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dnagidy - Total suspended solids (155}

{water and wastewater) 5 mg/L to 500 mg/l

- Total dissolved solids (TDS)
50 mg/l to 5 000 meg/l
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- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 201

- Standard Methods for the

Examination of Water and

Wastewater, APHA, AWWA, WEF,

23 edition, 2017, Part 2540 C

In-house method : Wi-18-1-3

based on

« Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23" edition, 2017, Part 2540 C
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ansiuin arsuaiy

Arsenic

2 Barium

3 Biochemical Oxygen Demand

4 Cadmium

5 Chemical Oxygen Demand

6 Color

7 Copper

8 Free Chlorine

9 Hexavalent Chrormium

10 Lead

11 Manganese

12 Mercury

13 Nickel

14 Oil & Grease

15 pH

16 Selenium

17 Sulfide

18 Temperature

19 Total Dissolved Solids

Bhaseh
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method®
Digestion, Inductively Coupled Plasma Method™
1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method®™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
Closed Reflux, Titrimetric Method®™
ADMI Weighted-Ordinate Spectrophotometyic
Method®
1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method™

lodometric Method?

Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method®
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®

, Digestion, Inductively Coupled Plasma Method®

Liquid-Liquid, Partition-Gravimetric Method™
Electrometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method®
lodometric Method™

Laboratory Field Methods®!

o w el
amun

Do

20

21
22

23

3
e
e

N =

E=Y

12
13
14

15

=

anguafy
Total Kjeldahl Nitrogen

Total Suspended Solids

Trivalent Chromium

Zinc

TTuaRy
Antimony

Arsenic

Barium
A
DEeTyWidin

Cadmium

Chromium

Chromium (It1)

Chromium (V1)
Lead

Manganese

Mercury
Nickel

pH
Selenium

Silver

asa ‘
ABNATIZU

1) Macro-Kjeldahl Method®

1 2) Semi-Micro-Kjeldahl Method®

Dried at 103-105 °C¥
Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation®

*1) Digestion, Direct Air-Acetylene Flame Method®

2) Digestion, Inductively Coupled Plasma Method®

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

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method®!
Digestion, inductively Coupled Plasma Method®
1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calcutation®

Colorimetric Method® i

1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method™
Digestion, Cold-Vapor Atomic Absorpticn
Spectrometric Method®

Digestion, Inductively Coupled Plasma Method®
Electrometric Method®™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®

2) Digestion, Inductively Coupled Plasma Method™
Dig
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10

11
12

13

14

arsuans
Vanadium

Zinc

asuaiy

Antimony

Arsenic

Beryllium

Cadmiurmn

Carbon monoxide

Chromium

Cobalt

Copper

Cresol

Dioxins/Furans

Hydrogen Sulfide
Lead

Manganese

Mercury

aua ‘

BT
Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™

b 2) Digestion, Inductively Coupted Plasma Method®™

FBAhased
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
isokinetic Samptling, Digestion, Inductively Coupled
Plasma Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Instrumental Analyzer Method!®
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ -
Adsorption Sampline, Gas Chromatographic Method™®!
Isokinetic Sampling, Analysis by ISC/IEC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®!
Absorption Sampling, lodometric Method™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!™
Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Cold-Vapor Atomic

16
17

18

19

20

21

22
23

~N

aguant

Nickel

Opacity
Oxides of Nitrogen

Selenium

Sulfur dioxide

Sulfuric acid

Tin

Total Suspended Particulate

Vanadium

Antimony

Barium

Beryllium

1sokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Ringelmann’s Method?

1) Absorption Sarnpling, Phenoldisulfonic acid Method™
2) Instrurental Analyzer Method™

isokinetic Sampling, Digestion, inductively Coupled
Plasma Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method

2) Instrumental Analyzer Method™!

Isokinetic Sampling, Barium-Thorin Titrimetric Method™
isokinetic Sampling, Digestion, inductively Coupled
Plasma Method™

Isokinetic Sampling, Gravimetric Method®

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ ) '
Adsorption Sa Gas ic Method™

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} Dige:



LENOVO
Text Box

LENOVO
Text Box


1-97-¢ ULMMULL

8/9

5

10

11

fsuaiy

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; Calcutation>#13

2) Digestion, Inductively Coupted Plasma Method;
Alkaline Digestion, Cotorimetric Method; Calculation®#'2
1) Waste Extraction, Colorimetric Methodl*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.
Method!>:0!

4) Di

13

14

15

16

17

18

19

arsuativ
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 Coupled
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 MethodLi51%

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

3) Digestion, Flame Atomic Absorption Spectrometric
Method1®

4) Digestion, Inductively Coupled Plasma Method!®]
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10

11
12
13

18
19

dTnaiy
Antimony

Arsenic

Barium
Beryllium

Cadmium

Chromium

Chromium (It}

Chromium (V1)
Lead

Mereury

Manganese
Nickel

Selenium

Silver
Vanadium

Zinc

FWhasaed
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!&"?!
Digestion, Inductively Coupled Plasma Method!®"?]
1) Digestion, Flame Atomic Absorption Spectrometric
Method[5,7,10]

2) Digestion, Inductively Coupled Plasma Method®7?

Digestion, Inductively Coupled Plasma Method!®7%)
Digestion, Inductively, Coupled Plasma Methaod;
Alkaline Digestion, Colorimetric Method;
Calculationl®"#912

Alkaline Digestion, Colorimetric Method®12

1) Digestion, Flame Atomic Absorption Spectrometric
Methodlé 10 .

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]

v .o

1BNE1981484

1. EENTIEAEINNTIN. UTENANTENTIERAIMNTIN, W.A. 2548. Haq msﬁﬁﬂﬁqﬂﬁqa
viaTanilildudr. snvRnayunen. 25 unvieu 2549. @l 123 0 ey 119,

2. ASENITNOATMNTIY. YIENANTENTIQAAMATIY, w.m.“JZ549. Fos AmunA1tiuna
mimi’uﬁﬁaﬂu'lua'\mnﬁswwaan'-a1mJa'awawﬁau”’ﬂwﬁ'ihﬁﬂ%'ufﬁaUL‘fJuL%aLwaq.
efernpunen. 4 Funew 2549, windl 123 meuiileny 1254,

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 Methods 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). S 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
Waste Physical/ Chemical Methods. Mercury in Ligui
SW-846 Method 7470A, 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, 19
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TSP High Volume Sampler Calibration

Site:
UTM 47P N 1596522 E 672270 Date:
Sampler: ETSP#40 Technical:
Recorder: ECRDS016339508 Approvat:
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg):
Temperature (deg C): 32.0 Temperature (deg K):
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Ha):
Brand: Tisch Environmental, Inc Qstd
Model: TE-5025A Qstd Intercept:
Serial#: Date
Plate or Qstd | IC
Test# (in) {m3/min} (chart) (corected)
1 11.98 1.693 56.0 55.21
2 10.46 1.583 52.0 51.27
3 7.44 1.238 48.0 47.32
4 469 1.066 40.0 39.44
5 322 0.887 8.0 37.48
wo
. /
o /
. 7
. » Calibrated by :
1w
£
w0
Approved by
100
“nm 025 078 125 1%, s 20
mim
This not be ‘without the of Envilab
www ng.com

Verification Report No.
AQ2300036-E002 -TSP 01

29 23
Sarawut W
Wisan R.

756.1
306.0
759.8
303.0

2.03738
-0.03733
18 Jan

LINEAR
REGRESSION

Slope = 22.1668
Intercept = 17.0224
Com. coeff=0.9920

# of Observations: 5
Range  hart 42
11-17  /min. 55

Accurmacy measuremsnt

FEANT:23 Rev 0001063

TSP High Vol ler Calibrati

Site: wiwvinpuIaaTadlwyad
UTM ; 47P N 1596617 E 672167
Sampler: ETSP#38
Recorder: 071

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

30.0

Date: 29
Technical:

Verification Report No.
AO2300036-E002 -TSP 02

23
w.

Approval: Wisan R.

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

Brand: Tisch Environmenta!, Inc Qstd Slope:
Model: TE-5025A dstd Intercept:
Seriali: 759 Date Certified:
Plate or H20 Qstd 1 IC
Test# (in) (m3/min) (chart) (corrected)
1 11.56 1.664 56.0 55.21
2 10.68 1.600 52.0 51.27
3 7.55 1.348 46.0 4535
4 499 1.099 400 3944
5 3.32 0.900 36.0 35.49
@0
00 /
o 7
v Calibrated by
x
I w
!
00
Approved by :
w00
00
ws  om IR o

aimio

www.evltesting.com

responel

2.03736
-0.03733
18 Jan

LINEAR
REGRESSION

Slope = 24.6306
Intercept = 12.5181
Cor. coeff.= 08927

# of Observations: 5
of 41
at1.1-1.7

Accuracy meAsuremert:

FEMNT-29 R 0001/08/61
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TSP High Volume Sampler Calibration

Site: Tsodauinasya
UTM : 47P N 1597414 E 672616
Sampler: ETSP#27
Recorder:

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

T 300

Brand: Tisch Enviranmental, Inc
Model: TE-5025A

Verification Report No.
AD2300034-E002 -TSP 03

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

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

303.0
Qstd Slope: 2.03736
Qstd Intercept: -0.03733
Date Certified: 18 Jan 23

LINEAR
REGRESSION

Slope = 23.8234
Intercept= 12.7080
Corr. coeff=  0.9923

# of Observations: 5
Range of 40
at1.1-1.7 m3/min. 53

Calibrated by

Approved by

I of Envilab Co Ltd

Serialit: 759
Plate or H20 Qstd I IC
Test# (n) (m3/min) (chart) (corrected)
1 11.89 1.690 54.0 53.33
2 10.43 1.584 50.0 49.38
3 7.54 1.349 46.0 4543
4 478 1.078 400 39.50
5 344 0.817 340 33.58
@o
=0 /
o -
.
H
x0
00
[ T R L
s
This report shall not be infull, wit
ing.com

ACCUPACY MEABUrOMENT.

TSP High Vol

Onsite
Site: wnnznanaiy (w1
UTM 47PN 1596484 E 672426
Sampler: ETSP#3
Recorder: ECRDS016339512

Barometric Press. (hPa): 1007.0
Temperature (deg C): 320
Average Press. (hPa): 1013.0

30.0

Brand: Tisch Environmental, Inc
Modet: TE-5025A

759
Plate or H20 Qstd | ic
Test# (in) (m3/min) (chart) (correcte:
1 11.76 1677 56.0 55.18
2 10.65 1.597 520 51.24
3 7.39 1.333 46.0 45.33
4 491 1.080 380 37.45
5 332 0.900 320 31.53
00 ‘/.
>
e ot
H
bome
i
&
20
w00
Dnnnﬂ 0zs om0 135 153 175
mtrin
Thvs report shall not be reproduced
www.evltesting .rom

d)

2m

pler Calibrati

Vaerification Report No.
AO2300034-E002 -TSP 04

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

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

303.0
Qstd Slope: 2.03736
Qstd Intercept: -0.03733
Date 18 Jan 23

LINEAR
REGRESSION

Slope = 29.4203
Intercept= 5.3319
Corr. coeff.= 09972

# of Observations: 5

Range of 39
1.1 - 1.7 m3/min. 56

Calibrated by

Approved by

without the written approval of Envileb Co. L.
Accuracy

FEMNT.2S Rav.SOTIR/61
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PM10 High Volume Sampler Calibration

Site: wihvinioudaaiasinyad
UTM 47P N 1596522 E 672270

Sampler: EPM#42

Recorder: ECRDS016180801

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

300
Brand Tisch Inc
Model: TE-5025A
759
Plate or H20 Qa
Test# (in) (m3/min) (chart)
1 10.73 1.649 52.0
2 7.59 1.390 46.0
3 6.23 1.261 440
4 428 1.048 380
5 347 0.946 340
w0
50
230 /
»

0

www

ChatReorder
\

Ths

shall

testing.com

Verification Report No.

AO2300036-E002 -PM 01

Date: 29 Sep 23
Technical: Sarawut W.

Approval: Wisan R.

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

Slope: 1.27576
Intercept: -0.02337
Date 18 23
Ic LINEAR
(coected) REGRESSION
33.03 Slope = 15.8412
29.22 Intercept = 7.2432
27.85 Cor. coeff= 0.9929
2414 SFR= 1.143
21.59 8sP= 3991
# of Observations: 5
Range of Chari 38
at SFR +10% 42
/‘

Calibrated by :

Approved by

mamo
withaud the wiittsn of Enviisb

Rccuracy

FEANT23 Ry SOTLONEY

Site:

PM10 High Volume Sampler Calibration

UTM: 47PN 1 7E 167 Date:
Sampler: EPM#29 Technical:
Recorder: Approval:
Barometric Press. (hPa): 1008.0 Corrected Pressure (mm Hg):
Temperature (deg C): 32.0 Temperature (deg K):
Average Press. (hPa): 101 3.0 Corrected Avg.Press. (mm Hg):
T
Brand: Tisch Inc Slope:
Model: TE-5025A Intercept:
Serjal#: 759 Certified:
Plate or Qa 1 IC
Test# (i) (m3/min) (chart) {corrected)
1 10.98 1.668 52.0 33.03
2 7.89 1417 48.0 30.49
3 6.61 1.298 440 27.95
4 4.45 1.089 38.0 24.14
5 312 0.898 340 2159
P
0
200 / <
~
= > Calibrated by :
! -~
I o
i
150
w00 Approved by
00
o 0z om s 1% I
mmin
not be ot infull, without th ) of Enwilab Co Lid
www.evitesting.com I

PMIDCal Hev O7 /1 Dta Miar 17,2020

29

Verification Report No.
AQ2300036-E002 -PM 02

23

Sarawut W
Wisan R.

756.1
305.0
750.8
303.0

1.27576
-0.02337
18 Jan 23

LINEAR
REGRESSION

Slope = 15.3558
Intercept= 7.9384
0.9943
1.143
40.14
# of Observations: 5

Range of Chart 38

at SFR+10%| 42

Mocuracy measu

FEMNT-29 Rat.0001/00/63
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PM10 High Volume Sampler Calibration

Site: TsadouTaazye
UTM 47P N 1597414 E 672616
Sampler: EPM#11
Recorder: ECRDS01

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

300

Brand: Tisch Environmental, Inc
Mode!: TE-5025A

iC

(corrected)

32,97
30.44
26.63
2410
20.29

amin.

Date: 29

Verification Report No.
AD2300034-E002 -PM 03

23

Technical Sarawut W
Approval: Wisan R.

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

T 303.0
Slope:
Intercept:
Date Certified:

Calibrated by

Approved by :

Enviiab Ca.Ltd.

Serial#. 759
Plate or H20 Qa
Test# {in) (m3/min) (chart)
1 10.54 1.632 520
2 776 1.403 48.0
3 6.12 1.248 420
4 491 1.120 38.0
5 319 0.906 320
w0
-
0 »~
¥ &
Iom
i
150
100
s
0z o
www.evltesting.com

10l Rew 07 s D Moy 17,2020

1.27576
-0.02337
18 Jan 23
LINEAR
REGRESSION
Slope = 18.1008
Intercept =  4.0480
Corr. coeff.= 0.9928
SFR= 1.139
ssp= 3891
#of
Range of k1
SFR +1 41

Accuracy

C PM

Plate or
Test#

[N N T

«0

a0

%0

e Recorder
8

150

50

PM10 High Volume Sampler Calibration

Site: tnenaai 1
UTM : 47P N 1596484 E 672426
Sampler: EPM#41
Recorder: ECRDS016180800

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

Brand: Tisch Environmental, Inc
Medel: TE-5025A

Seriab¥: 7569
Qa |
(in) (m3/min} (chart)
10.62 1.642 52.0
7.68 1.389 48.0
6.77 1.314 44.0
4.49 1.074 38.0
312 0888 32.0
~
»
-
o5 s 00 125

Verification Report No.
AO2300034-E002 -PM 04

Date: 29 Sep 23
Technical: Sarawut W.

Approval

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

ORI
Slope:
Intercept:
Date Certified:
CALIBRATIONS
IC
(corrected)
33.04
30.50
27.96
24.15
20.33
Calibrated by :
Approved by
150 "

mtrin

This report shall not be reproduced excapt infull, without the written 2pproval of Enviiab Co Ltd

www.evltesting.com

PMAIO Cal ey, 07 {1 Do Ma¢ 17,2020

Environments

Wisan R.

: 765.3
: 305.0
: 759.8
1.27576
-0.02337
18 Jan 23
LINEAR
REGRESSION
Slope = 17.3497
Intercept = 5.2450
Com. coeff=0.9913
SFR= 1.144
8sP= 3949
# of 5
Range of 37
at SFR 1 42

Accurmcy
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ca on st ort

Report No.
A02300036-E002 -SLM 01

PM [0 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 °C  Humidity 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) (d]B)
93.78 93.66 -0.12 93.78

Calibrated By:

Date:

Approve By

Aszmelal 01/02/2566 www.evitesting.com

ca o st o

Report No.:
A02300034-E002 -SLM 02

PM 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&iaer

Serial No.1351075
Date of Calibration : 16 March 2023

Resu t 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

This report shall not except the written

sselal 01/02/2566 www.evitesting.com
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Report No.:
AO2300034-E002 -SLM 03

PM Onsite UTM 47P N 1596474 E 672416

Calibrated Date: 29 September 2023
Site : 1umzaaroh (y 1 1amehindu)
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

Resu t 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

www.evitesting.com

Ussaatel 01/02/2566 vironmantal coeponaibiity with Rccurncy mevsuramont FE-MNT-01-22 Rev.01

Report No.:
AO2300036-E021 -SLM 01

PM [J Onsite UTM 47P 1514457 654222

Calibrated Date: 4 October 2023
Site : US¥w WU 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:

www.evitesting.com

Useniald 01/02/2566 Acourazy FE-MNT-01-22 Rev.01
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TISC

Environmental

Date: January 18,2023
Jim Tisch
Model #:  TE-5025A

Vol. Init
Run {m3)

w e W N
~

Vstd Qstd

Qstd=

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

RECALIBRATION

DUE DATE:
] 1 2024
Calibration Certification Information
Rootsmeter 5/N: 438320 Ta: 294 K
Pa: 750.1 mm Hg
Cafibrator $/N: 0759
Vol. Final avol ATime AP AH
(m3) (m3) {min} {mm Hg)
2 1 1 3.2
4 1 0.9950 6.4 4.00
6 1 0.8850 80
8 1 8.8 5.50
10 1 0.6990 128 8.00
Data Tabulation
Qa A Ta/Pa
Va
0.
0.9915
2 1179
1
m=
r=
Calculations
Va=
ATime
For flow rate calculations:
b Qa= Ta/Pa

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

www.tisch-env.com
TOLL FREE: {877)263-7610
FAX: {(513)467-8009

Certificate No. :

Submntitted by :

Equipment

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Teh{02) 964-6211 Fax.(02) 964-5155, e-mail - calibs

Certificate of Calibration

66-200066-1

Page : 1of2

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

Electronic Balance

Manufacturer :  Sartorius Model : SECURAI25-18
Serial No. @ 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

On site calibration was catried out at the B304 Balance Room, Eavilab Co., Ltd.
(21.7t0220) °C
47.01047.1) %

(1015.0 to 1016,0) mbar

Ambient Temperature :
Relative Humidity

Air Pressure

01 March 2023
01 March 2023
04 March 2023

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

Edition 7 - November 2022

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

Standard Weights
ID No,
E261-E2624

The Uncertainties are for a confidence probability of approximately 95%

Cent, No,
02222345

Due Date
10 Nov 2023

1 -
National Institute of Metrology (Thailand), (NIMT)
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Certificate o

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

Result of Calibration : Without Adjustment
UUC Condltion As-Recelved 1 Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
® (® 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
100 €.0000
120 -0.0001

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 error Load test : 20 ¢

A B c D E B E D

0.0001 0.0001 00000 0.0000 0.0000 g

Repeatability Load test 100 B
Stdev. 0.00004 £

-olo-

Certificate No. 3

Submitted by :

Equipment :

Environment :

Date of Recelved :

Date of Calibration :

Date of Issue :

Calibrated by ¢

Certificate of Calibration

66-410024-1 Page : 1of2

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

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 IDNo.: ELABTMHTC10003
Ambient Temperature : 23 +2 °C

Relative Humidity : (50 £ 15) %

08 March 2023

09 March 2023

09 March 2023

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.
400034 & 400036 SC-H-00021/66 11 Jul 2023

The Uncertainties are for a confidence probability of approximately 95%

Due Date Trageability
Success Gateway Co., Lid., Accredited by TISI Calibration No.0268
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Certificate of Calibration

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

UUC Condltion As-Received : Good

Result of Calibratlon :  Without Adjustment

fion Temp
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
e (‘c) (c) (°c)
25.01 250 0.0 T a6

Result of Calibration :  Without Adjustment
Functlon : Humidity measurement

Reference Temperature @ 25 °c

Standard Humidity UUC Reading G i 1
( %R.H.) (%RH.) (%RH.) (1 %RH)
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 enly.

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

providing a level of fidence of approximately 95%

-00o -

Gr of Pro

Part Number: EO04NI9SE15A00V3
Cylinder Number: EB0140762

Laboratory: 124 - Plumsteadville - PA

PGVP Number: A12021

Gas Code: CO,NO,NOX,802,BALN

:E Protocol

‘Reference Number.  160-402021734-1
. Cylinder Valume: 144.4 Cubic Feet
Cylinder Pressure: 2015 PSIG
Valve Outlet: 660

Certification Date: ~ Feb 19, 2021
Date:
Cartification performed
600/R-12/531, using the
uncertainty as stated below
ANALYTICAL RESULTS
.Componant Requestad Actual Protocol Total Relative Assay
G i c i Method Dates
NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE . 45.00 PPM 4462 PPM G1 +1- 1.4% NIST Traceable 02/1212021, 02/19/2021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 +-1.1% NIST Tracaable 02112/2021, 02/18/2021
-CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceabte 02/15/2021
NITROGEN
CALIBRATION
Lot 1D No Concentration Date
NTRM 200611-04 ccrorees 49.82 PPM NITRIC +-1.0% ‘Feb 02, 2025
PRM 12386 D6B85026 9:51 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206888 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 214% Aug 15, 2021
NTRM 0141709 KALD03180 49.67 PPM SULFUR DIOXIDENITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALDO4716 4857 PPM CARBON MONOXIDEMNITROGEN +-0.6% Jun 07, 2024
RGM abave to the used
ANALYTICAL EQUIPMENT
Analyticat Last Calibration
SIEMENS ULTRAMAT 6 N KD578 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicalet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
iS50 FTIR AUP2010245 SO2 FTIR Jan 21 2021
Triad Data Available Upon Request
NOTES:
Gross Weight: 28.4 Kg
Net Weight: 4.5 Kg
PO# 5221000405
CERT 3082.05

Page 1 of 160-462021734-1
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Calibration Report No.: AP-N6609003
Calibrated Date: 1-Sep-23
PM D Onsite

Information

Analyzer
Model: T200

Analyzer

Calibration
SIN: 792
ZERO AIR Genearator ZAG7001
SIN: 644

Environment: Temperature__25.1 °C

GAS Drift *
(pp)
00 16
6.2 6.2
Check
GAS
NO 03
NO, 06 0.0 06
09

Page:1/1

Manuyfacturer
S/N: ENOAIT20000108

§02 Conc 45.34 PPM
CO Conc 4500 PPM
Date: Feb 1 EB0140762

Humidity:__51__%RH

Reading Value ~Expected Value

_(ppb) _ (ppp)
0 400.0
3.0 0.0 0.4
0
3.0 0.0
400.0

Single Point Calibration Chart

450
* 400
350

250
200
150
100

Analyzer Reading (NO)

NO Reaference Value (ppb)

Yils report shall not be reproduced except Infullwithout the written 2

423,0
40810

o e

Calibration Report No.: AP-N8809003 Page: 11
Calibrated Date: 1-Sep-23
L
PM a Onsite
Jate
1
0100 - 50000°PPB PPB 500 500
c02 PPB 05 0.2
00+-50 ce/min 511 532 N
cefmin 80
v
\'B 819 819
+- 200 - ' “
TEMP c
7 7
Dreagee C B
MOLY Temp B Dreages C 144 315.0
RCEL PRES cantant IN-Hg-A 10 10
SAMP PRES 20-30 contant 28.4 i
1403 0.620 : 0.801
Stope 1+-03 0.848 0,813
Offset A0 to + 150 mv 102 15.3
to + 150 mw 2.0 34
NO 0 ppb 45 03 -
NOx 0 ppb 6.2 09
Velus NO 400 ppb 4200 405.0
NOx 400 ppb 4230 408.0
C:
Date: -SEep-.

T RELLS

Noatiss Suply i

his report shali not bereproduced except infullwithaut the wiitten approvet of Neediss Supply Instrument Coul™
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Calibration Report No.: ES-S6609006
Calibrated Date: 1-Sep-23

pm [ onsite

Instruments Information Page:1/2

Type: Analyzer
Model: AF22e

Manufacturer Environnement France
S/N: NSOESAAF32E453

Calibration
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN
Environment: Temperature__24.5 'C Humidity:__50 %Rl
Calibration
Status " Reference Reading "
ey e D
T 40007 3B U_ pe 18
0.5 400.0 402.0 02
Single Point Callbration Chart

500
400

ae 300 A Before

g

E 200 ===~ Aftor
100

Q
i 0 Reference (ppb)
Jru
his shall not be reproduced except Infullwithout the written of Neédiss Instrument

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

+5 V Sensor
+4 v 4068 +#33V 33
+24 V 2419 +H2V 1.9 v
v 5 A\ IUWiamp. 443 i mA
v A )
mv Dark PW sig.
. my ref: 0 mv
JV.sig. - mv BM sig... m\}v
Meas ratio 0.34 o
a7 Raw trend _11
@w ) ‘244 inst.meas:: ‘ PP
uv - 4.7
Internal Temp. - .__.319 _deg.C
Gas Pr.. - 870 hPa ump Pr, 355.5 hPa
18.7

Calibrate

Date:

Neediss Supply tnstrument

e e s

b

duced except infullwithout the written spprove of Need;

e



LENOVO
Text Box

LENOVO
Text Box

LENOVO
Text Box

LENOVO
Text Box


¢-971-¢ UtnMyLY

91/21

co

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

pm L] onsite
. Instruments Information
Analyzer Type:
Model: T300
Calibrator Unit ~
Dilutor Model ESA MGC101
S8/N: 792
ZERO AIR Genearator ZAG7001
SIN: 644
Environment: Temperature__245__°C
Calibration
Status Reference Reading
Before| a0 1.3
I 00 0.7

. . Page:1/2
Manufacturer-API
SIN: EC
Standard Gas

S0O2 Conc 45.24 PPM
CO Conc 4500 PPM

ire Date: Feb 19,2024 EB0140762
Humidity:_51 _%RH
Drift Reference Reading :
(PPM) EPMy Drift%e 1
13 45.0 445 0.6
0.7 45.0 452 i 0.2

Single Point Callbration Chart

45
40
35
30
25
20
15
10

Reading (PPM)

nis report shall mot be reproduced except infullwithiout the witten approval of Neodiss

Reference (PPM)

45

Instrument

co r a n t

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

pM [ onsite
date 8-Jun-22
Tme 10:51 .
Range 0.1-1000 PPM PPM 50 50
Stability (0.1-2PPB ) Ppb 0.04 0.2
2500 - 4800 MV. mv 4465.6 44313
CO Reference 2500 - 4800 MV, myv 37302
MR Ratio 148, 1.20
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 287 286
Sample Flow 720 - BBO cc/min oocolmin «, 904 898 |
Sample Temp 44 - 52 deg.C deg.C 485 - 43.3
Bench Temp 47 - 49 deg.C deg.C 48 48
Wheel Temp 66 - 70 deg.C deg.C 68 68
Box Temp 27 - 60 deg.C deg.C 333 348
PHT drive 250 - 4750 mv. mv | 29123 2913.5
Slope 0.800 - 1.200 H 1.197 1.138
Offset 0.05 +/- 0.2 -0.015 2001
Zero Gas 0 PPM 13 07
Span Gas 45 PPM 445 452 + 5% of Ranga

Calibrate By

Date

12 report shed no! ve ragroduced exaept infuibwitiout fhe wiitfen

Neediss Supply nstiumen
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Calibration Report No.: SV-W6609004
Calibrated Date: 1-Sep-23

PM tl Onsite
Instruments Information

Analyzer Type:
Model: AC32e

Calibration

SIN: 792
ZERO AIR Genearator ZAG7001
S/N: 644

Environment:_Temperature_ 24.4 “C

GAS  Reading Value

GAS

Analyzer Reading {NQ)

his report sha not be reproduced except nfu winout the wrtten

Page:1/1

Manufacturer Environnement SA. France
SIN: NNOESAAC32E277

S02 Conc 45.34 PPM
€O Conc 4500 PPM
Feb 1 . .. EBO140762

Humidity:_ 50 %RH

1.0 a0 04

Value

0.0

Single Point Calibration Chart

0.0 400.0
NO References Valua (pj

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

Page:1/1

PM o Onsite

Calibrate B

D

‘E

Needise Supplhy nstrument €o,.Lid.,

Inatrdmentt Cogls

his sholl not be reproduced exeept iINfUllwithiout the Written spproval ot Neediss
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Calibration Report No.: ES-$6609005
Calibrated Date: 1-Sep-23 .
pm [ Onsite

Instruments Information Page:1/2
Analyzer Type: Analyzer [France
Model: AF22e S/IN NSOESAAF3ZE454
SiN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__24.6 °C Humidity:__ 50" %RH
Calibration
Status  Referéfice ing Drift Reference ;
(oob) ooB) . e Drift%
Bofore _ 1 ‘ 19 400.0° i
Aftol Q.0 0.7 a7 400.0 402.0 02
Single Point Callbration Chart
500
400
7
g 300 ~——a— Before
g
E 200 == AtO
.100 -
Yoo
0
L 0 Reference (ppb} WP R
‘ - - L, N R *
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S02

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

+4V ' 4068
24.4
1
0.7

uv
3
R

18.7

Calibrate By

Date:

his shal not be

mv +33V
12v
'
A
mv PM
PM ref..
my > PMsig. .
Meas ratio
Raw trend
HV PM
Chamber T,
hPa

Neediss Supply instrient c.,ul.,m

Infullwithout the written
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1386
11
228

50
355.5
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Calibration Report No.: 6609010
Calibrated Date: 1-Sep-23
pm [ onsite

Analyzer Type:

ZERO AIR Genearator
s -

Environment: Temperature,

Calibration

Status

Calibraté

Information

Model: 48C

5

0.0

SIN: 792
ZAG7001
/N: 644

Reading {PPM)

D:

_ 248

Neediss Supply
his report shail not be reproduced except Infullwlthout the written

Page:1/1
Themo
SIN:

S02 Conc 45.34 PPM

CO Conc 4500 PPM
Date: Feb 19,2024 EB0140762

Humidity:_ 52 %RH
Drift%
0.7

Single Point Callbration Chart

—a— Before

---%-—- After

NN

Calibration Report No.: AP-N6609005
Calibrated Date: 1-Sep-23
e O onsite
Instruments Information

Analyzer Type:
Model: 200E

Calibration

SIN: 792
ZERO AIR Genearator ZAG7001
SIN: 644

Environment: Temperature__24.3 "C

Calibration Check

Zero
GAS Reading Value Expected Value
(ppb) (ppb)
NO. 24 0.0
NOx 6.1 0.0
Calibration Check

GAS ing Value

NO, 09 0.0

NOx 28 0.0

450

<) 400
=3 350
g 300
=1
5 250
4 200
) 150
g . 100.

50

his report shall not be reproduced except infullwithout the written

rift

24
6.1

Drift

0.¢
26

NO Reference Value (ppb)

Page:1/1

Manufacturer API
S/N: ENOAI200E02738

$02 Conc 45.34 PPM
CO Conc 4500 PPM

Expire Date: Feb 19,2024 EB0140762
Humidity:. %RH
Reading Value  Expected Value
(ppb) {ppb) Drift%
387.0 “400.0 1.7
40 0.0 05
391.0 400.0 -1.1
Reading
Drift%
408.2 0.0 04
408.0 400.0 1.0

Single Point Calibration Chart

I

Envilab
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Calibration Report No.:

na

AP-NB609005

Calibrated Date: 1-Sep-23

PM o Onsite

Time

Gas)
Flow

PMT Datactor
AZERO
HVPS

DCPS

PRES
PRES
Slope
Nox Slope
Offset
Offset
and Cal
Value NO
NOx
Span Value NO
—_—
NOx

Calibrate By :

his report shall ne

10:10
- 500.00 PFB
02
50

400-300 constant
+i- 200

+-1
4
§+-5
0 contant
contant
+-03
1+-03
0to+ 150
10to + 150

400
400

ri

mw
mv

cation

337 -

74
3144

29.0

0.820
0.848
10.2

20

37
6.1
387.0
3910

Neadiss Supply lestrume

t

17
28
405.0

408.0

Co., Lt

t+ be reproduced excepT infullwithout The written spprovel of Nesd:

Page:1/1

S 2

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

e [ Onsite

Instruments Information

Page:1/2

Analyzer Type: S02 Analyzer Manufacturer APl
Model: 100A S/N: ESOAIT 10003032
Calibration
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
Status Drift Reference }
. b Drift%
0.0 14 1.4 400.0 4101 1
After 0.0 0.6 0.6 400.0 40286 0.3
Single Point Calibration Chart
500
400
o
g 300 ——ir— Bofore
£
E 200 oo ATt
100
0
0 400

‘nig report shall not be reproduced

Reference (ppb) ‘

nfullwithout the written approval of Nesdiss Supply Instrument Co.l
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S02

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

1-Sep-23
8:30
- 20000
{Zero Gas) 0.2
Flow (-
Detector - 5000
- 5000
constant
2500 (+- 200)
(+H-1
BOX TEMP
TEMP
lamp
Ratio 30-120
Light (Zero Gas)
PMT - (+200)
famp
PRES contant
PMT Vaits (+/- 500}
Cone 1000 (+/- 250)
Slope (+- 0.3)
S$02 Offsat 250
at Zero 0.2
Stability at ) 2 400
Gas PPB) 0
Span Gas PPB 400
Callbrate By :
Date:

PPB
PPB
colmin
my
mv
v
mv
Dreagee C
Dreegee C
Dresgee C
my
%
PPB
mv
my

av
PP

PPB

nee

Kaeaisg

Supply (nstvum

500
04

666
243
34
725

50
328

[X]
3251

B4

38.5
276

2010
1005
1.054
847
0.4
04

14
410.1

500
0.2

662
28.2
343

50
35.4

8.3
3251

B74

38.5
278
38
27:3

2008
1003
1.053
90.4
0.1
02

[13]

+ 5% of

‘His report shoall not be reproduced except infullwithout the written epprovel of Neediss Supply Instrument Co.L

C n

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

Instruments Information

Analyzer Type:  Analyzer
Model: CO12E _

Calibration

SIN: 792
ZERO AIR Genearator ZAG7001
S/N: 644
Environment: Temperature,

Calibration Report

Status  Reference Reading

(PPM) (PPM)

After 0.0 1.783

8858

25
20
15
10

Roading (PPM)

er

247 °C

Drift
PPV

1.8

Page:1/2

Manufacturer Environnement SA.France
S/N: ECOESACO12E203

$02 Conc 45.34 PPM
CO Conc 4500 PPM

Expire Date: Feb 19,2024 EB0140762
Humidity:__51 _ %RH
Reference Reading N
PPM) Drift%
44.89 -0.1
45.0 45.00 0.0

Single Point Calibration Chart

Reference

—ar— Before

—-=x=== AfteT

45

Envilab C

his report shell not be reproducad except Infullwithout the written approval of Neediss Suppl S
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CO Analyzer

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

1-Sep-23 Time 10:09:00
Supplies
Option 0.0 mv V Sensor 5 A
av 33 v +24V 242 v
2V 1.8 v +5V 51 v
+24V 14 mv
Bench
R current ratiao 884.7 mA Pbse current 618.2 mv
Optical T 46.0 deg.C T 042 deg.C
Measure sig. 506.4 myv Refer Sig. 456.4 mV
sig 945.0 mv Max Sig. 2840 mv
Ratio 1.109 Ratio 1.105
raito 1.109 Internal Temp. 289 deq.C
Temp. 46.0 deg.C Presure 997 hPa
Up Presure 947.0 hPa Flow 59 Ith
Calibrate By:

Date: 1-Sep-23 Date: -Sep-

155

Neediss Supply insiry 13

Envilab Co.,L

his report shell not be reproduced except infullwithout the witten opprovel of Neediss Supply Instrument Co.L

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

Instruments Information

Analyzer Type: N
Model: 200E

Analyzer

Calibration

SIN: 792
ZERO AIR Genearator ZAG7001
SIN: 644

Environment; Temperature_24.3 °C

Calibration Check

GAS Value
09 0.0

NOx 27 00

GAS Value Expected Value

NO 0.4

NO; 0.0

NOx 0.8 0.0

450
5 400
% 350
£ 300
5 250
5 200
) 150
©
é 100
50
0
00

pis report shall not be reproduced except Infullwithout the written 2p

0g
27

04
04
08

Manufacturer AP
S/N: ENOAI200E03407

S02 Cong 45.34 PPM
CO Conc 4500 PPM
Expire Date: Feb 19,2024

Humidity:__50 %RH

Expected
400.0

40 00
4120 400.0

value Expected

20 00
405.0 400.0

Single Polnt Callbration Chart

NO Referance Value (ppb)

oravel of Neediss Supply InsTrumen

Page:1/1

EB0140762

Drift%
1.0
0.5
1.6

Drift%

0.2
0.6
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Calibration Report No.: AP-N8609006
Calibrated Date: 1-8ep-23

PM O Onsite

Valu
Date 1-Sep-23
Flow
constant
DCPS +- 200
RCELL TEMP 1
TEMP 20-35
TEMP 741
ZS TEMP 5044
315 +-5
PRES 0 contant
contant
NO Slope 14-03
Slope 14-03
Offset -10fo + 150
Offset 0to+ 150
and Cal Value
Value NO 0
NOx o
Span Value NO 400
NOx 400
Calibrate By :

Date:

his report shal not be reprocuced except infullwithout the written spprovet of Neediss Sup|

PPB
PPB
cclmin
ce/min
my
my
A
mv
Dreagee C
Dreeges C
Dreegee C
Dreegee C

c
IN-Hg-A
IN-Hg-A

mv
myV

ppb
ppb
opb
ppb

ca

500
[i5
511
80
274
542
819

50
337
74

3144

29.0
0.820
0.848

10.2

20

1.8
27

408.0
412.0

st

Env

500
02
532

329
7a

315.0
10
204
0.801
0813
15.3
34

04
08
403.0
405.0

Page:1/1

Nots

ply Instruent Co.L

S 2 na er

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

Instruments Information

Analyzer
Model: 100A

Calibration
S/N: 792
ZERO AIR Genearator ZAG7001
SIN: 644

Environment: Temperature__25.3 °C

Calibration
Status  Reference Reading
(opb)
0.0 1.0
After 0.0 0.3

Drift

1.0
0.3

Manufacturer AP
S/N: ESOAIT10003031

502 Conc 45.34 PPM
€O Cong 4500 PPM
Expire Date: Feb 18,2024

Humidity:__51 _%RH

Single Point Calibration Chart

500

300

200

Raading (ppb)

100

Reference (ppb)

e ;
Gpb)__ (ppb)
400.0 400.0
—u— Before
==y~ After
400
Eovilab

Page:1/2

EB0140762

Drift%

04
0.0

‘his report shell not be réproduced except Infullwithout the written approvel of Neediss Supply Instrument Co.l*
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S02 ca on t o

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

1-Sep-23
15:20

- 20000 PPB 500 500

Stabiity (Zero Gas) 0.2 PPE 0.6 0.2
Flow (H- ceimin 637 620
Detector - 5000 mv 242 242
PMT Detsctor - 5000 my 193 40.5
400-900 constant v 632 630

TEMP 50

TEMP 354 36.0

PMT TEMP 8.5 8.0
uv 000-4900 mv 2900 2800
Lamp Ratio 82.9 829
Light {Zero Gas) PPB 254 254

PMT mv 125 125
lamp -oup - (+200) mv 1.5 15

PRES 20-30 coniant IN-Hg-A
Volts 2000 (+- 500) mv

Conc 1000 (+/- 250) N PPB 1005 1011
Slope 1(+-0.3) - 1.040 0.824
Offast < 250 mv 51.9 1455

at Zaro 02 PPB 0.2 (X

at Span 2 400 PPB 06 02

Gas PPB) 1] PRb 10 0.3
Gas (400 PPB) 400 ppb 403.0 40090

Calibrate By :

Date:

ne |

Keedise Supty ngirument Co.

Envilab Ca.,Lt:
Tis report shall not be reproduced except infullwithout the written approvel of Neediss SupPry

+ 5% of Range

CO na r n t o
Calibration Report No.: ES-C6608004
Calibrated Date: 1-Sep-23
pm [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E $IN: ECOESACO12E204
Calibration
SIN: 792 S§02 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
Status  Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) ®PM)
0.0 2.001 20 45.0 4478
After 0.0 0.861 0.9 45.0 45.02 0.0
Single Point Calibration Chart
50
45
40
E 250 —a— Before
2 25
E 20 ——
15
10
5
0 45

‘his report shall not be reproduced ex:

Reference (PPM)

cept infullwithout the written approval of Neediss Supply Instrument Co.L~
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CO An

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

e [ onsite
Signal Velues

Date
Power Supplies
Option

A
+12V

v

IR current ratiac
T
Measure sig.

Min sig.

inst. Ratio
Ref. raito
Temp.

Up Presure

Calibrate By

Date:

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

1-Sep-23

0.0
33

11.8
11

884.7
46.0
506.4
9450

1.108
1.109
46.0

947.0

1-Sep-23

cation
10:08:00
mv +5 V Sensor
Vv +24 'V
HV
my
mA Pbse current
deg.C Pbse T.
my Refer Sig.
my Sig.
Ratio
nternal Temp.
deg.C Presure
hPa

t

242
51

618.2
-24.2
456.4
2840

1.105

28.9
997
59

Date: 1-Sep-23

-

IS5

Neediss Supply instrument Co.,

Envilab Co.,Ltd.

my
deg.C

mv

my

deg.C
hPa
\h

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
Check:
PM-10 Inlet PM-2.5 Size Selective Filter Cassette Pump %
Pass Pass Pass Pass 3I Pass Pass
Calibrator Simulator Temperature Measurement
Instrument ! Refference
45.0 ‘Reading{ Ave.] ! TCReading
ambient -10.0 0.0 20.0 45.0 25.0 249
Filter -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :

Calibration mode 3 AMB Flow Device

Flow set :

at Ref
Flow Measure (Avg.)
16.67 LPM

Engineer

Issu Dates

16.67 LPM

Flow Calibrator{Avg.10)
16.70 LPM -0.03 LPM

1-Sep-23

except

Flow Difference

Date?

We krow the best

1-Sep-23

to save etwvlronmient
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Request No.

Submitted by

Address

Calibrated at

Instrument Calibrated :
Description

Manufacturer

Modet

Serial No.

nTISTR

CALIBRA
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Envilab Co.,Ltd.

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

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

Ambient Environment

23+ 3)°C

: Sound Level Calibrator Temperature

: Bruel & Kjaer Relative Humidity : (50 + 15) %
: 4230 Ambient Pressure  : (101.325 + 1.500) kPa
: 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A §/N 122037,

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

2

3

4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6

. Audio Analyzer 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.

Date of Receipt

Date of Calibration

Advertising the

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat pathumthani 12120, Thaitand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9003

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

14 Mar. 2023
16 Mar. 2023

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

Offlce/Laboratory

Soi 1€, Bangpoo Industriat Estate, Sukhumvit
Amphoe Muang, Changwat Samutprakan
Telo(66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th X
Envilab Co.,Ltd.

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

Tolerance limit

[EC60942:2003 Class 1

Standard Microphone Measured Sound Pressure  Deviated value Uncertainty

Type Level (dB) (dB) (dB)
+0.10 dB

1/2 inch Bruel&Kjaer 41 93.78 -0.22

2. Frequency

Standard Microphone Measured Frequency Tolerance limit
Type (Hz) (Hz) (Hz)
-1.0 1.5

3. Total distortion

‘Deviated value Uncertainty
i
1EC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180 +1.0%

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) ' 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 105 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 Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011266031401056001
End of Certificate 212

Date of Calibration 7 16 Mar. 2023

Date of Issue % 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 15 obtained from the governor of TISTR.

FM.BL.MTC,002 Rev.4

Office/Laboratory offic
Soi 1C, Bangpoo Industrial Estate, Pl
Amphoe Muang, Changwat Samutprakan
Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathurnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.cr.th Websitewww.tistr.or.th

900,

7

Envilab Co.,Ltd.
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ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 February 2023 CERTIFICATE NUMBER 187971

10of2

Putsar Instruments Plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire

YO14 OPH RS
United Kingdom

o : :

Instrument Information

Manufacturer: Pulsar Instruments Plc Notes:

Modei: Model 45

Serial number: PP0024

Class: 1 1
Firmware version: 2:6.0.328

Test summary
Date of calibration: 21 February 2023

The calibration was performed raspecting the requirements of ISO/IEC 17025:2017.
Periodic 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.

bout conformance of the sound level meter to the full

from an ind ting

level meter ed to the
acoustical test of frequency g were not provided
C 61672-3:2013 cover only subset of the

specifications in IEC 61672-1:2013.

Notes

Envitab Co.,Ltd.

Certificate Number:

1
Page 2 of 2
Environmental conditions
The following conditions were recorded at the time of the test:
Before Pressure:  100.79 kPa Temperature: 22.4 °C Humidity: 44 %
After Pressure: 100.75 kPa Temperature: 22.5°C Humidity: 44.6 %
Test equipment
M nufacturer Mod | +8eralinumber
TG4001 327881
Attenuator || Girrus Research ZE:952 93487
Environmental Monitor lv Comet T7510 16966334
Additional instrument information
Instruction manual:
Reference ievel range: Single range
Pattern approval: No
Source of pattern approval: -
Preamplifier Microphone
Model: PA40 3 Model: PM1
Serial number: 2380 Serial number: 012381D
Test results summary
Test ult
Toneburst response Complies
Electrical noise-floor Complies
i Linearity Corplies
Electrical Frequency .
weightings Complies
Freguency and time "
weightings at 1 kHz Complies
C-weighted peak Complies
Overload indication Complies
High level stability Complies
 Long-term stability Complies

Frequency

Envilab Co.,Ltd.
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ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 February 2023 CERTIFICATE NUMBER 187978

Pulsar Instruments Plc
-]

ad

Hunmanby

North Yorkshire

YO14 0PH

United Kingdom

, e H

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 \ce with proced from IEC 81672-3:2013.

r testing ully completed the class 1 peri
the tests were performed.

The sound level meter
3:2013, for the environ tions un

class )
in the and (b)
specifications in |EC 61672-1:2013.

Notes

Envitab Co.Ltd.

jodic tests of |EC 61672-

atthe

Environmental conditlons

The following conditions were recorded at the time of the test:
Before  Pressure: 100.82°kPa
After Pressure: 100.80 kPa

Test equipment

TTi
Attenuator Cirrus Research
Environmental Monitor
Additlonal Instrument Information
Instruction manual:
Reference level range: Single range
Pattern approval: No
Source of pattern approval: -
Preamplifier
Model: PA40
Serial number: 2409
Test rasults summary
Test Result
Toneburst response Complies
Electrical noise-floor Complies
Linearity Complies
Electrical Frequency .
weightings Compliss
Frequency and time "
at1kHz Complies
C-weighted peak Complies
Overload indication Complies
High leve! stability Complies
Long-term stability Complies
Acoustic Fraguency Complies

Temperature: 22.3°C
Temperature: 22.4 °C

Model
TG4001
ZE:952
T7510

Microphone
Model: PM1
Serial number: 012396D

Humidity: 44 %
Humidity: 44 %

Certificate Number:
187976

Page 2 0f 2

§ rial number
327881
93467
16968334
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ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 February 2023 CERTIFICATE NUMBER 187986

Pulsar Instruments Plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire

Y014 OPH

United Kingdom

ic
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 t hed data as

described in the operating manual of the associated sound level here applicable).

in accordance with
correction data

The absolute sensitivity at 1 kHz was d using an sti i conforming to
IEC 60942:2003 Class 1.

Environmental conditions
Pressure: 100.80 kPa
Temperature: 23.0 °C

Humidity: 36.0%

Page 10f 2

Free-Fleld Frequency Response : Tabular

Frequency (Hz)

63
a0
100
126
160
200
250
318
400
500
630
800
1000
1250
1600
2000
2 500
3150
4000
5000
6300
8000
10 000
12 500
16 000
20000

Free-Fleld Freq R«

-5

Frea-Field Sensitivity (dB rel 1 kH2)

100

Flold Sensitivity Actuator Response
(dB)

{dB rel 1 kHz)
0.04
0.06
0.07
0.07
0.07
0.08
0.06
0.08
0.06
0.05
0.04
0.02
0.00
-0.03
-0.05
0.10

:-0.17
-0.28
-0.39
-0.52
-0.56
-0.46
-0.21

0.11
0.00
-1.43

1000
Freguency (Hz)

0.21
-0.09
-0.02
0.02
0.05
0.06
0.05
0.06
0.06
0.05
0.03
0.01
-0.03
0.07
017
030
-0.48
0,78
4.21
477
-2.52
3.53
491
6.40
-7.96
-10.49

Co. Lid.

Cortificate Number:
187986

Page20f2

10000
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ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 29 June 2023

Pulsar Instruments Plc

Acoustic House

Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH
United Kingdom
Instrument information
Manufacturer: Pulsar Instruments Plc
Model: Model 45
Serial number: PP0015
Class: 1

Firmware version: 2.6.0.328

Test summary

Date of caflibration: 28 June 2023

The nwas respecting the
Peri were in accordance
The sound level meter testing
3:2013, for the environ ons un
Notes

CERTIFICATE NUMBER 194457

Page 1 of 2

Notes:

ISO/EC 17025:2017.
from IEC 61672-3:2013.

ully completed the class 1 periodic tests of IEC 81672-
the tests were per rmed.

Envilab Go.Lid.

ISSUED BY Pulsar Instruments Plc

DATE OF ISSUE 22 June 2023 CERTIFICATE NUMBER 184461

Pulsar Instruments Plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire

YO14 OPH

United Kingdom

Microphone capsule
Manufacturer: Pulsar Instruments
Model: PM1

Serial Number: 012382D

Callbration procedure

Date of calibration: 22 June 2023
Open circuit: 49.5 mV/Pa
Sensitivity at 1 kHz:  -26.1 dB rel 1 V/iPa

hed data as

The microphone capsule detailed above has been calibrated tot
here applicable).

described in the operating manual of the associated sound level

an in accordance with
nse correction data

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

Environment conditions
Pressure: 101.20 kPa
Temperature: 21.0°C

Humidity: 55.0 %

Envilab

Page 1 of 2
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Service o

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 Recal ok T
meter using USB cable or the meter to crash. teca o Ger’;yi h
batteries. Reformatted the cf card. a8 oodric

Powers up ok now

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

Envilab Co.Ltd.

OL

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

Ca ration Ce a

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 Nos 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 1 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 110730028 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGANIZATION ; Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/24 Wet No. 8389/94

: Thermoschneider YRy
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Calibrated b|

4353 it, B

gkok 10260 Tel 081-454-2804,0-2399-0469

e esultof Ca ration

Sensor Wind Speed & Wind Direction Model WSD-1 F

21 February, 2023

Standard HOOK GAGE NO. 1425

Ulirasonic Anemometer Pressure Vacumm Velocity

m/sec inches H20
1.00

3.02

5.00

7.04 -
9.02

11.01

13.01

15.01

17.02

20.02

Serial No. 1224

inches H20

m/sec

Certification No, 065/23

Page : 2 of 6
TESTED ANEMOMETER
Veloclty Correction
m/sec m/sec
1.0 0.00
3.0 0.02
4.9 0.10
70 0.04
9.0 0.02
109 11
13.0 0.01
150 0.01
17.0 0.02
20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION
0
90
180

270

TESTED WIND DIRECTION

0
90
180

THAI OLOGICAL R
4353 8 it, gna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
e Resultof Ca ration

21 February, 2023

Standard Barometer

Pressure

1015.44

1012.89

1012.60

101246

1011.79

1011.30

1009.87

1002.66

1002.40

1008.71

1009.00

1009.28

1009.94

1010.66

1011.21

1013.01

1013.40

1012.91

1012.44

1008.09

Sensor Presure Model TPH-1C

Serial No. 6275

Tested Barometer
Pressure
1013.8
1011.2
1010.9
1010.8
1010.2
1009.7
1008.3
1008.1
1007.8
1007.2
1007.4
1007.7
1008.3
1008.0
1009.5
10111
1011.7
1011.2

1010.8

1006.5

Certification No. 065/23
Page : 3 of 6

Correction

1.64
1.69
1.70
1.66
1.69
1.60

1.57

1.60
1.51
1.60
1.58
1.64
166
171
1.91
1.70
1.71
1.84

1.5¢
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OLO

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

e esultof Ca on

Sensor Temperature Model TPH-1 C Certification No. 065/23

21 February, 2023 Serial No. 6275 Page : 4 of 6
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

OL L R

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

e esultof Ca ration

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

Envit

ogIeAw-
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THAI OL L TMENT

4353 8 it, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 .
Date of Issue 21 February, 2023 Certification No. 065/23 tion Ce ca
Page: 6o0f 6
Issued by Calibration & Test Section % Meteorological Instruments Bureau
o
1‘1]‘5‘1]50@ Date of Issue 2 September, 2022 Certification No. 314/22
Page : 1 of 6
o Lo S - ' . 4 a P
wisfentuilvedusesi nsosiaru Bife Davis 1wy TIPPING BUCKET Object : wirnflansadagrilaringn

Model 7342.026 ID No.EWSDCMS1200156 shmisaeufisuduniduuuoninis

GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082 Manufacturer & Novalynx
. . 4
wazannsmi lU1F1R fidgndesnusisaziBenveunsocile
Type Data Logger 110-WS-25DL-D
Serial No. & EWSNV10WS2507
Customer : Envilab Co.,Ltd.(Head Office)

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

" . - . -] .
"Tﬂ'msa?mny,mi Calibration Condition : Temperature 25.1 -~ C  Barometric Pressure 1009.6 hPa

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

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

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec

STANDARD THERMOMETER Theodor Friedrich : Dry No. 8389/94

Envilab
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OLOGICAL
4353 vit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
e sultof C tion

Sensor model EWSNV110WS82507 Certification No. 314/22

2 September, 2022 Page : 2 of 6

Standard

Ultrasonle Anemometer Pressure [Vacumm Velocity Velocity Correction
m/sec inchos H20 ‘h\l:lvu M0  misec m/sec m/sec
1.00 > & - 09 0.10
3.02 - = - 2.7 0.32
5.00 - S - 4.9 0.10
7.04 - B - 70 0.04
9.02 ] > - 89 0.12
11.01 - ks = 11.1 -0.09
13.01 B - - 13.2 -0.19
15.01 - - - 15.0 0.01
17.02 - i - 17.2 -0.18
20,02 = = = 20.5 -0.48

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

0
90
180

270

4353 Sukhumvit, B:

oL L RTMENT

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

Sensor mode!

2 September, 2022

Standard Barometer
Pressure
1010.31
1010.60
1010.38
1010.23
1009.83
1009.66
1009.41
1009.13
1008.96
1008.58
1008.25
1007.57
1007.27
1007.04
1006.63
1010.02
1008.77
1008.67
1007.63

1007.40

Mechanical Engineer

esult of n
EWSNV110WS2507

Certification No. 314/22

Page : 3 of 6
Tested Barometer Correction

Pressure

1009.89 0.42
1010.16 044
1008.89 0.49
1008.63 Q.60
1009.34 0.59
1009.09 0.57
1009.09 0.32
1008.83 0.30
1008.56 0.40
1008.29 0.29
1008.03 0.22
1007.23 0.34
1006.96 0.31
1006.70 0.34
1006.43 0.20
1009.63 0.39
1008.29 0.48
1008.03 0.64
1007.50 .13
1007.23

Average
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4353 8 i

o DEPARTMENT

e

Sensor model

2 September, 2022

Standard
Temp.
c
455
30.8

16.2

Calib;

Mechanical Engineer

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

sult of Ca tion

EWSNV110WS2507 Certification No, 314/22

Page : 4 of 6

Temperature Sensor Reading

Reading Correction
‘¢ B
45.4 0.1
30.4 0.1
15.2 0.0
Envilab Co.

AMIELAWANGRIATH

4353 Sukh

DEPAR

e

2 September, 2022

Standard
Humnidity
% R.H.
856
60.4

42.3

Calibraf

Mechanical Engineer

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

esult of n

EWSNV110WS2507  Certification No. 314/22

Page : 50f 6

Relative Humidity Sensor Reading

Reading Corraction
% R.H. % R.H.
834 22
60.0 0.4
43.4 -1.1
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Date of Issue 2 September, 2022 Certification N
cation No. 314/22

Page: 6of 6

luSuseq

. v

wifsfentuiivesuseair meeanu 8 Davis 1Y TIPPING BUCKET
Model 7342.026 ID No.EWSNV110WS2507 vim3ideuiiien ﬁlﬂllﬁ’)ﬁlullﬂﬂllﬁ"l
979 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON N
71082 uazamninh 101F1s fingadesaswazidenveu )
TIP)

IINTFIUYMNT

Emdlab Co.  gamaiiunIlanamai

ME OLOGICAL

4353 Sukh k 08 2804,0-2399-0469

c

issued by : Calibration & Test Section Meteorological Instruments Bureau

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

4 v o
iraadlansaadngeUuHInel

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.

Calibration Condition : Temperature  25.1 ©¢c  Barometric Pressure 1011.6 hPa

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

. HOOK GAGE NO 1425 : Wind Aloft Plotting Board

N.I.8.T. Test Reference Number 731/241460

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

Serial Number 110730029 (sensor 120620586)
JAPAN QUALITY ASSURANCE ORGANIZATION

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

. Thermoschneider No.518802

15

Vaisala

Mechanical Engineer

Envilab Co.,
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THAI METEOROLO RTMENT

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

e Resultof Calibration

Sensor model EWSNV110WS2501 Certification No. 068/23

21 February, 2023 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer Vacumm  Velocity Velocity Correction

m/sec e HIO  icheshz0  INYVSEC m/see m/sec

1.00 - 0.3 0.70

3.02 - - 2.5 0.52

5.00 - 49 0.10

7.04 = - 69 0.14

9.02 - - 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 21.0 -0.98

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270
Calil
Mechanical Engineer
] o
Enviab arsdgaIuauamnn

102

9-0469

e esultof 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 0.05
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 1009.12 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

Average
Calij
Mechanical Engineer

Envilab Go.,Ltd.

ﬂ'liﬂ"lﬂﬂ’!‘i.l‘?‘l&l qmmw
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THAI OLOGICAL

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

4353 it, Bang!

e esultof Cali ra on

Sensor model EWSNV110W52501 Certification No. 068/23

21 February, 2023 Page : 4 of 6

Temperature Sensor Reading

Standard
Temp. Reading Correction
c c ‘c
45.1 44.8 0.3
30.2 30.1 01
15.6 185 'R}
Mechanical Engineer

saedNWIANAdI
ArsthaaIugaaosnTH

OLO

n.

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

4353 vit, B

e esultof Calibra on

Sensor model

21 February, 2023

Standard

Humidity

% R.H.
886
61.4

41,2

Calibral

Mechanical Engineer

EWSNV110WS2501  Certification No. 068/23
Page : 5 of 6

Relative Humidity Sensor Reading

Reading Correction
% R.H. % R.H.
85.3 3.2
58.5 29

39.4 18

oAaL

Envilab msthaaiue



LENOVO
Text Box

LENOVO
Text Box

LENOVO
Text Box

LENOVO
Text Box


2-91-¢ ULnMYLY

9./9¢

Date of Issue 21 February, 2023

TuFuses

Page: 6of 6

Certification No. 068/23

o o Y . A o 1 .
ﬂmﬁaauuﬁ‘uaimmm e o e A B¥e Davis 1y TIPPING BUCKET

D No. EWSNV110WS2501 v‘hmsfmuﬁ‘\uuﬁuuﬁ";pluuuuuf’i‘ama GAUGE

DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON

ansoir b e ﬁfhgﬂﬁ'mmuiwau‘éummtﬂ?mﬂa (

Sennsdugmi

Co.Ltd.

m3thealuaugmnn

THAI

OLOGICAL DEPARTMENT

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

Calibration Ce ficate

|ssued by : Calibration & Test Section Meteorological Instruments Bureau

Date of Issue 21 February, 2023

Object I

Manufacturer @

Type

Serial No. %

Customer

Calibration Condition :

Certification No. 069/23

Page : 1 of 6

A v A=
Lﬂiﬂ\i“'ﬂﬂﬂ’i’!ﬂ’qﬁluﬂwmﬂﬁ

Navalynx
Data Logger 110-WS-25DL-D
EWSNY110WS2503

ENVILAB Co. Ltd. (Head Office)
540, 540/1 Soi Bangkhae 7, Bangkhae,
Bangkek 10160, Thailand.

Temperature  25.1 °©C  Barometric Pressure 1011.9 hPa

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer 642 SIN 91663

1 HOOK GAGE NO 1425

: Ultrasonic Anemometer

STANDARD THERMOMETER

- Wind Aloft Ploiting Board
N.I.S.T. Test Reference Number 731/241460
Mode! DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

1 Thermoschneider No.91

meter Vaisa 5

AT EAILANAIIATH

Eyvitab Co.,Ltd.
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THAI OLOGICAL TMENT

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

4353 Sukhumvit, B

e esult of Calibration

Sensor model EWSNV110WS2503 Certification No. 069/23
21 February, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Pressure Vacumm Velocity" Velocity Correction
m/sec inchos H20  inches H20n  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 - 4 - 1.0 0.0l
13.01 - - - 12.8 0.21
15.01 - . é 14.8 0.21
17.02 = = - 16.8 0.22
20.02 - = - 203 -0.28

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

0
90
180

270

Calibrats

Mechanical Engineer

a

Envilab BATUANGDENH

Calibral

THAI

OLO

TMENT

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

Sensor model

21 February, 2023

Standard Barometer
Pressure
1015.44
1012.89
1012.60
1012.46
1011.79
1011.30
1009.87
1009.66
1009.40
1008.71
1009.00
1009.28
1009.94
1010.66
1011.21
1013.01
101340
1012.81
1012.44

1008.09

Mechanical Engineer

sult of ]

EWSNV110WS2503

Tested Barometer
‘ Pressure
1015.91
1013.72
1013.45
1013.11
1012.63
1012.09
1010.71
1010.44
1010.16
1009.89
1010.16
1010.44
1010.71
1011.53
1011.81
101345
1014.27
1013.45
1013.17
1009.34

Average

tion

Certification No. 069/23

Page : 3 of 6

Correction

-0.47
-0.83

-0.85

-0.84
079
-0.84
-0.78
-0.76
-1.18
-1.18
-1.18
-0.77
-0.87
-0.60
-0.44
0.87
-0.64

0.73

-1.25
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o L RTMENT

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

4353 S vit,

e

Sensor model

21 February, 2023

Standard
Temp.
‘c
45.5
302

154

Cal

Mechanical Engineer

sult of tion

EWSNVI10WS2503 Certification No, 069/23

Temperature Sensor Reading

Reading Correction
c e
45.1 04
30.1 0.1
15.6 -0.2

Ziwilab Co.Ltd.

AefieeIRNamMNIH

THAI
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Certificate of Calibration

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 Model : F-74BW-G
Range : N/A  pH Resolution @ 0.001 pH
Serial No. : B41J0001 ID No. : ELABPHHB74BW01
Electrode
Model : 96158 SerialNo, : 9X1K0003
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (23.8 to 24.8)°C
Relative Humidity : (541057) %
Date of Received : 23 March 2023
Date of Calibration : 23 March 2023
Date of Issue : 24 March 2023
Calibrated by : Bunjerd Masri
Calibration Method :  [n-house method CAL-M4201 direct by using standard voltage calibrator

and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
1. Multiproduct Calibrator

ID No. Cert. No Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No Lot No. Exp. Date Traceability
4.008 61270213 879344 13 Mar 2025 CPA Chem Ltd. Accredited to ISO 17034 and ISO/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
Approved
The Uncertainties are for a confidence probability of approximately 95% Envilab Co..Ltd.
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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 nominal pH (4,7,10)

Adjustment Curve Standard Buffer  UUC Reading Correction Uncertainty

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :
Calibration Method :

Certificate of Calibration

66-400477-1 Page : 10f2

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

Water Bath

Manufacturer : LAUDA Model : A24

Range : N/A "C Resolution :0.1 °C

Serial No. : CN21001882 IDNo. : ELABWBALPHA241

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

Ambient Temperature : (22.51023.0) °C
Relative Humidity : (40t045) %
Line Voltage : (228.0 t0 230.1)V
25 August 2023

25 August 2023
25 August 2023

Permpon Chanpu

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

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

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.
400046 & 400024  66-400184-2

D te Traceability
06 Oct 2023 National Institute of Metrology Thailand (NIMT)

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%

-olo-

Envilab

The Uncertainties are for a confidence probability of approximately 95%

Appro’
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Pass
Pass
Pass
Pass
Pass
Pass
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Skipped
Skipped

Water Inlet Temperature

("C)
|16.78

Agilent 5100/5110 VDV ICP-OES
GBO11A/GBO15A

MY 17480002
74.0.10280

3562

Kanyakom §.
5/31/2023 12:34:17 PM
5/31/2023 12:46:55 PM
75% Air Flow (refalive
speed}
1800
Camera Water Flow

{Limin)
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Subsystem Communications Test
Advanced Valve System Test

30% Air Flow (relative

speed)

Instrument Serial Number
12.00

Instrument Mode!
Test Completed On
RF Generalor Test

Instrument ID
Firmware Version

Software Version
Tested By

Test Started On
Air Flow Test
Water Flow Test
Gas Flows Test
Camera Test
Optics Test
Resolution Test
Precision Test
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Certificate of Calibration

Certificate No, : 66-400546-1 Page : 1of2

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

Equipment : Air Chamber (Incubator)
Manufacturer : M-LAB Mode] : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 100613-1 ID No. : ELABBODCI140NO1

Environment : On site calibration was carried out at the Laboraiory, Envilab Co., Ltd.
Ambient Temperature : (25.01026.0} °C
Relative Humidity : (50t055) %
Line Voltage : (224.010225.00 V

Date of Received : 03 Qctober 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)

4
- . . " ! 11
The Uncertainties are for a confidence probability of approximately 95% Envilab Co.lid. asEpaILa o
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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
Ed D =035 m
3 H=115 m

-

Capacity = 0.15 m

Hr2
s -
D
Front
W
Test Selling Indicating
Measured T {{ "O@s No. i
Point  Temperatwre  Temperature easu emperature ( ° C) @ Sensor No Uncertainty
°C) °C) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
20.0 200 20.0 20.18 19.98 20.08 1997 2039 2036 20.20 20.18 20.28 0.30
Test Seuting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
"C) (°C) (“C) (°C) c) c)
20.0 20.0 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 -

Envilab Co..Ltd.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

eti ca
Equipment :
Manufacturer :
Model :
Serial No. :
ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure

Tested by :

Approved by :

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

Issue Date :

e

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

eo est g

DO Meter

Hanna

HI9146-04
GOD007931
ELABDOHI914601
17 March 2023
20 March 2023
2303-0651DN-1

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

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

by Comparlson Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

23 March 2023

B 0310344
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Cert.No.: 23TW79
Page.: 2 of 2

Condition of this result of calibration

HZ=S$

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 Assaciation (Thailand-Japan).

R LSS USR 2SN

Instruments Serial No. ID 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. Assay l
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% i
Resuit : Dissolved Oxygen Meter Adj With Alr 100 % ;
Dissolved Oxygen Probe No.: KC1AQ1TAF
Titration Method DO Meter )
Standard Devlation
(Azide Modificatlon Method) Reading s
(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-

<,

LHESRUCSR SR ISR ACSREUCSR USSR UESE

fMUANA
L)

a 1154259

Envilab

a
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CERTIFICATE No : 23T3851 20F2

Calibration Report
EQUIPMENT
MANUFACTURER MODEL
1D NUMBER SERIAL NUMBER
RECEIVED DATE CALIBRATION DATE
AMBIENT TEMPERATURE RELATIVE HUMIDITY

. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASURMENT METHOD WITH CALIBRATED THERMOCOUPLE TYPE K
UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON POQINTS AND LOCATED AS THE PICTURE .
. REFERENCE STANDIARD INSTRUMENTS -
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7903007 23T6639 10-Jui-24
THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION

&)

&

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,
- WITHOUT ADJUSTMENT .
BIVIFEKAL TEST
1500
150.0
1 1
2 1
3
4 1
" 5 150.3
g 6 50.5
£ ’
3 s
3 0.4
‘% 10 150.4
5 11
3 12 150.4
[ 13
g 14 503
g 15 1504
g 16 150.4
= 17 150.5
I3 18 150.5
E 19 150.4
3 150.5
21 1503
2 150.4
3 150.5
24 150.4
25 150.3
12

NOTE 1 ; THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER

NOTE 2 : LOCATION 10 WAS REFERENCE LOCATION.

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

THE UNC OF M WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

cov OR k ING A FIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

Certificate of Calibration

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 : (224.210 225.2)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

1D No. Cert. No. Due Date Traceability
400029 & 400031  65-400549-1 22 Apr2023 National Institute of Metrology Thailand (NIMT)

Approved|

The Uncertainties are for a confidence probability of approximately 95% Envilab Co.Ltd. &§anasdn

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

W
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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 Indicating Temperature °C) @ Measured Measured
. Uncertainty
Point Temperature  Temperalure No. Uniformity Stability
cy (0 (°cy 1 2 4 5 (£°C) (°c) (°c)
95.0 94.5 94.5 9535 9549 9520 9520 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%

olo -

Envitab Co. asEh

a

Certificate of Calibration

Certificate No. : 66-400156-2 Page : 1of2

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

Equipment @ Air Chamber (Oven)
Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 ID No. : ELABHAOVENOQG600
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 30.8) °C
Relative Humidity : (60to65) %
Line Voltage : (224.2102252) 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 : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
1D No. Cert. No, Due Date Traceability
400029 & 400030 65-400548-1 26 Apr 2023 National Institute of Metrology Thailand (NIMT)
Approved b,
The Uncertainties are for a confidence probability of approximately 95% Enviiab Go.Ltd
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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

W =040 m

D =033 m

H =05 m

Capacity = 0.07 m
D
Front
w

Test Setting Indicating
Point Temperature  Temperature Measured Temperature (*©) @ Sensor No. Uncerlainty
°C) (°C) (°C) 1 2 3 4 5 6 7 8 (x°C)
104.0 1038 103.5 1043 1043 1043 1042 104.3 104.1 1037 1040 1043 0.7¢
1100 1093 109.5 110.3 1103 1103 1103 1103 110.1 1097 1100 1103 0.71
t80.0 179.0 179.0 179.4 180.1 1803 180.1 1806 179.9 1792 1796 1804 0.95
Test Setting Indicating Measured Measured Qverall
Point ‘Temperature Temperalure Uniformity Stability Variation
C) °Cc) (°C) (°C) (°C) (°c)
104.0 103.5 1035 0.7 0.l 038
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 2 coverage factor k=2,

providing a level of contidence of approximately 95%
oo

Certificate of Calibration

Certificate No. : 66-200066-2 Page : 1of2

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

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. : B911363567 IDNo. : 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 H (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 Metralogy (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

Envilab Co., WAIUARAUNTH
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Certificate of Calibration

Certificate No. : 66-200066-2 Page : 20f2

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

Departure of indication from nominal value

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

1 0.00000 0.000026
2 0.00001 0.000034
5 0.000043
10 0.000053
50 0.00011
100 '
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 = 207,

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 200 g
Stdev, 0.000042 g

o0o -

The Uncertainties are for a confidence probability of approximately 95%

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
Manufacturer :  Sartorius Model : SECURAI25-18
Serial No. : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (21.7t0220) °C
Relative Humidity : 47.0t047.1) %
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 method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights

ID No. Cert, No, Due Date Traceabilify
E261-E2624 02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
Approved by

Laboratory Manager

Envilab Co.,Ltd.
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Certificate of Calibration

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

Result of Calibration : Without Adjustment
UUC Condlilon As-Received s Good

Departure of indication from nominel value

Nominal Value Correction Uncertainty
(g) (& t(g)
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
100 0.0000
120 -0.0001

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

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

providing a level of dence of approximately 95%
Eccentric error Load test : 20 g
A B c D E B E D
0.0001 0.0001 0.0000 0.0000 0.0000 g
Repeatability Load test 100 g
Stdev. 0.00004 g
olo -

Envilab Co.ttd.

200,

msdhaauasamn

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

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

Equipment Measuring Pipette

Manufacturer : KIMAX

Capacity : 25 ml Graduation : 0.1 ml
ID No. : B-Ww-001/15
Environment Ambient Temperature : (23+2) ‘c
Relative Humidity : (50+15) %
Air Pressure : 1005.8 mbar

Date of Received : 23 November 2022
Date of Calibration 29 November 2022
Date of Issue : 29 November 2022

Calibrated by : Avreerat 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

ID No Cert. No. Due Date Traceability
241005 65-200172-4 02 Dec 2022 Nalional Instilute of Metrology (Thailand) (NIMT}

Approved by

The Uncertainties are for a confidence probability of approximately 95%

Envilab Co.Ltd, gﬁ'ﬂmsﬂwnfmqwqmmw
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Certificate of Calibration

Certificate No. : 65-300656-1

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 249866
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%

-olo -

Page : 20f2

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Conditlon As-Recelved:
Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :
Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai

cae

( )yWarakorn Lerngagtrakul

Issue Date :

The Uncertainties are fo a

ert.No.:
Page.: 10of3 /l
t )
rat o ‘
Spectrophotometer ;
Agilent ‘|
Cary60 (G6860A) )
MY 17490026 '.l
ELABSPECTRO002 ) M
Used Item h |
4
09 March 2023 I
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 I
(236-225)°C (On-Site) ,
(75-77)% (On-Site)
In - house methed : '.|
CP-OCH4 based on ASTM E 275-01 ) /e
Uthen Kankawi ;I
)
)

§ March 2023

probability of approximately 95%

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

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

LR UCSRUCSRUESNLESS

Envil Co.ltd

=

=T

: &
ATlnEAILANARLD
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N=n 5 T\

v + & e

v o

v o

-

4, Spectral BandWidth :
Scan Speed :

18
18

88
92
130
29
29

brated on date and place of calibration.

nal System of Unit maintained at :

United Kingdom of Great Britain and Northern Ireland
nolagy (NIST), The United States of America

nm

nm/min

: without adjustment

Wavelength Accuracy
Certlfled Values
of Refarence Material
(nm)
241,72
360.93
536.59
740.72
879.28

ASENSENTENGENGENSE

103225
104226
106269
94776
94777

UUC Reading

(nm)
242.0
360.5
536.6
741.3
879.2

SR UCNR LR UORT LCSVURS

Uncertainty of Coverage

Measurement Factor
{£nm) k
0.13 2.00
0.13 2.00
0.15 2.05
0.16 2.05
0.16 2.05

Cert. No.: 23CHO12:

Page: 20of3

Due date
08 July 2024
04 Aug 2024
10 Oct 2024
02 Sep 2023
02 Sep 2023

SIS $D U B S S s (s SR g AR UCST LS LT SN 22N

Sy

-

a 1152950

v

>

-

v

Tv o

e

3 : =N N

v o

T o

-

Wavelength Certified Values Uncertainty of
UUC Reading
of Reference Material Measurement
{nm) {Abs) (Abs) (tAbs)
Zero 0.0000 0.0046
0.4253 0.4249 0.0051
350.0
Zero 0.0000 0.0050
0.6389 0.6388 0.0056
Zero 0.0000 0.0028
0.5798 0.5790 0.0028
420.0
0.7105 0.7102 0.0028
1.0186 1.0171 0.0028
Zero 0.0000 0.0028
0.5281 0.5277 0.0028
546.1
0.6962 0.6983 0.0028
0.9984 0.9978 0.0028
Remark

Cert. No.: 23CHO128
Page: 30of3

Coverage
Factor
k
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2,00
2.00
2.00
2,00

- Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer

- The Potassium Dichromate filled cells are measured against a Perchioric acid blank.

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 %.

a 1152949

=

-

N LSV LK

HLESR LS

>

a

\vl_ﬁwn. Q\v@
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>
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N USSR LSK

s



LENOVO
Text Box

LENOVO
Text Box


¢-971-¢ UtnMyLY

9./19

Certificate of Calibration

Certificate No. :  66-300140-2 Page : 10f2

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
Relative Humidity ~ : (50+15) %
Air Pressure : 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 traceablc to the International System of Units

Electronic Balance

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

Approved by :

UPErVISOr

The Uncertainties are for a confidence probability of approximately 95%

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

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

praviding a level ef confidence of approximately 95%

- ofo -

,
n'mhymqummmw
]
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Certificate of Calibration

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.

Date of Recefved : 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 542-0%

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 b:

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

Envilab Co.Ltd. AFANLAIUARAIENT

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%

-clo -

Envilab Co. Ltd
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CE ICATION OF TEST REPO

Equipment ; Biological Safety Cabinet (Class I)
Meanufacturer + Heal Force Report Number : B223337
Moadel + Hfsafe 1200LC Issued Date : 9 March 2023
Serial Number : BEX042012L.C5497 Job Number : B223337
1dentification Number : ELABMICROBSCO01 Page :1of 7  Pages
Customer : ENVILAB CO..LTD, (HEAD OFFICE)
540, 540/1 Soi
Environment Condition 249
VAC = VAC
Test Place (HEAD OFFICE) Floor 3
Test By
Test Date 2023
Due Date
Test Procedure criteria for iological safety cabinet
AS of intensity from germicidal ultraviolet lamp
Traceability : Velocity test is tracesble 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 lafemational System of Units (SK).

mmﬁﬂmmmhmmmbﬁﬂwﬂﬁmmnﬂﬂwﬂmwdmem
Flow Calibration Comapany Limited.

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150
Tel : 0 2152 8350 , 02152 3348 , 0 2152 B070 084360 2558 , 09
it/ www.airflowcalibration.com  E-mail

Enviilab  Ltd  g@ansdigmivauaman

]
Continuation of the Certificate of Test Report Number: ~ B223337 Page 2of 7 Pages
Primary Test Results
1. Downflow Velocity Test
Test equipment used
Themo auemometer Brand: Testo Model: 425
Serial number: 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 measurements 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
036 037
0.37 037
Front
Characteristic velocitles
Mesan downflow velocity protection
: 0.25 m/s - 0.50 m/s. All be 037 035 0.29 044
within £20 % of mean values,
Result Summary : Puss

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150
Te): 02152 8350 , 02152 8348 , 02152 8070 08 4360 2558 . 09

Rhitp:ff wwwgirflowcalibration.com  E-mail :

Envilab Co.Ltd. msigaugugnenTH
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Continuation of the Certificate of Test Report Number:  B223337

2. Inflow Velocity Test

Test equipment used
Theme anemormeter Brand: Testo Model: 425
Serial number: 3101751 Calibration due:
Exhanst Measurement
The ive procedure to d inflow velocity uses & th

31-0ct-2023

Page 3of 7 Pages

d window access

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)

blow the top of the wotk access opening on the following specified grid.Use the factor table to cal
135 1 139 138
in the
Result Somumary :
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

‘hitpz/f www.ail com E-mail : bm.ab il.com

the inflow velocity.

Envilab Co. Liq.

LREL LT R
2

Continuation of the Certificate of Test Report Number:  B223337 Page 4 of 7 Pages
3. Leak Test of HEPA Filters
Test equipment used
Aerosol Photometer Brand: ATI Mode): 2H
Serial number: 20627 Calibration due:  23-Sep-2023
Test equiptment used:
Aerosol Generator Brand: ATI Model:  6C
Serial number: 20554 Calibration date: -
Insiruction; The aetosol through the “Challenge” vatve to the backside of HEPA filter and maximum local p 0.01 % of up
(PAO test substitute for DOP test)
Characteristic test
0.001 %
Main P
10cm. x 10cm. X : Medialeak position G : Gasket leak position M: Maximum leak position
51/104 Moo 9, Ladsawsi, Lamlukka Phatumthani 12150
Tel: 02152 8350 02152 6348 , 0 2152 8070 ,08 4360 2558 , 092265
hiepa/ i foration.com  E-ma : bm.ai ilcom ,
3 Ay

Envilab
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Continuation of the Certificate of Test Report Number : ~ B223337

Page 50f 7 Pages

Exhaust PA Filter

Leak position

10 emx 10 cm position G : Gasket leak

- Result Summary Pass

4. Airflow Patterns

Test equipment

Smoke Generator

Ins#uaﬁén  The testis
into the

Pass the in an easy

turbulence.
Test the laminarity of the downflow back wall. No smoke must
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 Phatumthani 12150
Tel : 0 2152 8350 , 0 2152 8348 , 0 2152 8070 ,08 4360 2558 , 09 2265

ttpe/f www.al ibrati E-maii : bm.ai com

that no smoke the working

Maximum leak position

and that smioke will be drawn

into the cabinet Wwithout visible

out in the room and only small Turbulence must be

Go,Ltd. mMstheaIRNamIIN

Continuation of the Certificate of Test Report Number :  B223337

5. Site Installation
5.1 Sash Alarm Pass
5.2 Interlocks WA
5.3 Exhaust System Atarm Pass
6. Soap Solution

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

Result Summary : Absence of soap bubbles.

Secondary Test Results
7. Numination Test

Instruction: Take readings 300 of the
mm in from each side.

Test equipment used
Brand: Model:
9-Feb-2024
1214 1225 1025

Front

Lighting should be adequate for safc working within the cabinet.

Result Summary : Pass

517104 Moo 9, Ladsawai, Lamiukke Phatumthani 12150
Tel: 02452 8350 , 0 2152 8348 , 0 2152 8070 ,08 4360 2558 , 09

hittp/ www.alrflowealibration.com  E-mal :

Envilab Co.,Ltd

Page 6of 7 Pages

surface, starting spproximately 150

" messured at the work surface should be et least 750 lux.

mItheauaNamaH
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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 due:  1-Sep-2023

1990 2130

Ultraviolet radiation are of radiation length of 254 be not less than 400 mW/m
when measured at the work

Result Summary : Pass

9. Sound levels Test

Instruction: Sound levels should be insccordance with EN ISO 3744 using a

sound level meter situated 1.0 m front aperture of the cabinet, or 1.0 m from any part of the installation within the laboratory,
the A-weighted sound pressure level not the A-weighted sound pressure level of thebackground

ia less than 55 dB. If the background noise exceeds sound pressure level should not exceed 65 dB.

Test equipment ased
Sound Meter Brand: Daiichi Model:  SL332
® Serial number: 130108517 Calibretion dve:  14-Mar-2023

* Sound pressure level of the background: 49.6 dBA

+ Sound levels: 604  dBA

Result Summary : Pass

End of Certificate of Test

517104 Moo 9, Ladsawsi, Lamlukka Phatumthani 12150
Tel : 02152 8350 , 02152 8348 , 0 2152 8070 ,08 4360 2558 , 09 2265

itpstf . ais ibcation.com  B-mail - b il.com

Envi

Calibratech Co.,Ltd.
3Rd, d, Pakkred, 111120

7/106-7 Moo 2,

NSG-TISI-TIS17025

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calil com, cali cal@hotrnail. com

Certificate No. :

Submitted by :

Equipment :

Environment :

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

Calibrated by :

Calibration Method :

Reference Standard Instruments :
Standard Temperature Data Logger with RTD pt 100
ID No. Cert, No.

400039 66-400026-1
400040 66-400026-2
400041 66-400026-3

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

-03

CALIBRATION 0030

Certificate of Calibration

66-400056-2 Page : 1 of2

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

Autoclave

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

On site calibration was carried out at the Laboratory,
(26.01028.0) °C
Relative Humidity : (50t055) %
Line Voltage : (224.010225.0) V

Ambient Temperature :

02 February 2023

02 February 2023

04 February 2023

Permpon Chanpu

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

This certification is traceable to the International System of Units

Due Date Traceability

19 Jul 2023 National Institute of Metrology Thailand (NIMT)
19 Jul 2023 National Institute of Metrology Thailand (NIMT)
19 Jul 2023 National Institute of Metrology Thailand (NIMT)

Approved by

Enviiab Co.Ltd, Foansdisainquamav
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Certificate of Calibration

Certificate No. 66-400056-2

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

Funetion :  Temperature measurement

Front

Test Setting icati M d Te

. B Uncertainty
Point Temperature Temperature  (°C) @ Sensor No.

(°c)y (°c) °c) 1 2 3 (£°C)
121 121 121 1218 1214 1213 082

Remark
1. UUC : Unit Under Calibration

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

Page : 20f2

Measured ~ Measured  Sterilizing Pressure Gauge

Uniformity Stability Time Reading
(°C) (°C) (minute) (MPa)
1.0 03 15 0.11

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 dard uncertainty iplied by a ge factor k=2,

providing a level of confidence of approximately 95%

-00o -

1-03

Co.ltd. HAANSHIBAILANABAN
o

Certificate of Calibration

Certificate No. : 66-300030-2 Page : 1of2

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 to 1000 pl Resolution: 5
Environment Ambient Temperature (23+2) uC

Relative Humidity (50+15) %

Air Pressure (101370 1013.9) mbar.

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

Calibrated by : Wipa Tovadce

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
1D No, Cerl. No. Duc Date Traceability

241003 £5-200370-2 02 Jun 2023 Nalional Institute o Metrology (Thailand) (NIMT)

Approved by :

Supervisor

The Uncertainlies are lor a confidence probability ol approximately 95%

Envilab Co.Lid. GNTT 1BAILANG
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Certificate No. : 66-300030-2

Result of Calibration : Withoul Adjustment

UUC Condition As-Received : Good

Test Velume Measuring Volume at ZOOC Systematic error  Coefl. of Variation Uncertainty
i culy (e %) (CV%) (tph
100 99.92 Q.01 0.0s 0.69
500 500.09 0.01 0.02 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 =

providing a level of contidence ol approximately 95%

-olo -

Certificate of Calibration

Page : 2 of2

200,

Equipment :

1D No.

Certificate No. :

Submitted by :

Environment :

Date of Received :
Date of Calibration
Date of Issue :

Calibrated by :
Calibration Method :

Reference Standard Instruments :
Standard Digital Thetmometer with RTD Probe
Cert. No,

400046 & 400042  66-400066-1

Certificate of Calibration

66-400101-1 Page : 1of2
Envilab Co,, Ltd.

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

Air Chamber (Incubator)

Manufacturer : Memmert Model : IF 110

Range : N/A °C Resolution : 0.1 °C

Serial No. : D419.0525 ID No. : ELABINCUBATORI

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

21 February 2023

21 February 2023

21 February 2023

Bunjerd Masri

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

This certification is traceable to the Intemnational System of Units

Due Date Traceability
02 Aug 2023 National Institute of Metrology Thailand (NIMT)

Appro

Supervisor

The Us

arc fora

probability of approximately 95%

Envilab Co.lid.  Haaa1sihaainquama
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Certificate of Calibration
Certificate No. :66-400101-1 Page : 20f2

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

Function:  Temp
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
W=05 m
D =048 m
H =040 m
Capacity = 0.11 m3
H
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 9 (£°C)
350 350 35.0 35.01 3509 35.15 3513 3516 3511 34.98 3503 35.12 030
37.0 37.0 37.0 37.04 37.11 37.17 37.16 37.18 37.14 3699 37.04 37.14 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
c) (°c) c) (°C) (°c) )
350 35.0 350 0.16 0.02 0.2
370 37.0 370 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 coverage factork =2,
providing a level of confidence of approximately 95%

-olo -

Envilab

Certificate No. :

Submitted by :

Equipment

Environment :

Date of Received :
Date of Calibration
Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration

66-300140-5 Page : 1 of2

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

Cylinder

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

Ambient Temperature : (23+£2) C

Relative Humidity  : (50+15) %

Air Pressure : 1009.9 mbar

15 March 2023
20 March 2023
20 March 2023

Areerat Sombun

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

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%

Approved by :

Supervisor
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Certificate of Calibration

Certificate No. ; 66-300140-5

Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c

UUC Condition As-Received :  Good

Nominal Volume { ml ) Measuring Volume ( m!)

250 250,53
500 499.90
Uneertainty of measurement with in + 0.12 ml

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

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

providing a level of confidence of approximately 95%

-o0o -

VTSTA  wommmes

EALIBAATION G015

Request No.  22-66 / 0307 MTCNo. PSL-H 0132/66
Customer : Envilab Co.,Ltd.

Item : _
Model /Type : hs-32

Serial Number : MCH110039

Manufacturer : METROSONICS

Date of Request : 6 February 2023

Date of Calibration : 22 February 2023

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

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

corresponds to a coverage probability of approximately 95 %.

C

Ref. No: 2012266020600526002
Issued Date : 8 March 2023

Page 1 of 4

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

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,
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
E-mail : rumpai@tistr.or th Websiteswww.tistr.orth E-mail : mtc@fistr.onth

Envitab Co.Ltd.
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A<TISTR

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

Description of Unit Under Calibration :

NSC-TISI-TIS 17828

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

() After Adjustment

Results of Calibration :- ( /) Without Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
[§9] (Y] (§%)] £°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
(§) ) (0 &°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.

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

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. WL.CP.18.
Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101
Adjustments : NONE
Page 2 of 4 7
J 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.
.4
Head Office Office/Laboratory Offic}
35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,  Sai 1C, Bangpoo Industrial Estate, Sukhurnvit
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan
Tel, (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 900%
E-mail : rumpaigtistr.orth Website:zwww.tistr.orth

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

Envilab Co. A3 ATLQNAMATY

Head Office

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

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

FM.BL.MTC.002 Rev.4

Office/Laboratory Office
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280,

Tel {66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Envilab Co.
JLtd. gwnwd'mﬂ’mqmqmmw
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TISTR HSC-TIR-TIS 17035

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

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(§%) Q9] (Yo #°0
19.9 203 -0.4 0.50
30.0 29.8 0.2 0.51
40.0 40.1 -0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

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

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4 1

rated or value assigned.

The results relatg only to the items t
unless written permission is obtained from the governor of TISTR,

Advertising the Report/Certificate and publicity of the resufts except in full are

FM.BL.MTC.002 Rev.d4

Head Office Offlce/Laboratory Office
35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumnvit 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

E-mail : rumpai@tistr.or.th Website:swww tistrorth  E-mail : mec@tistr.or.th

Envitab E'Sﬂmiﬂwmuquﬂmmw
3

Certificate No.:
Operation No.:

CP20230175EA
CP2023030029

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Pulsar Instruments Plc

Model/Type: 44 (Meter), PM2 (Microphone), PAGO (Preamplifier)

Serial No.: PN1842 (Meter), 0227220 (Micraphone), 1769 (Preamplifier)
ID No.: NSMPUMD44N1842

Customer: Envilab Co., Ltd

Address: 540,540/1 Soi Bangkhae 7, Bangkhae,

Bangkhae, Bangkok 10160
Received Date: 16 March 2023
Calibrated Date: 29 March 2023 - 4 April 2023
Issued Date: 5 April 2023
Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

This 14or1 was prepared ically using i ic sig
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

| with the prior written approval of the Flectrical and Electronics Institute, Foundation for In

Page 1 of 6

Envilab Co..Ltd. AsthaaIUaNamnIN
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
anidwhadimssing
ELECTRCAL AXD ELECTRGHCS ISSTRUTE

Certificate No.: ~ CP20230179EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Pulsar Instruments Plc

Model/Type: 44 (Meter), PM2 (Microphone), PA40 (Preamplifier)

Serial No.: PN1842 (Meter), 022722D (Microphone), 1769 (Preamplifier)

ID No.: NSMPUMD44N1842
Ambient Temperature: (23+2)°C
Relative Humidity: (50+£15)%
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-

IEC 61672-3:2013.

1. Reference standards instrument -

Instrument Model Serial No. Cert, No. Due Date
1) Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2) Arbitrary Function Generator AFG2021 C010063 CK20220059EA 19 June 2023
3) Programmable Attenuator PAS 2755 EF-0034-22 30 October 2023
4) 6.5 Digit precision multimeter 8B846A 9610014 CB20220223EA 14 November 2023
5) Pressure humidity and CL1-P230024 20/3/20224
Fo64
Temperature Transmitter FTU301 0002 CD20220164EA 24 July 2023
. CB20230038EA 14 February 2024

6) Performance Audio Analyzer Ugo038 MY56510003 CK20220080EA § September 2023

2. This result of 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

Function : 1, Indication at the calibration check .
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB}

m‘is'!'wmm;mqmmw
F-CAL-005 Ed.1

Page 2 of 6

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230179EA
Calibration Report
Function : 2. Self-generated Noise

21 Installed
Measured value
(dB)
17.0
2.2 Mi one laced the electrical | 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 at a level of 84 dB.

Frequency Deviation various vy 1Sap
C-Weighting Z-Weighting
(Hz) (dB) (dB) (dB)
125 0.5 03 0.3
1000 0.3 0.3 0.4
8000 1.0 1.0 0.9

Function : 4. Electrical signal tests of frequency weightings

network res with relative to 1 kHz.
Frequency on from various Frequency
hting A-Weighting

(Hz) (dB) (dB) (dB)
63 0.0 0.0 0.0
125 0.0 -0.1 0.0
250 0.0 -0.1 0.0
500 0.0 -0.1 0.0
1000 0.0 0.0 0.0
2000 0.1 0.1 0.1
4000 0.1 0.1 0.1
8000 0.4 0.4 0.3

Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0
A-weighting 94p 0.0
Z-weighting 94p 0.0 A
Co.Ltd. sEAILRNADNIN
Page 3 of 6 F-CAL-005 Ed.1

Curve
Acceptance limits
(dB)
+1.5
+1.0
+5.0

nse Curve
Acceptance limits
(dB)
+2.0
+1.5
+1.5
+1.5
+1.0
+2.0
+3.0
+5.0
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

"ELECTRCAL ARD ELECTRANCS QYSTTTUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230179EA

Calibration Report

7.2 Level on the reference level Lower {Cont.)
Anticipated Measured value Deviated value
Value (dB) (dB) (dB)
54.0 54.0 Q.0
490 49.0 0.0
44.0 44.0 0.0
39.0 388 -0.2
34.0 338 -0.2
29.0 28.9 -0.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated
Weighting duration, Tb (ms) value (dB) value (dB)

200 136.0 0.0

Fast 2 1189 -0.1
0.25 109.8 -0.2

Slow 200 129.6 0.0

2 110.0 0.0

200 130.0 0.0

LAE 2 110.0 0.0
0.25 100.9 -0.1

Function : 9. Peak C sound level

Nurmnber of cycles Anticipated Measured value Deviated value
in test signal Value (dB) (dB) (dB)
Complete 1354 135.1 03
cycle

Positive

half oycle 134.4 134.1 -0.3
Negative

half oycle 134.4 134.1 -0.3

Function : 10. Overload indication

Measured value (dB)

Deviated value

Positive Negative
one-half cycle one-half cycle (dB)
1428 142.8 0.0

Certificate No.: CP20230179EA
Calibration Report
5.2 Time weig at 1 kHz
Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Lon over 30 minutes, with 1 kHz at reference level.
Time Period to Reference Record S5PL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level on the reference level ra Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 =11
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.0 0.0 +1.1
7.2 Level Li on the reference level Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 x11
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 740 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1

Envitab Co. Ltd.

Page 4 of 6

MIETYEIL ANAUNTH

F-CAL-005 Ed.1

Envilab Co. Ltd.
Page 5 of 6

Acceptance limits
(dB)
+1.1
+1.1
+1.1
+1.1
+1.1
+1.1

Acceptance limits
(dB)
+1.0
+1.0;-2.5
+1.5;-5.0
+1.0
+1.0;-5.0
+1.0
+1.0;-25
+1.5;-5.0

Acceptance limits
(dB)

+3.0
+2.0

+2.0

Acceptance limits

(dB)
+1.5

MegAILANGIATH

F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amilwwhuadinnsaing
ELECTRCAL AR ELECTROWCS WYSTITUTE

Certificate No.: CP20230179EA
Calibration Report
Function : 11. High-Level Stability

High-level over 5m with 1 kHz si 1 dB below u bounda
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

Uncerta of measurement
Maximum-permitted uncertainty

Function Uncertainty 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 d4kHz)
- 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 time 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
h-Level Stabitity 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 - -

vilab Go.,

Page 6 of 6 F-CAL-005 Ed.1
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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 nty is a
uncertainty multiplied by a coverage factor k 42, providing a level of 95 %.
-,
1of2

The Results shown 1n this certification report refer only to the equipment(s)
This Calibration Certificate cannot be reproduced, except in full,

Enviab Co.ltd fdan1sdsaiuauamniw
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Request No: C-2304 - 168 Serial No.: 160300230
Laboratory No.: CAL - 168

Results :
uuc Standard UUC Reading (Ix) Correction Uncertainty of
Range (x) 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 8422 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.

Page 2 of 2

The Results shown in this certification report refer only to the equipment(s) calibrate:
This Calibration Certificate cannot be reproduced, except in full,

Envilab Co.ltd. | msdhaaiuaagmnn
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