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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

envi research

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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-01042 Date June 24, 2024
Sampler Location ﬁ’nw’ﬁ\‘fﬁ" Start Time 11:43 AM
Sampler Number TSP No.A7 Transfer Standard Type Orifice Stop Time 11:53 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number - Calibrator Serial Number 2913 Calibrated By [ Mr.Somprasong Thetsakun
Recorder Serial Number 6167
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(PalP,,)(T,,/Ta)] | Qstd = (/m){(A-b)] |ample Flow Rate Indicatio| IC = I[(Pa/P,,)(T,, JTan'” Pressure | Meter | Meter
Positive | Negative AHZO ( ms/min ) ( fts/m;n ) (°K=°C+273) (mmHg)
5 1.3 1.3 26 1.59593 0.77783 30.0 29.69 303.0 757.0
7 22 22 4.4 2.07613 1.00894 36.0 35.63 303.0 757.0
10 3.3 33 6.6 2.54273 1.23350 44.0 43.55 303.0 757.0
13 4.4 4.4 8.8 2.93609 1.42282 50.0 49.49 303.0 757.0
18 59 59 1.8 3.39992 1.64605 57.0 56.42 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope(m) 2.07779|Linear Equation ; 0.998007 |pstd(mmHag) 760.0
2 |[Intercept(b) -0.02023 (Set Point Flow Rate ( X) (ma/min) 1.133 r 0.999003T,1p 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 31.278451x + 4.863627
R2 = 0.998007
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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 2024-01042 Date June 24, 2024
Sampler Location 'i'ﬂm’ﬂrl%’ Start Time 11:32 AM
Sampler Number PM10 No.31 Transfer Standard Type Orifice Stop Time 11:42 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 407-492 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 507-008
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHLO(PE/PSM)(TS‘JTG)]"2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = ][(Pa/Psld)(Tm/'ra)]1'2 Pressure Meter Meter
Positive | Negative AHZO ( ma/mm ) ( fﬁ/min ) (°K=°C+273) (mmHg)
5 1.2 1.2 24 1.53332 0.74769 29.0 28.70 303.0 757.0
7 20 20 4.0 1.97951 0.96244 35.0 34.64 303.0 757.0
10 3.5 3.5 7.0 2.61865 1.27004 45.0 44.54 303.0 757.0
13 43 43 8.6 2.90253 1.40667 50.0 49.49 303.0 757.0
18 57 5.7 1.4 3.34180 1.61808 57.0 56.42 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
2
1 |Slope (m) 2.07779|Linear Equation r 0.998526 |Pstd(mmHg) 760.0
2 |intercept (b) -0.02023Set Point Flow Rate (X ) (m’/min) 1.133 r 0.9992627|Ty1p 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 32.086246x + 4.222370
R? = 0.998526
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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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Date

Quotation 2024-01042 June 24, 2024
Sampler Location FaNIUNaY Start Time 10:45 AM
Sampler Number TSP No.A30 Transfer Standard Type Orifice Stop Time 10:55 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2209 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2612
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH20(pa/pm)(‘|'sw/'|’;.1)]1/2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(P;.;/Psm)(']’sw/‘ra)]”2 Pressure Meter Meter
Positive | Negative | AH,0 (m’/min) (#/min)) (°K =°C+273) (mmHg)
5 1.5 1.5 3.0 1.71431 0.83480 36.0 35.63 303.0 757.0
7 25 25 5.0 2.21316 1.07489 440 43.55 303.0 757.0
10 4.0 4.0 8.0 2.79945 1.35706 52.0 51.47 303.0 757.0
13 5.0 5.0 10.0 3.12988 1.51609 56.0 55.43 303.0 757.0
18 6.5 6.5 13.0 3.56861 1.72724 62.0 61.36 303.0 757.0
Linear Regresstion Y ONX:Y=mX+b Average 303.0 757.0
2
1 |Slope(m) 2.07779|Linear Equation r 0.997960 |Pstd(mmHg) 760.0
2 |intercept(b) -0.02023 [Set Point Flow Rate ( X) (malmin) 1.133 r 0.9989795(T1p 298.0
3 [Correlation Coefficient ( r) 0.99983 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
y = 28.532564x + 12.337961
IC (CFM) Qstd-IC _
R?=0.997960
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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 2024-01042 Date June 24, 2024
Sampler Location AANILIADY Start Time 10:56 AM
Sampler Number PM10 No.27 Transfer Standard Type Orifice Stop Time 11:06 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2213 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2136
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric [  Start Stop
No. [ Pressure Drop Across Orifice (iH,0)| [AH,O(PalP,)(T,,/Ta)] | Qstd = (/m)[(A-b)] [ample Flow Rate Indicatio| IC = I[(Pa/P,)(T,, JTan” Pressure | Meter | Meter
Positive | Negative AHZO ( mslmin ) ( ftalmin ) (°K=°C+273) (mmHg)
5 13 13 26 1.569593 0.77783 30.0 29.69 303.0 757.0
7 22 22 44 2.07613 1.00894 39.0 38.60 303.0 757.0
10 3.2 3.2 6.4 2.50391 1.21482 46.0 45.53 303.0 757.0
13 4.4 4.4 8.8 2.93609 1.42282 53.0 52.46 303.0 757.0
18 5.6 5.6 1.2 3.31236 1.60391 59.0 58.40 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b - Average 303.0 757.0
2
1 |Slope (m) 2.07779|Linear Equation r 0.99884 | Pstd(mmHg) 760.0
2 |intercept(b) -0.02023 [Set Point Flow Rate ( X) (m:/min) 1.133 r 0.9994198(T,;p 298.0
3 |Correlation Coefficient (r) 0.99983 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y= 34.53?604)( +3.296637
R? = 0.998840
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Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th

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 2024-01042 Date June 24, 2024
Sampler Location danuin Start Time 9:09 AM
Sampler Number TSP No.A18 Transfer Standard Type Orifice Stop Time 9:19 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2014-03 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 7373
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,)(T,/Ta)] - | Qstd = (/m)[(A-b)] |ample Fiow Rate Indicatio| IC = I[(Pa/Py,)(T, ST Pressure | Meter | Meter
Positive | Negative [ AH,0 (m’/min ) (#C/min ) (K =°C+273) (mmHg)
5 1.5 15 3.0 1.71431 0.83480 30.0 29.69 303.0 757.0
7 26 26 52 2.25699 1.09598 41.0 40.58 303.0 757.0
10 36 36 72 2.65579 1.28792 48.0 47.51 303.0 757.0
13 4.5 4.5 9.0 2.96927 1.43879 54.0 53.45 303.0 757.0
18 6.0 6.0 12.0 3.42861 1.65986 61.0 60.38 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope (m) 2.07779|Linear Equation ; 0.997105  |pstd(mmHg) 760.0
2 [Intercept(b) -0.02023 |Set Point Flow Rate ( X.) (malmin) 1.133 r 0.9985515Ty 7o 298.0
3 [Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

= 37.321851x - 0.834456
IC (CFM) Qstd-IC !

-R?=10.997105
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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

g
envi research -

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

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-01042 Date June 24, 2024
Sampler Location AaNuLn Start Time 8:58 AM
Sampler Number PM10 No.21 Transfer Standard Type Orifice Stop Time 9:08 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2132 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2392
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P (T /Ta)] | Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatiof |C = I[(Pa/P,)(T,, ST Pressure | Meter | Meter
Positive | Negative | AH,0 (m’/min ) (/min) (°K =°C+273) (mmHg)
5 14 14 28 1.65618 0.80682 320 31.67 303.0 757.0
7 22 22 44 2.07613 1.00894 40.0 39.59 303.0 757.0
10 33 33 6.6 2.54273 1.23350 48.0 47.51 303.0 757.0
13 4.2 4.2 8.4 2.86858 1.39033 56.0 55.43 303.0 757.0
18 55 5.5 11.0 3.28265 1.58961 64.0 63.34 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
1 |Slope (m) 2.07779|Linear Equation rz 0.997373 |Pstd(mmHg) 760.0
2 |intercept (b) -0.02023Set Point Flow Rate ( X ) (m’/min) 1133 r 0.9986856 | Tyrp 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 40.561705x - 1.402679
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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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2024-01042 Date June 24, 2024
Sampler Location AAMuauInUUIN Start Time 10:03 AM
Sampler Number TSP No.A29 Transfer Standard Type Orifice Stop Time 10:13 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2014-02 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
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)(Tm/Ta)]W Qstd = (1/m)[(A-b)] fample Flow Rate Indicatio| |C = '[(Palpsw)(Tsm/Ta)]m Pressure Meter Meter
Positive | Negative | AH,0 (m’/min)) (/min)) (°K = °C+273) (mmHg)
5 14 1.4 2.8 1.65618 0.80682 31.0 30.68 303.0 757.0
7 23 23 46 2.12279 1.03139 38.0 37.61 303.0 757.0
10 33 33 6.6 2.54273 1.23350 44.0 43.55 303.0 757.0
13 44 44 8.8 2.93609 1.42282 50.0 49.49 303.0 757.0
18 6.1 6.1 12.2 3.45707 1.67356 57.0 56.42 303.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 757.0
2
1 |Slope (m) 2.07779|Linear Equation r 0.999554 [pstd(mmHg) 760.0
2 |Intercept (b) -0.02023 |Set Point Flow Rate ( X) (malmin) 1.133 r 0.999777 Ty 1p 298.0
3 |Correlation Coefficient (r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
y = 29.789680x + 6.800141
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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 2024-01042 Date June 24, 2024
Sampler Location TavuaainuuIN Start Time 10:14 AM
Sampler Number PM10 No.23 Transfer Standard Type Orifice Stop Tifne 10:24 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2135 Calibrator Serial Number 2913 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2391
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,O(Pa/P,, d)(Tm/Ta)]w Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatiol |C = I[(Pa/P,)(T/T: an”® Pressure | Meter Meter
Positive | Negative AHZO ( mJ/min ) ( ﬂa/min ) (°K =°C+273)} (mmHg)
5 1.2 1.2 24 1.53332 0.74769 33.0 32.66 303.0 757.0
7 21 21 4.2 2.02840 0.98596 39.0 38.60 303.0 757.0
10 3.8 3.8 76 2.72857 1.32294 49.0 48.50 303.0 757.0
13 4.9 49 9.8 3.09843 1.50095 54.0 53.45 303.0 757.0
18 59 59 1.8 3.39992 1.64605 59.0 58.40 303.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 757.0
2
1 |Slope(m) 2.07779|Linear Equation r 0.998331|Pstd(mmHg) 760.0
2 |intercept (b) -0.02023Set Point Flow Rate ( X ) (m’/min) 1133 r 0.9991652 T, 7p 298.0
3 |Correlation Coefficient ( r) 0.99983|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y= 28‘5?4756x + 10.854869
R?=0.998331
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Jiranatee Assoclates Co, Ltd.
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

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

Certificate No. : COF-013-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

AC

JIRANATEDR ASSOCIATES CO.LLTD,

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratary
Calibration services department.

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice
1 TISCH

: TE-5025A
12913

: Used item
: Environment Research & Technology Co., Ltd.

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

108 Sep 2023
111 Sep 2023
: 13 Sep 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.0+£3.0 °C
:55.0+15.0 %RH
11010 £ 10 hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.5 *C and 47.7 %RH.

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

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

NAC

P JIRANATEE ASSOCIATES CO., 17D,

s e,

Approved signatory:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline,

Traceability: .

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system .of units (51) through the VSL {National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY




JHBRANATEE ASSOCIATES COLLED.

Continuation of Certificate of Calibration Number COF-013-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

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

Table 1: The results of Q Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [0)
Plate [Pa] [Ta) [Tm] ¥
m’/min mmHg °c °c mmHg inH;0 m*/min

1 0.707 753.911 24.39 23.31 54.094 1.809 1341 0.655
2 1.005 753.864 24.49 24.02 58.538 3.610 1.894 0.923
3 1117 753.809 24.30 24.05 40.197 4,715 2.165 1.052
4 1.174 753.829 24.25 23,95 30.361 5.366 2.310 1.121
5 1.417 753.823 24.35 24.06 30.498 7.837 2.791 1.353

Slope (m): 2.07779

Intercept (b): -0.02023

Correlation coefficient (r): 0.99983

Uncertainty (f=2): 0.015  m*/min

Table 2: The results of @ actual calibration data

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

1 0.707 753.911 24.39 23.31 54.094 1.809 0.845 0.659
2 1.005 753.864 24,49 24,02 58.538 3.610 1.194 0.928
3 1117 753.809 24,30 24.05 40,197 4,715 1.364 1.058
4 1.174 753.829 24,25 23.95 30.361 5.366 1.455 1.128
5 1.417 753.823 24.35 24.06 30.498 7.837 1.759 1.361

Slope (m): 1.30141

Intercept (b): -0.01275

Correlation coefficient (r): 0.99983

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

***End of Certificate of Calibration***

o P
N, \G\V

T HRANATIE ASIOCIATES O, LTD. |




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

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

METTLER TOLEDO

Calibration Certlficate ID

METTLER TOLEDO -

Bangna District, Bangkok 10260

+662 723 0382
MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062
s A N
Accuracy Calibration Certificate
Customer
Company: Environment Research & Technology Co., Ltd.
Address: 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong
City: Laksi Contact: Ramita Taengthai
2Zip / Postal: 10210
State / Province: Bangkok
Order Number: i
Gl T
0332963611
Weighing Device
Manufachirer: Mettler Toledo Type: Weighing Instrument
Modet: AB204-S Asset Number: ERTC-L-IN-0048
Sertal No.: 1123103723 Terminal Model: N/A
Building: NA Terminal Serial No.: NA
Floor: 4 Terminal Asset No.: NiA
Room: 406
Range’ /| Max. Capacity Readablity (d)
1 2209 | 0.0001g i
Procedure
Calibration Guideiine: EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work instruction:

CP/W002/20

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

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

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

ac date specific

conditions.

“Temperature Humidity

As Found Start: 25.4 °C End:253°C | Start: 364 % End: 34.9 % \
As Left Start: 25.3 °C End:25.2°C | Start:34.9% End: 34.1% ’
" e .
As Found Calibration Data: 15-Jan-2024 i Z"""L‘”‘"/
As Left Calibration Date: 15-Jan-2024
lssve Date: 15-Jan-2024 Nithit Jongkrod
" WV
Technical Manager / Head of Calibration Center
Software Vorsion: 1.23.2.187 © METTLER TOLEDO Page 10f5

Report Verslon: 2.17.16
Form Number; F103C

‘This is an original document and may not be partially reproduced without the
written aof the issuing Y-

TH3067-067-011524-ACC-TH
Measurement Results
Repeatabllity
Test Load: 100 g
As Found AS Laft ; As Found
1 99.9993 100.0002 g AsLeft T (Test Pont)
2 99.9993 g 100.0002 g
3 09,9992 g 100.0003 g
4 99.9992 g 100.0002 g
5 99.9993 g 100.0002 g
6 99.9994 g 100.0003 g g
7 99.9993 g 100.0002 g
8 99.9992 g 100.0001g
9 99.9993 g 100.0002 g
10 99,9994 g 100.0003 g
8 -
Standard i
Deviation 0.00007 g i 0.00006 g
&
The "d” In the graph the of the val 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
TestLoad: 100 g
s Founa o Lot T
1 99.9993 g 100.0002 g 1d -1d
2 99.9994 g 100.0003 g
3 99.9994 g 100.0003 g
4 99.9992 g 100.0001 g
5 99.9992 g 100.0001 g
Madmum
Deviation 0.0001¢g 0.0001g As Found
The "d” in the graph rep the ility of the ral in which
the test was performed.
Softwara Version: 1.23.2.187 ©METTLER TOLEDO Page20f§

Report Verslon: 2.17.16
Form Number: F103C

This is an original document and may not be partially reproduced withoul the

written of the issuing




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

METTLER TOLEDO -~ =

Error of Indication
As Fournd
Reference Valus Indication Error of Indication Expanded Uncerainty: 1|1k
S 0.0000 g 0.0000 g 0.0000 g 0.16 mg 2
2 0.0500 g i 0.0501 g 1 0.0001g 0.17 mg 2
3 0.1000 g 0.1000 g 0.0000 g 0.17mg 2
4 0.5000 g 0.5001 g 0.0001g 0.17mg 2
5 1.0000 g ! 1.0000 g 0.0000g 0.17mg 2
6 5.0000 g : 4.9999 g -0.0001 g 0.17 mg 2
7. 10.0000 g 9.9998 g -0.0002 g : 0.18 mg 2
8 | 50.0000 g 49.9996 g -0.0004 g i 021mg 2
9 10000019 | 99.9993g -0.0008 g 0.26 mg 2
10 | 150.0001 g | 1499989 g -0.0012¢g 0.36 mg 2
n 200.0000 g " 1999985 0.0015g 0.40 mg 2
AsLett
Reference Valus | Indication Egror of Indication Expanded Uncertainly K
i1 0.0000 g i 0.0000 g 0.0000 g i 0.14 mg 2
2 0.0500 g 0.0500 g 0.0000 g : 0.15mg 2
3 0.1000 g 0.1000 g 0.0000 g i 0.15mg 2
4 0.5000 g ! 0.5000 g 0.0000 g : 0.15mg 2
5 1.0000 g . 1.0000 g 0.0000 g 0.15mg 2
[3 5.0000 g i 5.0000 g 0.0000 g 0.16 mg 2
o7 10.0000 g . 10.0000g 0.0000 g 0.16 mg 2
8 | 50.0000 g . 50.0000g 0.0000 g i 0.19 mg 2
9 | 100.0001 g . 100.0002g 0.0001g : 0.25mg 2
10 150.0001 g . 15000029 0.0001g ! 0.35mg 2
1! 200.0000 g ' 2000001g 0.0001 g ! 0.39mg 2

]

* AsLeft

B
£
<
3 l
8 s b I 3 I For improved legibility of the graphics
2 £ 1 pa 1 1 only increasing measurement points
3 T are shown and measurement points
3 T close to zero are not displayed.
] S

: 30 100 130 200

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

Callbration Cerilficate ID

METTLER TOLEDO --~ -

[

Remarks

TH3067-067-011524-ACC-TH
Test Equipment
All weights used for gical testing are bie to national or intemational standards. The weights were calibrated and certified by
an dited calibration || Y. .
Welght Set 1: OIML E2
Weight Set No.: WsS52 Date of Issue: 22-Nov-2022
Certificate Number: 182272 Calibration Due Date: 21-May-2024
Thermo Hygrometer
Equipment No.: IN302 Date of Issue: 11-Oct-2023
Certificate Number: $G-H-00656/66 Calibration Due Date: 08-Oct-2024

Value of the built-in weight adjusted

Equipment condition: Good

Next calibration according fo customer's procedure

Calibration data not decide by calibration laboratory

End of Accredited Section

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

© METTLER TOLEDO Page3of §
This is an original document and may not be partially reproduced without the

Software Version: 1.23.2.187
Report Version: 217,16
Form Number: F103C written of the issuing

Software Varsion: 1.23.2.187
Repart Verslon: 2.17.16
Form Number: F103C

© METTLER TOLEDO
This Is an originat dosument and may not ba partially reproduced without the

written

of tha lssuing Y.

Page4of 5



Attachment to Calibration Certificate:
TH3067-067-011524-ACC-TH
GWF? Certificate

oot et 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 1t uncertainty in use: 3.0-10%/K GW

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

Unearization of Uncertainty Equation

Certificate

"1! o00001g | 2209 | Uy = 0.17 mg + 0.0136 mg/g - R ‘ Uy = 0,15 mg + 0.00644 mg/g - R |

To optimize the stability of the finearization, 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.

and Rela \ y in Use for Various Net (Examples) As As
Net Indication As Found AslLeft W L ft %@@
0.0220 g 0.17mg | 0.77% 0.15mg 0.68% FOU nd e
0.2200 g 0.17 mg 0.079% 0.15mg 0.069%
2.2000 g 0.20 mg | 0.0091% 0.16 mg 0.0075%
22.0000 g 0.47 mg 0.0021% 0.29 mg 0.0013% The weighing device meets the given The weighing device meets the given
22000009 32mg 0.0014% 1.6mg 0.00071% process requirements. process requirements.
\ Tests Performed: As Found 1 Asleft
E: g
z 2
g 5 Process Requirements
5 3 .
£ 2 \ Weighing Tolerance: 1% l Smallest Net Weight: 0.0500 g Safety Factor: 2
B 2
2 g =
Welghing Range [%] Reading [g]
As Fourd As Left
Fetative Modsroment Uncertainty [ %)
Wongreng Toermee: 1%
Safe To'Weigh
Wagting Rangs [g] Cipacty
00U g 00T g G068 g
Raadatity Smailast Net Wingh
ey
Dtormned
Whilo tho values In this graph reflect the actual results, the curves aro simply a visual reprosentation. This graph rofiacts As Loft testing, unless only As Found
‘was performed.
Softwara Vorsion: 1.23.2.167 © METTLER TOLEDO Page 5 of 5 Software Varsion: 1.232.187 © METTLER TOLEDO Page 1 of4
Report Version; 2.17,16 This is an original document and may ot be partially reproduced without the Report Version: 2,17,16 This s an original document and may not be parially reproduced without the

Form Number: F103C wrilten of the issuing Form Number; F103C written permission of the issulng cafibratlon laboratory,




Attachment to Callbration Certificate: T Attachment to Calibration Certificata: T
TSSO AT METTLER TOLEDO --= - TS AT METTLER TOLEDO --~ -

GWP® Certificate GWF® Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary
, ‘ . Safety Facor | ‘As Found| ,
Tolerance 1 2 ! 3 5 f 10 AsLeft!

0.1% 017097 g 034671 g 0527429 0.90460 g 1951109 —

0.2% 0.08490 g 0.17097 g 0.25823 g 0436439 0.90460 g 5 = Failed

0s% 0.03382 9 0.06783 g 0102029 0.17097 g 034671 g ;
1% 0.01689 g 0.03382 g 0.05080 g 0.08490 0.17097 g 1 = Safety Factor nol met
2% © o00sadg 0.01689 g 0.02535 g 0.042319 0.08490 g
5% 0.00337 g 0.00675 g 0010139 0.01689 g 0.03382g Repeatability

Pass: The determined minimum weight meets the requirement for the smallest net weight.
Test Load: 100 g

As Left Minimum Weight Table

Minimum welghts for diffierent weighing tolerances and safety factors Tolerance ContolLimit | Swl.Devialion
h ¢ N/A |

; Safoty Factor 0.1% NIA i N/A
Tolerancs 1 2 3 ‘ 5 10 0.2% 0000059 &
01% 0.15153g | 0305049 0460569 077780 160910 g 0.5% 0.00013 ¢ 0.00007 g* ; 0.00006 ¢* R :
02% | 0.07552g 015153 g 0.22803g 038254 g 0.77780 g 1% 0.00025 g Y ] Y
05% | 0.03015g 0.06038 g 0.09068 g 0.15153g 0.30504 g 2% 0.00050 g e 7 M
1% ; 0.01507 g 0.03015 g 0.04525g 0.07552 g 0.15153 ¢ ! 5% 0.00125 g < ‘ ‘ '
2% | 0007539 0.01507 g 0.02261g 0.03770g 0.075529 » ) )
», *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% : 0.00301 g 0006029 0.00904 g 0.01507 g 0.03015g

repeatability test and the calculation of the minimum weight.
Pass: The determined minimum weight meets the requirement for the smallest net 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, Eocentncny

113, 15, or 1110 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: 100g

The safety factor for As Found is always 1. This implies no safety factor. As Found testing locks at the behavior of the instrument from the past | AsFound f
&

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 Tolerance Control Limit 1 ‘ Dévlaﬁon “ :Resuli | Dovlation Result

measure to apply for future measurements. 0.1% 0.0500 g <« v
0.2% 0.1000 g v ‘/
Notes on minimum weight values In above table: 0.5% 0.2500 ¢ o B
, ) 0.0001 g 0.0001g
1. f "N/A™ s shown above, no appropriate value could be calculated. 1% 0.5000 g o v
2. METTLER TOLEDO is not responsible for the definition of the process requirements. 2% 1.0000 g &
5% 2.5000 g - : - :
The weighing tol is met if the deviation is less than or equal to the corresponding controf limit.
Software Version: 1232187 © METTLER TOLEDO Page 2 of 4 Software Vorsion: 1232.187 © METTLER TOLEDO Page 3 of 4
Report Version: 2.17.16 ‘This is an original document and may not be partially raproduced without the Report Version: 2.17.16 This is an origlnal document and may not be partially reproduced without the

Form Numbaer; F103C written of the Issuing Form Number: F103C writlen of the Issulng Y.




Attachment to Calibration Certificate: METTLER TOLEDO

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

Error of Indication

As Found

Cantrol limits for various weighing tolerances
ReferoncoVaiue | Emor . [ 0% [ oz% [ os [ oww Toow T s% |
NIA ! N/A NIA NIA

0.0000 g 0.0000g | N/A N/A
50.0000 g -0.0004 g 0.0250 g 0.0500 g 0.1250 g 0.2500 ¢ 0.5000 g 1.2500¢g
100.0001 g -0.0008 g 0.0500 g 0.1000g 0.2500 g 0.5000¢ 1.0000 g 250009
150.0001 g 000129 0.0750 g 0.1500 g 0.3750g 0.7500 g 1.5000 g 375009
200.0000 g 00015 g 0.1000g 0.2000g 0.5000 g 1.0000g 2.0000g 5.0000g
Result « | W o v - i
As Left

Control limits for various waighing folerances
Rooroncovave | Emor | or% | ozx | o [ | ax [ s

i

00000g = 0.0000g N/A NA NIA ! NIA NIA NA
50,0000 g 0.0000 g 0.0250 g 0.0500 g 0.1250 g 0.2500g 0.5000 g 1.2500 g
100.0001 g 0.0001g 0.0500 g 0.1000 g 0.2500 g 05000 g 1.0000 g 2.5000 g
150.0001 g 0.0001g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 3.7500g
200.0000g | 0.0001¢ 0.1000g | 020009 0.5000 g 1.0000g 2.0000 g 5.0000g
RES! Vs ‘ o & : o L '

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.2.187 © METTLER TOLEDO Page 4 of 4
Report Version; 2.17.16 This is an original document and may not be partially reproduced without the
Form Number; F103C written of the Issulng Y.




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 12 April, 2023 Certification No, 160/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments [nc.

Type : Weather Wizard Il Product No. 7425

Serial No. WES1016A20 ID No. : No.10

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 1009.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

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

JAPAN QUALITY ASSURANCE ORGANIZATION - Standard Venqeifj};étm @3&%
LR D, R, T
f"c?;‘g o e, d;;\h’

I W, &

Calibrated by : H@ . Signed
Mr. Watcharapol Subwat Mr.Risood Pjomsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 160/23

12 April, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inchos H20 | inchos H20 | m/Sec m/sec m/sec
1.00 - - - 04 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 125 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : S % k
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 April, 2023 Certification No. 157/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WCB1112A76 ID No. : No.15

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 1008.2 hPa

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

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Ve!o;jjy'fé’fQ‘;:g(;}f%@é:?k%
p 3 ‘ﬁk
. b
Calibrated by : HG\\MTBt Sigfed : , ‘;3
Mr, Watcharapol Subwat od Promsut fE;

Mechanical Engineer

e,

D
:
Y, D o




4353 Sukhumvit, Bangna

THAI METEOROLOGICAL DEPARTMENT

» Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 157/23

12 April, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 |  mm/sec m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.04 - - - 6.7 0.34
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

w§M¢L

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEFARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 9 October, 2023 Certification No. 353/23
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard lll Product No. 7425

Serial No. WE91016A06 ID No. : No.8

Customer : Environmen! 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 1010.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 seriat 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0.-20-m/sec
5 L

Calibrated by : &\b'\”mf"\- Slgned \

Mr. Watcharapol Subwat Mr i Plsbod élomsut

|
. . i
Mechanical Engineer %
|




THAI METEOROLOGICAL DEPARTIMENT

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

The Result of Calibration ,

Certification No, 353/23

9 October, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
ni/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.8 0.21
13.01 - - - 12.5 0.51
15.01 Lo “ - 14.8 0.21
17.02 - - - 16.5 0.52
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : ‘ * K
Mr. Watcharapol Subwat

Mechanical Engineer




1Al 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 17 April, 2024 Certification No. 184/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 11l Product No. 7425

Serial No. WC60110A03 ID No. : No.11

Customer : Environment Research & Technology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : %M-Pk s

Mr. Watcharapol Subwat . Pisood Kromsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 184/24

17 April, 2024 - Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Ancmometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 04 0.60
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.04 - - - 6.3 0.74
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 051
15.01 - - - 14.8 0.21
17.02 - - - 16.5 0.52
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

N@jﬂ«w\

| A |
Mr. Watcharapol Subwat Mcai%eorcilogicg,l,\I_ljsgruments

. . 3
Mechanical Engineer LT

ureau
LR} i
4o i
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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

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

.o

Sound Level Calibrator
BSWA Technology
CA114

470160

94.1

1,000 Hz.

Mr.Akarawat Kochobog

June 24, 2024

uSn IWsifies aeudauaud $1ia : lasamsiiaugammnasn THIG

Ao A4d & < o w
UMM 42 aasialssi 3na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-21D 820449 93.8 94.1 Pass
2 Scarlet Tech ST-11D 820801 94.0 94.1 Pass

Checked By

\.7

[ WA =

e }""T
e =/ e
’*'\;,‘,s/y oo|
. P A 1
envi researeh oo S-E%8 (j t‘
e nmo soo

EXIRONMIBNT REQEARCR & TECHNGLOBY CO_LTD Approved By

Mr.Prayhn Detkla

Technician

Ms.Sutatip Im-noi

Environmental Scientist

Page 1/1



THAILAND

ATISTH NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1 (23 +3)°C
Manufacturer :BSWA TECH - Relative Humidity : (50 + 15) %

Model : CAll4 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1470160

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 - 3 Qct. 2023
Date of Calibration ¢ 50ct. 2023 i /2})
|

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.

. FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

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




THAILAND

o NSC-TiSI-T1S 17025
A3ITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%. .

Nominal Output of Unit Under Test = 94 dB re 20[.Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 2
172 inch Bruel&Kjaer 4180 94.14 0.14 +0.10 +0.75 dB
2. Frequency-
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1000.6 0.6 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.80 +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 b
....... 4/4"“4,;:/

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Date of Calibration 5 Oct. 2023 Industrial Metrology and Testing Service Centre

Date of Issue 9 Oct. 2023 Ref:2011266100303875002

End of Certificate 2/2

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.

FM.BL.MTC.002 Rev.4

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

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www tistr.or.th

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

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

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

.o

Sound Level Calibrator
Quest Technologies
QC-10

Q9010208

114.2

1,000 Hz.

Mr.Akarawat Kochobog

June 27, 2024

u3un Isified aeudauaud $1ia : lasansfiaugasmnssu SHIG

A o da < < . a
UM T3 aastatssu 3na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 RION NL-42 00484663 113.9 114.2 Pass

I <y T

% [ Va9

) | eavircsearsh HBS =

.~ omo woo t/ﬁ (]
Checked By (A - 6&7@7@?@;&7@&&6?&65@1 s Approved By

Mr.Prayulm Detkla

Technician

Ms.Sutatip Im-noi

Environmental Scientist

Page 1/1
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A7TISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0678 MTC No. EEL. BP. 7/0966

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature :(23+3)°C
Manufacturer : Quest Technologies Relative Humidity : (50 +15) %

Model : QC-10 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : Q19010208

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4, Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
7. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
_ 8. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
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 : 4 Sep. 2023
Date of Calibration : 8Sep. 2023 1/ &,

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitewww.tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025

AITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0678 MTC No. EEL. BP.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =114 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20pLPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

7/0966

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 114.22 0.22 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
172 inch Bruel&Kjaer 4180 1001.0 1.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 0.55 +0.50 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included,
Calibrated by : Approved by:
......... Y -
(Mr.Weerachai Deechaiyae) uaypa)
Electrical and (aieac rongc Standards Laboratory
Date of Calibration 8 Sep. 2023 Industrial Metrology and Testing Service Centre
Date of Issue . 11 Sep. 2023 Ref : 2011266090403475003

End of Certificate

2/2

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

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

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

Office/Laboratory

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

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

Office

Thailand

FM.BL.MTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

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

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S0 %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES w

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/f/,\?\\
gmma

WL
S,

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

NSC-TISI-TiS17025
CALIBRATION 0008

Certificate No. : 247680
Page: 10of 2

Certificate of Calibration

Digital Thermometer With Sensor

This cerlificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services.

Testo

926
5609260110250914
EQL-058

Used ltem

04 April 2024

11 April 2024
to 22 April 2024
2404-0204DN

(25 +3) °C

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

(50 +20) % 30, 32 Rama || Soi 63, Rama |i Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-T0O1 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.

The temperature scale used was based on 1TS-90.

Condition of this result of calibration

1.Reference standards instruments :

1) Black Stack Thermometer
2) PRT Scanner Module

3) Industrial Platinum Resistance Thermometer

Instrument Model Serial No. Certificate No, Due Date
1560 8C454 231600 30 May 2024
2562 A01303 231600 30 May 2024
5627 739433 231600 30 May 2024
5627A 979442 231600 30 May 2024

4) Industrial PRT Probe

2.The certificate is valid

only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Anuchit Pangchata
24 April 2024 [

//

] Phalinee Prabpaipal

Approved Signatory :

[ ]Chatchawan Khunpiluek
{ vl Wanlop Larpkern

B 0339284




Result of Calibration:-

Function:

Immersion
Depth
{ mm.)

150
150
150
150
150
150
150
150
150
150

Result of Calibration:-

Function:

Without Adjustment
Temperature measurement
This equipment was connected with Thermocouple Type T

Standard uuc*
Temperature Reading
(°C) (°C)
3.0011 2.9
20,0003 19.9
35.0029 34.9
103.0021 102.8
104.0001 103.8
120.0034 119.8
140.0021 139.6
150.0000 149.7
170.0020 169.6
180.0029 179.5

Error
(C)
-0.1011
-0,1003
-0.1029
-0.2021
-0.2001
-0.2034
-0.4021
-0.3000
-0.4020
-0.5029

Without Adjustment
Temperature measurement
This equipment was connected with Thermocouple Type T
Dimension of probe : Diameter 5 mm., Length 112 mm. Sheath material : Stainless Stee|

Immersion Standard uuc*

Depth Temperature Reading Error

(mm.) (°C) (°C) (°C)
100 41.5007 41.2 -0.3007
100 45.0026 44.8 -0.2026
100 50.0030 49.9 -0.1030
100 83.0039 82.7 -0.3039
100 92.0003 91.7 -0.3003
100 95.0027 94.6 -0.4027
100 150.0015 149.3 -0.7015

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

-00o0-

ID No. EQL-058

Cert. No.: 247680
Page.: 2 of 2

Uncertainty
of Measurement

(°C)
0.24
0.24
0.24
0.37
0.37
0.42
0.47
0.49
0.49
0.55

ID No. EQL-058 Water Proof

Uncertainty
of Measurement

(£C)
0.24
0.24
0.24
0.32
0.34
0.35
0.49

/M

a1210864



7 Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

salibration Date:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S-5%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ibﬂ%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %, /7~

1]
N

O
l'/"/u!u\\‘\\\

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

CALIBRATION 0008

23T475
10of 2

Certificate No. :

Certificate of Calibration bage

Digital Thermometer With Sensor
This certificate may not be reproduced other than in full,

Testo
except with the prior written approval of the head of
926 Corporate Services 3: Equipment Calibration and Testing Services.
33824123/004
EQL-138
Used item

09 March 2023
20 March 2023

to 22 March 2023

Reference: 2303-0314DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)
Ambient Temperature: ( 25 £ 3) °C :
Relative Humidity: (50 + 20) % 30, 32 Rama |l Soi 63, Rama Il Rd,,

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-90.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Instrument ‘Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 ATAB09 2211274 17 Oct 2023
2) Industrial Platinum Resistance Thermometer 5627-12 571970 2211274 17 Oct 2023
3) Industrial Platinum Resistance Thermometer 5627 824304 2211274 17 Oct 2023

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Cenlification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

//V/

] Phalinee Prabpaipal

Calibrated by :
Issue Date :

Sataporn Mulkammee Approved Signatory : _
23 March 2023 [

[ ]Chatchawan Khunpiluek
[ v} Wanlop Larpkurn

B 0310381




Result of Calibration:-

' ~ Function:
This equipment was connected with Thermocouple Type T

Without Adjustment
Temperature measurement

Immersion Standard uuc*

Depth Temperature Reading Error

(mm.) (°C) (C) . (°C)
150 2.9962 2.6 -0.3962
150 35.0051 34.8 -0.2051
150 36.0061 35.8 -0.2061
160 36.9974 36.8 -0.1974
150 41.5051 41.4 -0.1051
150 43,9973 43.9 -0.0973
150 55.0047 55.0 -0.0047
160 169.9960 170.4 0.4040

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

-00o-

i

Cert. No.: 237475

ID No. EQL-138

Uncertainty
of Measurement

(+C)
0.24
0.24
0.24
0.24
0.24
0.24
0.25
0.55

Page.: 2 of 2

-

a 1154410









Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

W\,
SN,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i'ﬁﬂ/i&f&
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 77~ B/
TEL. 0-2717-3000-24 FAX. 0-2719-9484 “ehibbt
CALIBRATION 0008
Certificate of Calibration ~ cerifieate :g"e | 2anz2ie

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
- Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used ltem

12 October 2023

17 October 2023

to 20 October 2023

Reference: 2310-0447DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)
Ambient Temperature: (256 +3)°C

o 30, 32 R Il Soi 63 d.
Relative Humidity: (50 %20) % ' ama [I Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024
2) Dew Point Hygrometer Optidew 401 164756 TH-0158-22 13 Dec 2023

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

3.This Cerlification is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)

v {KJOUV\
Calibrated by :
Issue Date :

Surasit Phansudnoi Approved Signatory :
26 October 2023 [

] Chakrit Waewwanjua
[ ] Pornthippa Tameyakul
{1 Viporn Tantiyawutti

r N327R4K




Cert. No.: 23H2216

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (R.H.) (%R.H.) (+%R.H.)
25.0 30.1 30.0 -0.1 1.6
25.0 40.1 39.0 -1.1 1.5
25.0 50.1 49.0 -1.1 1.7
25.0 60.0 59.0 -1.0 1.7
25.0 75.2 75.5 0.3 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard vuc Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (°C)
15.046 15.0 -0.046 0.72
19.975 20.0 0.025 0.72
25.022 25.0 -0.022 0.72
30.000 30.0 0.000 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-
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CALIBRATION 0049

CERTIFICATE No : 23T7718 PAGE: 1 0OF2
REFERENCE No : 70152-2

Certificate of Calibration

EQU;PMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
MODEL : G13004
SERIAL No : N/A
" No : EQL-111 ’
RESOLUTION : 1°C
TYPE Coe TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
‘ 30,32 RAMA 11 SO1 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHARUKIT L.

CALIBRATION DATE : 15-Aug-2}/

APPROVED BY : %
}>ONGS‘QP< .

ISSUED DATE : 15-Aug-23

RECEIVED DATE : 08-Aug-23

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

F-GOIO REV 03




QUALITY CALIBRATION CO.,LTD.

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

CERTIFICATE No : 23T7718 PAGE : 2 OF 2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL : G13004

ID No : EQL-111 SERIAL NUMBER : N/A

RESOLUTION : 1°C TYPE TOTAL IMMERSION

RECEIVED DATE 08-Aug-23 CALIBRATION DATE 15-Aug-23

AMBIENT TEMPERATURE 23°C+3°C RELATIVE HUMIDITY 50 %RH *+ 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
1TS-90.

JERENCE STANDARD INSTRUMENTS :- ‘ ’

[

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1502 77964 23T3927 08-Mar-24
2) SPRT PROBE 5614 636626 23T3927 08-Mar-24
3) PRECISION BATH 7320 A21105 22T13199 14-Dec-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
-NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM OF
(°C) ©C) (mm) TEMPERATURE MEASUREMENT
9] &°C)
115.013 115.0 120 0.013 N/A 0.15
120.998 121.0 124 -0.002 N/A 0.15

UUC* : UNIT UNDER CALIBRATION
REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

END OF CALIBRATION REPORT

F-GO10 REV 03/7F g |




U2

TususaIn1sgaLL ey “LAsasinauylnHa’
(Calibration Certificate of Conductivity Meter)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %M\/ﬁg?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 RIAME SC-TIS(-TI:;;(]‘;
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 24CH59
Page.: 1 of 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : TOA

Model : CM-41X

Serial No. : 842572

ID No. : EQL-211

Condition As-Received: Used Item

Received Date : 11 January 2024

Calibration Date : 15 January 2024

Reference : 2401-0300DN-1

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

30, 32 Rama Il Soi 63, Rama | Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Ambient Temperature : (25 + 2.5) °c
Relative Humidity : (50 = 15) %
Calibration Procedure: In -house method :

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

SL‘MV

Approved Signatory

Approved by :

(\/)Saithip Meangmai
() Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 17 January 2024

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0062587




Cert.No.: 24CH59

Page.: 2 of 3
Condition of this result of calibration
. 1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 2311051 05 Sep 2024
2) Ref. Std.Thermometer 4982054 110RC044 231908 26 Jul 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Si

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
147.0 pS/cm CPA Chem 913595 14 July 2024
1.413 mS/cm CPA Chem 931955 30 Sep 2024

12.880 mS/cm CPA Chem 913597 14 July 2024

- Control Conductivity calibration solution temperature by Water bath (25:0.1) ke
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 147.0, 1413.0, 12880 pS/cm
Conductivity Electrode Serial No.: 806F0005

Standard After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading of Measurement factor
t
() )
147.0 uS/cm 147.1 pSicm 0.99 uS/cm 2.00
1.413 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
12.880 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

-4 ' 1 R
- Adjustment Cell constant = 147.0 pS/cm 96.8 m ,1.413 mS/cm=98.0 m ,12.880 mS/cm =99.4 m !

ch }a{»[ﬂ

al197672



Cert.No.: 24CH59
" Page.: 30f 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : CT-58101B
- Serial No. : 806F0005
Dimension of probe;

- Length : 114 mm

- Diameter : 12 mm

- Immersion Depth : 100 mm

Calibration Standard uuc Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
o (4] o o o

(C) (C) (C) (C) (x C) k
25.0 25.003 25.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-
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Equipment;
Model:

Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

O}m@*\k

Certificate of Calibration

TURBIDIMETER Certificate No.:
2100N Issued Date:
970400003415 (EQL-024) Job No.:
HACH Page:

In Condition

TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama i Rd.,

Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperature 23 °C
Humidity 50 %RH

+

2 °C
15 %RH

4

Environment Laboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Miss.Orawan Khlaiphioi
14 September 2023

&= DKSH

C08230153

15 September 2023
WO-00005226

1 of 2

In house method, CAL-WI-23, base on Hach Manufacturer Method 8195

This certificate is traceable to Primary standard Fromazin and StablCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company

Certificate No. A1075, A1074 , A1091 , A1074 , A1074

(Miss Orawan Khlaiphloi)

Person in charge

Ve

(Mr. Nitinun Srihawan)
Authorized signatory

This certificate is Issued the units of measurement according to the Intemational System of Units (S). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated Is the expanded uncertainty which is obtalned from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a leve! of confidence of approximately 95%. )t is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uhHi ARy maTuTal $1%R
DKSH Technology Limited

2533 OUUAPAN WA29U9N 1wansETUNY nqammImAT 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Emall: Info.calibration@dksh.com  Website: www.dksh.com/scientific-thalland

Delivering Growth - in Asia and Beyond. '

CAL-FM-C08-08: 20 Jul 2022



S DKSH

Certificate No.: C08230153 Page 20of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.088 -0.038 0.0 0.070
20.40 19.1 1.30 0.0 1.0
205.0 195 10.0 0.5 10
1028.0 952 76.0 0.9 50
4068.0 3942 126.0 0.9 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.060 0.084 -0.034 0.0 0.070
20.40 20.4 0.00 0.0 1.0
205.0 205 0.0 0.5 10
1028.0 1026 2.0 0.5 50
4068.0 4063 5.0 0.5 200
The End of Certificate

Vi Mntosioy inaTuTal d1in
DKSH Technology Limited

2533 pUugyuIn nUueIn wanstTuus nqsinmmauns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.convscientific-thailand

Delivering Growth - in Asia and Beyond.

]

CAL-FM-C08-08: 20 Jul 2022
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(Calibration Certificate of Standard Weights)




Equipment :
Manufacturer:
Model :

Serial No.:

iD No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES JGE=WEA
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~ |

\\\\np:,,,/’
N N

7,

'Y,

=
2
“,

NSC-TISI-TIS17025
CALIBRATION 0008

AR

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

Certificate of Calibration Certificate No. : 24M150

Standard Weight
LS

EQL-121

Used ltem

18 January 2024
26 January 2024

2401-0593DN
(23 %2) °C

(50 + 10 ) %

1017.0 hPa

Page: 1of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Calibration and Testing Services,

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

30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using calibration procedure CP-M06 according to OIML R111-1 Edition 2004 (E).

Condition of this result of calibration

1.Reference standards instruments :

Instrument
1) Standard weight Set (E2)

Mode) Serial No. Certificate No. Due Date
YCS31-712-00 50202965 MM-0109-22 11 Jul 2024

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

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

4.This Certification Is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory :

Issue Date : 29 January 2024

S e

[ ]Phalinee Prabpaipal

[~TSura Suwannasri

[ ]Sorapong Koomkainam

R N333471




Cert No.: 24M150

Page: 2 of 2
Result of calibration Without adjustment

Uncertainty of Maximum

Nominal . .
Marking Conventional mass Measurement Permissible error
Value :
(%) (%)

50 g None 50.00001 g 0.10 mg 0.30 mg

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 %.

-00o-
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Equipment :
Manufacturer.
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

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

Standard Weight

EQL-258

Used ltem

18 January 2024
26 January 2024

2401-0593DN
(23 +2) °C

(50 + 10 ) %

1016.7 hPa

1
N2

,

'y

/—/\\
%, NN
ll/’ll"][l\“\\

N

)

o

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Certificate No. : 24M151

Page: 1of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Corporate Services 3. Equipment Calibration and Testing Services.

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

" 30, 32 Rama !l Soj 63, Rama !l Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using calibration procedure CP-M06 according to OIML R111-1 Edition 2004 (E).

Condition of this result of calibration

1.Reference standards instruments :

Instrument
1) Standard weight Set (E2)

Model Serial No. Certificate No. Due Date

YCS31-712-00 50202965 MM-0109-22 11 Jul 2024

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

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

4.This Cerlification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory :

Issue Date : 28 January 2024

[ 1Phalinee Prabpaipal
L-TSura Suwannasri

[ ]Sorapong Koomkainam

B 0333472




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

TEL. 0-2717-3000-24 FAX. 0-2719-9484 sc-lsmsnos
CALIBRATION 0008

Certificate of Calibration Certificate No. : 23M1557

Page: 1of 2
%\' Equipment : Standard Weight
’g Manufacturer: _ This certificate may not be reproduced other than in full,
' except with the prior written approval of the head of
i‘:“ Model : - Corporate Services 3: Equipment Calibration and Testing Services.
)
e Serial No.: M 0030/11
s '
F\: ID No.: EQL-139
z_;’,{': Condition As-Received: Used ltem -
Received Date: 10 August 2023
i
5’.//_/} Calibration Date: 17 August 2023
| Reference: ' 2308-0284DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: (23 £ 2) °C

0, ) I i 4 *y
Relative Humidity: (50 t 15 ) o 30, 32 Rama Hl Soi 63, Rama Il Rd

. Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006.2 hPa

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
b : agains! standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
’ of 23.7 °C material density of weight is 8000 kg/m?, '

z . Condition of this result of calibration

1.Reference standards instruments :

“ Instrument Model Serial No. Certificate No. Due Date {
Wi 1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024 ;
2.This certificate is not certified for any commercial transaction. ,

b 3.The certificate is valid only to the item calibrated on date and place of calibration. \
a 4.This Certification Is traceable to the International System of Unit maintained through:- /
N /

| -National Institute of Metrology Thailand (NIMT)

)
;
N ‘

E ‘:“ Y

Y, :
3 ?

5 =

Calibrated by:  Thapakorn Thammachai Approved Signhatory :
Issue Date : 17 August 2023 [ ]Phalinee Prabpaipal

[~T Sura Suwannasri

[ ] Sorapong Koomkainam
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A Cert No.: 23M1557 9
)‘ Page: 2 of 2 (/l(
5
) 3
éé Result of calibration Without adjustment )(;ﬁ
;'é, Nominal Uncertainty of Maximum )'
f’ Value - Conventional mass Measurement Permissible error (]
) (%) (%), 3
(3 . 2g 2.000018 g 0.040 mg 0.12 mg W
: 1
,;@/), The reported uncertainty of measurement was based on a standard uncerainty multiplied by a coverage g;
)‘ factor k= 2, providing a level of confidence of approximately 95 %. [/
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 Nsc.ns].ﬂsnl;zs
CALIBRATION 0008

Certificate of Calibration Certificate No. : 23M1558

Page: 10of 2

Equipment : Standard Weight
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 111194569
ID No.: EQL-149
Condition As-Received: Used ltem
Received Date: 10 August 2023
Calibration Date: 17 August 2023
Reference: 2308-0284DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: ( 23 £ 2) °C

Relative Humidity: (50 £ 15 ) % 30, 32 Rama |l Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1005.75 hPa

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.7 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Mode| Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

= =

Calibrated by :  Thapakorn Thammachai Approved Signatory :
Issue Date : 17 August 2023 [ ]Phalinee Prabpaipal

[~ Sura Suwannasri

[ ]Sorapong Koomkainam

B 0322292




Cert No.: 23M1558
Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (%)
20 g 20.000008 g 0.080 mg 0.25 mg

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

-00o-
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(Calibration Certificate of Turbidimeter)




Equioment: TURBIDIMETER Certificate No.: C08220167
Model: 2100N fssued Date: 21 September 2022
Serlal No. (or 1D.): 970400003415 (EQL-024) Job No.: KSPR2211615
Manufacturer: HACH Page: 1of 2
Condition: in Condition

Customear: TEST TECH CO., LTD.

30,32 Rama i Soi 63, Rama I Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Emviromment Gondition: Temperatwre 23 °C 2 °C
Humidity 50 %R & 156 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr.Wasan Nuchnabee

sgfibration Date: 21 September 2022

The Metiwod used: In house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Traceabilily: This certificate i$ tracsable to Primary standard Fromazin and StabiCai accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Cerlificate No. A1075 , A1074 , A1091 , A1074 , A1074

| I
e nn s
i/ g’?’im::,;;f P L Faveea
(Mr. Wasan Nuchnahas) (Mr. Thalerngkeat Poungngam)
Person in charge Authorized signatory

This cerlificate is issued the units of measurement according to the Intemational System of Units (S1). H provides traceabliity of measurement to International or
national standard or other recognized nationa! stendard laboratories.

The measurement uncertainty stated Is the expanded uncertainly which Is obtained from the standard unceriainty multiplied by the covarage factor (=2} to
provide a level of coniidence of appraximately 85%. It Is determinad in accordance wilh the Guide lo Expression of Uncertalnty In Measuremnent {GUM).

These results may bo afiected by deviations from epecifisd conditions. Tha results relate only to the items tested, calibrated or sampled. The report shall not b
reproduced except in full without approval of DICSH Technelegy Limited.

uSila Fietasast tanTulal g

DKSH Technology Limited

2533 AR 10N 1enTEIene ngatavasiung 10260

2533 Sukhumvit Road, Bangehak, Phrakhaneng, Bangkok 10260

Phone: +66 2638 7000 Emall: Info.calibretion@dish.com  Webshte: wwwrdksh.confscienttiic-thalland

Delivering Growth - in Asla and Beyond. CAL-FM-CO8-08: 20 Jul 2027




Calibration Resulin:

Besor Adjustment

Certificate No.: C08220157

Page 20f2

Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.080 0.048 0.012 0.0004 0.070
20.40 20.1 0.30 0.05 1.0
206.0 204 2.0 0.5 10
1020.0 1013 7.0 1.2 50
46650 3875 190.0 1.8 200
After Adjustment
Std Turbidlity (NTU) UUC Reading Correction Deviation Uncertalnty
0.080 0.057 0.003 0.0015 0.070
20.40 20.5 ~0.10 0.04 1.0
206.0 208 0.0 0.5 10
1020.0 1018 2.0 0.5 50
4065.0 4084 1.0 0.5 200

157 tineriaag maTuTal dafin
DICSH Teehriology Limitsd

2633 nufl M useu9en iunmas T npamivaainung 10260

2533 Susturmvit Read, Bangehak, Phiakhenong, Banghok 10260
Phone: +66 2639 7000  Emall: Info.calibration@diksh.com

Daliverirog Growth - in Asla and Bevond,

The End of Certificate

Wabsito: venv.dksh.com/fectentific-thaifand

CAL-F14-CO8-08: 20 Jul 2022
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Tususaenisgauiiiay “Asassa pH”
(Calibration Certificate of pH Meter)




QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 e
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 BN

NSC-TIS1-TIS 17025
CALIBRAT.ON 0049

CERTIFICATE No : 24E0681
REFERENCE No : 71961-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
DKK TOA

HM-25R

760205

EQL-183

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D.

23-Jan-24

7Y

PONG K.

24-Jan-24

23-Jan-24

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO,, LTD.

™ mnen

T oAa




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-01 52-3, Fax (662) 809-4584

CERTIFICATE No : 24E0681 PAGE:2 OF 2
Calibration Report

EQUIPMENT : pH METER

MANUFACTURER : DKK TOA MODEL : HM-25R

ID No : EQL-183 SERIAL NUMBER : 760205

RECEIVED DATE : 23-Jan-24 CALIBRATION DATE  : 23-Jan-24

AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION,

2. REFERENCE STANDARD INSTRUMENTS :-

" SERIAL No/

INSTRUMENT MODE]L LOT No CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9186079 23E1312 19-Apr-24
5)BATH 260014 ‘ 1247 48074 2379014 13-Sep-24
6) THERMOMETER WITH PROBE' 421504 55000379 23T9623 13-Sep-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT -
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJU STMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mV uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(= mV) X
177.48 178 -0.52 0.59 2.0
0.00 1 -1.00 0.59 2.0
-177.48 -177 -0.48 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION ' MEASUREMENT FACTOR
(pH) (pH) (pH) (= pH) k
4.0061 4.01 -0.004 0.013 2.0
6.9994 7.00 -0.001 0.013 2.0
10.0070 10.01 -0.003 0.014 2.0
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE _
STANDARD uucH IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH , OF MEASUREMENT
&Y (°O (mm) &S) #°C)
24.999 25.0 80 -0.001 0.21

UUC : UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A gOVERAGE
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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Metrohm Siam Ltd.
979/111-115 S.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathali,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax {+66)0 2298 0865

E-mail . service@metrohm.co.th

NSC-TISI-TiS17025
CALIBRATION 0376

Email: sniceame Certificate of Calibration

Date of Issue
Certificate No.

Customer Company

Instrument Manufacturer
Instrument Type

Model

Instrument Serial Number

Calibration Place

Environment Status

Date of Receipt

Date of Calibration

Job Number

Condition of Calibration Item
Result of Calibration
Calibrated By

Approved By

21 August 2023

231872/ME

Tést Tech Co., Ltd.

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

Metrohm

pH meter

781

1781001011219 (ID : EQL-131)

Laboratory, Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama II Rd.,Samaedam,
Bangkhunthian,Bangkok 10150
Temperature : 22.65°C + 0.15°C
Humidity : 63.25% + 2.75%

18 August 2023

18 August 2023
CAL230577/ME

Used Item

[X] Without Adjustment [ ] Adjustment

Mr. Monton Tontun

i M

Authc‘>rized Signatory

[ ] Mr. Kowit Photaeng

"[/] Mr. Patipon Musigapala

[ ] Mr. Teerayut Cheepdamrong

The uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full except with the prior written approval of the issuing Laboratory Metrohm Siam Ltd.

Issue: Rev 0A. 26 Nnv 2012

Danac 1 AfF A ex o
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Metrohm Siam Ltd.
975/111-115 S.M. Tower 33rd Floor, L A
Phahonyothin Rd., Phayathai, NSC-TISI-TIS17025
Phyathai, Bangkok 10400 THAILAND

C
Phone  (+66)0 2298 0864 ALIBRATION 0376
Fax (+66)0 2298 0865

Emi: sniceneamco Calibration Report

Certificate No: 231872/ME

1. Reference Standards

Item Description/Model Serial No. | Manufacturing| Certificate Ne. Due Date
1 |Digital Multimeter 34401A MY41054280 Agilent E1U231457 25 Mar 2024
2 |Multifunction Calibrator MC3 30328644 Beamex CAL0252-22P0214| 15 Nov 2023
3 |Temperature and Humidity Logger 62225348 Ebro 1.202209318-001 28 Sep 2023

2. The measurement standards are traceable to International system of units (ST) by mean of an unbroken

chain of calibration via accredited calibration laboratory, National or International metrology institute.

3. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor

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

4. The results of test were found accurate as shown on date and place of test only.

5. Procedure Used :
On-site method W1-02 by substitute measurement with digital multimeter (DC Voltage)
On-site method WI-02 based on BS 3145 : 1978 (pH)
On-site method WI-02 based on CEI IEC 751 : 1983 (Temperature)

6. The calibration results apply only accuracy of display unit pH meter. User shall be electrode test and

calibrate pH meter with traceability standard buffer.
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Metrohm Siam Ltd.
979/111-115 S.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

NSC-TISI-TIS17025
CALIBRATION 0376

Fax (+66)0 2298 0865 . 4 ®
Emi: sencemetein o Calibration Report

Certificate No: 231872/ME

1. Input I (DC Voltage)

Range 'STD Setting Tolerance *‘uuc Reading Uncertainty
(mV) (mV) (mV) (mV) (£mV)
2V 0.00 -1.0 to 1.0 0.1 0.092
300.00 299.0 to 301.0 300.0 0.12
600.00 599.0 to 601.0 599.9 0.14
900.00 899.0 to 901.0 899.9 0.15
1900.00 1899.0 to 1901.0 1899.7 0.19
-1900.00 -1901.0 to -1899.0 -1899.7 0.19

2. Input I (pH)*

'STD Setting Nominal Value “Tolerance *UUC Reading Uncertainty

(mV) (pH) (pH) (pH) (£pH)
414.12 0 -0.017 to 0.017 0.001 0.0019
354.96 1 0.983 to 1.017 1.001 0.0018
295.80 2 1.983 to 2.017 2.000 0.0015
236.64 3 2.983 to 3.017 3.000 0.0013
177.48 4 3.983 to 4.017 4.000 0.0011
118.32 5 4.983 to 5.017 5.000 0.0009
59.16 6 5.983 to 6.017 5.999 0.0008
0.00 7 6.983 to 7.017 7.000 0.0010
-59.16 8 7.983 to 8.017 7.999 0.0008
-118.32 9 8.983 t0 9.017 8.999 0.0009
-177.48 10 9.983 to 10.017 9.999 0.0011
-236.64 11 10.983 to 11.017 10.998 0.0013
-295.80 12 11.983 to 12.017 11.998 0.0015
-354.96 13 12.983 to 13.017 12.998 0.0017
-414.12 14 13.983 to 14.017 13.997 0.0019

Reference Temperature : 25°C

Yooiie P A, As e YoV - - -
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Metrohm Siam Ltd.
979/111-115 .M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax {+66)0 2298 0865

E-mail 1 service@metrohm.co.th
www.metrohm.co.th

3. Temperature
PT-1000 (385)

'STD Setting
(Q)
1000.0
1077.9
1097.3
1116.7
1194.0
1385.1

Remark:

NSC-TISI-TIS17025
CALIBRATION 0376

Calibration Report

Certificate No: 231872/ME

Nominal Value 2Tolerance *UUC Reading Uncertainty
(°C) (°C) (°C) (x°C)
0 -0.5 t0 0.5 0.0 0.18
20 19.5 to 20.5 20.0 0.18
25 24.5 to 25.5 24.9 0.18
30 29.5 10 30.5 30.0 0.18
50 49.5 to 50.5 50.0 0.22
100 99.5 to 100.5 99.9 0.22

1. 'STD = Standard Equipment.

2 . . . .
2. “Tolerance according to manufacturer specification and service manual.

3. *UUC = Unit Under Calibration.

4. The result as per (*) marked are not TISI Accreditation Scope.

Teeniar Dov NE £ RlAv 201D

End of data

Pemee A £ A



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 24E2715
- REFERENCE No : 72576-2

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER

TOA DKK

HM-41X

784787

EQL-199

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 1I RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

3

ATSAWIN Y.

15-Mar-24

7K}

%NGSA\I; I,

19-Mar-24

15-Mar-24

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH T

QUALITY CALIBRATION CO., LTD.

HE PRIOR WRITTEN APPROVAL OF

. F-GO10 REV 03




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

CERTIFICATE No : 24E2715

PAGE:2OF:
~ Calibration Report
EQUIPMENT : pH METER
MANUFACTURER : TOA DKK MODEL : HM-41X
ID No : EQL-199 SERIAL NUMBER : 784787
RECEIVED DATE : 15-Mar-24 CALIBRATION DATE : 15-Mar-24
AMBIENT TEMPERATURE : 25°Cz1°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND Wi TQ-063. THE

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL w CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9186079 23E1312 19-Apr-24
5)BATH 260014 1247 48074 2379014 13-Sep-24
6) THERMOMETER WITH PROBE 421504 55000379 23T9623 13-Sep-24

5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY
{ﬂJQPE FACTOR k = 2,303 RT/F = 359 mV/pH

mV uucC CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(+ mV) k
177.48 177 0.48 0.59 2.0
0.00 -1 1.00 0.59 2.0
-177.48 -178 0.52 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 106F0063MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) { pH) k
4.006 4.01 -0.004 0.013 2.0
7.000 7.00 ' 0.000 0.013 2.0
10.008 10.01 -0.002 0.014 2.0
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD UucH IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
&) °C) (mm) &) (*°C)
25.003 24.9 80 0.103 0.21

UUC : UNIT UNDER CALIBRATION

END OF CALIBRATION REPORT

) F-GO10 REV 03
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(Calibration Certificate of Thermo - Hygrometer)




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Receijved:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN=*%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ﬂﬁ% i
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %,/ 7~ i/

N Z

N

R “\”'“I"//
N

»
Il/’"uln\“\\\ F -
NSC-TISI-TIS17025
CALIBRATION 0008

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

Certificate No. : 23H2216
Page: 1of 2

Certificate of Calibration

Dial Thermo-Hygrometer

Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
- Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used ltem

12 October 2023

17 October 2023
to 20 October 2023
2310-0447DN

(25 +3) °C

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

(50 + 20 ) % 30, 32 Rama Il Soi 63, Rama !l Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

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

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result

of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024
2) Dew Point Hygrometer Optidew 401 164756 TH-0158-22 13 Dec 2023
2.The cerlificate is valid only to the item calibrated on date and place of calibration.
3.This Certificalion is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)
Cal ' . . . . \2 Kao N
alibrated by :  Surasit Phansudnoi Approved Signatory :

Issue Date :

26 October 2023 {

] Chakrit Waewwanjua
[ ]Pornthippa Tameyakul

[/] Viporn Tantiyawultti

B 0327545



Cert. No.: 23H2216

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard’ © o yuck ‘ Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 30.1 30.0 -0.1 1.5
25.0 40.1 39.0 -1.1 1.5
25.0 50.1 49.0 -1.1 1.7
25.0 60.0 59.0 -1.0 1.7
250 75.2 75.5 0.3 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
15.046 15.0 -0.046 0.72
19.975 20.0 0.025 0.72
25.022 25.0 -0.022 0.72
30.000 30.0 0.000 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-
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QUALITY CALIBRATION CO.,LTD. S,

S~ ~
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 §Bﬁg& 7\ \see
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N .
www.qcalibration.com sk tons
CALIDRATION 0049
CERTIFICATE No : 23T8798 PAGE:10F2

REFERENCE No : 70515-6
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G508.0791

ID No : EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : . TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 11-Sep-23

/.
/
APPROVED BY : C;é%‘ )

PONGSAK J.
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

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

F-GOIO REV : 03




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

CERTIFICATE No : 23T8798 PAGE:2OF2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UFE 500

ID No EQL-128 S/N G508.0791

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 51 %RH £ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1

- THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cni. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
3. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

3 Overall Ambient Temperature around the Chamber (°C) variation : ]
1 Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ Piont Position Temp. Stability Uniformity Variation
FRONT (°C) (°Cy #°C) (°C) (°C)
104.0 104.49 0.28 0.66 0.93
180.0 180.25 0.32 0.62 1.11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C) -
104.0 104.0 104.46 | 104.13 | 104.45 | 104.28 | 104.57 | 104.67 | 104.60 | 104.58 | 104.67 0.38
180.0 180.0 180.27 | 179.85 | 180.41 | 179.93 | 180.19 | 180.54 | 180.41 | 180.51 | 180.13 1.1

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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




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

. . (N W %
www.qcalibration.com NSC-TISI-TIS 17025
CALIBRATION 0049

CERTIFICATE No : 23T8799 PAGE: 1 OF2
REFERENCE No : 70515-7

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G512.2005

ID No : EQL-161
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 1 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 11-Sep-23
APPROVED BY : ﬂ }
ONG§&< l.
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

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

F-GO10 REV : 03




QUALITY CALIBRATION CO.,LTD. ’

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8799

PAGE:2 OF 2
Calibration Report
EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UFE 500
1D No EQL-161 S/IN G512.2005
RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23
AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.
RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40%48 c¢m

CHAMBER PERFORMANCE

Calibrate Average All | Temperature | Temperature Overall
Piont Position Temp. Stability Uniformity Variation
6 0 &°C) C) O
104.0 103.96 0.14 0.58 0.73
180.0 179.55 0.22 0.93 1.47
TEMPERATURE MEASUREMENT ACCURACY TEST :
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 (& °C)
104.0 104.0 104.16 | 104.13 | 104.20 | 103.98 | 103.76 | 103.76 | 104.06 | 103.71 | 103.93 0.38
180.0 180.0 179.73 | 179.89 | 180.04 | 179.54 | 179.30 | 178.98 | 179.75 | 178.97 | 179.77 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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CERTIFICATE No : 23T8797

PAGE:10F2
REFERENCE No : 70515-5

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UF 110

SERIAL No : B414.0764

ID No : EQL-169
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH ‘CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

3

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 11-Sep-23

APPROVED BY : @A

PONGSAH 1.
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

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

F-G010 REV : 03




QUALITY CALIBRATION CO., L TD.
%35 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8797 PAGE : 2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID No EQL-169 S/IN B414.0764

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
' GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40%48 cm

3

5
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ Piont  |Position Temp.|  Stability Uniformity | Variation
FRONT °C) &) (#°C) °C) (°C)
104.0 104.04 0.10 0.55 1.06
120.0 120.10 0.11 0.65 1.20
140.0 140.03 0.14 0.77 1.33
150.0 150.05 0.14 0.79 1.48
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (*°C)
104.0 104.0 104.34 | 104.25 | 104.10 | 104.00 | 104.05 | 103.61 | 103.93 | 103.57 | 104.54 0.38
120.0 120.0 120.39 | 120.38 | 120.27 | 120.06 | 120.13 | 119.57 | 119.98 | 119.52 | 120.56 0.46
140.0 140.0 140.47 | 140.39 | 140.24 | 139.99 | 140.01 | 139.39 | 139.94 | 139.30 | 140.54 0.46
150.0 150.0 150.55 | 150.49 | 150.32 | 150.00 | 149.98 | 149.35 | 149.97 | 149.25 | 150.57 0.46

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-GOI0 REV : 03 ¥
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(Calibration Certificate of Electronic Balance)
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CALIBRATION 0049
CERTIFICATE No : 23M8800 PAGE:10F2

REFERENCE No : 70515-8
Certificate of Calibration

" EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : AND
MODEL : GR-200
SERIAL No : 14243876
ID No : EQL-130
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY - TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

3

CALIBRATED BY : PRASERT P.

CALIBRATION DATE : 11-Sep-23

/.’
APPROVED BY : (Zfﬁ/f

‘PONG%?K J.

ISSUED DATE : 15-Sep-23

RECEIVED DATE : 11-Sep-23

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

F-GOIOREV 03




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

CERTIFICATE No : 23M8800 PAGE:2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : GR-200
MANUFACTURER : AND S/N : 14243876

ID No : EQL-130 RECEIVED DATE : 11-Sep-23

AIR PRESSURE : 101 Imbar + Imbar CALIBRATION DATE 11-Sep-23
AMBIENT TEMPERATURE : 24°Cx1°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 - 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0000 0.0000 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0000 0.0000 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT ~ READING (g)
1 100.0000
3 \d 4 2 100.0001
3 100.0001
2 5 4 99.9999
5 100.0001
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERTIFICATE No : 23M11118 PAGE: 1 OF2
REFERENCE No: 71188-2

Certificate of Calibration

EQUIPMENT B DIGITAL BALANCE
MANUFACTURER “ : SARTORIUS
MODEL : BCA3202I-1S
SERIAL No : 0039407364

- ID No : EQL-257
CONDITION AS RECEIVED  : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
: 30,32 RAMA 11 SOI1 63, RAMA 11 RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150

CALIBRATED BY : PRASERT D.

CALIBRATION DATE : 09-Nov-23

APPROVED BY A\ |
4PONGHAK J.

ISSUED DATE : 13-Nov-23

RECEIVED DATE : 09-Nov-23

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

F-GOT0 REV 03




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

www.qcalibration.com

CERTIFICATE No: 23M11118 PAGE:2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL BCA32021-1S

‘MANUFACTURER SARTORIUS S/N 0039407364

ID No EQL-257 RECEIVED DATE 09-Nov-23

AIR PRESSURE 1010mbar £ 1mbar CALIBRATION DATE 09-Nov-23

AMBIENT TEMPERATURE 23°C+1°C RELATIVE HUMIDITY 49 %RH % 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFOPMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

1) STANDARD WEIGHT SET
2) STANDARD WEIGHT
3) STANDARD WEIGHT

W

wn

MODEL SERIAL No CERTIFICATE No
--- 23M1296
--- QK-1-009 23M1297
--- QK-1-010 M2302003S

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :-

WITHOUT ADJUSTMENT

1. ZERQ SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 2500 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.00 0.00 0.012
10.0 10.00 0.00 0.012
20.0 20.00 0.00 0.012
50.0 50.00 0.00 0.012
100.0 100.00 0.00 0.012
200.0 200.00 0.00 0.012
500.0 500.00 0.00 0.012
700.0 700.00 0.00 0.012
1000.0 1000.00 0.00 0.012
2000.0 2000.00 0.00 0.012
3000.0 3000.00 0.00 0.012
5. OFF CENTER LOADING ERROR
L POINT READING (g)
) 1 1000.00
3 \d 4 2 1000.00
3 1000.00
2 5 & 1000.00
5 1000.00
OFF-CENTER LOADING 0.00

i\JOTE : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

DUE DATE
07-Feb-24
07-Feb-24
01-Feb-25

. THE CERTIFICATE IS VALID FOR %HE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

F-GO10 REV M
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N
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CALIBRATION 0049

CERTIFICATE No : 24M6589 ' PAGE:10F2
REFERENCE No : 73767-8

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BCA224i-1S

SERIAL No : 43402017

ID No : EQL-268
CONDITION AS‘RECEIVED : USED ITEM
SﬁBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 01-Jul-24
APPROVED BY

NGK J.
ISSUED DATE : 02-Jul-24

RECEIVED DATE : 01-Jul-24

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

F-GO10 REV 03




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

www.qcalibration.com

CERTIFICATE No : 24M6589 PAGE:20OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BCA224i-18
MANUFACTURER : SARTORIUS S/N : 43402017

ID No : EQL-268 RECEIVED DATE : 01-Jul-24

AIR PRESSURE : 1006mbar + Imbar CALIBRATION DATE 01-Jul-24
AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY : 59 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No . DUEDATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000093
0.1 0.1000 0.0000 0.000093
0.5 0.5000 0.0000 0.00009
1.0 1.0000 0.0000 0.00009
2.0 2.0000 0.0000 0.00010
20.0 20.0001 -0.0001 0.00011
45.0 45.0001 -0.0001 0.00015
50.0 50.0000 0.0000 0.00012
80.0 80.0001 -0.0001 : 0.00018
100.0 100.0000 0.0000 0.00019
120.0 - 120.0000 0.0000 0.00022
140.0 140.0001 -0.0001 0.00025
160.0 160.0000 0.0000 0.00027
180.0 180.0000 0.0000 0.00030
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \UJ 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT ‘WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY/A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV 03
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(Calibration Certificate of Cool Room)




Metrology

@ l SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 AT TIS 17025

CALIBRATION 0244
Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T240070 Page 1 of 4

Certificate of Calibration

Equipment | : Chamber ( Cooling Room )
Manufacturer Do-
.«0del P
Serial No. -

Customer Code : EQL-167
ID No. : T1447A1
Customer : Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd., Samaedam,

Bangkhunthian Bangkok 10150

~dstomer Location : LABORATORY FLOOR 3

Date of Receipt : 12 January 2024
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : M / Boonchai Suriyawong (Site Calibration Manager)

: 024
Date of Issue Lb AN

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

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

FM-Li4 119/18-08-66




Metrology

SCI ECO Services Company Limited e Y
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Certificate No. T240070 Page 2 of 4

Calibration Report

- Equipment : Chamber ( Cooling Room )
Date of Calibration : 16 January 2024
Environment : Temperature : 19.4-24.1 °C

Line Voltage : 221.3-226.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN161-TN170 T230773 10 April 2024
DATA LOGGER 34970A T149 T230773 10 April 2024

. 3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant - Hour 37 Minute At 3 °c
Fresh Air Damper [ | Open [—__]Min D Medium D Max
D Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

I Ler

Approved By

FM-L15 118/18-08-66
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SCI ECO Services Company Limiied V. e
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
" Certificate No. T240070 . Page 3 of 4

Calibration Report

15F
I
10A ! l
| I | 3A
|
| 16A y
[ ,
8F, Pl 4F ‘
. ' ' /.'
; N
1340 N 9A 12F
1\_\ /‘d ---------------
- /, | 14A
’ 1F7; 1C !
V4 ' I
7/ 1
d !
2417 ! 7
i s
TR/ 5A

C=Centre, F=Centre of Face, A=Comer, E = Centre of Edge

1C = TNI161 11F = TNI161
2A = TNI162 12F = TNI162
3A = TNI163 13A = TNI163
4F = TNI164 14A = TNI164
5A = TNI165 1SF = TNI165
6A = TNI166
7F = TNI167
8F = TN168
9A = TNI169
10A = TN170
Ao
Approved By. M

FM-L15 118/18-08-66
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SCHECO Services
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logy
Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T240070

Measurement Results:

Calibration Report

Page

4 of 4

Average Standard Reading at each position (°C)

Calibration Point

TN161 | TN162

TN163 | TN164

TN165 | TN166

TN167 | TN168

TN169} TN170

3.17 3.11 3.11 3.33 2.94 3.06 2.95 3.17 2.86 | 2.59
TN161 [ TN162 | TN163 | TN164 | TN165
2.74 295 2.75 2.95 2.85

Chamber ( Cooling Room )

Temperature Distribution

Reading (°C) Coverage
Setting (°C) Average (°C) | Stability ( °C )|Uniformity ( °C )[Uncertainty (£°C)
Min , Max Average Factor &
3.0 2.9, 3.1 3.0 2.97 0.29 0.64 0.80 2.00

* The quoted uncertainty exclude

" uniformity "

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

Approved By.

e

FM-L15 118/18-08-66




A Metrology
)\@){ ’ S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 CAUBRATION. 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No.T240161 ' Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer P
/lodel Do
Serial No. Do

Customer Code : EQL-181
ID No. : T0399A5
Customer : Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150
“ustomer Location : LABORATORY FLOOR 4
Date of Receipt : 24 January 2024
Calibrated By : Preecha Phisassutthikul ( Temperature Calibration Manager )
L

31 JAN 2014

Approved By / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue

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

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

FMIT 14 T1012.NQ.KAA




| @'SCG Metrology
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. Eif,'ggii;f('f”*{,‘;ii

Certificate No. T240161 . Page 2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 29 January 2024
Environment : Temperature : 25.4-27.9 °C

Line Voltage :  223.4-227.1 V
Relative Humidity : 45-49 %RH

Condition of this results of calibration :
1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 1230773 10 Apnil 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATA LOGGER  34970A T149 T230773 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 30  Minute At 3 C
Fresh Air Damper || Open [:IMm D Medium D Max

D Close

[X]Not Available

[¢]

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

Approved By M\/\

FNM.T 1S T1IQNRNR.AA
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Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. - CALIBRATION 0244

NSC-TISI-TIS 17025

Certificate No.T240161

Page 3 of 4

Calibration Report

15F
|
10A I I
i ! i 3A
| : :
I 16A
| 1 / s/
8F, i ] 4F -
M | l /.'
L \\\ I
134 N 9A 12F
L /\1 """"""""
~~~~~ 14A
// .I-/ |
/ 11F7, 1C :
/ 1 l
7/ 1
4 |
V4 1
2AlZ ! z
i e
7}:‘/' 5A
C=Centre, F=Centreof Face, A=Comer, E = CentreofEdge
1C = TNI161 12F = TN172
2A = TNI162 13A = TN173
3A = TNI63 14A = TN174
4F = TNI164 15F = TNI175
SA = TNI65
6A = TNI166
TF = TN167
8F = TNI168
9A = TNI169
10A = TNI70
11F = TN171

\
Approved By. 3’5\/‘/4\/\

TALA YT 1K T10/10 NC £4K




(@}4 l SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. 7240161 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position ‘c )
Calibration Point |TN161|TN162{ TN163| TN164 | TN165 [TN166TN167| TN168|TN169/TN170

3.0 2.81 | 3.01 2.99 2.87 2.92 3.08 | 3.04 2.93 3.31 3.10

TN171|TN172 TN173| TN174| TN175

3.08 | 3.10 3.40 3.00 3.24

Chamber ( Cooling Room ) Temperature Distribution
. Reading (C) . . . . Coverage
Setting ( C) - Average ( C) | Stability (+ C) | Uniformity { C)|Uncertainty (+ C)
Min,Max | Average Factor k
3.0 2.8,3.1 3.0 3.06 0.40 0.92 1.07 2.00

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

L L
Approved By. %ﬂ

a level of confidence of approximately 95 % .

FM.T 18 TIR/1RNR-AA
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QUALITY CALIBRATION CO.,LTD. N2

3\%\—&//”:
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 A
. e g
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 "'4,,/\4\\\\\? AN
www.qcalibration.com b a

NSC-TISI-TIS17025
CALIBRATION 004y

CERTIFICATE No : 24T6584

PAGE:10F2
- REFERENCE No ; 737673

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER 3 MEMMERT

MODEL : INB 400

SERIAL No : : E405.0946

ID No _ : | EQL-087
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 01-Jul-24

APPROVED BY : ‘ /\7/ |
| PONGIRIJ.

ISSUED DATE : 02-Jul-24

RECEIVED DATE - ' 01-Jul-24

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

T ANTA DTN L AN




QUALITY CALIBRATION CO.,LTD.

235 Petchkasemn 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T6584

PAGE : 2 OF 2
: Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 S/N E405.0946

RECEIVED DATE 01-Jul-24 CALIBRATION DATE 01-Jul-24

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10°¢m.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

"~ REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY..
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION. )

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 / Overall Ambient Temperature around the Chamber (°C) variation : 1
1 0 Sl Overall Line Voltage (V) variation : 6
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
S CHAMBER PERFORMANCE
S 9/ Calibrate Average All | Temperature | Temperature Overall
¢ / 7 Point Position Temp.|  Stability Uniformity Variation
FRONT C) C) (#°0) 0) C)
44.0 4412 0.04 0.57 0.62
58.0 57.85 0.07 0.75 0.78
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (& °C)
43.5 43.5 4398 | 44.09 | 43.86 | 43.79 | 4432 | 4428 | 4435 | 44,08 | 44.32 0.36
57.0 57.0 57.69 57.78 57.54 57.53 58.21 57.94 58.19 57.60 58.18 0.36

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

/ A

F-GO10 REV : 03




QUALITY CALIBRATION CO.,LTD. S,

S =
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m :
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 TN
' Dady W

www.qcalibration.com
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NSC-TISI-TIS17025
CALIBRATION 004Y

CERTIFICATE No : 24T1186 PAGE:10F2
REFERENCE No : 72116-4

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER - : MEMMERT

MODEL : IF 110

SERIAL No : D415.0802

ID No : | EQL-190
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY s CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY

' ONGSMK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GOI0REV : 03




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

CERTIFICATE No : 24T1186 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL. IF 110

ID No EQL-190 S/IN D415.0802

RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBIENT TEMPERATURE 25°C+x1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION ‘

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm

CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
) ) &°C) 4] 6]
37.0 36.99 0.09 0.20 0.24
44.0 44.11 0.08 0.26 0.31
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (*°0)
37.0 37.0 36.99 | 36.97 | 36.98 | 36.95 | 37.05 | 37.03 | 37.03 | 36.98 | 36.96 0.25
44.0 44.0 44.09 | 44.12 | 44.02 | 44.08 | 4420 | 44.11 44.20 | 44.12 | 44.08 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-GOIOREV : 0




QUALITY CALIBRATION CO.,LTD. s\“\‘@%’"
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
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NSC-TISI-TIS 17025
CALIBRATION 0049

CERTIFICATE No : 24T1185
REFERENCE No : 72116-3

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
'SERIAL No D518.0082
ID No EQL-205
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD. |
30,32 RAMA I SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 09-Feb-24
APPROVED BY
PONGSAK J.
ISSUED DATE 12-Feb-24
RECEIVED DATE 09-Feb-24

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

" F-GOIOREV : 03




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

CERTIFICATE No : 24T1185 PAGE:20OF2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT.

MODEL IF 160

ID No EQL-205 S/N D518.0082

RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24 _

AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 53 %RH % 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME. '

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 Overall Ambient Temperature around the Chamber (°C) variation : 1

Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm

5 Z
i CHAMBER PERFORMANCE
8 G977 Calibrate Average All | Temperature | Temperature Overall
/ 75 Point Position Temp.|  Stability Uniformity Variation
FRONT (°0) °C) =0) °C) (°C)
35.0 35.03 0.05 0.09 0.16
36.0 36.05 0.07 0.08 0.19
41.5 41.45 0.08 0.13 0.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 z°0)
35.0 35.0 3498 | 35.01 | 35.00 | 35.00 | 35.02 | 35.08 | 35.07 | 35.04 | 35.10 0.25
36.0 36.0 36.00 | 36.03 | 36.03 | 36.02 | 36.04 | 36.09 | 36.10 | 36.04 | 36.12 0.25
41.5 41.5 4145 | 4145 | 4139 | 4146 | 41.46 | 41.47 | 4143 | 4144 | 41.49 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10REV : 03



QUALITY CALIBRATION CO.,LTD. S,
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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 HaC=RRA
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NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 24T1184
REFERENCE No : 72116-2

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
SERIAL No D518.0240
ID No EQL-218
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 1I SOI 63, RAMA T RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 09-Feb-24
APPROVED BY 4\
. \
PONGSAK. J.
ISSUED DATE 12-Feb-24
RECEIVED DATE 09-Feb-24

PAGE:10F2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03




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

CERTIFICATE No : 24T1184 PAGE : 2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No EQL-218 S/N D518.0240

RECEIVED DATE © 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

L.

THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE

- UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

RESULT OF CALIBRATION :-

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH RTD

MODEL
HYDRA 2635A

SERIAL No
7408027

CERTIFICATE No
23T6638

DUE DATE
10-Jul-24

. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L*H): 56*40*72 cm

CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
oY) Q) &°0) <) Y
35.0 35.01 0.06 0.14 0.20
36.0 36.01 0.07 0.16 0.23
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 . #3 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 34.97 | 3497 | 3499 [ 3499 | 35.06 | 35.05 | 34.95 | 35.02 | 35.05 0.25
36.0 - 36.0 3597 | 3596 | 35.98 | 35.99 | 36.06 | 36.07 | 3596 | 36.02 | 36.05 0.25

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-GOIOREV : 03



QUALITY CALIBRATION CO.,LTD. N
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CALIBRATION 0049

CERTIFICATE No : 24T1187 : PAGE:10F2
REFERENCE No : 72116-5

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIALNo : D519.0140

ID No : EQL-231

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY. : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY

PONGSYK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10REV : 03




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

CERTIFICATE No : 24T1187 PAGE:20F2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No EQL-231 S/IN D519.0140

RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

© NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 23T6637 19-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT '
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): ** ¢m
CHAMBER PERFORMANCE .
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
G 8Y) &0 %Y &Y
35.0 35.06 0.07 0.17 0.27
37.0 37.05 0.07 0.14 0.22
41.5 41.59 0.07 0.17 0.24
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 35.00 | 35.06 | 35.03 | 35.05 | 35.07 | 35.05 | 35.05 [ 35.13 | 35.11 0.25
37.0 37.0 37.06 | 37.03 | 37.02 | 37.00 | 37.04 | 37.06 | 37.07 | 37.07 | 37.10 0.25
41.5 41.5 41.57 | 41.57 | 41.54 | 41.53 | 41.56 | 41.63 | 41.69 | 41.63 | 41.63 0.36

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

END OF CALIBRATION REPORT
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ATOMIC ABSORPTION SPECTROMETER TEST CERTIFICATE

Certificate No SV2310/21414

Instrument Type : Atomic Absorption Spectrometer

Model : AA240FS

Serial Number : EL08043418

Organization : Test Tech Co., Ltd,

Address : 30,32 Soi 66 Rama II Rd., Samaedam Bangkhuntien, Bangkok 10150

Date : 25 Oct 2023

Hollow cathode lamps used

Evlement Lamp number Comments

Arsenic 56-101003-00

Copper 56-101014-00

Potassium 56-101042-00

Iron 56-101027-00

Manganese 56-101337-00

Test ‘d_e'vs,qxiption 7 Specification Result Comments

Light throughput (% Gain) or (EHT)
Cu at 324.8 nm - <64 %or380V 32% Pass
Asat193.7nm - < 80 %or540V 55 % Pass
K at 766.5 nm* < 84 %or540V 64 % Pass
Fe at 248.3 nm < 80 %or540V 59 % Pass
Mn at 279.5 nm < 64 %or380V 46 % Pass

Photometric noise Cu BGC off

STDV @ 0 Abs < 0.0001 0.0001 Pass

“
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Wavelength accuracy

Cu at 324.8 nm 323.0 nm - 326.0 nm 324.8 nm Pass
As 1937 nm 192.0 nm — 195.0 nm 193.7 nm Pass
K at 766.5 nm* 765.0 nm — 768.0 nm 766.6 nm Pass
Fe at 248.3 nm 246.8 nm - 249.8 nm 248.3 nm Pass
Mn at 279.5 nm 278.0 nm - 281.0 nn 279.5 nm Pass

High solids nebulizer setting**

Uptake rate 7.2 -10.6 ml/ min 9.8 ml/min Pass
Max Abs > 0.75 Abs 0.81 Abs Pass
Precision(%RSD) <0.5% 0.2 % Pass

Zeeman Background Correction Accuracy (%)***

BCA @ Au 242.8 nm <37% ok ke

Zeeman Magnetic Sensitivity Ratio (%)***

MSR @ Cu 324.7 nm > 70% Kok ok Kk

Characteristic mass and sensitivity **#%#*

Sensitivity > 0.21 Abs Fokok ok Rk k

Precision (%RSD) < 40% * ko fek ok

* for Wideband PMT (Wavelength 190nm — 900nm)
** for Flame system
*#* for Zeeman system

#*%%* for Graphite furnace system

CALIBRATED BY ;

APPROVEDBY : ,
Signature: (/?ﬁ“"; Zé“;:v Signature: <%)‘—'%
Engineer : Suriya Nacharoen Engineer : lguchai Sanguanklattichai
Date : __25/0Oct /2023 Date: 25 / Oct [/ 2023
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PerkinEimer’
For the Better

PinAAcle :
Preventive Maintenance Report |

Company Name: TESTTECH CO., LTD.
Instrument Location: 30,32 RAMAZ SOI 63, RAMA 2RD.,,
SAMMAEDAM, BANGKHUNTIEN, BANGKOK 10150
Instrument Serial No.: PFBS21091601

Date:  22-Feb-2024




PmAAcle 900F Preventzve:Mamtenance (P]w

TEST TECH CO,, LTD.

Company Na’m

Address

S 36,32 RAMA2 501 63, RAMA 2 RD,, BANGKHUNTIEN, BANGKOK 10150
(lnstrument Locatlon). ‘

Senal Number. PFBS21091601 10f1

Jurairat Jongprakobkit 087-5199005

" (if applicabl

Customer Suppo : Chainarong b Servnce Order_ ‘ WO-02710284
Englneer Name. S ‘ 'Number:
et " \Next PMvDue
Date PM Perfotjmed" : 22-Feb-2024 L 2, : : 22-Feb-2025

(DD-MMM YYYY)

Lo (DD-MMM YYYY)

5 hours

Part Number | publication pate. , ) 2
09370145 Rev.9 A January 2018 PerkinEimer’
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineér operational data to demonstrate recent instrument performance prior to
starting the PM.

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

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

Update the PM sticker and instrument Iogbook as required.

Copyright information

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

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinEimer, iInc.

Copyright © 2013 PerkinElmer, inc.

Trademarks

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

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

Component / Specific Model R

f"Sefié‘l"# ‘

Configuration Notes

FIAS 400

N 400521100101

Syngistix version 4.0

Parts Lists

' app‘lica'ble)r :

PaftNljmbér(if o

_ Parts Included with the PM

Déscription

Quantity

B0501696

Fan Filters

N3160156

O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer)

N3160157

O-Ring Kits for Sampling Introduction { Plastic Nebulizer) 1

N9301714

Replacement Acetylene Filter Cartridge 1

THO01022

Replacement Air Filter Cartridge

~ Additional Reagents an

. p“éndardsj'kieqUirexd‘fpr M : o

~ PartNumber

(if applicable) |

| Batchfiots

Expired Date
N : (MM/YY)’,, 'V' "

N9300183

27-39CUY1 APR-2025

Part Number(lf i

‘applic‘ab,lé)

 Batch/loty |

 Expiration
 Date jam/my)

N/A

DI Water

AR AR

N/A

0.5% HNO;3

AR AR

PinAAcle 900F Preventive Maintenance Report (PM)
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g Adc‘iitidgja_la‘[q'ols Required for PM

N1013000 0.2A Neutral density filter 1 MGO0-141

N1013002 1.0A Neutral density filter 1 MG2-045

03030997 System 2 EDL Driver 1 839936

N3050605 As System 2 EDL 1 06261

N3050121 Cu Lumina HCL 1 101615-010080
N3050109 Ba Lumina HCL 1 858ADB

N3050139 K Lumina HCL 1 011604-41713
N3050152 Ni Lumina HCL 1 050914-010060

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




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

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

) Inspect the customer tog'book and make any appropriate PM entries.

¥ perform general inspection of system for cleanliness.

2. PCInstrument Software:

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

3. Mechanical:

4] Inspect and clean all fans and filters. Replace filters if necessary
Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.
Eﬁ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide. '
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥} Check the drain system for signs of wear. Replace worn or damaged parts.

4] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

v Inspect PC boards. Clean if necessary.

] Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels {if necessary)

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

5. Optics:

A inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,

6. Gasses:

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

PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7




. Flame Interlock Check:

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

- Parameter. -

" svectmion

Test Results

" pass/Fail’ :

Flame Sensor .. "

- AIF/GH, F lamecorrectly shuts down

Active

Passed

‘Drain Sensor.

Active

Passed

Nebulizer Sensor |

Active

Passed

CoHp Pressure Sensor | “ A

Active

Passed

Air Pressure Sensor | A

| Active

Passed

Burner Head Sensor

Active

Passed

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

3 i Speclﬁca}tmn :

 Centifcatevaiue |

at553.6'nm (Abs.)

* Test Results

C Pass/fall -

1.0 ANDFilter -

1.0547

1.0432

Passed

02 AND iter

' +5% from Cert;

0.1903

0.1832

Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

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

- Parameter

' Results

Pass/Fail -

_ standard Deviation |

0.0038

Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

. Parameter:

. Results

0.0001

PinAAcle 900F Preventive Maintenance Report (PM)
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8.4 D, Background Compensation with Copper

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

Parameter - |

Specification |

Results -

: "Pé‘ss/Fa',H :

Standard Deviation 4 [T 50010

1

0.0090

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter

" Results

- Pass/Fail.

Standard Deviation |-

0.0001

Passed

8.6 AA-BG Baseline Noise with Arsenic

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

wavelength.
Parameter. | Results Pass/Fail
Standard Deviation | 0.0002 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
* Standard Copper Sensitjii  Specification | Results (Abs) | Pass/Fail
5 mg/L Sensitivity SS Neb (if app N/A Not Applicable

V 2mg/L Sensitlvm/HSNeb(lfapphcable .

0.3366

Passed

10. Review:

¥ Review with the customer PM work performed.
) Review with the customer routine maintenance procedures.

lﬁ Discuss recommended customer supplied materials to have on hand.

¥ Attach PM sticker.

PinAAcle 900F Preventive Maintenance Report (PM)
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Additional Comments

- Additional Comments Regarding the PM

PERFORMANCE TEST FOR FIAS

1. Characteristics mass for Mercury.
(500uL of 10ug/L Hg and 5 replicates)
Characteristics mass
%RSD
2. Characteristics mass for Arsen:c
(500uL of 10ug/L As and 5 replicates)

307.3 pg/0.0044 A
2.09%

Characteristics mass 134.7 pg/0.0044 A
%RSD 1.63%

2. Characteristics mass for Selenium,

{(500ul of 10ug/L Se and 5 replicates)
Characteristics mass 80.4 pg/0.0044 A
%RSD 1.02%

Wavelength Accuracy Check

As 193,700 nm +/-0.3nm 193.700 nm

Cu 324,750 nm +/- 0.3nm 324.700 nm

Ba 553.550 nm +/- 0.3nm 553.650 nm

K 766.490 nm +/- 0.3nm 766.490 nm

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

been completed.

This PinAAcle 900F Passes ¥ Fails D the preventlve maintenance

Rewew of Preventwe Mamtenancev :

Authorized PerkinElmer Representative:

Date:
22-Feb-2024
{DD-MMM-YYYY)

Authorized Customer Representative:

Juralrat

Date:

22-Feb-2024
(DD-MMM-YYYY)

PinAAcle 900F Preventive Maintenance Report (PM)
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' E ) ICPWO0O-02834138
PerkinEhner

For the Betler

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000
Customer : u5%w wast wa dire. Date Tested: May 14, 2024
Recommendation Recertification
Address : 30,32 seuwsssasi 2 wou 63 Period 12 Months
QUUWIZTINT 2 LUISUANEH Recertification Due: May 14,2025
wavyuiise nysimwamnuas10150 Date Last Certified: May 18, 2023
User Name: qauqlssos asulsznaufa Visit Number: 1 0f 1
Phone: 02-893-4211-17 ' PerkinElmer Phone: 02-719-6420 ext 206
Fax: lab_center@testtech.co.th PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
OPTIMA 8000 078S1411171C ICP WinLab32 version 5
(EQL-180)
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 Dec 30,2024
Instrument Cal. STD4 N930-0221 Nov 30,2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3
Page 1 0of 4
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PerkinElmer”

For the Belier
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER: 07881411171C DATE TESTED: May 14, 2024

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A. Inspect and clean all optical components.
B. As regiured, check and replace all purgebfilters.
C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every six mon_ths.
4. PERFORMANCE CHECKS
A. Torch View Alignment.

B. Wavelength Calibration.

B. Inspect and replace as necessary, all torch components including the RF coil,

o
P
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o
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Perkintlimer

For the Retter
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER: 07881411171C DATE TESTED: May 14, 2024
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution ; UV
As 193.696 nm <0.009 nm 0.00735 nm
Ni 231.604 nm <0.011  nm 0.00913 nm
Ni 341.476 nm <0.015 nm 0.01386 nm
Spectral Resolution : VIS
Ba 455.403 nm <0.020 nm 0.01721 nm
Precision
Zn 206.200 nm %RSD  <1.0% 0.35 %
Mg 280.271 nm %RSD <1.0% 0.27 %
Mg 285.213 nm % RSD <1.0% 0.46 %
Ba 455.403 nm % RSD <1.0% 0.48 %
Detection Limits : Axial
TI 190.801 nm 3(sd) < 10.0 ppb 1.00 ppb
As 193.696 nm 3(sd) < 10.0 ppb 3.32 ppb
Se 196.026 nm 3(sd) <5.0 ppb 3.88 ppb
Pb 220.353 nm 3(sd) <3.0 ppb 145 ppb
Detection Limits : Radial
As 193,696 nm 3(sd) <60.0 ppb 3.41 ppb
Zn 213.857 nm 3(sd) <20 ppb 0.30 ppb
Mn 257.610 nm 3(sd) <10 ppb  0.03 ppb
La 379.478 nm 3(sd) <3.0 ppb 0.27 ppb
Ba 455.403 nm 3(sd) <0.3 ppb 0.05 ppb
Ba 493.408 nm 3(sd) <0.6 ppb 0.06 ppb
BEC : Axial (IB X 1000)/(IS-IB)
Mn 257.610 nm < 30 ppb 10.70 ppb
BEC : Radial (IB X 1000)/(IS-1B)
Mn 257.610 nm < 30 ppb 21.54 ppb
Page 3 of 4
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PerkinEhnmer

For the Betier
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
SERIAL NUMBER: 078S1411171C DATE TESTED: May 14, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
[:] does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms,

Service Department PerkinElmer Scientific (Thailand)Co.,Ltd.

oy

( Narong Wa;a@n )

Service Engineer

Customer Service Engineer:

Page 4 of 4
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(Calibration Certificate of Water bath )




';_,. QUALITY CALIBRATION CO.,LTD. RN\

\\ Q// ",
‘-*,:' 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 §B\;§u“‘%%
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CALIBRATION 0049

CERTIFICATE No : 23T8796 PAGE:10F2
REFERENCE No: 70515-4

Certificate of Calibration

EQUIPMENT : WATER BATH

. MANUFACTURER : MEMMERT
MODEL : WNE 45
SERIAL No o 17200266
™ No : EQL-241
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA 1l RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

>

CALIBRATED BY A CHAICHARN CH.

CALIBRATION DATE : 16-Aug-23

APPROVED BY
'ISSUED DATE : 16-Aug-23
RECEIVED DATE B 16-Aug-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD. ’
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23T8796 PAGE:20F 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNE 45

ID NUMBER EQL-241 SERIAL NUMBER L720.0266

RECEIVED DATE 16-Aug-23 CALIBRATION DATE 16-Aug-23

AMBIENT TEMPERATURE 25°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 23T6642 19-Jul-24

-. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

! Overall Variation of Ambient Temperature around the Bath (°C): 0.6
Overall Variation of Line Voltage (V) : 3
PROBE INSTALLATION Instrument Condition : Normal
POSITION IN THE BATH Bath Inner Size (W*¥L*H) : 59*35%20 cm
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
QY &0 &*C) (°C) Q) C)
83.0 83.09 0.05 0.07 0.05 0.16
92.0 92.13 0.11 0.06 0.06 0.28
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 *°O)
83.0 83.0 83.08 83.09 83.06 83.11 83.12 0.15
92.0 92.0 92.11 92.13 92.10 92.16 92.16 0.19

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT

F.GOI0 REV : 03"




QUALITY CALIBRATION CO.,LTD. f\\‘\“‘""""”//,,

N
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 §[Bgm&§; . A .
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 /,l/\//,\\\\\\ N,
¢ 3 & NS
www.qcalibration.com frabuly NSC-I‘SI-’!'TS\I?OZS
CALIBRATION 0039
CERTIFICATE No : 24T6582 PAGE:10F2

REFERENCE No: 73767-1
Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WPE 45

SERIAL No : 1.711.0024

ID No : EQL-147
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : _ 01-Jul-24

APPROVED BY : (; ;

%NGSAVL
ISSUED DATE : 02-Jul-24
RECEIVED DATE : C 01-Jul24

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

F-GOIOREV:03 -




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

www.qcalibration.com

CERTIFICATE No : 24T6582 PAGE:20F2

Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL : WPE 45

ID NUMBER : EQL-147 SERIAL NUMBER : . L711.0024
RECEIVED DATE : 01-Jul-24 CALIBRATION DATE : 01-Jul-24
AMBIENT TEMPERATURE : 24°C+1°C RELATIVE HUMIDITY 51 %RH+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 23T6642 19-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

/|
; GENERAL INFORMATION
H B / Overall Variation of Ambient Temperature around the Bath (°C) : 1.1
) / Overall Variation of Line Voltage (V) : 4
1 : 7’2 Instrument Condition : Normal
w Bath Inner Size (W*L*H) : 59%35*22 cm
FROBE INSTALLATION .
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
<) &C) #°C) S .Y 4]
41.5 41.50 0.05 0.04 0.02 0.12
44.5 44,48 "~ 0.03 0.03 0.03 0.08
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) | . #1 #2 #3 #4 Ref. 5 x°0C)
41.5 41.5 41.51 41.47 41.51 41.438 41.50 0.14
44.5 44.5 44 .47 44.47 44.49 44 .47 44.49 0.14

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.,

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

END OF CALIBRATION REPORT

F.aninooys .ng



QUALITY CALIBRATION CO.,LTD. \\&/;/

© 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 3,//'\//;@:
www.qcalibration.com b
CALIBRATION 0049
CERTIFICATE No :24T1183 PAGE:10F2

REFERENCE No: 72116-] .
Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 22

SERIAL No : L516.1016

ID No : EQL-198
CONDITION‘ AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
" CALIBRATION DATE : 09-Feb-24
APPROVED BY
' PONGSAK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : - 09-Feb-24

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

F-GO10 REV : 03




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

www.qcalibration.com

CERTIFICATE No : 24T1183 PAGE:20OF2

Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL : WNE 22

ID NUMBER : EQL-198 SERIAL NUMBER : L516.1016
RECEIVED DATE : 09-Feb-24 CALIBRATION DATE : 09-Feb-24
AMBIENT TEMPERATURE : 25°C+x1°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON "WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :- : '

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD 2635A 7286308 23T6641 14-Jul-24

.. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 0.6
Overall Variation of Line Voltage (V) : 5§ ‘
Instrument Condition : Normal

Bath Inner Size (W*L*H) : 35*29*22 cm

PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
QY &0 &0 49 §Y) O
41.5 41.69 0.01 0.01 0.02 0.02
45.0 45.10 0.02 0.06 0.05 0.12
50.0 50.11 0.02 0.05 0.05 0.07

TEMPERATURE MEASUREMENT ACCURACY TEST

Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty

Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § x°C)
41.5 41.5 41.69 41.69 4170 . 41.70 41.69 0.14
45.0 45.0 45.06 45.12 45.08 45.13 45.12 0.15
50.0 50.0 50.09 50.13 50.08 50.13 50.12 0.15

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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(Calibration Certificate of Autoclave)




QUALITY CALIBRATION CO.,LTD. \\\\‘\‘“"'H' 7,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 )
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 NS
www.qcalibration.com ol

\

A\

§<<<

NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 24T1189 PAGE:10F2
REFERENCE No : 72116-7 ‘

Certificate of Calibration

EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA

MODEL : HVE-50

SERIAL No : 30612085166

D No : EQL-155
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA I RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY
ONGSMK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03




QUALITY CALIBRATION CO.,LTD.

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

CERTIFICATE No : 24T1189 ‘ PAGE:20F2

Calibration Report

EQUIPMENT : AUTOCLAVE

MANUFACTURER : HIRAYAMA MODEL : HVE-50

ID NUMBER : EQL-155 SERIAL NUMBER : 30612085166
RECEIVED DATE : 09-Feb-24 CALIBRATION DATE : 09-Feb-24
AMBIENT TEMPERATURE : 30°Cx1°C RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646-1:2021 BY COMPARISON WITH CALIBRATED RTD DATA LOGGERS
UNDER NO LOAD CONDITION, THE SENSORS WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE PICTURE. THE SENSOR
ON LOCATION 1 AND 2 WERE PLACED IN THE UPPER HALF AND LOWER HALF OF CHAMBER FREE SPACE RESPECTIVELY. THE
THIRD SENSOR WAS PLACED WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT CHAMBER. SENSOR NUMBER
4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 15 mm OF ITS TIP. SENSOR NUMBER 5 WAS
PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

“FERENCE STANDARD INSTRUMENTS :-

-

INSTRUMENT MODEL SERJAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE 5350,S367,DV35,DN94 24T0890 26-Jan-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
-NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

[roocx Jee

/’\ GENERAL INFORMATION

!_—/ Overall Ambient Temperature around the Chamber variation : 0.5 °C
: Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 47"
CHAMBER PERFORMANCE
Calibrate | Average all | Temperature| Temperature| Overall Pressure Holding Operating
___________ Point Position | Stability | Uniformity | Variation (MPa) | time (min) Cycle time
S R &) ) #0) C) ) (min)
115 115.74 0.09 0.11 0.25 0.090 20 60
121 121.59 0.06 0.21 0.28 0.125 20 60
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(° C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (£ °C)
115 115 115.72 115.74 115.79 . 115.71 115.71 0.59
121 121 121.59 121.62 121.56 . 121.58 121.59 0.59

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED
TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.

NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

END OF CALIBRATION REPORT

d

F-GOIOREV: 0
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(Calibration Certificate of Spectrophotometer)




Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

) Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific www.barascientific.com

Solutinn of Success

CALIBRATION 0209

Certificate of Calibration

Number of Page(s) 1of3
Certificate No. BSCC-UV-166/24
Equipment UV/Vis Spectrophotometer
Model UV-1900i
Manufacturer Shimadzu
Serial No. A12535780311 ML
ID No. EQL-233
Date of receipt 26 April 2024
Date of calibration 26 April 2024
Date of issue 30 April 2024
Customer name Test Tech Co., Ltd.
Address 30,32 Rama Il Soi 63, Rama Il Road, Samae Dam, Bang Khun Thian, Bangkok 10150
Temperature (24.9 - 25.4) °C (On site)
Humidity (49.4 - 51.1) %RH (On site)
Equipment condition Good Operation
Calibration Location Water Room
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 106372 and 106371
Photometric Accuracy is traceable to cerlificate No. 106364 and 111398
Stray Light is traceable to certificate No. 106377

The above certificate are traceble to SI unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory NO. 0659)

Calibrated by Mr.Wanchana Janloey

Approved by

R

Mr.Sonthi Temboonsakdi
Service Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.

N




Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

) Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific www.barascientific.com

Soluton of Succass

CALIBRATION 0208

Certificate of Calibration

Certificate No. BSCC-UV-166/24 Number of Page(s) 20f3

Calibration Results:

1.Wavelength Accuracy

Certified
UuUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 279.18 -0.26 0.18
418.53 418.46 -0.07 0.18
536.52 536.54 0.02 0.18
684.50 684.63 0.13 0.18
879.41 879.43 0.02 0.18
2.Photometric Accuracy (UV)
Wavelength Certified uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 CNR CNR CNR CNR
CNR CNR CNR CNR
257 0.0000 0.0000 0.0000 0.0075
0.8354 0.8333 -0.0021 0.0075
313 CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 -0.0001 -0.0001 0.0075
0.6199 0.6190 -0.0009 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd,




Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4d Road
Silom Bangrak Bangkok Thailand 10500

- Tel : 02-6324300 Fax : 02-6375496-7 HIEN oY
Bara Scientific www.barascientific.com :

NG
i ) NSC-TISI-TIS 17025
Solution of Success CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-166/24 Number of Page(s) 30f3

Calibration Results: i

3.Photometric Accuracy (Visible)

Wavelength Certified . b
: (nm) 9 Absorbance (A) UUC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5761 0.5791 0.0030 0.0042 :
i 0.7119 0.7132 0.0013 0.0042 i
1.0189 1.0221 0.0032 0.0042 '
| 0.0000 0.0000 0.0000 0.0042
4400 0.5610 0.5636 0.0026 0.0042
| 0.7001 0.7012 0.0011 0.0042
j 1.0026 1.0052 0.0026 0.0042
% CNR CNR CNR CNR
465.0 CNR CNR CNR CNR
: CNR CNR CNR CNR i
1 CNR CNR CNR CNR
il 0.0000 0.0000 0.0000 0.0042 i
il 546.1 0.5249 0.5260 0.0011 0.0042
0.6975 0.6971 -0.0004 0.0042
1.0009 1.0012 0.0003 0.0042
CNR CNR CNR CNR i
590.0 CNR CNR CNR CNR
| CNR CNR CNR CNR
: CNR CNR CNR CNR i
: 0.0000 0.0000 0.0000 0.0042
635.0 0.5666 0.5673 0.0007 0.0042
i 0.7620 0.7611 -0.0009 0.0042 i
i 1.0982 1.0976 -0.0006 0.0042 :
*CNR = Customer not request '
4.Stray Light* )
i I
Standard Unit Under Calibration(UUC)
' cut-off wavelenght (nm) Wavelength (nm) Transmission (%T) Absorbance (A)
200.85:0.11nm 200.76 0.9795 2.0091 f
§

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
i *Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.
***End of Certificate**

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd,
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ilBBEMEA Certificate of Calibration
. NS(-TJE!-TIS;LOZS
Equipment: SPECTROPHOTOMETER Certificate No.: C06240153
Model: DR6000 Issued Date: 18 April 2024
Serial No. (or ID.): 1693421 (EQL-197) Job No.: WO-00024683
Manufacturer: HACH Page: 1 of 3
Condition: In Condition
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 298 °C * 0.1 °C
Humidity 457  %RH t 6.9 %RH
Calibration Place: TEST TECH CO., LTD. ( uwunming )
30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Calibration By: Miss.Kaewkan Suradech
Calibration Date: 18 April 2024
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability; This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 118106 and 118118
The standard for Photometric Certificate No. 118123 and 118113
The standard for Stray light Certificate No. 118110 and 118112
The standard for Spectral resolution Certificate No. 118104
MISS Kaewkan Suradech) (Mr. Nitinun Srihawan)

‘Person in charge Authorized signatory

This centificate is issued the unils of measurement according 1o the International System of Units (SI). It provides traceability of measurement to international or
" national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide o Expression of Unceriainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resulls relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uiEY Sirodtay waTulab dvin

DKSH Technology Limited

2533 nuudPm wB U wars:Taue ngatmwmauns 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email; info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO06-16: 11 Mar 2624
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Certificate No.: C06240153 Page2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.5 0.11 0.13
536.66 536.7 -0.04 0.13
637.98 637.9 0.08 0.13
748.48 748.6 -0.12 0.13
807.03 807.4 -0.37 0.13
Photometric Accuracy (Absorbance) ,
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5772 0.576 0.0012 0.0045
420 nm
0.7198 0.719 0.0008 0.0045
1.0394 1.039 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.5608 0.560 0.0008 0.0045
440 nm
0.7062 0.705 0.0012 0.0045
1.0189 1.018 0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.521 0.0004 0.0045
465 nm
' 0.6652 0.664 0.0012 0.0045
0.9577 0.957 0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5192 0.518 0.0012 0.0045
546.1 nm
0.6907 0.689 0.0017 0.0045
0.9949 0.993 0.0019 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.551 0.0020 0.0045
590 nm
0.7555 0.783 0.0025 0.0045
1.0761 1.073 0.0031 0.0045
0.0000 0.000 0.0000 0.0045
0.5604 0.559 0.0014 0.0045
635 nm :
0.7418 0.739 0.0028 0.0045
1.0467 1.044 0.0027 0.0045

A fataaay matuTal <

DKSH Technology Limited

2533 OUUAIPIIN WAWUIIIN 1WaNSETUUS N{ItMHIMIURS 10260
2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024




&% DKSH

Certificate No.: C06240153 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235nm
0.7533 0.748 0.0053 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8745 0.869 0.0055 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2926 0.293 -0.0004 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6486 0.644 0.0046 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.95 +/- 0.11 nm 261.0 0.9 2.046
392.04 +/-0.11 nm 392.0 1.3 1.886
Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength ( nm ) 268.74 266.81 1.29 2.00

UUC: Wavelength (nm) 268.6 266.6

Std Absorbance ( A) 0.56137 0.3473

UUC: Absorbance ( A) 0.463 0.359

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

The End of Certificate

v frndiey maTuTal 41fn

DKSH Technology Limited

2533 NUUAPIN WL tuans:Tuuy Nammnuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
CALIBRATION LABORATORY

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170. Thalland.  Tel +66 3424 5299 Fax +66 3424 5250

NSC-TISI-TIS 17025

E-mail: bkk@becthaicom Website: www.becthaicom CALIBRATION 0131
Certificate No.: CAL-24-196 Page : 1 0of 3
CERTIFICATE OF CALIBRATION
. Equipment Spectrophotometer
Manufacturer Thermo Scientific
Model Genesys 30
Serial No. 9A12099145
ID No. EQL-251
Customer TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama !l Rd.,
Samaedam, Bangkhunthian,
Bangkok 10150
Location Wastewater Room 3

Date of Receipt

Date of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by
Mr.Palawat Lunchak

Calibration Engineer

10 June 2024
10 June 2024
13 June 2024
(25+10) °C
{60£20) %

Used Item

( Ms. Jintana Sangthaijaroenlap)

Calibration Manager

The reponted expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage

factor k providing a level of confidence of appoximately 95%.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

Indicated values are valid for the state of the Spectrophotometer at the time of calibration only.

ISSUE: 6 REV:5

FM-CAL-33/2 20/02/24




BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

Certificate No. : CAL-24-196

CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Model
Holmium Glass Filter RM-HG
Didymium Glass Filter RM-DG
Neutral Density Filter RM-1N2N3N

2. Traceability : This certification is traceable to the International System of Unit maintained at:

Serial No.
12705

13498
8323

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659,

3. Method of calibration :

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170. Thalland. Tel +66 3424 5299 Fax: +66 3424 5250
E-mail: bkk@becthalcom Website: www.becthaicom

Cert.No.

117342

117323
117341

The calibration procedure was carried out according to ASTM E275-08 (2022) and ASTM £925-09 (2014),

4. Result of calibration :

( V4 ) without adjustment

5. Equipment Specifications:

Spectral Bandwidth : 5
Data Interval : 1
Scan Speed : 1200

ISSUE: 6 REV:5

() after adjustment

nm
nm

nm/min

FM-CAL-33/2

U“

NSC-TISI-TIS 17025
CALIBRATION 0131

Page : 2 of ¢

Due date
13 December 2025

13 December 2025
13 December 2025

20/02/24
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BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO, LTD.
CALIBRATION LABORATORY

99/9 Moo 2, Maha Sawat, Phutthamonthon, Nakhon Pathom. 73170. Thailand. Tel +66 3424 5299 Fax: +66 3424 5250
E-mail: bkk@becthaicom Website: wwwhbecthaicom

1]

NSC-TISI-TIS 17025
CALIBRATION 0131

Certificate No.: CAL-24-196 Page : 3 of &
CALIBRATION REPORT
Wavelength Calibration
Certified Values of Nominal Value UUC*Reading Error Uncertainty of k
Reference Material {nm) (nm) (nm) Measurement (+ nm) Factor
361.40 361.40 361 -0.40 0.59 2.00
537.00 537.00 537 0.00 0.59 2.00
879.68 879.68 879 -0.68 0.59 2.00
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of k
{nm) Reference Material (A) (A) (A) Measurement (z A) Factor
Zero 0.000 0.0000 0.0028 2.00
0.5703 0.569 -0.0013 0.0045 2.00
4200 0.7336 0.733 -0.0006 0.0045 2.00
1.0709 1.070 -0.0009 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5592 0.559 -0.0002 0.0045 2.00
4400 0.716 0.718 0.0020 0.0045 2.00
1.0454 1.045 -0.0004 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5094 0.511 0.0016 0.0045 2.00
4650 0.6601 0.663 0.0029 0.0045 2.00
0.963 0.966 0.0030 0.0045 2.00
B Zero 0.000 0.0000 0.0028 2.00
546.1 0.5206 0.522 0.0014 0.0045 2.00
(546.0) 0.6677 0.670 0.0023 0.0045 2.00
0.9763 0.977 0.0007 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5522 0.553 0.0008 0.0045 2.00
590.0 0.6966 0.698 0.0014 0.0045 2.00
1.0201 1.021 0.0009 0.0045 2.00
Zero 0.000 0.0000 0.0028 2.00
0.5377 0.540 0.0023 0.0045 2.00
635.0 0.6649 0.667 0.0021 0.0045 2.00
0.9736 0.974 0.0004 0.0045 2.00

Remark : Each individual filter is measured against the empty filter holder (blank)

Note:

UUC* : Unit Under Calibration

ISSUE: 6 REV:5

- End of Report -
FM-CAL-33/2

d .

used to zero the Spectrophotometer.

0/02/24
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LINE: @dkshscientific

PYDINNNIAAAD

DKSH Technology Limited (U3t fintemes malulad $1ia)

" 1aufl 2533 OUUGYNIN HURUNIIN [WANSZ THUS NTUNNG 10260

uilseSidadidon 010-555-001-4547 (Fninamng)

Call center 02 639 7000

DKSH Scientific

DO

@dkshscientific
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------------------------------

Part 1: Operational Qualification (OQ)

ATINTDUANINIAT DY

FRONT

.........................

1.Quick clamping device with wedge

2
3
4
5
6.
7
8
9

. Kjeldatherm digestion tube

. Holder for steam inlet tubing
. PTFP-Inlet tubing, steam

. Viton-cone

Clamping for glassware

. Screw cap GL18 with silicone seal

. PTFP-Inlet tubing, NaOH

. PP-Distributor with PP-threaded joint
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Distribution head, glass

Screw cap GL32 with silicone seal
Distillation condenser

Screw cap GL14 with plastic screw connection
Display

Keyboard, chemical-resistant
Main switch, green

Ventilation valve

Distillate outlet tubing
Erlenmeyer flask

Platfrom

Drip tray

Pass

|
|
|
|
|
A
|
|
2
|
2
o
|
|
|
|
A
|
|
|
o

Fail
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Remark




REAR

® N AW

NN RN N DN N o e ke e e e e ek e e \D

AN o N

[

1N

THes

=

Diaphragm pump NaOH

Diaphragm pump H3BO;

Diaphragm pump H,O for steam generator
Diaphragm pump H2O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Verprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)

. Silicone tubing 8x16x80 mm.

. Steam generator L

. PTFE-inlet tubing NaOH :
. Silicone tubing 8x16 for cooling water inlet
. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.

. Silicone tubing 4x7 mm.

=
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17
7]
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Remark

vap 30,40 only

. vap 30,40 only

option

vap 30,40 only
vap 40 only
option

vap 30,40 only
vap 30,40 only

option
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2.1 TUROUMSUIMS

A5299uU5 U 191 (Blectrical Test)

£ g & [ J‘
ﬂ'ﬂUﬂ'lu'ﬂ'luﬂ'N‘lNﬁ'l‘Uaﬁlﬂﬁﬂﬁﬂ‘UﬂiT}ﬂ

aszua W 9w

ASINADUANINIAGT DS (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cone o

M579091 Function N15¥11474 (The FunctionTest)

5EUUASINAZAIUANAIIUAUYDY Steam
o ¥

SLUVUMSIANLUYY Sample Tube

SEUUMSIAY Na OH

¥
T¥VUMST Suction A9 Sample Tube 1AL Receiver




2.2 TIENUHAMIIHUINS

1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt+ 10% 50 Hz with ground 4] O (T
Norminal current ' 4| ) (I 6A...
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C 4} O T
Cooling Water Qutlet M O O
Control Temperature ] ) Q.
1.2 OPTICAL TEST VAP3Y.... Pass Fail N/A Remark
Screw cap GL14 M O O
Screw cap G118 %] O O
Screw cap GL32 | ) O
Distillation Head M O O ...
Condensor 4| O O
Viton Cone ] O O
Ventilation Valve 4] O O
Micro Switch Sample ] O O

2. SYSTEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet i o] O O
Cooling Water Outlet 0] O D
Magnetic valve %] OJ O

3.SYSTEM CONTROL Pass Fail N/A Remark
Key Board %] O o
Display ] O O
Program %} O O
Adding H,0 M O O vap 30,40 only
Adding NaOH M O O
Adding H,BO, O O vap 40 only
Suction Sample v O ) vap 30,40 only

4.SYSTEM DISTILLATION Pass Fail N/A Remark
Boiler %] O O
Level Sensor %] O 0
Novprene-Tubing %} O O
Solenoid Valve Shut-Off M O O .
Solenoid Valve Steam M O O
Excess Pressure Detector %} D (0
Ventilation Valve ] ) O
Heater ] O D



5. PUMP

o
[
173
73
g7 ]
=
<
>

Remark

Pump H,0 Steam | ) (T
- Non-Return Valve | O 0
Pump H,0 Sample ] ) O
- Non-Return Valve %] ] 0
Pump NaOH 4| O 0
- Non-Ruturn Valve | O 0
Pump H3BO3 o O ¥
- Non-Ruturn Valve O ) M ..............
Pump Suction ] O 0

o)
&
11
I~
Z
>
)
[e]
3
B
-

6. The Following Program Run :

Addition H,0  0-99 sec. O O
Addition NaOH ~ 0-99 sec. M O O .
Addition H,BO,  0-99 sec. O O &4 @
Reaction Time ~ 0-99 min. 4| O O
Distillation Time 0-99 min M O O .
Steam Capacity  30%-100% M O QO
Suction Time 0-99 sec. 4| O O
The Instrument is in perfect {cchnical shape | O o
Remark
)




Part 3: YoyaaiUayUMUMALIA (General Technical Support)

3.1 mimgﬁnmﬁ’ﬂd ( Bdsic maintenance)

Cleanir'\g

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

The following program should be run:

Addition H,BO,
Addition H,0O:

Addition NaOH:

Reaction time:

Distillation time:
Steam capacity:

Suction time:

0
13
0

0

7
100
20

S
s
S
-]
min.

%
s

Place an empty digestion tube and an Erlenmeyer flask into posi-

tion, and start the program.

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

tube.



3.1 Error Code

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

Error message

[ Ne tap water

Measures
Check cooling water inlet for o
blockages. fé”%

Ensure the tap is turned on

(No sample tube

insen tube

E:heck chemicals

Check set of tanks

Low water
Press Enter

(

J
)
)
J

l

Fitling

8

)

team generator

Check the water inlet distilled
H,0

This message disappears as
soon as steam generator is
filled

After the above mentioned errors are comected, the following

message is displayed.

Error message

Measures

Stop Prog.No.
ontihue=Enter

!

=

Enter = continue of interrupted
program
Reset = Standby-mode

Other error messages

Error message

Measures

[Wait for steamJ

Message disappears as soon
as stand-by is reached

Add sol. > 1min
Contlnue=Enter

| )

Check programming

Enter=continue of interrupted
program
Reset=Standby-mode

Program
undefined

(

Check programming

Excess steam
pressure

(

Switch the system off and call
service

[ Sensor error

Switch the system off and call
service






