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Envilab Co. -
Tel : oz—-802-357

LBEn @ulaufu Snfin 540,540/1 TOHUNIUA T WURILNIL
Ltd. 540.540/1 Soi Bangkhae 7 Bangkh

7—-8 Fax. oz—802-3773 E-—mail :

A LusuUnaws ﬂTﬂLwW“‘! 10160
ae Bangkhae Bangkok 10160
info@evitesting.com

Envilab 1 Heodss Supsly Insuumant

Verification Report No.
AO2300035-E002 -TSP 01

O PM Onsite
Site: wihviniaudawhiihdn
UTM: 47P N 1597168 E 672591 Date: 29 Sep 23
Sampler: ETSP#29 Technical: Sarawut W.
L Recorder: ECRDS016339508 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hag): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Seriat#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 1.694 56.0 55.24 Slope = 22.1668
2 10.46 1.584 52.0 51.29 Intercept=17.0311
3 7.44 1.339 48.0 47.35 Corr. coeff.= 0.9920
4 4.69 1.067 40.0 39.46
5 3.22 0.887 38.0 37.48 # of Observations: 5
Range of Chart 42
at 1.1 - 1.7 m3/min. 55
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1 | Calibrated by :
3 | !l— ( Sarawut Wangwan )
o1 29 September 2023
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This report shall not pe reproduced except infull, without the written approval of Envilab Co. Lid.
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UEain @ulaudu [qfie 540.540/1 FREUNILA 7 WUAILUIILA LUAUIILA n{INWH 10160
Envilab Co.. Ltd. s40.540/1 Soi Bongkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : o2—802—-3577—-8 Fax. o2-802-3773 E—-rmail : info@evitesting.com Envilob & Neadiss Supply (nstrumant

Verification Report No.
AO2300035-E002 -TSP 02

29 September 2023

3.0

Chart Recorder

O PM Onsite
Site: naavinwinudawinhdn
UTM : 47P N 1587133 E 672332 Date: 29 Sep 23
Sampler: ETSP#28 Technical: Sarawut W.
Recorder: ECRAN000031071 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Seriak#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (im) (m3/min) (chart) (corrected) REGRESSION
1 11.56 1.664 56.0 55.24 Slope = 24.8306
2 10.69 1.601 52.0 51.29 Intercept = 12.5246
3 7.55 1.349 46.0 45.37 Corr. coeff.= 0.9927
4 4.99 1.100 40.0 39.46
5 3.32 0.900 36.0 35.51 # of Observations: 5
— Range of Chart| 41
at 1.1 - 1.7 m3/min. 55
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L ( Sarawut Wangwan )
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Approved by :

( Wisan Ritthikamon )
29 September 2023

100

00
om 028 05 ors 100 125 150 175

This report shall not be reproduced except infull, without the written approval of Envilab Co. Ltd.
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LSt @ulhuSu SAfie 540.540/1 WOEUNIUA 7 WUNUNUA LUALNILA NTILVINY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 T
Tel : 02—-802—3577—-8 Fax. 0oz2—802—3773 E—mail : info®@evitesting.com Envilab 8 Neediss Supply Instrumarnt.

Verification Report No.
A02300035-E002 -TSP 03
O PM Onsite
Site: 13aunyd 5 1ueuviad
UTM : 47P N 1597348 E 672178 Date: 29 Sep 23
Sampler: ETSP#38 Technical: Sarawut W.
Recorder: ECRAN000031071 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1007.0 Corrected Pressure (mm Hg): 755.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Seriak#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.73 1.675 54.0 53.21 Slope = 27.1984
2 10.41 1.579 50.0 49.27 Intercept= 6.8573
3 7.85 1.373 440 43.36 Corr. coeff.= 0.9964
4 4.98 1.098 38.0 37.45
5 3.42 0.913 32.0 31.53 # of Observations: 5
Range of Chart 38
at 1.1 - 1.7 m3/min. 53
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[ Calibrated by :
H ! ( Sarawut Wangwan )
% o f—t—— 1 I 29 September 2023
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— e Approved by :
! ! (Wisan Ritthikamon )
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This report shall not be reproduced except infull, without the written appraval of Envilab Co. Ltd.
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uFtin Bulaudu 947 540.540/1 ARHUNLA 7 WUNLWHLA LUALINWLA AFILVTWY 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel : 0O2—802—3577—8 Fax. 02—802-3773 E—mall : info@evitesting.com Envilab 8 Nesdiss Supply Instrument

Verification Report No.
A02300035-E002 -TSP 03

O PM Onsite
Site: Tseidnulnasye

UTM : 47P N 1597414 E 672616 Date: 29 Sep 23
Sampler: ETSP#27 Technical: Sarawut W.
Recorder: ECRAN000031071 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Seriak#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd ! IC LINEAR
Test# (in) {m3/min) (chart) (corrected) REGRESSION
1 11.89 1.690 54.0 53.33 Slope = 23.8234
2 10.43 1.584 50.0 49.38 Intercept = 12.7080
3 7.54 1.349 46.0 45.43 Corr. coeff= 0.9923
4 478 1.078 40.0 39.50
5 344 0.917 340 33.58 # of Observations: 5
Range of Chart 40
at 1.1 - 1.7 m3/min. 53

400 fm—

Calibrated by :

|
.
} ( Sarawut Wangwan )
——T‘ 1 1 ! 29 September 2023
|
|
|
|
1
[

300

o R

Chart Recorder

|
|
|
|
|
|
|
|
|
| I I
|

Approved by :

( Wisan Ritthikamon )
29 September 2023
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This repart shall not ba reproduced except infull, without the written approval of Envilab Co. Lid.
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@ LZen Buludu < 540,540/1 QRHUNILA 7 WUAILNGULA LUaUNILA NgINW 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 =

8\/'—_ Tel : o2—802—-3577-8 Fox. oz—802-3773 E-mail : info@evitesting.com Envilab B Ficediss Supply Instrument

Verification Report No.
AO2300035-E002 -TSP 05

Pm [l Onsite
Site: 13AMAUVITA 6 1huMatan

UTM : 47P N 1596867 E 671686
Sampler: ETSP#37
Recorder: ECRDS016339512

Date: 29 Sep 23
Technical: Sarawut W.
Approval: Wisan R.

CONDITIONS

Corrected Pressure (mm Hg): 755.3
Temperature (deg K): 305.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

Barometric Press. (hPa): 1007.0
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd ] IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.67 1.671 54.0 53.21 Slope = 27.2348
2 10.31 1.571 50.0 49.27 Intercept = 7.5297
3 7.54 1.346 46.0 45.33 Corr. coeff.= 0.9953
4 4.87 1.086 38.0 37.45
= 5 3.35 0.904 32.0 31.53 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 54

Calibrated by :

( Sarawut Wangwan )
29 September 2023

Chart Recorder

Approved by :

( Wisan Ritthikamon )
29 September 2023
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LSt EulouBy St 540,540/1 TAELUA T WADSLNILA WAUWLA NFIMWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 3
Tel ;: 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Ernviob & Necdkss Supply Instrument

Verification Report No.
AO2300035-E002 -PM 01

T PM  Onsite
Site: wivinileudawhiihdn

UTM: 47P N 1597158 E 672591 Date: 29 Sep 23
Sampler: EPM#25 Technical: Sarawut W.
L Recorder; ECRDS016180801 Approval: Wisan R.
CONDITIONS

Barometric Press. (hPa): 1009.0 Corrected Pressure (mm Hg): 756.8
Temperature (deg C): 320 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8

Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

r CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Seriak#: 7569 Date Certified: 18 Jan 23
‘ CALIBRATIONS |
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.73 1.648 52.0 33.01 Slope = 15.8412
2 7.59 1.389 46.0 29.20 Intercept = 7.2395
3 6.23 1.260 440 27.93 Corr. coeff.= 0.9929
4 4.28 1.048 38.0 2412 SFR= 1.142
5 3.47 0.945 34.0 21.58 ssP= 39.90
L # of Observations: 5
Range of Chart 38
at SFR +10% 42
400 -— — —_— T — |
| |
. |
' !
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[
20 : Calibrated by :
£ | ( Sarawut Wangwan )
% 2o — i 29 September 2023
[ | |
|
l Approved by :

( Wisan Ritthikamon )
29 September 2023
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be reproduced except infull, without the writlen approval of Envilab Co.Lid.
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B @uludu d1fia 54054001 TARUNLA T WAMUNA WALNIWA N{ILMWT 10180
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

eVL Tel ; 02-802-3577-8 Fox. 02-802-3773 E-mail : info@evttesting.com Ennviob & Neariss Supply Instrumert.

Verification Report No.
AO2300035-E002 -PM 02

2

T PM  Onsite

Site: ndevisudawhinhdn
UTM: 47P N 1597133 E 672332 Date: 29 Sep 23
Sampler: EPM#36 Technical: Sarawut W.
L Recorder: NCRTI500904859 Approval: Wisan R.
CONDITIONS

Corrected Pressure (mm Hg): 756.1
Temperature (deg K): 305.0
Corrected Avg.Press. (mm Hg): 759.8

Barometric Press. (hPa): 1008.0
Temperature (deg C): 320
Average Press. (hPa): 1013.0

L Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE 4
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.98 1.668 52.0 33.03 Slope = 15.3558
2 7.89 1.417 48.0 30.49 Intercept = 7.9384
3 6.61 1.298 44.0 27.95 Corr. coeff.= 0.9943
4 445 1.069 38.0 24 .14 SFR= 1.143
5 3.12 0.898 34.0 21.59 ssp= 40.14
L # of Observations: 5
Range of Chart 38
at SFR +10% 42

Calibrated by :

{ Sarawut Wangwan )
29 September 2023

Chart Recorder

Approved by :

( Wisan Ritthikamon )
29 September 2023

m¥min,

without the written approval of Envilab Co..Ltd.

This report shall not be reproduced excepl infull,
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Btv EnlauEy Snfa 540,540/1 TRELNNAA T WVIINA WALNLA NFANNT 10160

eV Envilab Co.. Ltd. 540,540/1 Soi Bangkhaoe 7 Bangkhae Bangkhae Bangkok 10160 3
L_ Tel ; 02-802-3577-8 Fox. 02-802-3773 E-mail : info@evltesting.com Erniab & Needss Supply rsurumert

Verification Report No.
AO2300035-E£002 -PM 03

‘7[ PM  Onsite
Site: 13w 5 WuMUNAY

UTM: 47P N 1597348 E 672179
Sampler: EPM#13
Recorder: ECRDS016180800

Date: 29 Sep 23
Technical: Sarawut W.
Approval: Wisan R.

CONDITIONS

Corrected Pressure (mm Hg): 755.3
Temperature (deg K): 305.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

Barometric Press. (hPa): 1007.0
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

| = Average Temp. (deg C): 30.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#. 759 Date Certified: 18 Jan 23
f CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.77 1.653 52.0 33.04 Slope = 16.2854
2 7.59 1.391 46.0 29.23 Intercept = 6.3967
3 6.87 1.324 44.0 27.96 Corr. coeff.= 0.9938
4 423 1.043 38.0 24.15 SFR= 1.144
5 3.12 0.898 32.0 20.33 sSP= 39.39
- # of Observations: 5
Range of Chart 37
at SFR +10% 41
Calibrated by :
3 ( Sarawut Wangwan )
% 29 September 2023

Approved by :

( Wisan Ritthikamon )
29 September 2023

= www.evltesting.com

PM10 Cal. Rav.07 /\ns.Date.Mar 17,2020

%

; ' o U
3 g Susasduwngnaad
“Envilab Co.Ltd. é’%immsr:l'mmuqnqmn'\w

AANUIN 4
9111 8/129



Bt Bulaufiu A 540,540/1 FREUINA T WIILMRA WALLA N{ILMNY 10160
eV Envilab Co.. Ltd. 540,540/ Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 1
I_ Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evttesting.com Ervih & Neediss Supply Instrument

Verification Report No.
AO2300035-E002 -PM 03
PM [ Onsite
Site: Ts93auinavya
UTM : 47P N 1597414 E 672616 Date: 29 Sep 23
Sampler: EPM#11 Technical: Sarawut W.
Recorder: ECRDS016303492 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 31.0 Temperature (deg K): 304.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
- Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa [ IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.54 1.632 52.0 32.97 Slope = 18.1008
2 7.76 1.403 48.0 30.44 Intercept = 4.0480
3 6.12 1.248 42.0 26.63 Corr. coeff.= 0.9928
4 4.91 1.120 38.0 24.10 SFR= 1.139
5 3.19 0.906 32.0 20.29 SsP= 3891
# of Observations: 5
Range of Chart 37
L at SFR +10% 41

Calibrated by :

( Sarawut Wangwan )
29 September 2023

Chart Recorder

Approved by :

( Wisan Ritthikamon )
29 September 2023

mymln.

This report shall not be reproduced except infull, without ihe written appraval of Envilab Co. Lid.
! WWW' 6\/ Ite Qtl n g g GO m e Environmental responsibliity with accuracy measurement
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Wt EuluAU AR 540,540/1 TRENININA T UWUNLINLA (WALTUA NTIMAY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

eVI__ Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail ; info@evttesting.com Erh & Mowdas Supey ketnumert

Verification Report No.
AO2300035-E002 -PM 05

PM [ Onsite
Site: uAIauaUMA 6 1huiian
UTM : 47P N 1596867 E 671686 Date: 29 Sep 23
Sampler: EPM#30 Technical: Sarawut W.
Recorder: ECRDS016180800 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1007.0 Corrected Pressure (mm Hg): 755.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#. 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.68 1.646 52.0 33.04 Slope = 18.1608
2 7.89 1.417 48.0 30.50 Intercept= 3.8153
3 6.98 1.334 440 27.96 Corr. coeff.= 0.9915
4 473 1.102 38.0 24.15 SFR= 1.144
5 3.41 0.938 32.0 20.33 Ssp= 38.71
# of Observations: 5
Range of Chart 36
at SFR +10% 41
e ey
| i
m_.._;._..'[_-_ - 4
| |
300 | |
| |
0 f———t—— Calibrated by :
2 | | ( Sarawut Wangwan )
i = =] 29 Septgmber 2023
15.0——-!— | - T —1 =
| | |
|
5 N AN NN (NN IS S P
! ' ' ( Wisan Ritthikamon )
=0 ———t——d'l—'—*————'— S 29 September 2023
L |
noﬂw 05 050 075 100 125 150 175
mymin.

This report shall not be reproduced except infull, without the written approval of Envilab Co.Lid.
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Uit dulaudiu 4nfia  540,540/1 TOENIUA 7 LULNGLA [UALITNIULA NFIVIWT 10160
Envilab Co.. Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 ]
. p2-802-3577-8 Fax. 02-802-3773 E-mail info@evltesting.com Envllab & Neediss Supply Instrument

Verification Test Report

O PM

Calibrated Date:

Report No.:
AO2300035-E002 -SLM 01
Onsite UTM: 47P N 1597087 E 672441

29 September 2023

Site : mvininuGawithihdn
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0018
Environment: Temperature 34 °c  Humidiy 72 %RH
Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : 16 March 2023
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
L 983.78 93.57 -0.21 93.78

Calibrated By: M

( Sarawut Wangwan)
Date: 29 September 2023

Approve By:

( Wisan Ritthikamon )
Date: 29 September 2023

This report shall not be rcprudmﬂ_cxccpt ThTull.without the w

By 12 Co. L.
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AV bl

e @uludu A1l 540,540/1 FRLLILA 7 WUINLLA LIAUWLA NTUNWY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

Tel :

Envilob 8 Neediss Supply Instrument

02-802-3577-8 Fox. o2-802-3773 E-mail : info@evltesting.com

Verification Test Report

] P™M

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
AO2300035-E002 -SLM 02

Onsite UTM: 47P N 1597423 E 672664

29 September 2023
TseBauinanye
Sound Level Meter
PULSAR

45

0013

Temperature 31 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Mode! 4230,Bruel&Kjaer
Serial N0.1351075

Date of Calibration : 16 March 2023
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 03.57 -0.21 93.78
Calibrated By: M
( Sarawut Wangwan)
Date: 20 September 2023
Approve By:
( Wisan Ritthikamon )
Date: 29 September 2023~
This report shall not be reproduced except infull,without the writig _ s b Co.,Ltd. @{
- : ° LY
B i Ay %’maammwgﬂmaa
AANUIN 4 Envnéé c%d. éﬁmﬂﬁﬂmmuamgmﬂ’\w
! WWW'BV|t66tng'Gom —_— Environmental wdpﬂﬂﬂlbllllyw‘bﬂ Accuracy meAsuremsnt cmyg_w%_%?_zz Re\l.01

Jdevanailel 01/02/2566



q
AV bl

LN
Envilab Co.. Ltd.

Tel : 02-802-3577-8 Fax. o2-802-3773 E-mail :

Bulaudu 91fin 540,540/ THLWUA 7 WUNUWLA WIALNILA NTIVWY 10160
540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
info@evitesting.com

Envilab & Neediss Supply Instrument

Verification Test Report

[] PM

Calibrated Date:

Report No.:
A02300035-E002 -SLM 02

Onsite UTM: 47P N 1596880 E 671586

29 September 2023

Site : WS aepzuwii 6 1huian
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0016
Environment: Temperature 31 °Cc Humidity 72 %RH
Reference Standard: acoustic Calibrator Class 1 Model 4230,Bruei&Kjaer
Serial No.1351075
Date of Calibration : 16 March 2023
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.57 -0.21 93.78
Calibrated By: M
( Sarawut Wangwan)
Date: 29 September 2023
Approve By:
( Wisan Ritthikamon )
Date: 29 September 2023
This report shall not be reproduced except infull,without the writtefe? Co.,Ltd A
AAELIN 4 3USBFUWINNADY

. WWW.BVlT/G@T/mﬂ -Com —_— Emironmental nsponolbllll:y with accuracy maApurement
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RECALIBRATION
DUE DATE: _
January 18, 2024

TISCH |«

Enwronmental

Calibration Certification Information
|Cal. Date: January 18,2023 Rootsmeter §/N: 438320 Ta: 294 °K
Operator: Jifn Tisch Pa: 750.1 mm Hg
Calibration Model #  TE-5025A Calibrator S/N: 0759
Vol. Init | Vol. Final AVol. A‘I"I_'me ap AH
Run (m3) (m3) (m3) (min) | (mmHg) | (inH20) _
1 1 2 1 1.3960] 32 2:00
2 3 4 1 0.9950] 6.4 4.00]
3 5 6 1 0.8850| 8.0 5.00]
4 7 8 1 0 8450[ 8:8 5.50|
5| 9| 10| 1| 0.6990| 12.8| 8.00|
Data Tabulation
a(Pa Y Tetd ) [—’(—‘ o
Vstd Qstd .‘/N'l("pgﬁ")("‘f""a ) Qs AH Ta/Pa)
(m3) (x-axis) {y-axis) Va (x-axis) (y-axls)
‘09961 0:7135| 1.4145 _0.9957 0.7133 z
09918 0.9968 20004 0.9915| 0.9964
08897 1.1183| 22365 0.9893] 1.1179)|
10,9886 1:1700| ~2.3456 0.9883] 1.1695
0.9833 1.4067| 2.8289 0.9829| 14062
m= 2.03736 m=
QSTD ; b= -0.03733 QA b=
r= 0.99997 r=
_ Calculations
Vs‘fd=|_ﬂ\€dl{(l"a—.AP)/Psﬂt'd](Tstdﬁa)_ Va= ﬂVol((Pa-AP]{Pa]
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd= lfm«_\/&H )) h) 1/m (Qfauf Ta/Pa -i)-b)
= ~Standard Conditions
Tstd:]  298. 298,15 °K ‘RECALIBRATION
Pstd: 760 mm Hg S , S iE TR
Key - US_EPA recommends annual recalibration per 1998
[AH: callbrator manometer reading (in H20) _ 40 Code &f Federal Regiilgtions Part 50 to 51,
[AP: rootsmeter manometer reading (mm. He) Appendix B to Part:50, Reference Method for the:
| Ta: actual absolute temperature {K) _ Determination of Stispended Particulate Mattérin
[Pa: actual barometric pressure (mm:Hg) the Atmosphere; 9.2:17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610
Village of Cleves, OH- 45002 FAX: (513)467-9009

B . ) v Y
AANUIN 4 %’g }; 4511 smmsmm@m‘b
et

Envilab Co.,Ltd. Nammivlwmummmmw



Certificate of Calibration
Certificate No, : 66-200035-1 Page : 10f2

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

Equipment : Electronic Balance
Manufactuter :  Sartorius Model : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCEN(04
Capacity : 220 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Batance Room, Envilab Co., Ltd.
Ambient Temperature : (23410237 °C
" Rélatige Humidity (61410628) ~ %
Air Pr‘;gsure : 1011.0

Date of Received : 02 February 2023
Date of Calibration : 02 February 2023 _

1.

Date of Issue : 04 February 2023/

i & g
Calibrated by : ___%griaath Th‘}}éﬂ'a‘ .
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
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

S DHOBWIH e B rOVAL Dt
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Certificate No. : 66-200035-1

Result of Calibration : Without Adjustment
UUC Condltlon As-Recelved ;: Good

Departure of indication from nominal value

! =) .
Certificate of Calib

ration

/70,0001

Miruagerid]]
47 0.0000

_i.".‘_,'

L%

-0.0001

Nominal Value Correction Uncertainty
() ®) i@
" 0.01 0.00011
0.1 0.00011
! 0.00011

Page : 2 0of2

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

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
-0.0001 0.0001 0.0000 -0.0001 0.0000 g
Repeatability Load test s 200 g
Stdev. 0.00000 g

-00o -

2.11,

S——")




Certificate of Calibration
Certificate No. : 66-410024-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model :  HTC-1
Range Temperature : N/A C Resolution ;0.1 °C
Range Humidity : N/A %R.H. Resolution :1 %R.H.
Serial No. : PONPES852094 IDNo.: ELABTMHTC10003

Environment :

+ Ambient Temperature : (%’?%i 2) °C -
Relative H%}idi:y . (gﬁ% 15) %

08 March 2023

brati 09 March 2023
Date of Issuefi : 09 March 2023
L & i@
Calibrated by : Chortisf)r Samchusri A )

Callbration Method : This instrument was calibrated by In-liouse method comparison technique CAL-M4013
by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.
Reference Standard Instruments : This certification is traceable to the International System of Units

Digital Indicator with Standard Probe Temp&Hum
1D No, Cert, No, Due Date Traceability

400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Approved by :

{ Bunjerd Masrl )

o ! ™ Supervisor

¢ o Q @
g ‘miammmgnmaa

18 A2 ANATN ]




Certificate No. :

UUC Conditlon As-Recelved 1 Good

Result of Calibration :

66-410024-1

At

af Calibration

Withotit Adjustriient

¢
3

Page : 2 of2

Functlon : Temperature measurement
Reference Huridity @ S0 %R.H.
Standard Temperature UUC Reading Cortection Uncertainty
’c) (o) ’c) (£c)
2501 25:0 0.0 0.46

4

Result of Callbration
e

* | Humidity measurernent

!

Function :

Uncertainty

=T

UUC : Unit Under Calibration

This resultof 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 covetage factork=2,

providing a level oficontidence of approximately 95%

- oo -
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Airgas Specialty Gases

I ) - : Airgas USA, LLC
| 6141 Easton Road

; Bl :
an Alr Liquide company Pldg 2 adville, PA 18949
s Airgas.com Kl
CERTIFICATE OF ANALYSIS . : .
Grade of Product: EPA Protocol S
Part Number: EO04NI99E15A00V3 ‘Reference-Number: 160-402021734-1
* Cylinder Number: EB0140762 . . Cylinder Volume: 144 .4 Cubic Feet
Laboratory: 124 -.Plumsteadville - PA - Cylinder Pressure: 2015 PSIG :
PGVP Number: A12021 : Valve Outlet: 660
Gas Code: ~ CO,NO,NOX,S02,BALN Certification Date: ~ Feb 19, 2021

iration Date: Feb 19, 2024

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standands (May 2012)" document EPA
600/R-12/531, using the assay procedures fisted. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical .
uncertainly as stated below with a canfidence level of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentratidns are on a
" . . mole/mole basis unless otherwise noted.

" Do Not Use This balow 100 ie. 0.7 %
L # 3 a ANALYTICAL RESULTS _ . .
-Component . - Requested Actual Protocol Total Relative 3 Assay
! 3 Concentration Concentration Method - Uncertainty - Dates
NOX ; 45.00 PPM 4468 PPM G1 +- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. © 45.00 PPM 4462 PPM . G1 +/- 1.4%-NIST Traceable . 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45,00 PPM - 4534 PPM : G1 i +/- 1.1% NIST Traceable 02/12/2021, 02/19/2021

+CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceable . 02/15/2021
NITROGEN - . Balance . \ . R

: CALIBRATION STANDARDS
Type LotlD - Cylinder No - Concentration ; * Uncertainty Expiration Date

NTRM 200611-04 CC707868 49.82 PPM NITRIC OXIDENITROGEN +/-1.0% ‘Feb 02, 2025 ’-
PRM 12386 D685025 © 981 PPM AIR/NITRGGEN DIOXIDE 2.0% Feb 20, 2020

GMIS © 124206889 .. CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021

NTRM 0141709 KALO03120 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022

NTRM 08012341 KAL0Q4716 4857 PPM _CARBON MONOXIDE/NITROGEN +/- 0.6% = Jun 07, 2024

The SRM, PRM or. RGM noted above is in reference to the GMIS used in the assay and not of the

: ‘ ANALYTICAL EQUIPMENT . ¥ :
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 . NDIR 3 Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR : Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 ; FTIR ’ Jan 21, 2021

- NicoletiS50 FTIR AUP2010245 SO2 FTIR . Jan 21, 2021

Triad Data Available Upon Request

NOTES: ot : &
Gross Weight: 28.4 Kg : RN . B
Net Weight: 4.5 Kg ' ' y

PO# 5221000405

Page 1 0f 160-402021734-1

Approved for Release

i SUIa9HMIaNAD s
I %U1 19/129
HIANSHIBAILANAINN
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& NEETiSS (e neruman: Co. L1

536 HEUTILA T LIIIUNUA LUALUA NTINWY 10180 536 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok
Tel. 02-802-3980-2 Fax. 02-802-3988 Einfo®@neediss.com

ke )

NOx Analyzer Verification Test Report ]

Calibration Report No.: AP-NE609001 Page:1/1
Calibrated Date: 1-Sep-23 ’
PM O Onsite

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: T200 SIN: ENOAIT20002469
Calibration System'
Calibrator Unit Standard Gas
utor Mode! "MGC NO Conc 44.68 PPM
SIN: 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__ 25.1 "C Humidity:__ 48 %RH
Calibration Check ( Before adjust )
| : . Zero . . __Span
GAS | Reading Value Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 1.9 0.0 1.9 410.2 400.0 1.3
NO, 1.3 0.0 - 1.3 3.8 : 0.0 0.5
NOx 3.2 0.0 32 414.0 400.0 1.7
Calibration Check ( After ad['ust )
Zero Span
GAS | Reading Value ‘Expected Value Drift Reading Value | Expected Value |
(ppb) . {ppb) {ppb) __(ppb) __(ppb) Drift%
NO 0.5 0.0 0.5 4030 | "400.0 0.4
NO, 0.0 0.0 0.0 2.0 ' 0.0 0.2
NOx 0.5 0.0 0.5 _ 405.0 400.0 0.6

Single Point Callbration Chart

Analyzer Reading (NO)

%

o

gt STasdwIgnaad

Envilab Co.Ltd. #3an1sdhanluaaamnn
oll not be reproduced except Infullwithout the written spprovel of Neediss Supply Instrument Go P~ *

his report sh
ﬂW—__-------"-" .
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‘ne e ISS AfEn i dwwane Buaciguiud |Ife

g OO\ O D Neediss Supply Instrument Co.. Ltd.
S35 PROLMLA 7 WUNIUNIIA LUAUMLA NFIMNY 10160 536 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok
Tl 02-802-3980-2 Fax. 02-802-39788 Einfo@mnaediSs.com

NOx Analyzer Verification Test Report

Calibration Report No.: AP- N6509001 Page:1/1
Calibrated Date: 1-Sep-23
-
PM u Onsite
Time - | 13:30:00 AM
|Range lo.0o - s00.00 PPB )| PPB 1 500 1) 500
{Btability (Zero Gas) l<o2 B | PPB 0.5 . 0.2
Sample Flow _ 500+- 50 11 cefmin ) 505 | 480 _
DOzone Flow |80-30 1 cclmin 1 70 T 72 ] .
{PMT Detoctor__ T (SRR, TN Y- |
ERO 20150 mv ' 56.0 . 55.0 |
[HvPs 400-900 constant ||, v | 7185 .+ 755 '
|ocps 5500 +/- 200 1 mv = =
|RCELL TEMP 50+/- 1 | Dreegee C . 50 | — ||
|BOX TEMP 20-35 Dreegee C 302 1 32.0 ‘
PMT TEMP |7 ~ Dreegee C ' 72 i 7.2
1ZS TEMP 50+I- 4 | DreegeeC |} - 1 -
[MOLY Temp 315 +/- 5 Dreegee C ' 315.0 315.0
RCEL PRES 4-10contant .| IN-Hg-A | 4 5
[sAmP PRES 20-30 contant | IN-Hg-A 29 | 20
[N Siope 1+-03 _ 0.890 1.118
[Nox siope _ 1+/-0.3 | 0.611 | 1.046
[No ofiset 10 to + 150 _ mv 129 _ 22
NOx Offset 10 to.+ 150 mv 2.4 9.1 B
Zero Value NO 0 ppb 19 0,5
NOx 0 ppb 32 0.5
pan Value NO 400 ppb 410.2 } 403.0
NOx 400 ppb ' 4140 405.0

Calibrate By : ° _%hiw—-'isz—« Approve By :. e
Sirirat Poonlak . Sarawut Keawsrinual
Date: 1-Sep-23 Date: 1-Sep-23

q.‘] e

aﬂﬂ"'ll%’]ﬂﬂ(ﬂﬁﬁ

Envnab Co Lid. mmmsﬂwm&mmmmﬂ
his report shall not be reproduced except infull without the written approval of Neediss ’:upplg Instrument Co. L'



536 ADLUNUA T UWAMWUNUA AYHUIUA DFHNNY 10160

UBan dfe . dwwans Suaajuiuv e
Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok

Tel N2-805-398C-2 Fax. C2-802+3988 Einfo@neediss.com |

Calibration Report No.: AP-56609002
Calibrated Date: 1-Sep-23

SO32 Analyzer Verification Test Report .

hls repo

rt shall not be r_e_progug_ed_excep‘.r Infullwithout the written epprova

pm [ 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” 01 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG_7001 CO Conc 4500 PPM
SIN: 644 |  Expire Date: Feb 19,2024 EB0140762
Environment: Temperature Humidity,_ 50 %RH
Calibration Report
Zero Span
Status | Reference Reading ' Drift Reference ‘Reading Drifi%
(ppb) {ppb) (ppb) {ppb) (ppb).
Before| 0.0 16 ) 15 400.0 3923 -1.0
After 0.0 0.9 0.9 400.0 401.0 0.1
Single Point Callbration Chart
’ 500 -‘
400
g
8 300 —a— Before
-]
£
g .
m -
100
0% 2 ’
i 400

o@. v'
- sl £y5eduwgnasy
Vilab C s o onsHnaaILANa0
Envilab Co.Ltd- Eamm'z 139
| of Neediss Supply instrument Co.L°

Wi 22/129
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Neediss Ssupply Instrument Co., Ltd.

535 AETWLA T AUPUNER LURNIHA n@dmm 0160 536 Sol Bangkhae' 7 Bungkhae Bungkhae Bangkok:
Te! Ho-gE-gF80-2Eax; N2-B0Z-3958 E.tmaw.aeat sencam

ﬁ.._

802 Analyzer Venflcatron Test Report

: Calibration Report No.: AP-S6609002

Er\rﬂdb Go.

¥ 'hl report shall not=be reproduced except infullwithout the wriften opproval of Neediss Supplg Instrument Coxl”

e

¥ Calibrated Date: 1-Sep-23
PM [ onsite , .
12/2

Date 1-Sep-23 |

Time 13:10 | _

Range ‘|50 - 20000 PPB r 500 500

Stability (Zero Gas) J<o02 PPB 06 0:2

Sample Flow Je50 (+- 50) cc/min 663 659
|PMT Detector fo - 5000 mV 36:5 a5 I

Norm PMT Detector |o - 5000 mv 34,4 32.8 1

HVPS 400-900 cofstant. .V 719 648 |

|pcps l|2500 (++ 200) ' mv & - = j 2

- |RcELL TEMP "o 1) ~ Dreegee C 50 50

|Box TEMP J20-40 Dreegee C " 34.1 ] 327 =
PMT TEMP 17 +1-1) Dreegee C 8.0 8.0 g i
Juv tamp 1000-4900 my___ | 40340 _ 40340 |

Lamp Rato  __ 30-120 "y % ' 114.0 114,0 "
STR. Light (Zero Gas) |<100 ji= PPB 29 29

Dark PMT [(-50) - (+200) mv a47 447

Dark lamp __ 1}(-50) - (+200) mv 5.1 5.1

|sAMP PRES ||20-30 contant _ IN-Hg-A 28.1° 278. )

PMT Volts 2000 (+/- 500) my 2004 2020

|s02 Cone "rooo (+- 250y PPB 1002 1010 '
|so2 stope 1 (+- 0.3) - 0,920 0.866

[s02 offset < 250 mv 65 1304

[Srability at Zero < 0.2 PPB 0.1 0.1

' [Stability at Span <2 ppb @ 400 ppb PPB 06 : 0.2

|zero Gas (0.00 PPB) 0" ppb 15 Q9

|span Gas (400 PPB ) . 400 ppb' | 392.3 4010 + 5% of Range |
. -2 'Calibrate By : gﬁM—»% Approve By : . -

Sirirat Poonlak o Tanin Huadcharoen
- Date: 1-Sep-23 "' {.sep23 s

v
) 1 ﬂ(ﬂ@ﬁ
*u‘iﬁl\‘ar“’% r‘,l L ﬂ "
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536 ADEUNUA 7 RUINTNUA UALWUA NFIINY 10160
Tel-02+~-802-3980-2 Fax. 02—807-398‘3 EJjnfo@neediss,com |

By dRa dwrans Ausmguiuv At
' Neediss Supply instrument Co., Ltd.
536 Soi Bangkhae 7 Bangkhae Bongkhae Banglgok

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6609002
Calibrated Date: 1-Sep-23

PMm [ Onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SA.,France
S/N: ECOESACO12E202

Model: CO12E
Calibration System
_ Calibrator Unit Standard Gas ~
Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 | Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.7 °C Humidity:__ 51 %RH
Calibration Report
| Zero . Span 1
Status | Reference ' Reading Drift Reference Reading Drift% ,‘
(PPM) (PPM) (PPM) (PPM) " (PPM) °
Before 0.0 2.600 - 26 45.0 46.32 14
_After| 0.0 | 0.478 0.5 45.0 45.90 1.0
Single Point Calibration Chart
E —a— Before
g
:i === After
&
Reference (PPM) K m’é:?

a

: %’wsaaa’umnnmaa

Envilab Co. Ltd. waﬂmadwmnmnmmw
his report shall not be reproduced except infullwithout the wrltten approval of _f}leedlss Upply Instrumen Ca.L
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‘need |SS 15 Afe Fwwane Busnguiui Snfn
\ | 1N N e -;Neg*dlss Supply Instrument; Co., Lid.
536 WALAINUA 7 LWIITINWA AURLRA NFITAY 10160 536 Sof Bangkhae 7 Bangkhae Bangkhae. Bangkok =
T, O2u8UZ=8980-2 Fux., 02-802-2988 Elnfogneadss.cam ﬂ

co Analyzer Verif

Calibrat-ion Report No.: ES-C6609002
Calibrated Date: 1-Sep-23

-4 pm - O onsite

9:2/2
Date : ._ 1-Sep-23 Time 10:00:00
Option : - . 0.0 i mv +5 V Sensor 5
+33V - 33 g' v +24 v 242
+2V _11.8 i Y +5V | 1

IR current ratiao _ 884.7 _;; ! mA Pbse current ‘I 618.2 - L

Optical T, : 46.0 4+ dog.C Pbse T. 1 242 1. deg.C
Measure sig. 5064 | mv Refer Sig. 1 456.4 mv

Max Sig.

[Ref. raito 1.109 ] |internal Temp. 28.9 ' deg.C
Source Temp.. ' 46.0 deg.C |Gas Presure 997 f hPa
Up Presure ' 947.0 i hPa |Flow : 59 | I/h

_ ApproveBy: %

Calibrate By :.

 Sirirat Poonlak . ~ Sarawut Keawsrinual
" 1-Sep-23

Date: 1-Sep-23

~g

o o o
5 ) SUTRIRINWIRNAAY
“Envilab Co.,Ltd. ;E%’em'riéhﬂﬂ'mquﬂmmw

This report shell not be reproduced except Infullwithout the wiitten approval of Neediss Supply Instriment Co, L
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UFEN ABe Fwwanel Susagiiiuv {im
_ Neediss Supply Instrument Co.. Ltd.
536 FRHUNUA T LY NUNUA LUAUNIUA ﬂ‘i\!W\W" 10180 536 Soi Bmgkhoe 7 B('l'\gkhﬂe Bmgkhue Bangkaok

Tel. 02-802-3980-2 Fax. 02-802-3988 Einfo®@nesdiss.com |

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6609002 Page:1/1
Calibrated Date: 1-Sep-23 .
PM O Onsite
Instruments Information ;
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 SIN: ENOAIT20003572
Calibration System
Calibrator Unit “Standard Gas
—Dilutor Model ESA MGC101 NO Conc 4468 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.0 'C Humidity:__ 50 %RH
Calibration Check ( Before adjust) o
Zero iy .Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
[ NO 9.5 0.0 85 4112 200.0_ 14
NO, 1.0 0.0 1.0 42 ° 0.0 0.5
NOx 10.5 0.0 10.5 415.4 400.0 1.9
Calibration Check ( After adjust)
e Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 400.8 400.0 0
NO, 0.6 0.0 0.6 2.3 0.0 0.3
NOx 12 0.0 1.2 403.1 400.0 0.4
Single Point Calibration Chart
o)
£
g
a
3
o
o
%
2

Envilab Co.Ltd. giamsfhaaiuaugmnin

his report shall not be reproduced except Infullwithout the written approval of Neediss Supply Instrument Cauls
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NOx Analyzer Verification Test Report

Neetiss Sapply in hsgmw 3

[:nvnab Co Ltd

Calibration Report No.: AP-N6609002 Page:1/1
Calibrated Date: 1-Sep-23
v B
PM [ Onsite
ge:2/2
Date 1-Sep-23
frime _ 11:25 _ ,
Range 0.00 - 50000 PPB PPB 500 500
[Btability (Zero Gas) J<o2 ] PPB P 04 , 0.2
[sample Fiow | | ce/min 500 490
Jozone Flow I}e0-90 1 cefmin 89 80 ;
|PMT Detect: .10-5000 | v | 50.9 i ' ]
| MT Detoctor e T sl _50.8 204 A4
IAZERO- “|20-150 mv 48.3 49.1 i |
JHVPS . 400-900 constant \'} 745 } 745 |
Joces 2500 +/- 200 my - = |
|RCELL TEMP [50+/- 1 I Dreegee.C. . 50.0 ..50.0. !
. BOXTEMP * 20-35 Dreegee C 332 32,6
[pmT TEMP 7 +1-1 Dreagee C 72 ' 7.2
lizs TEMP 50+/- 4 . DreegeeC____ - p
[MOLY Temp 315 +- 5 | Dreegee C 313.3 3145
|RCEL PRES 4-10 contant IN-Hg-A 37 37
|sAmP PRES 20-30 contant IN-Hg-A 28.3 287
[No stope 1+-03 1.025 1178
[Nox stope 14103 1.086 1153
{No ofiset 110 to + 150 mv a7 . 1.6
10 to + 150
NOXx 0 ppb ", 105 1.2
|span Value NO 400 ppb 411.2 400.8
1 NOx 400 ppb 415.4 403.1
Calibrate By.:. SM'/V Approve By : =
£ ~ Sirirat Poonlak - Sarawut Keawsrinual
Dates: 1-Sep-23 Date: 1-Sep-23

G
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his reEor’r shall not be reproduced except infullwithout the wiltten approvel of Neediss Supply Instrument Co.L*



& NECTISS 25 n dmeos iy i

536 AOHUNUA 7 UINUNUA (UALNILA NFUWNY 10160 536 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok

LY

Tel. 02-802-3980-2 Fax. 02-802:3988 E.nfo@neediss.com i

Calibration Report No.: AP-S6609003
_Calibrated Date: 1-Sep-23

S02 Analyzer Verification. Test Report =

pM [ Onsite
| Instruments Information Page:1/2
i “Analyzer Type: SO2 Analyzer Manufacturer API ;
Model: 100E SIN: ESOAI100E01225
_Calibration System
Calibrator Unit Standard Gas
Bilutor Model ESA MGG 101 NO Conc 44.68 __ PPM
SIN: 792 SO2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 245 ° Humidity:_ 50 _%RH )
Calibration Report
| Zero Span
Status Reference Reading Drift Reference Reading Drift%
| {gph)_ (ppb) (ppb) {ppb) (ppb)
" Before| 0.0 0.9 ~0.9 400.0 397.0 04
After’ 0.0 0.3 0.3 400.0 403.0 0.4
Single Point Callbration Chart
500 +
400 -
g
= 300 i Before
-]
£
g 20 N—
['4
100
0 "

0

A e . " ° 'Y
> P Susasawgnaad
lab Co.Ltd. HIANITAIBAIVANAINN

his report shall not be regroduced except infullwithout the written epproval of Neediss Supply Instrument Co.L*
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e~

802 Analyzer Verification Test Report

Calibration Report No.: AP-S6609003
-, Calibrated Date: 1-Sep-23

. Sirirat Poonlak

1-Sep-23

@i.
g

Neediss Quppﬂy Instrumen

31 'L.u.,-

I En\fllab CO-'Ltd
his réport shall not be reproduced except Infullwithout the written approvel of Neediss Supply Instrument Co,L°

pm  -i[] Onsite
Date i | 1-Sep-23 i =
Time I 13:10
Range ) (|50 - 20000 PPB 500 500
Stability (Zero Gas) < 0.2 PPB 0.6 0.2
Sample Flow |e50 (+- 50) cclmin 663 659
PMT Detector __|o- 5000 mv 385 345
Iﬂon]ﬁillzlr Detactor “ilo - 5000 L 34.1 328
|Hves '[400-800 constant v 719 648 ,
|ocps = 2500 (+- 200) mv ! “ 1
RCELL TEMP |80 (+-1) Dreegee C 50 50
{BoX TEMP. |zo-40. | _Dresgeec | 34.1 327 B!
|PmT TEMP 7 (+1-1) Dreegee C _ 8.0 80
juv lamp 1000-4900 mv , 4034,0 4034.0
flLamp Ratio * ~ o120 % 114.0 114.0 . '
|sTR. Light (zero Gas) <100 PPB 29 29
|Dark PMT |(-50) - (+200) mv 447 447
[Dark lamp |(-50) - (+200) mv S 3 5.1
SAMP PRES 0-30 contant IN-Hg-A 28.1 27.8
PMT Volts 2000 (+/- 500) mv 2004 2020
* |s02 Conc 1000 (+/- 250) PPB 1002 1010
|so2 siope 1 (+- 0.3) a . 0.920 0.866
|soz2 Offset < 250 B mv 85 130:1
|stability at Zero < 0.2 PPB 0.1 0:1
pal < 2 ppb @ 400 ppb PPB 0.8 0.2
[Span Gas (400 PPB ) . 400 | ppb 3970 403.0 _+ 5% of Range
Approve By

Sarawut Keawsrinual
' 1-Sep-23
. 1-Sep:
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CO Analyzer i\ilerificétr‘ﬁn Test Report

Calibration Report No.: ES-C6609007
Calibrated Date: 1-Sep-23

PM [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SP:..F rance

Model: CO12E . S/N: NCOESACO12E356
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ES NO Conc 4468 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment; Temperature__246 °C Humidity:__51_ %RH ’
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (EPM) .
Before|] 0.0 1.098 1.1 45.0 44.99 — 00
After] 00 | 0087 0.1 45.0 4500 ~_ 00
Single Point Calibration Chart
50 ~
45 >
40 //
s 35 -y
T ol ,/' —w— Before
2 25 — -
ﬁ 20 --=x--- After
& 15
10 - :
0. "
Reference (PPM) ;.'—"-

‘hls repo

rt shoall not be reproduced except Infullwithout the written epprovel of Needi
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[~ COAnalyzer Verification Test Report.

Calibration Report.No.: ES-C6609007 K
Calibrated Date: 1-Sep-23

pm L1 onsite

+5 V Sensor _ ;
433V 33 - | v |s2av I 242
T 5V Y . |

IR clrrent ratiao v 884.7 1 mA Pbse current _ :
{opticat T | 48.0 . degC  |PbseT I~ 242 | cec
Measure sig.: 506.4 ; mV Refer Sig.: 1| 456.4 _ omv |

|Min sig. . | Max Sig.:. i | mv

[inst. Ratio N - 1.109 B |Ratio ]

. Ref. raito 1.109 ; _ |intemal Temp: \ 28.9 | deg.C
Source Temp,: 46.0 j deg.C |@as Presure B 997 '_ hPa
Up Presure 9470 hPa |Flow ) 59 . I/h

Approve By : . %

Sarawlut Keawsrinual
Date: 1-Sep-23 7 Date! 1-Skp-23

Calibrate By :

-

\ @
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NOx Analyzer Verification Test Report
Calibration Report No.: AP-N6609005 Page:1/1
Calibrated Date: 1-Sep-23
PM O Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer APl
' Model: 200E S/N: ENOAI200E02788
Calibration System
' Calibrator Unit Standard Gas
utor Mode ! NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.3 °C Humidity:__50 _%RH
\catibration Check ( Before adjust)
Zeco Span_
GAS Reading Value | Expected Value Drift Reading Value | Expected Value :
: (ppb) (Ppb) (ppb) (ppb) _(ppb) Drift%
NO =17 0.0 _ 3.7 387.0 400.0 = i
NO; - 24 0.0 24 4.0 0.0 0.5
. NOx 6.1 0.0 6.1 391.0 400.0 1.1
Calibration Check (After adjust)
| Zero : : ___Span _
GAS | Reading Value Expected Value Drift Reading Value | Expected Value
_(ppb) _{ppb) b (ppb) (ppb) Drift%
NO 17 0.0 1.7 ___40_?.0 _ 400.0 0.6
NO, 0.9 0.0 0.9 | . 4082 0.0 - 0.4
NOx 26 0.0 26 i ! 408.0 400.0 1.0
Single Point Calibration Chart
450 1
o) 400
= 350
5 300
§ 250
5 200
B 150 - e -
: 50 485 b . 4
0 %
0.0~ |@/
NO Reference Value | A - o
ks LT BN aNaad

Ltd. ﬂammidwmuquqmmw
ss Supply Instrument Co.l
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NOXx Analyzer Verification Test Report

_ Date:

Ahisgepert shall not be reproduced ox

Sarawut Keawsrinual
1-Sep-23

Sir‘lfét Poonlak
1-Sep-23

Date:

_* Jmaammmﬂmaa

WU 33/129

3 Nﬂ%ﬁﬁrﬁ‘%@ﬁw\mﬂ&hﬁw L

Calibration Report No.. AP-NE609005 -Page:1/1
Calibrated Date: 1-Sep-23 '
< . =
PM O Onsite
o ﬂ:%
Date 1-Sep-23
Time | 10:10 _ , y _
|Range "|0.00 - 500.00 PPB ~ PPB 500 : 500
|stavility (zero Gas) 102 | — pPB——._ ] 05 |
{sample Flow 500+/- 50 I ~cclmin i G 511 532
|ozone Flow 3!{3{1—90_ | cc/min ! 80 - 80
JeMT Detactor _lp-5000 _f V. : 274 16.4.
|azero “}-20-150 1 mv b 54.2 54.2
|hves 400-900 constant \ | 819 819 2
{pcps. |2500 +/- 200 mV '. . 00 ' ‘
_|RCELLTEMP _ J50+1- 1 Dreeges C 50 T R
{BoX TEMP 2035 Dreegee C 33,7~ - 329
|puT TEMP |7 +1-1 Dreegee C 7.4 1 7.4 n_
|izs TEmP 50+/-4 _ Droegee C___| _ 2 T z T
[moLy Temp 315 +-5__ Dreegea 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 | 0801 | R
- INox stope 1+-03 3 0:848 | 0:813 i
|No offset 10t + 150 mv 10.2 15.3
NOx Offset 110 to + 150 mv 20 -34
Zero Value | NO 0 ppb 37 1.7
NOX 0 ' ppb 6.4 T 28 ’
Span Value | NO 400 ppb 387.0 405.0
| NOX 400 ppb “391.0 4080
Calibrate .By : Approve By :
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502 Analyzer Verification Test Report
Calibration Report No.: AP-S66089004 "
Calibrated Date: 1-Sep-23 A
pm L[] Onsite .
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer APl
Model: 100A S/N: ESOAIT10003032
Calibration System
Calibrator Unit = _ Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S0O2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM . |
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.2 ‘C Humidity:__ 51 __%RH
Calibration Report
' S | : Zero : Span
Status | Reference “Reading Drift - - Reference " Reading Drift%
| (ppb). (ppb) (ppb) (ppb) | ____-(pob)
Before| 0.0 1.4 1.4 400.0 4101 1.2
After 0.0 0.6 06 400.0 - 402.8 0.3
Single Point Calibration Chart
500 -|
400
=
g a0 = Betre
2
g 200 -—-y--- After
4
100 -
0%
i T P b
‘W S
G ! Susasduwgnaos

e F Ly L PR s ]
Envilab Co.Ltd. ;Eam-msshﬂmuquqmmw
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S02 Angl!_zer Veﬁficétion Test

Calibration Report No.: AP-S66088004
Calibrated Date: 1-Sep-23

.

ANANSITE

- ®neex

g
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pm L] Onsite
Date 1-Sep-23 ~ .
Time 8:30
|Range 50 - 20000 PPB ) 500 } 500
[stability zero Ges) < 0.2 PPB 0.4 0.2
{sample Fiow 50 (+- 50) ~ colmin 666 662
[PMT Detector fo - 5000 mv 24.3 282
[Norm PMT Detector - 5000 mv 314 343
| 400-900 constant v + 725 | 725
loces 2500 (+/- 200) mV ' & I
[RCELL TEMP 50 (+1- 1) Dreegee C 50 [ 50
{eox TEMF 20-40 Dresgee C ; 526 351
[PmT TEMP 7 (+1-1) Dreegee C 8.3 8.3
UV lamp 1000-4800 mv 3251 1 3251
|Lamp Ratio 30-120 - S i [ T T TBr4
[sTR. Light (zero Gas) <100 PPB 38.5 38.5
[Dark PMT (-50) - (+200) . mv 218 276
| Dark tamp “|(-50) - (+200) ' mv 36 ' 36
SAMP PRES 20-30 contant IN-Hg-A 26.9' “ 3T =4
PMT Valts 2000 (+/- 500) mvV 2010 2006
{so2 conc 1000 (+/- 250) f PPB 1005 1003
S02 Slope 1 (+- 03) ' = 1.054 1.053
S02 Offset Y J< 250 | mV 94.7 90:4
Stability at Zero < 0.2 PPB 0.1 0.1
Stability at Span - < 2 ppb @ 400 ppb PPB 0.4 0.2
Zero Gas (0.00 PPB) q 0 ppb 1.4 0.6
|Span Gas (400 PPB ) 400 ppb 41041 402.6 + 5% of Range
. - :
Calibrate By S i R Approve By _ % /
Sirirat Pooniak Sarawut Keawsrinual
Date: 1-Sep-23 Date: 1-Sep-23

9/
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6609003
Calibrated Date: 1-Sep-23

PM [J onsite

Instruments Information . Page:1/2
Analyzer Type: CO Analyzer : Manufacturer Environnement SA.,France
Model: CO12E = SIN: ECOESACO12E203
Cahbrat.'on System
Calibrator Unit Standard Gas__ Gas
Dilutor Model MGC10 [ 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 247 °C Humidity:_ 51 %RH
Calibration Report )
Zero 1 Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM), (PPM) .
Before 0.0 | 2.096 2.1 1 45.0 44 .89 -0.1
After 00 | 1783 - 1.8 ' 45.0 45.00 0.0

Single Point Calibration Chart

50 1

40
35
30
25.
20 7
15
10 -

—a— Before

-—-x-=« After

Reading (PPM)

.

3 suiaamzmnnm a9

A ey
Enwlab Co.ltd. HAIRNTHIEAIVANATNTF
shall not be repr_o_d_gg:ed except Infullwithout the written approvei of Needlss Supplg Inshbmenf Co: L
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[ COAnalyzer Verification Test Report

Calibration Report No.: ES-C6609003
Calibrated Date: 1-Sep-23

PM O Oilsite

- :|ﬁ- b 2
[pate )  1-Sep23  |Time ' 10:08:00 2
'_ Option . j 0.0 mv +5 V Sensor | 5 i \
f+33v 33 _' v +24 V | 242
M2V | s v ____ IV | B - P M =

Pbse current

IR current ratiao i T
{optical T: | 460 |  degc  fPpseT b 242 ., degC
" |Measure sig. 506.4 1 mv Refer Sig. | ' 456.4 mV
Minsig. w450 | mv MexSig. | 2840 v
inst. Ratio 1.109 | |Ratio : 1 1.105
. |Ref. raito _ 1,109 internal Temp: ' 28.9 deg.C .
- |Source Temp. 46.0 deg.C |Gas Presure I | 597 N hPa
Up Presure _ 947.0 | hPa Fow - | 59 _ I

Calibrate By : LA - _ Approve By : i
Sirirat Poonlak Sarawut Keawsrinual
Daté 1-Sep-23 Date* " 1-Sep-23

Neediss Supply Instrument o Ltd. -
) € -
y - L 13 L

n\ Co.Ltd. ﬁ%’ﬂmiﬂwmuquqmmw
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er Verification Test Report

NOx Analy:
Callbration Report No.: AP-N6609004 .Page:1/1
Calibrated Date: 1-Sep-23
PM O Onsite
| Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20000108
Calibration System B —
_' Calibrator Unit Standard Gas
| flutor e 01 NO Conc 44.68 PPM
' SIN: 792 S02 Conc 45.34 PPM
| ZERO AIR Genearator ZAGT7001 CO Conc 4500 PPM
' SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature 251 °C Humidity:_ 52 %RH
Calibration Check ( Béfore adjust)
<~ Zero : . Span
GAS | Reading Value Expected Value Drift Reading Value | Expected Value ,
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO e 0.0 _ 42 —380.0_ 4000 | -2,
NO, 27 0.0 2.7 7.0 0.0 | 0.9
. NOx 6.9 ) 0.0 6.9 387.0 400.0 A7
Calibration Check (After adjust )
Zero Span
GAS | Reading Value Expected Value | Drift Reading Value | Expected Value |
(ppb) (ppb) (ppb) _(opb) (ppb) Drifte
NO 0.7 0.0 0.7 404.0 400.0 - 0.5
NO, 0.2 0.0 0.2 1.0 0.0 01
NOx .09 0.0 0.9 405.0 400.0 0.6
Single Point Calibration Chart
+ 450 1
o) 400
32—, 350
£ 300 +———
d‘.‘g 250
5 200
= 150 —
5 100 —
50 {8 /
n.-.&- i
0092 ‘_ - | @
NO Reference Value (ppb}i: &

T :
Envilab Co.,Lid.
all not be reproduced except Infullwithout the written epprovae
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~NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6609004 Page:1/1
Calibrated Date: 1-Sep-23
v . .
PM o Onsite
) , _Pago:2/2.
Date 1-Sep-23
Time 10:10
Range — ]0.00 - 500.00 PPB PPB 500 500
[Stability (zero Gas) <02 PPB 0.5 0.2 ]
Sample Flow ® |500+1- 50 celmin 511 532 il i
Ozone Flow |s0-90 ce/min * 80 80 :
PMT Datector i |o-5000 _mV... _27.4 16.4
AZERO '}-20-150 mV 54.2 54.2 1. : )
HVPS [400-900 constant | v 819 818 1 1 l
DCPS [2500 +1- 200 = " " ‘ i 1
|RCELL TEMP. __||50+1- 1 —. | Dreegee C 50 50 = -
BOX TEMP |20-35 ' Dreegee C 337 32.9
PMT TEMP 7+ n Dreagee C 74 74
\ZS TEMP ; f6ox-4_ . . X Dreegee C . -
TmoLy Temp 315 +-5 - i Dreegee C 314.4 315.0
|RCEL PRES ~ |4-10 contant IN-Hg-A 10 10
'IEAMP PRES 20-30 contant IN-Hg-A Y 290 29.4
Fo Slope 1+1-03 0.820 0.801 .
[Nox stope « h+o3 0.848 0.813
NO Offset 110 to + 150 mv 102 15,3 l.
NOx Offset _ 110 10 + 150 v 20 3,4 . ‘
Zero Value NO 0 ppb i ) 42 07
NOX V] ppb 6.9 0.9
|span Value | NO | 400 ppb 380.0 404.0
' ONOX_ 400 ppb 387.0 405.0
Calibrate By : &'ﬁm Approve By : .
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Sep-23 1-Sep-23
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502 Analyzer Verification Test Report

Calibration Report No.. AP-S6609003
Calibrated Date: 1-Sep-23

PM (] onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: T100

Manufacturer API
S/N: ESOAIT10002033

Calibration System
Calibrator Unit Standard Gas
ilutor Model E 2101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature 253 °C “Humidity:__51_ %RH
Calibration Report -
I y . Zero _ , Span
Status || Reference * Reading Drift Reference Reading Drift% |
. {ppb) (ppb) . (ppb) (ppb). (ppb) "*
~Before 0.0 ' 0.9 - 0.9 f 400.0 408.0 10 '
After 0.0 0.5 ' 0.5 400.0 402.0° 0.2
Singte Point Callbration Chart
500 '|
400+
o
g 300 —a— Before
-]
£
§ 200 —e-stn- AT
(4
100:*
0 ¥
! r . ’ 3 % . U 3
0 - b ¥ : ﬁﬁmn"[‘iﬂ"lﬂﬂqm‘quqmnqw

: . Epyiia co,Lid. o
n his report shall not be reproduced excep' infullwithout the written Bprovel of Neediss Supply Instrument Copl.
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—SO2 Analyzer Verification Test Report

Calibration:; Report No.: AP-S6609003
Calibrated Date: 1-Sep-23

PM ] onsite

Date ] 1-Sep-23 b B - ! R [
" [vime : 1310 | '

Range 50 - 20000 PPB gl 500 500 ]
[stabilty (zero Gas) <02 PPB 06 _ 0.2
|sample Flow 650 (+I- 50) } oc/min , 663 659
|PMT Detector 0 - 5000 W | 365 345
[Norm PIT Detector 0 - 5000 mv - 344 328

HVPS 400-900 constant_ B | v i 719 648

DCPS . 2500 (+/- 200) mv i = ! .

RCELL TEMP 50 (+- 1) ' ‘Dreegee C | 50 50

BOX TEMP 20-40 : " Dresges C L¥ 241 ) 927

PMT TEMP ' 7 (+1-1) = Dreegee C [ 8 8.0 ] 8.0

UV lamp .- 1000-4800 . my | 4034.0 4034.0

Lamp Ratio . 30-120 - bl I 114.0 j 1140

STR. Light (Zero Gas) <100 1. PPB | | 29 29

Dark PMT (-50) - (+200) my I 447 ] 447

Dark lamp (-50) - (+200) v | | 51 , 5.4

SAMP PRES 20-30 contant IN-Hg-A | 28.1 27.8

PMT Volts 2000 (+- 500) ] mv _ 2004 2020

802 Conc ; 1000 (+- 250) PPB ] 1002 *° 1010

§02 Slope 1 (+- 0.3) . ) - 0.920 0.866 -

[s02 Offset < 250 mv 65 ~ 1304

[Stabity at Zero ] <02 PPB i | 0.1 01

Stability at Span <2 ppb @ 400 ppb PPB | 0.6 ill 0.2

Zero Gas (0.00 PPB) 0 ppb . 09 ' 0.5 -

|span Gas (400 PPB) _ 400 I ppb _ 408.0 _L 4020 | 5% of Range

Calibrate By : St Approve By 3 _ : %
" Sirirat Poonlak . Sarawut Keawsrtinual

Date: 1-Sep-23 X ’ Datet 1-Sep-23

o a v
Sy Susasdnwgnadd

-' | & - G i
12 Qs s Y IHIRERP LA™
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CO Analyzer Verification Test Report _|

Calibration Report No.: ES-C6609006
. Calibrated Date: 1-Sep-23

[ pm

Instruments Information

L] onsite

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Enwronnement SA. France

Model: CO12E SIN ECOESACO12E205
i (-
Calibration System
Calibrator Unit . ] Standard Gas i
utor el 01 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__246 _°C Humidity:__ 51 _%RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM). © (PPM) (PPM) =
Before 0.0 2.276 | 23 45.0 44 15 -1.0
After| 0.0. 0.205 0.2 45.0 45.46 0.5
Single Point Calibration Chart
50 7
45,
40 :
g 35 ’
& 20 —a— Before
=] 25
E 20 $¢-=~ After
& 15 - —
-10 J‘-';;_' "
5 L
o
; ':Referenco (ﬁPMT LF ‘ e

hls report shall

e Py
I:rwnlab Co., Ltd. m)

-‘Sﬁiadﬁ’u%’mnﬁlad
ﬂmishamnﬂuﬂmmw
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CO Analyz

r Verification Test Report

Calibration Report No.:
Calibrated Date:

pm [ Onsite

ES-C6609006
1-Sep-23

|+5 v sensor

Min sigs

inst. Ratio

Max Sig:

Ratio

+33V 33 v *24 V 24.2
zv 11.8 5V 51 .
|

+24 V 1.1 mv

IR current rafiac 884.7 mA  |Pbsecurent | 618.2 -y
{optical T: 46.0 | degC  |Pbse T } 242 | desc
Measure sig. 506.4 mv Refer Sig. | 456.4 mvV

mv |

1.105

Ref. raito 1.109 Internal Temp: 28.9 deg.C
Source Temp.. 46.0 deg.C Gas Presure - ggf hPa
Up Presure - 947.0 hPa |Flow ' 59 h
Calibrate By: S R, Approve By : /
Sirirat Poonlak Sarawut Keawsrinual
Dite: 1-Sep-23 Date: . 1-Sep-23

Ll

: 'm'iaaﬁ'umnnﬂad

Envildh 58, Ltd. mmmsmsmmmmmw
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N8609001 Page;1/1
Calibrated Date: 1-Sep-23
£l PM D Onsite
_Instruments Information '
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 SIN: ENOA|T20003573
Cahbrat:onﬁgstom
Calibrator Unit Standard Gas
Dilutor Model 101 NO Conc 44,68 PPM
SIN: 792 SO2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
L SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.4 °C Humidity:__50 _%RH
_ 'Cahbmnon Check ( Before adjust)
Zero Span
_ GAS | Reading Value Expected Value Drift. Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO | 17 0.0 K 4 384.2 ~2400.0 2.0
NO, 0.9 0.0 09 - 12.8 0.0 16
NOXx 2.6 0.0 26 397.0 400.0 -0.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.9 0.0 0.9 402.1 400.0 0.3
NO; 0.3 0.0 0.3 *2.9 © 0.0 04
NOx 1.2 % 0.0 1.2 405.0 400.0 0.6
Single Point Calibration Chart
450 q .
o) 400
% 350
£ 300
3 250
x
% 200
g 150
[2]
s 100 +——>2
o[22 ;
=
0.0 @
- NO Reference Vaiue (ppb) | ‘gﬂl%’\ an (ﬂ@ 3

F_nwlab Co t .

is report shell not be raproduced except infulwithout the written spprovel of Neediss Suppkd Instrument Coul”
H /-_
nun 44/129



ot
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6609001
Calibrated Date: 1-Sep-23

Page:1/1

<
PM _D Onslte
Range 'lo.00 - 500.00 PPB PPB 500 500
|stability. (Zero Ges) l<o2 ' ~PPB 05 02
|sample Flow 500+/- 50 i co/min 491 485 "
Ozone Flow |60-80 colmin =80 80 -
PMT Detector __Jo-5000 oV 850 25.0 =
{azero 20-150 T W 94.1 145
HVPS '|400-800 constant * | v 734 734 :
|ocps 2500 +- 200 ‘mv - =
|RCELL TEMP |50+ 4 | DreegeeC 50 X 50—
[BOX TEMP |20-35 | Dreages C 347 33.6
PMT TEMP f7 +-1 _| Dreegee C 7.0 |
12S TEMP™ 50+/-4 Dreegee C  _ = !
|MoLY Temp 1315 +-5 Dreegee C_ 314.0 314.0
|RCEL PRES J4-10 contant I IN-HgA 50 5.0 | ]
|sAmP PRES *[20-30 contant i IN-Hg-A 288 ===y
INo siope |1 +-03 1.135 | 1.197 ’
Nox Slope 1+-0.3 1.260 1! 1114
|No offset .10 to + 150 LA 0.8 © 38
NOx Offset +10 to + 150 mv 2.8 6.1 ==
Zero Value NO 0 ppb 17 0.9
NOx 0 ppb 2.6 1.2
Span Value NO 400 ppb 384.2 402.1
' NOx 400 | ppb 397.0 406.0
Calibrate By: ‘A B Approve By &
Sirirat Poonlak o
Date: 1-Sep-23 ' ; i
Neadiss SUPRY instrment Lo 4 @
-]
% FusasdnnInnaad

t shell not be reproduced excep'T
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502 Analyzer Verification Test Report

Calibration Report No.: AP-S6609001
Calibrated Date: 1-Sep-23

pm [l onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer -

Model: T100

Manufacturer API
* §/N: ESOAIT10002032

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
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.3 _°C Humidity:__ 51 - %RH
Calibration Report ,
s 2ero . ¢ z SEan
Status | Reference Reading Drift Reference |. Reading Drift%
| epb) (ppb) (ppb ppb) pb). .
Before 0.0 2.1 21 400.0 4122 15
After 0.0 0.5 0.5 400.0 401.0 |01

500 1

400

Single Polnt Calibration Chart

300

Reading (ppb)

Reference (ppb)

his report shall not be reproduced except infullwithout the written spprovel o
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SO2 Analyz

zer Verification Test Report

Calibration Report No.: AP-S6609001
Calibrated Date: 1-Sep-23

PM [] onsite
Date + 1-Sep23 A
Time 13:10 |
Range 50 - 20000 | PPB 500 500 1 G
Stability (Zero Gas) <02 PPB 06 02
Sample Flow 650 (+/- 50) “cc/min 663 659
~ |PMT Detector {0 - 5000 mv 36.5 345
{Norm PMT Detector Jo - 5000 mv 34.1 32.8
HVPS }400-900 constant v 719 648
|ocps 2500 (+/- 200) my : & '
|RCELL TEMP s Dreegee C 50 __50
{BOX TEMP f20-40 Dreegee C 341 32.7
PMT TEMP e Dreegee C 8.0 80
UV lamp '|1000-4900 mv 4034.0 40340
liamp Ratio 30-120 % 114.0 114.0
[sTR. Light (Zero Gas) <100 ' _PPB 29 29 |
[park PuT Ji-50) - (+200) mv 44,7 447 |
[Dark tamp [50) - (+200) mv 51 5.1 ’
|sAmP PRES 20-30 contant IN-Hg-A 28.1 27.8
PMT Volts 2000 (+- 500) my 2004 2020
{so2 conc 1000 (+/- 250) " ~ PPB 1002 1010
[s02 siope 1 (+- 0.3) - 0.920 0.866_
S02 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, 02 |
|
ero Gas (0.00 PPB) 1] ppb 21 0.5
|Spen Gas (400 PPB ) 400 __ppb 4122 401.0 + 5% of Range
Calibrate By : P e Approve By . _
' Sirirat Poonlak Sarawut Keawsrinual
Date: ' 1-Sep-23 Date: 1-Sep-23
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CO Analyzer Verification Test Report

Calibration Report No.: AP-C6609008
Calibrated Date: 1-Sep-23

pm [ Onsite

Instruments Information _ Page:1/2
Analyzer Type: CO Analyzer Manufacturer API * ;
Model: 300E SIN: ECOAI300E00449
_Calibration System
. Calibrator Unit Standard Gas
= ‘Dilutor Model E C101 NO Conc 44.68 PPM
SIN: 792 SO2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__248 °C Humidity:_52__%RH
. Calibration Report ‘
o "k Zero Span
Status | = Reference | Reading | Drift Reference Reading | Drift%
i (PPM) (PPM) | _(epm) (PPM) _____(PPM) =2
Beforé 0.0 ' 1.30 M 13 453 |~ 441 1.4
After| 0.0 0.98 | 1.0 450 | 45.0 0.0
Single Point Calibratlon Chart
50 -
45
40
3 35 +
& 30 —&— Before
g’ 25
o 20 ¥%=-=- After
5 15 —
10 —
0% 45.34
‘Reference (PPM)

b

: as L] o
J’- SysasgnuwIgnasd
ey § Ry .. : 2l
“Envilab Co.,Ltd. g%ﬂﬂ’liﬂ’lﬂﬂ’mqwﬂmn’m
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. CO Analyzer Verification Test Report

Calibration Report No.: AP-C6608008
Calibrated Date: 1-Sep-23

pm L Onsite

1-Sep-23
Time ' 11:00 :
Range 1 0.1-1000 PPM | PPM ] 50° 50
Stabilty . ' (0.1-2PPB ) ppb 0.73 111 |
CO Measure || 2500-4800MV: | mV 2913.3 2923.5
CO Reference |  2500- 4800 MV: v | oaa43 | 24214
JMR Ratio L 12+4/-05 3 B R | 1.21
Sample Pressure | 26-30inHgA inHgA | 294 29
: Sampl(; Flow i 720 - 880 cc/min . cc/min 1 890 k 886 Re ok
Sample Temp i) 44-52de9C | deac | 503 50.4 }
Bench Temp 47-49degC | deaC | 48 _ 48
Jiriasl Temp | e6-70degC degC | e83 | 684
Box Temp ' ~ 27-50degC | deaC 35.2 - 35.1
PHT drive  250-4750 mv. mv s34 || 33536
|siope ~ 0.800 - 1.200 1081 | 1112
Offset i 0053202 - 0.088 0.088
Zero Gas . 0 PPM 0.2 ©00
|span Gas [ 45 | 47.6 450 + 5% of Range

Approve By @

Calibrate By : |
= Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Sep7_23 Date: 1-Sep-23
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Verification Report of Ambient Air Sampling

PM [ onsite Report No : 6609002
Instrument : PM-2.5 Sampler SINGLE Validation Datet 1-Sep-23
Manufacturer : Tisch Environmental
Model : “TE-Wilbur 2.5
serial/ID No. : NP2TIWILBUO425 £
Environment : .
Humidity(%RH) % 58 Temperature (°C) : 26.1 Pressure (mmHg) : 745

Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H, Serial No.164578

Leak Test : Pass

. Diagnostic Check:
PM-10 Inlet PM-2.5 Size Selectlve Filter Cassette fan Valve Pump %

Pass Pass | Pass [ Pass Pass Pass

Result of Instrument Validation : ]
Calibrator Simulator ' Temperature Measurement

Temperature Audit and Adjust with Calibrator (°c) Instrument - Refference
Set point 100 | o0 | 200 45.0 Reading( Avg.) TC Reading |
ambient ~-10.0 L o0 200 | 450 25.0 24.9
Filter -10.0 0.0 1 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode i AMB Flow Device

Flowsety 16.67 LPM n
Avg.Pressure at Ref. @ 746 mmHg. ;
Flow Measure (Avg.) | Flow Calibrator(Avg.10) Flow Difference
16.67 LPM e "1 166 LPM 0.07___

/

Smrat Pooniak ' Sarawut Keawsrinual
1—Sep -23 Dateg 1-Sep-23

Engineer ¥

Issu Date:
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Verification Report of Ambient Air Sampling

PM L) onsite uTM: Report No : 6609003
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Sep-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO426
Environment :
Humidity(%RH) ¥ 55 Température °c): 26.5 Pressure (mmHg) : 745

Reference Standard:

Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H, Serial No.164578

-

Leak Test : Pass
_Diagnostic Check: : _
' PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass - Pass Pass Pass . Pass Pass:

_Result of Instrument Validation :

Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator (°C ) Instrument " Refference
Set point -10.0 0.0 20.0 45.0 Readlng(-_Avg.)_ TC Reading
|ambient -10.0 ~— o0 | 200 | 450 25.0 ' 249
[Filter 110.0 0o | 200 | 450 29.6 ) 29.5

Flow Control :
Calibration mode i AMB Flow Device
Flowset: 1667 LPM
Avg.Pressure at Ref. : 746 mmHEg.
Flow Measure (Avg) | Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.59 LPM 0.08 LPM

< NN — ) "
Engineers %me/\f % . Need'ss SLpPIy ﬂi‘aW\f-’O-- %
. Sirirat Poonlak Sarawut Keawsrinual
Issu Date: 1-Sep-23 Dates 1-Sep-23
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Verification Report of Ambient Air Sampling

P LUl Onsite UTM: Report No : 6609004
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Sep-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No.: EP2TIWILBUO451
Environment :
Humidity(%RH) % 60 Temperature {°c}): 26.2 Pressure (mmHEg) : 745

S e S ===

#—
Reference Standard:

Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H, serial N0.164578

Leak Test = Pass

Diagnostic Check: ] .
PM-10 Inlet PM-2.5 Size Selective Filter Cassette : Fan | Valve Pump% _|

Pass ; Pass Pass P_ass__ | __Pass _ Pass

Result of Instrument validation :

Calibrator Simulator | Temperature Measurement
Temperature Audit and Adjust with Calibrator ( C ) | Instrument : Refference
Setpoint |  -10.0 00 20.0 — 450 |  Reading( Avg) ' TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 J 24.9
Filter -10.0 oo | 200 '} 450 29.6 29.5

Flow Control : .
Calibration mode % AMB Flow Device
Flow set 1667 LPM
AvgPressure at Ref. 1 746 mmHg:
Flow Measure (AVg:) Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.70 LPM -0.03 LPM

Engineers: 2 :
Sirirat Poonlak . sarawut Keawsrinual
issu Date# 1-Sep-23 Datel 1-Sep-23
'ﬂ_ﬂus report not be reproduced except infull,without the wrltt:_-_-“ wupply:Instrument Col, Ltd. _—
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Verification Report of Ambient Air Sampling

i .

ELRY U onsite UTM: Report No : 6609005
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Sep-23
Manufacturer : Tisch Environmental

Model : TE-Wilbur 2.5

Serial/ID No. : EP2TIWILBUO452

Environment :

Humidity(%RH) : 61 Temperature (°c): 26.4 Pressure (mmHg) : 745
Reference Standard:
Temperature calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578

| _ e = e RS s = =)
Leak Test: Pass

Diagnostic Check:

PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass | Pass Pass Pass
Result of Instrument Validation :
Calibrator Simulator || Temperature Measurement

_ Temperature Audit and Adjust w:th Calibrator ( o ) | Instrument Refference

Set point ~ -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9

Filter __ -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :

Calibration mode « AMB Flow Device
" Flowset: 1667 LPM
/Avg:Pressure at Ref. : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator(Avg.10) \ Flow Difference
16.67 _ LPM 16.62 LPM I o005 LPM
Engineers; i BALv. Neediss Sdpply :rmwe" LY

issu Date%

Sirirat Poonlak

“Sarawut Keawsrinual

1-Sep-23

1—Sep—23

"=
This report not be reproduced except infull,

- www.neediss.com

AANUIN 4

without the written ®ppr

‘ A o L
| St iy % 5peANWIDNABI
Envnab Co.Ltd. mnmsshumumﬁﬁn%ﬂ%




& NeeOiSS LT it to -,
$35 TOMUAWLA T WNIIUWEA WRAILA ATUMTY 10160 536 Soi Bangikhoe 7 Bangkhoe Bongiiioe Bangkok
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Verification Report of Ambient Air Sampling .

PM U onsite UTM : Report No : 6609006
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Sep-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO479
Environment :

Humidity(%RH) & 62 Temperature (°C) : 26.4 Pressure (mmHg) : 745

Reference Standard:

Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No0.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H , Serial N0.164578

ey

‘Leak Test: Pass
‘Diagnostic Check:,
PM-10 Inlet PM-2.5 Size Selectlve Filter Cassette Fan Valve | Pump%
Pass Pass * Pass Pass Pass Pass

Result of Instrument Validation :

Calibrator Simulator . Temperature Measurement
Temperature Audit and Adjust with calibrator ( °C ) | Instrument ' ' Refference
Setpoint |  -10.0 . 0.0 20.0 . 450 | Reading( Avg.) TC Reading _
ambient -10.0 0.0 20.0 45.0 25.0 249
Filter ___ -10.0 “oo_| 200 | 450 29.6 29.5

Flow Control : .
Calibration mode : AMB Flow Device ~
Flowsetz 16.67 LPM
_Avg;Pressure at Ref. ¢ 746 mmHg«
Flow Measure (Avg.) Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.63 LPM 0.04 LPM

Engineer:

Sarawut Keawsrinual

Issu Date: 1-Sep-23

This. report not be reproduced except infull,without the written:

AIANLAN G : > & Susagdmnanaad
e ol W1 587129
Envilab Co.Ltd. gammiﬂwmuﬂuqmmw
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NSC-TISITIS (7025
ITISTR CALIBRATION 0037

Request No.

Submitted by
Address

Calibrated at

Instrument Calibrated :

Description
Manufacturer
Model

Serial No.

Standards used :

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique. N

This instruraent has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Metrology (Thailand).

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

measured values only.

Date of Receipt

Date of Calibration - 16 Mar. 2023

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-66/0381 MTC No. EEL. BP. 70/0366

CALIBRATION CERTIFICATE

: Envilab Co.,Ltd.

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

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

Ambient Environment

: Sound Level Calibrator Temperature -(23+3)°C

: Bruel & Kjaer Relative Humidity : (50 + 15) %

14230 Ambient Pressure  :(101.325 + 1.500) kPa
: 1351075

1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
. Programmablé Attenuator Tamagawa TPA-303A S/N OF 2214.

_Pressure Transmitter Vaisala PTB202AD S/N T0650001.

2
3
4. Digital Multimeter Agilent 34401A S/N MY44005560.
S
6. Audio Analyzer Keithley 2015-P S/N 4106495.

7

_ Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,

14 Mar. 2023

1

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Enviap Co. Lt
The results relate only to the items tested/calibrated or value assigneds

FM.BLMTC.002 Rev.4

Head Office Offlce/Laboratory Office

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

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

E-mail : rump‘gig%@gfiaatl'gWebsite:W\MN.tistr.or._tqh E-mail : mtc@tistr.or.th E-mail ; sumalee@tistwﬁ:};{w 55/129




TICT NSC-TISI:TIS 17025
IITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0381 MTC No. EEL. BP.. 70/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) | (dB) (dB) || 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.78 I 02 | xoiw f £0.40dB

2. Frequency

Standard Microphone | Measured Frequency Deviated value | Uncertainty | Tolerance limit
Type '_ (Hz) . Hp) (Hz) | IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.0 . -1.0 | 15 ' +1.0%

3./ Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
| Type ' ) '_ (%) | IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.05 . +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 :;

e demanasrnnan s vnpis vels L ITTT sanyen

(Mr.Weerachai Deechalyae)

Electrical and léac onmic frds Laboratory
Date of Calibration w16 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue % 17 Mar. 2023 Ref : 2011266031401056001
End of Certificate 272
The results relate only to the items tested/ca ned™._ @
Advertising the Report/Certificate and publicity of the results except in full are prohibite ssion is obtained from the governor of TISTR.

Envnlab Co.Ltd. omﬂm'arhymummmmw

Head Office Office/Laboratory

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

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

E-mail : rumpalXRbignth ebsitewww.tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistronih 56/129
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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 21 February, 2023 Certification No. 064/23
Page : 1 of 6
] d a4 e P
Object 2 LATaeHanIAIARALENINEN
Manufacturer & DYACON
Type ¥ Data Logger MS-100
Serial Ne. & 130148 ID No. ¥ EWSDCMS1200148
Customer ; Envilab Co..Ltd.(Head Office)

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

Calibration Condition : Temperature 251 °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.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-Q0AH)

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

STANDARD BAROMETER
Calibrated by : A

Mr. Watcharapol Subwat

Mechanical Engineer
ANANUIN 4

e %W{%mnmw

b Co. Ltd
Ltd maﬂmsmymuﬂgmmnw



The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No. 064/23

4353 Sukhumvit, Bangna,

OROLOGICAL DEPARTMENT

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

21 February, 2023 Serial No. 1222 Page : 2 of 6
Standard HOOK GAGENO. 1425 |  TESTED ANEMOMETER
| Ultrasonic Anemometer Prcssure:. Vacumm; Velocity Velocity Correction
m/sec | inches Hzo: inches H20 m/sec m/sec m/sec
1.00 = - ° 0.9 0.00
3.02 £l = = 3.0 0.02
5.00 s = = 5.0 0.00
7.04 - - & 7.0 0.04 |
9.02 = E = 9.0 0.02
11.01 = & e 109 0.11
13.01 - o i 13.0 0.01
15.01 - - ks 15.0 0.01
17.02 - o - 17.0 0.02
20.02 = = - 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION | TESTED WIND DIRECTION
0 0

90 90

180 180 .

270

Calibrated by %: Hé%avb\

Mr. Watcharapol Subwat

Mechanical Engineer
AMANUIN 4

1ab Co..Ltd. ﬁﬂ%’@éfﬁ

-gmaea%ﬂm'\gnmaa

L
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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. 6273

Certification No. 064/23

21 February, 2023 Page : 3 of 6

Standard Barometer Tested Barometer Correction |
Pressure Pressure
1015.44 1015.9 046
1012.89 1013.3 -0.41
1012.60 1013.0 -0.40
1012.46 . 1012.8 -0.44
1011.79 - 1012.2 -0.41
1011.30 | 1011.8 -0.50 I
1009.87 ' 1010.3 -0.43
1009.66 : 1010.1 -0.44
1009.40 | 1009.9 -0.50
1008.71 | 1009.2 -0.49
1009.00 b 1008.4 -0.40 I.
1009.28 I 1009.7 -0.42 .I

f 1009.94 1010.3 -0.36 |
1010.66 10111 0.44
1011.21 1011.6 -0.39
1013.01 1013.4 -0.39
1013.40 1013.7 -0.30
1012.91 1013.2 -0.29
1012.44 1012.8 -0.36
1008.09 1008.5 -0.41
Average

Calibrated by : NB'\U(G&T‘i\

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

3 Wﬁ@gﬂaéuﬂﬂ neod

Enwlab Co., Ltd. nammidwmuﬂuonmw:




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. 064/23

21 February, 2023 Serial No. 6273 Page : 4 of 6
Standard | Temperature _Sensor Reading
] Temp. Reading ' ~ Correction 1.
! c | ¢ c i
451 45.0 : 0.1 E
30.2 30.1 0.1 _ 'i
15.6 3 15.6 1 0.0 |

Calibrated by :

He'\ofeb‘rd\.

Mr. Watcharapol Subwat

Mechanical Engineer
- o@ ‘Paa
AR s N .
5 3 o A 3‘\"\
Efv‘\gi; Co.lid m@\ﬂ%d'\ﬂﬂ’mﬂ“ﬂm
il witMe gy
ANANUIN 4

911 60/129



THAI METEOROLOGICAL DEPARTMENT

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

‘y—y I V-2 - )
The Result of Calibration :
Sensor Humidity Model TPH-1 C Certification No. 064/23
71 February, 2023 Serial No. 6273 Page : 5 of 6 f
Standard ' Relatlve Humidity Sensor Reading .
Humidity ! Reading | Correction i
% R.H. . % R.H. - % R.H. ' ¥
88.5 82.2 6.3 j
61.4 57.4 4.0 ;
,_ 41.2 38.6 ! 26

Calibrated by :
\( Y M‘Mﬁr\h\

Mr, Watcharapol Subwat

Mechanical Engineer

! g3 -.! R :
Envilab Co.Ltd. g{lmmsmumuﬂ‘m;mmw

AANUIN 4 v
U1 61/129



Date of Issue 21 February, 2023 o Certification No. 064/23

Page: 60of 6
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 THAI METEOROLOGICA

angna, Bangkok 10260 Tel. 081

L DEPARTMENT

-454-2804,0—2399-0469

4353 Sukhumvit, B

Calibration Certificate

|
N

Calibration & Test Section : Meteorological Instruments Bureau

Issued by :
Date of Issue 21 February, 2023 Certification No. 068/23
Page : 1 of 6
4 a oo T =
Object meuﬂmqmmqﬂuﬂmwm
Manufacturer ¥ Novalynx
;
Type Datalogger  110-WS-280LD 1
Serial No: 4 EWSNV11OW82501
Customer ENVILAB Co. Ltd. (Head Office)

540, 540/1 Soi Bangkhae 7, Bangkhae,

Bangkok 101 60,Thailand.

©c Barometric Pressure 1011.6 hPa

Calibration Condition Temperature 25.1

< Thermal Anemometer 642 SIN 91563

NATIONAL STANDARD WIND TUNNEL

. HOOK GAGE NO 1425 . Wind Aloft Plotting Board

N.LS.T. Test Reference Number 731/241460

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

r 110730029 {sensor 120629586)
E ORGANIZATION

- Ultrasonic Anemometer
Serial Numbe

JAPAN QUALITY ASSURANC
: Theodor Friedrich: Dry No.8390/9
No0.918802

4 Wet No. 8389/94

STANDARD THERMOMETER

. Thermoschneider

STANDARD BAROMETER

Calibrated by & Mm?\-

Mr. Watcharapol Subwat

Mechanical Engfneer
ANANUIN 4

E" .‘“"ﬂﬂn

B ]
Envilab Co., Lid. mmms:lumumﬂmmw



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

gensor model EWSNVI 10WS2501 Certification No. 068/23

21 February, 2023 Page : 2 of 6

[ standard TTOOK GAGE NO. 1425 | TESTED ANEMOMETER

1 Ultrasonic Anemometer :IP.ressure. Vacumm/| Velocity : Velocify |  Correction

m/sec | inches 20 .. inchestizo | M/SEC m/sec i m/sec

1.00 = R % 0.3 | 0.70

3.02 = « = 2.5 : 0.52

5.00 < = - 4.9 1 0.10

7.04 - . . 6.9 | o0u4

'9.02 - - 3 8.9 0.12

11.01 s il = 10.8 021

13.01 & = - 12.8 0.21

15.01 = = = 14.8 0.21

17.02 = - - 17.1 -0.08

20.02 = - ¥ 21.0 -0.98

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMME

RCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by i \A(S\MYOL

Mr. Watcharapol Subwat

Mechanical Engineer
ANANUIN 4

R DL

m = Qias ]
Envilab Co.Ltd. g%@mﬁmﬂmuquqmmw




4353 Sukhumvit, Bangna,

THAI MEIEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI 10WS2501
Certification No. 068/23
21 February, 2023 Page : 3 qf 6
Standard Barometer Tested Barometer .' Correction
Pressure Pressure
B 1015.44 1015.32 0.12
1012.89 1013.30 041
1012.60 1012.71 : -0.11
1012.46 1012.41 ; 0.05
1011.79 1011.81 '_ -0.02
1011.30 1011.21 | 0.09
1009.87 1009.71 1 0.16
1009.66 1009.42 1 0.24
1009.40 1009.12 i 0.28
1008.71 1008.52 - 0.19
| 1009.00 1008.82 | 0.18
1009.28 1009.12 ) 0.16
1009.94 1009.71 .5 0.23
1010.66 1010.61 | 0.05
1011.21 1011.21 0.00
1013.01 1013.60 -0.59
1013.40 1013.90 -0.50
1012.91 1013.30 1 2039
1012.44 1012.70 ‘ -0.26 .
1008.09 1007.92 : 0.7
Average

Calibrated by & N&mxﬁ\-
Mr. Watcharapol Subwat

Mechanical En gineer

ANANUIN 4

i

Ssagaunnnag
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Envilab Co.,Ltd. g%’mmsmﬂmuquﬂmmw
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RTMENT

-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPA

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081

The Result of Calibration

Certification No. 068/23

Sensor model EWSNVI1 10WS2501
21 February, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. ) Reading _ Correction
‘c "C °C
451 44.8 0.3
30.2 1 30.1 0.1 1
15.6 155 0.1 '
Calibrated by *
RNelgrenps'-
Mr. Watcharapol Subwat
Mechanical Engineet
. @{
AA ‘ :@- I it & 3 e
WuIn 4 S Goeer i ‘aﬁ‘iaﬂi‘f’n%ﬂgﬂmaﬁ
- Envilab Co.Ltd. rgwmjmamuquqmmw
U1 66/129



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensormodel ~ EWSNV1 10WS2501  Certification No. 068/23
21 February, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
! Humidity | Reading | Correction
| %RH. ' % RH. % R.H.
88.5 85.3 3.2
61.4 58.5 | 2.9
41.2 394 1.8

Calibrated by &

Mr. Watcharapol Subwat

Mechanical Engineer

@ e Susn9d N ONnY

AANWIN 4
Envilab Co.,Ltd. é’ammgﬁ%%q NATBNIN
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Date of Issue 21 February, 2023 Certification No. 068/23
Page: 60f 6
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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 2 October, 2023 Certification No. 337/23
.Page : 1 of 6
" A <o LY ) o

Object B Lﬂimu'ammmﬂqﬂuﬂmmm

Manufacturer 3 NovalLynx

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

Serial No. & EWSNV110WS2508

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

Calibration Condition : Temperature 251 ©C  Barometric Pressure 1006.5 hPa

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

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

Serial Number 110730029 (sensor 120629586)

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

STANDARD BAROMETER

Cahbrated by &

Mr. Watcharapol Subwat

Mechanical Engineer

1589 éﬁm’mnma

JIUN 69

AANUIN 4 &
Sl b 1
Envilab Co.Lid. N%ﬂmi ﬂga'mﬂ&mmmw




THAI METEOROLOGICAL DEPARTMENT ,I ;

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 337/23

2 October, 2023 Page : 2 of 6
Standard OOK GAGENO. 1425 |  TESTED ANEMOMETER | 1
: ;-Ultrnsonic Anemometer | Pressure| i_i\/a::umm,I Velocity | Velocity _ Correction : .

m/sec ' inches H20 ::'inchcs uzo‘ m/sec m/sec | m/sec

1.00 B 0.4 0.60

3.02 - = w | 3.0 0.02

5.00 < = - 4 47 . 0.30

7.04 = i | 7.0 0.04

9.02 s = | E 9.7 | -0.68

11.01 = = | - 11.1 ' -0.09

13.01 - = = 12,9 : 0.11

15.01 - - - 15.0 :-. 0.01

17.02 % b = 16.9 | 0.12

20.02 = - " 20.1 -0.08

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

Wind Aloft Plotting Board.

WIND DIRETION TESTED WIND DIRECTION
0 0
90 88
180 179
270

Calibrated by N SEr
Mr. Watcharapol Subv(lat

Mechanical Engineer

AANUIN 4

. 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 EWSNV110WS2508
Certification No. 337/23
2 October, 2023 . Page : 3 of 6 !
| Standard Barometer Tested Barometer “Correction

Pressure I Pressure

1005.63 { 1005.12 : 0.51
1006.25 ! 1005.85 : 0.40
1006.22 1005.81 : 0.41
1006.54 ! 1006.00 0.54
1006.88 1006.30 - 0.58
1007.36 , 1006.80 0.56
1007.58 1007.12 : 0.46
1007.52 _ 1007.13 | 0.39
1005.60 1005.16 5 0.44
1005.84 | 1005.41 ':g 0.43
1006.28 | " 100585 ' 0.43
1006.60 1006.18 :: 0.42
1007.07 1006.67 : 0.40
1007.26 1006.86 0.40
1007.38 1006.92 1 0.46
1005.50 1004.98 0.52
1005.83 1005.43 1 0.40
1006.56 1006.17 : 0.38
1007.31 - 1006.86 : 0.45
1007.01 1006.64 | 0.37

Average

Calibrated by §

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

i o4 bardaathan i .
Envilab Co.Ltd. Hianmsfheaiuquamnin



THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 337/23
2 October, 2023 Page : 4 of 6
Standard 5 Temperature Sensor Re_éding '
Temp. Reading : Correction
¢ ‘c c
45.2 45.4 -0.2
31.1 31.2 -0.1
15.8 15.9 -0.1

Calibrated by ® ¢ & Ao
et

Mr. Watcharapo! Subwat

Mechanical Engineer

) 2350081 WTE

[ ,\igqgﬂq‘uﬂ
@ U1 72/129
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THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS2508 Certification No. 337/23

2 October, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading . Correction
% R.H. | % R.H. : % R.H.
86.2 81.6 ' 46
62.4 59.2 i 32
456 | 42.8 28

Calibrated by : N@a | Tok

Mr. Watcharapol Subwat

Mechanical Engineer

: :’ "? -i?:
o Wk CE ARG 7 i
Envilab Co.Ltd. é’wmsdwmuquqmmw

AANUIN 4
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Date of Issue 2 October, 2023 Certification No. 337/23
Page: 60f6
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AANUIN 4

- THA/ 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 2 Octaber, 2023 Certification No. 338/23
P?ge ; 1 of__6_ o
Object . winsilanmadngriiaaiven
Manufacturer NovalLynx
Type % Data Logger 110-WS-25DL-D
Serial No. 7% EWSNV110WS2509
Customer : Envilab Co.,Ltd.(Head Office)

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

Calibration Condition : Temperature  25.1 ©c Barometric Pressure 1006.8 hPa

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

- HOOK GAGE NO 1425 - Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 . Standard Velocity at 20 - 30 m/sec
- Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-S0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION . Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER - Theodor Friedrich : Dry No0.8390/94 Wet No. 8389/94

STANDARD BAROMETER

Calibrated by : \
Mr. Watcharapol Subwat

Mechanical Engineer

o gamsiamTasemny

e

e U 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 EWSNV110WS2509 Certification No. 338/23
2 October, 2023 Page : 2 of 6
" Standard | HOOK GAGENO. 1425 |  TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure Vacumum EVelocity. Velocity Correction
m/se¢ inches H20 '.inchcsHZO“. m/sec misec l_ m/sec
1.00 T 0.4 0.60
'- 3.02 « Q0= | 2.7 ] 0.32
5.00 S| SO 4.5 ; 0.50
7.04 s E e - 7.0 - 0.04
9.02 : = . 9.0 0.02
1101 ~fF o« = o 0.01
13.01 o= 5 13.0 0.01
15.01 = - - 15.0 0.01
17.02 e O 17.0 0.02
20.02 - o | 01 -0.08

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

WIND DIRETION TESTED WIND DIRECTION
0 | 0
90 ' 89
180 175
270 =

Calibrated by NR ~
Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4
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THAT METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
The Result of Calibration
Sensor model EWSNV110WS2509
Certification No. 338/23
20ctob_er, 2023 Page : 3 of 6 .
Standard Barometer Tested Barometer | Correction | l'
Pressure Pressure

1005.63 1005.12 0.51
1006.25 : 1005.65 . 060 ‘
1006.22 1005.72 f 0.50 '

1006.54 _ 1006.00 | 054

1006.88 1006.30 | 0.58

1007.36 1006.80 | 0.56

1007 58 1007.04 ; I_ 0.54

1007.52 ' 1007.02 5 050
1005.60 ; 1005.02 1 0.58 ;
1005.84 1005.35 1 0.49 ;

1006.28 | 1006.72 0.56

1006.60 _ 1006.06 - 0.54

1007.07 1006.54 i 0.53

1007.26 1006.73 ! 053

1007.38 : 1006.86 ! 0.52

1005.50 1004.98 ' 0.52
1005.83 1005.34 0.49 5 ;
1006.55 1006.04 0.51 '

1007.31 ': 1006.86 ! 0.45

1007.01 | 1006.51 i 0.50

_ Average gific

Calibrated by N@ PROEEEN

Mr. Watcharapol Subwa.l-

Mechanical Engineer

] 24
| 2 5pednwgnadd

J i
< we o nsfing@ILANQTR
ab Co.Ltd., #IAnn3t W

AANUIN 4
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THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna,

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 338/23
2 October, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

‘Cc °C ‘Cc

452 45.3 -0.v

31.1 311 0.0

15.8 15.9 -0.1

Calibrated by 5 , = 4
We

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

; o Y
%’mamnwxgnmaa
SEnvilab Go.Ltd. fian1IieadnY
911 78/129
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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. 338/23

2 October, 2023 Page : 5 of 6 !_
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
_ % R.H. : % R.H. b % R.H.
86.2 3 82.6 " 36
62.4 " 59.2 3.2
45.6 _ 427 i 29

Calibrated by :
N@W\&*

Mr. Watcharapol Subwat

Mechanical Engineer

o
s [-] ok a
: 'ﬁﬂﬁﬁﬁﬂﬁﬁr}: lgﬂ'ﬂa
AANWIN 4 Sk B g
Envilab Co.Ltd. am@ﬂ%ﬁﬁ%yf%q )



Date of Issue 2 October, 2023 Certification No. 338/23

Page: 60f6
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THA! 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 2 October, 2023 Certification No. 339/23
Page : 1 of 6

Object \nTasilansadngslesdnen

Manufacturer ; Novalynx
Type g Data Logger 110-WS-25DL-D
]
3
Serial Na. & EWSNV110WS2511 N
Customer : Envilab Co.,Ltd.(Head Office) T

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.1 hPa

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

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

i Thermosohneider No.918802# 7T ar i ="

» Digital Barometer Vaisaj

STANDARD BAROMETER
Calibrated by : Nﬁ X _
Mr. Watcharapol Subwat . Pisoo P;mesu!

Mechanical Engineer

o . Ny 81/129 4,
i TUTRIEURIgNAaY
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THA! METFEOROLOGICAL DEPARTMENT

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

Sensor model EWSNVI110WS2511 Certification No. 339/23
2 October, 2023 Page : 2 of 6
© Standard | HOOKGAGENO.1425 | TESTED ANEMOMETER
| Ultrasonic Anemometer ._ Pressure | Vacumm Velocily-: Veloclty Correction
m/sec ot mq' inches H20 | m/sec m/sec m/sec
1.00 - - - 04 0.60 "
3.02 . - 2.7 032 | {
5.00 ST . . 49 010 ;
7.04 N IS R 7.0 | 0.04 :
9.02 B { = | _ 8.9 ] 0.12
1.01 f o Il = » | 110 0.01 ]
13.01 L= 1 = | = 12.9 _ 0.11
15.01 [ =1 - - | 15.0 : 0.01
17.02 < - 16.9 0.12
20.02 | = " - 20.0 i 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION | TESTED WIND DIRECTION
0 ' 0

90 91

180 - 179

270 |

Calibrated by

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

Envilab Co.Ltd. giam3dnaaiIuaagmnIn
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THAT METEOROLOGICAL DEPARTMENT /
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 '
The Result of Calibration
Sensor model EWSNVI110WS2511
Certification No. 339/23
2 October, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Corraction j
Pressure Pressure
1005.63 1004.80 0.83
1006.25 1005.42 0.83 y
1006.22 1005.40 0.82 .
1006.54 1005.68 0.86
1006.88 1006.13 0.75 ! '
1007.36 1006.53 } 0.83 ; P
1007.58 1006.79 | 0.79 | f
1007.52 1006.81 0.71 q
1005.60 1004.83 0.77 I
1005.84 1005.04 0.80
1006.28 1005.44 0.84
1006.60 1005.82 0.78
1007.07 1006.21 0.86
1007.26 1006.37 0.89
1007.38 1006.54 0.84
1005.50 1004.62 0.88
1005.83 1004.98 0.85
1006.55 1005.68 0.87
1007.31 1006.42 0.89
1007.01 1006.13 0.88
Average

Calibrated by : H Urespel
Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

o

| v Y e ol IQNATLAN
Envilab C%.,Ltd. éjadﬁhhwwm:,qa )




The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

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

Sensor model EWSNV110WS2511 Certification No, 339/23
2 October, 2023 Page : 4 of 6

Standard Temperature Sensor Reading
Temp. Reading | Correction
C C ‘c
45.2 45.4 -0.2 !
31.1 31.0 0.1 k:
15.8 15.9 -0.1 B

Calibrated by : N

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4

TE iied SRBT =
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Envilab Ca.,Ltd. ﬁ%ﬂﬂ'ﬁWﬁ%@ﬁfﬁ@gmmw




THA! METEORCLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS2511 Certification No. 339/23
2 October, 2023 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % RH.

86.2 82.1 1 4.1

62.4 58.5 i 3.9

45.6 43.8 | 1.8

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

AANUIN 4
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Date of Issue 2 October, 2023

Tu¥vuseq

Certification No. 339/23

Page: 60f6
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Certificate No, :

Submitted by @
Equipment :
Environment @

Date of Received :
Date of Callbration

Date of Issue &

Calibrated by &

Calibration Method

Reference Standard Instraments : This certification is t

Certiit: of Calibration

64-300152-S

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

Cylinder

Manufacturer : PYREX Class: A
Capacity 500 ml Graduation @ 5
ID No. : C-WW-031/19

Ambient Temperature : (23+2) °c

Rolative Humidity = (50£15) %
Air Pressure ¢ 10129 mbun

02 March 2021
12 March 2021

12 March 2021 o

Areerat Sombun

In-house method CAL-M3001 based on ASTME 542-01

ml

Page : 10f2

raceable to the Intémational System of Units

Electronic Balance
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)

Approved by :

O tHERtHAT U LLeX

A

.

N (“ﬁw’adee)

Supervisor

| 3n599d0W)

gné‘x’aa

paaAMNH




ibr

'Certific.ate of ‘aibratin

Certificate No. : 64-300152-5
Result of Calibration This result of trus Volume:is referred to standard temperaturs et 20 °‘c

UUC Condition As-Received :  Good

Nominal Volume (ml) | Measuting volume (il )

250 249.55
500 499.70
Unegrtainty of measurement with in 5. 0.12 ml

This result of calibration was found accurate as shown on date and place of calibrafionofly:™ .
This reported uncertainty of measurement 'v‘\?as based on a slsndgrd uncertainty multiplied by ﬁ,‘co'verage factor k = 200,

providirig a level of confidence of approximately 95%:

-00o -




v o= - o=

S,
TECHNOLOGY PROMOTION ASSOCIATION '(THAILAND-JAPAN) ME : |
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES "’f//{-‘%\ ; H
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pt BBy e )g
: TEL.0-2717-3000-29. FAX.0-2719-9484 ; CALIBRATION 0008
Cert.No.: 23CHO128 ; l

Page.: 10f3

|

e
v

¢ v o

Equipment :

—

Manufacturer :

{ Model :

b Serial No, :

l ! 1D No. :

5‘ Condition As-Received:
l : Received Date :

2 Calibration Date :

Reference :

—
-

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Callbration Procedure:

[T ﬁ%f_ﬁ- ..\g_/h..\%ﬂ-..‘

Calibrated by :

do o

o—

Approved by :

[

—

(‘/)Malee Butkruea
( ) Saithip Meangmai
( ) Warakom Lerngagtrakul

7 g

——

Issue Date :

Vo o

—

Certificate of Calibration

Spectrophotometer
Agilent

Cary60 (GB860A)
MY17490026
ELABSPECTRO002

Used Item

09 March 2023

" 09 March 2023
2303-00460N-1

Envilab Co.,Ltd (Head office)
540, 540/1 Sol Bangkhae 7, Bangkhae,
Bangkhae, Bangkok 10160

8301 CO-THC ROOM

(236-225)°C {On-Site)
(75-77)% (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

Approved Signatory

16 March 2023

‘The Uncertainties are for a confidence probability of ap proximately 95%

This centificaté may not be reproduced other than in ful
Approval of the head of Corporate Services 3 Equipme ) 4 TestingServices.

=7
Ly - o

A

AANUIN 4
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Condition of callbration result
1. Referance Stendard Material :
Materlal
1. Absorbance Standard set
2. Absorbance Standard set
3. Absorbance Standard set
4. Wavelength Standard set
5. Wavelength Standard set

2. This certificate ts valld only to the item calibrated on date and place of calibration.

Cert. No.: 23CHO12

Page: 20of3
Serial No. Certiflcate No.. Due date
32588 103225 08 July 2024
32592 104226 04 Aug 2024
39130 106269 10 Qct 2024
29829 94776 02 Sep 2023
29829 4777 02 Sep 2023

3. This certificate Is traceable to the International System of Unit maintained at

- National Physical Laboratory (NPL),
- National Institute of Standards and Te

The United Kingdom of Great Britain and Northern reland
chnology (NIST), The Unlted States of America

4. Spectral BandWidth : 1.5 nm
Scan Speed : 18 nm/min
Callbration Results : without adjustment
Wavelength Accuracy
Cortlfled Values , Uncertainty of Coverage
of Reference Materlal e o Measurement Facto?
(nm) (nim) (£nm) k
241.72 242.0 0.13 2.00
360.93 360.5 0.13 200
536.59 536.6 0.16 2.05
740.72 741.3 0.16 2.05
879.28 879.2 0.18 2.05

AANUIN 4

. f U7 aaaa'ms*mn@md

Gy Doa
Envi .a.b c.o Ltd. mmmsmﬂmumuﬂ
Ar
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a 1152950
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)
Cert. No.: 23CHO128 l
Page: 30of3
Callbration Results. : without adjustment : l
Photometric Accuracy
Wavelength Certifled Values Uncertainty of | Coverage E l
UUC Reading
of Reference Materlal Measurement Factor g
(nm) (Abs) (Abs) (Abs ) k 3 I
Zero 0.0000 0.0046 2.00 ’g
. 0.4253 0.4249 0.0051 . 2.00 : |
350.0 )/
Zero 0.0000 0.0050 2.00 |
0.6389 0.6388 0.0056 2.00 ’
Zero 0.0000 0.0028 2.00 q
; 0.5796 0.5790 0.0028 2.00 :
420.0 )
0.7105 0.7102 0.0028 2:.00 |
1.0186 1.0171 0.0028 2,00 ;
Zero 0.0000 0.0028 2.00 q
it 0.5281 0.5277 0.0028 2.00 )
' 0.6962 0.6863 0.0028 2.00 q
0.9984 0.9978 0.0028 2,00 ;
l' _ Remark Q
l ( - Each individual filter Is measured against the empty fliter holder (blank) usad to zero the spéctrophatometer )
9‘ - The Potassiuim Dichromate filled cells are measured against a Perchloric acld blank. : l
)
»
l The reported uncertalnty of measurement was based on a standard uncertainty multiplled by a coverage ﬁ
{ factor k , providing a level of confidence of approximately 85 %. j
9 -000- ‘
g Z
)E %I
2 ;
) 4
K 2 i
% PFBIFIWIDNGDY
" fiamathuauaua

2
Encw 2t "Jﬂs'ﬂrﬂrﬂrﬂmmﬂm‘@;@ﬁ

a 1152949
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Calibratech Co.,Ltd. thl e ETI0M

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

Certificate of Calibration

Certificate No. : 66-400477-1 Page :10f2

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

Equipment : Water Bath
Manufacturer : LAUDA Model : A 24
Range : N/A °C Resolution :0.1 °C
Serial No. : CN21001882 IDNo. : ELABWBALPHA24!l

Environment : On site calibration was carried out at the Laboratory, ENVILAB CO.LTD
Ambient Temperature : (2251023.0) °C
Relative Hurmidity : (40w0ds) %
Line Voltage : (228.0t0 230.1)V

Date of Received : 25 August 2023

Date of Calibration : 25 August 2023

Date of Issue : 25 August 2023

Calibrated by : Permpon Chanpu

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 Intemational System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Dat aceabili

400046 & 400024 66-400184-2 06 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by 3¢

( Bunjerd Masri )
o @, Supegisor
: FusasdnwIgNad
The Uneertainties are for a confidence probability of approximately 95% Envilab Co.Ltd.  gdamsihaaruquamnin

Bl




=

Calibratech Co.,Ltd.
711067 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@botmail.co

Bas b,

Certificate of Calibration

Certificate No. :66-400477-1

Result of Calibration :

UUC Condition As-Received :

Funetion :

Without Adjustment

Good

Temperature measurement

Frant

Page ; 2 of 2

Test Setting Indicating |Measured Temperature ( ° C) @ Sensor Measured | Measured
i ‘ Uncertainty

Point | Temperature | Temperature No. Uniformity Stability

oy (o) (°C) 1 1 27 %" « (#°C) {*e) (*c)

44.5 44,5 44.5 4452 | 44.50 | 44.50 | 44.50 | 44.50 0.18 0.06 0.01

Remark The uncertainty is not combine uniformity of the water bath

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

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

providing a level of confidence of approximately 95%

-olo -

¥

=

A S

o o 9
> SussednwIgnasd
Envilab Co.Ltd. §aanisdhaaiuguaann




Certificate No. : 66-420026~1

Certificate of Calibration

Page : 1 0f2

540,540/1 Soi Bangkhas?, Banigkhae, Bangkok 10160

Date of Recel 23 March 2023
Date of Calib 23 March 2023
Date of Issue 24 March 2023

Calibrated by :

<<<<<<

Ambient T
Relative Hu idity

Bulyerg‘Ma’sn

* Submitted by : Envilab Co., Ltd,
Equipment : pH Meter with electrode
PH meter
Manufacturer : Horiba
Range. . N/A pH
Serial No. : B41J000!
Elgetrode
Mode! : 96158
Environment : ~Onsite;

perature :

‘Model : F-74BW-G
Resolution : 0.001 pH
ID No. : ELABPHHB74BWO01

Serial No. : 9X1K0003

cgl E;Tat:on was carried om at the Laboratory, EINJ 1abiCor, Ltd.

"“‘“‘}

Callbration Method :  p-house method CAL-M4201 direut measurement by using standard voltage calibrator
and using certified reference material (CRM)

Reference Standard Instrumerits. :

1. Multiproduct Calibrator
IDNo,  Cert. No.
400005 SG-E-00473/64
2. Standard Buffer Solution

B CetNe

4.008 61270213

6.986 61267169
10.010 61260481

Due Date

27 Aug 2023
879344 13 Mar 2025
879345 13 Mar 2024
879346 13 Mar 2024

This certification is traceable to the International System of Units.

National Institute of Metrology Thailand (NIMT)

Traceability

CPA Cheini Ltd, Accredited fo ISO 17034 and ISO/IEC 17025
CPA Chem Ltd, Accredited to ISO 17034 and ISO/IEC 17025
CPA Chem Ltd. Accredited to ISO 17034 aiid ISOAEC 17025

Approved by : % /

@— ( Bunjerd Masri )
} e maa
: ﬁu“@ﬁg iy

ﬂmuﬂﬂm“’m“
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Certificate No. : 66-420026-1 Page : 2 0f2

Result of Calibration :.
YUC Condltion As-Recelved : Good
Funition : Electrical measurement
pH meter:
Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Valus | UUC Reading Correetion Uncertainty
at nominal pH { mv) (pH) { pH)Y[( mV) { mv) (+mV)
177.4800 4 4.00 | 1778 0.0 0.12
47 10 ... 00000 7 700 | 00 |00 .| 0086
‘f?"t?%soo 0l 0.12
\

Function :
4 (+ pH ) “_‘5'-;:*6:
oo
0.0094
0.014
Remark

UUC : Unit Under Calibration

This result of calibration was faund accurate as'shown on date and place of calibration only.
This reported uncertainty of messuriment was based oh a standard uncestalnty multiplied by a-coverage factork =2,

providing e level of confidence of approximately 95%:

-olo -




Cerl:lf 1cate of Cahbratlon

Certificate No. : 66-400546-1 Page : 10f2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Incubator)

Manufacturer : M-LAB Model : BIC-140

Range : N/A °C Resolution = 0.1 °C

Serial No. :  100613-1 ID No. : ELABBODCI40NO1
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (25.0t026.0) °C

Relative Humidity ; (50' to 55) '%

““Line'Vol

Date of Recelvet I 03 Ocmbe‘? 32023
Date of Callbﬁktion . 03 October 2023
Date of Issue, 06 October 2023

Cahbrated by

Permpon Chanpu

Calibration Methe CAL- M4004 TLAS(G )
) .'I‘héstemperalure stale'used was basedion I -'8-90
Reference Standard Instruments : This certification is traceable to the Internatiorial System of Units
Standard Digital Thermometer with RTD Probe
ID No. Cert, No, Due Date Traceability
400029 & 400048 66-400454-1 05 Feb 2024 National Institute of Metrology Thailand {NIMT)

Approved by : ﬂ

— @ { Surachai Promthong )

Laborgtory Manager
: 311300’\’!%%’1‘5111@110



Certificate No. :66-400546-1

Result of Callbration :

UUC Condition As-Received :

Function :

Without Adjustment

Good

Temperature measurement

Page : 2 0f 2

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

w O

Inside of Chamber
W =038 m
D =035 m
H=LI5 m

Capacity = 0.15 m

5cn
5 -_

= Front o

- W )
Test Setting Indicating £ o s}

Measifed Temperature (*,C) @ Sensor No. i

Point | Temperature | Temperature eas pErtie )@ el e 4
ol o o) [T | 2 @] ¢ [ s ]80]7 | |ade)
20.0 20.0 20.0 20.18| 19.98] 20,08 | 19.97] 20.39 20.36 20.20 | 20.18] 20.28 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) (°C) (°c) (°C) (°C) {°G)
20.0 20.0 20.0 035 0.03 047
Remark The uncértainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J. APAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-27 19-9484

Cert.No.: 23TW78

" Page.: 1 0f 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Hanna
Model : HI9146-04
Serlal No. : G00007931
ID No. : ELABDOHI914801
Recelved Date : .17 March 2023
Test Date : 20 March 2023
Reference : 2303-0651DN-1
Submitted by : Envilab Co.,Ltd (Head office)

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

Laboratory Conditlon : Temperature (25 x5 ) °C
Humidity (50 £ 20) %
Test Procedure: In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : Mu. .

Approved Signatory

(/ ) Malee Butkruea
( ) Saithip Meangmai
( ) Warakom Lerngagtrakul

Issue Date : 23 March 2023
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Cert.No.: 23TW79
Page.: 2 of 2

Condition of this result of callbration

N LSV UESN LN ZES

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

rm——

4:@"‘

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023 ),
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023 '
2. Standard Material :- ;
Materlal Manufacturer Lot.No. Assay ﬁ
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% 7
Result : Dissolved Oxygen Meter Adjustment With Alr 100 % ; I
Dissolved Oxygen Probe No.: KC1A01TAF ﬁ
L4
Titration Method DO Meter )
Standard Deviation
(Azide Modlfication Method) Reading :
(mglL) (mg/L) (mgiL)
8.14 8.16 0.0084

This report was certified only for the instrument we tested.|t Is allowable to use for study
the system efficlency,The environmental impact control and present to organization It may concerned
Intend to use for advertising and referral purpose Is prohlbited.This report may not be reproduced
other in full,without written approval of the laboratory
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. . 2/, A :
Calibratech Co.,Ltd. . e B2
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. : 66-400156-1 Page : 1of2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 14
Range : NA °C Resolution :0.1 °C
Serial No. : 1412.2222 IDNo. : ELABWBWNBI14NO1

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature @ (25.51026.0) °C
Relative Humidity : (40t045) %
Line Voltage  : (@242102252)V

Date of Recelved : 23 March 2023

Date of Calibrﬂt_ion 3 23 March 2023 %

Date of Issue : 25 March 2023 %

Calibrated by : Permpon Chanpu

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

400029 & 400031 65-400549-1 22 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

( Bunjerd Masri )

@( Supervisor

; ] kg
$15998IRNaad

i ¥
a. fsanasanaIuauamem
it6n approval of the Calibratech Co.,Ltd.




Certificate No. :66-400156-1

Result of Calibratfon :  Without Adjustment
UUC Condition As-Recelved Good
Funetion :  Temperature measurement

Page :'2 of 2

Remiark The uncertainty.Is not cambine uniformity of the wter bath

Test Set Indicating Measured
Point | Tempt Temperature Stability
ol oy o) )
95.0 94.5

This result of calibration was found aceurate a3 shown on date and place of calibration only.

This reported uncertainty of measuremeiit was based on & standard yricertainty multiptied by a caverage factork =2,

providing a level of confidence of approxinmately 95%
-o0e -




Certificate of Calibration

Page :20f2

Certificate No, :66-400056-1

‘Resylt of Calibration : Without Adjustiment
UDC Condition As-Recelved : Good
Functlon ¢  Temperature measurement

Test Indicating |Measured Temp
Point Temperature

(°c)

95.0

Remaik The uncertainty is not combine uniformity of the water bath
Fhis result of catibration was found sccurate as.shown on date and place of calibration only.
This reparted uncertainty of measurement was based on g standard uncertainty muitiplied by a coverage factork =2,

providing a level of confidence of approximately 95%:
-60o -




'Cefi'cate of Calibration |

Certificate No. : 66-400156-2 Page : 1of2
Submitted by : Envilgb Co,, Ltd.

540, 54011 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Alr Chamber (Oven)

Manufacturer ; Memmert Model : UF75

Range : N/A °C Resolution : 01 °C

Serial No. : B319.0600 ID No. ¢ ELABHAOVENO600
Environmernt & On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0 t 30.8) °C

Relative Humidity ¢ (60t065) %
“ LinéVoltage feauztonsV T
23 Maré%ﬂ% :

23 March 2023
25 March 2023 ).
£
Permpon Chanpu ,#;
£

CAL-M40“04 TLAS G-20 _ ? &
TUTHE iemperami’é ised was baséd'on f’I‘S 90 i
Reference Standard Instruments : - This certification is traceable to the Internations] System of Units

Standard Digital Thermometer with Thermocouple probe

Calibration Me‘t’ﬁd‘d :

ID No, Cert.No, ue Date Traceability
400029 & 400030 65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)
Approved by : . / .
(Bunjerd Masti)
4 :"' v . Superyisor
> iusaamm’igﬂﬁaﬁ
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Certificate of C

Certificate No. :66-400156-2
Regult of Calibration :  Without Adjustrieiit
UUC Condition As-Received : ]

Function ;

Good

Temperature measurement
This insirument was setting air ventilation at position 0 (close)

wa O

alibration

Page : 2 of2

Inside of Chamber

W =040

D =033

H =056
Capacity = 0.07

m

m
m
o3
m

v
Test Indicating e
Point | Temperat Temperature Uncwtai?ty
(o) (e Eh(C) T2
jpan| 1035 | U035 | 1043 : 7| 1040|1083  0.70
1100 1095 109.5 1o.3] 1103 | noal 1103|1103 110.1| 109.7 | 110.0] 1103 0.71
1800 1790 1790 | 179.4] 180.1] 180.3 | 180.1 | 180.6] 179.9| 1792 | 179.6] 1804| 095
Test Setting Indicating Measured Measured Overall
Point Temperatore Temperature Uniformity Stability Variation
(°c) (°e) (*e) (°C) {"CJ) (o)
1040 103.5 103.5 0.7 o.r 0.8
110.0 109.5 1095 0.8 0.1 1.0
1800 179.0 179.0 1.4 0.2 1.5

Remark: The uncertainty is not combine:uniformity of the air chamber

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

providing a level of confidence of apprexima‘tely-.QS%

-alo -




Certificate of Calibration

Certificate No. : 66-200066-2 Page : 1 af2

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

Eguipment @ Blectranic Balance
Manufacturer ;  METTLER TOLEDO Model : XSR205DU
‘Serial No. : B911363567 IDNo. : ELABBALANCEN06
Capacity : 220 g Resolution ; 0.00001g/81g, 0,0001g/220g
Environment 3 On sits calibration was carried out at the B304 Balance Room, Envilab.Co., Ltd.

Anibient Temperature : (24:610249) °C
"‘*Relaqgé Humidity ¢ 4

Adr P
:
Date of Rece 01 March 2023
Date of Calik 01 March 2023
Date of Issue 04 Marc}@ 2023
Calibrated by - IAkarﬁdath Thnp@gpm

Calibration Method : In-touse 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 Uhits

Standard Weights
ID No, Cert,:No Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT).

mlh:;hg") @{
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Certificate No. :

Resnlt of Callbration. :

UUC Conditlon As-Recelved ¢

1

Certificate of Calibration

66-200066-2

Without Adjustment
Qood

Departure of indication from nominal value

Page : 2 of2

This result of calibration was found.accurate as.show!

Nominal.Value Correction Uncertainty
® @ t(®
0.1 0.00000 0.000014
0.5 0.00002 0.000022
1 0.00000 0.000026
0.00001 0.000034
5y 73 .,6, l';.i:[li' ‘g’ _—

100

150

L3

2007

e

o
e AR

n-on date and placeof calibration enly:

This reported uncertainty of measurement was based on @ standard uncertainty mifiplied by a coverags factor k=

providirig a fevél of confidence of approximately 95%

Eccentrié erior

Load test : 50 g
A B c D

E

0.00000 0.00000 0.00001 0.00001 0.00000

Repeatability

Lioad test : 200
Stdev.. D

&

2:07 5




Certificate of Calibration
Certificate No. : 66-200066-1 Page : 10f2

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

Equlpment ¢ Electronic Balance
Manufacturer :  Sartorius Model : SECURA125-1S
Serial No. ¢ 0034606552 ID No: : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g
Environment # On site calibration wes carried out at the B304 Balance Room, Envilab Co., Ltd.

Ambient Temperature : (?1.7t10220) °C
““Relatiye Humidity 3 )

Air Pregsure
01 March 2023
tion : 01 March 2023

04 March 2023~

Date of Recel¥
Date of Calib)
Date of Issue.

Calibrated by .

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

Edition 7 - November. 2022

Reference Standard Instruments. { This certification s traceable to the International System of Units

Standard Weights
1D No. Cert, No, Due Date _ Traceability
E261-E2624 02222345 10 Nov 2023 Natlotiz! Iastitite of Metrology (Thailand), (NIMT)
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Cértific-ate— -Calibrtioﬁ

Certificate No. : 66-200066-1 Page : 20f2

Result of Calibration. ¢ ‘Without Adjustenent
UUC Conditlon As-Recelved s Godd
Departure of indication from nominal value

Nominal Value Correction Uncertainty
® (o) t @
0. 0.0000 0.000083
0.5 0.0000 0.000084
1 0.0000 0.000085

0.000099

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

Thiis reported uiicertainty of measurement w8 based on a étandard uncertainty mutiplied by @ coverage factor k= 200,
providing & level of ¢onfidence of approximately 95%
Eccentrip eitor Load test : 20 g c
A B c D E B E D

0.6001 00001 00000 00000 00000 g A
Repeatability Loadtest 100 g

Btdev. : 000004 g

-olo-
¥ Susasdmgnaag
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Certificate of Cal‘-ibraén

Certificate No. :  66-300140-2 Page : 1 0f2
Submitted by : Envilab Co.,Ltd.

540, 54071 Soi Bangkhae 7, Bangkhae, Bangkok 101 60

Equipment. : Cylinder
Manufacturer : PYREX Class: A
Capacity 50 ml Graduation: 1 ml
ID No. C-WW-003/23
Environment & Ambient Temperature : (23+£2) ‘c
ﬂeléﬁveﬁiug}duy : (5@%15)‘ %
4 f o

Date of Rec's] 15 March 2023

Dateot Call : 20 March 2023

Dataof Issue 1 20 March 2033
7 : .;K_,J?_-:.\

Callbrated by 2

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

Reférenice Stanidard Instruments @ This certification s traceable to the International Systern of Units

Electronic Balance:
241002 $5-200370-1 02 Jun 2023 National Insfitute of Metrolagy (Thailand) (NIMT)

Approved by !

{ Wipa Tovadee)




_ Certlficate a’f Calibration

Certificate No. : 66-300140-2
Result of Calibration : This result of true Voiume ls referred 10 standard einperature at 20 C

UUC Condltion As-Recelved ; Cood

Nominal Volumie{ml) | Measuring Voluie (il )

30 . 29.98

50 50.12

Uricertainty of measurement with in + 0.054 ml

This result of cahbranon waslfonhd acqaragg as shown on date and p
,r”f-y"

This reported unce;bg'iﬁ?y of measureme%‘?s based on 2 stand ‘% e

Eny:l

Page : 20f2
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Certlflcate d’ Cahbratlon
Certificate No. :  66-300140-6 Page : 10f2

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

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 1000 ml Graduation : 10 ‘ml
ID'No. : C-WW-006/23

Environment : Ambient Temperature :

n.! r.a‘

Relative: Humidity

AT "'
Air Pressure |

d : 15 March 2023
'on : 20 March 2023
20 March 2023

s 5 "

Ateerat Sombun

Date of Cali D
Diate of Issue
Calibrated by :
Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance.
1D No. Cert, No, Due Date Traceability
241002 65-200370-1 02 Juh 2023 National Institute of Metrology (Thailand) (NIMT)

Approved by :

L=
_ Sysaednwignasd
p&'ﬁmnﬁﬂ'\aﬂfanqmﬁgmnﬂw
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Certificate

Certificate No. : . 66-300140-6 Page ¢ 2 0of2
Resiilt of Calibration : This result of true Volumie is referfid to standard tetmperature at 20 °C

UUC Conditlon As-Recelved :  Good

Nominal Volume(fiil} | Measuring Valume¢ ml)

500 499.57

1000 999.89

‘Uncertainty of measurement with in + 0.17 md

2.00.,

7 Susasduungnang

oo




Certificate No. :  66-300140-3 Page : 10f2

Submitted by : Envilab Co. Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 109160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 100 ml Graduation : 1 ml
ID No. : C-WW-002/22

Environment : Ambient Temperature : (23+£2) § o

Relative *“dey

Air Pressure

Date of Rece ) 15 March 2023

Date of Cauh'&‘i[on : 20 March 2023

Date of Issue 20 March 2Q2§
g 4 4";’
Calibrated by ¢ serat Sombun

Calibration Method ; In-house method CAL-M300! based on ASTM E 542-01

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

Electronic Balance:
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thaitand) (NIMT)

Approved by :

( Wipa Tovadee)

558 ‘i?!"lk%"l an (ﬂ'ﬂ\?
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Certiflcate No. : 66-300140-3
Result of Calibration : “This result of tris Violuime i3 reférred to standard temperature 6t 20 c

UUC Condiilon As-Received :  Good

Page : 20f2

Nominat Volume (mi) | Measuring Velome( i)

Uncettainty of measurement-with in

“This result of calibration waa;:fpund;%;a;%as shown on date and place of calibration only:

v o ’?Ii
This reported: uncg&féﬁiﬁ- of measuremeﬁ%s baised on a stand
RN FEY g &
Plnst i ‘: é,._
t%iinﬁdence of approximately 95%

S0 49.82
100 99.84
k4 0,063 ml

3

i

~ ¢
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Certificate of Calibration

Certificate No. :  65-300656-1 Page : 10f2
Submitted by : Envilab Co.,Ld.

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

Equipment : Measuring Pipette
Manufacturer : KIMAX

Capacity 25 ml Graduation : 0.1 ml
ID No. ¢ B-WW-001/15
Environment Ambient Temperature : (23+2) G

Relative Humidity : (50 £15) %
Air Presswe ¢ 10058 ‘mbar.

Date of Ret:e_l_.ﬁ'.r : 23 November 2022

ation : 29 November 2022

Date of Calib
Date of lssue o 29 Novembq:_;’szz

Calibrated by ¢ " Ntéetat Sombun

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

Reference Standard Instrumeits s This cenification is fraceable to the Initernational System of Units

Electronic Balance
241005 65-200172-4 02 Dec 2022, Natiorial institute of Metrology (Thailand) (NIMT)

Approved by : .

as 2/
SusasdnwIgnaad
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Certificate No. : 65-300656-1
Result of Callbration : This result of true Volume is referred to standard temperature &1 20 C

UUC Condition As-Recelved : Good

Delivery Time : 2,19 see.

Noniinal Volume (ml} | Measuring Volume ( ml )
5 5.0011
15 14:9694
25 24.9866
Uncertainty of measurement within.. .~ + 0.0067 ml.

This result of calibrdii;in was found accura_('é as ghown an date al 'pii;;e of calibration only.

Thisreported un gfxllléinty of measurement was based on a stgﬁaard nﬁ@painty multiplied bfjfg_?iovmge factor k =

providing a level of confidence of approximately 95%

Page : 2 0f 2
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.OW CALIBRATION CO..LTD. |

CERTIFICATION OF TEST REPORT

Equipment . Biological Safety Cabinet (Class II) _
Meanufacturer : Heal Force Report Number : B223337
Model : Hifsafe 1200LC - Issued Date + 9 March 2023
Serial Number : EXO4Q012LCSA9T o i Job Number * 1 B223337

Identification Number :1of 7 Pages

arch 2023

TestDate | =
DueDate . < < UEER2024
Test Procedure  * =
L e
Traceability

Uliraviolet Radiation tast is traceable to EEI Certificate ‘Number :CO20220115EA
Sound test is traceable to SP Certificate Number :SPR22030177-1

This calibration eertificats documents the traceabllit. $o natlonal standards, which ralizs the usit of
arding to the Intemational System of Units (SI).
mmmm.mumwmmmmnwwimmmmwﬁmmaofmm : d
Flow Calibration Company Limited. Mr! Watcharin Tavara
Authorized Signatory

 AIRFM-SV - 08 : 01 Sep2021
-51/104 Moo 9, Ladsawai, Lamlikka Phatuntthani 121
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AIRFLOW CALIBRATION CO.LTD.

Continuation of the Certificate of Test Report Number:  B223337 Pago 2'of 7 Pages
Primary Test Results
1. Downflow Velocity Test
Test equipmentused
® Themo anemometer @ Brand: Testo @ Model: 425
® Serial number: - 3101751 0 Calibration:dué' 31-Oct-2023

LT ..)“x‘

i Inmm‘lon. Work opening'in nmmal posihons Wlth the anemometer inside the MSC make air velocity measurements in horizontal -
plane 50 mm to 100 mm ebove' ﬁle;ﬂ!p e@o{ q%m‘ﬁ:mm W%measm&nm oyere penod of. at least 1 min in each position.

"‘JI‘Z

Measure'in 2 rows along a hne 1;'4 oi‘tbg'ﬂqpﬂ?‘nf am workins apm forward of the. mfwnll and alonga hne the same distance behind: the
ﬁﬁ’r ’ r-.—"'
| 03 037
0.37 : : 0.37 r«
= Front e |
o
* Mean downﬂowveloeltyto : uct pmtection i : 3 ;, F
. g bW
., 4 ) #\'—- o X 3
1 0.25 m/s -‘0 50 m/s. All m sl nild be ‘ 0.37 037 | 0. 5% 1 029 b 0.44
| within £20 % of.mean vﬂw :
Result Summary : b F‘t_lss A
™ . P :‘ #

AR O L rfsémnﬁéhumu@mmmw
> * AIRFM-SY- - 08:01'Sep 2021
517104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thaijland

Tel : 02152 8350 , 02152 8348.02152I 8070 ,08 4360 2558, 092265 3175 ‘Fax: 02152 8348

hitpy// www.airflowcalibration.com  E-mail : bm.airflow@gmait.com , nop.airflow@gmail.com.
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AIRFLOW CALIBRATION CO.LTD. |

Continuation of the Certificate of Test Report Number : B223337 Page '3 of 7 Pages
2. Inflow Velocity Test
Test equipment used
@ Themo anemometer @ Brand: Testo ® Model: 425
® Serial number: 3101751 ® Calibraﬁon_due: 31-Oct-2023
Exhaust Measurement _

Ml

Instruction: The alternative pmcedure to detmnme mﬂow veloclty uses a t.t;ennoanemometer ina cuusmcted window access

opening of 3 inches (76mm) wnth the armrest remov : easured in the: eenter ofthe constricted: openmg 1-1/2 inches (38mm).
blow the top of the work acesds opemng -on! theifoﬂ‘iming specnﬁed gnd Uge the comctmn facwr table to calenlatz the inflow velocity.
; 5 oo &
135 | 137 1391 13 : \
BN ¢ ¥
Characteristc of aifeliies in the w
S % S Bt
| 8 e 2 .f.t‘i? . “:: p f
 § 1 ow velocit Pl N
E % : ion' _>.,0- | ) & g i ‘:f
Result Sumh'mjy LS F o T
Adjustments Required 7 Wy D ee
Fan speed A : T 0TS e
e
J No Change i s

US4 '1'1!.%’&51 ﬂlﬁgg%l

511104 Moo 9, Ladsowal, Lamloka Pharumthan 13350 Fibary O-+L- L1 miﬁi MSAgAILANALN 1
Tel: 02152 8350 ,021528348,0 2\52 8070 ,08 43602358, 09.2265:3175 Fax:02152 8348

hitp:// www.airflowcalibration.com - E-mail - bm.airflow@gmail.com , nop.airflow@gmail.com.
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D
D
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3
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AIRFLOW CALIBRATION CO..LTD. |

Continuation of the Certificate of Test Report Number : B223337 Pago 4 of 7 Pages

3. Leak Test of HEPA Filters
Test equipment used
@ Acrosol Photometer - @ Brand: ATI ® Model:  2H
@ Serial number: ~ 20627 @ Calibration due: = 23-Sep-2023
Test equipment used: ik
® Acrosol Generator @ Brand: AT e @ Model: . 60
@ Serial number: 20554 _ ® Calibtatitm dater~

Instruction: The aemsouhmugh me “Challehg! valva b Baskalde oﬁﬁzmmm zad mmmmmpcat penetration: 0.01 % of upstream

concentration. (PAO ‘test substltute fox ”Ptest)

. e
-~ o %
r_.? 0-0@ %
:

Main HEP. ter

. 10cm x 100m. X+ Media leak posion=G .+ Gasket loakposiion M : Maximum loak position

4

§ o 0 k2
Rk 51!'55)\357'“%’\@7\@@0
Envnab Co.Ltd. é“%"ﬂn'\iilmmm;mﬂmmw

: 'AIRFM - SV - 08 : 01 Sep 2021
$1/104 Moo 9, Ladsawai, Lamiukka Phatumthani 12150 Thailand

Tel : 021528350 , 02152 8348 , 02152 8070 ,08 4360 2558 . 092265 3175 Fax: 02152 8348
http// www .girflowcalibration.com E-mail : bm.airflow@gmail.com , nop.airflow@gmail.com.
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> AIRFLOW CALIBRATION CO..LTD.

Continuation of the Certificate of Test Report Number :  B223337 Page 5.0f 7 Pages

Exhaust HEPA Filter

Leak position

e i & e QA‘.-,:-

.
RN
§: Maximum leak position

%

%
%
%

N
5

1oke will be drawn

turbulence. : _,,**;'
Tost the laminarity of the downflow and'GIo8

observed. 5 5
i I-."b"?
Result Summary :
Downflow Pattern Test
View Screen Retention Test % Past
R N e A i st G
Work Opening Edge Retention Test : W“P
Sash/Window Seal Test Pass
153 o & (2
Iy SUFDIRARVT 'rl} n@Aaa
Enviiab Co.Ltd,  HRemnIstagaIuaNamni®
“AIR FM - SV~ 08 : 01 Sep 2021
51/104 Moo 9, Ladsawai, Lamlukka Phatumtheni 12150 Thailand

Tel : 02152 8350 , 02152 8348.01!52I8070 ,08 4360 2558 , 09 2265 3175 Fax: 02152 8348

hltp:/l-www.uirﬁéweallbmion.com E-mail : bm.airflow@gmail.com , nop.airflow@gmail.com.
WUT 1217129
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5. Site Installation
5.1 Sash Alarm
5.2 Interlocks

5.3 Exhaust System Alarm

6. Soap Solution

Continuation of the Certificate of Test Report Number

. B223337 Page 6of 7 Pages

Pass

: 9-Feb-2024

Result Summary:: Pass

4
JITTTINTEdTT =

517104 Moo 9, Ladsawsi, Lamiukka Phatumtheni 12150 Thailand
Tel: 021528350 , 021528348, 0 2152 8070/,08 4360 2558 ; 092265 3175 Fax : 02152 8348

http:// www.airflowcallbration.com E-mail : bm.airflow@gmail:com , nop.airflow@gmait.com.

1‘1.!56{161’\!%’\&1“080
Envilah. GO Ltdmgmgaﬁghawmumm
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2\ AIRFLOW CALIBRATION CO..LTD.

Continuation of the Certificate of Test Report Number : B223337 : _ Page 7 of 7 Pages

8. Ultraviolet Radiation Test
Instruction: Take readings at approximately 300 mm centres actoss the full front width of the work floor surface, starting approximately’ 150 |

mm in from each side. :
Test equipment used

@ UVC Light Meter @ Brand:  SPER SCIENTIFIC ® Model: 850010
® Serial number: 0908314302 g e mdm 1-Sep-2023

"

",
"’ . 20 7 'l,?
1990 21300
_ ; Front : gy
4 ; s
Ulu'aviolet radiation whe lamps are fitts ensity of radiation a ength of 254 n ~|mmt less than 400 wW/m'
when measured at ﬂle work ) : %

Instrucﬁan. Sound levels at should be | 1SO 3744 using a
sound level metct s;tuamed 1 Om from’ the front aperture of the cabinet, or 1:0'm from any part of the mstallnﬁon within the laboratory, |
the A-weighted' soun&pms%m léwbl gen get shonldnot e 5l hbn the A-welghted sound pﬁssure level of thebackground
is tess than 55 dB. If the My&ﬁiﬂl&e excmis -weighted sound'ptess’ﬁ:gﬁwl should not exceed 65 dB.

Test equlpment u:ed ’1 e : ¥ o ra g
® Sound Meter e -!LBrand Daiichii

@ Serial number: 130108517

* ‘Sound pressure level of the background: 49.6 dBA
* Sound levels: 604  dBA

Result Summary : ‘Pass

End of Certificate of Test Repo:
Envilab Colkid., m]
AIRFM - @égﬁ'ﬁdqf'ﬁpwﬂﬁ?mn

51/104 Moo 9, Ladsswai. Lamfukka Phatumthani 12150 Thailand
Tel : 02152 8350 ,021528348 ,0 2152 8070 ,08 4360 2558 , .09 2265 3175 Fax 102152 8348

hitp/ www.airflowcalibration.com  E-mail : bm.airflow@gmail.com , nop.girflow@gmail.com.
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Calibratech Co.,Ltd. il
771067 Moo 2, Sukhaprachasan 3 Rdl, Bangpood, Pakdred, Nonthsburi 11120 o a0
Tel (12) 9646211 Fax.(02) 9645155, e-ma : calibrasech._cal@yahooicom, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400056-2 Page : 10f2

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. : NA
Environment : On site calibration was carried out at the Laboratory,
Ambient Temperature : (26.0t028.0) °C
Relative Humidity (50t055) %
Line Voltage  : (224.010225.0) V

Date of Recefved : 02 February 2023

Date of Calibration : 02 February 2023

Date of Issue : 04 February 2023

Calibrated by 3 Permpon Chanpu

Calibration Method :  This instrument was:calibrated by In-house method CAL-M4007 based-on
BS 2646 Part5 : 1993
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, Dug Date Traceability

400039 66-400026-1 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400040 66-400026-2 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400041 66-400026-3 19 Jul 2023 National Institute of Metrology Thailand (NIMT)

Approved by : @ /

(Bunjerd Marsi)

——

The Uncertainties are for a confidence probability of approximately 95%

nvilab Co.Ltd. . faanAsHABAIG
approval of the Calibitatech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(Q2) 964-6211 Fax.(02) 964~5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. 66-400056-2

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

Page : 2 of 2

Function : Temperature measurement
Test | Setting | Indicating | Measured Tempe.vrature;'U Measured | Measured | Sterilizing | Pressure Gauge
. ncertainty
Point | Temperature | Temperature| (° C) @ SensorNo. Uniformity | Stability Time Reading
(*c)| (°C) (°C) 1 2 | 3| *°C) (°c) (°C). | (minute) | ~ (MPa)
121 121 121 i21.8 12141213 0.82 1.0 . 0.3 . 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 -
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Z509d W N R

. iefs qse '
Envilab Co.,Ltd. aﬁmmsmﬂ
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Certificate No. :  66-300030-2 Page : 1of2

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

Equipment : Piston Pipette

Manufacturer :  sartorius Model : N/A

Serial No. : 4538900217 ID No. : N/A

Capacity 00 pl to 1000 ui Resolution: 5 Ml
Environpient : Amblent lemperaturc : (23+2)

. ”ReIanve Hgimdlly :

1
@l(ﬁﬂ:t 5)

Alr Pressurc a

Date of Recgf]% ;18 Januesy 2023
Date of Calib,

tion : 24 Sanuary 2023
Date of Issue .24 January : 2023 V.|

Calibrated by : Wipa Tovadcc

Calibration Method : In-house methad CAL-M3002 base on ISO 8655-6 ; 2002-09-1%

Reference Standard Instruments :  This ceitification is traceable to the International Sysiem pt Units:

Electronic Balance

(D No, Cert, No, Pue Date Traceability
241003 65-200370-2 02 lun 2033 National Institule of Metrology (Thalland) (NIMT)
Approved by-; ] ’

_ ( Wipa Tovades ). —~




Certificate of Calibration

Certificate No. : 66-300030-2

Result of Calibration : Without Adjustment

UUC Condition As-Recelved : Good
Test Volume | Measuring Volume al 20°C Systematic:error | Coglf. of Variation|  Uncertainty
il (pl) (e %) (CV%) (xpuh)
100 99,92 0.01 0.05 0.69
500 500.09 0.01 0.02 0.69
1000 1000.17 0.02 0.01 0.69

méasllremcnl was based on a standard uncértain y muluphed byac overage |

aclor k =

This reported unccr’laimy 2,00,
providing a level of conlidence of approximately 95%

-o00o -

G

: m'mﬂa’nu’mnm'm
mﬂmsel'mmum %
BNy
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Envilab Co, Ltd,




Certificate No. =
Submitted by :

Equlpment

Environment :

Calibration Meﬁijd‘

" Line'Vo tgge

THe't tEmperature e used was baséd

| te- I. 'bration N

66-400101-1 ' Page. : 10f2
Envilab Co,, Ltd,

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

Air Chamber (Incubator)

Manufacturer : Memumert Model : 1F 110

Range : N/A °C Resolution : 0.1 °C

Serial No. :  D419,0525 ID No. : ELABINCUBATORI1
On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (24.0 t0 24.6) °C

Rela’tive Humidity = : (85t060) %
£(224.510226.0) V'

21 Fabrué“y 2023
21 February 2023
21 February 2023
Bunjerd Masn ‘

AL—M4004, msxé-zo

"n~ 'i‘s-so w

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

Standard Digital Thermometer with RTD Probe

ID No, Cert, No, Due Date Traceability

400046 & 400042  66-400066-1 02 Aug 2023 Natioxtal Institute of Metrology Thailand (NIMT)
Approved by /

( Bunjerd Masri )

. Supervisor
/ smaamamnnmaa
9 SR




Certificate No, :66-400101-1

Result of Calibration : Without Adjustment

Certificate of Calibration

Page : 20of2

UUC Condition As-Recelved Good.
Function:  Temperature measurement
This instrument was setting air ventilation at position O (close)
Inside of Chamber
( W=05 m
2 4 D =048 m
& o -]
1 3 H =040 m
Capacity = 0.11 m
H|
Hf2 ‘,
4
Test Setti Indicating y 2
i A Meas ) q i
Point | Temperaturé )Temperature | .~ & & s Uncertgg; v
(°c)] (e % ﬁ*gfg,%m?i Lot 4 | S| 65 w7 s Alecdic)
35.0 5.0 3s.0 35.01 | 35.09 | 33:15| 35.13:| 85.16 | 35.11 | 34.98 | '35:03| 35.12 030
37.0 37.0. 370 37.04| 37.11| 37.17| 37.16| 37.18 | 37.14] 36:99 | 37.04| 37.14 030
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
“c) (*C) (°C) (°C) (*c) (*c)
350 35.0 350 0.16 0,02 02
370 37.0 37:0 0.18 0.03 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 celibration only.
This reparted uncertafiity of measurement was based on a standard uncertainty multiplied by & coverage factork =2,

providing a level of confidence of approximately 95%
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