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TSP High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -TSP 01

O P™ Onsite
Site: S amividsuEaduimun

UTM : 47P N 1596885 E 672433 Date: 26 Oct 24
Sampler: ETSP#40 Technical: Panlop Prommee
Recorder: EVFCDPR02TC008 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 751.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.70 1.747 56.0 55.05 Slope = 33.2219
2 10.90 1.620 52.0 51.12 Intercept= -2.1382
3 7.60 1.355 46.0 45.22 Corr. coeff= 0.9953
4 4.80 1.079 34.0 33.43 '
5 2.20 0.735 22.0 21.63 # of Observations: 5
Range of Chart 35
at 1.1 - 1.7 m3/min. 55
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| Calibrated by : .

| / Panlop Prommee
[ ! 26 October 2024
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TSP High Volume Sampler Calibration

Verification Report No.
AQ2300034-E004 -TSP 02

[ PM Onsite
Site: VStiaundwviniguFaduTnun
UTM: 47P N 1596712 E 672285 Date: 26 Oct 24
Sampler: ETSP#26 Technical: Panlop Prommee
Recorder: EVFCDPR02TC013 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 751.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriak#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.50 1.801 56.0 55.05 Slope = 27.7718
2 10.30 1.575 50.0 49.16 Intercept= 5.4169
3 7.40 1.337 440 43.26 Corr. coeff= 0.9994
4 4.20 1.010 34.0 33.43
5 2.20 0.735 26.0 25.56 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 53

500 3

0.0

Calibrated by :

00

Chart Recorder

200

. Approved by :
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TSP High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -TSP 03

O PM Onsite
Site: T5930UIRAYYR
UTM : 47P N 1597407 E 672627 Date: 26 Oct 24
Sampler: ETSP#38 Technical: Panlop Prommee
Recorder: ECRAN000031073 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1006.7 Corrected Avg.Press. (mm Hg): 755.1
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Serial#; 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.10 1.707 54.0 53.11 Slope = 29.9667
2 10.20 1.568 50.0 49.18 Intercept = 2.1558
3 8.20 1.407 46.0 45.24 Corr. coeff= 0.9927
4 4.50 1.046 32.0 31.47
5 3.10 0.870 30.0 29.51 # of Observations: 5
Range of Chart 36
at 1.1 - 1.7 m3/min. 53
- ! - /
| |
500 / | |
| Calibrated by :
| | |
I [ “ Approved by :
100 - Wisan Ritthikamon
! b ~ ___! 26 October 2024
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TSP High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -TSP 04

O PM Onsite
Site: VStIZUIUMYTA 6 Tuilan
UTM: 47P N 1596873 E 671682 Date: 26 Oct 24
Sampler: ETSP#33 Technical: Paniop Prommee
Recorder: ECRDS016339509 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1008.3 Corrected Pressure (mm Hg): 756.3
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1008.5 Corrected Avg.Press. (mm Hg): 756.4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriak: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.50 1.736 56.0 55.13 Slope = 29.8597
2 10.40 1.585 50.0 49.22 Intercept = 2.2824
3 8.30 1.417 44.0 43.31 Corr. coeff.= 0.9965
4 4.30 1.024 34.0 33.47
5 3.40 0.912 30.0 29.53 # of Observations: 5
Range of Chart 36
| at 1.1 - 1.7 m3/min. 53
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TSP High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -TSP 05

O PM Onsite
Site: thutnzAattil (i 1 Tuimsthndu)
UTM : 47P N 1596560 E 672405 Date: 26 Oct 24
Sampler: ETSP#42 Technical: Panlop Prommee
Recorder: EVFCDPR02TC010 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1001.5 Corrected Pressure (mm Hg): 751.2
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1001.7 Corrected Avg.Press. (mm Hg): 751.3
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, inc ¢+ Qstd Slope: 2.02024
Model: TE-5025A Qstd Intercept: -0.02667
Seriak#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.70 1.674 56.0 54.94 Slope = 29.2498
2 10.60 1.594 52.0 51.02 Intercept = 5.4748
3 7.30 1.325 46.0 4513 Corr. coeff= 0.9969
4 4.90 1.088 38.0 37.28
5 3.30 0.895 32.0 31.40 # of Observations: 5
Range of Chart 39
' at1.1-1.7m3min.| 56
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PM10 High Volume Sampler Calibration

=

Verification Report No.

AO2300034-E004 -PM 01

L PMm [ Onsite
Site: viLIAMNVInLGEa]uiaun
UTM : 47P N 1596885 E 672433 Date: 26 Oct 24
Sampler: EM10#47 Technical: Panlop Prommee
Recorder: EVFCDPR02TC007 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 751.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.2654
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 13.80 1.883 58.0 36.94 Slope = 18.3219
2 11.40 1.713 52.0 33.12 Intercept= 2.1258
3 8.80 1.506 46.0 29.30 Corr. coeff.= 0.9970
4 6.60 1.306 42.0 26.75 SFR= 1.134
5 3.90 1.007 32.0 20.38 SSP= 35.96
# of Observations: 5
. Range of Chart| 34
| at SFR +10% 38
j Ko
|
|
i 29 Calibrated by :
E o
| |
oy Approved by :
Wisan Ritthikamon
b 26 October 2024
j.:l' o0 0% 0% oS o0 = = 150 5 200
_Ths repart shall not be reproduced except infull, without the written approval of Envilab Co,Ltd
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PM10 High Volume Sampler Calibration

Verification Report No.
AQO2300034-E004 -PM 02

L PM L Onsite
Site: uLianAVINLAnuFaduiaun

UTM: 47P N 1596712 E 672285 Date: 26 Oct 24
Sampler: EPM10#46 Technical: Panlop Prommee
Recorder: EVFCDPR02TCO006 Approval: Wisan Ritthikamon

CONDITIONS
Barometric Press. (hPa): 1002.3 Corrected Pressure (mm Hg): 751.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1002.5 Corrected Avg.Press. (mm Hg): 751.9
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.80 1.815 58.0 36.94 Slope = 19.3409
2 10.20 1.621 52.0 33.12 Intercept = 1.8671
3 7.40 1.383 46.0 29.30 Corr. coeff.= 0.9981
4 6.70 1.316 42.0 26.75 SFR= 1.134
5 2.60 0.825 28.0 17.83 SSP= 37.36
# of Observations: 5
) Range of Chart|] 35
' at SFR10%| 40
a0
%0
| 2l Calibrated by :

g

E 200

§ |
150 'I
oot I 1 1 I i i I I Approved by :

| Wisan Ritthikamon
b i I I 1 I i I [ 26 October 2024
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PM10 High Volume Sampler Calibration

Verification Report No.
AQ2300034-E004 -PM 03

NANUIN 3-16-2

L Pm  Onsite
Site: TGGauinasye
UTM : 47P N 1597407 E 672627 Date: 26 Oct 24
Sampler: EPM10#14 Technical: Panlop Prommee
Recorder: ECRDS016108798 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1006.7 Corrected Avg.Press. (mm Hg): 755.1
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (cormrected) REGRESSION
1 12.00 1.757 54.0 34.38 Slope = 20.3444
2 9.60 1.573 52.0 33.11 Intercept = -0.3357
3 7.70 1.410 440 28.01 Corr. coeff=0.9908
4 4.90 1.127 36.0 22.92 SFR= 1.138
5 3.20 0.913 28.0 17.83 SSP= 35.83
# of Observations: 5
Range of Chart 33
at SFR £10% 39
350 -; ;
=03 Calibrated by :
3
£ ol
i ;
150+
!
00 [ Approved by :
| Wisan Ritthikamon
*1 26 October 2024
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PM10 High Volume Sampler Calibration

Verification Report No.
A02300034-E004 -PM 04

C PM [ Onsite
Site: L3LALLUEIUUYT 6 1w Tan

UTM : 47P N 1596873 E 671682 Date: 26 Oct 24
Sampler: EPM10#30 Technical: Panlop Prommee
Recorder: ECRDS016431077 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1008.3 Corrected Pressure (mm Hg): 756.3
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1008.5 Corrected Avg.Press. (mm Hg): 756.4
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.90 1.748 54.0 34.35 Slope = 18.5806
2 9.20 1.538 48.0 30.53 Intercept= 2.2164
3 7.70 1.408 46.0 29.26 Corr. coeff.= 0.9972
4 4.20 1.044 34.0 21.63 SFR= 1.138
5 2.80 0.855 28.0 17.81 SSP= 36.72
# of Observations: 5
e o Range of Chart 34
at SFR +10% 39

00

Calibrated by :

2004

Chast Recorder

. T T T T T T T | Approved by :
| Wisan Ritthikamon
| i T T I | 1 1 26 October 2024
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PM10 High Volume Sampler Calibration

Verification Report No.
AO2300034-E004 -PM 05

L PM L Onsite
Site: 1MutAzAa1NN (MYV 1 dutnglindu)
UTM : 47P N 1596560 E 672405 Date: 26 Oct 24
Sampler: EPM10#29 Technical: Panlop Prommee
Recorder: ECRDS016431075 Approval: Wisan Ritthikamon
CONDITIONS
Barometric Press. (hPa): 1001.5 Corrected Pressure (mm Hg): 751.2
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1001.7 Corrected Avg.Press. (mm Hg): 751.3
Average Temp. (deg C): 31.0 Average Temp. (deg K): 304.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.26504
Model: TE-5025A Qstd Intercept: -0.01667
Serial#; 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.50 1.724 54.0 34.47 Slope = 19.2331
2 9.30 1.552 48.0 30.64 Intercept=1.0367
3 7.70 1.413 44.0 28.08 Corr. coeff.= 0.9996
4 4.40 1.071 34.0 21.70 SFR= 1.138
5 2.90 0.872 28.0 17.87 SSP= 3591
# of Observations: 5
A T - Range of Chart 33
at SFR +10% 38
= Calibrated by :
i e
in
| |
i - ! Approved by :
[ . Wisan Ritthikamon
[ e [ 26 October 2024
! i
| ngO'C__D"E_ 0-57_ 075 100 125 50 75 200

m¥min.

This report shall not be reproduced except infull, wilhout the written approval of Envilab Co,,Lid

B www.evltesting.com

PM10 Cal. Rev.07 / lss.Date Mar 17,2020

NANUIN 3-16-2

Environmantal reasponsibllity with Accuracy mesacurement

FE-MNT-28 Rev.02:05/07/67

SRR

VI Y
16/146 N2

N“Jﬁﬂ’l?lﬂ"lUﬂ?ﬂﬂ&l@lﬂ:ﬂ"&}'


LENOVO
Rectangle

LENOVO
Rectangle


UStn Buliudu 97dR  540,540/1 RELNUA 7 UDTLNGUA LUAUNNUA NFINWY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhoe Bangkhae Bangkok 10160 :
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilab B Neediss Supply (nstrument

?)

Verification Test Report

Report No.:
A02300034-E004 -SLM 01
] PM Onsite UTM : 47P N 1596893 E 672440

Calibrated Date: 26 October 2024
Site : vShammhvinviruGaduimn
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0016

Environment: Temperature 33 °C  Humidity 62 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075

Date of Calibration : 10 Apr 2024
Uncertainty: 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.00 0.28 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 .+-1.0dB Pass

Calibrated By:

Date:
Approve By:
( Wisan Ritthikamon )
Date: 26 October 2024

This report shall not be reproduced except Infull,without the written approval of Envilab Co.,Ltd.
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U5 fulaudy /e 540,540/1 AREILNNUA 7 WUIIUNILA LUAUNILA NFIVINY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhoe Bangkhae Bangkok 10160 -
Tel : 02-802-3577~-8 Fax. 02-802-3773 E-mail : info@evltesting.com Enwilab B Neediss Supply Instrument

?)

Verification Test Report

Report No.:
A02300034-E004 -SLM 02
O PM Onsite UTM: 47P N 1597407 E 672627

Calibrated Date: 26 October 2024
Site : TFuuinazun
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0013

Environment: Temperature 33 °C  Humidity 62 %RH

Reference Standard: acoystic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial N0.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.60 -0.12 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

Calibrated By:

( PANLOP PROMMEE )
26 October 2024

Date:
Approve By:
( Wisan Ritthikamon )
Date: 26 October 2024

This report shall not be reproduced except infull.without the written approval ?I E
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Tel :

13 1Buliudu A1fie 540,540/1 BOEIUNILA 7 WASILNGLA LWALMWWA NTIVNWY 10160
Envilab Co.,
02-802-3577-8 Fax. 02-802-3773 E-mail :

Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

info@evitesting.com Enviab & Neediss Supply Instrument

Verification Test Report

L] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
A02300034-E004 -SLM 03

Onsite UTM : 47P N 1596560 E 672405

26 October 2024

1uAzAa19th (mg'fi 1 muLm:ﬂwn:’i”u)
Sound Level Meter

PULSAR

45

0018

Temperature 33 °C Humidity 62 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075
Date of Calibration : 10 Apr 2024

Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 94.10 0.38 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

Calibrated By:
( PANLOP PROMMEE )

Date: 26 October 2024
Approve By:
( Wisan Ritthikamon )
Date: 26 October 2024

This report shall not be reproduced except infull,without the written approval of j&ﬁwl’a' ¢

Usznelel 01/02/2566 -

B www.evitesting.com
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UFun Buliudn /1fn  540,540/1 TRLUNMLA 7 WUNUNUA LUAUNLA NTINWY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 :
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Envilab & Neediss Supply Instrument

?)
A\V4 bl

Verification Test Report

Report No.:
A02300034-E020 -SLM 01
PM [] Onsite UTM: 47P 1514458 654247

Calibrated Date: 31 October 2024
Site : us¥wm Eulndy i
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1821

Environment: Temperature 25 °C  Humidity 65 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075

Date of Calibration : 10 Apr 2024
Uncertainty : 0.10 dB

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.72 93.62 -0.10 93.72
Error After Adjust Totar Error .
(dB) (dB) Acceptant value Pass/Fail Judgment
0.00 0.10 +-1.0dB Pass

Calibrated By:

( Worapon Narongsaksiri )
Date: 31 October 2024

Approve By:

( Wisan Ritthikamon )
Date: 31 October 2024

This report shall not be reproduced except infull,without the written approval of Envilab Co..Ltd.

www.evltesting.com
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dsenalel 01/02/2566 - Emvirenmental reaponsibility with nccuracy meksurcment FE_MN‘_T_01_22 Rev.01
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TISCH

Environmental

RECALIBRATION
DUE DATE:

February 9, 2025

S

Calibration Certification Information
Cal. Date: February 9, 2024 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vol. Final aAvol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 i 2 1 1.3950 3.2 2.00
2 3 4 1 0.9840 6.4 4.00
3 5 6 1 0.8790 79 5.00
4 7 8 1 0.8430 8.8 5.50
5 9 10 1 0.6940 12.7 8.00
Data Tabulation
Pa )( Tstd ) (
Vstd Qstd \/B‘H( Pstd/\ Ta @ |yaH(Tarpa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9914 0.7106 14111 0.9957 0.7138 0.8875
0.9871 1.0032 1.9956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 1.1672 2.3401 0.9883 1.1723 1.4718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 2.02024 m= 1.26504
QSTD b= -0.02667 QA b= -0.01677
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol({(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd -
Qstd= 1/m ((.\/;H (_"_Pst a )(—Ta ))b> Qa= 1/m ((1’ AHi Ta/Pa )) -b)
Standard Conditions
Tstd: 298.15 ° RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer read_ig_g {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pai actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
‘isch Environmental, Inc. www.tisch-env.com
A5 South Miami Avenue TOLL FREE: (877)263-7610
fillage of Cleves, OH 45002 FAX: (513)467-9009

AIARWIN 3-16-2  SuTpeds na e
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Calibratech Co.,Ltd. NSRS IAS 705
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200034-1 Page :1o0f2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No. : 0034803270 ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 ¢

Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (22.8t023.6) °C
Relative Humidity : (44.6 to 45.3) %
Air Pressure 1014.0 mbar

Date of Received : 01 February 2024

Date of Calibration : 01 February 2024

Date of Issue : 06 February 2024

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traceable Lo the International System of Units

Standard Weights
ID No. Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Approved by :
( Surachai Promthong )
g b 2 )
The Uncertainties are for a confidence probability of approximately 95% Bis Y o
¥ " ey THTDSRTIUR @?Jﬁ

This cerificate nidy not be reproduced other than in full except with the prior. written approval,of; gﬁq‘(galg_lq@técmg,#ﬂs Hsre A CLNAR
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200034-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
() (g t (g)
0.01 0.0001 0.00012
0.1 0.0001 0.00012

| 0.0000 0.00013
2 0.0001 0.00013
5 0.0000 0.00013
10 0.0000 0.00013
20 -0.0001 0.00014
50 -0.0001 0.00015
100 -0.0001 0.00020
200 -0.0001 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.06 ,

providing a level of confidence of approximately 95%

Eccenlric error Load test : 50 g
A B C D E
-0.0001 -0.0001 -0.0001 0.0001 0.0000

Repeatability Load test i 200 g
Stdev. : 0.00005 g

-olo -

g

sanIsEse
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Airgas Specialty Gases

AI' as Airgas USA LLC
), 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: E04NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Mar 31, 2023
Expiration Date: Mar 31, 2026 :

Certification performed in accordance with "EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a lotal analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
rmole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 45.53 PPM G1 +/- 1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceable 03/24/2023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CGC708067 48.41 PPM NITRIC OXIDE/NITROGEN +-1.2% Sep 21, 2025
PRM 12385 D887660 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21, 2025
NTRM 160610-01 CC473196 49.02 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Mar 22, 2028
GMIS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026

co 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Sep 30, 2028
The SRM, NTRM, PRM, or RGM noted above is only in reference to lhe GMIS used in the assay and not pari of lhe analysis. i

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD578 NDIR Mar 07, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Mar 23, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Mar 16, 2023

Triad Data Available Upon Request

NOTES:Gross Weight: 27.8 Kg
Net Weight: 4.8 Kg
PO# 5223001123

|[ACCREDITED|
CERT 3082.05

Approved for Release
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NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6710006
Calibrated Date: 1-Oct-24

PM O Onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: AC32e

Manufacturer Environnement SA. France
S/N: NNOESAAC32E277

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 24.3 °C Humidity:_ 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(Ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.578 0.0 06 385.0 400.0 -1.9
NO, 0.356 0.0 0.4 5.0 0.0 0.6
NOx 0.934 0.0 0.9 390.0 400.0 -1.3
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (Ppb) Drift%
NO 0.196 0.0 0.2 403.0 400.0 0.4
NO, -0.029 0.0 0.0 1.0 0.0 0.1
NOx 0.167 0.0 0.2 404.0 400.0 0.5
Single Point Calibration Chart E
o)
=
=
o i
x |
g
<

NO Reference Value (ppb)

NANUIN 3-16-2

Ervilab Co.Lid.
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NOx Analyzer Verification Test Report

Calibration Report No.: ES-N6710006 Page:1/1
Calibrated Date: 1-Oct-24
PM U Onsite
Page:2/2

Analyzer Signal Values
Date 1-Oct-24 Time 14:14 | |
Power Supplies
Option -13.52 mvV +5 V Sensor 4,99 \Y
+3.3V 3.3 vV +24 V 23.96 \%
+12 V 11.88 % +5V 4.99 v
+4 V 39743 mv I+ 24V 2.4 A
1 03 82.74 mA '
Optical Bench
Dark PM sig. 0.0 mV PM NO sig. 84.28 mV
PM Nox sig. 107.0 mv PM Ny sig. 86.71 mv
Sample
Chamber T 60 deg.C Internal Temp. 33.33 deg.C
Chamber P 17208 hPa PMT. 1.46 deg.C
Flow 47.21 NI/h Sample Pr. 993.2 hPa

Calibrate By : Approve By :

Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24

Sirirat Poonlak

Sneediss

eediss Supply nstrument Co.kid

WE¢ u@ajrﬁgmmw
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NOx Analyzer

Verification Test Report

Calibration Report No.: AP-N6710007 Page:1/1
Calibrated Date: 1-Oct-24
PM = Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E S/N: ENOAI200E02788
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S$02 Conc 45.50 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 24.3 °C Humidity:_ 57  %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (Ppb) (ppb) (ppb) (ppb) Drift%
NO 1.3 0.0 1.3 412.0 400.0 1.5
NO, 02 0.0 0.2 4.0 0.0 0.5
NOx 1.5 0.0 15 416.0 400.0 2.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403.6 400.0 04
NO, 04 0.0 04 1.4 0.0 0.2
NOx 1.0 0.0 1.0 405.0 400.0 0.6
f Single Point Calibration Chart '
| 450 “ i
5 400 -
— 350 4
| 2
£ 300
3 250 11
o
= 200 !
S 150 - f
g 100
50 -

1.0

NO Reference Value (ppb)

NANUIN 3-16-2
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710007 Page:1/1
Calibrated Date: 1-Oct-24
;
PM Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 10:10
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 511 532
Ozone Flow 60-90 cc/min 80 80
PMT Detector 0-5000 mV 27.4 16.4
AZERO -20-150 mV 54.2 54.2
HVPS 400-900 constant Y 819 819
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 33.7 329
PMT TEMP 7 +-1 Dreegee C 71 71
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/- 5 Dreegee C 314.4 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4
NO Slope 1+/-03 0.820 0.801
Nox Slope 1+/-03 0.848 0.813
NO Offset -10 to + 160 mV 10.2 15.3
NOx Offset -10 to + 150 mV 2.0 -34
Span and Cal Values
Zero Value NO 0 ppb 1.3 0.6
NOx 0 ppb 1.5 1.0
Span Value NO 400 ppb 412.0 403.6
NOx 400 ppb 416.0 405.0
Calibrate By : Approve By :
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001
Calibrated Date: 1-Oct-24

O

PM Onsite
Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E S/N: ENOAI200E00305
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/IN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 24.1°°C Humidity: 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 3.2 0.0 3.2 410.0 400.0 1.2
NO, 14 0.0 14 2.0 0.0 0.2
NOx 46 0.0 46 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 0.4 403.0 400.0 0.4
NO, 0.3 0.0 0.3 2.0 0.0 0.2
NOx 0.7 0.0 0.7 405.0 400.0 0.6
: Single Point Calibration Chart
I 450 1
o) 400
% 350
£ 300 -
I3 250 -
i @
| 5 200 4
> 150 +
g 100

NO Reference Value (ppb)

NANUIN 3-16-2
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710001 Page:1/1
Calibrated Date: 1-Oct-24
L] .
= PM Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 474.0 441.0
Ozone Flow 60-90 cc/min 76.0 76.0
PMT Detector 0-5000 mV 24.5 62.2
AZERO -20-150 mV 8.6 67.5
HVPS 400-900 constant \ 839.0 836.0
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 30.5
PMT TEMP 7 +-1 Dreegee C 7.0 71
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee C 315.0 314.4
RCEL PRES 4-10 contant IN-Hg-A 4.20 7.90
SAMP PRES 20-30 contant IN-Hg-A 29.9 28.6
NO Slope 1+/-03 1.256 1.032
Nox Slope 1+/-03 1.232 1.048
NO Offset -10 to + 150 mV 4.50 6.90
NOx Offset -10 to + 150 mV -5.00 -1.50
Span and Cal Values
Zero Value NO 0 ppb 3.2 04
NOx 0 ppb 4.6 0.7
Span Value NO 400 ppb 410.0 403.0
NOx 400 ppb 412.0 405.0
Calibrate By : Approve By : %
\/ Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6709003
Calibrated Date: 1-Sep-24
O

Page:1/1

U oy

Instruments Information

Onsite

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20002470
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.0 'C Humidity: 70 %RH
Calibration Check ( Before adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO | 27 ~ 0.0 21 3950 | 4000 — 06
NO, | 14 00 14 30 | 00 04
NOx 3.5 0.0 3.5 398.0 400.0 0.3
Calibration Check ( After adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 .00 .04 4080 [ 9008 0.4
NO, 0.2 0.0 0.2 20 00 0.2
NOx 0.6 0.0 0.6 405.0 400.0 0.6
Single Point Calibration Chart
450
5) 400 -
)
g
B
@
]
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6709003 Page:1/1
Calibrated Date: 1-Sep-24
O ;
L4 PM Onsite
Test Function Value Norminal range Unit Before After Note
Date 1-Sep-24
Time 10:10
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) < 0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 511 532
Ozone Flow 60-90 cc/min 80 80
PMT Detector 0-5000 mVv 274 16.4
AZERO -20-150 mV 54.2 542
HVPS 400-900 constant \ 819 819
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 337 32.9
PMT TEMP 7 41 Dreegee C 71 71
123 TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee C 314.4 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4
NO Slope 1+/-0.3 0.820 0.801
Nox Slope 1+/-03 0.848 0.813
NO Offset -10 to + 150 mV 10.2 153
NOx Offset -10 to + 150 mV -2.0 -34
Span and Cal Values
Zero Value NO 0 ppb 21 04
NOx 0 ppb 3.5 0.6
Span Value NO 400 ppb 395.0 403.0
NOx 400 ppb 398.0 405.0
Calibrate By : Approve By : é
N—""" Sirirat Pooniak Sarawut Keawsrinual
Date: 1-Sep-24 Date: 1-Sep-24

4B 'r"S
e Neegis
Neadiss Supply Instrument Co

i 5 d g o o
E FUTRIHUWINNGDI
; : ASFIEAILGNATIAIN

T 3 1gporl ehel not be reproduced except mful.aithous The witter epproval of Neeciss Sugply Instrument cd
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710004
Calibrated Date: 1-Oct-24

PM = Onsite

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Page:1/1

Manufacturer API

S/N: ENOAIT20003572

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__24.2°C Humidity:_ 57 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 25 0.0 2.5 412.0 400.0 1.5
NO, 0.3 0.0 0.3 2.0 0.0 0.2
NOx 2.8 0.0 2.8 414.0 400.0 1.7
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (Ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 400.0 400.0 0.0
NO, 02 0.0 0.2 3.0 0.0 04
NOx 0.8 0.0 0.8 403.0 400.0 0.4
—— Jﬂ/,_ ==
— . - S
,F/”FF/ Single Point Calibration Chart
,/f-—%//v |
& )
=S
3
o
<

NO Reference Value (ppb)

NANUIN 3-16-2
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6710004 Page:1/1
Calibrated Date: 1-Oct-24
O :
2 PM Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 11:25
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.4 0.2
Sample Flow 500+/- 50 cc/min 500 490
Ozone Flow 60-90 cc/min 89 80
PMT Detector 0-5000 mVy 50.9 20.4
AZERO -20-150 mV 483 491
HVPS 400-200 constant \ 745 745
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 33.2 326
PMT TEMP 7 +l-1 Dreegee C 7.2 7.2
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee C 313.3 314.5
RCEL PRES 4-10 contant IN-Hg-A 3.7 3.7
SAMP PRES 20-30 contant IN-Hg-A 283 28.7
NO Slope 1+/-03 1.025 1.178
Nox Slope 1+/-03 1.066 1.153
NO Offset -10 to + 150 mV 8.7 -1.6
NOx Offset -10 to + 150 mV 2.1 2.6
Span and Cal Values
Zero Value NO 0 ppb 215 0.6
NOx 0 ppb 2.8 0.8
Span Value NO 400 ppb 412.0 400.0
NOXx 400 ppb 414.0 403.0
Calibrate By : Approve By : %
""" Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6710001
Calibrated Date: 1-Oct-24

PMm O Onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA.,France
S/N: NSOESAAF32E453

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__244 °C Humidity: 57 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) {ppb) (ppb)
Before 0.0 1.6 16 400.0 393.0 -0.9
After 0.0 0.8 0.8 400.0 402.0 0.2
_— P
|
Single Point Calibration Chart ;
l
500
400 -
2 | fressm
(=} | |
= 300 | ——— Before
o | i
£ .
s 200 1 —esmn After
x ! i R ——
100 -
Qg . - o o = =
0 400

Reference (ppb)

} as Q 9/
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6710001
Calibrated Date: 1-Oct-24

PM U oOnsite

Page:2/2

Analyzer Signal Values

Date 1-Oct-24 Time 13:11:00
Power Supplies
Option 0.00 mV +5 V Sensor 5 Y
+4 vV 4068 mV +33V 3.3 \
+24 V 241 vV +12 V 11.9 \%
+5V 5 Vv | UV lamp 443 mA
1+24 V 1.2 A
Optical Bench
Dark UV sig. 0 mV Dark PM sig. 88 mV
UV ref. 0 mv PM ref. 0 mv
UV sig. 24 1 mV PM sig. 138.6 mV
Ref ratio 0 Meas ratio 0.34
Mean sig. 0.7 Raw trend 1
Raw sig. 244 ppb inst.meas. 22.8 ppb
| UV Lamp 447 mA HV PM 2626.80 mV
Sample
Internal Temp. 31.9 deg.C Chamber T. 50 deg.C
Gas Pr. 970 hPa Pump Pr. 355.5 hPa
Flow 18.7 Ih
Calibrate By : Approve By :
\—"" Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24

. SNANUIN
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710004
Calibrated Date: 1-Oct-24

PM U Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E S/N: ESOAI100E01218
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 §02 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 243  °C Humidity:_ 56 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) {ppb) {ppb)
Before 0.0 0.7 Oz 400.0 392.0 -1.0
After 0.0 0.5 0.5 400.0 403.0 0.4
Single Point Calibration Chart .
500 ; :
400 - X
= ] |
=3 | | | |
a 300 - |  ——— Before ! |
- :
S [
E 200 - —-—x--- After |
+4

100 1

o e
Reference (ppb)

NANUIN 3-16-2
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710004
Calibrated Date: 1-Oct-24

pm [ Onsite

Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 13:10
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <02 PPB 0.6 02
Sample Flow 650 (+/- 50) cc/min 663 659
PMT Detector 0 - 5000 mv 36.5 345
Norm PMT Detector lo- 5000 mv 34.1 32.8
HVPS ' 400-900 constant v 719 648
DCPS 2500 (+/- 200) mv - =
RCELL TEMP ' 50 (+- 1) Dreegee C 50 50
BOX TEMP {2040 " Dreegee C 34.1 Y%
PMT TEMP 7 (+1-1) Dreegee C 8.0 8.0
UV lamp 1000-4900  mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 114.0
STR. Light (Zero Gas) <100 PPB 29 29
Dark PMT (-50) - (+200) mv 447 447
Dark lamp (-50) - (+200) mv 5.1 51
SAMP PRES 20-30 contant IN-Hg-A 28.1 27.8
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2004 2020
SO2 Conc 1000 (+/- 250) PPB 1002 1010
SO2 Slope 1 (+-0.3) . 0.920 0.866
SO2 Offset < 250 mv 65 130.1
Stability at Zero <0.2 PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 0.7 0.5
Span Gas (400 PPB ) 400 ppb 392.0 403.0 + 5% of Range

Calibrate By : Approve By :
Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Oct-24 Date: 1-Oct-24
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710006
Calibrated Date: 1-Oct-24

pv [ Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: ESOAI100E01002
Calibration System
gﬂbrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 $02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__244 °C Humidity:_ 57 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
Before 0.0 1.0 1.0 400.0 394.0 -0.8
After 0.0 0.6 0.6 400.0 404.0 0.5
Single Point Calibration Chart
500
400
o 5 -
Q |
] 300 - — —— Before
g |
§ 200 A --%--- After
m e —
100 1
0 TR EP DY E LSS
g Reference (ppb) Ll

c bhere
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SO2 Analyzer Verification Test Report

Calibration Report No.:
Calibrated Date:

PM L Onsite

AP-56710006
1-Oct-24

Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 13:45
Range 50 - 20000 PPB 500.0 500.0
Stability (Zero Gas) <0.2 PPB 0.2 0.1
Sample Flow 650 (+I- 50) cc/min 592.0 591.0
PMT Detector 0 - 5000 mv 255.6 61.0
Norm PMT Detector 0 - 5000 v 59.7 65.2
HVPS 400-900 constant v 607.0 607.0
DCPS 2500 (+/- 200) Cmv 2 2
RCELL TEMP 50 (+/- 1) Dreegee C 50.0 50.0
B(jx TEMP 20-40 Dreegee C 34.0 34.1
PMT TEMP |7 (+11y Dreegee C 8.0 8.0
UV lamp 10004900 mv 1981.0 1981.0
Lamp Ratio 30-120 % 826 82.6
STR. Light (Zero Gas) <100 PPB 615 61.7
Dark PMT (-50) - (+200) mv 38 36
Dark lamp (-50) - (+200) mv 56.5 57.0
SAMP PRES [20-30 contant IN-Hg-A 29.3 29.3
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 1682.0 2044.0
SO2 Conc 1000 (+I- 250) PPB 841.0 1022.0
SO2 Slope 1 (+-0.3) - 1.224 1.104
SO2 Offset < 250 mv 24.8 8.0
Stability at Zero <0.2 PPB 0.2 0.2
Stability at Span < 2 ppb @ 400 ppb PPB 0.2 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 1.0 0.6
Span Gas (400 PPB ) 400 ppb 394.0 404.0 + 5% of Range
Calibrate By : Approve By :
U Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-86709003
Calibrated Date: 1-Sep-24

& pm

O oOnsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA. France
S/N: NSOESAAF32E454

Calibration System

_Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__258 °C Humidity:__ 71 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ppb) (ppb) (ppb) (ppb) (ppb)
_Before| 0.0 23 23 _400.0 o800
After 0.0 0.2 0.2 4000 | 4010 | 01
Single Point Calibration Chart
500 -
400 -
i)
a
= 300 - —+— Before
(=2}
£
E 200 + -—-x%--- After
4
100 1—
0 Eal
0 Reference (ppb) 400

G Tusaesuwignans

Tris report chol not be regroduced except MONUROBh6Ritran spproval oftNaYiEh ﬁ:::;ib%1‘}55?1';1%5935135}?;7%??J G"]‘C\.‘(‘TI‘ﬂBﬂ'\W
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6709003
Calibrated Date: 1-Sep-24

pm O oOnsite

_Page:2/2
Analyzer Signal Values
Date 1-Sep-24 Time 13:11:00] |
Power Supplies
Option 0.00 mvV +5 V Sensor 5 \Y
+4 V 4068 mv +33V 313 Vv
124V 24.1 v +12 V 118 | v
+5V 5 v | UV lamp 44.3 . mA
1+24 V 1.2 A i
Optical Bench
Dark UV sig. 0 my Dark PM sig. 88 mV
UV ref. ) 0 mv PM ref. ) 0 | mv
JV sig 24.1 ) mV PMsig. 1386 _ ' mv _
Refratio 0 Meas ratio - 0.34 N _
i 07 Raw trend n |
Raw sig. 24.4 ~ ppb inst.meas. ”_2__2_'.8 - __ ppb _
| UV Lamp 44.7 mA HV PM 2626.80 mv
Sample
Internal Temp. 31.8 deg.C Chamber T. 50 deg.C
Gas pr. - 870 _ _hEa______ Pump Pr. 3555 _ ‘hPa
Flow R 18.7 h N

Calibrate By :

Approve By :

Sirirat Poonlak
1-Sep-24 Date:
. 3 .‘—a
e )
8 necdss
Nesriss Supply Instrument £o. Lt
Trys rgpert et not be reerodinged excepT et eithoe® The wiitian opproval of ‘:i\zt-:ist; T

Sarawut Keawsrinual
1-Sep-24

,
TR

Py =t Ue s TR B L1470 an @09

AANUIN 3-16-2

;;\}'%A"ﬂnWiﬁé/ﬂéé%ﬁqu@mmw


LENOVO
Rectangle

LENOVO
Rectangle

LENOVO
Rectangle


E5EE
EEENNE
?f»ﬁzé‘%*

ol
13 _"EE;'
Elemmrs

S02 Analyzer Verification Test Report

Calibration Report No.: AP-§6710007
Calibrated Date: 1-Oct-24

pvm [ oOnsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: ESOAIT10003031
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/IN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 244 °C Humidity:_ 57 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) {ppb) (ppb) (ppb) (ppb)
Before 0.0 3.1 3.1 400.0 389.0 14
_After 0.0 0.9 0.9 400.0 399.0 -0.1
|
Single Point Calibration Chart i
500 4 '
! 400 |
= . —
Q
= 300 — — Before
o I
£ f
?\3 200 - | --x---After | |
(02 N
100 ’

Reference (ppb) 400

AANLIN 3-16-2 Envilab Co.Lid.
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6710007
Calibrated Date: 1-Oct-24

PM [ Onsite

Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 1-Oct-24
Time 8:30
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <02 PPB 0.4 0.2
Sample Flow 650 (+/- 50) cc/min 666 662
PMT Detector 0 - 5000 mv 243 282
Norm PMT Detector 0 - 5000 mv 314 343
HVPS 400-900 constanl v 725 725
DCPS 2500 (+- 200) v . N
RCELL TEMP 50 (+-1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 32.6 35.1
PMT TEMP 7 (+1-1) ‘Dreegee C 8.3 8.3
UV lamp 1000-4900 mv 3251 3251
Lamp Ratio 30-120 % 87.4 87.4
STR. Light (Zero Gas) <100 PPB 38.5 385
Dark PMT ' (-50) - (+200) mv 276 2756
Dark lamp (-50) - (+200) mv 36 36
SAMP PRES 20-30 contant IN-Hg-A 26.9 273
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2010 2006
SO2 Conc 1000 (+/- 250) ' PPB 1005 1003
SO2 Slope 1 (+- 0.3) - 1.054 1.053
S02 Offset < 250 mv 947 90.4
Stability at Zero <02 PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.4 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 3.1 0.9
Span Gas (400 PPB ) 400 ppb 389.0 399.0 + 5% of Range

Calibrate By :

Approve By :

N~ Sarawut Keawsrinual

1-Oct-24

Sirirat Poonlak

1-Oct-24 Date:

Date:
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710003
Calibrated Date: 1-Oct-24

pm O Onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
SIN: ECOESACO12E203

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Canc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__232 °C Humidity:_ 52  %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)

_ Before| 0.0 1394 ] Ao, 45004 44.54 s U
__After| 00 0145 S0l 450 ] Bl 4408 F ol 2000
e e B U S N el Fe B A

i Single Point Calibration Chart

50

45 }

40 - - A v
=3 35 i
& 30 : —ﬁ—/Before
g 25578
o 20 -! . ---x~-- After
4 15 1— =

10 =t I

54—
.0 ag’_
EE L VReference (PPM): ~ 5 o g iy
P

" 1 oa. o -
cEls TUTDIdItUInNead
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710003

Calibrated Date: 1-Oct-24

PMm [ Onsite
Page:2/2

Analyzer Signal Values
Date 1-Oct-24 Time 10:09:00
Power _Suppli'.es. g . : i i |
Optlon 0.0 mV +5 V Sensor 5 Vv
+33 v e o el 33 > |24 v S 24_-_2_
+12V < 51.8 i : V . +5V 5.1-I
+24V £ 1.1. i mV ......
Obtj_eéi Bench . % :
IR current ratiao 884.7 mA Pbse current 618.2° mV
Optical T. 4-6.6 deg.C I;L;e T—_-_" ,242_ 1 dt_agC
.Measure sig. 5064 mV Refer S|g 458,4.”“ . n;v ;
Min sig. 945.0 - mV R Max Sig. 2840 mV
Sample Ve e e
mst Ratlo 1.109 Ratio 1.1056
Ref rato 1.109 Infernal Temp. T i | AR T
Source Temp. 46 0 deg.C Gés Presure 997 : hP-a“I
Up Presure 9470 hPa. o Flow i 3 59 Ith

Calibrate By: Approve By :

Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Oct-24 Date:

Sneedis

Neodiss Supply instrument Co..Ltd

1-Oct-24

This report shall not be reproduced except infullwithout the written spproval of Neediss Supply 1.-‘-r-.1_-L;mF-th.
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710004
Calibrated Date: 1-Oct-24

& Pm

O oOnsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Model: CO12E

Manufacturer Environnement SA.,France
S/IN: ECOESACO12E204

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc¢ 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 23.3 °C Humidity:_ 52 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
_ Beforef 00 1E083 e Jaliesins 4000 Adsal sy 03
After] 0.0 o 0odl 0.5 450 45.34 04
Single Point Calibration Chart .
|
=)
o
| £ |
el i
©
3
(4
05 Referénee (PPN« o 1 rn ik it
Bt S e 1T B sd N

Y ° [
\ ; L TUTIENUINNEBY
This report shali not be reproduced except inv’-;;"ll,i)e_%w}rl\‘iaj%fﬂ‘ﬂ)%e ,T\zmjen opprovel of Neediss St Ipply Instrument Coltd. ’ @
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6710004

Calibrated Date: 1-Oct-24

& pPm

O onsite

Page:2/2
Analyzer Signal Values
Date 1-Oct-24 Time 10:09:00
Power Supplies I ik L
Option 0.0 mV. 5 V Sensor. 5 2V,
Hev, ey v 24V ' 242 Sy
12V 118 1 v 45V e
+24 V 14 Cmv o
Optical Bench : :
IR current ratiao 884.7 mA Pbse current 618.2 mV
O-ptical.T.. L 460 deg.C Pbse T. & _242 { deg.,C
Measure sig. : "5.06';4 o mV . Refer Sig. 5 4564 £ mV
Min sig. 945.0 mv  |Maxsig. 2840 mv
Samie. B 5 G |
inst. Ratio 1.109 Ratio 1.105
Ref. raito 11_09 e ; Intémal Temp. 539 deg.C
Source Temp. 46.0 deg.C Gas Présure 99? : r;P-a.
Up Presure 947.0 hPa e 59 h

Calibrate By :

\_/ sirirat Poonlak

1-Oct-24

Approve By :

Sarawut Keawsrinual

Date:

Neegiss

1-Oct:24

Neediss Supply instrument Co. Ltd

.
)

This report sholl not be reproduced except infullwithout the written approval of Neddiss SuaiL |:'.-:-r'r_.men‘l'. (e G F. ¥
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24

PMm [ Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300E S/N: ECOAI300E00449
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__ 214 °C Humidity:_64 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifto
_(PPM) (PPM) (PPM) (PPM) (PPM)
_Beforey 0.0 050 05 | 450 b e
After) 00 0.14 L0 450 Sd 0.8
Single Point Calibration Chart
=3
o
ot
o]
Ay
©
3
o
Rgference (PPM)
'- S
Trig 1eperT shall not be reproduced except miukwithout the viiay snooval of Je&c|€ss Supphy InstUmEnt ch_i'ﬁ:'\?‘hg 516?6 ‘f? RGN
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710001
Calibrated Date: 1-Oct-24

PM U Onsite
Page:2/2

Detail ~ Range Unit Before After Note
Date 1-Oct-24
Time 11:00
Range 0.1-1000 PPM PPM 50 50
étaémty . (0.4-2PPB) ppb 0.73 1.14 : :
CG) .Meas.L-J.re * 2500 - _41;(;0 MV mV 2013.3 2.'9‘2‘3.5 -----
CO._R-(;f_e;rence 2500 4800 MV. mV -”2.444_3 2;151'4
MR Rato | A 124k 0.5° 1.18 oA ?
Sample Pressure 2 i 26 30 in- Hg-A in-Hg-A 291 o 2_5-3“.
Sample Flow 720-880comin | comin | e Y :
Sample Temp 44 - 52 deg C deg_C 50.3 50_4.
Bench Temp 47 - 49 deg.C ‘.d‘eg.il 2 48 B covinl i, L s
Whee! Tormp — w7 s R
Box Temp i E; 50 deg.C _deg_C f 352 351
PHT drive . 250__;1;50 mv. mV o M3323 4 3353;.
Slope 0 800 1. 200 3 1.051 -:1-_.112
Offset 8 0 05 +/- 0.2 i 0.08.8“ 0.088
Gas Test Response '
Zero éas . 0 PPM 0.5 0.1
épan Gas 45 PP 435 457 + 5% of Rangé ¥

Calibrate By : Approve By :
U Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Oct-24 Date: 1-Oct-24
Sneediss
¥ B Vg g - s
Neediss Supply Instrument Co.tid
This report shall not be reproduced except infulwithout the wirten spproval of Neediss Supply InsToment r‘; Lac
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6709007
Calibrated Date: 1-Sep-24
pm [ Onsite

Instruments Information Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/IN: NCOESACO12E356

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.8 °C Humidity:_ 71 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before| 0.0 3.603 36 45.0 4620 13
After 0.0 0.067 0.1 - 45.0 45.87 1.0
Single Point Calibration Chart
5 h—_
B —i— Before
g
©
3
o
Reference (PPM)
- o T ] . Qs
This teport shak net be rasroduced except ARG AN Higudittan oporoval of -.\'é:.e 2153 Supply 1"".?r-,n'\._e"'n; g,_}_%}/fl{g&’%'—lﬂ naadg
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6709007
Calibrated Date: 1-Sep-24

PM [ Onsite

Page:2/2
Analyzer Signal Values
Date 1-Sep-24 Time 10:09:00
Power Supplies
Option 0.0 mV +5 V Sensor 5
+3.3V 33 +24 V -24'2
s2v 118 esv 5.1
+é4 V | 1.1 mv |
Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mV
-C)_p;t-i;I T -5;6.0 de-g.C Pbse T. 242 deQ.C
Meas-ufe sig. 506.;1 mV Refer Sig. 456_4 rTK/ o
M-in éig. 945.0 mV Max Sig. 28.40 n';V
Sample
inst. Ratio 1.109 Ratio 1.105
Reft ré;ito 1.109 Internal femp. - 239 deg.é
S-bu-r-ce Temp. 46.0 deg.C Gas Presure 997 f_1F;a
Up Presure 947.0 hF’a Flow 59 Ifh

Calibrate By :

k"éirirat Poonlak

Date:

Trig rsport shal mot be ragroduces ey cept nfulwiihinet The written sporovsl af Hzesiss Zuppiu In T

1-Sep-24

Approve By :

Date:

Sarawut Keawsrinual
1-Sep-24

& Nneediss

Nzadiss Supply Instrumisnt Co..Lid
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C8710002
Calibrated Date: 1-Oct-24

This 1eport sheli net be raproduced except mfullwithout I
) ish) (o4 JC TN ﬂ’]@ll’“%

(iPlalal

\ﬁ__tﬁ.rgj;jn operovel of Neediss, Supply Inst ddent G

PpMm O oOnsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: ECOAI300E01034
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So02 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__21.5 °C Humidity: 63 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
_ Before] 00 ] ALY A () oDy i 4510
After FARMUST T SR SO 0.3 03 45.0 44.9 -0.1
s = r
& ——v—— Before
=
-]
©
®
114

I
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6710002
Calibrated Date: 1-Oct-24

pm [ Onsite
Page:2/2
; Detail ~ Range Unit Before After Note
Date 1-Oct-24
Time: : o 16:06
Range | o.1-1000 PPM PPM 50 : 50
Stability © (01-2PPB ) : ppb '0_01 -6,66
CO Measure 2500 - 4800 V. | 34263 34013
CO Reference 2500 - 4800 MV. mv 2850.7 2832.1
'_VlR é_é_t.io ._1_.2 +/—05 : 1.21.. = e e o
Sample. Pressure 26 - 30 in-Hg-A in-Hg-A 285 28.4 i
-Sample Flo;/v L i 720 - 880 oc/rﬁin E _c;/mln i 790 783
Sample Temp . ‘1-44 -.52 deg.C deg.C- 48.2 .48.'2
Bench Temp 47 - 49 deg.C deg.C i
Wheel Teﬁp . 66 - 7_0deg_C "md.eg.C 6“8 o 68
Box Temp 27 - 50 deg.C dég.C 352 354
PHT drive 250 - 4750 mw. W | 3148 3106.5 5
Sloper e 0.800 - 1200 0or2 | 0.8t
Offset | 2 0.05 +/- 02 1 ket sy 0.009 :
Gas Test Response 7 v
Zero Gas . 0 PPM 1.0 0.3
Span Gas 45 Pi:’M i 441 _;;1,9 1 5% of Réngeu

Calibrate By :

Sirirat Poonlak
Date: 1-Oct-24

Approve By :

Date:

Sarawut Keawsrinual

1-Oct-24

Sneediss

Neediss Supply instuinent Cf}!.t@t*

o a
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o lave e Lir i
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 October, 2024 Certification No. 358/24
Page : 1 of 6
e A A o o o

Object H meuﬂmqmmqmuﬂmwm

Manufacturer : Novalynx

Type : Data Logger 110-WS-25DL-D

Serial No. EWSNV110WS2509

Customer : Envilab Co.,Ltd.(Head Office)
540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1009.5 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.8.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. 8389/34

: Thermoschneider No.918802

=

STANDARD BAROMETER i Wﬁb&l D V4220015
o — ]

Calibrated by :
Mr. Watcharap

Mechanical Engineer

NANUIN 3-16-2


LENOVO
Rectangle

LENOVO
Rectangle

LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 358/24

24 October, 2024 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure [ Vacumm | Velocity Velocity Correction

m/sec jnches H20 | inches H20 | m/sec m/sec m/sec

1.00 = - " 04 0.60

3.02 = E = 2.7 0.32

5.00 - = - 4.5 0.50

7.04 - : 5 7.0 0.04

9.02 - = - 9.1 -0.08

11.01 w o = 11.0 0.01

13.01 = - - 13.1 -0.09

15.01 = . o 15.0 0.01

17.02 - - - 171 -0.08

20.02 - 3 g 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

270

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

NANUIN 3-16-2

v ’ ‘ :‘Jq - s
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509
Certification No. 358/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.52 0.60
1010.35 1009.78 0.57
1010.56 1009.98 0.58
1010.85 1010.35 0.50
1011.05 1010.48 0.57
1011.46 1010.82 0.64
1011.82 1011.23 0.59
1011.95 1011.42 0.53
1012.15 1011.58 0.57
1012.54 1011.95 0.59
1012.81 1012.29 0.52
1010.25 1009.68 0.57
1010.14 1009.64 0.50
1009.95 1009.38 0.57
1009.84 1009.18 0.66
1009.45 1008.85 0.60
1009.32 1008.73 0.59
1009.11 1008.58 0.53
1009.56 1008.93 0.63
1009.86 1009.21 0.65

Average

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

X
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 358/24
24 October, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
"C °C °c
456 45.8 -0.2
30.2 30.3 -0.1
15.1 14.9 0.2

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

P NABY

ANANUIN 3-16-2 0
ITHIEAILANAN TN


LENOVO
Rectangle

LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 358/24

24 October, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
92.5 96.5 -4.0
65.4 68.1 2.7
452 461 -0.9

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

_- -] £
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Date of Issue 24 October, 2024 Certification No. 358/24

Page: 60f6

TuSuses

9 3 1
wilsdonifuivesusesdl nseeindy 8¥e Davis Instruments 11 TIPPING
BUCKET Product No. 7342.026 Code No. EWSNV1 10WS2509 ﬁ']ﬂ']‘iffﬁ]ﬂlﬁﬂ'ﬂﬁ"l_lllﬁ’l’s‘ﬂ

N U919 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

v v

° a 4 o
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 October, 2024 Certification No. 356/24
Page : 1 of 6
Object : Lﬂ?"mﬁamqqﬁmqqﬁﬂmﬁwm
Manufacturer : Novalynx
Type 2 Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2510
Customer : Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.1 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.|.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
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.918802

STANDARD BAROMETER

Calibrated by :
Mr. Watcharap

Mechanical Engineer

[ 0
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor madel EWSNV110WS2510 Certification No. 356/24

24 October, 2024 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec jnches H20 | inches H20 | m/sec m/sec m/sec

1.00 - & - 04 0.60

3.02 - = o 27 0.32

5.00 a - = 4.6 0.40

7.04 - = - 6.7 0.34

9.02 - = - 9.1 -0.08

11.01 = o = 10.7 031

13.01 = - - 13.0 0.01

15.01 - = o 14.8 0.21

17.02 . - = 171 -0.08

20.02 = = & 203 -0.28

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

NANUIN 3-16-2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2510
Certification No. 356/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.88 0.24
1010.35 1010.05 0.30
1010.56 1010.24 0.32
1010.86 1010.65 0.20
1011.05 1010.84 0.21
1011.46 1011.25 0.21
1011.82 1011.54 0.28
1011.95 1011.65 0.30
1012.15 1011.85 0.30
1012.54 1012.21 0.33
1012.81 1012.53 | 0.28
1010.25 1010.01 0.24
1010.14 1009.94 0.20
1009.95 1009.75 0.20
1009.84 1009.57 0.27
1009.45 1009.13 0.32
1009.32 1009.02 0.30
1009.11 1008.86 0.25
1009.56 1009.21 0.35
1009.86 1009.53

Average

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

NANUIN 3-16-2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI1I0WS2510
24 October, 2024

Certification No. 356/24

Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
c ‘c ‘c
45.6 45.9 -0.3
30.2 30.4 -0.2
15.1 15.2 -0.1

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

AANLIN 3-16-2 %’maaéqugnﬁaa
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2510  Certification No. 356/24

24 October, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
925 95.5 -3.0
65.4 68.2 -2.8
45.2 46.4 -1.2

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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Date of Issue 24 October, 2024 Certification No. 356/24

Page: 60f6

TuSuses
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milsdeniutivedusesd nsesiany B1e Davis Instruments U1 TIPPING
BUCKET Product No. 7342.026 Code No. EWSNV110WS2510 msaeufisuduudaia
duuuAI979 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 uazannsah lW1F14 fisgndesnusivaziBunveaaiosis (0.2 mm/TIP)

Y] -9} LY <.
(WEIFIWA NTNEIAU)

AINTTIUYNTS

S iTBad oI aed

AAKUIN 3-16-2 :
‘ oltd. feamsthaauauammt


LENOVO
Rectangle

LENOVO
Rectangle


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 24 October, 2024 Certification No. 361/24
Page : 1 of 6
Object : iresfiansaadngaileing
Manufacturer : DYACON
Type : Data Logger MS-100
Serial No. 130152 ID No. : NWSDCMS1200152
Customer . Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 ®C  Barometric Pressure 1002.9 hPa

NATIONAL STANDARD WIND TUNNEL :Micromanometer Theodor Friedrichs FCO14 Serial.9310119
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrichs : Dry No.8390/94 Wet No. 8389/94

STANDARD BA meter Vaisala

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer

.
1@

1

NMANUIN 3-16-2
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The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 361/24

THAI METEOROLOGICAL DEPARTMENT

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

24 Qctober, 2024 Serial No. 1226 :20of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | M/SE€C m/sec m/sec
1.00 z = = 0.7 0.30
3.02 - = - 2.9 0.12
5.00 = = - 5.0 0.00
7.04 S = - 7.0 0.04
9.02 = . - 9.0 0.02
11.01 " - . 11.0 0.01
13.01 E = = 13.0 0.01
15.01 2 = = 15.0 0.01
17.02 = - - 17.1 -0.08
20.02 # * & 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0

90

180

270

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6277

Certification No. 361/24

24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.95 0.17
1010.35 1010.12 0.23
1010.56 1010.35 0.21
1010.85 1010.64 0.21
1011.056 1010.86 0.19
1011.46 1011.22 0.24
1011.82 1011.54 0.28
1011.95 1011.68 0.27
1012.15 1011.98 017
1012.54 1012.31 0.23
1012.81 1012.56 0.25
1010.256 1010.02 0.23
1010.14 1009.86 0.28
1009.95 1009.73 0.22
1009.84 1009.65 0.18
1009.45 1009.15 0.30
1009.32 1009.10 0.22
1009.11 1008.86 0.25
1009.56 1009.12 0.44
1009.86 1009.65 0.21

Average

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer
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Calibrated by :

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No. 361/24

24 October, 2024 Serial No. 6277 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
°c °c °C
45.6 487 -0.1
30.2 30.2 0.0
15.1 15.1 0.0

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 361/24
24 QOctober, 2024 Serial No. 6277 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
92.5 89.5 3.0
65.4 64.3 1.1
45.2 44.8 04

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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Date of Issue 24 October, 2024 Certification No. 361/24

Page: 60f6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 October, 2024 Certification No. 360/24
Page : 1 of 6
Object : wiresdlanmadaggliesinen
Manufacturer : DYACON
Type : Data Logger CM-1
Serial No. 130129 ID No. - NWSDCMS1200129
Customer ; Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature  25.1 °C  Barometric Pressure 1009.5 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.1.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 O - 20 m/sec
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8380/94 Wet No. 8389/94

Thermoschnelder N0.918802

Calibrated by :
Mr. Watcharapol

Mechanical Engineer

e
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model NWSDCMS1200129 Certification No. 360/24
24 October, 2024 Serial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 & = - 1.0 0.00
3.02 = = - 29 0.12
5.00 = S - 50 0.00
7.04 - - 2 6.9 0.14
9.02 = - = 9.0 0.02
11.01 - = - 11.0 0.01
13.01 - B = 13.0 0.01
15.01 = = = 15.0 0.01
17.02 - - - 170 0.02
20.02 - - = 20.0 0.02
Wind Aloft Ploiting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 92
180 181
270

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6235 Certification No. 360/24
24 October, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.12 1009.81 0.31
1010.35 1010.08 0.27
1010.56 1010.26 0.30
1010.85 1010.48 0.37
1011.05 1010.72 0.33
1011.46 1011.12 0.34
1011.82 1011.56 0.26
1011.95 1011.64 0.31
1012.15 1011.83 0.32
1012.54 1012.26 0.28
1012.81 1012.52 0.29
1010.25 1009.88 0.37
1010.14 1009.81 0.33
1008.95 1009.63 0.32
1009.84 1009.45 0.39
1009.45 1008.12 0.33
1009.32 1009.12 0.20
1009.11 1008.92 0.19
1009.56 1009.23 0.33
1009.86 1009.56 0.30

Average
Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No. 360/24

24 October, 2024 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c °c c
45.6 45.6 0.0
30.2 30.3 -0.1
15.1 151 0.0

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

NANUIN 3-16-2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Humidity Model TPH-1C Certification No. 360/24
24 Qctober, 2024 Serial No. 6235 ! Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.

92.5 91.2 1.3

65.4 64.8 0.6

45.2 44.8 0.4

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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Date of Issue 24 October, 2024 Certification No. 360/24

Page: 60f6
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THAI METFOROLOGICAL 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 6 April, 2024 Certification No. 172/24
Page : 1 of 6
Object : wiesflantoatngaTianinen
Manufacturer : NovaLynx
Type : Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2503
Customer : ENVILAB Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition ; Temperature 25.1 ®C  Barometric Pressure 1009.2 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119 : HOOK GAGE NO 1425
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
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: Thermoschneider No.9188 : testo, testo 645 Seri 2848057
ype PTB220 No_ v*razmmx J ;p.,
;Authorlsed Slgnato \) \

Calibrated by :

{ \ 1
Mr. Watcharapol \Predod Promsut / for’ the Chlef [ 1
l'

Mechanical Engineer Sub-Standsrd lnstmment
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS82503 Certification No. 172/24
6 April, 2024 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = = 0.3 0.70
3.02 o = < 24 0.62
5.00 S - o 49 0.10
7.04 & = S 6.9 0.14
9.02 s - = 8.8 0.22
11.01 - - - 10.9 0.11
13.01 = = = 12.8 0.21
15.01 - - & 15.1 -0.09
17.02 = = 8 16.8 0.22
20.02 = - = 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180 179
270 P ,275" “‘“‘}\
L "’“-\\:‘fﬂ‘(r, .‘\-‘
ﬁ\,)

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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Calibration &:Test S;‘,_igloh 7y

Met{:orological Instruments Bureau

MARIIN 3-16-2 ¢ Syt EnuIpnaDd

' {i“ﬁ'-ﬂm‘séhmnrm@gm;:mmw


LENOVO
Rectangle

LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model

EWSNV110WS2503

Certification No. 172/24

6 April, 2024 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
1009.59 1010.02 -0.43
1008.45 1009.95 -0.50
1010.10 1010.53 -0.43
1010.94 1011.36 -0.42
1011.46 1011.85 -0.39
1011.84 1012.34 -0.50
1012.06 1012.47 -0.41
1013.04 1013.48 -0.44
1013.18 1013.56 -0.38
1012.89 1013.27 -0.38
1013.20 1013.61 -0.41
1013.44 1013.85 -0.41
1013.81 1014.21 -0.40
1014.19 1014.68 -0.49
1015.96 1016.32 -0.36
1016.23 1016.65 -0.42
1015.64 1016.03 -0.39
1015.23 1015.68 -0.45
1012.87 1013.31 -0.44
1013.63 1014.10 -0.47
Average /,z_f_'_':_Qa-éE?) 2 :m
Calibrated by : ” | : iy ﬁ\};.— \ :
Mr. Watcharapol Subwat alilfnf‘hﬁ&u & Test St;&iko;\l % |
Mechanical Engineer Meteo':;oiogical Instrum_él;ts l?-_.i:r'ea}(u
T
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THAI METFOROLOGICAL DEPARTMENT

Calibrated by :

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

The Result of Calibration

Sensor model EWSNV110WS2503 Certification No. 172/24
6 April, 2024 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘C C
45.6 46.0 -0.4
30.1 30.3 -0.2
154 15.7 -0.3
A "/‘v" ﬁ"i rm

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2503 Certification No. 172/24

6 April, 2024 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % RH. % R.H.
85.2 91.5 -6.3
62.4 67.7 -5.3
415 46.2 -4.7

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer
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Date of Issue 6 April, 2024 Certification No. 172/24

Page: 60f6
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ATISTR Nec st oLy |
[_— THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0391 MTC No. EEL. BP. 30/0467

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at : Electrical and Elcctronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature :(23+3)°C
Manufacturer : Bruel & Kjaer Relative Humidity : (50 + 15) %

Model 14230 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Aftenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.

A A

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 B
measured values only. .,J
= 2",»
Date of Receipt . 9 Apr. 2024
:3’:
Date of Calibration : 10 Apr. 2024 1/2 W 5
v‘»:
&
¥
The results relate only to the ftems 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.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand 5 Ba Kok, 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext, 115, 116 Tel.(66)0°25 25, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440

(66Y.08°%
E-mail : mtc@tistr.or.th Website : www.listr.or.th : &
AN1ANUIN 3-16-2

o e e e
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iap Co.lid.



LENOVO
Rectangle


NSC-TISI-TIS 17025
CALIBRATION 0037

NI-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP. 30/0467
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[1Pa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.72 -0.28 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 994.9 -5.1 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.25 +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 :

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration 10 Apr. 2024

11 Apr. 2024 Ref : 2011267040901374001

Date of Issue

End of Certificate 2/2

—_— ‘h

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.5

Head Office Office/Laboratory Office [ _
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak, I
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand 5 .{%0900, )

Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440
E-mail : mtc@tistr.or.th Website : www.tistr.or.th

NANUIN 3-16-2

Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Tel. [66)0°2579
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Verification Test Report

PM

Site:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

U] Onsite UTM :

Neediss Supply Instrument

Smoke Opacity

Wager

8500

EOPWA850015944
Temperature__21.1 _°C

Netural Density Verification Filter Standard

Report No.: OP01-6710001
Calibrated Date: 1-Oct-2024

Humidity:__44 %RH

Result of Calibration

Reference Standard Instrument reading Error Result
(% Opacity) (% Opacity) (% Opacity) (dB)
0.00 0.00 0.00 PASS
31.50 30.61 0.89 PASS
p“' )é' ) ?W"'\
& —w e ® .
f’n‘w ”“’q’; B g:-a-u. o Calibrated By:
iy “'-‘c- 2 ‘ e e L US9
\h*' g ﬂvj "‘ﬁh;?

Ne\.u\«s Supply st

Approve By:

Date:

Date:

This report shall not be reproduced except infull without the wrilten approval of Neediss Supply and S

wwhw. neediss.CO s S N

NANUIN 3-16-2
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Y L]
) need'ss S Tfa dwwans Suanguiun 37fm
‘ﬁ Neediss Supply Instrument Co., Ltd.

536 WOHUNUA 7 WIIUWIA WIALMWLA NivnY 10160 Tel.02-802-3980-2 e-mail: info@neediss.com

Ne'edl,,T Envdab

Verification Test Report

Report No.: OP01-6712001
Calibrated Date: 1-Dec-2024

PM

Site:
Equipment:
Manufacturer:
Model:

Serial or ID No.

Environment:

Reference Standard:

U Onsite UTM :

Neediss Supply Instrument
Smoke Opacity
Wager

8500

EOPWA850015944

Temperature__24.1 °C Humidity:_ 54 %RH

Netural Density Verification Filter Standard

Result of Calibration
Reference Standard Instrument reading Error Result
{% Opacity) (% Opacity) (% Opacity) (dB)
0.00 0.00 0.00 PASS
31.50 29.83 1.67 PASS
Calibrated By:
E3
% S d-"”'“’" ge
E ﬁ f‘m —w“"‘e‘?” &% ¥l "';} Date:
et '{E‘y !» “». nir B ;o(‘r 5 --n-pg'“ saf
Nosise Supply insuumeni . Lig
Approve By:
Date:

This report shall not be reproduced except infull,without the written approval of Neediss Supply and Sel

www.neediss.com

all aboul env

G ey 1 e 2 Ly
LB2ABOLUNDNA B
dianisdhua.
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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G

ANS1 Nalional Accravilation Board
~~———~F ACCREDITED

. 1

YNy —— Emmm——
""n}ﬁ&‘ CALIBRATION AND

DIMENSIONAL MEASUREMENT

!

Certificate of Calibration

Certificate Number : SPR24080268-5 Page: 1 of 3

Customer ! Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name + Sound Level Meter
Manufacturer ¢ Pulsar

Model i 44

Serial Number + PN1821

ID. Number : NSMPUMD44N1821

Environmental Conditions

Ambient Temperature 2 93°GE 3 °C Received Date 1 15 Aug 2024
Relative Humidity : 50% T15% Calibration Date © 16 Aug 2024
Location of Calibration ¢ In-Lab Recommend Due Date ¢ 16 Aug 2025
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 17 Aug 2024

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

02z2-€6T (299) oL ( puejleyl ) oglel lueyjwnyied suenj3uopy 1S8uoiy T 00N 62/69

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

n

L0 VLR ECEYINBUINCE MM RLEY §

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be réproduced except in full without written approval of SP Metrology

System (Thailand).

=
v

Calibrated by : Mr.Nanthawat Wanasit Approved by

5=

Calibration Officer { Mr.Prayoon Topart)

Pt

Authorized Signatory

4;15 rev.0
1D

sdlmamsunsAnLnIN
Q k)

NANUIN 3-16-2
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Certificate Number

SPR24080268-5

Reference Standards

X

s,

N

)

el

%,
"4#11 e

Calibration Report

N

—

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\\‘“‘“l“!"!r,

- -

0y

ANS! Nalionef Accreditslion Board
ACCREDITED

“fyy .

“,

&
CALIBRATION AND
DIMENSIONAL MEASUREMENT

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

‘Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167

26 Jan 2025

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

NANUIN 3-16-2
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> METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
‘ <O pbag

ANSI Wational Accrogilitien Board

E

lfn = ‘;\\.

s - %_:2"-_':\\‘:. ACCREDITED
bW RN, r
e Vi . e

Result of Calibration
o)
w
Yy
- Certificate Number :  SPR24080268-5 Page : 3 of 3
3
- Range : 94 to 114 dB Function : @1kHz
=
O
03 Select A Unit : dB
= .
o Standard UUC Reasing S Uncertainty
R Setting (x)
= Fast Slow Fast Slow -
Qy
@ 94 94.0 94.0 0.0 0.0 0.15
[
=l 114 114.0 114.0 0.0 0.0 0.15
z
=
=
o Select C Unit : dB
E Standard LG Reading rror Uncertainty

i +
i Setting Fast Slow Fast Slow (£)
__‘
= 94 94.0 94.0 0.0 0.0 0.15
5 114 | 1140 114.0 0.0 0.0 0.15
—
£ Select Z Unit : dB
o .
§ Standard LU EeEEng ST Uncertainty

i +
E Sefting Fast Slow Fast Slow (+)
]
N 94 94.0 94.0 0.0 0.0 0.15
O
. 114 114.0 114.0 0.0 0.0 0.15
« D

Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

=

Measurement Uncertainty

=
v

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

MRARLHINABUINEE MMM RLE

24

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%,
- End of Certificate —

-~
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

..\‘qnpl”‘f’

SN T
N2
BN mo e
"4,/;5\\\\\? :
- RO DIMENGIONAL MEAGUREMENT
Certificate of Calibration
@
T)
@ Certificate Number : SPR24030525-3 Page : 1 of 3
:g.
Customer { Envilab Co., Ltd.
:T 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160
@
2]
E
t_,:,:
= Equipment Name : Light Meter
o
i Manufacturer + Tenmars
i Model ¢ TM-720
| o
= Serial Number : 190600323
3, ID. Number ©ON/A
'3 Environmental Conditions
— Ambient Temperature 8 2385ct 3¢ Received Date : 30 Mar 2024
~
el g
2.8 Relative Humidity © 50 % T15% Calibration Date : 18 Apr2024
o
a. Location of Calibration ! In-Lab Recommend Due Date © 18 Apr 2025
o Calibration Procedure : SP-CPE-04-32 Date of Issue + 19 Apr 2024
)
<
LA Method of Calibration
'J This certifies that the above instrument was calibrated in compliance with the calibration system
]
~ requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
ho
= this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
[51]
hi consensus standards. The result reported herein apply only to the calibration of the item described above as
9
= received.Our decision rule is to contact the customer if the item pass and fail calibration when the resuits
2 inciude the uncertainties and the customer must determine if the results meets their needs.
=
"" The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology
f;_% System (Thailand).
=
o) . .
i Calibrated by : Mr.Nanthawat Wanasit Approved by
8 Calibration Officer ( Ms.Bussakorn Chaikaew )
o
e AT, Authorized Signatory
= ,{ "0 A
AARWIN 3-16-2 b Ml el ¥
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») METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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AR CALIBRATION AND
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Calibration Report

[0}

[Sa]

© Certificate Number : SPR24030525-3 Page :2 of 3

=

o

Q

=

= Reference Standards

3

G Equipment Name Model Serial No. Certificate No. | Due. Date
Digital Light Meter LX-73 Q842777 23PH462 05 Sep 2024

Traceability

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

TPA - Technology Promotion Association (Thailand-Japan)

(299) :|8L ( puejieul j CETel JUBLIWNYEd Fuen|duo|y 1Sz

LK

=

=
g

UG LEHMREINRL] NER MMM

|
U
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

&“‘@”‘z
. f—{’ﬁg ACCREDITED
IR CALIBRATION AND
! ’ D ‘ I f C | [ ] b t. DIMENSIONAL MEASUREMENT
Result of Calibration
Certificate No. : SPR24030525-3 Page : 3 0of 3
Function: llumination Measurement Unit @ Lux
Calibration Standard uuc Error Uncertainty
Point Reading Reading (+)
100 100.0 92.6 -7.4 1.3
500 500 459.7 -40.3 6.6
1000 1000 911.2 -88.8 13
1500 1500 1355 -145 20
2000 2000 1804 -196 26
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95 %
- End of Certificate -

Wiero s *‘smaa&i’umgﬂmaa
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& CALIBRATION LABORATORY CO. LTD.
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: Tel, 02-578-0353-4 Fax: 02-578-2672
CLC

Accredited
ISO/IEC 17026

CERTIFICATE OF CALIBRATION

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
www.cal-laboratory.com  E-mail:sale@cal-iaboralory.com

ANSI Natlonal Accreditation Board
ACCREDITED
- - -— TR —

CALIBRATION AND
DIMENSIONAL MEASUREMENT

ACDM-2814

o

AN
4"’1 ol l\\“\\\

M
)

i

?,

FOR

NOMENCLATURE HEAT STRESS MONITOR !
MANUFACTURER METROSONICS :
MODEL / TYPE : hs-32 |
SERIAL NO. MCH110040[EHEMTHS3211040]

CLID. NO. 3 232400811

JOB CONTROL NO. 240227021069

CALIBRATION SERVICE :  MIIN-LABORATORY [ ON-SITE

CUSTOMER ENVILAB CO., LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

CALIZRATN LapomaTeay Co.0im

Approved By : Mongkol Yotsoontotn
Authotized Signatory

29 February 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No. Q24021069

F3-011-05/12-23

NAN -16- {
UIN 3-16-2 \ @dccalibration |

u
g TEEMIUANATILATN
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CALIBRATION LABORATORY CO.,LTD. &2 AﬁAB

-~
2/10-11,44, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 3 ANSI Halional Accreditation Board
: Z

Il .|\\‘\

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-iaboralory.com '/,/-/',:\:\\ 3 i-c---—E—D-
CLC Dl o R et
Isgj::zdited ACDM-2814
NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/ TYPE : hs-32
SERIAL NO. : MCH110040[EHEMTHS3211040]

28 February 2024

.

DATE OF CALIBRATION

ENVIRONMENT CONDITIONS :

Temperature : 23 t+2 °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Miror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261..

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21594, Duc Date 06 July 2024.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k= 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Bvaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021069

page2of 3 E E

F3-011-05/12-23 y 7

1@glggajibration
Qu
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CALIBRATION LABORATORY CO.LTD. &\,

ACCREDITED
- — R
CALIBRATICH AND
DIMENSIONAL MEASUREMENT
ACDM-2814

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Praser Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboralory.com E-mail:sale@cal-faboratory.com

CLC

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°c) t(°c)
20.0 20.00 20.2 -0.20
30.0 30.00 302 -0.20 0.27
40.0 39.99 40.0 -0.01
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°c) t(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 30.1 -0.10 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°0) (°C) £(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 39.7 +0.29

Note. The Scope of Accredited ANAB

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021069

F3-011-05/12-23

NANUIN 3-16-2

Certificate No. ACDM-2814 Version 012 Page 59 of 67
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CallbrateCh CO,Ltd 3 NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-420034-1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkaok 10160

Equipment : pH Meler with elcctrode
pH meter
Manufacturer : Horiba Model : F-74BW-G
Range : N/A pH Resolution : 0.001 pH
Serial No. : B41J000]1 ID No. : ELABPHHB74BWO01
Electrode
Model : 9615S Serial No. : 9X1KO0003
Environment : On site calibration was catried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (22.0t023.0)°C
Relative Humidity : (50t0 55) %

Date of Received : 20 March 2024
Date of Calibration : 20 March 2024
Date of Issue : 23 March 2024
Calibrated by : Permpon Chanpu

Calibration Method :  [n_house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61293328 944535 27 Nov 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61281486 944537 17 Nov 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.997 61281073 944536 17 Nov 2024 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025

Approved by :

( Surachai Promthong )
_mrermbhaboratory Manager

-

The Uncertainties are for a contidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approvai“?flhe Calibratech Co..Lﬂ.id.'

AJ e !} ¥
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-420034-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :  Good
Function : Electrical measurement
pH meter
Performing standard curve by Multiproduet Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mVv) (pH) ( pH) | mV) (mVv) (£ mV)
177.4800 4 3998 | 177.5 0.0 0.12
i 4,7,10 0.0000 l 7.000 [ 0.0 0.0 0.086
-177.4800 10 10.000| -177.4 -0.1 0.12
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.009 -0.001 0.0084
4,7,10 6.986 7.000 -0.014 0.0092
9.997 10.008 -0.011 0.014

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd.

NSC-TISI-TIS17025

7/106-7 Mop J; Sukhsprachassn 3 Rd., Bangpood, Pekkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax,(02) 964-5153, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.corn

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibrition :
Date of Issue @

Calibrated by-¢

Calibration Method :

Certificate of Calibration

67-400639-2 Page : 1 of 2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Temperature controlled enclosure (Incubator)

Manufacturer : M-Lab Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1018 ID No. : ELABBODCI140N04

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (24.41t025.0) °C
Relative Humidity : (40t045) %
Line Voltage 3 (227.0 t0 230.0) V
07 Novemiber 2024

07 November 2024

13 November 2024

Permpon Chanpu

CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD Probe

ID No. Cert, No. Due Date Traceability

400046 & 400047 67-400442-2 27 Jan 2025 National Institute of Metrology Thailand (NIMT) '

The Uncertainties are for a confidence probability of approximately 95%

Approved by :

( Permpon Chanpu )
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Calibratech Co.,Ltd.

7/106-7. Moo 2, Sukhaprachasan 3 Rd., Bangpoad, Pakkred, Nonthaburi 11120
Tel.(02) 964-621 1 Fax.(02) Y64-3135, e-mall : calibratech.cal@yahoo,com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400639-2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :

Function : Temperature measurernent

This instrument was setting air ventilation al position 0 (close)

Page : 2 of 2

Inside of Chamber
f W=038 m
; 5 4 D =035 m
o 0 H =115 m
1 3 )
Capacity = 0.15 m
H
Hi2 8
¢ 0
e 5c 5
v D2 5c
- Front 2,
- W Ll
Test Setting Indicating
i ) Meagured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°c) ('C) (2C) 1 2 3 4 5 6 7 8 9 (x°C)
20.0 20.0 20.0 19.95120.05( 19.62] 19.57| 20.37| 20.33 éO.3I 20.1120.12 0.32
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) (°C) (°C) (*Cc) .
20.0 20.0 20.0 0:55 0.02 0.80 !

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -
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SCIMET Co., Ltd.
1194 Soi Wachirathamsathit 57, Bangchak,

SB|M[I Phrakhanong, Bangkok 10260 Thailand

Email:scimet2022@gmail.com, Tel:095-552-4939

Certificate No. C27240001

Calibration Certificate

Equipment: DO METER
Model: Hi19147
Serial No.(or ID): H00007030
Manufacturer: HANNA
Condition: In Condition

Customer

Envilab Co., Lid.

540, 540/1 Sol Bangkhae 7, Bangkhaue, Banygkhae, Bangkok 10160

Calibration Place
Environment Laboratory, SCIMET Co., Lid.

Job No.: KSMT2400445
Received Date: 04 March 2024
Issued Date: 14 March 2024
Page: 10of 2

1194 Soi Wachirathamsathit 57, Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration Date
14 March 2024

Environment Condition
Temperature: 23 °C t 2 °C
Humidity: 50 %RH £ 15 %RH

The Method used

In-house method, WI27 , By comparison with certified
dissloved oxygen solution standard

Traceability

This is certificate is traceable to S| Units , Sample test and
temperature test are assured through HANNA instruments
company certificare No. 29E31, through Quality Reborn

Co.,LTD certificare No.QR23-1169

SCIMET cOo. LTD.
uZyn vasudiun IR0

Mr.Dumrong Boonsopon

Person in charge

NANUIN 3-16-2

This certificate is issued the units of
measurement according to the International
System of Units (Sl). 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 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
SCIMET Co., Ltd.

Mr. Thalerngkeat Poungngarm

| ERanIEBRINGRNAINY
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Calibration Results:

Electrode Serial No.
Model :
Brand :

Electrode Test

KC3NO5V1IR
H176409
HANNA

Certificate No.: C27240001

Atmospheric pressure measured while calibrating.

Temperature measured while calibrating.( + 0.2 °C)

The Oxygen Solubility was calculated from the ambient conditions.

The Oxygen Solubility reading from the DO METER

Page: 2 of 2
755.54 mmHg
250 °C
8.21 + 003 mglL
823 mglL

Sample Test
Standard Unit Under Calibration e arection Coverage Factor Uncertainty of
Oxygen Solution Reading (k) Measurement ( £ )
0.00 mg/L 0.00 mg/L 0.000 mg/L 2.00 0.13 mg/L
Temperature Electrode
Dimension of Probe;
Length : 140 mn.
Diameter : 21 mn.
Immersion Depth 80 mn.
STD. Reading UUC. Reading Correction of UUC | Coverage Factor Uncertainty of
(°C) (°C) (°C) (k) Measurement (+°C)
25.01 25.0 0.01 2.00 0.156
The End of Certificate
UsSUn BN 3a (SCIMET CO,, LTD.)
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand j
Email: scimet2022®@gmail.com, Tel: 095 552 4939 [} ¢ 2
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0 1. emuduysoiaias 0
O 2. anuazae (dasiddnadw, malu-uaniaiag) O
0 3. & tla — \fla 1adag (On-Off Swicth) 0
O 4.  1iluna (Keypad) a
O 5.  wihaa (Display, Screen Contrast) O
O 6. f18nTnsa ( Electrode and Connection Cable ) O
0 7.  @wbidninge O
O 8. dugasiidninig O
| g. wduddnivsa (Stand) O
dawuzin
Mr.Dumrong Boonsopon
Service Engineer
uSUn sedwn $iia (SCIMET €O, LTD)) P
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand 4 Y
Email: scimet2022@gmail.com, Tel: 095 552 4939
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Calibratech Co.,Ltd. SR oE

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech.cal@pyahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400166-2 Page : 1 of 2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 14
Range : N/A °C Resolution :0.1 °C
Serial No. : 1412.2222 IDNo. : ELABWBWNB29NO1

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (29.0t0 30.0) °C
Relative Humidity : (60to 650 %
Line Voltage ; (224.2 to 225.2)V

Date of Received : 20 March 2024

Date of Calibration : 20 March 2024

Date of Issue : 22 March 2024

Calibrated by : Kittisak Kokaeo

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability

400046 & 400024 66-400547-2 02 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

™7 aboratory Manager

&
fi

i

i

The Uncertainties are for a confidence probability of approximately 95%

-

3 § 2T
This cerificaté may not:be reproduced other than in full except with the prior written approval of the Calibratech Co,,Lidy, TuaNAMA
’ ST L e ] '«q; q
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Calibratech Co.,Ltd.

7/106-7 Mao 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400166-2 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

-—0/2 40—
i ’ e %

Front
Test Setling Indicating Measured Temperature (° C) @ Measured Measured
. Uncertainty
Point | Temperature | Temperature Sensor No. Uniformity Stability
°c) (°C) (°C) 1 2 3 4 5 (£°C) (°C) (°c)
95.0 945 94.5 95.12]195.18]95.11 | 95.02] 95.17 0.23 0.26 0.12

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
- o0o -
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Calibratech Co.,Ltd. N
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@botmail.com

Certificate of Calibration

Certificate No. : 67-400166-1 Page : 1 of2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Temperature controlled enclosure (Oven) _
Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 ID No. : ELABHAOVENO0600

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature (29.0t0 30.0) °C
Relative Humidity ] (60to 650 %
Line Voltage g (224.2t0225.2) V

Date of Received : 20 March 2024

Date of Calibration : 20 March 2024

Date of Issue : 22 March 2024

Calibrated by : Kittisak Kokaeo

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400028  66-400547-3 05 Apr 2024 National Institute of Metrology Thailand (NIMT)

Al

Approved by :
( Surachai Promthong )
,-/’II!
The Uncertainties are for a confidence probability of approximately 95% " nd
g IV ¢33
This cerificate may not be reproduced other than in full except with the prior written approval of the\@alibratech(Qo.,Lsfd; T, IANADLAT
u el
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :67-400166-1

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

This instrument was seiling air ventilation at position 0 (close)

Page : 2 of 2

B Inside ol Chamber
J) W =040 m
& S 2 "y D =033 m
1 R H =056 m
3
) Capacity = 0.07 m
H
6 H/2
9 ¢
A a(i z
U\!IILJ
5¢ci
v /9 D/2 5 D
. Front .
W Ll
Test Setting [ndicating
. Measured Temperature (* C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("Cc) (Eeh) (°C) 1 2 3 4 5 6 7 8 9 (£°C)
104.0 103.5 103.5 104,11 104.4| 104.1 (1043 [ 104.1|104.0]| 104.0| 103.7] 104.3 0.70
110.0 109.5 109.5 110.1] 110401101 {1103 1102| 110.1] 110.1]1094| 110.3 0.72
£80.0 179.0 179.0 179.5] 180.9] 180.3] 180.6| 180.5] 180.3| 180.2 | 180.2| 180.8 0.95
Tesl Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) ("C) ("C) ("c) (“C) (°C)
104.0 103.5 103.5 0.7 0.1 1.0
110.0 109.5 109.5 1.1 0.1 1.2
180.0 179.0 179.0 1.5 0.2 1.6

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

RCAL-F0031-03"
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech - cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2 Page : 1o0f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. : B911363567 ID No. : ELABBALANCENO6
Capacity : 220 ¢ Resolution : 0.00001g/81g, 0.0001g/220g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20.0t020.5) °C
Relative Humidity : (54.2 t0 59.1) %
Air Pressure  : 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

ID No, Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (NIMT)
Approved by :

( Surachai Promthong )

Blory Manager

The Uncertainties are for a confidence probability of approximately 95% . i 1
This cerificate may not be reproduced other than in full except with the prior written approvaliof the Calibraleéﬁ-;('fog )
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Calibratech Co.

,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Certificate of Calibration

67-200060-2

Without Adjustment

Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty
(&) (2) * (g)
0.1 | 0.00000 0.000015
0.5 0.00001 0.000022
1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00003 0.00011
100 0.0001 0.00020
150 0.0001 0.00038
200 0.0002 0.00038
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a co?erage factor k= 2.00,
providing a level of confidence of approximately 95%
Eccentric error Load test : 50 g
C D
A B C D E
E
0.00000 0.00000 0.00010 0.00000 0.00000 g
B A
Repeatability Load test : 200 g
Stdev. 0.000032 g
-00o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

67-200060-1

Envilab Co., Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufacturer :
Serial No. :
Capacity :

Sartorius
0034606552
120 ¢

CALIBRATION 0030

Page : 1 of2

Model : SECURA125-18

ID No. :

Resolution :

0.0001 g

ELABBALANCENO0S

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.

Ambient Temperature :

Relative Humidity

Air Pressure

20 February 2024
20 February 2024
21 February 2024

Satja Sangkhum

1013.0

(20.0t020.7) °C
(56.2 t0 60.3) %

mbar

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certificalion is traceable (o the International System ol Units

Standard Weights

ID No. Cert. No. Due Date
E261-E2624 02232088 08 Nov 2024

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the _Ca{ip;a;q;ﬁ'Cq_i;:%,
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (@) t(g
0.1 0.0000 0.00011
0.5 0.0000 0.00011

1 0.0000 0.00011
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.

Page : 2 of 2

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error Load test : 20 g

A B

C D E

0.0001 0.0001 0.0000 0.0000 0.0000 g

Repeatability Load test

Stdev.

100
0.00004

g

-00o -

NANUIN 3-16-2
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Calibratech Co.,Ltd. QAR - il
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ' 2%&-;;&%’821383 6)
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 67-300293-10 Page : 1 of 2
Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Cylinder
Manufacturer : BOROSIL Class : A
Capacity : 50 ml Graduation : 1 ml
ID No. : C-WW-004/24
Environment : Ambient Temperature : (20+3) °c
Relative Humidity ] (50+10) %
Air Pressure : 1006.0 mbar.
Date of Received : 15 May 2024
Date of Calibration : 20 May 2024
Date of Issue : 20 May 2024
Calibrated by : Areerat Sombun
Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22
Reference Standard Instruments :  This certification is traceable to the International Systcm of Units
Electronic Balance
ID No. Cert. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024 National Institute of Metrology (Thailand) (NIMT)
Approved by :
( Wipa Tovadee)
Supervisor
The Uncertainties are for a confidence probability of approximately 95% ' "_ UTBIH -t

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech- €62 L1 2011

@sﬂl—mkﬂ-ﬂ\
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300293-10 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received :  Good

Nominal Volume ( ml) Measuring Volume (ml )
25 25.04
50 50.00
Uncertainty of measurement with in gt 0.054 ml

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

- o0o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-tail : calibratech_ cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No.

Submitted by

Equipment

Environment

Date of Received
Date of Calibration :
Date of Issue

Calibrated by

Calibration Method :

Reference Standard Instruments :

67-300147-4

Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

: Cylinder
Manufacturer : PYREX Class :
Capacity 250 ml Graduation :
ID No. C-Ww-007/23

: Ambient Temperature : (20+3) °’c

Relative Humidity (50+10) %

Air Pressure 1009.4 mbar.

13 March 2024
19 March 2024
19 March 2024 .

Areerat Sombun

In-house method CAL-M300| based on ASTM E 542-22

\‘\\‘\' L ";”f-'f

”,

)

)

AV
N

7 »
{‘/"if.,h.\\‘\\‘

NSC-TISI-TIS17025
CALIBRATION 0030

Page : 10f2

2 ml

This certification is traceable to the International System of Units b

=
Electronic Balance Lo
B

1D No. Cerl. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024 National [nstitute of Metrology (Thailand) (NIMT) b

The Uncerlainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written appréval of the Ca]-ilfra.leq;lii(ima,ibtdfff’l HE I

Approved by :

AANUIN 3-16-2

( Wipa Tovadee)

Supervisor
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300147-4 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 ©
UUC Condition As-Received :  Good
Nominal Volume { ml ) Measuring Volume { mi )

150 150.31

250 250.38
Uncerlainty of measurement with in + 0.087 mi
This result ol calibralion wus [ound accurate as shown on date and place of calibration only.

2.00,

This reported uncertaintly of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. e 8 Qo
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025 ;

i . CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration
Certificate No. : 67-300293-11 Page : 1 0of2

Submitted by : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class : A
Capacity 50 ml Graduation : 1 ml
1D No. ;. C-WW-006/24

Environment : Ambient Temperature ; (20+3) ‘c
Relative Humidity : (50+10) %
Air Pressure : 1006.0 mbar.

Date of Received : 15 May 2024
Date of Calibration : 20 May 2024
Date of Issue : 20 May 2024

Calibrated by : Areerat Sombun

Calibration Methoed : In-house method CAL-M3001 based on ASTM E 542-22

Reference Standard Instruments :  This certification is traceable to the International System of Units

Electronic Balance

ID No. Cert. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024 National Institute of Metrology (Thailand) (NIMT)
Approved by :
( Wipa Tovadec )
Supervisor
The Uncertainties are for a confidence probability of approximately 95% - aye

Y ed el -
This cerificate may not be reproduced other than in full except with the prior written approval of the @alibgateeh Coiil'éldi 1174
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300293-11 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 €

UUC Condition As-Received : Good

Nominal Volume { ml ) Measuring Volume ( mt )
25 24.90
50 49.93
Uncertainty of measurement with in t 0.054 ml

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00 ,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. Ao @ e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ' gﬁff;éi‘ﬁgﬁ’ 07832, g
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com
Certificate of Calibration
Certificate No. : 67-300147-5 Page : 1 of 2
Submitted by + Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Cylinder
Manufacturer : PYREX Class : A
Capacity 500 ml Graduation : 5 ml
ID No. : C-WW-005/21
Environment : Ambient Temperature : (20+3) 0C
Relative Humidity : (50+10) %
Alr Pressure : 1009.3 mbar.
Date of Received : 13 March 2024
Date of Calibration : 19 March 2024
Date of Issue : 19 March 2024
Calibrated by ¢ Areerat Sombun
Calibration Method : In-house method CAL-M3001 based on ASTM E 542-22
Reference Standard Instrnments :  This certification is traceable to the International System of Units
Electronic Balance
1D No. Cerl. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024 National Ingtitutc of Mctrology (Thailand) (NIMT)
Approved by :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

\ N aiJ‘i’.!ﬂ*"t*" g‘(ﬂﬁlﬂ
This cerificate may not be reproduced otherthan in full except with the prior written approyval of the: Caltbrmeh qu_, KT Rkl l pwgmm‘w _
_ &

vl shen bt i

11160


LENOVO
Rectangle

LENOVO
Rectangle


CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300147-5 Page :

Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c

UUC Condition As-Received : Good

Nominal Volume (ml) Measuring Volume ( ml )

250 250.57
500 500.25
Uncertainly of measurement with in + 0.12 ml

This result of calibration was found accurate as shown on date and place of calibration only.

20f2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. KNS

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No.

Submitted by

Equipment

Environment

Date of Received

Date of Calibration :

Date of Issue

Calibrated by

Calibration Method :

Reference Standard Instruments :

Electronic Balance

Certificate of Calibration

1 67-300293-12 Page : 10f2

+ Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

: Cylinder

Manufacturer : PYREX Class : A
Capacity 100 ml Graduation : 1 ml
1D No. . C-HM-001/22

: Ambient Temperature : (20+3) °‘c

Relative Humidity (50+10) %
Air Pressure : 1006.0 mbar.
15 May 2024
20 May 2024

: 20 May 2024

: Areerat Sombun

Tn-house method CAL-M3001 based on ASTM E 542-22

This certification is traceable to the International System of Units

ID No. Cert. No. Due Date Traceability
241002 66-200388-1 02 Jun 2024 National Institute of Metrology (Thailand) (NIMT)

The Uncertainties are tor a confidence probability of approximately 95%

Approved by :

AR TR RT3
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300293-12 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 A

UUC Condition As-Received : Good

Nominal Volume ( ml ) Measuring Volume ( ml )

50 50.19

100 100.16

Uncertainty of measurement with in + 0.063 ml

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 r;ifg;';i'{.gﬁ 1;3:?3

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech.cal@yahoo.com, calibratech .cal@hotmail.corn

Certificate of Calibration

Certificate No. 1 66-300675-1 Page : 1of2
Submitted by : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Measuring Pipette

Manufacturer : KIMAX

Capacity : 25 ml Graduation : 0.1 ml
ID No. : B-WW-001/15
Environment : Ambient Temperature : (20+3) ke
Relative Humidity : (50+10) %
Air Pressure ; 1011.2 mbar.

Date of Received : 10 November 2023
Date of Calibration : 15 November 2023
Date of Issue 1 15 November 2023

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This cerlification is traceable lo the International System of Units

Electronic Balance

1D No. Cerl. No. Due Date Traceability
241005 66-200196-4 02 Dec 2023 National Institute of Metrology (Thailand) (NIMT)
Approved by :

The Uncettainties are for a confidence probability of approximately 95% . SUIDIEN L1 ﬂ NADY

This cerificate may not be reproduced other than in full except with the prior written approval of lhe CaTabratech C(}} i s LA
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300675-1 Page : 2 of 2

Result of Calibration : This result of (rue Volume is referred to standard temperature at 20 °’c

UUC Condition As-Received : Good

Delivery Time : 217  sec.
Nominal Volume { ml ) Measuring Volume ( ml )
5 5.0174
15 14.9776
25 24.9574
Uncertainty of measurement with in + 0.0067 ml

This result of calibration was found accurate as shown on date and place of calibration only.

2.00,

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%
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SCIMET Co., Ltd. jlac=mMRA
SEIM[I 1194 Soi Wachirathamsathit 57, Bangchak, ’,,_\’?/-;ﬁ'\\ﬂ(‘?

Phrakhanong, Bangkok 10260 Thailand st N .

Email scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454

https:/iwww.scimet.co.th

Certificate No. C07240032

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: CARY 60UV-VIS Job No.: KSMT2400444
Serial No.(or ID): MY17490026 (ELABSPECTR0O0002) Received Date: 04 March 2024
Manufacturer: Agilent Issued Date: 04 March 2024
Condition: In Condition Page: 10f 3
Customer

Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7,Bangkhae, Bangkhae, Bangkok 10160

Calibration Place
Envilab Co., Ltd.(B301 CO-THC ROOM)
540, 540/1 Soi Bangkhae 7,Bangkhae, Bangkhae, Bangkok 10160

Callibration Date ' ] o .
This certificate is issued the units of
04 March 2024 measurement according to the Internationai
System of Units (Sl). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.
Temperature: 223 °C + 06 °C The measuremenl uncertainty stated is
B — the expanded uncertainty which is cbtained
Humidity: 65.7 %RH + 0.5 %RH from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level
of confidence of approximately 95%. It is
The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WI07, based on ASTM E 275-08 and B, 4
ASTM E 387-04 These results may be affected by
deviations from specified conditions. The
Traceability results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Starna Scientific Limited. approval of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692
The standard for Photometric Certificate No. 109010, 114655 and 108009

>§£ﬁdﬂ

SCIMET €CO..LTD

(Mr. Dumrong Boonsopon) e e (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

NANUIN 3-16-2 '-_


LENOVO
Rectangle

LENOVO
Rectangle

LENOVO
Rectangle


aGIMET

Certificate No.: C07240032 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
(nm) {(nm) (nm) Measurement ( £ nm)
219.73 220.0 -0.27 0.14
241.55 241.8 -0.25 0.16
287.56 287.6 -0.04 0.14
333.77 333.7 0.07 0.19
360.45 360.1 0.35 0.14
417.59 417.0 0.59 0.14
472.50 472.3 0.20 0.14
513.47 5134 0.07 0.14
528.88 528.9 -0.02 0.14
537.18 537.1 0.08 0.14
641.58 642.3 -0.72 0.16
740.72 741.3 -0.58 0.14
748.55 749.1 -0.55 0.14
807.03 807.4 -0.37 0.14
879.28 879.0 0.28 0.14
Photometric Accuracy (Absorbance)
Standard absorbance Unit Under Calibration Correction Uncertainty of
Wavelength
(Abs) (Abs) (Abs) Measursment( £ Abs)
0.0000 0.0000 0.0000 0.0080
235nm
0.7293 0.7273 0.0020 0.0080
0.0000 -0.0003 0.0003 0.0080
257 nm
0.8497 0.8457 0.0040 0.0080
0.0000 0.0004 -0.0004 0.0080
313 nm
0.2833 0.2810 0.0023 0.0080
0.0000 0.0001 -0.0001 0.0080
350 nm
0.6299 0.6259 0.0040 0.0080
a7 ~1:Wlﬂm‘h
P e S

u3Jn Bwdwn Jria (SCIMET CO., LTD.) {

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand

o Q W
FUTIEILWIDNNDY
Email: scimet2022@gmaeil.com, Tel: 02 460 9239 7 ]

. FC07,03: 30 MAY 2023
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Certificate No.: C07240032 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.0000 0.0000 0.0045
0.2373 0.2386 -0.0013 0.0045
420 nm 0.5617 0.5637 -0.0020 0.0045
0.7392 0.7382 0.0010 0.0045
1.0550 1.0542 0.0008 0.0045
0.0000 0.0000 0.0000 0.0045
0.2335 0.2354 -0.0019 0.0045
440 nm 0.5513 0.5539 -0.0026 0.0045
0.7230 0.7222 0.0008 0.0045
1.0324 1.0343 -0.0019 0.0045
0.0000 0.0000 0.0000 0.0045
0.2126 0.2143 -0.0017 0.0045
465 nm 0.5036 0.5059 -0.0023 0.0045
0.6735 0.6729 0.0006 0.0045
0.9615 0.9638 -0.0023 0.0045
0.0000 0.0000 0.0000 0.0045
0.2201 0.2213 -0.0012 0.0045
546.1 nm 0.5176 0.5196 -0.0020 0.0045
0.6930 0.6925 0.0005 0.0045
0.9908 0.9925 -0.0017 0.0045
0.0000 0.0000 0.0000 0.0045
0.2443 0.2452 -0.0009 0.0045
590 nm 0.5530 0.5544 -0.0014 0.0045
0.7196 0.7195 0.0001 0.0045
1.0301 1.0316 -0.0015 0.0045
0.0000 0.0000 0.0000 0.0045
0.2646 0.2651 -0.0005 0.0045
635 nm 0.5370 0.5394 -0.0024 0.0045
0.6862 0.6872 -0.0010 0.0045
0.9822 0.9855 -0.0033 0.0045
The End of Certificate
uEdn vretwn $da (SCIMET CO,, LTD.) %
1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand B L4 i
Email: scimet2022@gmail com, Tel: 02 460 9239 U0 e bl 5515 0efIn80 MAY2023
. ¥ u
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Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Refer to Certificate No.:  C07240032 Page: 1 of 3

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separately.

Tolerance and Decision rules:
Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[] Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard band
(w=rU).
; PFA — Probability of False Accept

>§Iﬁ1ﬂ

e (Mr. Thalerngkeat Poungngam)

vidn swidiun dida

Authorized signatory

usSUdn Bedun 91Ha (SCIMET CO., LTD.)

1194 Sol Wachirathamsathit 57, Bangchalk, Phrakhanong, Bangkok 10260 Thailand : i i BT T g
Y i b 3 X . f’r,“ e
Email: scimet2022@gmail.com, Tel: 02 460 9239 ; a4 7_,3;“,!3[33(355?55325;3%?\} l2:{_'.}2\%
Crviial Co.lid.  fRamsdgauanansinI
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Refer to Certificate No.:  C07240032 Page: 2 of 3
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 1.5 nm and UUC at 1.5 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (&) Conformity
220.0 -0.27 0.14 1.0 Pass
241.8 -0.25 0.16 1.0 Pass
287.6 -0.04 0.14 1.0 Pass
333.7 0.07 0.19 1.0 Pass
360.1 0.35 0.14 1.0 Pass
417.0 0.59 0.14 1.0 Pass
4723 0.20 0.14 1.0 Pass
513.4 0.07 0.14 1.0 Pass
528.9 -0.02 0.14 1.0 Pass
537.1 0.08 0.14 1.0 Pass
642.3 -0.72 0.16 1.0 Pass
741.3 -0.58 0.14 1.0 Pass
749.1 -0.55 0.14 1.0 Pass
807.4 -0.37 0.14 1.0 Pass
879.0 0.28 0.14 1.0 Pass
Photometric Accuracy (Absorbance)
Wavelength  Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity
5 i 0.0000 0.0000 0.0080 0.020 Pass
0.7273 0.0020 0.0080 0.020 Pass
R -0.0003 0.0003 0.0080 0.020 Pass
0.8457 0.0040 0.0080 0.020 Pass
313 nm 0.0004 -0.0004 0.0080 0.020 Pass
0.2810 0.0023 0.0080 0.020 Pass
350 nm 0.0001 -0.0001 0.0080 0.020 Pass
0.6259 0.0040 0.0080 0.020 Pass

u3dn srwwdwn o (SCIMET CO,, LTD.)

1194 Sol Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel 02 460 9239

NANUIN 3-16-2
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Refer to Certificate No.:  C07240032 Page: 3 of 3
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance () Conformity

0.0000 0.0000 0.0045 0.015 Pass

0.2386 -0.0013 0.0045 0.015 Pass

420 nm 0.5637 -0.0020 0.0045 0.015 Pass
0.7382 0.0010 0.0045 0.015 Pass

1.0542 0.0008 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2354 -0.0019 0.0045 0.015 Pass

440 nm 0.5539 -0.0026 0.0045 0.015 Pass
0.7222 0.0008 0.0045 0.015 Pass

1.0343 -0.0019 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2143 -0.0017 0.0045 0.015 Pass

465 nm 0.5059 -0.0023 0.0045 0.015 Pass
0.6729 0.0006 0.0045 0.015 Pass

0.9638 -0.0023 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2213 -0.0012 0.0045 0.015 Pass

546.1 nm 0.5196 -0.0020 0.0045 0.015 Pass
0.6925 0.0005 0.0045 0.015 Pass

0.9925 -0.0017 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2452 -0.0009 0.0045 0.015 Pass

590 nm 0.5544 -0.0014 0.0045 0.015 Pass
0.7195 0.0001 0.0045 0.015 Pass

1.0316 -0.0015 0.0045 0.015 Pass

0.0000 0.0000 0.0045 0.015 Pass

0.2651 -0.0005 0.0045 0.015 Pass

635 nm 0.5394 -0.0024 0.0045 0.015 Pass
0.6872 -0.0010 0.0045 0.015 Pass

0.9855 -0.0033 0.0045 0.015 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

vsYn vielwn Jiva (SCIMET CO., LTD)
1194 Sol Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand

Email: scimet2022@gmail.com, Tel: 02 460 9239
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afiiAsaviia; SPECTROPHOTOMETER

Wwns1daudnIniaday Spectrophotometer
waiilusm: KSMT2400444

5u: CARY 60UV-VIS

mneLaaeaas: MY17490026

m513dan (1) m57F0L ()

04 Mar 2024 s1unvInTINda 04 Mar 2024 VUEILYIG
Ung | lin Und | lLuné

O 1. muduysnladad O

0 2. ANdvate ( Tavlddaanng, malu-uaniadan) O

0 3. & fla - 1l 1eda9 (On-Off Swicth) O

O 4. 1una (Keypad) 0

O 5. wuaa (Display, Screen Contrast) 1

I 6. (ﬁwuutﬁanmwmaﬂﬁ'u (Wavelength Control) O

0 7. AMUEIIAEL (Wavelength Check) O

0 8.  uvasiuflaus (UV < 3,000 hour) 0

O 9.  unaviuflaugs (Visible < 5,000 hour) O

O O 10.  afasiavanusinanng (Carousel Module) O 0 -

andiaauualn :

ugJdn vrwltwwn 3da (SCIMET CO., LTD.)

1194 Soi Wachirathamsathit 57, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tek 02 460 9239

NANUIN 3-16-2

Mr. Dumrong Boonsopon

Service Engineer

Erwvilab Co.ltd. #3q
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PerkinElmer’

This cerlifies that

Khwanchai Siangwong
Has successfully completed

FIAS 100 & 400 System
Completed on 8/17/2016 06:00 AM Eastern/New York

Certified By: Fred Rubino

Global Training Leader

This Certificate has been generated electronically from PerkinElmer Leamning Management System, LMS ES-009-000, 0-05-55-11.

[ B

PerkinElmer’

This certifies that

Khwanchai Siangwong
Has successfully completed

AA PinAAcle 900 T, H, Z, F and 500

Completed on 4/7/2017 05:00 AM Eastern/New York
Certified By: Fred Rubino

Global Training Leader

Print Date
This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11.
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AIRFLOW CALIBRATION CO..LTD.

CERTIFICATION OF TEST REPORT

Equipment : Biological Safety Cabinet (Class 1)
Manufacturer : Heal Force Report Number : B224051
Model : HFsafe-1200LC Issued Date : 1 March 2024
Serial Number : EX0420121L.C5497 Job Number : B224051
Identification Number : ELABMICROBSCO01 Page :1of 7 Pages
Customer : ENVILAB CO.,LTD. (HEAD OFFICE)

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bang 10160

Environment Condition ; Temperature: 208 °C + 05 °C
Humidity: 530 %RH =+ 3.1 %RH
Voltage: 2215 VAC = 03 VAC
Test Place . ENVILAB CO.,LTD. (HEAD OFF [CE) Laboratory Floor 3
Test By : Mr.Achira Kaewpaitoon
Test Date : 29 February 2024
Due Date : 28 February 2025
Test Procedure : EN 12469: 2000 Biotechnology performance critetia for microbiological safety cabinet

AS 1807.23: 2000 Determination of intensity of radiation from germicidal ultraviolet lamp

Traceability : Velocity test is traceable to TAT Certificate Number :TTH-0-86850
Lesk test of HEPA filter is traceable to WK Certificate Number :WK2309-176-1
Illumination test is traceable to SP Certificate Number :SPR23030030-1

UltravioletRadiation test is traceable to EEI Certificate Number :CO20230085EA

Sound test is traceable to SP Certificate Number :SPR23030030-2

This calibration certificate documents the traceability to national standards, which

realize the unit of measurement according to the International System of Units (SI).

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

approval of the Air Flow Calibration Company Limited. Mr. Watcharin Tavara

Authorized Signatory

ATR FM - SV - 08 : 01 Sep 2021

P

P
517104 Moo 9. Ladsawai. Lamlukka Phatumthani 12150 T)h‘-lla'nd b‘:\

Tel: 021528350 , 021528348, 02152 8070 08 4360 2558 . 09 2.!.55 3175 Fax:0 2152 8343. Y
[ 1

Bpmail.com . nop.airflow@pemail.com.

hip:// www airflow-calibration.com E-mail ; bm.airflow

@
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AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number: B224051 Page 2 of 7 Pages

Primary Test Results
1. Downflow Velocity Test

Test equipment used
@ Themo anemometer @ Brand: Testo ® Model: 425

® Serial number: 3101751 @ Calibration due:  6-Nov-2024

Instruction: Work opening in normal positions. With the anemometer inside the MSC, make air velocity measurements in horizontal
plane 50 mm to 100 mm above the top edge of the front aperture: Make feasurements over a period of at least 1 min in each position.
Measure in 2 rows along a line 1/4 of the depth of the working space forward of the rear wall'and along a line the same distance behind the

front window. Start 150 mm form the left side window and with 300 mm between the measuring spots.

Back

0.35 0.36 0.35 0.34

0.33 0.35 0.35 0.34

Front

Characteristic of downflow velocities

« Mean downflow velocity to/achieve product protection

. 0.25 m/s - 0.50 m/s. Ali measurements should be

within +£20 % of mean values.

Result Summary : Pass

54/104 Moo 9, Ladsawal, Lainlukka Ph hani 12150 Thailand

Tel : 0 2152 8350 , 0 2152 8348, 0 2152 8070 ,08 4360 2558, 09 2265 3175 Fax: 0 2152 8348

http// www.airfiow-calibration.com  E-mail : pm.airflow@gmail.com , nop.airflow@gmaikcom, .
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AIRFLOW CALIBRATION CO.,.LTD.

Continuation of the Certificate of Test Report Number :  B224051 Page 3 of 7 Pages

2. Inflow Velocity Test

Test equipment used

® Themo anemometer @ Brand: Testo ® Model: 425

@ Serial number: 310175 @ Calibration due:  6-Nov-2024
Exhaust Measurement

Instruction: The alternative procedure to determine inflow velocity uses a thermoanemometer in a constricted window access

opening of 3 inches (76mm) with the armrest removed. Inflow;ait velocity is measured.in the center of the constricted apening 1-1/2 inches

(38mm) blow the top of the work access apening/on the following specified grid.Use the comrection factor table to calculate the inflow velocity.

129 | 128 | 1.29) 1.31 | 1.32| 1.32| 131 132 | 1.30 | 1.32 ] 1.32

Characteristic of air velocities in the work opening

« Mean Inflow velocity to achieve product

protection : 2 0.40m/s.

Result Summary : Pass
Adjustments Required
Fan speed Damper
J No Change J No Change
51/104 Moo 9. Ladsawai, Lamlukka Ph hani 12150 Thailapd
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AIRFLOW CALIBRATION CO.LTD.

Continuation of the Certificate of Test Report Number : B224051 Page 4 of 7 Pages

3. Leak Test of HEPA Filters

Test equipment used

@ Aerosol Photometer @ Brand: ATI @ Model: 2H

@ Serial pumber: 20627 @ Calibration due:  20-Sep-2024

Test equipment used:

® Aecrosol Generator @ Brand: ATI @® Model: 6C

@ Serial number: 20554 @ (alibration date: -

Instruction: The aerosol through the “Challenge” valve fo the hackside of HEPA filter and maximum local penetration: 0.01 % of

upstream concentration. (PAQ test substitute for DOP test)

Characteristic of PAO test.

34 sg/l
. 0.001 %
0.001 %

Main HEPA Filter

Leak position

.10cm.x 10cm. X : Media leak position G Gasket leak position M : Maximum leak position

%
http:// www.alrflow-calibration.com €-mail : bm.afrflow@gmalt.com . llom_. o1 ’--;'-; NI
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AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Roport Number : B224051 Page 5 of 7 Pages

Exhaust HEPA Filter

Leak position

. 106imx10cm X : Medialeakposition G : Gasket leak position M: Maximum leak position

Result Summary : Pass

4, Airflow Patterns
Test equipment used

Smoke Generator
Instryction : The purpose of the test is to venfy that no smoke escapes from the working space to the room, and/that smoke will be drawn

into the working space from the room.
Pass themoke in an easy movement along the front opening outside the cabinet. The smoke must bé drawn into the cabinet without visible

turbplence.
Test the laminarity of the downflow and along the side-and back wall. No smoke must come out in the room and only small Turbulence must be
observeéd

Result Summary :

Downflow Pattern Test Pass

View Screen Retention Test Pass

Work Opening Edge Retention Test Pass

Sash/Window Seal Test” . . Pass

f fad]
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AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number B224051 Page 6 of 7 Pages

5, Site Installation

5.1 Sash Alarm Pass

5.2 Interlocks N/A

5.3 Exhaust System Alarm N/A
6. Soap Solution

Instruciion: Comprising 25g/ soft soap in tepid distilled water prepared in grease free vessel.

Result Summary : Absence of soap bubbles. N/A

Secondary Test Results

7. Hllumination Test

Instruction: Take readings at approximately 300 mm centres across the full front widih of the work floor surface, starting approximately 150

mm in from each side.

Test equipment used
@ Lux meter @ Brand: Daiichi @ Model: LM507
@ Serial number: 1300421511013 @ Calibration due:  2-Mar-2024
Back
819 923 944 1059 1049
Front

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface should be at least 750 lux.

Result Summary : Pass

AIR FM - SV - 08 : 01 Sep 2021

51/104 Moo 9, La L Lamlukka Ph hani 12150 maﬂmd

Tel : 02152 8350 . 0 2152 8348 , 0 2152 8070 .08 4360 2558, 09 12653175 Fax : 0!!52,3343
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Continuation of the Certificate of Test Report Number : B224051 Page 7 of 7 Pages

8. Ultraviolet Radiation Test
Instruction: Take readings at approximately 300 mm cenfres across the full front width of the work floor surface, starting approximately

150 mm in from each side.

Test equipment used
® UVC Light Meter ® Brand: Lutron @ Model: UVC-254SD

©® Scrial number: Q853539 ® Calibration due:  26-Sep-2024

Back

2300 2920 3350 2080 1960

Front

2
Ultraviolet radiation where UV lamps are fitted, the intensity of radiation at a wavelength of 254 nm shall be not less than 400 mW/m

when measured at the work floor surface.

Result Summary : Pass

9, Sound levels Test

Instruction: Sound levels in a cabinet should be low enough not to distract/a worker. When tested inaccordance with EN ISO 3744 using

a sound level meter situated 1.0 m from the centre of the front aperture of the cabinet, or 1.0 m from any part of the installation within the

-weighted sound pressure level generated by the cabinet should not exceed 65 dB when the A-weighted sound pressure level of

laboratory, the A
dB then the corrected cabinet A-weighted sound pressure level should not

thebackground is less than 55 dB. 1f the background noise exceeds 55

exceed 65 dB.
Test equipment used
@ Sound Meter ® Brand: Daiichi- @ Model:  SL332

@ Serial number: 19090231 @ Calibration due;  2-Mar-2024

* Sound pressure level of the background: 50.6 dBA

+ Sound levels: 59.2 dBA

Result Summary : Pass

End of Certificate of Test Report
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V¢ AIR FM - SV - 08 : 01 Sep 2021

51/104 Moo 9, Ladsawai, Lamlukka Ph hani I2I50_,('l‘ fland

Fel : 0 2152 8350 , 0 2152 8348 , 0 2152 8070 08 4360 2558, 09 225‘5 3175 Fax: 021 - bt
L i ' R Y
htrpy// www.airflow-calibration.com E-mall : bm.airflow@gmail.com ‘MMM . teld
Ervian OO, - WPl 2 o] NPT
LR

A1ANUIN 3-16-2 152/160



LENOVO
Rectangle


NSC-TISI-TIS17025
CALIBRATION 0030

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400054-2 Page : 1o0f2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Autoclave
Manufacturer : Tomy Model :  SX-500
Range : N/A °C Resolution 1 °C
Serial No. : 55133094 - IDNo. : N/A

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 31.0) °C
Relative Humidity - (50t0 55) %
Line Voltage : (224.01t0225.0) V

Date of Received : 01 February 2024

Date of Calibration : 01 February 2024

Date of Issue : 03 February 2024

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4007 based on
BS 2646 Part 1 : 2021

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Temperature Data Logger with RTD pt 100

ID No. Cert. No. Due Date Traceability

400039 66-400707-1 27 Jun 2024 National Institute of Metrology Thailand (NIMT)
400040 66-400707-2 27 Jun 2024 National Institute of Metrology Thailand (NIMT)
400041 66-400707-3 27 Jun 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

J.abo orv Manaoe

The Uncertainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd.
7/106-7 Mao 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. 67-400054-2

Result of Calibration :Without Adjustment

UUC Condition As-Received :

Function :

Good

Temperature measurement

Page : 2 of 2

Front
Test |  Setting Indicating | Measured Temperature Measured | Measured | Sterilizing | Pressure Gauge
. Uncertainty
Point | Temperature | Temperature| (°C) @ Sensor No. Uniformity Stability Time Reading
(°C) (°C) (°C) 1 2 3 (+°C) (°c) (°C) (minute) (MPa)
121 121 121 1214 12141 1214 1.0 1.0 0.5 15 0.11
Remark

1. UUC : Unit Under Calibration

2. Pressure Gauge reading are out of accreditation's scope.

This result of calibration was found accurate as shown on date and place of calibration only.

This 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 -



LENOVO
Rectangle


Calibratech Co.,Ltd.

- 2, Sukhapr: t ., Ba fi aburi NSC-T1SI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 AR B D050

Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-300021-2 Page : 1o0f2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Piston Pipette
Manufacturer : sariorius Model : N/A
Serial No. : 4538803008 ID No. : ELABMICROPP0OS
Capacity : 100 pl to 1000 pl Resolution : 5l
Environment : Ambient Temperature : (20+3) 0C
Relative Humidity : (55+10) %
Alir Pressure : (1007.9 to 1008.1)  mbar.

Date of Received : 18 January 2024
Date of Calibration : 20 January 2024
Date of Issue : 20 January 2024

Calibrated by : Wipa Tovadee

Calibration Method ; In-house method CAL-M3002 base on ISO 8655-6 :2022-04

Reference Standard Instruments :  This certification is traccable to the International System of Units

Elcctronic Balance

D No. Cert. No. Due Date Traceability
241003 66-200388-2 02 Jun 2024 Nalional Inslitute of Metrology (Thailand) (NIMT)
Approved by :

/ ( Wipa Tovadec )

("“""“’frﬁ.,\ Supervisor

The Uncertainties are for a confidence probability of approximately 95% {

J ﬁm&cﬁ%{g h‘ll'sf-l
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This cerificate may not be reproduced other than in full except with the prior written approv:
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :

Result of Calibration : Without Adjustment

67-300021-2

Page : 2 of 2

. . . - B . v p ~ o
based on the gravimetric determination of the quantity of water which is converted to true volume at the standard (emperalure of 20 C

Setting Volume | Measuring Volume € s S, C, Uncertainty  |Coverage Factor
que (ul) (ph (%) e (%) (xul) (k)
100 99.47 -0.53 0.53 0.10 0.10 3.1 2.00
500 498.36 -1.64 0.33 0.06 0.0] 32 2.00
1000 997.93 -2.07 0.21 0.07 0.01 33 2.00

Note : e: Systematic error (pl),

S, : Standard deviation (u1), C,; : Coefficient of variation (%)

The formula used to convert weighing values into volume is

Vyp =

Vi =

M

z

UUC Condition As-Received :
UUC Calibraled (o delivery (Ex) by using :

This result of calibration was found accurate as shown on dale and place of calibration only.

MxZ

) N o
is the waler volume at standard temperature of 20 C
is the balance reading of delivered water

is the combined factor for buoyancy correction and conversion from mass to volume

Goad

White Tip

1), : Relative systematic error (%)

This reperted uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor ( k)

providing a level of confidence of approximately 95%

CAIEE008108)
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Cahbratech CO,Ltd " NSG-TISI-TIS17025
7/106-7 Muo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com. calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 67-400101-1 Page : 1of2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Memmert Model : IF 110
Range : N/A °C Resolution : 0.1 °C
Serial No. : D419.0525 ID No. : ELABINCUBATORI
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (23.0t024.0) °C
Relative Humidity ; (50t055) %
Line Voltage : (223.0 TO 225.00V
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 22 February 2024
Calibrated by : Kittisak Kokaeo
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
ID No. Cert. No. Due Date Traceability
400046 & 400042 67-400047-1 25 Jul 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the quibré,l
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpood, Pakkred. Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155. e-mail : calibratech- cal@yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :67-400101-1 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setling air ventilation at position 0 (close)
Inside of Chamber
( W =05 m
o
2 4 D =048 m
A &
1 3 H =040 m
3
g Capacity = 0.11 m
H
H/2 8
8 9
i W2 ﬁ
Sem D
v L= bz s
- Front T
- W Ll
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) (°C) (°c) ] 2 3 4 5 6 7 8 9 (+°C)
35.0 35.0 35.0 35.0035.10] 35.16| 35.14| 35.15 35.14| 35.03 | 35.00 35.12 0.30
37.0 37.0 37.0 37.01(37.11|37.17|37.15(37.16| 37.15| 37.04 | 37.01 | 37.13 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("c) (°c) (°C) (°C) (*C)
35.0 35.0 35.0 0.1 0.0 0.2
37.0 37.0 37.0 0.1 0.0 0.2
Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03

-o0o -

7 Susasgiungnaad
[

Ceiah Collid.,  deansthoa

v Py

A1ANUIN 3-16-2 158/160


LENOVO
Rectangle


1 ll‘ll’ ,
MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD ihem
214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160 3""//__“\\'-_““‘3
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.(h Ul A A\
N8C-TIBHTIB 17025
CALIBRATION 0052
[ N

m|%[m] CALIBRATION CERTIFICATE

% Certificate No. : S2024080486-0001

Date Issued : 27-Aug-24

Customer : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, Thailand 10160

Equipment : Hydro Water Bath
Manufacturer : LAUDA

Model o

Serial No. : CN21001882

ID No./Tag No. : ELABWBALPHA241
Date Received : 23-Aug-24

Date Calibrated : 23-Aug-24
Calibrated by : Akaladej Numnuan

Calibration Method or Calibration Procedure Used

In-house method : CP-14 base on ASTM E 715-80 (Reapproved 2011).

This certificate is traceable to national standards, which realize the units of measurement according

to the Tnternational System of Units (SI).

Result of Calibration

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

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

the Miracle International Technology Company Limited.

CERTIFIED
Approved by: 6030?()#)'\‘[:

(Sarayuth Tochua)

Page 1 of 2
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Certificate No. :

Environment :

$2024080486-0001

Ambient Temperature :

Relative Humidity :

Start record 25.4 °C,

Stop record 25.

5°C

Start record 51.1 %RH, Stop record 51.2 %RH

Calibration Setting Indicating Measured Measured Overall
Temperature Temperatute Temperature Stability' Uniformity® Variation®
°C) O O ) °C O
445 445 445 0.01 0.01 0.02
Without adjustment
Calibration .
STD No. 1 STD No. 2 STD No. 3 STD No. 4 STD No. 5 Uncertainty*
Temperature
0 (°O) (°C) (°C) (°C) (°C) (£°C)
44.5 44.5] 44.50 44,50 44.51 44.5] 0.18
Decision Rule  with Guard Band
ibrati Pass / Fail
:ahbratn on MPE
¢
eMPerAti®  STDNo.1  STDNo.2  STDNo.3  STDNo.4  STDNo.5
(°C &°C)
445 Pass Pass Pass Pass Pass 02
Pass = lerror| + |uncertainty| <= |MPE| MPE = Maximum Permissible Error
Fail = |error] + juncertainty| > |[MPE|
Note : Probe No. 5 is Reference Probe

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. L202403007-0010 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial
No. MY44024042, Due 10-Sep-24

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4, The uncertainty of measurement is included temperature stability.

End of Certificate

NANUIN 3-16-2
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