.12mg 0.55% ; N/A | NIA ound e
- 0.2200 ¢ 0.12mg 0.055% N/A N/A
22000 g 0.13mg 0.0059% NIA N/A
22.00009 0.22mg 0.0010% NIA NIA The weighing device meets the given The weighing device meets the given
220.00009 12mg 0.00053% i NA i NA process requirements. process requirements.
Tests Performed: As Found w As Left ; No adjustments/modifications made. As Left results
_ correspond to As Found.
£ £ o
z z
E 8 <o H
Process Requirements
S - S
2 - - § | Weighing Tolerance: 1% I Smallest Net Weight: 0.0500 g Safety Factor: 2
] - g = .
i i AN
N i .1 o iching R
: s 52 TS 150 0.6001 £.001 2.01 [*M] 1 10 108 1500 Safe we‘mm
Weigting Range [%] Reading [g)
As Found As Loft
[Rv————
) Wonghing Toweanon 1%
Safe To Weigh
/ l \ Waigrvng Rangw 1] Capaciiy
Gooatg onireg 006009
Fuactaniity Smatiest Net Wexnt
"
Deterauned.
‘While the values in this graph rofloct the actual cali results, the curves ars simply a visual representation. This graph reflects As Loft testing, unless only As Found
was parformed.
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Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO Servic

D

Minimum Weight

As Found Minimum Weight Table

Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO

D

Measurement Results

Minimum weights for differant weighing tolerances and safely factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.11794 g 0.23700 g 0.35721¢g 0.60113 g 1.23215g
02% 0.05883 g 0.117% g 0.17733g 0.29696 g 0.60113 g
05% 0.02350 g 0.04704 g 0.07063 g 0.11794 g 0.23700 g
1% 0.01174 g 0.02350 g 0.03526 g 0.05883 g 0.11794 g
2% 0.00587 g 0.01174 g 0.01762g 0.02938 g 0.05883 g
5% 0.00235 g 0.00470 g 0.00704 g 0.01174 g 0.02350 g

A 4

As Left Minimum Weight Table

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

Minimum waights for different weighing| tolerances and safety factors

Safety Factor
Tolerance 1 2 3 \ 5 10

0.1% 011794 g 0.23700 g 0.35721g | 0.60113 g 1.28215g

02% 0.05883 g 011784 g 017733g | 0.29696 g 0.60113 g

05% 0.02350 g 0.04704 g 0.07063 g ? 01179 0.23700g

1% 0011749 ; 0.02350 g 0.03526 g } 0.05883 g 01179
I 0.00587 g | 0011749 0.01762g ! 0.02938 g 0.05883 g
| 5% 0.00235 g 1 0.00470 g 0.00704 g i 0.01174 g 0.02350 g

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

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
113, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing 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.

Results Summary
Repeatability | | Eccentricity | Error of Indication
As Foundl v ‘ v v
As Left \ v Y
« =Passed
X =Failed
1\ = Safety Factor not met
Repeatability
Test Load: 100 g

As Found As Left

Tolsranca Control Limit

0.1% NIA
0.2% 0.00005 g
0.5% 0.00013 g
| 1% 0.00025 g |
i 2% 0.00050 g
5% 0.00125 g

0.00004 g*

NA |

0.00004 g*

Result

“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

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

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

written

© METTLER TOLEDO

of the issuing

Page 2 of 4

Test Load: 100g

| AsF AsLeft
Tolerance | Contrl Limit Deviation Resut
v

l 0.1% 0.0500 g v v
0.2% 0.1000 g Y .4
0.5% 0.2500
g 0.0001 g 0.0001g -
1% 0.5000 g ] e A—
2% 1.0000 g } v
5% 2.5000 g | v
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 ©METTLER TOLEDO Page 3 of 4

Report Version: 2.16.30
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Attachment to Calibration Certificate:

METTLER TOLEDO

TH2036-003-011723-ACC-TH
GWP® Certificate
Error of Indication
As Found
Cantro! limits for various weighing folerances ‘
[Reforonce Vel Emor | 0% [ ozw | os% | _wn % sk
0.0000 g 0.0000g N/A N/A NA | N/A N/A N/A
50.0000 g 0.0000 g 0.0250 g 0.0500 ¢ 0.1250 g 0.2500¢ 0.50009g 1.2500 ¢
100.0000 g -0.0001g | 0.05009g 0.10009 0.25009 0.5000 ¢ 1.0000 g 2.5000¢9
150.0000g | -0.0001g 0.0750g 0.1500 g 0.3750¢g 0.7500 ¢ 1.5000 ¢ 3.7500 ¢
200.0000 g -0.0001g | 0.1000g 0.2000¢g 0.5000g = 1.00009 2.0000g 5.0000 g
Resul N v " ' v v
As Left

S o S e

‘ Cantrol limits for various weighing tolerances. .

[ Tk

0.0000 g 0.0000 ¢ N/A N/A N/A N/A N/A N/A
50.0000 g 0.0000g 0.0250 9 0.05009 0.1250 g 0.2500¢g 0.5000 ¢ 1.2500 g
100.0000 g -0.0001g | 0.0500¢ 0.1000¢g 0.2500 ¢ 0.5000g 1.0000 g 25000 g
150.0000 g -0.0001g | 0.0750¢g 0.1500 ¢ 0.3750 g 0.75009 1.5000 g 3.7500 9
200.0000 g -0.0001g | 0.10009g 0.2000g 0.5000 g 1.0000 g 2.0000¢g 5.00009g |
Rest < ~ v ~ i v‘
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding controf
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Software Vorsion: 1.23.1.11 © METTLER TOLEDO Page 4 of 4

Report Version: 2.16.30
Form Number: F103C

This Is an orlginal document and may not be patially reproduced without the

written permission of the Issuing calibration laboratory.



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M}g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 725

& A\ N\
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 nhaty N < n; “s‘m;
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM32

Page: 10of3
Certificate of Calibration o
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 110
Serial No. : B414.0652
1D No. : ERTC-L-in.-098
Submitted by : Environment Research & Technology Company Limited.

25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi,
Bangkok 10210

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

Ambient Temperature : (26+10) °c

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib
Approved by : %ahb .

Approved Signatory

{ ) Pornthippa Tameyakul
( /) Malee Butkruea
() Suwit Imjai

Issue Date : 16 January 2023

The Uncertainties are for a confidence probability of appreximately 95%

This certificate may ot be reproduced other than in full, except with the prior written

Approval of the head of Corporate Scrvices 3 ¢ Equipment Calibration and Testing Services.

A 0049319

Cert. No.: 23TM32

Equipment : Hot Air Oven
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2301-00020N-3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

method with Data Acguisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 22L.M24 26 Feb 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Environment during calibration

Fresh air setting : Close
. Beginning Finished
{2 . Temp. (°C) 28 32
REL Humid. ( % ) 60 55
° , m‘g AC Supply { Volt ) 220 221
°
H s ™ s Ref. Std. ID No.: @
T 7 Calibration Point
e, THe /
B “b Position:]| (104)°C (180)°C
" 1 21-17RTD-01 | 22-17TC-01
2 21-17RTD-02 | 19-17TC-02
o 3 17RTD-03 | 19-17TC-03
Probe Installation Details : Dimension of Chamber : 2 17RTD-04 | 18-17TC-04
a= 50 cm D= 040 m s 17RTD-05 | 49-177C-05
b= 50 cm w= 056 m 6 | 17RTD-06 | 19-177C-06
c= 50 cm H= 048 m 7 | 17rTDO7 | 1947TC07
Capacity = 011 m® TN TI7RTD08 | 1947TC08

9 (ref.) 17RTD-08 19-17TC-09

Ty,

a 1142804



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

Condition As-Received : Used item Page: 30f3

Reference : 2301-00020N-3

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

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

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.630 | 103.574 | 103.239 | 103.951 | 104.422 | 104.052 | 103.192 104.041 104.089
180.0 179.591 | 179.816 | 178.321 | 179.612 | 181.116 | 179.987 | 178.605 179.735 | 179.508

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

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

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

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

-000-

Mk, .
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

53414 PATTANAKARN ROAD SOJ 18, SUANLUANG, SUANLUANG BANGKOK 10250 et

NSC-TISLTIS17025

TEL, 0-2717-3000-27 FAX. 0-2719-0484 CALIZRATION 0008
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Cert. No.: 23TM31
Page: 10of3

Certificate of Calibration

Equipment : Hot Air Oven Cert. No.: 23TM31
Condition As-Received :  Used ltem Page: 20of3
Reference : 2301-00020N-2

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on [TS-80.

Equipment : Hot Air Oven Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : Binder Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023
Modei : FED 115 E2 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Serial No. : 11-22823 _Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
iD No. : ERTC-L-In.-076 Fresh air setting : Close Environment during calibration
- i Beginning Finished
Submitted by : Environment Research & Technology Company Limited. _( Temp. ( °C ) 28 32
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road, 2 4 REL.Humid. ( % ) 50 55
Toongsonghong, Laksi, & 0 AC Supply ( Volt ) 220 221
Bangkok 10210 g ver
Location : Laboratory (ERTC) " 8 fr2 8 Ref. Std. ID No.: @
— Calibration Point
Received Order : 4 January 2023 = -\,;,,-2-'-,;5/2;}_ c/ /
Calibration Date : 4 January 2023 =i Position:|  (104)°C (180)°C
Ambient Temperature : (26 10) °c W
Relative Humidity : (5030)% 21-17RTD-01 ) 22-17TC-01

21-17RTD-02 | 18-17TC-02

17RTD-03 | 19-17TC-03
17RTD-04 | 19-17TC-04

Calibrated by : Preecha Hiahib

Probe Installation Details : Dimension of Chamber :

a= 50 om b= 040 m 17RTD-05 | 19-17TC-05
Approved by : M . b= 50 om W= 0.60 m 17RTD06 | ~
Approved Signatory ¢= 50 cm H= 0.48 m 17RTD-07
" Capacity = 0.12 m?® o
(/ Pornthippa Tameyakul I 8 17RTD-08 18-17TC-08
(/) Malee Butkruea 9 (ref.) 17RTD-09 19-17TC-08
() Suwit Imjai
Issue Date : 16 January 2023
The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in fufl, cxeept with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services, . % R

A 0049318 a 1142806



Equipment : Hot Air Oven Cert. No.: 23TM31

Condition As-Received : Used Item Page: 30of3
Reference : 2301-00020N-2
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc~ uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (°c) (*c) (x°C) (°c) (°c) (£¢) k
104 104 104 0.16 24 2.6 0.86 2
180 180 180 0.34 6.1 8.8 1.8 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104 104.819 | 103.334 | 104.574 | 104.185 | 103.981 | 103.001 105.409 | 103.368 103.014
180 176.454 | 179.253 | 182.386 | 180.810 | 181.999 178.253 | 184.629 | 179.227 178.688

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

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

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

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

-00o-
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e METTLER TOLEDO

Mettier-Toledo (Thaitand) Lid.
846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

Callbration Certificate ID
TH2036-004-011723-ACC-TH

METTLER TOLEDO :-c

Measurement Results
Repeatability

+66 2723 0382 G NN
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 _

Clty: Laksi Contact: Ramita Taengthai

Zip I Postak: 10210

State / Province: Bangkok

Order Number: TR IR AT

i MAMRm
*0332617856n

Weighing Device

A Mettler Toledo nt Type: Weighing Instrument

Model: MS204TS/00 Asset Number: ERTC-L-IN-114

Serial No.: B547728937 _ Terminal Model: N/A

Buikling: NA Terminal Serial No.: NiA

Floor: s Tenminal Asset No.: NA

Room: 504

T 2209 | 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 calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left corespond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration 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

acce date specific calibration conditions.
S O R
As Found | Start:23.7°C End:23.8°C | Start:456% End: 46.8 % |
As Found Calibration Date: 17-Jan-2023 Calibrator: (h M (,J
As Left Callbration Date: N/A * IV
Issue Date: 19-Jan-2023 Chawalit Martsuloke
Approved Signatory:
Technical Manager / Head of Calibration Center
Software Varsion: 1.23.1.11 ® METTLER TOLEDO Page 10of 5
Report Version: 2.16,30 This is an original document and may not be partially reproduced without the

Form Number: F103C written ission of the issuing Y.

Test Load: 100 g
* , .
1 99.9999 g NIA As Left 1 (Test Point)
2 99.9999 g NIA ‘
3 99.9999 g N/A
4 100.0000 g N/A
5 100.0000 g N/A
6 99.9998 g NA 3 3
7 99.9899 g N/A
8 100.0000 g N/A
9 100.0000 g N/A
10 100.0000 g N/A
L B 4
Standard
Deviation 0.00005 g | NA
&
The “d" in the graph rep! the ifity of the rang: al in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean vaiue.
Eccentricity
Test Load: 100 g
T
1 99.9999 g ‘ N/A
2 99.9999 g N/A
3 99.9999 g NA
4 99.9998 g N/A
5 99.9999 g N/A
1
Maximum {
Devistion 0.0001g NA | AsFound
The "d" in the graph repi the ility of the rang al in which
the test was performed.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 2 of 5

Report Version: 2.16.30
Form Number: F103C

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

of the issuing Y.



Calibration Certificate ID TT O 0 O A ~ S
TH2036-004-011723-ACC-TH M E I'ER T L E D - -
Error of Indication
As Found
indication Error of Indication Expanded Lincertainty [ i |
1 0.0000 g 0.0000 g 0.0000 g 0.12mg 2 |
2 0.0500 g 0.0500 g 0.0000 g 0.13mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.13mg 2
4 0.5000 g 0.5000 g 0.0000 g 0.14 mg 2
5 1.0000 g 1.0000 g 0.0000 g 0.14 mg 2
6 5.0000 g 5.0001g 0.0001g 0.14 mg 2
7 10.0000 g 10.0001 g 0.0001g 0.15mg 2
8 50.0000 g 49.9999 g -0.0001 g 0.18 mg 2
9 100.0000 g 99.9999 g -0.0001 g 0.24mg 2
10 150.0000 g 150.0000 g 0.0000 g 0.34 mg 2
1 200.0000 g 200.0001 g 0.0001 g | 0.39 mg | 2
0.8 [ :
| ~ As Found
04
@ AsLeft
2 o2
s )
g " Fori d legibility of the graphics
E = e only increasing measurement points
= O L p—— - are shown and measurement points
s . close to zero are not displayed.
5 02
06
4 50 100 150 200

Calibration Points [g]

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

of values with a probability of approximately 95%.

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

Test Equipment

Calibration Certificate ID
TH2036-004-011723-ACC-TH

METTLER TOLEDO Servic

(§ B

Remarks

FACT adj functionality activated

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

End of Accredited Section

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

Date of Issue:

Calibration Due Date:

Date of Issue:

an ibration
Weaight Set 1: OIML E2

Weight Set No.: Wss7
Certificate Number: 177037
Thermo Hygrometer

Equipment No.: IN255
Certificate Number: 22H1503

Calibration Due Date:

06-Jan-2022

03-Jul-2023

20-Jul-2022

04-Jul-2023

Software Version: 1.23.1.11
Report Version: 2.16.30
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 3of 5

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

Software Version: 1.23.1.11
Report Version: 2.16.30
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 4 of 5



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

Galtration Crtica 1D METTLER TOLEDO

TH2036-004-011723-ACC-TH

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 < ; W I

Temperature range on site for the evaluation of the measurement uncertainty in use: 3K

u of U i LY L]
e O T Certificate
1 00001g | 2209 Us = 0.13 mg + 0.00647 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 Relstive Measurement Uncartainty in Use for Various Net Indications (Examples) As As
Net Indication ‘ As Fourd : As Laft F d L ft
0.0220g 0.13mg 0.59% N/A N/A ou n e
0.2200g 0.13mg 0.060% N/A N/A
220009 0.14 mg 0.0066% N/A N/A
2200009 0.27 mg 0.0012% N/A NA The weighing device meets the given The weighing device meets the given
22000009 1.6mg 0.00071% NiA NiA process requirements. process requirements.
Tests Performed: As Found : As Left No adjustments/modifications made. As Left results
_ correspond to As Found.
£ z
2 z
2 2 H
: Process Requirements
5 3
£ e H Weighing Tolerance: 1% ‘ Smallest Net Weight: 0.0500 g Safety Factor: 2
‘g - § 24
: E 581 75 150 35001 a1 10 100 1066 Safe Weighing Range
Weighing Range [%] Reading (9]
As Found As Loft
Redatioe Maasaremeont Unosanty (3]
Weughing Toietance: 17
Safe To Weigh
Winighing Range [0} Capatity
Geo0t g Q0N 0000y
Ruadatiity Smglant Not Wepnt
e
weight
Datntneert
Whilo the values in this graph refioct the actual lion results, the inty curves are simply a visual rapresentation. This graph refiocts As Left tosting, unless only As Found
was performed.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 5 of 5 Softwara Vorsion: 1.23.1.11 © METTLER TOLEDO Page 1 of4
Report Version: 216,30 This is an original document and may not be partially reproduced without the Report Version: 2.16.30 This Is an original document and may not be partially reproducad without the

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



Attachment to Calibration Certificate:

TH2036-004-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO

Minimum Weight

As Found Minimum Weight Table

Minimum weights for differant weighing tolerances and safety factors:

| Safety Factor J
Tolerance 1 \ 2 3 5 10
0.1% 0.13420 g 0.27016 g 0.40792 g 0.68895 g 1.42555 g
0.2% 0.06688 g 0.13420 g 0.20196 g 0.33881g 0.68895 g 1
0.5% 0.02670 g 0.05347 g 0.08031g 0.13420 g 0.27016 g
1% 0.01334g 0.02670 g 0.04008 g 0.06688 g 0.13420 g
2% 0.00667 g 0.01334 g 0.02002 g 0.03339 g 0.06688 g |
\ 5% | 0.00267 g 0.00533 g 0.00800 g 0.01334 g 0.02670 g
v Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

Attachment to Calibration Certificate:

TH2036-004-011723-ACC-TH

GWP® Certificate

METTLER TOLEDO <

D

Measurement Results

Results Summary

‘ As Found}

Repeatability

Eccentricity

Emror of Indication

As Left

« =Passed
K =Failed

Repeatability

= Safety Factor not met

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 10
0.1% 0.13420g 0.27016 g 0.40792 g 0.68895 g 1.42555g
" 02% 0.06688 013420 g 020196 g 0.33881g 0.68895 g
0.5% 0.02670 g | 0.05347 g 0.08031g 0.13420 g 0.27016 g
1% 0.01334 g 0.02670 g 0.04008 g 0.06688 g 0.13420 g
2% 0.00667 g | 0.01334 g 0.02002 g 0.03339 g 0.06688 g
5% \ 0.00267 g | 0.00533 g 0.00800 g 0.01334 g 0.02670 g
v/ Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
113, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing 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.

Test Load: 100g

As Found As Left

Tolsrance Control Limit Std Deviation
0.1% N/A
0.2% 0.00005 g
0.5% 0.00013 g
0.00005 g*
1% | 0.00025 g
| 2% | 0.00050 g
\ 5% } 0.00125 g

Result Std. Deviation

0.00005 g*

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

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

Software Version: 1.23.1.11

Report Version: 2.16.30
Form Number: F103C

This is an original document and may not be partially reproduced without the
written permission of the issuing calibration laboratory.

© METTLER TOLEDO

Page 2 of 4

Test Load: 100g

As Found

Control Limit Deviation -m:-—

0.1% 0.0500 g v
0.2% 0.1000 g v
I
0.5% 0.2500 »-
g 0_0001 g 0.0001 g ........................
1% 0.5000 g | N
| 2% | 1.0000 g | Il v ‘
|
| 5% | 25000 g | v |
The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.
Software Version: 1.23.1.11 © METTLER TOLEDO Page 30f4

Report Version: 2.16.30
Form Number: F103C

This Is an original document and may not be partially reproduced without the
‘written permission of the issuing callbration laboratory.



Attachment to Calibration Certificate: METTLER TOLEDO ”“

TH2036-004-011723-ACC-TH
GWP® Certificate
Error of Indication
As Found
.\ Cantrol limits for various weighing folerances .
e S A B A S
0.0000 g 0.0000 g N/A NA . NA | NA N/A N/A
50.0000 g -0.0001g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
100.0000 g -0.0001g | 0.0500¢g 0.1000 g 0.2500 ¢ 0.5000 g 1.0000 g 25000 ¢g
150.0000 g 0.0000g | 0.0750g | 0.1500g | 0.3750g = 0.7500g | 1.5000g | 3.7500g
20000009 | 0.0001g | 0.1000g = 0.2000g | 0.5000g . 1.0000g | 2.0000g | 5.0000g
Resul N ki v v’“ v "
As Loft

Control limits for, various weighing tolerances

e S T e S
NA | NA |

0.0000 g 0.0000g N/A N/A N/A N/A
50.0000 g -0.0001g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.25009
100.0000 g -0.0001g | 0.05009 0.1000g 0.2600 g 0.5000 g 1.0000 g 2.5000¢9
150.0000 g 0.0000g 0.0750¢g 0.1500 g 0.3750 g 0.7500g 1.5000 g 3.7500¢g
200.0000 g 0.0001 g 0.1000 g 0.2000¢g 0.5000 g 1.0000 9 2.0000g 5.0000¢
Resul v v ' b a v B
The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the coresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Software Vorsion: 1.23.1.11 © METTLER TOLEDO Page 4 of 4
Report Version: 2.16.3¢ “This Is an original document and may not be partially reproduced without the

Form Number: F103C written permission of the Issuing calibration laboratory.
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Section o . ’ R ' . : -Page
Cover page ' , . ) 1
Table of Contents 2
Test Summary 3
Service Details 4
Instrument Details 5
_ Protocol Details [
Agllent CrossLab Compliance . B T T T e
Tests
Qualification Type: ES-0Q Preparation : 5100 VDV - ’ 7
Instrument Tests : 5100 VDV 10
System ID: MY 15330001 e ettt e e e SR R S B
Autosampler Operation : Autosampler 1- SPS4 11
EQP Name: - AgilentRecommended Declaration of Change Control
Attachments 13
EQP Revision: ES.02.50 Signature - 25
) jon L ' : : 2
EQP Publish Date: March 2020 TrAnSacion LOgS v e B
Date: ) November 28, 2022 4:16:06 PM
Report Type: Report
Org. Name: Environment Research & Technology Co.,Ltd
Org. Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan
Rd.,Bangkok 10210
Date: November 28, 2022 4:16:06 PM Date: November 25, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY15330001

Page 1/27 Page 2/27



©2022 by Agi!ent’l’echnoloéies . T 7 o . c 'Agileh_t CrossLab Corﬁplian:-:e'Services i ©2022 by AgilentTechqologies S o o “Agilent CrossLab Compliance Services

[V E

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is This section includes local contact and delivery details for this service.
automatically determined based on pre—deﬁned limits, and (2) the total number of times the test was run is dlsplayed For detailed

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

Service Order No./Request: 6005573434

EQP Name: AgilentRecommended
EQP Revision: ES.02.50
Details Report Type: Report
Test Status i Runs Organization Details
Preparation : 5100 VDV Pass 1 Name: Environment Research & Technology Co.,Ltd
Instrument Tests : 5100 VDV Pass 1 Location: 25/114 Moo 6 Soi Chinaket, Ngamwongwan Rd.,Bangkok 10210
Autosampler Operation : Autosampler 1 - SPS4 Pass 1 Local Contact Details
Name: Khun Raiwin Posit
Overall Qualification Stat
e an !u us e e e e Job Title: Supervisor Scientist
p
O Qualification Location: ICPOES Room
Operator Details
Name: : Worawit Timakul
Job Title: . Field Service Engineer
Data Acquisition Details
Acquisition Software Name: - ICP Expert
Acquisition Software Revision: 7.1.0.6821
Customer Data System (CDS): Es: ICP Expert
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System 1D: MY 15330001

Page 3727 Page 4/27



© 2022 by AgilentTechﬂologyiesA‘- : : ’ . v A‘gileni Crossl.ab Com'plia'nce Services . ©2022 by Agilent Technologies o L I _ Agilent Crossiab Compliance Services

This section describes the as found system configuration. This section lists the revisions for ali test urﬁts us_ed in this rgport. For complete test-specific and high-level change dgtails, refenf to the

Revision History document.

Details
Test Revision Test
Spectrometer 1
ES.02.50 Autosampler Operation
Manufacturer Agilent Technologies
ES.02.50 Instrument Tests
Name 5100 VDV
ES.02.50 Preparation
Model Number G8OT1A
Sample Introduction ' Double pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY 15330001
Firmware Revision 2994
Chiller 1
Manufacturer Agilent Technolegies
Name Chiller
Model Number . . G8481A
Serial Number 1A1560387
Autosampler 1
Manufacturer - Agilent Technologies
Name : SPS4
Model Number G8410A
Serial Number AU15220240
Vapor Generator 1
Manufacturer Agﬂent Technologies
Name VGAT7P
Model Number G8475A
Serial Number MY 15330002 )
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System 1D: MY15330001 System 1D: MY 15330001

Page 5/27 Page 6/27



© 2022 by Agilent Technologies

RN Agiler;t Crosslab Compliance Services

This test records a status for each preparaﬁori task for the Agilent ICP-OES.

Configuration Details
Model/Serial No.: GBO11A
Resuits

Criteria

Does the plasma ignite successfully in the first three
attempts?

Was the detector calibration performed and completed
successfully? ’

Was the instrument calibration performed and completed
successfully?

 MY15330001

Observed Result  Expected Result

Yes  es

Status

© 2022 by Agilent Technologies Lo . ) ’ R . :. Agilent CrossLab’_Compliance Services

image Details: C 7 Wasthe dgfector calibration performed and completed succ_.ess‘ft_illy?
Date and Time: November 28, 2022 4:07:22 PM
Host Name: ' 5CG0202NQ4

Date: ’ November 28, 2022 4:16:06 PM
System ID: MY15330001

Page7/27

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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© 2022 by Agllent Technologies.. .

. ‘Agilent CrossLab Compliance Services

jmage Details: 1~ - * Was the instrument calibration perforiried and coﬁipl}ated successfully?
Date and Time: " November 28, 2022 4:07:34 PM ' '
Host Name: SCGOZOZNQ4

Overall Test Status

" ©2022 by Agilent Technologies

Agilent CrossLab Compliance Services

) Pdrpcs :

This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the
attached report.

Configuration Details

Model/Serial No.: GBOTIA My15330001
Resuits Observed Result  Expected Result Status
Are the Functional Tests results within acceptance criteria?
Subsystem Communications Ye; ””””” Yes ;F’aés -

Air Flow

Water Flow

Gas Flows

RF Generator

Camera Yesﬁ R yes . RSP Pass -

Optics Yes o Yeé v ‘Pass

Are the Instrument Performance Tests results within acceptance criteria?

Resolution ’ . Yes Yes ’ | Pass

Sensitivity

Precision

Overall Test Status

Pass Runs: 1
Date: November 28, 2022 4:16:06 PM
System 1D: MY 15330001

Page 9/27

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

Page 10727



©2022 by Agilent Technologies . : st ’ ) R Agilent CrossLab Cbmpliance Services 92'022 by Agile_nt'l.'echnol.ogies AT Ty #ow . O - Agilent CrossLab Compliance Ser?vices

3 Purp'ose - ’ . . ' : . ’ : ' ' ’ . ’ : This document is under change control. Revision histor-y is maintained énd-printéd on éach document. Access to the master

' documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status. 'The i
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to

N D maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A

This test verifies that the autosampler operates properly.

Configuration Details

Pt T — e :
Medsispasli 1§8ﬁ1OA L S s AU15220240 T SO, change management system provides a means for determining the degree of requalification required according to the extent of the
Results changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
Criteria Observed Result ~ Expected Result  Status their results. Note: Hardware/software configuration management is the customer’s responsibility.

Does the autosampler s full ifi o o - -
: p uccessfully move to the specified Yes Pace

location(s)? |

Overall Test Status

— i ’ Sm— s e B
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001 System ID: MY 15330001
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‘® 2_022 by Agilent Technologies E : ) . A . B ) . Agileﬁt Crossl;;t! Compliance Services

Training requirements note: The delivery. engineer attaches'an ACEvtechniﬁue-sbeciﬁé training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data lritegrity. General
Compliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the ACE technique itself. The one
certificate encompasses all pre-requisite trainings as documented in the Agilent Leaming Management System called Success
Factors.

TG

© 2022 by Agilent Technologies.

Document Name: Certificate of Qualification for ACE

Agilent CrossLab Compliance Sefvices

- Agilent Technologies

et
% 54

Agilent Compliance Engine Self Qualification
Date: April 17,2022 1111113 PM
Drive Serlal #: S0533EBA Platform Revision: ACE 31127

Individual seff-qualification reports for each specific technique installed are also available upon request. They provide additional details
on the general repori from the concise summary and are structured by the actual algorithms challenged during the process, Thereis
nota 4 i ip between and OQ program tests because some algorithms are used by several tests and

across multiple similar hardware components of the qualified systems.

Technique Type Tests Completed Result
Atomic Abserption 7 Cenforms
Capillary Elecirophoresis 10 Conforms
Dissolution 8 Conforms
Emission Spectroscopy ‘ 3 Conforms
Ga} Chromatography - GCMS 17 Conforms.
Gas Chromatography 29 Conforms.
Gel Permeation Chrnmalc;graphy Ll Conforms
ICP-MS [} Conforms
infrared Speciroscopy 7 Conforms
Liquid Chromatography 17 Conforms
Liguid Chromatography - LCMS 8 Conforms
Microfiuldics 18 Conforms
Sampie F ion - Gas Cl g Conforms.
Sample Preparation - Liquid 8 Conforms
Chromatography

p Fluid C! P 15 Conforms
Software 8 Conforms
UV.Vis Spectrophotometer 13 Conforms.

Overall Qualification Status

iConforms

Location Category Document Name ) Page

EQR General Certificate of Qualification for ACE 14

EQR General Operator's training certificate and qualifications 15

EQR General Operator's training certificate and qualifications . 16

EQR General Certificate of System Qualification 17 .
EQR General Instrument'’s Test Report .18

EQR General Software verification 21

EQR Material Certificate of Analysis Wavelength calibration solution 22

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

System ID: MY15330001

Page 13/27

Date:
System 1D:

November 28, 2022 4:16:06 PM
MY15330001
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©2022 by Agilent Technologies . . [y n ) . % " ‘Agilent CrossLab Compliance Sérvices

bocm;nent Name: Operator's lraiﬁing cértiﬁmte and t.iualiﬁcations

Agilent Technologies
Certificate of Completion
Leamer Name: Worawit Timakul
Title Of Course: ANV—CE-ICPOiES‘Z-OOB-A: Agilent 5100 ICP-OES Support Neophyte Training
Completion Date: August 25,2016
Certified By Company: Leaming at Agilent

All Scrvice and Support training certificates have the following specific limitations.

A certificate for Service and Support training is only valid while employed by Agilent Technologies or while working as an Agilent-authorized service
provider, through which the service cmployee has ongoing access to Agilent's: Safety Alerts, Service Notes, internal technical updates, update training, current
documentation, technical support, current parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, service or maintain Agilent products.

Date:
System ID:

November 28, 2022 4:16:06 PM
MY15330001

Page 15/27

" ©2022 by Agilent Technologies * .

Ce
Document-Name: Operator’s training certificate and qualifications
Agilent Technologies
. s .
Certificate of Completion
Learner Name: Worawit Timakul
Title Of Course: ANV-CE-ICPOES-2-007-C: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-OES Systems
Completion Date: October 30, 2020
Centified By Company: . Learning at Agilent
All Scrvice and Support training certificates have the following specific limitations.
A certificate for Service and Support training is only valid while cmployed by Agilent Technologics or while working as an Agilcat-authorized service
provider, through which the scevice employee has ongoing access to Agilent’s: Safety Alerts, Service Noles, internal technical updates, updale training, current
documentation, techaical support, current parts, and pants updacs. Completion of training alone, without being employed by Agilent Technologies, docs not
qualify an individual (o safely install, service or maintain Agilent products.
Date: November 28, 2022 4:16:06 PM

System ID:

MY 15330001
Page 16 /27
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Agilent CrpssLaBComplia’r_xce Services

©2022 by Agilent Technologies . B S ) o - Agilent CrossLab Compliance Sefvi«_:es '
. Gandi e eral
Document Name: Certificate of System Qualification Document Name: ‘ ‘lnsiruAment's Test Report
Report Summary
. 5 fnstrument Model Agilent 5100 VDV ICP-OES
Agilent Technologics Instrument 1D : G8O11A
. . Instrument Serial Number MY15330001
Certificate of Completion Version 7108821
Firmware Version 2994
Tested By Worawit T.
leamer Name: Worawit Timakul Test Completed On 28-Nov-22 3:29:24 PM
Title Of Course: AN-CE-S5-11.030-A: ACE 3.X User Update Training Result Summary
Resolulion Test Pass
Completion Date: July 1,2020 Sensifvity Test Pass
Precision Test . Pass
Centified By Company: Learning at Agilent . Resolution Test - [ Pass

Element Waveienglh Speciﬁuetion Width

N (174.213 nm) 59.40 7.40
As (188.980 nm) s820 6.48°
Al Service and Support training certificates have the following specific limitations. ) € (193.027 nm) 1150 805
) Mo (202.032 nm) <820 6.88
A ec':(\]icl';ulc for Scrvfcc and sup!?m‘lr.lining is only va}id while cmploy_cd b‘y 'Agilcnl chhnclogi?s or whilcyorking asan Agilent-authorized Scfv}cc Cr (206.158 nm) < 1 3 a0 °y D: 29
provider, (hrough which the scrvice employee has ongoing access to Agilent's: Safety Alerts, Service Notes, internal technical updates, update training, current e ! -
documentation, technical support, current parts, and parts updates. Corapletion of training alone, without being employed by Agilent Technologics, docs aot Zn (213.857 nm) <870 7.43
qualify an individual to safely install, service or maintain Agilent products, * - .
Pb (220.353 nm) £9.50 8.06
Co (228.615 nmy 517.20 10.85
Ba (230.424 nm) $9.40 7.87
Mn (257.610 nm) $13.30 9.47
Mn (260.568 nm) $20,30 16.41.
Crizerysomy | 's11.00 883
Cu (324.754 nm) $25,00 18.01
Cu (327,385 nm) £14.20 1272
071 nm) £33.50 28.00
Ba (455.403 nm) £44,00 33,09
St (460.733 nm) "536.00 2022
Ba (493.408 nm) $36.00 3003
Ba (614171 nm)  €42.00 28.54
Ar (675.283 nm) 574,00 65.29
K(766491nm)  s80.00 61.84
Page 103
Date: November 28, 2022 4:16:06 PM Date: November 26, 2022 4:16:05 PM
System ID: MY15330001 System ID: MY15330001
Page 18/27
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© 2022 by Agilent Technologies..

me:

‘Instrument's Test Report |~

Agilent CrossLab Corr;pliance Services

System ID: MY15330001

Page 19/27

s v‘Do"cunjqent Name: ) " Instrument's Test_Repom )
Sensitivity Test Pass
Radial
Element Wavelength Specification Method  Ratio Standard Blank
¥ As (188.980 nm) 2450 SRBR 1244 12634 89.1
Se (196.026 nm) 2410 SRBR  74.4 9036 1129
2Zn (213.857 nm) 21421.0 SRBR 41598 588796  199.0
Pb (220.353 nm) 2460  SABR 1918 3092.4 2235
Mn (257.610 nm) 23518.0 SRBR  12083.1 3030641 6265
Al (396.152 nm) 234 SBR 80 41307.1 4600.0
Ba (493.408 nm) 2340 SBR 103.1 12757275 122533
K (766.491 nm) 218 SBR 33 1111098 227332
Axial
Element Wavelength Specilication Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 2508 3667.4 192.0
Se (196.026 nm) 21590 SRBR 1722 2902.2 239.1
2n (206.200 nm) 22340 SRBR  1360.5 17846.2 1688
Zn (213.857 nm) 21743.0 SRBR 91297 200493.0  480.0
Cd (214.439 nm) 24227.0 SRBA 82556 1564332 574
Pb (220.353 nm) 2320,0 SRBR  666.7 16502.1 571.0
Mn (257.610 nm) 2106250  SRBR 391803 1593731.8 16512
Cr (267.716 nm) 21048.0 SRBR  4862.3 1764232  1297.2
Cu (324.754 nm) 2190 SBR 65.7 2680738 40203
Al (396.152 nm) 26.0 SBR 243 2710328 107224
Ba (483.408 nm) 260.0 SBR 2754 8034589.3 29068.7
K (766.491 nm) 2240 SBR 81.9 36778044 443704
Page 20t 3
Date: November 28, 2022 4:16:06 PM

D_ocﬁment Naj
Precision Test Pass
Radial
Element M
) ; 4 X Value % RSD
As (188.980 nm) <260 099
Se (196.026 nm) $2.60 1.01
2n (213.857 nm) $150 0.31
Pb (220.353 nm) $2560 0.41
Mn (257.610 nm) $1.50 043
Al (396.152 nm) $1.50 0.39
Ba (493.408 nm) T 5150 0.65
K (766.491 nm) $1.50 029
Axial
Element V
Value % RSD
As (188.980 nm) $1.50 0.87
Se (195.026 nm) $1.50 076
Zn (206.200 nm) $1.50 0.42
2n(213.857 nm) <1.50 051
Cd (214.439 nm) $1.50 0.50
Pb (220.353 nm) 's1.50 0.49
Mn (257.610 nm) $1.50 0.50
Cr (267.716 nm) $1.50 0.43
Cu (324.754 nm) $1.50 0.48
Al (396.152 nm) $1.50 0.48
'Ba (493.408 nm) <1.50 071
K (766.491 nm) $1.50 0.50
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" ©2022 by Agilent Technologies

Document Name: -

Agilent Crossl.ab Compiiance Services

" Software verification

Daote: Monday, November 28, 2022

Software Verification Repor!
Time: 24456 PMIUTC  Host Nome: SI00VDV-HE
+07:00:00)
Base Revision 704 Product Name : ICP Expen

Windows User Name:  Admin

Install Type: NiA

Number:

Additiona} Packoges:  NA

Base Reference Flie Name : ICPReferenctilexal
Summary :
Oversil Evaluation of Instaliation Cheek : PASS

File Report Summary
Nao missing files or invalid files found

No system file difference found

Files Registration Report Summary
Files Regisiration check not required for this product
Registry Report Summary

Registry cnerics eheck nat required for thix product

Date:
System ID:

November 28, 2022 4:16:06 PM

MY 15330001
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Document Name:

Certificate of Analysis Wavele:;ogth caiibration soluiion -

- Agilent

CERTIFICATE OF ANALYSIS

Agilent Product Name: Wavalength Culibration Sofution for ICP-0ES & MP-AES, & mg/L, 500mL.

Agilent Part No: s510030100
Lot No: 0012183521

Product Specifications
« [Analyts | Striing Materisl | _CASE | Centfied Conc, | Analyio | Staring Matesial | CASZ | Cortified Cane.
A ApiOnh 7781274 | 50000025 mgh | Mo Mp 7439955 _| 60012 0,025 mph.
As A 440382 | SH0VE0025 mgll | Mo THMoG. | 13108758 | 55003 0025 mgl.
B2 BalNOsE | 10022318 | 500020025 g | NI 1 5020025 mall. | -
[ ] 7440430 | 5000£0025 mgil | Pb Ph t_| 50012 0.025 mL
Co o TM02E4 | 500020028 mgh | e Se $000% 0025 mg
3 "GN | 13546084 | 5000+ 0025 maik § St SING, 3 [Sooeomasmel |-
Cu Cu 7340508 | 500020025 mgfl. | Zn Zn 49992 0,685 mlL.
K NO: 7757794 | S0.00£0.25

Matrix: 5% HNOy

intendad Use: This solution is intended for usa as o cortified refarence material o calibrstion standard for inductively

* coupled plasme optical amissicn spectroscopy (ICP-OES), Inductively coupled plasma muss specrometry {ICP-MS), stomic
absorption spactroscopy {Fame AAS or GFAAS), mi plasma stomic emission (MP-AES),
x-ray fluarescanco spactressopy (XRF), and sther tochniques for clamental analysis,

systom that is registared to 1SG
shown above by gravimetrit

C & This CAM wes under & guslity
i-9901, IS 17034 snd ISO/IEC 17025, This CAM was prepared 1o the certified

methods using single-element concertratos that wesa cortified using the “High Performance ICP-OES™ protoco! developed by |

© NIST and ore directly tacenble to the NIST SAMs fisted belows. This solution was stahilized using high purity pitric acid -
{HNO) and diluted with fittered {0.22;im), 18 M-ohm deionized water. The balances used in the prapesation of this CRM e
calibrated regutary with teaceability to NIST. All volumetric diiutions are performod in Closs A cafibrated giassware, The
certifind tions were ined bosed upon gravimotri Secandary verf f the cartified
concentrations was performed using ICP-OES that was calibrated and/er referencod against NIST SAMs: 3101, 31038,

© 310%a, 3108, 3113, 31120, 3114, 31410, 3132, 3134, 3136, 3128, 3149, 31530, and 31684, The uncertainty ssaociated with each !

zaniflod concentration repressats the axpandod uncentalnty ot the 853 confidencs lovel using 2 coverage factor of k=2,

i for Use: Aglient that the solution be thoroughly mixed by ropeated shaking or swirling of the
bottie immediataly priorto use, To achieve the highest accuracy the anolyst should: {1} use only pre-cloaned containers ang
transforware, (2) avoid pipatting directy from the CRM's ariginal container. {3) use o minimum sud-semple size of 560pL, {3}
make dilutiona using calibroted balsnces or cartified volumetric class A fiasks and pipettos, (5) diluts to volume using the
samo matrix 53 the arginal CAM, and {5} nover pour used product back into the origlnal container. The sohution should be
kept tightly capped and storad under normal fsboratery conditions. Do not freeze, heat, or expose to direct sunlight.
Minimize exposure to moisture or high humidity.

Agilent CrossLab Compliance Services
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©2022 By Agilent Technolggies ) L : ) '_ B o _ Agilent CrossLab COmpliancé Services © 2022 by Agilent Technologies v N g o E " o 7' . Agilent CrossLab_Co‘mpliznce Services

DocumentName; - . Cértificate_ofAnalyéisWaveléngth calibration solution

. Docurient Name: ; ‘Cevr“tiﬁca_t»e of Analysis Wavélength Vc‘alibéatli.én gdlutjon .

5 r . - e T e Hazard lafe isa: Refes to the Safoty Dats {508}, which can ba cbtainod xt woyw sullant com/chem/yds
Pariod of Validity: Agilent snsures the accuracy the expiration date shown below, provided the
instructions for use are foliowed. During the period of validity, the purchaser will ba novified if this preduct is recalied dus ta ™ ined to ba h by the requit of IS 17034 and IS0
any significant changes in the stability of the sslution, . Gulda 35, Replicat sumples of th finisbed salut amalyzod ta confirm fts it jth 0SP §-13
of ity md Stabllity. Te ity, users should not take  smallor 3ub-xatple then apocifind In the

Inswerions for Use. a3 doing o will invalidate the cartifisd valuas 2pd uncornintes.
Semple lot approver:

f 3,{ / ; ; t . ° Fuather Pl Agitent for Furthor i fion abirut this CAM,
Dato of refsase: 21 Jammsaty N2 ——— i Qoality Corti This £RM undar a quality thatls
Date of expiirstion: 31 July 2023 Chuck Gowdreny, Cartifying Officer = Repistared s 1S0 9001 ity 3 i {TUV NDBD Cere. Rag, No. 44 100 16560231}
*  Accredited IS0 17032~ Ganennt Requlmments for the Competence of Reforance Materisl Producers
{AZLA Core Neo. 248.07)

© 150 17034 refarances additians! requiremtents spacified in IS0 Guide 31 and 150 Guida 5.
= Acctoditod to 1SO/IEC 17025 ~ Genoral Roquirements far the Campatance of Yoatag and Colfbration Laboratarios (AZLA Tere.
No. 2848.01)
= BCZondoos, 178 Ay Road Nerrhetw, NI RIIC3]
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@ 2022 by Agilent Tectinologies " Aéilent CrossLab Com pliance Services

. This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-offis an electronic sfgnéture that requires two distinct identification co‘mboner;ts: unique usemame
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Worawit Timaku!
Logged On User Name: worawit.timakul@agilent.com
November 28, 2022

Executed protocol and published this original version of document

Signature Creation Date:

Reason for Signature:

Regulatory Disclaimer

This decument provides a protacol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
The d is ign
depends upon many factors and use of this protocol alone does not assuré compliance. Agilent Technologies makes no

interpretation of applicable regulations as well as industry best 1o provide an imporiant component of a complete

package. V

promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologies makes no y of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for

a particular purpose. Agilent Technologies shall not be liable for ervors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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® 2022 by Agilent Technologies

Agilent CrossLab Comﬁlignce Services

User Name: wora:

Hostname: SCELI

OQ HW ICP 5100 Envi researc Transaction log ¢

Frint Dates Hovamber ol U2

Time Transaction Activity Type of Transaction Optional information
State Performed
November 28, 2022 Audit SessionCreated  Session None
4:02:15PM
November 28, 2022 Stant Configusation Session None
4:02:15 PM
November 28, 2022 Audit Entitlement Licensing User is FieldEnginear and
4:02:15 PM does not require an unlock
code
November 28, 2022 Audit Egploaded Session EQP details for primary
4:06:30 PM technique [Es] -
File path:
[ProlocolPacks/EsiConfigurati
ons/02.50/E5.02.50.eqp],
EQP File Name:
[Es.02.50.eqp], EQP Name:
[AgilentRecommended}
November 28, 2022 End Configuration Session None
4:06:32 PM
November 28, 2022 Start Qualification Session oQ
4:06:35 PM
November 28, 2622 Stant Execulion Preparation - 5100 VDV: None
4:06:36 PM Qualitative Test - No setpoinis
. associated
November 28, 2022 End Execution Preparation : 5160 VDV: Run Count < 1
4:07:38 PM Qualitative Test - No setpoints
associated
November 28, 2022 Start Execution Instrument Tests : 5100 VDV:  None
4:07:38 PM Qualitative Test - No setpoints
associated
November 28, 2022 End Execution Instrument Tests : 5100 VDV:  Run Count: 1
4:08:52 PM Qualitative Test - No setpoints
associated
Page 1/2
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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® 2022 by AgilentTechnologiés h - ’ oo . R Agilent"CrossLa’lp Compliénce Services

sar Hame: worad , . R . a Syseamti 15330001
Husinaoa: 50602 it Dute: November2. 13139 20
OQ HW ICP 5100 Envi researc Transaction leg:
Time Transaction Activity Type of Transaction Optlonal Information
State Performed
November 28, 2022 Start Execution Autosampler Operation ; None
4:08:01 PM Autosarnpler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 28, 2022 End Executicn Autosampler Operation © Run Count : 1
4:09:08 PM ) Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 28, 2022 End Qualification Session oQ
4:09:09 PM
November 28, 2022 Start Reporling Session None
4:09:08 PM
November 28, 2022 Audit Reporting Session Report Generated :
4:14:43 PM Certificate
November 28, 2022 Audit Reporting Session Report Signed : Certificate
4:15:27 PM PDF Name: 0Q HW ICP
5100 Envi
researc_20221128_Cerlificat
e_1.pdf
User Name:
worawil imakul@agilent.com
Full Name of Signer: Worawit
Timakul
Reason for signature;
Executed protoco} and
published this original varsion
of document
November 28, 2022 Audit Reporting Session Repor Generated ; Report
4:115:43 PM
Page2/2
Date: November 28, 2022 4:16:06 PM
System ID: MY 15330001
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Cert.No.: 22TW286
TEL. 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Condition of this result of calibration

Cert.No.: 22TW286
1. Reference Standard Instruments :

Page.: 1 of 2
This certification is traceable to the International System of Unit through the reference standards
s . laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Certificate of Testing
. DO Met Instruments Serial No. ID No. Certificate No. Due Date
Equipment : eter 1) Burette - 130BU10 21CG1389 25 Mar 2023
Manufacturer : Ysi 2) Balance 1126143764  140RCO04 22MM50 20 Sep 2023
Model : Pro20 . Standard Material :-
Serial No. : 141101229 Material Manufacturer Lot.No, Assay
ID No. : NO.4 Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 27 December 2022
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Test Date : 27 December 2022 -
D1 d O P! No.:
Reference : 9912.0734WN-5 issolved Oxygen Probe No. 141100144
Submitted by : Environment Research & Technology Company Limited. Titration Method DO Meter
i Chi Road, Standard Deviation
25/114 Moo 6, Soi Chfnaket 1, Ngamwongwan Roa (Azide Modification Method) Reading
Toongsonghong, Laksi, Bangkok 10210
. (mg/L) (mg/L) (mg/L)
Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
8.12 8.12 0.0084
Test Procedure : In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean
This report was certified only for the instrument we tested.It is allowable to use for study
Waml@‘m the system efficiency, The environmental impact control and present to organization it may concerned
Approved by : z Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

Approved Signatery other in full,without written approval of the laboratory

( ) Malee Butkruea
( ) Saithip Meangmai

-00o-
( /) Warakorn Lerngagtrakul

Issue Date : 28 December 2022

Novalesm,

B 0303343 41142236



39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
Saimai. Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 tines) www.imcinstrument.com

ol f Inctech Metrological Center Co.Lid.
_ EEE

Certificate of Calibration

Certificate No. : MT22-6773

Page : 1of2
Customer : Environment Research & Technology Co., Ltd.
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 10210
Description : Incubator Order No. : 38555/22
Manufacturer : Sanyo Received date : Dec 06, 2022
Model : MIR-254 Calibration date : Dec 12, 2022
Serial No. . 1103017 Environment Condition :
Identification No. . ERTC-L-IN-066 Temperature : (25+/10) °C
Calibration Place Customer Laboratory Humidity (50+/-30) %RH
Calibration Method :  Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LXI Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
and/or Humidity Centrolled Enclosures. ’

Reference Standard Instruments :
Instrument Model Serial No. Certificate No. Due Date
LXI Data Acquisition Switch Unit with Sensor 34972A MY57003222 MT22-5466 Oct 06, 2023

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by cove; ctor k =2,
&
providing a level of confidence of not less than 85% == soegs,
S\ =L
—
2
Z,
»
g
Calibrated by : Mr.Jiraphan Sreebannasarn Approved by :
Issue date : Dec 19, 2022 ( Mr.Choophorlg Khumdet )

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd
Rev.02 / Mar 2020 FM-MT-01:

Inctech Metrological Center Co.Ltd.
39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, 5
Saimai, Bangkok 10220, Thailand }l,/

" T
Tel. (662) 909-8820 (auto 10 lines) www.imcinstrument.com AN
I\

A,
\\‘U//,/
T

2
R

%/ A
&

Calibration Cert. # 388403
ISONEC 17025

Certificate No. : MT22-6773

Page : 2of2
Function :  Temperature measurement Result Without adjustment
Calibration point : 20 °C Resolution : 0.1 °C
Cahbn:atnon Temperature of UUC* at each position (°C) Uncertainty of
point measurement
(°C) Ch. Ch2 | Ch3 | Ch4 | ChS | Ch& | Ch7 | Ch8 | Chsg (+-°C)
20 19.634 | 19.407 | 19.345| 19.258 | 19.687 | 19.616 | 19.630 | 19.542 | 19.568 0.65

Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°c) (°c) (#H-°C) (°c) (°c)
20.0 2010 20.2 0.51 0.87 1.5

7 ! #1 Lower Left Front
w7 /_7/‘ *8 #2 Lower Right Front
: ; #3 Lower Left Rear
e Mo #4 Lower Right Rear
#5 Upper Left Front
#6 Upper Right Front
#7 Upper Left Rear

s ‘..4..‘ .2 /; #8 Upper Right Rear
: o L o

#39 Geometric Center

. o0

)

UUC* = Unit under calibration

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

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

-000-
Rev.02 / Mar 2020 FM-MT-012



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-27  FAX.0-2719-9484

OV,
N2

i,

o
iy,

4, NS =

“orfpy WX | NN
NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 23TM3
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by ¢

Approved by :

() Pornthippa Tameyakul

() Malee Butkruea
( ) Suwit Imjai

Issue Date :

Incubator

Memmert

IF 160

D0522.0070

ERTC-L-In.-181

Environment Research & Technology Company Limited.

25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi,
Bangkok 10210

- a_ en ) - 4
408/2 waaﬂgummmummsmmvna

4 January 2023
§ January 2023
(26+10)°C
(50+30)%

Krisda Malee

Mol -

Approved Signatory

16 January 2023

The Uncertainties are for 2 confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writicn

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0049321

Equipment : Incubator Cert. No.: 23TM3
Condition As-Received : Used ltem Page: 20of 3
Reference : 2301-00020N-56

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Achisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
L Beginning Finished
fz . Temp. (°C) 24 26
REL.Humid. (% } 50 51
© H AC Supply { Volt ) 220 221
g f{rct)
@
H L2
: 8 Position : Ref. Std.
v 7 / ID No.:
Wi o D ¥
wiz D/zj“— 7 1 1RTD-2M1
- 2 1RTD-2/2
w 3 | 22-01RTD-03
Probe Installation Details : Dimension of Chamber : 4 1RTD-2/4
a= 50 cm D= 040 m 5 _1RTD-2/5
b= 50 cm W= 056 m 6 1RTD-2/6
c= 50 cm H= 073 m L4 IRTD-2/7
Capacity = 0.16  n?® 8 IRTD-2/8
9 (ref.) 1RTD-2/9

Mo -

a 1142800



Equipment : Incubator Cert. No.: 23TM3

Condition As-Received : Used ltem Page: 30of3

Reference : 2301-00020N-5

Result of Calibration :- () Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Qverall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (’c) (x°C) (°c) (°c) (£°C) k
35.0 35.0 35.0 0.026 0.30 0.33 0.30 2

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

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

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

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

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

-o0o-

k. -

a 1142738



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

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

Calibration Date
Customer Name

Personal Pump Calibration Report

oo

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

Mr.Anuwat Ruangon

November 17, 2023

A o ¢ & o € o o a I3 ' a o ¢ & d a
UINN I“NSLY]FJ? ADVDALLAUN NN : Iﬂi\‘m’li Iioawuwamv\anumuawamnmmman‘nwa@l

PINRENIN VBIVTUN neada ad@a (Inouaud) $na

tom | Temomipump | sghmow | meec | Seend | T e | vncertainey
1 ERTCS86 : 20080503027 2.0 L/min 2.016 2.025 2.016 2.019 +0.0052
2 ERTC109 : 20070601022 1.7 L/min 1.723 1.726 1.722 1.724 +0.0021
3 ERTC136 : 13705 1.7 L/min 1.720 1.723 1.721 1.721 +0.0015
4 ERTC143 : 15575 1.7 L/min 1.708 1.700 1.702 1.703 +0.0042
S ERTC146 : 15881 1.7 L/min 1.747 1.754 1.752 1.751 +0.0036
6 ERTC NO.177 : 20210803018 2.0 L/min 2.040 2.040 2.037 2.039 +0.0017
7 ERTC NO.179 : 2021070116 2.0 L/min 2.084 2.086 2.088 2.086 +0.0020
S ERTC NO.185 : 20220302071 2.0 L/min 2.050 2.012 2.045 2.036 +0.0206
—_r
Checked By  ........tWM. ... Approved By

OO 9 ¢«
Mr.Prayjun Detkla

Technician

Ms.Sutatip Im-noi
Environmental Scientist

Page 1/1




NSCTISITIS 17025
CALIBRATION 0080

IISTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical E

ing Standards Lab y Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0663 MTC.No.23-66/0663-01

Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL DC-LITE
Manufacturer : BIOS Intemational Corporation, U.S.A.
Serial No.: 3328
Model : DCL-ML
Scale range : 0.1 }/min to 7 I/min
Subdivision : (0.0001, 0.001) [/min
Submitted by : ENVIRONMENT RESEARCH & TECHNCLOGY CO.,LTD.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210, Thailand.
Received date : 23 August 2023 Condition of measured item : Normal

Calibration date ; 4 September 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStreami  MP-0076-23 2-Apr-25 NIMT
Primary Flow Calibrator S/N 117982 | MW-0034-23 11-3un-25 NIMT
Primary Flow Calibrator S/N 119521 | MW-0033-23 NIMT
Calibrated by : Teraval Tomge Approved b

(Mr.Terasak Panna)

Ref, 2013266082303323001
Issued Date 8 September 2023

NSC-TISI-TIS 17025

AITISTR CALIBRATION 0068

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TIST R}
Mechanical Ei

ing Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0663 2/2 MTC.N0.23-66/0663-01

Calibration point : (0.1, 1, 2.5) I/min
Ambient condition : Temperature (23 +3)°C , Relative humidity (554 15) %
Atmospheric pressure ( 1010:+13) hPa
Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC value Standard Value ~ Temperature  Pressure Deviation Uncertainty
(/min) (I/min) (4% (hPa) (%) (%)
0.1017 0.10114 24230  1003.96 +0.56 1.02

1.005 1.0026 24.456  1004.65 +0.24 0.87
2.502 2.4967 24.528  1005.72 +0.20 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

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

The end of calibration certificate.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prehibited unless written permission is obtained from the governor of TISTR.
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23MM1
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No.:

ID No. :

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( /) Pornthippa Tameyakul

(7 ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Electronic Balance

AND

BM-5

T1004302

ERTC-L-In.-176

Environment Research & Technology Company Limited.
251114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi,
Bangkok 10210

wasUfiEmsiieesd (411)

4 January 2023
4 January 2023

15°Ct0 40 °C
30 % to 90 %

Krisda Malee

Ml -

Approved Signatory

16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

“This certificate may not be reproduced other than in full, exeept with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0049326

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

Procedure used -
Calibration were conducted using in-house calibration procedure CP-OBO01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No.
1) Standard Weight Set (E2) 15884 - 70RC138 MM-0009-21

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

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

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

5. This certification is traceable to the International System of Unit.

Result of calibration () Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 352 g Resolution 0.000001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (g) (tmg) (k)
25 2.500008 -0.000008 0.026 2.00
5 5.000007 -0.000007 0.027 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
25 0.0000007
5 0.0000007

Due date
03 Feb 2023

M

a 1142787



Equipment : Electronic Balance
Condition As-Received :  Used item
Reference : 2301-00020N-10

Result of calibration

2. Effect of off center loading

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

The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3

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

3. Departure from nominal value

Balance

Applied Weight Reading
(g) (g)

Unload 0.000000

0.014 0.014002

0.015 0.015001

0.5 0.499995

1 1.000001

1.5 1.500001

2 1.999996

2.5 2.500001

3 3.000004

4 3.899997

5 5.000002

Position 4 Position 5
(9) (9)
+0.000002 +0.000003

Measurement
Correction Uncertainty
(g) (+mg)
0.000000 0.0060
-0.000002 0.0060
-0.000001 0.0060
+0.000005 0.013
-0.000001 0.016
-0.000001 0.020
+0.000004 0.020
-0.000001 0.026
-0.000004 0.026
+0.000003 0.027
-0.000002 0.027

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

Maximum difference between
off-center and central loading

(g)
0.000003

Coverage
Factor
(k)
2.1
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

The reported uncertainty of measurement was based on a standard uncertainty muftiplied by a coverage
factor &, providing a level of confidence of approximately 95 %.

~-00o-
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NSC-TISI-TIS 17025
CALIBRATION 0115

3TISTR

nSTISTR

MTCNo. PSL-H 0007/67

Certificate of Calibration '

Request No. 22-67/0024

Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : hs-32
Serial Number : MCD050029
Manufacturer : METROSONICS
Date of Request : 11 October 2023
Date of Calibration : 25 October 2023

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

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

(M. Panit Thummasri)

RefNo: 2012
Issued Date : 6 November 2023

Page 1 of 4

Request No.  22-67 /0024 MTCNo. PSL-H 0007/67

Description of Unit Under Calibration : .
Customer : Environment Research & Technology Company Limited
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Ttem : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : MCD050025
Calibration Required : ~ Temperature at (30, 35,40) °C
Ambient Condition : Ambient temperature (23 X 3) C

Relative humidity (55 £ 20) % ,
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

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

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, 8/N : 1205101

Adjustments : NONE

Page 2 of 4 .

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 permissicn is obtained from the governor of TISTR.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.
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CALIBRATION 0015

Request No.  22-67/0024 MTCNo. PSL-H 0007 /67

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

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°C)
30.1 30.0 0.1 0.50
351 348 0.3 0.50
40.1 39.7 0.4 0.51

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°O) (°C) °C) £°0)
30.1 30.1 0.0 0.50
35.1 349 0.2 0.50
40.1 39.8 0.3 0.50
Page 3 of 4 o

1%

Request No.  22-67/0024 MTCNo. PSL-H 0007/ 67

Results of Calibration :- s

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°0) (*°C)
30.1 299 0.2 0.50
35.1 34.7 0.4 0.50
40.1 39.6 0.5 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

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

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4 b

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

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

INNOVATIVE INSTRUMENT COLLTD. IIEAD OFFICE INNOVATIVE INSTRUMENT COLLTD HEAD OFFICE

7139 MO0 13 SOT SUNTINAKORN 1) TAMBON BANG KAEQ, : 7 139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO, 1A% Julunsfiel Susiguis Yaha
AMPHOE BANG PHLT SAMUT PRAKAN PROVINCE 10540 THANILARD g:ﬁ?};;?g;zg;{ AMPRHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND gfﬁf;f:‘:p:;::
TEL: 166)0-2116-58660-1 FAN: {66)0-2116-7140 TEL: (6610-2116-3860-1 FANX: 166)0-2116-7140
. Calibration Note Certificate No : 23-TPM-463
Certificate of Calibration
UUC Adjustment :  Not Adjust Request No : Req-2023-198%
Customer Certificate No : 23-TPM-463 Page: 272
Name :  Environment Research & Technology Co., Lid. Request No : Req-2023-1989 Result of Calibration ¢
Address * 25/114 Moo 6, Ngamwongwan 43, Ngamwongwan Road, Page: 172 Standard UC Reating Corvection —
T h Laksi, Bangkok 10210 UUC Seasor Tm:;m" (51 s e
30.035 300 0.0 0.13
Unit Under Calibration Details WET 35038 350 00 s
Calibration Parameter :  Temperature * 10,039 40.0 00 o
Instrument Name :  Area Heat Siress Monitor Range Calibration :  30°Cto 40 °C
Manufacturer : Quest Technologies Type of Sensor :  RTD 30036 300 0.0 013
Model : QT-34 Sensor Diameter (mm) : 4.5 DRY 35.035 350 00 0.13
Serial Number : TED050028 Calibration Position (mm) :  67.5 0038 Baiad 00 o1
Resolution : 01°C Instrument Status @ Used 10034 299 Lo 013
1D Number E GLOBE 35.038 349 +0.1 613
Calibration Environment and Details 40.039 39.9 * 0.1 0.13
Termperature : 2B°C=x3°C End of Certificare
Humidity : 55%RH 15 %RH
Received Date : 15 September 2023 Calibrated By : @n&/
Calibrated Date ;29 Scptember 2023 Mr. Sittichok Jirapukdeesakul
Calibration Procedure  :  In-house method CP-TPM-01 by Comparison with Standard Ther
Reference Standard Digital Ther eter with Sensor, Manufz : GINGO/GINGO, Model: GT11/ RTD100, SN:
08000057, [D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No, : QR23-
0494
Traceability *  This Centificate is traceable (o SI Unit through Quality Rebom Co., Lid., NSC-ONSC Accreditation No.:
Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplicd by the Coverage Factor /=2, providing a level of confidence

approximately 95 %.

Approved By : }ﬂé

Mr. Noppadon Luangant
Technical Manager

Issuc Date © 29 Scptember 2023

The results related oaly o the items calibrated, The centificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid. “The results related only 10 the item calibrated, The certificate shall not be seproduced except in full. withou writien approval of the Jnnovative Instrument Co.. Lid.

FM-708-TPM-01 Rev.01 Tssue date 13/02/20 FM-708-TPM-01 Rev.01 Issur date 1302720
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CAUBRATION 0015

Request No.  22-66/0716 MTCNo. PSL-H 0336/66

Certificate of Calibration

Customer : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae7 , Bangkhae ,Bangkok ,10160
Ttem : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCGO080057
Manufacturer : METROSONICS
Date of Request : 24 July 2023
Date of Calibration : 18 August 2023

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

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

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : |
AT
(Ms. Panit Thummasri) Kameha yiwat)

Photometry and Tem};é‘fa’ch’i:ec Standards Laboratory

Ref. No: 2012266072402904001
Issued Date : 24 August 2023

Page 1 of 4

: e
NSC-TIS-TIS 17028

AITISTR kit

Request No.  22-66/0716 MTCNo. PSL-H 0336/ 66
Description of Unit Under Calibration :
Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae?7 , Bangkhae ,Bangkok ,10160
Ttem : Thermo-Hygrometer (Area Heat Stress Monitor)
Serial Number : MCG080057
Calibration Required: ~ Temperature at (30, 35, 40) °C
Ambient Condition : Ambient temperature (23 * 3) C

Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

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

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 P,

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

The results relate only to the items tested/calibrated or value assigned.
Advertising the -Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,
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CALIBRATION 0015

Request No. 22-66/0716

Results of Calibration :-

( /') Without Adjustment

MTC No.

Table : Temperature Measurement @ Wet Bulb

PSL-H 0336/ 66

() After Adjustment

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) °C) &*°C)
30.1 30.5 -0.4 0.50
35.0 35.1 -0.1 0.50
40.1 40.1 0.0 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°0) &°C)
30.1 30.5 -0.4 0.50
35.0 35.1 -0.1 0.50
40.1 40.2 -0.1 0.50
Page 3 of 4 o7

A2TISTR

Request No. 22-66/0716 MTCNo. PSL-H 0336/66
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°0) (°C) °C) &°C)
30.1 304 -0.3 0.50
35.0 351 -0.1 0.50
40.1 40.1 0.0 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4

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

P1

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

Head Office
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Office/Laboratory
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CALIBRATION 0038

Request No.  22-66/0198 MTCNo. PSL-H 0079/66

Certificate of Calibration

Customer : Environment Research & Technology Company Limited
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Ttem : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : hs-32
Serial Number : MCF010006
Manufacturer : METROSONICS
Date of Request : 4 January 2023
Date of Calibration : 18 January 2023

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

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

corresponds to a coverage probability of approximately 95 %.

Calibrated by :

/ Tt
/) o/l
(Ms. Panit Thummasri)

T

Photometry and Tempgighnesggpda;;%s Laboratory

Ref No:  2012266010400020001
Issued Date : 10 February 2023

Page 1 of 4

RECTISRTIS 17025
CALIBRATION 0015

VIVTISTR

Request No.  22-66/0198 MTCNo. PSL-H 0079/66

Description of Unit Under Calibration :

Customer : Environment Research & Technology Company Limited
Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Laksi, Bangkok
Ttem : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : MCF010006
Calibration Required: ~ Temperature at (30, 35,40)°C
Ambient Condition : Ambient temperature (23 £ 3) e
Relative humidity (55 = 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

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

Reference Standard :
Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe

No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

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

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE
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Results of Calibration :-

22-66/0198

( /') Without Adjustment

Table : Temperature Measurement @ Wet Bulb

MTC No.

PSL-H 0079/ 66

() After Adjustment

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) °C) *°C)
30.0 29.9 0.1 0.50
35.0 349 0.1 0.50
399 39.8 0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°C) (x°C)

30.0 29.9 0.1 0.50
35.0 35.0 0.0 0.50
399 399 0.0 0.50
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PT.

blackened copper sphere of the instrument.

existing at the time of measurement only.

...end of certificate. ..
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RequestNo. 22-66/0198 MTC No.
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) 0 (°C) (£°C)
30.0 29.8 02 0.50
35.0 34.7 0.3 0.50
399 39.7 0.2 0.50
Note :

PSL-H 0079/ 66

1. This calibration was done without removing reservoir cover, white plates and

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

PT.
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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NSC-TISLTIS17025
‘CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 23PH299
Page: 10of2

Certificate of Calibration

Digital Lux Meter
This certificate may not be reproduced other than in full,

Extech
except with the prior written approval of the head of
407026 Cormporate Services 3: Equipment Calibration and Testing Services,
048599
Used ltem

02 June 2023
08 June 2023

Reference: 2306-0067DN Submitted by: Environment Research & Technology Company Limited.
Ambient Temperature: {23 £ 2) °C
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Relative Humidity: (50 £15) % : g gwan Road
Toongsonghong, Laksi, Bangkok 10210
Procedure used: Calibration were conducted using In-house calibration procedure CP-PHO01 by measuring against
luminous-intensity standard lamp (source-based method) According to the inverse square law measurement
method.

Condition of this result

of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 DL-0064-22 20 Jul 2025
2) High-accuracy lrradiance Standard OL FEL-U F-1470 TP-1037-22 24 Jui 2023
2.This result of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Voltage/Current Source { Madel : OL83A, S/N : 09220284 ).
4.Test Equipment : luminance Meter { Model : 51002, S/N : 080128 ).
5.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceabie to the international System of Unit maintained through:-
-National institute of Metrology Thailand (NIMT)
-National Institute of Metrolegy (Thailand), NSC-ONSC Accredited No. Calibration 0144
Calibrated by :  Nivat Nitas Approved Signatory : [l

Issue Date : 15 June 2023

[ ]Phalinee Prabpaipal
[ ]Chaichawan Khunpiluek

{<"] Nuntawat Khamchai

B 0317586

Cert. No.: 23PH299
Page.: 2 of 2

Result of calibration:- ( * ) Without adjustment () After adjustment

Function : Hluminance Measurement Range : 2000 Ix
Standard Value UUC* Reading Error Uncertainty
(ix) (ix) (Ix) (x1x)
0 - 0 0 0.60
15 11 -4 0.60
100 98 -2 1.3
500 498 -2 6.5
1000 1000 0 13
1500 1454 -46 20
1900 1760 -140 25
Function : Hlluminance Measurement Range : 20000 Ix
Standard Value UUC* Reading Error Uncertainty
(ix) {(Ix) (Ix) (+x)
2000 1830 -170 26
3000 2650 -350 38
4000 3480 -520 52
5000 4290 -710 65

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

Light source factor setting mode : L
UUC* = Unit Under Calibration.
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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

I
envi research -
y g

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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Sound Level Meter Calibration Report

Support Equipment Type Sound Level Calibrator

Manufacture : BSWA Technology
Model :  CA115
Serial No. s 470205
Range of Calibrator
- Support Equipment Type ¢ 1139
- Frequency : 1,000 Hz.

Calibrated By
Calibration Date
Customer Name

Ms.Rawipa Jarana

November 18, 2023
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2290519 weada 7da (Insuand) $1na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 |ACO 6236 222112 113.8 113.9 Pass
2 |ACO 6236 222114 114.3 113.9 Pass
3 |ACO 6236 222118 114.1 113.9 Pass
4 ACO 6236 222124 113.9 113.9 Pass
5 |EXTECH SL400 170400043 113.8 113.9 Pass
6 |EXTECH SL400 170400061 114.0 113.9 Pass
7 |EXTECH SL400 180200301 114.3 113.9 Pass
8 |EXTECH SL400 180200304 113.5 113.9 Pass
[ ay
- (=] J.] moa
Checked By Vs s @ wﬁ&l{.’fhf.:é/uma}i%g@gég%x% W O}h
I i\}[}'.io'r'é;r'}ﬁ Detida T Ms.Sutatip Im-noi
Technician Environmental Scientist
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0210 MTC No. EEL. BP. 122/0166

CALIBRATION CERTIFICATE

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

Address 1 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong, Laksi, Bangkok 10210,

Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Scrvice Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Ambient Environment

:(23+3)°C

Instrument Calibrated ;

Description : Sound Calibrator Temperature

Manufacturer : BSWA TECH Relative Humidity : (50 £ 15) %
Model :CAllS Ambient Pressure  : (101.325 + 1.300) kPa
Serial No. 1 470205

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplificr Brucl&Kjacr 2636 S/N 1537484,
3. Programmable Atteruator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressurc Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495,
7. Condenser Microphone Brucl&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 bascd 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 Intcrnational 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 : 12 Jan. 2023
Date of Calibration : 18 Jan. 2023 1/2

A ¥

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0210 MTC No. EEL. BP. 122/0166

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 Qutput of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Qutput in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure [Deviated valuc| Uncertainty Tolerance limit

Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.93 -0.07 +0.10 +0.75 dB
2. Frequency

Standard Microphone Measured Frequency  [Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TECG60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.1 0.1 +1.5 +2.0%
3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Brucl&Kjaer 4180 0.88 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Calibrated by : Approved by :
/
¥ s
S fa

{Mr.Nuttapong Niljrusvanit)

§

Electrical and Eléctfonic Standards Laboratory

Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 20 Jan. 2023 Ref : 2011266011200119008 2/2

End of Certificate

/
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