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Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method

2 Barium Digestion, Inductively Coupled Plasma Method™

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™

6 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

7 Copper 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method™

8 Free Chlorine lodometric Method?

9 Hexavalent Chromium | Colorimetric Method™

10 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

11 Manganese Digestion, Inductively Coupled Plasma Method®™

12 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

13 | Nickel | Digestion, inductively Coupled Plasma Method®

14 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™

15 pH Electrometric Method®

16 Selenjum 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®

17 Sulfide lodometric Method®

18 Temperature Laboratory and Field Methods™

19 Total Dissolved Solids Dried at )

slp =
ddudl ansuafiy sz

20 Total Kjeldaht Nitrogen 1) Macro-Kjeldahl Method®
| 2) Semi-Micro-Kjeldahl Method®

21" | Total Suspended Solids Dried at 103-105 °C¥ -

22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation®

23 Zinc | 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method?

sy $rwu 17 s
Fdui ATuaiy el UERE

1 Antimony Digestion, Inductively Coupled Plasma Method®

2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method®!

4 BeryWium Digestion, inductively Coupled Plasma Method®

5 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (It Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calcutation®

8 Chromium (V1) Colorimetric Method™ i

9 Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™

10 Manganese Digestion, Inductively Coupied Plasma Method™

11 Mercury Digestion, Cold-Vapor Atomic Absorpticn
Spectrometric Method®

12 Nickel Digestion, Inductively Coupled Plasma Method™

13 | pH Etectrometric Method®™

14 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

15 Silver Digestion, Inductively Coupled Plasma (31

~
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16 Vanadium Digestion, Inductively Coupled Plasma Method™
17 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
H 2) Digestion, Inductively Coupted Plasma Method!
panneis (Udesseune) auay 24 598015
fwudt dsuafy F53azied
Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
3. Beryllium isokinetic Samptling, Digestion, Inductively Coupled
Plasma Method™
4 Cadmiurmn Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
5 Carbon monoxide Instrumental Analyzer Method™
6 Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
I Plasma Method™ -
9 Cresol Adsorption Sampling, Gas Chromatographic Method!®!
10 Dioxins/Furans Isokinetic Sampling, Analysis by ISC/IEC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®!
11 Hydrogen Sulfide Absorption Sampling, lodometric Method™
12 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™
13 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
14 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Sp A cl

Envilab Co, gt

-
draudi auaRy Fiasi
15 Nickel 1sokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 | Opacity Ringelmann’s Method?
17 | Oxides of Nitrogen 1) Absorption Sarmpling, Phenoldisulfonic acid Method™
2) Instrurentat Analyzer Method™
18 Selenium isokinetic Sampling, Digestion, inductively Coupled
Plasma Method™
19 Sulfur dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method
2) Instrumental Analyzer Method™!
20 | Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™
21 Tin isokinetic Sampling,‘ Digestion, inductively Coupled
Plasma Method™
22 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!!
23 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ . '
24 Xylene Adsorption Sampling, Gas Chromatographic Method!™

drdui

drsuaiiy

A5nasaed

~N

Antimony

Barium

Beryllium

1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method®%!

2) Digestion, Inductively Coupled Plasma Method®?!
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method!>!!

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®*!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™**!

2) Digestion, Inductively Coupled Plasma Method!s!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™5]

2) Digestion, | i ods?

S
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H8/4G LMW ¢Z-¢ ULMMULLY




dduit

fsuaiy

e

10

11

Cadmium

Chromium

Chromium (Ill)

Chromium (V1)

Cobalt

Copper

Lead

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method>%)

3) Digestion, Flame Atomic Absorption Spectrometric
Method!®%

4) Digestion, Inductively Coupled Plasma Method!®”
1j Waste Extraction, Digestion, inductively Coupled
Plasma Method™>%

2) Digestion, Inductively Coupled Plasma Method*”
1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method; Waste Extraction, Colorimetric
Method; Calcutationt>#13

2) Digestion, Inductively Coupted Plasma Method;
Alkaline Digestion, Cotorimetric Method; Calculation®#'2
1) Waste Extraction, Colorimetric Method!*2

2) Alkaline Digestion, Colorimetric Method®!?

1) Waste Extraction, Digestion, Inductively 'Coupled
Plasma Method™>%!

2) Digestion, Inductively Coupled Plasma Method™*
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*1%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**!

3) Digestion, Flame Atomic Absorption Spectrometric
Method'®1%

4) Digestion, Inductively Coupled Plasma Method!®”
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™#*%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*!

3) Digestion, Flame Atomic Absorption Spectrometric.
Methodé19

4) Digestio Methad6!

Envilab Co 1 1)

arTuaiiv

Fouaazi

13

14

15

16

17

18

19

Mercury

Motybdenum

Nickel

Selenium

Silver

Thaltium

Vanadium

Zinc

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!t*1

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™*®

1) Waste Extraction, Digestion, Induétively Coupled
Plasma Method™5%

2) Digestion, Inductivety Coupted Plasma Method®”
1) Waste Extraction, Digestion, Inductively. Coupled
Plasma Method™5

2) Digestion, Inductively Coupled Plasma Method®)
1) Waste Extraction, Digestion, Hydride Generation/‘
Atomic Absorption Spectrometric Method!13

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!®!

1) Waste Extraction, Digestion, Inductively Coupted
Plasma Method>

2) Digestion, Inductively Coupted Plasma Method!é!
1) Waste Extraction, Digestion, Inductively Coupléd
Plasma Method+>%

2) Digestion, Inductively Coupled Plasma Method®!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™>

2) Digestion, Inductively Coupled Plasma Method®?”
1) Waste Extraction, Digestion, Flame Atornic
Absorption Spectrometric MethodL51%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad>! ’

3) Digestion, Flame Atomic Absorption Spectrometric
Method1®

4) Digestion, Inductively Coupled Plasma Method!®]

Enviiec Co.L ‘au
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Antimony
2 Arsenic
Barium
Beryllium
5 Cadmium
6 Chromium
7 Chromium (1))
8 Chromium (V1)
9 Lead
10 Mercury
11 Manganese
12 Nickel
13 Selenium
16 Silver
18 Vanadium
19 Zinc

Digestion, Inductively Coupled Plasma Method!®"!
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!5711

2) Digestion, Inductively Coupled Plasma Method!"]
Digestion, Inductively Coupted Plasma Method!é"?!
Digestion, Inductively Coupled Plasma Method!®"’]

1) Digestion, Flame Atomic Absorption Spectrometric
Methodl6710

2) Digestion, Inductively Coupled Plasma Method®7?

Digestion, Inductively Coupled Plasma Method!®7%)
Digestion, Inductively, Coupled Plasma Methaod;
Alkaline Digestion, Colorimetric Method;
Calculationl®"8912

Alkaline Digestion, Colorimetric Method®12

1) Digestion, Flame Atomic Absorption Spectrometric
Methodlé 10 E

2) Digestion, Inductively Coupled Plasma Method!6”?
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

Digestion, Inductively Coupled Plasma Method®"]
Digestion, Inductively Coupled Plasma Method!®7!
1) Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method!®"

2) Digestion, Inductively Coupled Plasma Method!®74!
Digestion, Inductively Coupled Plasma Method!®"!
Digestion, Inductively Coupled Plasma Method!®"]
1) Digestion, Flame Atomic Absorption Spectrometric
Methodlﬁﬂ,lm

2) Digestion, Inductively Coupled Plasma Method!®7]
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3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 239 ed, Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2022.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemnical Methods. Acid Digestion of Sediment, Sludges, and Soils, SW-846
Method 30508, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microwave Assisted Acid Digestion of Sediments, Sludges,
and Oils. SW-846 Method 3051A, 2007.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Alkaline Digestion for Hexavalent Chromium, SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 6010D, 2018.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 70008, 2007.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption, Borohydride

Reduction). SW-846 Method 7062, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
7196A, 1992.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/ Chemical Methods. Mercury in Liquid Wast
SW-846 Method 71.170/\, 1994.?’(_(‘?\
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14. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Wastes (Manual Cold-Vapor
Technique). SW-846 Method 74718, 2007.
15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Setenium (Atomic Absorption, Borohydride Reduction). .
SW-846 Method 7742, 1994
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Envilap Co.. Ltd. sa0.ma0/)1 Soi Bangkhoe 7 Bangkhae Bangkhaoe Bangkok 10160
Tel : o2—802—3577-8 Fox. oz2-802-23773 E-—mail : info@evitesting.com

Ewilat & rios rumant

TSP High Volume Sampler Calibration l

O

Veriflcation Report No.
AQ2300036-E002 -TSP 01

W Onsie
Site: whvioudaaTadwyad

UTM: 47P N 1596522 E 672270

Date: 29 Sep 23

Sampler: ETSP#40

Technical: Sarawut W.

Recorder: ECRDS016339508

Approval: Wisan R.

CONDITIONS

Average Press. (hPa): 1013.0
Average Temp. (d : 30.0

Barometric Press. (hPa): 1008.0
Temperature (deg C): 32.0

Corrected Pressure (mm Hg): 756.1
Temperature (deg K): 305.0
Corected Avg.Press. (mm Hg): 759.8
Average Temp. {deg K): 303.0

CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc  Qstd Slope: 2.03738
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 758 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qstd i IC LINEAR
Test# (in) {m3/min} (chart) (corected) REGRESSION
1 11.98 1.693 56.0 55.21 Slope = 22.1668
2 10.46 1.583 52.0 51.27 Intercept = 17.0224
3 7.44 1.238 48.0 47.32 Com. coeff= 0.9920
4 469 1.066 40.0 39.44 N
5 322 0.887 8.0 37.48 # of Observations: 5
= e —— e Range of Chart| 42
( | at1.1-1.7m3min| 55
w0 T 3 ;
| | ¥ | } ‘
1 | |
500 { et ————— =
e |
[ - | |
| B /S [V ‘ Calibrated by :
s I 1 =
| L e -
5 | |
‘ 3 | |
|
o § J I I M - e e |
| |
| == [ |\ T ™ | Approved by :
100 4 + i ‘
| | |
- . —— 29 September 2023
|
e om m | m ™ e ‘
i

1
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FEMNT-29 Rev. 000063
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Envilaty Co.. Ltd.
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£40,540/1 TOULAGHA T UAIILFWUA AIALTRUA ATAWWT 10150
=40,540/1 Sei Bongkhae 7 Bongkhas Bangkhae Bangkak 10160

[

TSP High

Calibrati

Verification Report No.
AO2300036-E002 -TSP 02

PM [ Onsile

Site: wiwvinwpuIaaiadlnyat

UTM ; 47P N 1596617 E 672167

A N oon e ——

Sampler: ETSP#38

Date: 29 Sep 23

Technical: Sarawut W.

Approval: Wisan R.

Recorder: ECRANOD0031071
———

CONDITIONS

Barometric Press. (hPa): 1008.0
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

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

Average Temp. (deg K): 303.0

Average Temp. (deg C): 30.0

CALIBRATION ORIFICE

Brand: Tisch Environmenta!, Inc Qstd Slope: 2.03736
Model: TE-5025A dstd Intercept: -0.03733
Seriali#: 759 Date Certified: 18 Jan 23
CALIBRATIONS q
Plate or H20 Qstd 1 IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.56 1.664 56.0 55.21 Slope = 24.8306
2 10.68 1.600 52.0 51.27 Intercept = 12.5181
3 7.55 1.348 46.0 45.35 Cor. coeff.= 08927
4 499 1.099 400 3944
5 3.32 0.900 36.0 35.49 # of Observations: 5
T =, =i . Range of Chart 41
at 1.1 - 1.7 m3fmin. 55

Calibrated by :

.__—I
= |
|

Approved by :

29 September 2023
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evl Envilab Co.. Ltd. S40,540/1 Soi Bangkhae 7 Bangkhae Bangkhaoe Bangkak 10160

el : OE-gO2-3577—8 Fax. O2-802-3773 E-mail : info@evitesting.com Envion & e

I TSP High Volume Sampler Calibration l
Verification Report No.
AD2300034-E002 -TSP 03
(1] M 7] Onsite
Site: Tsodauinasya
UTM : 47P N 1597414 E 672616 Date: 29 Sep 23
Sampler: ETSP#27 Technical: Sarawut W.

Recorder: ECRANDD0031071

Approval: Wisan R.

CONDITIONS

Baromefric 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
CALI \TION ORIFICE
Brand: Tisch Enviranmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serialit: 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 Cor. coeff= 09923
4 478 1.078 400 39.50
5 344 0.917 340 33.58 # of Observations: 5
i Range of Chart| 40
at 1.1 - 1.7 m3/min. 53

Calibrated by :

=1 Approved by :

I of Envilab Co_Ltd

“This report shall not

= -
I Environmantal reepanaiFliicy with ACOUrASY MERSUremens

m Ww,gvl‘tggting .com #

27 0 N

t
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LFEn Bulaud
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ler Calibrati

TSP High Vol

Vaerification Report No.
AO2300034-E002 -TSP 04

0o PM Onsite

Site: 1umenanat (wy 1 1

wnazthndu)

Sampler: ETSP#3

UTM: 47P N 1506484 E 672426

AP N e e e —  ——

Recorder: ECRDS016339512

Date: 29 Sep 23
Technical: Sarawut W,

Approval: Wisan R.

CONDITIONS

_—

Temperature (deg C): 320

| Average Temp. (deg C) 300

Barometric Press. (hPa): 1007.0

Average Press. (hPa): 1013.0

Corrected Pressure (mm Hg): 755.3
Temperature (deg K): 305.0
Corrected Avg.Press. (mm Hg): 758.8
Average Temp. (deg K}: 303.0

CALIBRATION ORIFICE |
Brand: Tisch E I, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 23
GALIBRATIONS
Plate or H20 Qstd ] ic LINEAR
Test# (in) (m3/min} (chart) (corrected) REGRESSION
1 11.76 1677 56.0 55.18 Slope = 29.4203
2 10.65 1.597 520 51.24 Intercept= 5.3319
3 7.39 1.333 46.0 45.33 Corr. coeff.= 09972
4 491 1.080 380 37.45 ¢
5 3.32 0.900 320 31.53 # of Observations: 5
- e = = Range of Chart 39
at 1.1 - 1.7 m3/min_ 56
T I I T
| o
| | |
wf—t—T 1T |
| |
‘ e = R T |
wa | 1 |
| | i %
N — Calibrated by @
[ 1
1 e s
s |
|
[
= ':’ = e Approved by :

= s 2m
mamin

29 September 2023
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e PM10 High V

ler Calibrati J

Verification Report No.
AO2300036-E002 -PM 01

PM [ Onsite

Site: wihviuioudaalasiinya
UTM : 47P N 1596522 E 672270

Sampler: EPM#42

Date: 29 Sep 23
Technical: Sarawut W.

LA Sy

Recorder: ECRDS016180801 Approval:_gn R.
CONDITIONS
Barometric Press. (hPa): 1008.0 Comected Pressure (mm Hg): 766.1
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 A Temp. . 303.0
CALIBRATION ORIFICE |
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#f. 759 Date Cerified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa ] IC LINEAR
Test# (in) (m3/min) (chart) (corected) REGRESSION
1 10.73 1.649 52.0 33.03 Slope = 15.8412
2 7.59 1.390 46.0 29.22 Intercept = 7.2432
3 6.23 1.261 440 27.85 Cor. coeff= 0.9929
4 428 1.048 380 2414 SFR= 1.143
5 347 0.946 340 21.59 8sP= 3991
# of Observations: 5
: . o T P Range of Chart] 38
| at SFR+10%) 42

T ,

s00
1 t i
| >
|
=0 1 5 |
A
| |
m¢|__-.—_ I E— S
5o 1 | ‘
| | |
mnr — — e — ‘
|
ini ———— e —
| |
s | e |
(] 3 3 o o = - ]

o |

Calibrated by ©

Approved by :

)
29 September 2023
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I PM10 High Volume Sampler Calibration J

Verification Report No.
AQ2300036-E002 -PM 02

PM E Onsite
site: wdavinAvudoatadimyad
UTM : 47P N 1586617 E 672167
Sampler: EPM#29
l_ Recorder: NCRTIS00904859

Date: 29 Sep 23
Technical: Sarawut W.

Approval: Wisan R.

GONDITIONS

Barometric Press. (hPa): 1008.0
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

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

Average Temp. (deg C): 30.0 Mﬂdﬁl“li 303.0
TALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#t: 759 Date Certified: 18 Jan 23
TALIBRATIONS
Plate or H2O Qa 1 (o3 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 1.298 440 27.95 0.9943
4 4.45 1.089 38.0 24.14 1.143
5 312 0.898 340 21.59 40.14
# of Observations: 5
e S5 s R =t = Range of Chart] 38
| at SFR+10%| 42
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Calibrated by :

Approved by :

29 September 2023
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PM10 High Volume Sampler Calibration J

Verification Report No.
AD2300034-E002 -PM 03

PM [ Onsite
Site: TsadouTaasye

UTM: 47P N 1597414 E 672616

Date: 29 Sep 23

Sampler: EPM#11
Recorder; ECRDS016303492

Technical: Sarawut W.
Approval: Wisan R.

CONDITIONS

Barometric Press. (hPa): 1008.0
Temperature (deg C): 31.0
Average Press. (hPa): 1013.0

Gorrected Pressure (mm Hg): 756.1
Temperature (deg K. 304.0
Corrected Avg.Press. {mm Hg): 759.8

A @ Temp. C). 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Mode!: TE-5025A Intercept: -0.02337
Serial#. 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa 1 [ REEISEESASON
Test# {in) (m3/min) (chart) (corrected)
1 10.54 1.632 520 3297 Slope i 18.108008
2 7.76 1.403 48.0 30.44 lmeroept: 4.0428
3 6.12 1.248 420 26.63 Corr. coeﬁ.: 0.929
4 491 1.120 38.0 2410 :;I;: 13; o
. 0.906 320 20.29 = .
° e # of Observations: 5
Range of Chart; £l

at SFR+10%| 41

00 | i 1 /
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| PM10 High Volume Sampler Calibration |

Verification Report No.
AO2300034-E002 -PM 04

C PM [ Onsite :
Site: thuinznatona (wl 1 umzindu)

UTM : 47P N 1596484 E 672426

Date: 29 Sep 23

Sampler: EPM#41

Technical: Sarawut W.

Recorder: ECRDS016180800

Approval: Wisan R.

CONDITIONS

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

Average Press. (hPa): 1013.0
Average Temp. (deg C): 30.0

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

Average Temp. (deg K): 303.0

CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Seriai#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa 1 IC LINEAR
Test# (in) (m3/min} (chart) (corrected) REGRESSION
1 10.62 1.642 52.0 33.04 Slope = 17.3497
2 7.68 1.398 48.0 30.50 Intercept =  5.2450
3 6.77 1.314 44.0 27.96 Com. coeff=0.9913
4 4.49 1.074 38.0 24.15 SFR= 1.144
5 312 0.898 320 20.33 SsP= 3949
# of Observations: 5
i i — Range of Chart} 37
at SFR +10%: 42
w0 T
| |
| |
= T i
|
w0 { 1
' |
=9 i T Calibrated by :
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Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bongkok 10160 x
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Verification Test Report |

Report No.:
A02300036-E002 -SLM 01

PM [ Onsite UTM: 47P 1596509 672279

Calibrated Date: 29 September 2023
Site : mhviwisuBasiadlwyasd
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0024

Environment: Temperature 25 ¢ Humidty 69 %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)
93.78 93.66 -0.12 93.78

Calibrated By:

Date:

Approve By:

29 September 2023

vilab Co.Lid. geAnNTIR ’mmquqmm:p -

st ovoaases B WiW.evItesting.com

e b ol FE-MNT-01-22 Rev.01

Ry Lﬁu‘hu’:\u HAfiR 540,540/ TOLUWUA T WansUNalA ALNILA n‘::GI.VVWW 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

B\/l_ Tel : 02-802-3577-8 Fox. 02-802-3773 E-mall : info@evitesting.com Envllab 8 Newdlks Supply Instrument

| Verification Test Report 1

Report No.:
A02300034-E002 -SLM 02

O pPm Onsite UTM: 47P N 1597423 E 672664

Calibrated Date: 29 September 2023
Site : Tvdauwinasya

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0013

Environment: Temperature 31 °C  Humidity 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)
93.78 93.67 -0.21 93.78

Calibrated By:

Date:

Approve By

29 September

This report shall not be reproduced except infull,without the written @

Envilab Co.
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Verification Test Report |

Report No.:
AO2300034-E002 -SLM 03

PM Onsite UTM : 47P N 1596474 E 672416

Calibrated Date: 29 September 2023
Site : 1uwmezaarah (y 1 1umehindu)
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0015

Environment: Temperature 31 °C Humidity 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)
93.78 93.57 -0.21 93.78
Calibrated By:
Date:
Approve By:

This report shall not be reproduced except infull,without the written

dmelaotiozzses B WWIEVITEsTing. oty . FE-MNT-01-22 Rev.01

UFEN LEu\l’)ngLl F1116 540,540/1 TQELUA 7 UWWIWLNWUA LUALNLA ﬂ‘iUWIV‘H 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 E i
BVI_ Tel : D2-B02-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Eriab & Neediss Supply Instrument

Verification Test Report

Report No.:
AO2300036-E021 -SLM 01

PM ] Onsite UTM: 47P 1514457 654222

Calibrated Date: 4 October 2023
Site : US¥m WUl i

Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1842

Environment: Temperature 25 °C  Humidity 66 %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)
93.78 95.50 1.72 93.78

Calibrated By:

Date:

Approve By:

This report shall not be repi

Ern.'i Co,Ld.

matiovozises B Www.evitesting.com

Environmental raspanelbllity with AccurAcY meapuroment. FE-MNT-01-22 Rev.01
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TISCH

Environmental

T

RECALIBRATION

DUE DATE:

January 18, 2024

Calibration Certification Information
Cal. Date: January 18,2023 Rootsmeter 5/N: 438320 Ta: 294 K
Operator:  Jim Tisch Pa: 750.1 mm Hg
Callbration Modet #:  TE-5025A Calibrator $/N: 0759
Vol. Init | Vol. Final Avol. AH
Run {m3) {m3) {m3) in H20)
1 1 2 i1 2.00
2 3 4 1 4.00
3 5 6 1] 5.00
| 7 8| 1 X 5.50]
B 9| 10| 1 0.6990| 12.8] 8.00|
Data Tabul
Tatd { ( )
Vstd Qstd Al %- Ta Qa BH(Ta/Pa
(m3) {x-anis) y-axis) Va -ais) (yy-axis)
0.9961 0.7135 4145 0.9957 0.7133 0.8854/
0.9918| 0.9968' .0004 0.9915) 0.9964 2521
0.9897 11183 2.2365 0.9893 1.1179 ,3999)
0.9886| 1.1700 2.3456 0.9883| 1.1695/ 4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708]
= 2 m= 1.2
QsTD -0.037 QA = 0.02337
r= 0. r= [X
Calculations
Vstd=|AVol({Pa-AP! WTstd/Ta) Va=|Avol{{Fa-AF)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate
i
e (BT | o ()

Standal ns
A .15 =
Psta: mm
-ator manometer n

1 roptsmeter manom: real \mm

a: actual absolute erature
a: actua c pressure (mm

rr;: slope

= RECALIBRATION __

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

H8/GT LMW ¢Z-¢ ULnMYLY

)
|

www.tisch-env.com

WWW.LISEN-ENY.LU0

TOLL FREE: {877)263-7610

9009

Co.,Ltd.

Calibratech

271067 Moo 2, Sukhip 3 Rd., Bangpood, Pakired, Nonthabur 11120 TN 5530

Teh{02) 964-6211 Fax.(02) 964-5155, e-mail : h hoo.com, calibratech il.com

Certificate of Calibration

Certificate No. : 66-200066-1 Page : 1of2

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

Equipment : Electronic Balance
Manufactarer :  Sartorius Model : SECURAI25-18
Serial No. @ 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g
Environment : On site calibration was catried out at the B304 Balance Room, Envilab Co., Ltd.

Ambient Temperature : 2L7tw220) °C
Relative Humidity : 47.01047.1) %

Air Pressure  : (1015.0 to 1016,0) mbar
Date of Recelved : 01 March 2023
Date of Calibration : 01 March 2023
Date of Issue : 04 March 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-house mefhod CAL-M2001 based on UKAS Publication ref': LAB 14

Edition 7 - November 2022

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

Standard Weights
ID No, Cert. No, Due Date Traceability
E261-E2624 €02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Envilab Co..Ltd. g‘ian-m'hym
| of the Calibratech Co, Lid.

it
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Calibratech Co.,Ltd.
ARd,

7/106-7 Moo 2, Sukhapeach

gpood, Pakkred, buri 11120
Tel(02) 964-6211 Fax,(02) 964-5155, e-mail : i h hoo.com, calibtatech 1.

Certificate of Calibration

Certificate No, : 66-200066-1 Page : 20f 2

Result of Calibration : Without Adjustment

UUC Condltion As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
® (8 t@
0.1 0.0000 0.000083
0.5 0.0000 0.000084

1 0.0000 0.000085
2 0.0000 0.000099
5 0.0000 0.000110
10 0.0000 0.000092
20 0.0000 0.000120
50 0.0000 0,00012
100 (.0000 0.00020
120 -0.0001 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty muliplied by a coverage factor k= 200,
providing a level of confid of approximately 95%
Eccentric erfor Load test : 20 g cC
A B c D E B E D
0.0001 0.0001 00000 0.0000 0.0000 g &

Repeatability Load test g 100 B
Stdev. 2 0.00004 g

Calibratech Co.,Ltd
Tagar 3

B ¢ i

., Bengpood, Pakkred, haburi 11120

1 h

711067 Moo 2, Sukhapy
Tel.(02) 964-6211 Fax(02) 964-5155, e-mll : calibratech

Certificate of Calibration

Page : 1of 2

Certificate No. : 66-410024-1

Submitted by : Envilab Ce., 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. : PONPE5852094 [DNo.: ELABTMHTC10003
Environment : Ambient Temperature : 23 £2 °C

Relative Humidity (50 £ 15) %
Date of Recelved : 08 March 2023

Date of Calibration : 09 March 2023
Date of Issue : 09 March 2023

Calibrated by ¢ Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house 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 Interational System of Units

Digital Indicator with Standard Probe Temp&Hum

ID No. Cert, No. Due Date Trageability

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

TI067 Moo 2, wgpood, Pakkred, Nonthaburi 11120

™ l.com

Tel (02) 964-6211 m.(mmvsis.& c—muii: b h oo

Certificate of Calibration

Certificate No. : 66-410024-1 Page : 2 0f2

UUC Condltion As-Received : Good
Result of Calibratlon :

fion Temp
Reference Humidity @ 50 %R.H. f

Without Adjustment |

Standard Temperature UUC Reading Correction Uncertainty
(e (‘c) ) (z'c)
25.01 25.0 0.0 0.46
Result of Calibration :  Without Adjustment
Functlon : Humidity measurement
Reference Temperature @ 25 °c
andard Humidity UUC Reading Correcti 1
(%RH. } (%R.H.) (%R.H.) (+%R.H)
50.00 49 i 22
Remark

UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on 2 dard inty iplied by 2 ge factork =2,

ty 95%

1

p iding a level of confid e of appr

Envilab Co.Ltd. &

Airgas.

Airgas Specialty Gases
Airgas

S
ey 2
an Alr Liquide company PA
Alrgas.com -
Grade of Product: EPA Protocol
Part Number: EO04NI9SE15A00V3 ‘Reference-Number. 160-402021734-1
Cylinder Number: EB0140762 Cylinder Valume: 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
alnﬂon Date: Feb ;:I 2024 I S——
C in “wmmummmdmmwunmmmmmzrmlem
600/R-12/531, using the a¥say procadursa Melhodology doas not require comection interference. This cylinder has & totsl analyiical .
unosmmtyassmeduwmnmwﬁmmnmﬂqmmmmw“duﬂm concentralions are ona
mola/male busis unlass othenwise noted
Do ot Use This 100 7
ANALYTICAL RESULTS ;
.Componant Requestad Actual Protocol Total Relative Assay
c i c Method - Uncertainty Dates
hak — et
NOX 45.00 PPM 44,66 PPM G1 +- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44,62 PPM a1 +/- 1.4% NIST Traceable 02/1212021, 02/19/2021
SULFUR DICXIDE 45.00 PPM 45.34 PPM G1 +/-1.1% NIST Tracaable 02/12/2021, 02/19/2021
.CARBON MONOXIDE 4500 PPM 4500 PPM 61 +/-1.0% NIST Traceable 02/15/2021
: NITROGEN * Balance 0 2 * . K o
e = ===
CALIBRATION STANDARDS
‘I!E Lot 1D Cyli No - C i Ui jinty xpiration Date
NTRM 200811-04 ccro7868 '49.62 PPM NITRIC OXIDEMNITROGEN +-1.0% ‘Feb 02, 2025
PRM 12386 0685025 - 931 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206889 ©C323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 24% Aug 15, 2021
NTRM 0141709 KAL003190 49.67 PPM SULFUR DIOXIDENITROGEN +H-1.0% Jun 20, 2022
NTRM 08012341 KALDU4716 4857 PPM CARBON MONOXIDENITROGEN +-0.8% Jun 07, 2024
The 5RM, PRM or. RGM noted above s only in reference to the GMIS used o the and not part of the
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analyticat Principle Last Multipoint Calibration
—————————
SIEMENS ULTRAMAT & N1KD578 NDIR Jan 27, 2021
Nicolet 50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet |S§o FTIR AUP2010245 SO2 FTIR Jan 21, 2021

Triad Data Available Upon Requast

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.5 Kg
PO# 5221000405

17341

Fusasduwignang
faansihaaiuguemnn
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. e 4 4 " -~ o
e needlss 1@ e Fwwenn Suseguiud Sqis
) Neediss Supply Instrument Co., Ltd.
536 TRHLNINA 7 (WIRILUNUA UAUNILA NFIUMNY 10160 S35 Soi Bongkhaa 7 Bongkhae Bangkhoe Bangkok
Tel 02-802-3780-2 FOX. 02-802-3988 EinfomnaadiSs.com

[ NOx Analyzer Verification Test Report i

Calibration Report No.: AP-N6609003 Page:it
Calibrated Date: 1-Sep-23 "
PM D Onsite

Instruments Information

*400
350
300 -

250 7

200 s

150

100
50 82 /

of
0.0

Analyzer Reading (NO)

NO Raference Value (;pr)

Yils report shall not be reproduced except Infullwithout the written eppro

‘Analyzer Type: NO/NO2/NOx Analyzer Manyfacturer API
Model: T200 S/N: ENOAIT20000108
Calibration S%‘
Tnit = Standard Gas
utor @l X NO Conc 44,88 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__251 C Humidity:__51_%RH
Calibration Check ( B@gmﬂm )
GAS ing Value | Expected Value Drift * Reading Value [ Expected Value
(ppb) (ppb) (ppb) _(ppb) ___(ppb) ] Drift¥%
NO X 0.0 48 4200 4000 24
NO; 16 0.0 1.6 3.0 0.0 0.4
NOx 6.2 0.0 6.2 423.0 400.0 28
Calibration Check ( After adjust) ’
= Zero _Span_ :
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
%—h __l%&)___m}___ | (epb) | (pob) Drift%
NO .0 0.3 405.0 400.0 06
NO, 0.6 0.0 0.6 3.0 0.0 0.4
NOx 0.9 0.0 0.8 - 408.0 400.0 1.0

. neediss LA 18 dwwans duangidudi Safie
: ? = 2 Neediss Supply instrument Co., Ltd.
536 ABEUWILA T HUTILNUA LUALMNUA e 10160 536, Soi-Bangktwe 7 Bangkhge Bangkhae Bangkok
Tet. 05 -B02-3980-2 Pox; 02-802-3988 Einfodrbedish.com e

y NOx Analyzer Verification Test Report 4

Calibration Report No.: AP-N§809003 L Page: 11
Calibrated Date: 1-Sep-23
L
PM a Onsite
[Date g 2 1-5ap-23
10:10
R 0,00 - 500.00 PPB PPB 500 500
(Zero Gas) <02 PPB 0.5 0.2
[sampte Fiow £00+/- 50 ° cefmin 511 532 D/
Flow [60-90 co/min 80' 80
[FMT_Dalacion _{0-5000 . i 274 | 164
IAZERO -20-150 mv 54.2 I 542
HVPS 1400-800 constant T 819 ] 819
DCPS 2500 +/- 200 mV s i T
IucELL TEMP -1 |  DrmegmC 50 50
X TEMP 20-35 - Drooges C 33,7 i 2y .
PMT TEMP 7 +-1 Dresgee C 71 74
lizs TEMP e ot v 150 4 Dresges C = &
MOLY Temp 316 +)- 5 | Dreeges C 3144 315.0
RCEL PRES [4-10 contant IN-Hg-A 10 10
SAMP PRES - [20-30 contant IN-Hg-A 29.0 28.4 =
NO Slopa 1 +- 03 0.520 L . 0801
Nox Stope _ |r#-03 0,848 0,813
Offset 10 to + 150 mv 102 15.3
NOx Offset 10 to + 150 m 20 .-3.4
Zoro Value NO , 0 . " ppb 45 0.3
NOx 0 ppb 6.2 0.9
Span Valua NO 400 ppb 4200 405.0
NOx 400 ppb 4230 408.0

Calibrate Approve By :

' D

v
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Fansthuaivguquann
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502 Analyzer Verification Test Report_ ., E

Calibration Report

No.: ES-86609006

Calibrated Date: 1-Sep-23

pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA, France
S/N: NSOESAAF32E453

utor

Calibration M 1
| Unit

S/N: 792

— Standard Gas

1 O Conc 44.68 P
S02 Conc 45.34 PPM
€O Conc 4500 PPM

ZERO AIR Genearator ZAG7001

« e nee'd|SS mﬂ'ﬂh AFa waa"m Mmg;ﬂu:ﬁ e

: ~ 5 Neediss Supply Instrument Co., Ltd.
S35 YRLUWAA T WUSILISUA IRLUNMIWA IEfdivime 10160 936 Soi Bang khae7aongkhneaonw Bangkok
Tel (2-8037-0T80-2 Fmx. (2= mu-—;;as Einfopnaedss wn? el

"SO2 Analyzer Verification Test Réport | |

Calibration Report:No.: 'ES-S6609006
Calibrated Date: 1-Sep-23

pm [l onsjte

_-E'ZEE-_

Ominn mV +5 V Sensor V
+4 V 4068 my +3.3 V 3.3 v
+24 V . 241 v +12 V 11.9 A
+5v 5 v [UWiamp. | . 443 j ™A
[+24 v 12 Y ]
Dark UV sig. 0 mvV. Dark PM sig. 88 mv
UV ref;, . 0 my PM ref. P 0 mv
fovsig. : 241 v |eMsis. . 186 | myv
Ref. ratio e 0 Meas ratio 0.34 T —
Mean sig, 0.7 = Raw trend ]
Raw sige £ 4.4 ppb inst.meas.: ) 228 ppb
| uv = = mA HY PM 2626.80 mV
Internal Temp. - - __319 _deg.C (Chamber T. 50 deq.C
Gas Pr.. " 870 hPa Pump Pr, 355.5 hPa
Flow 18.7 th

SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.5 'C Humidity, 50 %RH :
' Calibration Report .
Zero an
Status [ Reference. Read Drift ~ Reference Reading Drifi%
. - B AppR) soab, B0 5
Before 0.0 4.0 4.0 [ 400.0° 388.0 |- 15
After] 0.0 0.6 | 0.5 400.0 402.0 0.2
—
Single Point Callbration Chart
500
400
‘
= 300
2
E 200
;8
100 -
[+]
: 0 Reference {(ppb)
e E

| of Negdiss Supply Instrument Co.L*

his report shall not be reproduced except Infuilwithout the written approvel

“lege

Calibrate By:

1-Sep-23

Date: 1-Sep-23 Date:

eneedsss

Neediss Supply tnstrument c-'n'.fi.é:' B

Envilab Co.ltd. gommisdhemiuaugon i

‘his report hell not be ‘raproduced except infullwithout the wiltten approvel of Neediss Supply Instrument Co:l”
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| s CO Analyzer Verification Test Report

Calibration Report No.: TD-C6609009
Calibrated Date: 1-Sep-23
pm L] onsite

. Instruments Information > . Page:1/2
Analyzer Type: CO Analy Manufacturer-API
Model: T300 S/N: ECOAIT30000098
Calibration System
Callbrator Unit__ ~Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.
S8/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__245__°C Humidity:_§1 __%RH
Calibration Report
Zero
Status Reference Reading Drift Reference Reading Drift% !
FPM) (PPM) PPM) (PPM)__ (PPM) il
Before, 0.0 1.3 1.3 45.0 44.5 0.6
After] _ _ 00 0.7 0.7 - 45.0 45.2 | 0.2
= ———
Single Point Callbration Chart
50
45 X
40 4 o
= 35 o~
Q /
e 30 —
2 25 =
T 20 —
& 15
10 il
5 ™
el
o
Reference (PPM)

e B Susasdnwignaos
Envilab Co.Ltd.  gamnsfeniuasgmny

his report shell mot be reproduced except infullwithout the witten approval of Neodiss Supply Instrument Co.ls
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z . Neediss Supply irstrument Co., Ltd.

S35 TOULIMNA 7 LHNINGIM VIRDWLA AGEAW 10160 536 S0l Bongkhoe T Bogkhae Bangkhos Hongle
Te) 02-802-G960-2 Fax. D2-802-3988 Einto@nardss.com

| CO Analyzer Verification Test Report |

Calibration Report No.: TD-C6609009
Calibrated Date: 1-Sep-23
pm [ onsite

Smm R zrma s = 3| g |

Date 8-Jun-22

Time 10:51 .

Range 011000 PPM | PPM 50 50

Stability ©.1-2PPB ) ppb 0.04 02

CO Measure i 2500 - 4800 MV. mv 4465.6 44313

(O Reference 2500 - 4800 MV, mv 1768.5 37302

MR Ratio 1.2 +-05 14G. 1.20.
]Sample Pressure 26 - 30 inHg-A in-Hg-A 287 286
ISampIa Flow 720 - B8O co/min 1 cclmin 904 898 |

|Sample Temp 44 - 52 deg.C deg.C 48.5 - 433

Bench Temp . 47 - 49 deg.C deg.C 48 48

Wheel Temp _ 66 - 70 deg.C deg.C 68 68

Box Temp 27 - 50 deg.C deg.C | 33.3 348

PHT drive 250 - 4750 mv. mv | 2912.3 29135

Slope ' ] 0.800 - 1.200

0.05 +/- 0.2
Span Gﬂ§ 45 PPM 45 452 + 5% of Range

Calibrate By :
Sirirat Poonlak
Date: 1 Sep 23 Date:

eneedgiss
Neediss Supply nstiument Co

12 report shed no! ve regroducey sxaept infuikwitihouT the witten appn ingtroment Cogl' o
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il - 2w . i
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4" Neediss Supply Instrurment Co., Ltd.
§36 TOULTMA T WIHUNKA LUAUNIA NTIMNY 10160 536 Sof Bangkhae 7 Bangkhae Bangkhae Bangkok
Tel 022802-3980-2 Fox, 02-802-3988 Einfo@neediss.com

| NOx Analyzer Verification Test Report

Calibration Report No.: SV-W6609004 . Page:1/1
Calibrated Date: 1-Sep-23
PM tl Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Environnement SA. France

Model: AC32e SIN: NNOESAAC32E277
Calibration System
— Calibrator Unit Standard Gas
Dilutor Model EGA MGG o1 NO Conc 44.
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_ 244 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
" | eAs [Reading Value| Expected Vaiue Drift Reading Valus | Expected Vaius
(ppb) (ppb) (ppb) (ppb) aﬁh) Drift%
NO 2.803 0.0 29 3060 | .0 0.5
NO, 0.953 0.0 1.0 3.0 0.0 0.4
NOx 3.856 0.0 3.9 399.0 400.0 0.1
Calibration Check ( After adjust)
Zero Span
GAS [ Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) _(pob) | Got) | orits
NO 0.056 0.0 0.1 400.0 400.0 0.0
NO, 0.034 0.0 0.0 3.0 0.0 0.4
NOx 0.080 0.0 0.1 | 403.0° 400.0 0.4
e e = e =

Single Point Calibration Chart

400 & 999
350 oy

Analyzer Reading {NQ)

©

need iSS 1 O Hwwans Busagidhii Sa6in
Neediss Supply lnstmment Ca-. Ltd.

ﬁﬁmﬂ?mﬂ‘\m G FRT0TWY 0TS0 535 Sol Boaghh
0,455 5530-2 Kav, 02-805-Sbel Einfomopadies com m

| NOXx Analyzer Verification Test Report |

Calibration Report No.: SV-W6608004 Prcert
Calibrated Date: 1-Sep-23

PM o Onsite

v I+ 24V (1.5-3) 2.4 A
+12 V 12.0 Vv lPﬁiIiersD.5~12} 12 A
5V 5.0 i V 1 03 (40-100) 90.7 mA
+4 v 4.0 v

v

Chamber T (39-61) . Cham P(140-230) 3 hPa
Converter T (338-342) 00 Sam P(850-1150 hPa
Internal T (10-50)
1PM T (05405

Dark PM sig(20-150)

Calibrate By :

Date:

eneediss

Needise Supplhy strument €o,.Lid.,

5 3 u
Envilab Co.Ltd. gamsdiaaiuquamnin
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T ! Neediss Supply Instrument Co.. Ltd.
536 RLUNIA T LYNUNULA LURLNILA ni'ILVM‘! 10160 536 Soi Bangkhae 7 Beamgkhae Bangkhoe Bangknk
Tel. Q:802-3280-2 Fax, 02-8D2+3988 EJnfo@needss.Lcomn

| 502 Analyzer Verification Test Report 13

Calibration Report No.: ES-$6609005
Calibrated Date: 1-Sep-23 : ) : 2
pm [ Onsite

Instruments Information : " Page:1/2

Analyzer Type: SO2 Analyzer Manufacturer-Environnement ﬁ,France
Model: AF22e SIN: NSOESAAF32E454
_Calibration System
Tnit “Standard Gas__
Difutor Model ESA MGC101 NO Conc Hﬁ ]
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__24.5 °C Humidity:__ 50" %RH
Calibration Report
: Zero ~Span
] status | Reference Reading [ Drift Reference Reading . Drift%
b) fopb) . ____ {ppb) ____{oph) Appb)__
Beforey 00 1.9 | 1.8 400.0 394.0 -08
Aftor 0.0 0.7 Q0.7 400.0 402.0 0.2
==_ ——— ——
Single Point Callbration Chart
500
400 —a
7 /
g 300 ~——a— Before
g /
5 200 = acesimns Al
/ g £
.100 - - - 3
i Woad!
0
Lo = 2 Reference (ppb} WP =
5 - B t.\:m"_ I"\TW':. o . .

Envilab CoLid. faAnITHaAILquAmMATH

Tis report shall not be reproduced except infullwithout the written spproval of Neediss Supphy Insfrument Ca.L?

& NECTISS (i oo retnament co.. 44

: : Neediss Supply Instrument Co., Ltd.
6 DHUNLA T WAILEA WEILNIUA AT K180 536 Soi Bangkhae 7 Bangkhae, Bangkhde Bangkok ;
Tol, Q2-B0Z-F580-2 Fmc NZ-802=4938 Elnfoonddiss.cum #

E "S02 Analyzer Verification Test Report |

Calibration Report No.; ES-S6609005
Calibrated Date: 1-Sep-23

- @ pm - O onsite

Dale 1 23 Time 13:11:00

Option ; 0.00 mv +5 V' Sensor 5 v
4V i 4068 mv +3.3V 3.3 \
+24 V © 244 [ +12 V 4 11.9 v
+5Y 5 v i UV lamp 44.3 mA
1+24 V 1.2 A

Dark UV sig. [] mv Dark PM sig. B8 v
UV ref. : 1] mv PM ref.. 0 mvV
LV, =in, . 241 3. my 2jPM.sig. | 138.6 N SO 114
Ref.ratio . [} Meas ratio 0.34

Mean sig.. 0.7 Raw trend 11 E "
Raw sig. 244 ! ppb inst.meas. 22.8 ppb
| | UV Li 44.7 mA HV PM._ . . 2626.80 mv
Internal Temp. 319 - deg.C Chamber T, 50 deg.C
Gas Pr: a70 hPa Pump Pr. 355.5 ‘hPa
[Flow _ 18.7 n

Calibrate By:

Date: 1.Sep23 - . 1-Sep-23

o i
g SuTDIE 1Lk 1L NADd
Envilab Co.Lid. HIaMIHNEAILANATMIIN
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e eedlss Neediss Supply Instrume?ﬂ: Co., Ltd. O I ']eed|s 1 ffin Fwwana Busaguiud Snfin
536 THHUAILA 7 LUALIIMA WALNGUA NgIWY 10760 536 Soi Bangkhoe 7 Hangkhae Bangkhae Bangkok s Neediss Supply Instrument Co., Ltd.
Tol 02-BO2-3980-2 Fox: 02-802-3968 EinfoBnesdiss.com 536 TOEUAILA 7 LAAIUTNUR (IPLNUA NI 10160 536 Soi Bangkhae 7 Bangkhae Bongkhoe Bangkok
— Tel, D2-BO2-3980-2 Fax, G2-802-3788 E.nfo@nesdiss.cam
| CO Analyzer Verification Test Report | - -
| NOx Analyzer Verification Test Report |
Calibration Report No.: 6609010
i i . AP-NB6090 :
Calibrated Date; 1-Sep-23 Calibration Report No.: /::N 229 05 Page:1/1
. 1-Sep-
oM O onsite Ca[lllbrated Date: P
, . . = PM Onsite
Instruments Information Page:1/1 Instruments Information
Analyzer Type: CO Analyzer Manufacturer Themo
Model: 48C SIN: ECOTE48C084377 Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP
Model: 200E SIN: ENOAI200E02788
Calibration System
__mmsx%u"ﬁ e ;%._____—- ndard Gas Calibration System
Conc 44. PPM Zalit T Tas
SIN: 792 S02 Conc 45.34 PPM __ﬂ—mm_m ator ___..__—-m-—_smmmd
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM utor T 1 s?:g gg:: :.;a; i
SIN: 644 Date: Feb 19,2024 1 : :
ot Dato: 2o 20 EBOIATE ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
Environment: Temperature_ 248 °C Humidity: 52 %RH SIN: 644 Explre Date: Feb 19,2024 EB0140762
Calibration Report Environment: Temperature__24.3 "C Humidity,__50 _%RH
1 Zero Span i T =
— tion Check ( Before
Status | Reference Reading Drift Reference Reading Drift% Calibration Check ( 4";::3”” oy
s (P! { (PP {PPN) (ol :
Before EPDE ;P%q 2.0 445 45%— 0.7 GAS | Reading Value| Expected Value Drift Reading Value | Expected Value
0.0 05 05 254 257 03 b {ppb) {ppb) {ppb) (ppb) {ppb) Drift%
— — | NO X 0.0 ¥4 .0 ~400.0 -1.7
NO, 2.4 0.0 24 4.0 0.0 0.5
NOx 6.1 0.0 6.1 391.0 400.0 -1.1
Single Point Callbration Chart Calibration Check ( A ﬁﬂ‘ M st )
509 Zero _Span
45 _Z GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
- 48 7 __(ppb) (ppb) (ppb) (ppb) _ {ppb) Drift%
g 3 — oo NO 17 0.0 17 405.0 400.0 06
= 30 = NO, 0.9 0.0 0.9 408.2 0.0 0.4
£ % P NOx 2.6 0.0 26 408.0 400.0 1.0
B 20 — ---%-—- After —
-3 15
10 .l Single Point Calibration Chart
o e
450 4
i i? 2 5 00 4 é 0
448 2 ;50 A
2 Reference (PPM) g 300 P
3
4 P i .
5 200 —
> 180 / % - 5
Calibraté By 4 2 00— i
50 1
Date: DU g
i g NO Reference Value (ppb)
Neediss Supply Instrumeng
his report shail not be reproduced except Infullwlthout the written appra =
- - his report shall not be reproduced except infullwithout the written appr i ok g
Envilab Co.Lid. gsansihaaiuqugmam Ervilab Go.Ltd. é’%’mmiﬂwm'ﬁgwqmmw
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his report shall ne

1ol D2-ACR-35B0-2 Fax. 02-802-2988 Einfodeotiss com
| NOx Analyzer Verification Test Report |
Caiibration Report No.: AP-N6602005 Page:1/1
Calibrated Date: 1-Sep-23
<
PM o Onsite
22
[Fent Function Valus Nonminal range Unit Befors Ater Nots

Date 1-Sep-23
[Time 10:10
Range .00 - 500.00 PFB PPB 500 500
Stability (Zera Ges) <02 PPB 0.5 0.2
| Sample Flow 500+/- 50 ceimin 511 532
Ozone Flow 60-80 cofmin B0 80
PMT Datactor In-5000 mv 274 164
AZERO -20-150 my 54.2 54.2
HvPS 400-300 constant v 819 819
bces 2500 +- 200 mv 2 =
[RCELL TEMP 50+ 1 Dreoges C 50 50
BOX TEMP (20-35 Dreagea C 33.7 - - 329
PMT TEMP T +-1 Dreeges C 7.4 7.1
125 TEMP 50+1- 4 Dreogea C - -
MOLY Temp 315 +- 5 Oresges C 3144 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Ha-A 29.0 294
INO Slope 1+-03 0.820 0.801
Nox Slope 1+-03 0,848 0813
MO Offset -10 to + 150 mw 102 153
NOx Offsst 10 to + 150 my 2.0 34
Span and Cal Values
Zaro Value NO o ppb 37 17

NOX [ ppo 6.1 28
Span Value NO 400 ppb 387.0 405.0

NOx 400 ppb 291.0 408.0

Calibrate By :
Date: 1-Sep-23 Date: 1-5ep-23

&need!

Neadiss Supply lastrme

Fusasdungndag

A 4
guansdgaiuaugann
t+ be reproduced excepT infullwithout The written spprovel of Nesdiss Supply Insirument Co.*
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1B Tder Fvwwany Sudaguiui e
Neediss Supply-Inst
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rument Co.. Ltd.

Bangkhoe Bangkok

SO2 Analyzer Verification Test Report

L

Calibration Report No.: AP-S66089004
Callbrated Date: 1-Sep-23

‘nig report shall not be reproduced except

infullwithout the writte!

Envilab C:

o.,Ltd.

5 .
Jusosdnmgnes
finn1sdhoaiuqugmnin

e (] Onsite
Instruments Information Page:1/2
Analyzer Type: S02 Analyzer Manufacturer APl
Model: 100A SIN: ESOAIT10003032
Calibration SEOL:
| rator Unit Standard Gas
Dilutor m ESA MGC101 NO Conc 44.68 PP
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__252__°C Humidity:__51 _%RH
Calibration Report
¢ Zero Span
Status [ Reference Reading Drift Reference - Reading 3
Drift%
i) L) - (ppt)
Before| 0.0 1.4 1.4 400.0 4101 12
After] 0.0 0.6 0.6 400.0 402.6 0.3
Single Point Calibration Chart
500 1
400 >
3 ‘,«""/
2
e 300
g /"f
E 200 /
100
o
0 Reference (ppb)
. 1

n approvel of Neediss Supply Instrument Co.L
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. Neediss Supply instrument Co.. Ltd.

536 POHUTIMA 7 UATILWUA LIRLIILA NYIVINY 10160 536 Soi Bongkhae 7 Bangkhoe Bongkhos Bangkok
Tl O2-BU2-3T80-2 Fx. QZ=-802-3988 Einfo@nendias.com

[ SO2 Analyzer Verification Test Report |

Calibration Report No.: AP-566089004
Calibrated Date: 1-Sep-23
pm L] onsite

H8/GC LW ¢Z-¢ ULnMULY

22

Dale 1-Sep-23
Time 8:30
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) < 0.2 PPB 04 0.2
Sample Flow 650 (+/- 50) cofmin 666 662
PMT Deteotor 0 - 5000 mv 24.3 28.2
Norm PMT Detector 0 - 5000 mv 214 343
HVPS 400-800 constant \2 725 725
DCPS 2500 (+- 200) [ - 5
RCELL TEMP 50 (+- 1) Dreagee C 50 50

COX TEMP 20-40 Dreegee C 328 35.1
PMT TEMP 7 (+i-1) Dreegee C 8.3 8.3
UV lamp 1000-4900 mv 3251 3251
Lamp Ratio 30-120 % 474 "=ETB14
STR. Light (Zero Gas) <100 PPB 385 38.5
Dark PMT (-50) - (+200) mv 27.6 276
Dark lamp (-50) - (+200) mV a6 38
sAMP PRES 20-30 contant IN-Hg-A 26.9' 27.3
PMT Vaits 2000 (+/- 500) mv 2010 2008
502 Conc 1000 (+- 250) PPB 1005 1003
802 Slope 1 (+- 0.3) - 1.054 1.053
502 Offset " |<2s0 mv 84.7 90.4
Stability at Zero <02 PPB 0.4 04 =
Stability at Span ) < 2 ppb @ 400 ppb PPB 0.4 02

Gas (0.00 PPB) 0 ppb 14 0.6
Span Gas (400 PPB ) 400 ppb 4104 4026 + 5% of Ranga
Callbrate By :
Date: 1-Sep-23 Date: ' 1-Sep-23
eneed
nee
Nawding Supply tnstiumer & o
SUspasEItwIgnnald

S Coultd.  faannsinaaIuauammm

‘His report shoall not be reproduced except infullwithout the written epprovel of Neediss Supply Instrument Co.L
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g Neediss Supply Instrument Co., Ltd.
536 TREUNKA 7 UUIWLTLA WALNILA NE4MNY 10160 536 Sof Bangkhae 7 Bangkhae Sangkhoe Bangkok
Tel 02-802-39B0-2 Fax. C2-802-3988 Einfogneadiss.com

—————

- CO Analyzer Verification Test Report | |

Callbration Report No.: ES-C6609003
Calibrated Date: 1-Sep-23
P LJ Onsite

Instruments information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E _ §/N: ECOESACO12E203
Calibration System
e ———— B
Calibrator Unit Standard Gas
r el 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_ 24.7 _"C Humidity:_51 _ %RH
Calibration Report
Zero S|
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) PPM) PPM) -
Before| 0.0 2.008 21 45.0 44.89 -0.1
After] 0.0 | 1.783 1.8 45.0 45.00 | 0.0

Single Point Calibration Chart
50
45 + i
40 /
H P —»— Before
% 30 ==
g =] =
§ 20 / —-<=es ARBT
-3 15 /
10 /
5 4
o=
45
Reference (PPM)

2 1 Eilepnpey nnGay
Envilab Co.ltd. HoanTsuaILauaqmnIn

his report shall not be reproducad except Infullwithout the written approval of Neediss Supply nstrument Co.l”
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g Neediss supply Instrument. Co., Ltd.
WATLTLA LGUNAUA DYFSITHY 10160 535 Soi Bongkhoe 7 Bangkhae Bangkhoe Bongkok
£0-2 Fox. C2-202-2958 £ o e nehSsS.com

536 WBELEA
Tel O2-&

1 CO Analyzer Verification Test Report

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

22

|Anatyzer Signal Values

Date | 1-Sep-23 lTlme [ 10:09:00 ] |

Powar Supplies

Option 0.0 mv +5 V Sensor 5 A

+33V 33 v +24V 24.2 v

+12V 1.8 v +5V 51 v

+24 V 14 mVv

Optical Bench "

IR current ratiao 884.7 mA Pbse current 6182 mv

Optical T. 46.0 deg.C Pbse T. i -__.-24.2_ deg.C =T
Measure $ig. 506.4 myv Refer Sig. 456.4 mV

Min sig. 945.0 mv Max Sig. 2840 ™
Sample

inst. Ratio 1109 Ratio 1.105

Ref. raito 1.109 Internal Temp. 289 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa

Up Presure 947.0 hPa Flow 59 Ith

Calibrate By:

Date: 1-Sep-23 Date:

@neeqjs

=
Neediss Supply Insiram ¢ Co. L

Envilab Co,,Ltd.

his report shell not be reproduced except infullwithout the witten opprovel of Neediss Supply

1-Sep-23

Instrument Co.L*
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Qy nee ISS Neediss Supply Instrument Co.. Ltd.
535 YHULHLA T WEHLNILA WIALTILA RTINTMY 10160 536 Soi Bongkhae 7 Bongkhoe Bangkhae Bangkok
Tel D2-802-398C-2 Fax. 02-802-3988 EnfoDneadist corm

| NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6608006
Calibrated Date: 1-Sep-23
PM o Onsite

Instruments Information

Page:1/1

Single Polnt Callbration Chart

NO Referance Value (ppb)

Envilab Co.Ltd.

pis report shall not be reproduced except Infullwithout the written approvel of Neediss Supply Instrument Co.lm

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer APl
Model: 200E S/N: ENOAI200E03407
Calibration System
| Calibrator Unit —Standard Gas
Ditutor Model ESA MGC101 NO Cong 44.68 PP
SIN: 792 S02 Cong 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 844 Expire Date: Feb 19,2024 EB0140762
Environment; Temperature_24.3 °C Humidity:__50 %RH
Calibration Check ( Before adjust)
Zaro
GAS [Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 1.8 0.0 18 408.0 400.0 1.0
NO; 0.9 0.0 0.8 4.0 0.0 0.5
NOx 27 0.0 27 412.0 400.0 1.5
Calibration Check ( After adjust)
Zero an
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 - 0.0 04 403.0 400.0 0.4 |
NO, 0.4 ' 00 0.4 2.0 0.0 0.2
NOx 0.8 0.0 0.8 405.0 400.0 0.6
e

Analyzer Reading (NO)
88
N\
N\
N\

o A
Hiysaedimwngnaad

fiamashaaiuquany
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g nee lS Neediss Supply Instrument Co.. Ltd.

636 TR T WL NUA LUGLMNUM, NI 10160 536 Soi Bongkhae 7 Bangkhae Bangkhoe Bangkek
5 -

A5 e :
& NECTISS 1o 5. resmurmate Co.. i

Tol, DE-B0Z-396C-2 Fox. 02-302-3933 Eanfo@nesdiss.com # 535 FOMUTMA T UWNIILWUEA LYALUNILA NI 10160 536 Soi Bongkhoe 7 Bongkhos Bangkhoe Bongkok z
s - i Tol. 02-802-3980-2 Fox. 02-802-3788 Einfo@neadisscom _——-i
NOx Analyzer Verification Test Report
L ‘ L S02 Analyzer Verification Test Report |
Calibration Report No.; AP-NBE08008 Page:1/1

Calibration Report No.: AP-56608002
Calibrated Date: 1-Sep-23
pm [ Onstte

Calibrated Date: 1-8ep-23
PM O Onsite

12/2
D‘:""“’"‘ L d "“"“‘”'1 e L Lo e A e Instruments Information Page:1/2
" _Sap-:
Time 3010 lyzer Type: SO2 Analy Manufacturer AP!
pmsy 500 50000 FFB s T o0 Model: 100A S/N: ESOAIT10003031
[Stability (Zaro Gas) <02 PPB 05 02
sample Flow 500+ 50 celmin 511 © 532 . )
(Gzons Flow 6000 Selmin 50 %0 Calibration System
PMIT Dodacion 0-5000 mv 274 164 Calibrator Unit Standard Gas
AZERO -20-150 my 54.2 542 r Model 101 NO Conc 44.68 PPM
= F06.900 comtant m T Y S/N: 792 502 Conc 45.34 PPM
h o0 ot 200 = - - ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
GELL TEMP P reagcelc = = SIN: 644 Expire Date: Feb 18,2024 EB0140762
BOX TEMP. A Dreegee C 33T g20) Environment; Temperature__26.3 “C Humidity:__51_ %RH
PMT TEMP 7 +1-1 Dreegee C 71 7A
ZS TEMP 50+1- 4 Dreegee C - - _ Calibration Report
MOLY Tamp 315 +i- 5 Dreagee C 3144 315.0 _'Ee? 3 M_
RCEL PRES 4-10 contant IN-Hg-A 10 10 ;i Status Reference Reading Drift T -y Readi "
SAMP PRES 0-30 contant IN-Hg-A % 29.0 29.4 (opb) (ppb) (ppb) (opY opb) Drift%
NO Slope i 14-03 0.820 0.801 Before| 0.0 1.0 1.0 400.0 403.0 0.4
Nox Slope 1 +-03 0.848 0.813 After 0.0 0.3 0.3 400.0 400.0 0.0
NO Offsot 10 to + 150 mv 10.2 153
NOx Offset 10 to + 150 mv 20 34
Span and Cal Values
Valus NO 2 prb 18 o4 Single Point Calibration Chart
NOx ] ppb 27 08
500 4

Span Value NO 400 pph 408.0 403.0

NOx 400 ppb 412.0 4050 400

300 /
200 4 /
100 1

Reference (ppb)

Raading (ppb)

Date:

8 eediSsy,

Neediss SupplY instrument

it A
| susoadimngnadd
{iﬁ'ﬂn’\‘:ﬂ"tamuquﬁmmm

Fusasduungnaad
Envilab Co.Ltd, fiaanisehaanunsamnt

Envilab Co.L1d-

his report shal not be reprocuced except infullwithout the written spprovet of Neediss Supply Instrument Co.L”

‘his report sheil not be réproduced except Infullwithout the written approvel of Neediss Supply Instrument Co.lL*
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Neediss Supply instrument Co., Ltd.
536 Soi Bangknae 7 Bongkhae Bangkhae Bongkok
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S0O2 Analyzer Verification Test Report

\EEn e Fwonane Suanguliud e

£ 3 i
s needls Neediss Supply Instrument Co.. L1d.

536 TDLUASHA T HAAILNNA (IALNUA NN 10160 536 Sci Bangkhde 7 Bangkhae Bangkhae Banglak
Tel 02-802-3980-2 Fax, 02-802-3968 Einfo@neediss.cam ————-— e

Calibration Report No.: AP-S6608002
Calibrated Date: 1-Sep-23

pm Ll Onsite

CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6608004
Calibrated Date: 1-Sep-23
pm [ onsite

Instruments Information Page:1/2

2/2
Teat Function Valus rminal range Unit Befors. Aftar Nots.
Dalo 1-Ssp-§i_
| Time 15:20
Rangs 50 - 20000 PPB 500 500
Stabliity {Zero Gas) < 0.2 PPE 0.6 0.2
sample Flow 650 (+- 50) cofmin 637 620
PMT Detector 0 - 5000 mv 24.2 242
Momm PMT Detactor 0 - 5000 my 19.3 40.5
HVPS 400-900 constant N 632 630
DCPS 2500 (+/- 200) v - -
RCELL TEMP 50 (+- 1) Draages C 50 50
ROX TEMP 20-40 Dresgea G 354 36.0
PMT TEMP 7 (1) Dreegee C 8.5 8.0
LV lamp 1000-4900 my 2900 2800
Lamp Ratio 30-120 % 829 829
STR. Light (Zero Gas) =100 PPB 254 254
Dark PMT -50) - (+200) mv 125 125
Dark lamp (-50) - {+200) mv 1.5 1.5
SAMP PRES 0-30 contant IN-Hg-A 278 283
Elsctric tic Test
[PMT Volts 2000 (+- 500) mv 2010 2022
802 Conc 1000 (+/- 250) PPB 1005 1011
802 Slope 1 (+/- 0.3) - 1.040 0.824
502 Offsst < 250 mv 51.9 145.5
Stability at Zero < 0.2 PPB 0.2 06
Suability at Span < 2 ppb @ 400 ppb PPB 06 0.2
Gas Test Response
Zero Gas (0.00 PPB) [ PRb 1.0 0.3
[Span Gas (400 PPB ) 400 ppb 403.0 400.0 % 5% of Range |
Calibra!
|
Date: 1-Sep-23

gneeliss

¢ Co. L

Keedise Supty ngirumen’

Envilab Co.Ltd,

Tis report shall not be reproduced except infullwithout the written approval of Neediss Supply instrument Co.l

§ TusasduuIgnaBe
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gaamsiuaruguann

Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E $IN: ECOESACO12E204
Calibration System
—Calibrator Unit — Swndard Gas
llutor Model MGC1 NO Conc 44.68 ]
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 24.7 °C Humidity:__51 _%RH
Calibration Report
Zero . an
Status | Reference Reading Drift Reference Reading Drift%
FPM)___ (PPM) PPV (PPM) __(FPM)_
Before| 0.0 2.001 20 45.0 4478 02
After| 0.0 0.861 0.9 45.0 45.02 0.0
’7 Single Point Calibration Chart
50
45 &
40
z Pl
a 30
2 25 //
2 20
E 15 -~
1 P
)
%% 45
L Reference (PPM}

& Susasswgnaad
dvamsihaniuqagman

‘his report shell not be reproduced except infullwithout the wiitten epproval of Neediss Supply Instrument Co.L*
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S8 Eanfo@nesdisg cam

536 FRUUTIA T WAILLR
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| CO Analyzer Verification Test Report =

Calibration Report No.: ES-C6609004
Calibrated Date: 1-Sep-23

e [ onsite
Page:2/2
Analy Signal Values
Date 1-Sep23  [Time | 100800 |
Power Supplies
Option - 0.0 mv +5 V Sensor 5
a3V 33 v 24 v 242
12V 11.8 v 5V 54
+24 V 14 Tomv
(Optical Banch
|IR current ratiac 884.7 mA Pbse curent 618.2 my
(Optical T. 46.0 deg.C Pbse T. 242 deg.C
Measure sig. 506.4 my Refer Sig. 456.4 mv
Min sig. 9450 mv Max Sig. 2840 mv
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Temp. . 28.9 deg.C
|Source Temp. 46.0 deg.C (Gas Presure 907 hPa
Up Presure 947.0 hPa Flaw 59 \h
Calibrate By :
Date: 1-Sep-23 Date: 1-Sep-23

eneeaiss

Neediss Supply instrument Co. L

- o 1Y
'susaammﬂgnmm

Envilab Co.Ltd.  AIRMISHNBAILANAMN

hia report shall not be reproduced except infullwithout the written spproval of Neediss Supply Instrument Co.L®

e need|ss 138 GFa Fnwane Suanguiuvi <fie

536 BHELHUA 7 WEISIDIMA IEAUTRAA DTN 10060 SB5 Sor
Tel, 02-802-3980-2 Fox. 02-802-3988 Einfodnoedms.com

Neediss Supply Instrument Co.. Ltd.
gihoe 7 Bangkhae Bongkthos Bk

Verification Report of Ambient Air Sampling

@ e U onste utm: Report No : 6609004
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-5ep-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO451
Environment :
Humidity(%RH) * 60 Temperature (°C ) : 26.2 Pressure (mmHg) : 745
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-5H, Seriat N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578
Leak Test = Pass
i ic 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 Simul Temperature ement
Ti ture Audit and Adjust with Calibrator [ °C ) Instrument 2 Refference
Set point -10.0 0.0 20.0 45.0 _Reading(Ave.) | TC Reading
bii -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 3 AMB Flow Device
Flowset: 16.67 LPM

Avg Pressure at Ref. ; 746 mmHg.
Flow Measure (Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.70 LPM -0.03 LPM

Engineer

Issu Dates

ep-

—
This rapert not be reproduced except infull,without the weltten

Erwilab Co.Lid.
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TS 17028

A7TISTR CRERATION 00t

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 70/0366

Request No. 21-66/0381

CALIBRATION CERTIFICATE

Submitted by : Eavilab Co.,Ltd.

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

Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

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

Instrument Calibrated : Ambient Environment

: Sound Level Calibrator 2(23+3)°C

Description Temperature

Manufacturer : Bruel & Kjaer Relative Humidity : (50 + 15) %
Modet : 4230 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A §/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Anatyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

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

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

Metrology (Thailand).

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

measured values only.

i ]‘]o[ IST NSCTISITIS 008
R CALIBRATION 0037

Date of Receipt 14 Mar, 2023

Date of Calibration 16 Mar. 2023

The results relate only to the items tested/calibrated or value assigned:

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

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

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

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Request No.

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.78 -0.22 +0.10 +0.40dB
2. Frequency
Standard Microphone Measured Frequency ‘Deviated value | Uncertainty Tolerance limit
Type (Hz) K (Hz) (Hz) 1IEC60942:2003 Class 1
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 (%) (%) [ 1EC60942:2003 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 :

Electricat and E s Laboratory

Date of Calibration 16 Mar. 2023 Industrial Metrology and Testing Service Centre
Ref : 2011266031401056001

End of Certificate 212

Date of Issue 3 17 Mar, 2023

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

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1€, Bangpoo Industriat Estate, Sukhurnvit
Changwat pathumthani 12120, Thaitand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9003

E-mail : mmpai@tistr.or‘th Website:www tistr.orth E-mail : mtc@tistr.or.th

Offlce/Laboratory

va ==
" Banghok 10900,

2579 1121-30 ext, 5219, 5225, 5217

d %ﬂéﬁﬁfﬁgﬁmgﬂﬁm

Envilab Co. Ltd. gé‘mm‘séhnmu@wﬂmmw
4

Amphoe Muang, Changwat Samutprakan 10
Telo(66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhi :
Changwat Pathurnthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Websitemwww.tistr.or.th E-mail : mtc@tistr.or.th

FM.BLMTC,002 Rev.4

halk, Bangkok 10900,

Amphoe Muang, Changwat Samutprakan
Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165 &) 0 25

w
Tusaetetied) 69

i
& \
guansdigarvaagunm

219, 5225, 5217
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CERTIFICATE OF CALIBRATION IFIC S
CERTIFICATE OF CALIBRATION 187971
Page 2 of 2
ISSUED BY Pulsar Instruments Plc
Environmental conditions
DATE OF ISSUE 22 Fabruary 2023 CERTIFICATE NUMBER 187971 The following conditions were recorded at the time of the test:
Before Pressure:  100.79 kPa Temperature: 22.4 °C Humidity: 44 %
; Page 1 0f2 After Pressure: 100.75 kPa Temperature: 22.5°C Humidity: 44.6 %
Putsar Instruments Plc -
Acoustlc House Approved signatory Test equipment
Bridlington Road C.Scott
Hunmanby Electronically signedt Equipment Manufacturer Model +8erial'number
' " $8?2 g;"_'lksh"e Signal Generator T TG4001 327881
Unlted Kingdom L) Attenuator | Cirrus Research ZE:952 93467
Environmental Monitor | Comet T7510 16966334
SOI.II’Id: Le\fel Meter n IEc 61672'3: ’ Additional instrument information
Instruction manual:
Instrument Information Reference level range: Single range
Manufacturer; Pulsar Instruments Plc Notes: Pattern approval: No
Modei: Model 45 Source of pattern approval: -
Serial number: PP0024 Preamplifier Microphone
Class: 1 y 1 Model: PA40 Model: PM1
Firmware version: 2.6.0.328 Serial number: 2380 Serial number: 012381D
Test summary Test results summary
Date of calibration: 21 February 2023 Test it
The calibration was performed raspecting the requirements of ISO/IEC 17025:2017. Lot
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013. Toneburst response Complies
The sound level meter submitted for testing successfully completed the class 1 periodic tests of IEC 61672-
3:2013, for the environmental conditions under which the tests were performed. Electrical noise-floor Complies
However, no general statement or conclusion can be made about conformance of the sound leve! meter to the full Linearit Complies
specifications of IEC 61672-1:2013 bacause (a) evidence was not publicly available, from an independent testing Y P
organisalion responsible for pattern approvals, to determine that the model of sound level meter fully conformed to the Electrical Freguency
class 1 specifications in IEC 61672-1:2013 or correction data for acoustical test of frequency waighting were not provided weightings Complies
in the Instruction M il and (b) the periodic tests of IEC 61672-3:2013 cover only a limited subset of the -
specifications in IEC 6§1672-1:2013. Freguency and time Complies
weightings at 1 kHz
Notes
C-weighted peak Complies
Overload indication Complies
High level stability Complies
| Long-term stability Complies
- Acoustic F ;
wﬁmsrequency Complies
This certificate provides tracesbily of measurement to the 51 system ‘of unils andior 1o unlts of messurement reallied at the National Physical
Laboratory or other racognised national gy Insiiiutos. This certficate may not ba reproduced other than In i, excopt with the prior vaitisn
mdnmm.mm this certificata ralate only to {ha fems Teported }s based on a
wmwuwmm;mrmm 85%.
; L L o o W
;‘Qp Ve g y SS_I‘SEMBI”IL%’IQHGIBO = E o
Enwilab Co.ltd.  gaanmsfhuaiuquaalaim e TUTBIHUWIRNGIDI
. ab Go.ltd. fammsdheaiugauamnies
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ISSUED BY

CERTIFICATE OF CALIBRATION

Pulsar Instruments Plc

DATE OF ISSUE 22 February 2023

CERTIFICATE NUMBER 187976

s

Page 10of 2
Approved sighatory

Pulsar Instruments Plc
Acoustic House

Bridlington Road C.Scott
Electronically signed:

Hunmanby
North Yorkshire
YO14 0PH
United Kingdom

Sound Level Meter : IEC 61672-3:2

Instrument information

Manufacturer: Pulsar Instruments Plc Notes:
Modal: Model 45

Serial number: PP0013

Class: 1

Firmware version: 2.6.0.328

Test summary

Date of calibration:

21 February 2023

The calibration was performed respecting the requirements of ISO/EC 17025:2017.

Periodic tests were performed in

dance with proced from |EC 81672-3:2013.

The sound level meter submitted for testing successfully completed the class 1 periodic tests of |EC 61672-
3:2013, for the environmental conditions under which the tests were performed.

or conclusion can be mada about conformance of the sound level meter to the full

However, no general
specifications of IEC §1672-1:2013 because (a) evidence was not publicly availeble, from an independent testing

organisation

for pattern ap ,mdaleminammmudddnoundlwelmmfulywnbmedtom

class 1 specifications in IEC 61672-1:2013 or correction data for acoustical test of frequency weighting were not provided
in the Instruction Manual and (b) because the periodic tests of IEC 61672-3:2013 coveronly 8 limited subset of the
specifications in |EC 671672-1:2013.

Notes

I

mmmmummmmmwmmumu
Laboratory or othar recognised mmmmm
approval of tha lssuing mm.mmmmumuw only 10 the flems calibrated, The

easurement roalised at the National Physical
wmwmwwd other than in full, ‘axcept with the prior wiitlen
wwwuwm a

mw-mmmmm-m

” o
NG c Susnedungnaal
Envilab Co.ltd. #a A

9PN SHIAAILANGIMN

Certificate Number:
CERTIFICATE OF CALIBRATION 187975
Page 2 0f 2
Environmental conditlons
The following conditions were recorded at the time of the test:
Before  Pressure: 100.82kPa Temperature: 22.3 °C Humidity: 44 %
After Pressure: 100.80 kPa Temperature: 22.4 °C Humidity: 44 %
Test equipment
Equipment Manufacturer Model Sarial number
Signal Genarator T TG4001 327881
Attenuator Cirrus Research ZE:952 93467
Environmental Monitor Camet T7510 16968334
Additlonal Instrument Information
Instruction manual:
Reference level range: Single range
Pattern approval: No
Source of pattern approval: -
Preamplifier Microphone
Model: PA40 ;  Model: PM1
Serial number: 2409 Serial number: 012396D
Test rasults summary
Test Result

Toneburst response Complies

Electrical noise-floor Complies

Linearity Complies

Electrical Frequency .

weightings Complies

Frequency and time "

weightings at 1 kHz Complies

C-weighted peak Complies

Overload indication Complies

High leve! stability Complies

Long-term stability Complies

Acousfic Fraquency N

weightings Complies

8 9
L 5pedwngnead

Gear .
gljaﬂmsslmmuqalqmmw
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CERTIFICATE OF CALIBRATION

ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 February 2023 CERTIFICATE NUMBER 187986

Pulsar Instruments Plc
Acoustic House

Bridlington Road
PM Hunmanby
wawements#e North Yorkshire
YO14 OPH
United Kingdom

Page 10f 2

Test engineer:
D.Swalwell
El i igned:

Microphone

Microphone capsule
Manufacturer: Pulsar Instruments
Model: PM1

Serial Number: 012396D

Calibration procedure

Date of calibration: 21 February 2023
Open circuit: 48,5 mV/Pa

Sensitivity at 1 kHz:  -26.6 dB rel 1 VIPa

The microphone capsule

iled above has been calibrated to the published data as

described in the operating manual of the associated sound level meter (where applicable).

The frequency was

traceable to a National Measurement Institute.

The absolute sensitivity at 1 kHz was d using an

|IEC 60942:2003 Class 1.

p d using an electrostatic actuator in accordance with
BS EN 61084-6:2005 with the free-field response derived via standard correction data

st i conforming to

Environmental conditions
Pressure: 100.80 kPa
Temperature: 23.0 °C

Humidity: 36.0%

Envilab

Co.lid. HoR

ry W
Syspsdnmgnaad

CERTIFICATE OF CALIBRATION e Ton
187986
Page 20f2
Free-Fleld Frequency Response : Tabular
Frequency (Hz) Fnc;éo::ﬁ;ml:)lvlty Actunto(:’ lgsponso .
63 0.04 0.21
a0 0.06 -0.09
100 0.07 -0.02
125 0.07 0.02
160 0.07 0.05
200 0.08 0.06
250 0.06 0.05
315 0.08 0.06
400 0.06 0.06
500 0.06 0.06
630 0.04 0.03
800 0.02 0.01
1000 0.00 -0.03
1250 -0.03 -0.07
1600 -0.05 0.17
2000 0.10 -0.30
2 500 ;-0.17 -0.48
3150 -0.28 -0,78
4000 -0.39 -1.21
5 000 -0.52 -1.77
6300 -0.56 -2.52
8000 -0.46 -3.53
10 000 -0.21 -4.91
12 500 0.11 £.40
16 000 0.00 -7.96
20 000 -1.43 -10.49
Free-Fleld Freq ¥y Resp 0 phical
-~ 5
g 1
0
g =T
:
:E
&3
3 -104
r
£
-15 + 1 4
100 1000 10000
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CERTIFICATE OF CALIBRATION

ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 29 June 2023 CERTIFICATE NUMBER 194457

P
Pulsar Instruments Plc 2% 1ot2
Acoustic House Approved signatory

Bridlington Road T.Goodrich

Hunmanby Electroni ianed:
‘#‘ﬂmwm,m North Yorkshire ectronically signed:
YO14 OPH
United Kingdom

Sound Level Meter : IEC 61672-3:2013

Instrument information

Manufacturer: Pulsar Instruments Plc Notes:
Model: Model 45

Serial number: PP0015

Class: 1

Firmware version: 2.6.0.328

Test summary
Date of calibration: 28 June 2023

The callbration was performed respecting the requirements of ISO/IEC 17025:2017.
Periadic tests were performed in accordance with procedures from IEC 61672-3:2013.

The sound level meter submitted for testing successfully completed the class 1 periodic tests of IEC 61672-
3:2013, for the environmental conditions under which the tests were performed.

However, no general statement or conclusion can be made about conformance of the sound level meter to the full
specifications of IEC 61672-1:2013 because (a) evidence was not publicly available, from an independent testing
organisation respansible for pattern approvals, to determine that the model of sound level meter fully conformed to the
class 1 specifications in IEC §1672-1:2013 or correction data for acoustical test of frequency weighting were not provided
in the Instruction Manual and (b) because the periodic tests of IEC 61672-3:2013 cover only a limited subset of the
specifications in [EC 61672-1 :2013.

Notes

This certificate p y of

Mwuoﬂmwmmmm

| of the issuing The results within this certificate rel
itiphied by a factor k=2, ing &

t ko the 51 system of units and/or to units of measurement realised at the National Physical
instiutes. This certificate may not ba reproduced other than in full, except with the prior written
librated. expanded uncertainty is based ona

L

E Susnedungnaog
Envilab Co..Ltd. é’q‘:‘amiihumuquqmmw

CERTIFICATE OF CALIBRATION

ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 June 2023 CERTIFICATE NUMBER 184461

Page 1 of 2
Test engineer:

Pulsar Instruments Plc
Acoustic House

r :ridlingtgn Road D.Swalwell

ﬂw unmanby . . _

L North Yorkshire Electronically signed:
YO14 OPH

United Kingdom

Microphone

Microphone capsule
Manufacturer: Pulsar Instruments
Model: PM1

Serial Number: 012382D

Calibration procedure
Date of calibration: 22 June 2023

Open circuit: 49.5 mV/Pa
Sensitivity at 1 khz:  -26.1 dB rel 1 V/iPa

The microphone capsule detailed above has been calibrated to the published data as
described in the operating manual of the associated sound level meter (where applicable).

The frequency response was measured using an electrostatic actuator in accordance with
BS EN 61084-65:2005 with the free-field response derived via standard correction data
traceable to a National Measurement Institute.

The absolute sensitivity at 1 kHz was measured using an acoustic calibrator conforming to
|EC 60942:2003 Class 1.

Environmental conditions
Pressure: 101.20 kPa
Temperature: 21.0°C

Humidity: 55.0 %

o § § e a§
D Coltd.  3mmshnaauAuauen ™
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fpputsar

Service Report

Instrument Manufacturer: Pulsar Instruments Pic
Job Reference Number: 84203

Instrument Type: Model 45

Serial Number: PPOD15

Customer Name:  Neediss Supply Instrument Co., Ltd.
Customer Address: 536, Soi Bangkhae 7

Bangkhae

Thailand

10160

Issue Action Result Engineer

Meter was partially powering on but |
Cannot turn on this cf card had been corrupted causing
meter using USB cable or the meter to crash.

batteries. Reformatted the cf card.

Powers up ok now

Recal ok | Terry
| tag Goodrich
|

e -

Date: 29 June 2023

|

We hope that you are satisfied with the service you have received from Pulsar Instruments plc.
If you have any concerns, would like further information or have any feedback do not hesitate to contact us.

Pulsar Instrument Plc, Acoustic House, Bridlington Road, Hunmanby, YO14 OPH
Telephone: +44 (0) 1723 518011 Fax: +44 {0) 1723 518043

Email: sal instr com

kg
-EmamL-\“m anaed

o
gianathanauquamn

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. 065/23

Page : 1 of 6
Object : iWiadflansnadagriiesiven
Manufacturer : DYACON
Type : Data Logger MS-100
Serial No. 130150 D No. EWSDCMS1200150
Customer Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10106 hPa
NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 915663
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241480 : 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.8390/24 Wet No. 8389/94

: Thermoschneider No.918802

,-/m'gi\al Barometer Vaisala

STANDARD BAROMETER

Calibrated by :
Mr. Watcharapol

Mechanical Eny

Ervilab Co.ltd. H¥mrTRRBAILANATATN
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Calibrated by

Mr,

THAI METEOROLOGICAL DEPARTMENT

4353 it, B gkok 10260 Tel 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Wind Speed & Wind Direction Model WSD-1 F Certification No, 065/23

21 February, 2023 Serial No. 1224 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Veloclty Correction

m/sec wchesti20 | inchmrizo | m/sec misec m/sec

1.00 = 3 - 1.0 0.00

3.02 - o < 3.0 0.02

5.00 = = - 49 0.10

7.04 E =i - 7.0 0.04

9.02 - & = 9.0 0.02

11.01 - = al 109 0.11

13.01 - > 2 13.0 0.01

15.01 L = - 15.0 0.01

17.02 “: " - 17.0 0.02

20.02 - = = 20.0 0.02

Wwind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
20 90
180 180

5
hnaas
fiannsihaaluquamny]

THAI METEOROLOGICAL DEPARTMENT

4353 § it, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1C

Serial No. 6275 Certification No. 065/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1015.44 1013.8 1.64
1012.89 1011.2 1.69
1012.60 1010.9 1.70
1012.46 1010.8 1.66
1011.79 1010.2 1.68
1011.30 1009.7 1.60
1009.87 1008.3 1.57
1008.86 1008.1 1.66
1002.40 1007.8 1.60
1008.71 1007.2 1.51
1009.00 1007.4 1.60
1009.28 1007.7 1.58
1009.94 1008.3 1.64
1010.66 1008.0 1.66
1011.21 1009.5 171
1013.01 10111 1.81
1013.40 1011.7 1.70
1012.91 1011.2 1.71
1012.44 1010.8 1.84
1008.09 1006.5 1.59

Calibrated by :

Envilab Co.ltd. gaan1TduaInaNamenIH




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

21 February, 2023 Serial No. 6275 Page :
Standard Temperature Sensor Reading
Temp. Reading Corraction
‘c ‘c ‘c
45.1 453 0.2
30.2 303 0.1
15.6 15.7 0.1

Calibrated by :

Mechanical Engineer

Certification No. 065/23

as L
 FusaesuwIgnass

%’:Tﬁn’\sp'hm-nuquammw

Calibrated b

THAI METEOROLOGICAL DEPARTMENT

4353 Sul vit,

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

The Result of Calibration

Sensor Humidity Model TPH-1 C

Certification No. 065/23

21 February, 2023 Serial No. 6275 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
88.5 80.5 80
61.4 57.8 36
41.2 38.8 24

Mechanical Engineer

Envilab Co.Lid.

R

3/
FuspedungNaDd
fEansineaILANADATN
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Date of Issue 21 February, 2023 Certification No. 065/23 |

Page: 60of 6 |
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Model 7342.026 ID No.EWSDCMS1200156 shmisaeufisuduniduuuoninis

GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082
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THAI METEOROLOGICAL DEPARTMENT

4353 8 it, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section % Meteorological Instruments Bureau
Date of Issue 2 September, 2022 Certification No. 314/22

Page : 1 of 6

Object : witnaiansmadagniininmn
Manufacturer £ Novalynx

Type 3 Data Lagger 110-WS-25DL-D
Serial No. ¥ EWSNV110W82507
Customer : Envilab Co.,Ltd.(Head Office)

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
: HOOK GAGE NOC 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasohic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

: Theodor Friedrich : Dry No.8 Wet No. 8389/94

STANDARD THERMOMETER

H3/3¢ LMW ¢Z-¢ ULnMYLY




THAI METEOROLOGICAL DEPARTMENT

4353 vit, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS82507 Certification No. 314/22
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonte Anemometer | Pressure |[Vacumm | Velocity Velocity Correction

m/sec inchos H20 | |inches H20 | m/sec m/sec m/sec

1.00 > & ] 09 0.10

3.02 - = - 2.7 0.32
5.00 e S & 4.9 0.10
7.04 - - - 70 0.04
9.02 ] > - 89 0.12
11.01 = = = 11.1 -0.09
13.01 - - 2 13.2 -0.19
15.01 - - - 15.0 0.01
17.02 - =3 - 17.2 -0.18
20,02 = = = 20.5 -0.48

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 i)

vilab Co.ltd. §

'ﬁ'c:n’\iﬂ'mﬂ'mqmgmmw

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor mode! EWSNV110WS2507
Certification No. 314/22
2 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1009.89 0.42
1010.60 1010.16 044
1010.38 1009.89 0.49
1010.23 1008.63 Q.60
1009.83 1009.34 0.59
1009.66 1009.09 0.57
1009.41 1009.09 0.32
1009.13 1008.83 0.30
1008.96 1008.56 0.40
1008.58 1008.29 0.29
1008.25 1008.03 0.22
1007.57 1007.23 0.34
1007.27 1006.96 0.31
1007.04 1006.70 0.34
1006.63 1006.43 0.20
1010.02 1009.63 0.39
1008.77 1008.29 0.48
1008.67 1008.03 0.64
1007.63 1007.50 .13
1007.40 1007.23

k4
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THAI METEOROLOGICAL DEPARTMENT

4353 8 it, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2507 Certification No. 314/22
2 September, 2022 Page : 4 of 6

Standard Temperature Sensor Reading

Temp. Reading Correction

c ‘c ‘c

45.5 45.4 0.1

30.5 30.4 0.1

16.2 15.2 0.0

! S1sa9dMuIaNaad
ek e ol N u e
Envilab Co.ltd. #UaMIERUANQRATH

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2507  Certification No. 314/22

2 September, 2022 Page : 5of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Corraction
% R.H. % R.H. % R.H.
856 83.4 22
60.4 60.0 0.4
423 434 -1.1

FUTDIF MWL
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Date of Issue 2 September, 2022 Certification N
cation No. 314/22

Page: 6of 6

luSuseq
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wilvdentiuiivefusesin mwseadaru 8o Davis 1uY TIPPING BUCKET
Model 7342.026 ID No. EWSNV110WS2507 ¥imiseuifieunuufasuumuud
779 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON N
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THAI METEOROLOGICAL DEPARTMENT

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

4353 vit, Bang

Calibration Certificate

Issued by : Calibration & Test Section © Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Centification No. 068/23
Page : 1 of 6

e ———

4 v o
itaadlansaadngaUuHInel

Object

Manufacturer : Novalynx
Type Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2501
Customer ENVILAB Co. Lid. {Head Office)

540, 540/1 Soi Bangkhae 7, Bangkhae,

Bangkok 10160 Thailand.

251 °C  Barometric Pressure 1011.6 hPa

Calibration Condition : Temperature

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

. HOOK GAGE NO 1425 : Wind Aloft Plotting Board

N.I.8.T. Test Reference Number 731/241460
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH)
Serial Number 110730029 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER : Theodor Friedric

. Thermoschneider N0.518802

h: Dry No.8390/94 Wet No. 8389/94
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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 EWSNV110WS2501 Certification No. 068/23
21 February, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 l TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure Vacumm | Velocity Velocity Correction
m/see mehes H20 | inchestzo | mmy/seC m/see m/sec
1.00 - = & 0.3 0.70
3.02 - - o 2.5 0.52
5.00 = * - 49 0.10
7.04 = - - 69 0.14
9.02 > - B 89 0.12
11.01 - = - 10.8 0.21
13.01 - - - 12.8 0.21
15.01 - = - 14.8 0.21
17.02 - - = 17.1 -0.08
20.02 s - v 21.0 -0.98 J
r Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0

0
90

Calibrated

Mechanical Engineer ] 5
AW NGB

Wy )
Cho:kid. -e:ﬁsfm'idmmuqmqmmw

THAI METEOROLOGICAL DEPARTMENT

4353 Sukl it, 2 gkok 10260 Tel.l}sl454-1804,l}-1399~0469

The Result of Calibration

Sensor model EWSNV110WS2501
Certification No. 068/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
1015.44 1015.32 012
1012.89 1013.30 -0.41
1012.60 1012.71 0.1
1012.46 1012.41 0.0
1011.79 1011.81 -0.02
1011.30 1011.21 0.09
1009.87 1009.71 0.16
1009.66 1008.42 0.24
1009.40 1009.12 0.28
1008.71 1008.52 0.19
1008.00 1008.82 0.18
1009.28 4009.12 0.16
1009.94 1009.71 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
101291 1013.30 -0.38
1012.44 1012.70 -0.26
1008.09 1007.92 0.17

SICAL O
[} g
STITHIaNLIRNADI

Enviiab Co.Ltd. GIRNSENHAILANARNTHA




THAI METEOROLOGICAL DEPARTMENT
_ THAI METEOROLOGICAL DEPARTMENT

4353 U it, g gkok 10260 Tel. 081-454-2804,0-2399-0469
4353 vit, B Banskok 10260 Tel. 081-454-2804,0-2399-0469
The Result of Calibration
The Result of Calibration
Sensor model EWSNV110W52501 Certification No. 068/23 :
21 February, 2023 Page : 4 of 6 Sensor model EWSNV110WS2501 Certification No. 068/23
! | 21 February, 2023 Page : 5 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction | Standard Relative Humidity Sensor Reading
‘c ‘c ‘c | Humidity Reading Correction
451 448 0.3 | % R.H. % R.H. % R.H.
30.2 30.1 01 i 8856 85.3 3.2
15.6 155 04 J 614 58.5 29
! 41.2 39.4 18

e aL gﬁa

SR ATL]

Rl (W

5 3

fEansihaaugsaon &
Envilab Co.,Ltd. fimntsshaaiuauanniy
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Date of Issue 21 February, 2023 Certification No. 068/23

Page: 6of 6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

|ssued by : Calibration & Test Sections Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Certification No. 069/23

Page : 1 of 6

Object i \ineilanzaadeguieyinen
Manufacturer @ Navalynx
Type 3 Data Logger 110-WS-25DL-D
Serial No. % EWSNY110WS2503
Customer ENVILAB Co. Ltd. (Head Office)

540, 540/1 Soi Bangkhae 7, Bangkhae,

Bangkek 10160, Thailand.
Calibration Condition : Temperature 2514 °C  Barometric Pressure 1011.9 hPa

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer 642 SIN 91663

1 HOOK GAGE NO 1425 - Wind Aloft Plotting Board

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

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
- Theodor Friedrich : Dry No.8390/24 Wet No. 8389/94

STANDARD THERMOMETER

ab Co,Ltd. EGRANSANEAILANATINT
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Calibrated by

Mr.

THAI METEOROLOGICAL DEPARTMENT

4353 humvit, B Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2503 Certification No. 069/23
21 February, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm Velocityj' Velocity Correction
m/sec inchos H20 | inches 20r | mV/SEC m/sec ny/sec
1.00 = - & 0.4 0.60
3.02 &) & - 28 0.22
5.00 = = - 4.5 0.50
7.04 - - = 7.0 0.04
9.02 2 & = 9.0 0.02
11.01 - & - 1.0 0.0l
13.01 E - " 12.8 0.21
15.01 - . > 14.8 0.21
17.02 = = - 16.8 0.22
20.02 = == i1 203 -0.28
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180

T

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2503
Certification No. 069/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure ‘ Pressure

1015.44 1015.91 -0.47
1012.89 1013.72 -0.83
1012.60 1013.45 -0.85
1012.46 1013.11 -0.65
1011.79 1012.63 -0.84
1011.30 1012.09 -0.79
1009.87 1010.71 -0.84
1009.66 1010.44 -0.78
1009.40 1010.16 -0.76
1008.71 1009.89 -1.18
1009.00 1010.16 -1.18
1009.28 1010.44 -1.16
1009.94 1010.71 -0.77
1010.66 1011.53 -0.87
1011.21 1011.81 -0.60
1013.01 1013.45 -0.44
101340 1014.27 -0.87
1012.81 1013.45 -0.64
1012.44 1013.17 -0.73
1008.09 1009.34 -1.25

Average

Calibrated by

W 4
T Cotd. GannsfhuaIuanamm




THAI METEOROLOGICAL DEPARTMENT

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

4353 S vit,

‘The Result of Calibration

Sensor model EWSNV110WS2503 Certification No, 069/23
21 February, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
c c e
45,5 45.1 04
302 30.1 0.1
15.4 15.6 -0.2

Calibrated

 SusasdwIgnaad
fAanTrheaaiquamntR
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THAI METEOROLOGICAL DEPARTMENT

4353 vit, Bang:

The Result of Calibration

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

EWSNV110WS2503  Certification No. 069/23

Sensor model
21 February, 2023 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Carraction
% R.MH. % R.H. % R.H.

83.5 79.5 4.0

62.4 53.9 25

L 425 41.2 1.3

Calibrated b;

U
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ification No. 069/23
Date of Issue 21 February, 2023 Certification

Page: 60of6
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Calibratech Co.,Ltd.
V06T Moo 2, i 3R4, B 4, Pakkred, Nonthabun 11120
Tel (12) 964-6211 Fax.(02) 964-5155, e-mail ; cal cal@yahioo.com,

Certificate of Calibration

CALIBRATION 0030
cal@hotmail.com

Certificate No. : 66-420026-1 Page : 1of2

Submitted by : Envilab Co., Ltd.

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

Equipment : PH Meter with electrode

pH meter

Manufacturer : Horiba Mode!l : F-74BW-G

Range : N/A  pH Resolution @ 0.001 pH

Serial No. : B41J0001 IDNo. : ELABPHHB74BW01

Electrode

Model : 96158 SerialNo, : 9X1K0003
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

(23.81024.8)°C
Relative Humidity : (5410 57) %

Ambient Temperature :

Date of Received : 23 March 2023
Date of Calibration : 23 March 2023
24 March 2023
Bunjerd Masri

Date of Issue :
Calibrated by :

A

Calibration Method @ In-house method CAL-M4201 direct
and using certified reference material (CRM)

by using st d voltage calibrator
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator
ID No. Cert. No, Due Date
400005  SG-E-00473/64 27 Aug 2023
2. Standard Buffer Solution

Traceability
National Institute of Metrology Thailand (NIMT)

pH CertNo. LotNo.  Exp.Date Trageability

4.008 61270213 879344 13 Mar 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISQ/IEC 17025
6.986 61267169 879345 13 Mar 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 879346 13 Mar 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
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Calibratech Co.,Ltd.
1067 Moo 2, Sukhaprachasen 3 Re., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax 02) 964-5155, e-mail ¢ cali@yah

cabiihotnail.com
Certificate of Calibration

Certificate No. :  66-420026-1 Page : 2 of 2

Result of Calibration :

UUC Condition As-Received: Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage [ Nominal Value | UUC Reading Correclion Uncertainty
at nominal pH {mV} (pH) ( pH) [ mV) (mv) (+mv)
177.4800 4 4.00 | 1725 0.0 0.12
4,7,10 0.0000 7 7.00 0.0 0.0 0.086
-177.4800 10 1000 | -1776 0.1 0.12
Function : pH meter with electrode

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

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) {(pH) (£pH)
4.008 4.006 0.002 0.0084
4,7,10 6.986 7.000 0,014 0.0094
10.010 10.008 0.002 0.014

Remark
UUC: Unit Under Calibration

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

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. il e e
7/106-7 Moo 2, 3Rd, d, Pakkred, i11120 CALIBRATION 0030
Te!.(02) 964-6211 Fax.(02) 964-5155, e-puail : h cal@hotmail.com

Certificate of Calibration

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

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

Submitted by :

Equipment : Water Bath
Manufacturer : LAUDA Model : A24
Range : N/A "C Resolution :0.1 °C
Serial No. : CN21001882 IDNo. : ELABWBALPHA241

Environment : On site calibration was carried out at the Laboratory ENVILAB CO.LTD

Ambient Temperature : (22.5t023.0) °C

Relative Humidity : (40t045) %

Line Voltage (228.0 t0 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-30

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

Standard Digital Thermometer with RTD probe

ID No. Cert. No. D te Traceability
400046 & 400024 66-400184-2 06 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approve

- g
The Uncertainties are for a confidence probability of approximately 95% TUTDY ah WY naas
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Calibratech Co,Ltd. o -
7/106-7 Moo 2, Sukh h 3 Rd,, Ba d, Pakkred, i 11120 GALIBRATION 0030
=i Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibeatach. cali@yahy ; calfahotmail com
[ [ Ve . .
aifz| [xdfs 2 Certificate of Calibration
Bils | |BE|R 2 |3[33 5
B |B(E|8 -3
i |d |4 (o 4 -
2 2 EEEE & Certificate No, : 66-400546-1 Page : 102
1| 3 s §
g 8] 2|2 £ Submitted by : Envilab Co., Ltd.
Eé NE g glela 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
28l Edlg T 2 M g e
Bk EE:‘E < = Equipment : Air Chamber (Incubator)
[Ty E Manufacturer : M-LAB Model : BIC-140
5
S H 312 5l |e E | Range : N/A °C Resolution : 0.1 °C
TE2| (358 2:] 152 [BE | MIEEE
ge s LS L e jo s |s dol =8 Serial No. : 100613-1 ID No. : ELABBODCI140NO]
<
é &;’ 0y by E Environment : On site calibration was carried out at the Laboraiory, Envilab Co., Ltd.
I O - MR i .
z |5 38 :EE 3|8 fé % § Ambient Temperature : (25010 26.0) °C
B [2)E g il
g é @ |3 3|3 % +|® Relative Humidity : (50t055) %
5| [s HHE R HHE
H g‘g’-ls § é 8|9g|z|< 2 E 5 Line Voltage  : (224.010225.0) V
4 124 ]l 4 AR L |E]=]5
Date of Received : 03 October 2023
Date of Calibration : 03 October 2023
Date of Issue : 06 October 2023
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe
ID No. Cert. No. ue Date Traceability
. 400029 & 400048  66-400454-1 05 Feb 2024 National Institute of Metrology Thailand (NIMT)
a
2% % EB =T ¥
%mmamn.&;&%&é g B
@ F B I B O R S 2
e 2
& £
é [ g
2« : & &
- 39 e 3
I %2 o 28
2888 i a <
£238 2§ d 2
EE ®
% g g1
: 2. s@: . 3 @ £ H
¥ 5 g c B 7 o5 2 v < ¥
fo5if i@ ilsg £ 2 £
IR EEEY IRSRERREE FHE | FHusaadumwignass
e g 2= 6 do < The Uncertainties are for a confidence probability of approximately 95% Env\ab Co.Lid. é‘ﬁmﬂ'ﬁa'\ﬂﬂ“mﬂa"ﬂmn
 [AsE
%'usaamtmgnmaa
Envilab Co.Ltd. FamnstheainanamnIw

P8A6S LMK ¢Z-¢ ULIMULY
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Calibratech Co.,Ltd.
71067 Moo 2, Sukhap 3Rd., B d, Pakkred, N i 11120
Tel02) 964-6211 Fax (02) 964-5155, e-mail : cabyahoo,com, cali cal@hotmail

Certificate of Calibration
Certificate No. :66-400546-1

Page : 20f2

Result of Calibration : Without Adjustment

UUC Condition As-Recelved : Good
Function :  Temp e
This instrument was selting air veutilation at position 0 (close)
Inside of Chamber
W=038 m
2 4 D =035 m
4 .3 -]

1 3 H=115 m

-

Capacity = 0.15 m

oo

8 Hi2

< Front =
W

Test Selling Indicating

Point| Temperature | Temperatare Measured Temperature { ° C) @ Sensor No. * Uncertainty
°C) °C) ($RCp), 1 2 3 4 5 6 7 8 9 (x°C)
20.0 200 20,0 20.18]19.98]20.08 | 19.97 | 20.39] 20.36 20.20 | 20.18| 20.28 0.30
Test Seting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
"C) (°C) ('c) (°C) c) °C)
200 200 20.0 0.35 0.03 047

Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurale as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-o0c -

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKCK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW78
Page.: 1 of 2

Certificate of Testing

i Equipment : DO Meter

: Manufacturer : Hanna
(){ Model : HI9146-04
|~‘ Serial No. : GO0007931

A ID No. : ELABDOHI914601
|'A Received Date : 17 March 2023
Y/ A 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

Tv

Laboratory Condition : Temperature (2515 )°C
Humidity (50 + 20) %
In - house method : CP-CH9

by Comparlson Technique with Azide Modification Method

~
e &

Test Procedure :

NS

Tested by : Walalak Sirithean

Approved by :

(/) Malee Butkruea
{ ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

23 March 2023

Issue Date :

-y

B 0310344

P8409 LI ¢Z-¢ ULnMULY
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Condition of this result of calibration

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).

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 :-

Material Manufacturer Lot.No.
Sodium Thiosulfate pentahydrate Merck AM1763316
Resuit : Dissolved Oxygen Meter Adj With Alr 100 %

Dissolved Oxygen Probe No.: KC1AQ1TAF

HESRUsSK.

o

Cert.No.: 23TW79
Page.: 2 of 2

4

R LSRN UAST N

Assay
100.2%

Titration Method DO Meter
Standard Devlation
(Azide Modificatlon Method) Reading
(mgiL) (mg/L) (mglL)
8.14 8.16 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

other in full,without written approval of the laboratory

-ofo-

a 1154259

QUALITY CALIBRATION CO,LTD.

Envilab Co.Lid,

Fusasdnugneas
- .
gianisihaarvasamain

P8ATY LMK ¢Z-¢ ULNMULY




QUALITY CALI

i ' CAL

Calibratech Co.,Ltd.

. i ° NSC-TISI-TIS17025
7/106-7 Moo 2, IRd, d, Pakkred, 11120 CALIBRATION 0030

Tel{02) 964-6211 Fax.(02) 964-5155, e-mail ; cali hioo.com, h h il.com

Certificate of Calibration

r
1

Certificate No. : 66-400156-1 Page : 10f2

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. : ELABWBWNBI4NO1

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (25.5t026.0) °C
Relative Humidity : 40t 45) %
Line Voltage : (224.210225.2)V

Date of Received : 23 March 2023

Date of Calibration : 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 :

@ - —
TUTDIENUN
The Uncertainties are for a confidence probability of approximately 95% aneas

Enwiiab Co.Lid,

P8AC9 LM ¢Z-¢ ULNMULY




Cahbratech Co.,Ltd

74106-7 Moo 2, 2D Pakkred, h i 10120
Tel.(02) 964-621) Fax.(02) 964~ 5155, rmail 3 cali h, com, i h il.com
Certificate of Calibration
Certificate No. :66-400156-1 Page : 20f 2

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

Function : Temperature measurement

Front
Test Setting dicati d Temp {° C) @ Sensaor| Measured Measured
. Uncertainty
Point| Temperature | Temperalure No. Uniformity Stability
o)l (o) (°c) 1 2 3 4 5 (£°C) (rc) (°c)
95.0 94.5 94.5 9535 95.49195.20| 95.20| 95.42 0.2 0.32 0.09

Remark The uncertainty is not combine uniformity of the water bath

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

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

~ollo -

illiimﬂ"ll,%’\flﬂﬂa\‘l

ab Co..{d.

7/106-7 Moo 2,

Cahbratech Co.,Ltd

Tel.(02) 964-621) Fax.(02) 964~ slsa Hnl!l libratech. cal@yahoo com, calghotmall.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :
Calibrated by :

Calibration Method :

Reference Standard Instruments :

Certificate of Calibration

66-400156-2

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

Air Chamber (Oven)

Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : 0.1 °C |
Serial No. : B319.0600 ID No. : ELABHAOVENOQG600

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

Ambient Temperature : (30.0t0 30.8) °C
Relative Humidity 3 60to65) %
Line Voltage : (224.2102252) V
23 March 2023

23 March 2023

25 March 2023
Permpon Chanpu
CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No, Due Date Traceability
400029 & 400030 65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

The Uncertainties are for a confidence probabllny of approxtmately 95% Envilab Go..Ltd.

i —‘I'lﬂ-‘l‘lﬂl 7025
d, Pakkred, 11120 CALIBRATION 0030

This certification is traceable to the International System of Units

Page : 1of2

%‘uimﬁuw\gnﬁaa

P8AC9 LM ¢Z-¢ ULNMULY



Calibratech Co.,Ltd.
7/106-7 Moo 2, h 3Rd, Pakkred, 111120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mil : i

cal@hiotmail.com

Certificate of Calibration

Certificate No. :66-400156-2 Page : 2 0f2

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

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

Inside of Chamber
f W =040 m
12 i D =033 m
L 3 H =05 m
‘? Capacity = 0.07 m |
1 e = | ¢
e
oR # D
= Front o
-+ w > |
|
Test Setting Indicating |
Point| Temperaturs | Temperature Measured Temperature ( ° C) @ Sensor No, Uncertainty
(°C) (°C) (°C) i 2 3 4 5 6 7 8 9 (£°C) [
104.0 1035 103.5 104.3]104.3| 104.3 | 104.2| 104.3] 104.1]103.7 | 104.0| 1043 0.7¢
110.0 109.3 109.5 110.3) 1103|1103 | 1103 1103 110.1]109.7| 1100( 110.3 0.71
t80.0 179.0 179.0 179.4| 180.1] 180.3| 180.1 180.6] 179.9|179.2 | 179.6| 1804 0.95
Test Setting Indicating Measured Measured Qverall |
Point ‘Temperature Temperalure Uniformity Stability Variation
«c) [} (°C) (c) (°C) (°C)
104.0 103.5 1035 0.7 0.l 0.8
1100 109.5 109.5 0.8 0.1 1.0
180.0 179.0 179.0 1.4 0.2 1.5

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor
providing a level of contidence of approximately 95%
-o0o-

C
Calibratech

Co.,Ltd.

71067 Moo 2, Sukdhi h 3 Rd,, Bangpood, Pakkred, i11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cali com, cali il.com 1

Certificate of Calibration

Certificate No. : 66-200066-2 Page : 10f2

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

Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. : B911363567 ID No. : ELABBALANCENO6
Capagity : 220 g Resolution : 0.00001g/81g, 0.0001g/220g

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

Ambient Temperature : (24.610249) °C |
Relative Humidity (57.01067.8) %
Air Pressure  : 1015.0 mbar

Date of Received : 01 March 2023

Date of Calibration : 01 March 2023
Date of Issue : 04 March 2023
Calibrated by : Akaradath Thippichai

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

Edition 7 - November 2022

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

Standard Weights
D No Cert. N DueD T i
E261-E2624 02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

Envilab Co.Lld, HIAMIH18AUANAMNIT

P8/9 Ltk ¢Z-¢ ULMMULY




Calibratech Co.,Ltd.
3Rd,

771067 Moo 2, Sukk ok gpood, Pakkred, Monthabari 11120
Tel(02) 964-621 | Fax(02) 364-5155, e-mail ; calibratech. cali@y libratech .cal@hotmail com

Certificate of Calibration

Certificate No. : 66-200066-2

Result of Calibration : Without Adjustment
UUC Condltion As-Recelved:  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(2) ® @
0.1 0.00000 0.000014
0.5 0.00002 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
50 0.00004 0.00011
100 -0.0001 u.o@béu
150 -0.0001 0.00038
200 -0.0002 0.00038

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

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g c D
A B [od D E E
0.00000 0.00000 0.60001 0.00001 0.00000 g B A
Repeatability Load test 3 200 g
Stdev. 4 0.000042 ¢
=000 -

Page : 20f2

207,

aden
ch Co.,Ltd.

Calibra

71067 Moo 2, hasan 3 Rd., o, Paidkred, Nonthabirrl 11120 SiaRAmON 0630
el (02) 964-6211 Fax.(02) 964-5155, emai : cai com, cal hotrmaiL.com

Certificate of Calibration

Certificate No. : 66-200066-1 Page : 1of2

Submitted by : Envilab Co., Ltd.

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

Equipment : Electronic Balance
Model : SECURAI25-18
ID No. : ELABBALANCENOS

Resolution : 0.0001 g t

Manufacturer : Sartorius
Serial No. : 0034606552
Capacity : 120 g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
(@L7t0220) °C ,
47.01t047.1) %

(1015.0 to 1016.0) mbar

Environment ;
Ambient Temperature :
Relative Humidity

Air Pressure

01 March 2023
01 March 2023
04 March 2023

Date of Recelved :
Date of Calibration :
Date of Issue :

Calibrated by ; Akaradath Thippichai

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

Edition 7 - November 2022

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

1D No. Cert, No, Due Date

10 Nov 2023

Trageability

E261-E2624 02222345 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

Envilab Go.Ltd.

Y8459 LMK ¢Z-¢ ULNMULY
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Calibratech Co.,Ltd. SR : ,
71067 Moo 2, 3R4, B d, Paklred, i 11120 Eﬁi‘ﬁFCh (',‘.o_._,I;ﬂ. siibod, Pakkrd, Nombalar 11120/ : NSC-TISI-TIS 17025
Tel 02) 964:6211 P (02) S64:SL33 Grpll s KBNS TN ol m&mm-&.u Fax 02) 964-5135, e-mal calGalyahy cali@hotmail. com Sasprenon 2020

Certificate No, :

Result of Calibration :

UUC Condltlon As-Recelved :

66-200066-1

Certificate of Calibration

Page : 20f2

Without Adjustment

Good

Departure of indication from nominel value

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

Certificate No. :

Submitted by :

Calibrated by :

Certificate of Calibration

65-300656-1

Envilab Co.,Lid.

Page : 10f2

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

Acreerat Sombun

Nominal Value Correction Uncertainty Equipment : Measuring Pipette |
(2 (&) t(g) Manufacturer : KIMAX |
0.1 0.0000 0.000083 Capacity : 25 ml Graduation : 0.1 mi
05 0.0000 0000084 ' ID No. © B-WW-001/15

1 0.0000 0.000085

2 0.0000 0.000099 Environment : Ambient Temperature : (23+2) nC

5 0.0000 0.000110 Relative Humidity (50+15) %

10 00000 0.000092 Air Pressure 1005.8 mbar.
20 0.0000 0.000120

50 0.0000 0.00012 Date of Received : 23 November 2022
100 0.0000 0.00020 Date of Calibration : 29 November 2022
120 -0.0001 003008 Date of Issue 29 November 2022

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 200, Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01
providing a level of Jence of app ly 95%
Reference Standard Instruments 1 This certification is traceable to the International System of Units
Eccentric esror Load test : 20 g C Electronic Balance
A B ¢ D E B E D ID No, Cert. No. Due Date Traceability

0.0001 00001 0.0000 00000 0.0000 g X 241005 65-200172-4 02 Dec 2022 National Institute of Metrology (Thailand) (NIMT}
Repeatability Load test H 100 g | |

Stdev. 0.00004 g

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

. - a £ "
Envilab Co.Ltd, é‘aﬂmsﬂwnfmqwqmmw

Envilab Co.Ltd.  ginnsEuaLANamY

P8/99 LM ¢Z-¢ ULNMULY




P8AL9 LI ¢Z-¢ ULNMULY

4 -
Calibratech Co.,Ltd.
I R4,

7/106-7 Moo 2, Sukhaprach

\gpood, Pakired, ! 11120
Tel.(02) 964:6211 Fax(02) 964-5155, e-mail : com, calibratech..cal il.com

Certificate of Calibration

Certificate No. : 65-300656-1 Page : 2 0f 2

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

UUC Condition As-Received :  Good

Delivery Time : 219  sec.
Nominal Volume { ml) Measuring Volume ( ml )
5 5.0011
15 14,9694
25 24.9866
Uncertainty of measurement with in + (.0067 mi

This result of calibration was found accurate as shown on date and place of calibralion only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 200,
providing a level of confidence of approximately 95%
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Equipment :

Manufacturer :

')i
+ Model :
!,t" Serial No. :
3 ID No. :
b/ Conditlon As-Recelved:

Received Date :

NN

Calibration Date :

Reference :

NS

Submitted by :

Calibration Place :

A=

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

V===

Calibrated by :

N

Approved by :

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

e

N

Issue Date :

' The Uncer are fora

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

TEL.0-2717-3000-29  FAX.0-2719-9484

&

NSC-TISI-TIS11025

‘CALIBRATION 0008
Cert.No.: 23CHO128
Page.: 10of3

Certificate of Calibration

Spectrophotometer
Agilent

Cary60 (G6B60A)
MY17490026
ELABSPECTROQ02
Used Item

09 March 2023

09 March 2023
2303-00460N-1

Envilab Co.,Ltd (Head office}
540, 540/1 Soi Bangkhae 7, Bangkhae,
Bangkhae, Bangkok 10160

B301 CO-THC ROOM

(23.6-225) °C (On-Site)
(75-77 )% (On-Site)

In - house methed :

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

15 March 2023

probability of approximately 95%

\ e

S

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

This certificate may not be reproduced other than in full, except with the prior writen
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) Cert. No. : 230H012§
f Page: 20of3 Y
l Condition of calibration result g‘
{4, Reference Standard Material : g
l aterial Serial No, Certificate No. Dus date : I
j 1. Absorbance Standard set 32588 103225 08 July 2024 y
‘ 2, Absorbance Standard set 32692 104226 04 Aug 2024 3 ‘
l 5 3. Absorbance Standard set 39130 106269 10 Oct 2024 Z
i 4. Wavelength Standard set 20829 94776 02 Sep 2023 ; l
‘ : 5. Wavelength Standard set 20829 94777 02 Sep 2023 q
/ 2. This osrliﬁeele is valid only to the item calibrated on date antA:l pla:.:a ¢?1 calibration. ;
n 3. This certificate is traceable to the International System of Unit maintained at :
| . National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland ﬁ
1 - National Institute of Standards and Technolagy (NIST), The United States of America }

l 4, Spectral BandWidth : 15 nm {
f Scan Speed : 18 nm/min ;
“ Calibration Results : without adjustment ﬁ
A Wavelength Accuracy ;

\ Certifled Values Uncertainty of Coverage g‘
: of Refarence Materlal HOGESES Measurement Factor 56
l {nm) {nm) {£nm) k ,‘
‘ ¢ 241.72 242.0 0.13 2.00 )q
q 360.93 360.5 0.13 2.00 ):

l : 536.59 536.6 015 2.05 6

740,72 7413 0.16 2.05 j
l : 879.28 879.2 016 2,05 q
)
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a 1152950

'l
1 ) Cert. No.: 23CHO128
f ’ Page: 30of3
Calibration Results : without adjustment
$ Photometric Accuracy
1 Wavelength Certified Values Uncertainty of Coverage
! UUC Reading
i » of Reference Material Measurement Factor
{nm) {Abs) (Abs) (xAbs) k
{
| : Zero 0.0000 0.0046 2.00
0.4253 0.4249 0.0051 2.00
350.0
3 Zero 0.0000 0.0050 2.00
A 0.6389 0.6388 0.0056 2,00
] : Zero 0.0000 0.0028 2,00
i 0.5798 0.5790 0.0028 2.00
N 420.0
i 0.7105 0.7102 0.0028 2.00
K 1.0186 1.0171 0.0028 2.00
: Zero 0.0000 0.0028 2.00
0.5281 0.5277 0.0028 2.00
s 546.1
! 0.6962 0.6963 0.0028 2.00
0.9984 0.9978 0.0028 2,00
l Remark
‘ { - Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer
9‘ - The Potassium Dichromate filled cells are measured against a Perchioric acid blank.
»
l The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.
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CAL
Calibratech Co.,Ltd.
106-7 Moo 2, 3 Rd., Bangpood, Pakkred, i 11120

Tel.(02) 964-621 1 Fao (02) 964-5155, c-mail : calibratech. cal@yah ibeatech .cal@hotmuil.com

Certificate of Calibration

CALIBRATION 0030

Page : 10f2

Certificate No. :  66-300140-2

Submitted by : Envilab Co.,Ltd.

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

Equipment : Cylinder
Manufacturer ¢ PYREX Class: A
Capacity : 50 ml Graduation : 1 ml |
ID No. : C-WW-003/23

Environment @ Ambient Temperature : (23+2) °c !

(50+15) %
1009.9

Relative Humidity

Air Pressure mbar,

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue 20 March 2023

Calibrated by : Areerat Sombun

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

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

Electronic Balance

1D No, Cert. No. Due Date Trageabili
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

Calibratech

0.,Ltd.
7/106-7 Moo 2, 3 R4, Bi d, Pakkred, 111120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail ; celi hoo.com, calil il.com

Certificate of Calibration

Certificate No. : 66-300140-2

Page : 2 of 2

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

UUC Condition As-Recelved :  Good

Nominal Volume ( ml) Measuring Volume{ m! )

30 29.98

50 50.12

Uncertainty ef measurement with in + 0.054 m!

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

This reported uncertainty of measurement was based on a

d uncertainty multiplied by a

ge factor k =

2.00,
praviding a level ef confidence of approximately 95%

- ofo -
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Emvilab Ca,
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Cali
711061 Moo 2, Sukhaprachasan 3 Ral., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech. cal@yah cal@hotmail.com

Certificate of Calibration

NSG-TISI-TIB17026
CALIBRATION 0030

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

Submitted by : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10150

Equipment : Cylinder

Manufacturer : PYREX Class: A |
Capacity : 100 ml Graduation : I ml |
iD No. : C-WW-002/22

Environment : Ambient Temperature : (23+2) c !
Relative Humidity (50+15) % |
Air Pressure 1009.9 mbar. l

Date of Recelved : 15 March 2023 |
Date of Calibration : 20 March 2023 |
Date of Issue : 20 March 2023

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-0F

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

Electronic Balance

ID Ne, Cert. No, Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

Approved by ;

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

Calibratech Co.,Ltd.

7/106-7 Moo 2, 3Rd, i 11120
Tel(02) 964-6211 Fax.{02) 964-5155, e-mail : calit h. cal@yahoo.com, cali il.com

Certificate of Calibration

Certificate No. : 66-300140-3 Page : 20f2

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

UUC Condition As-Received :  Good

Nominal Volume ( mi) Measuring Volume ( ml )

50 49.82

100 99.84

Uneertainty of measurement with in + 0.063 ml |

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

This reported uncerlainty of measurement was based on a dard uncertainty

iplied by a

ge factor k = 2,00,
providing a level of confidence of approximaltely 95%

-c0o -
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AIRFLOW CALIBRATION CO..LTD. |

CERTIFICATION OF TEST REPORT

Equipment ; Biological Safety Cabinet (Class I)
Meanufacturer : Heal Force Report Number : B223337
Madel + Hfsafe 1200LC Issued Date : 9 March 2023
Serial Number : BEX042012L.C5497 Job Number : B223337
Identification Number : ELABMICROBSCO1 Page t1of 7 Pages
Customer : ENVILAB CO.LTD, (HEAD OFFICE)
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhas, Bang 10160

Environment Condition iy
Test Place
%
Test By
Test Date
Due Date
Test Procedure + EN 12460 2000 Biotechnology criteria for microbiological safety cabinet
i
AS 1§07.23: 2000 Determination of inteasity of radiation from germicidal ultraviolet lemp
Traceability : Velocity test is traceable to TAT Certificate Number :TTH-0-59155

Leak tost of HEPA filter is tracesble to NIST Certificate Number :ST673/0922
Tilumination test is traceable to TIC Cemﬁca;o Number :E-2302026
Ultravit diation test is ble to BEI Certificate Number :C020220115EA

Sound test is traceable to SP Certificate Number :SPR22030177-1

“This calfbraticn certificate documents the taceabitity fo nations) standards, which realizo the oit of
measurement according to the lafemtional System of Units (SK).

mmﬁﬂmmmhmmmbﬁﬂwﬂﬁmmnﬂﬂwﬂmwdmem
Flow Calibraion Comapany Limited.

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150
Tel : 0 2152 8350 , 0 2152 8348 , 0 2152 BO70 08 4360 2558 , 09!
[reg o fibration.com  E-mail : ban.aifh i

AIRFLOW CALIBRATION CO..LTD. |

Continuation of the Certificate of Test Report Number:  B223337 Page 2of 7 Pages
Primary Test Results
1. Downflow Velocity Test
Test equipment used
@ Themo anemometer @ Brand: Testo ® Mode: 425
@ Serial pumber: 3101751 @ Calibration due:  31-Oct-2023

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

Back

0.36 035 | 036 037

0.37 0.37

0.37

Front

« Mean downflow velocity to product protection
 0.25 m/s - 0,50 m/s. All measurements should be
within +20 % of mean values.

Result Summary : Puss

§ : 01 Sep 2021
51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150

Tej: 02152 8350 , 02152 8348 , 02152 8070 ,08 4360 2558 . 09

RHp:/f www. gl il E-mail ; bim

SIS a0 1LWIRTIoE
Co.Ltd. Q’é‘amﬁhumquqmmw

H3AT/. LW ¢Z-¢ ULnMULY




AIRFLOW CALIBRATION CO.,.LTD. |

Continuation of the Certificate of Test Report Number:  B223337 Page 3of 7 Pages

2. Inflow Velocity Test
Test equipment used

® Themo anemometer @ Brand: Testo ® Model: 425

® Seriel number: 3101751 ® Calibration due:  31-0ct-2023
Exhanst Measurement

d window access

The ive procedure to d

inflow velocity nses & th ina

opening of 3 inches (76mm) with the armrest removed. Inflow air velocity is measured in the center of the constricted opening 1-1/2 inches (38mm)

factor table to the inflow velocity.

Dlow the top of the wotk access opening on the following specified grid.Use the

130 | 135 | 137|038 [ 137 | 1ae | s | 130 [ 135) 038 | 138

Result Summary : Pass
Adjustents Required
Fan speed Damper |
J No Change J No Change |

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thailand
Tel : 0 2152 8350 , 0 2152 8348 . 0 2152 8070 08 4360 2558 , 09 2265 3175

it/ www.ail fion.com  E-mail : bm.ai il.com ,

Envilab Co..Lid.

gwmsdwmquqmnﬁw

Continuation of the Certificate of Test Report Number:  B223337

3. Leak Test of HEPA Filters
Test equipment used
@ Aerosol Photometer @ Brand: ATI

® Serial number: 20627
Test equipment used:
@ Aerosol Generator ® Braod: ATI

® Serial number: 20554

Instrusciiom: The serosol through the “Challenge” valve to the backside of HEPA filter and

for DOP test)

{PAO test substi

® Mode): 2H
® Calibration due:  23-Sep-2023

® Model: 6C
@ Calibration date: -

local p

—

AIRFLOW CALIBRATION CO..LTD. |

Page 4 of 7 Pages

0.01% of uf !

Main HEPA Filter

D :10cm x 10cm. X : Medin leak position G : Gasket leakposition M: Maximum leak position

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thail -

Tel: 02152 8350 , 02152 8348, 0 2152 8070 ,08 4350 2558 , 09 2265

hitps/

com  E-mail : bm.ai ilcom ,

Envilab Co.

id. GuAnIREAILgHaIIY

b8/C/) LW ¢Z-¢ ULnMULY




AIRFLOW CALIBRATION CO.,LTD.

i Continuation of the Certificate of Test Report Number:  B223337 Page 50f 7 Pages

Exhaust HEPA Filter

Leak position

|:| {l0emx10cm X< Medialeskposiion G: Gasket leak position M: Maximum leak position

+Result Summary : Pass

4. Airflow Patterns
Test equipment used
! Smoko Gengrator
‘ Instructidn : The purposeofthe tst i to Vil hat o stk escapes 1 the working 3pscd 0 e room,and that s will be dravn
into the working space from the room. o
nt along the front opening

Pass the smoke ip an easy i the cabinet. The smoke st be drawn it the cabinet without visible

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

observed,
Result Summary :
Downflow Pattern Test Pass
View Screen Retention Test Pash
‘Work Opening Edge Retention Test Pass

Sast/Window Seal Test Pass

517104 Mon 9, Ladsawsi, Lamlukka Phalumthani 12150 Thails
Tel : 0 2152 8350 , 0 2152 8348 , 0 2152 8070 ,08 4360 2558 , 09 2265

httpa wwrw.air E-maii : bm.ai com

H ji

Envilab

Co.ltd. gammisdsaiuguaman

AIRFLOW CALIBRATION CO..LTD.

Continuation of the Certificate of Test Report Number :  B223337 Page 6of 7 Pages

1. 5. Site Installation

! 5.1 Sash Alarm Pass

! 5.2 Interlocks NA

| 5.3 Exhaust System Atarm Pass
6. Soap Solution

E Instruction: Comprising 25g/1 soft soap in tepid distilled water prepared in gresse free vessel,

Result Summary : Absence of soap bubbles. Pass
1 -‘\"‘.-"'"'__
|
! Secondary Test Results
! 7. Numination Test
| Instruction: Take readings at dpproximatel 300 mm the full front width of the wark floor surface, starting epproximately 150
E mm in from each side.
| Test equipment used
[ @ Lux meter ®Brnt: | Digicon @ Model 1X73
‘ ® Secial umber:  T.034913 ® Calibrationdue:  9-Feb-2024
| ¥
|

1050 1214 1225 1025
797 910 867 847
Front

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

Result Summary : Pass

51/104 Moo 9, Ladsawai, Lamiukke Phatumthani 12150
Tel: 02452 8350 , 0 2152 8348, 02152 8070 ,08 4360 2558 , 09

httpuf wwnw, ion.com  E-mail : bem.al

Egfapgim

pkee SRl
Envilab Co.Ltd. gimnsigaugaqman

o,
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e = = CEeE L i

AIRFLOW CALIBRATION CO..LTD.

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

8. Ultraviolet Radiation Test
Instruction: Take readings at approximately 300 nm centres across the full front width of the work floor surface, starting approximately 150
mm in from each side.
Test equipment ased
® UVC Light Meter ® Brand: SPER SCIENTIFIC ® Model: 850010
® Serial number: 0908314302 @ Calibration due:  1-Sep-2023

1950 2680 2230 2130

Front |
2 . | s 3
Ultraviolet radiation where UV lamps are fitted, the intensity of radiation ata Witve length of 254 nii shall be not less than 400 mW/m

when measured at the work floor surface.
Result Summary : _' Pass

9, Sound levels Test & st

Instructlon: Sound levels in 8 cabinet should be low enough not to distract a worker, When tested insocondance with EN 1SO 3744 using a
sound level meter situated 1.0 m from the centrs of the front aperture of the cabinet, or 1.0 m from any part of the installation within the laboratory,
the A-weighted sound pressure level gewu.wdbx the cabinet should not exceed 65:dB when the A-weighted sound pressure leve! of thebackground
{8 less than 55 dB. If the background noise exceeds 55 dB then the corrected cabiriet A-weighied sound prossuro fovel should not exceed 65 dB.

Test equipment ased
@ Sound Meter ® Brond: Daiichi @ Model;  SL332
® Serial number: 130108517 @ Calibration due:  14-Mar-2023

* Sound pressure level of the background: 49.6 dBA

+ Sound levels: 604  dBA

Result Summary : Pass

End of Certificate of Test Report

517104 Moo 9, Ladsawai, Lamlukka Pharumthani 12150 Thai
Tel 1 02152 8350 , 02152 8348 , 0 2152 8070 ,08 4360 2558 , 09 2265

i i ibration.com  B-mail : bm.ai

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, 3Rd, d, Pakkred, 111120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calil com, cali cal@hotrnail.com

Certificate of Calibration

o

NSG-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 66-400056-2 Page : 1 of2

Submitted by : Envilab Co., Ltd.

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

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

Environment : On site calibration was carried out at the Laboratory,

Ambient Temperature : (26.01028.0) °C

Relative Humidity : (50t055) %

Line Voltage : (224.010225.0) V
Date of Recelved : 02 February 2023

Date of Calibration : 02 February 2023
Date of Issue : 04 February 2023

Calibrated by : 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. Due 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 ¢

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written appro
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, 3Rd, Pakkred, thaburi 11120
Tel.{02) 964-6211 Fax.(02) 964-5155, e-mail : calil com, i il.com

Certificate of Calibration

Certificate No. 66-400056-2

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

Funetion :  Temperature measurement

-

Page : 20f2

Front
Test | Setting icating | M d Temp Measured | Measured | Sterilizing |Pressure Gauge
. Uncertainty
Point | Temp Temp (° C) @ Sensor No. Uniformity |  Stability Time Reading
(°cy| (c) (°C) 1 2 3 (x°C) (°C) (°C) (minute) (MPa)
121 121 121 121.8] 1214 1213 0.82 1.0 03 15 011
Bgma k

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 d uncertainty iplied by a
providing a level of confidence of approximately 95%
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Calibr Ltd. ) -
- A o snth : q NSC-TIS1-TIS17075
/1067 Moo 2, 3Rd, Pakred, gL : CALIBRATION 0030
Tel.(02) 964-6211 Fax(02) 964-5155, e-mail ; calibratech cotn, calibratech_cal@hotmail.com

Certificate of Calibration

66-300030-2

Page : 1of2 |

Certificate No. :

Submitted by Envilab Co.. Ltd.

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

Equipment : Piston Pipette

Manufacturer :  sartorius Mode! : N/A

Serial No. : 4538900217 1D No. : N/A

Capacity 100 pl 1o 1000 pl Resolution: 5
Environment : Ambient Temperature : (23+2) uC

Relative Humidity : (50+15) %

Air Pressure (1013.7t0 1013.9) mbar.

Date of Received : 18 January 2023
Date of Calibration : 24 January 2023
Date of Issue 24 January 2023

Calibrated by : Wipa Tovadee

Calibration Method : [-house method CAL-M3002 basc on 1SO 8655-6 : 2002-09-15

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

Electronic Balance

10 No, Cerl. No. Dug Dale Traceabilily
241003 65-200370-2 02 Jun 2023 National Institute o Metrology (Thailand) (NIMT}

Approved by :

Supervisor

The Uncertainlies are lor a confidence probability ol approximately 95%

This cerificate may not be reproduced other than in full except with the prior wril

Trvilab Co.lid. HRANITHIBAIIANAMATN
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Calibratech Co.,Ltd.
/1067 Moo 2, Sukha 3 Rd,, Bangpood, Pakkred, 11120
Tel.(02) 964-6211 Fax,(02) 964-5155, ¢-mail : calibratech: cali@ynhao.com, cali calihotmail.com

Certificate of Calibration

Certificate No, : 66-300030-2 Page : 20f2

Result of Calibration : Withoul Adjustment
UUC Condition As-Received : Good
B
Test Volume Measuring Volume a1 20 € | Systematic error | Coeff. of Variation Uncerlainty
ply (uly (e %) (CV%) (tph
100 99.92 0.01 0.0s 0.69
500 500.09 0.01 .02 0.69
1000 1000.17 0.02 0.0 0.69
€ : Systematic error (%)
CV : CoefTicient ol variation (%)
UUC Calibrated by : White Tip
This result of calibration was found accurale as shown on date and place of calibration only.
This reported unceriainly of measurement was based on a standard uncertainty multiplied by a cnveragé factor k = 2.00 .

providing a level of contidence of approximately 95%
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Calibratech Co.,Ltd.
7/106-7 Moo 2, h 3Rd, d, Pakkred; 311120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calil com, cali il.com

Certificate of Calibration

NEC-TISI-TI817028
CALIBRATION 0030

Certificate No, : 66-400101-1 Page : 10f2

Submitted by : Envilab Co., Ltd.

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

Equipment : Air Chamber {Incubator)
Manufacturer : Memmert Model : IF 110 i
Range : N/A °C Resolution : 0.1 °C
Serial No. : D419.0525 ID No. : ELABINCUBATOR!

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

Ambient Temperature : (24.0t024.6) °C
Relative Humidity (55t060) %
Line Voltage (224.5 10 226.0) V

Date of Received :
Date of Calibration :

21 February 2023
21 February 2023

Date of Issue : 21 February 2023
Calibrated by : Bunjerd Masri
Calibration Methed : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the Intemational System of Units

Standard Digital Thetmometer with RTD Probe

1D No. Cert. No, Due Date Traceability
400046 & 400042  66-400066-1 02 Aug 2023 National Institute of Metrology Thailand (NIMT)

Approved

i)

Supervisor

Envilab Co.lid. faaansthaaiuguamnn
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Calibratech Co.,Ltd.

7/106-7 Moo 2, 3Rd, B

his
i

d, Pakkred,
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calil com, calib il com

Certificate of Calibration
Certificate No. :66-400101-1

Result of Calibration : Without Adjustment
UUC Condition As-Recelved : Good
Function: T

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

Page : 20f2

Inside of Chamber
f W=05 m
1 . 2 5 4 D =048 m
1 3 H =040 m
; Capacity = 0.11 m3
H
§ i $
< 17
A b2 5:;& 9
= Front >
w
Test Setting Indicating
Point| Temperature | Temperature Measured Temperature (° C) @ Sensor No. Uncertainty
°C) (°c) (°C) 1 2 3 4 5 6 7 8 (£°C)
35.0 350 35.0 35.01|35.09|35.15| 35.13 | 35.16] 35.11| 34.98 | 35.03 | 35.12 030
37.0 37.0 37.0 37.04|37.11|37.17| 37.16| 37.18| 37.14| 36.99 | 37.04| 37.14 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
c) (°c) °c) (°C) (°c) c)
350 35.0 35.0 0.16 0.02 0.2
37.0 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 calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coveragy
providing a level of confidence of approximately 95%
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Envilab Co.Lid.
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CAL

Calibratech Co.,Ltd. _
1/106-7 Moo 2, Sukh h 3Rd, B d, Paklred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calib b ol @yah i h.cali@hotmail.com

Certificate of Calibration

Certificate No. :  66-300140-5

Submitted by : Envilab Co.,Ltd.

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

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 500 ml Graduation: 5 ml
ID No. : C-WW-006/21

Environment : Ambient Temperature : (23:2) ‘c
Relative Himidity (50+15) %

Air Pressute 1009.9 mbar.

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue : '20 March 2023

Calibrated by : Areerat Sombun

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 Units

Electronic Balance

NSC-TISI-TIS 17026
CALIBRATION Q03¢

Page : 1 of2

1D No. Cert, No. Due Dale Traceabilily
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

The Uncertainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd.

TISTR 18

Certificate No. : 66-300140-5 Page : 2 of 2

7/106-7 Moo 2, 3 Rd,, B Pakkred, 11120 i
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : cali cal@yahoo.com, h h il.com | = _|
Certificate of Calibration |
I Request No.  22-66 / 0307 MTCNo. PSL-H 0132/66

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °C | Ce"tific a te Of Calibr at io n

UUC Condition As-Received :  Good

Customer : Envilab Co.,Ltd.
Nominal Volume (ml) | Measuring Volume (ml ) 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
250 250.53 Item : Thermo-Hygrometer (Area Heat Stress Monitor)
500 499.90 Model /Type : hs-32
Serial Number : MCH110039
Uncertainty of measurement with in + 0.12 ml Manufacturer : METROSONICS
Date of Request : 6 February 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Thi g 3 Date of Calibration : 22 February 2023

is reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95% The certifies the above equipment was calibrated in accordance with the recognised International

-00o - Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

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

corresponds to a coverage probability of approximately 95 %.

Calibr

Photometry and Température ?taﬁdﬂs Laboratory

Ref. No: 2012266020600526002
Issued Date : 8 March 2023

Page 1 of 4

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

‘ The results relate only to the items tested/calibrated or value assigned.

FM.BLIMTC.002 Rev.4

Head Offlce Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha. Amphoe Khlong Luang,  Soi 1, Bangpoo Industrial Estate, Sukhumvit Road, Phahamyathin Road, Ch ngkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, T

Tel: (66) 0 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 L 579 1121-30 & 25, 5217

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165
E£-mail : rumpai@tistr.orth Websitewwwdistrorth  E-mail : mtc@tistr.onth g ﬁ'{i “ﬁa 3

A u
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CALIBRATION D015

Request No.  22-66 /0307 MTCNo. PSL-H 0132/66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.

Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Ttem : Thermo-Hygrometer (Area Heat Stress Monitor)

Serial Number : MCH110039

Calibration Required :  Temperature at (20, 30, 40) °C

Ambient Condition : Ambient temperature (23 * 3) c
Relative humidity (55 * 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

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

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

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

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

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

Adjustments : NONE

Page 2 of 4 P,

R TISTR NSC-TISI-TIS 17828
CALIRAATION

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

Request No.  22-66/ 0307 MTCNo. PSL-H 0132/66

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

Table : Temperature Measurement @ Wet Bulb

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

19.9 20.1 -0.2 0.50
30.0 30.0 0.0 0.51
40.0 40.2 -0.2 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) (°C) &°C)
19.9 199 0.0 0.50
30.0 29.9 0.1 0.51
40.0 40.1 -0.1 0.50
Page 3 of 4 PI.

Head Office Office/Laboratory

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,  Sai 1C, Bangpoo Industrial Estate, Sukhumvit ¥ ngkok 10900,

Changwat Pathumthani 12120, Thailand
Tel, (66) @ 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 900% Fax. (66) 0 2323 9165

E-mail : rumpaig@tistr.or.th Websitewww.tistrorth  E-mail « mtc@tistr.or th

Amphoe Muang, Changwat Samutprakan 1022

Ervilab Co..Lid.

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280,
Tel. (66) 0 2577 9000 Tel {66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

£-mail : rumpaigtistr.or.th Websitewwwdtistrorth  E-mail : mtc@tistr.or.th
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<TISTR

HSC-TIR- 517035
CALIBRATION 0013

Request No.  22-66 /0307

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

MTC No. PSL-H 0132/66

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (*°C)
19.9 203 -0.4 0.50
30.0 29.8 0.2 0.51
40.0 40.1 -0.1 0.50

Note :

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

existing at the time of measurement only.

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

...end of certificate. ..

Page 4 of 4 1

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

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

FM.BL.MTC.002Z Rev.4

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhurnvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thalland, £
Tel. (66) 0 2323 1672-80 ext. 115, 116 :
Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Bangkok 10900,

, 5225, 5217

gorde ERTahalaLy
Envitab Co.Ltd. é{]’mmsﬂwmuqmmmw
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ELECTRICAL AND ELECTRONICS INSTITUTE
= FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

NSC-TISIMS 17025

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 )

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230175EA
CP2023030029

Certificate of Calibration

Sound Level Meter

Pulsar Instruments Plc

44 (Meter), PM2 (Microphone), PAGO (Preamplifier)

PN1842 (Meter), 0227220 (Micraphone), 1769 (Preamplifier)
NSMPUMDA4N1842

Envilab Co., Ltd.

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

16 March 2023
29 March 2023 - 4 April 2023
5 April 2023

Ms. Juntaporn Kunhakom

Approved by:

Group Manager

This 14or1 was prepared

. Printing or copy of file are considered as a copy of the document.

ly using i ic sig

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

Page 1 of 6
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ELECTIZCAL AYD BETRGACS PSTRUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Equipment:
Manufacturer:
Model/Type:

Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-

IEC 61672-3:2013.

CP20230179EA

Calibration Report

Sound Level Meter

Pulsar Instruments Plc

44 (Meter), PM2 (Microphone), PA40 (Preamplifier)

PN1842 (Meter), 022722D (Microphone), 1769 (Preamplifier)
NSMPUMD44N1842

(23+2)°C

(50+15)%

(101.3 + 1.5) kPa

1. Reference standards instrument -

Instrument Model Serial No. Cent, No. Due Date
1)|Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2)|Arbitrary Function Generator AFG2021 C010063 CK20220055EA 19 June 2023
3)|Programmable Attenuator PAS 2755 EF-0034-22 30 October 2023
4)]6.5 Digit precision multimeter 8B46A 9610014 (CB20220223EA 14 November 2023
5)|Pressure humidity and CL1-P230024 20/3/20224

Fo6
Temperature Transmitter FTU301 0002 (CD20220164EA 24 July 2023
. CRB20230038EA 14 February 2024
6)|Performance Audio Analyzer Ugo038 MY56510003 CK20220080EA § September 2023

7. This result of calibration was found accurate as shown on date and place of calibration only.
3, This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology {Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Besult of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
i T
T2 M. .
i FusadauwIgNa DY
Enwilab Co.Ltd. ;ﬁﬁmiﬂwmuqmqmmw
Page 2ol F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230179EA

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value

Calibration Report

(dB)
17.0
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value
Weighting (dB)
A-weighting . Under-range
C-weighting 18.1
Z-weighting 26.6

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance Umits
(H2) (dB) (dB) (dB) (dB)
125 0.5 03 03 =15
1000 03 03 0.4 110
8000 10 10 0.5 50

Function : 4. Electrical signal tests of freque
Weighting network response with relative to 1 kHz.

ncy weightings

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 0.0 0.0 0.0 +2.0

125 0.0 -0.1 0.0 +1.5

250 0.0 -0.1 0.0 +1.5

500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.1 0.1 +2.0
4000 0.1 0.1 0.1 +3.0
8000 0.4 0.4 0.3 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94p 0.0 0.2
Z-weighting 94D 0.0 0.2

Page 30f 6
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ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
e by
Certificate No.:  CP20230179EA Certificate No:  CP20230179EA
Calibration Report Calibration Report
5.2 Time wen'ghtmg at 1 kHz _ — 7.2 Level Linearity on the reference level range, Lower (Cont.)
Tlme‘ Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) () Value (dB) (dB) (dB) (dB)
Fast 94.0 90 0.1 54.0 56.0 0.0 1.1
Slow 94.0 0.0 +0.1 90 79.0 0.0 +1.1
LAeq 94.0 0.0 01 4.0 4.0 0.0 11
39.0 38.8 -0.2 +1.1
Function : 6. Long-Term Stability 30.0 338 0.2 Eefll
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 750 78.9 TRk 1.1
Time Period to Reference Record SPL at N R
) B} N Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time Function : 8. Tone burst response
{min) (dB) Period (dB) (dB) (dB) Time Tone burst Measured Deviated Acceptance limits
30 94.0 94.0 0.0 0.3 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Function : 7. Level Linearity on the reference level range Fast > 118.9 .1 11.0.25
7.1 Level Linearity on the reference level range, Upper 0.25 100.8 0.2 11.5:-50
Anticipated Measured value Deviated value Acceptance limits 700 129.6 0.0 11’_0
Value (dB) (dB) (dB) (dB) Slow 5 TT00 00 1050
94.0 94.0 0.0 11 200 130.0 0.0 1.0
99.0 99.0 0.0 L1 LAE z 1100 0.0 ¥10;-25
104.0 104.0 0.0 +11 53t 005 L 11550
109.0 109.0 0.0 +1.1
114.0 1140 0.0 =EL Function : 9. Peak C sound level
119.0 119.0 0.0 EE Nurnber of cycles Anticipated Measured value Deviated value Acceptance limits
g:g i:g gg i: in test signal value (dB) (dB) (dB) (dB)
T
R H H +1. Complete
136.0 134.0 0.0 1.1 cyge 1354 135.1 0.3 34
Positive
7.2 Level Linearity on the reference level range, Lower half cycle 134.4 134.1 %) 2.0
Anticipated Measured value Deviated value Acceptance limits Negative
Value (dB) (dB) (dB) (dB) half cycle 134.4 134.1 -0.3 +2.0
94.0 94.0 0.0 +1.1
g0 890 o0 3l Function : 10. Overload indication
o0 2 22 =2 e aech) Deviated value Acceptance limits
790 75.0 0.0 ESH} Positive Negative P
74.0 1w 0.0 1.1 one-half cycle one-half cycle (dB) (dB)
69.0 69.0 0.0 1.1 1428 1428 0.0 315
64.0 64.0 0.0 T
59.0 59.0 0.0 Eiipgh
- B . w
e W gneag hndas
Envilap Go.Lid.  HIANMIHgaIUQNAINTN Envilab Co.ltd. HRaNTHNYAILANATLATH
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

"FLECTRCAL A0 EECTRGHCS FSTTIVTE

Certificate No.: CP20230179EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

INTERNATIONAL TESTING SERVICE CO., LTD
1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CAUBRATION 129

Time Period to Record SPL at
Devi ¢ Limi
Apply Signal Reference SPL Conclusion of Time eviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3

Uncertainty of measurement

] Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)

- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and fime weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.
4. The coverage factor k = 2.00

- - End of Report - -
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Issued date: 18 April 2023

Client Name : ENVILAB CO., LTD.

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

Request No : C-2304 - 168

Laboratory No.: CAL- 168

Date of Request: 12 April 2023.

Date of Calibration: 17 April 2023.

1. Unit Under Calibration (UUC) :

Nomenclature : Digital Lux Meter Serial No.: 160300230
Maker : TENMARS Model : TM-720

2. Place of Calibration: Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD.

3. Range of Calibration: 1 Range

4. Condition of Laboratory: Ambient temperature: (25 + 2) °C and relative humidity (60 + 20) %.

5. Reference Standard: Standard Tungsten Halogen Lamp, Serial No.: 504011, which was calibrated on
5 Qctober 2022, can be traceable to international System of Unit (SI) through National Institute of
Metrology (Thailand), Certificate No.: TP-1024-22.

6. Support Equipment:

1. Photometric bench, 6.3 meter long.

2. DC. power supply, Serial No.: EJ 19A 009, Model: GPR-25H 300, Maker: GW INSTEK.
3. Digital Multimeter, Model: 34401A, S/N: MY44011212 and MY44011215.

4. Foot Candle / Lux Meter, Model: 407026, S/N: Q 558437, Maker: EXTECH.

7. Calibration Procedure:
The measurement was done in accordance with WI-CP-01. The reported unte

uncertainty multiplied by a coverage factor k 42, providing a level of confi
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INTERNATIONAL TESTING SERVICE CO,, LTD
1 1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
- Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com
NSC-TISI-TIS 17025

CALIBRATION 129

Request No: C-2304 - 168 Serial No.: 160300230
Laboratory No.: CAL - 168

Results :
uuc Standard UUC Reading (Ix) Correction Uncertainty of
Range (Ix) Before adjust | After adjust (Ix) Measurement (+ Ix)
0 0.0 0.0 0.0 0.1

100 86.2 102.0 -20

Auto 500 427.4 505.2 -5.2 2.0 % of Reading
1000 842.2 1003 -3
1500 1255 1493 +7
2000 1665 1979 +21

Note: 1. The resuits relate only to the items calibrated.
2. Zero adjust before used.

Managing Director
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