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TSP High Volume Sampler Calibration

Verification Report No.
HO2100150-D0O01 -TSP 01

O PM Onsite
Site: TAsan1s AadeanAITRRTsItNTNaTyNsNaIYInIne Auddueineiainulaande
UTM : 47P 1532758 N 673757 E Date: 15 Nov 21
Sampler: NTSP#14 Technical: Hasan S.
Recorder: ECRANG15314321 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1009.8 Corrected Pressure {mm Hg): 757 .4
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.05054
Model: TE-5025A Qstd Intercept: -0.00430
Serial#: 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.57 1.567 54.0 53.29 Slope = 27.6645
2 8.62 1.415 48.0 47.37 Intercept = 9.4300
3 6.27 1.207 44.0 43.42 Corr. coeff= 0.9964
4 4.29 0.999 38.0 37.50
5 2.36 0.741 30.0 29.60 # of Observations: 5
Range of Chart 41
\ at1.1-17m3/min| 57
50.0 e —lr————wf———f—— |
i ' | e
| (]
B A e e 7‘}/7 S T I «
) ‘r ! Calibrated by : ﬁﬂﬁ% \ ;\7
% . | ( Hasan Seng )
5 T [ 15 November 2021
[ A | — |
200
! Approved by : /Z >—
00 : i ( Sarawut Keawsrinual )
| | 15 November 2021
0.0
o.00 025 050 078 . 100 125 150 178

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

-

m www.evltesting.com

FE-MNT-29 Rav.00:01/08/63




PM10 High Volume Sampler Calibration

Verification Report No.
HO2100150-D001 -PM 01

L pPm L Onsite
Site: TAsens AagfvamTRNITAIsNaiyMTnadining Audgudinwaulaandy
UTM : 47P 1532758 N 673757 E Date: 15 Nov 21
Sampler: EPM#38 Technical: Hasan S.
Recorder: ECRDS01618025857 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1009.8 Corrected Pressure {(mm Hg): 757.4
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.28401
Model: TE-5025A Intercept: -0.00265
Serial#: 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 9.54 1.529 52.0 33.00 Slope = 16.3058
2 7.54 1.359 46.0 29.19 Intercept = 7.4647
3 524 1433 40.0 25.38 Corr. coeff= 0.9965
4 3.54 0.932 36.0 22.84 SFR= 1.141
5 1.56 0.619 28.0 17.77 SSP= 41.08
# of Observations: 5
- - Range of Chart 39
| at SFR £10% 43
By — — — — — — —
Calibrated by : @/}f r%(ﬂ’ b?ﬂ
EY ( Hasan Seng )
é 15 November 2021
| 100 + | {
[ Approved by : %’.’ by
- | | ( Sarawut Keawsrinual )
i 15 November 2021
|
0OODO 028 050 075 100 128 150 - “75
i :7 7_7 T‘- Tms;;pcr;sh:l:l\ not be rep;duc;; axcgp:nf;l}. without the written approval of Envilab Co. Lid:~ * E
= www.evitesting.com

FE-MNT-29 Rev.00:01/08/63
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Neediss Supply Instrument Co., Ltd.

¥ 10160 536 S0

ey Neediss
SI6 WUUHLAL T RYTIEA IAURER A

Bangikhoe 7 Bongkhae Bongkhoe Bongkok

Vil (9 PO AL 3 Frue FHK ADEE Einfodnoe

SO, Analyzer Verification Test Report

Calibration Report No.: 6411002
Calibrated Date: 1-Nov-21

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
SIN: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_24.6 °C Humidity:_60 %RH
Calibration Report
Zero Span
Status - = :
Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPE) ?
Before 0.0 8.1 8.1 400.0 408 2.0
After 0.0 0.7 0.7 4000 402 0.5
Single Point Calibration Chart
500 -
450 % 408.0
__ 400 Z 402.0
L 300 et
2 250 ‘ -
§ 200 et | e |
g g
€ 150 v
100
P 1__,
0
o OF 400
Reference (PPB)

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

w.neediss.com

|y ot A e e



D d uFEn O8a dwwane Suanguiud 4qfe
% b 4 hee 'S Neediss Supply Instrument Co.. Ltd.

S35 WRHLRUA T WFIIUNLAR (IBUTES DTHVWY T0TE0 536 Sol Bongihve 7 Bongkhae Borgkhoe Songhiok
Fod O2-802-3980-2 Fox. OR-A02-29688 Eintoay GO
MODEL . 802 ANALYZER Model 43C THERMO DATE : 1-11-2021
SIN : ESOTE43C668327
Test Function Value Before After
Range 500 (PPB) 500 500
-650 -653
PMT VOLTS -450--850 (V)
990 985
LAMP VOLTAGE 950-1,200 (V)
32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEGC
49 49
CHAMBER TEMP 47-51C
-2.5 2.5
COOLER TEMP -5-(-2) DEG C
764 765
PRESSURE 400 - 1000.0 mm Hg
0.42 0.4

FLOW 0.350 - 0.650 LPM

\ ‘ — 'l'*_‘-> ; C",
Calibrate By : v WL |2/ Approve By : % ;-

Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Nov-21 Date: 1-Nov-21

This report not be reproduced except infull,witho

www.neediss.com

the written app;qva.l of Neediss Supply Instrument Co., Ltd.

I /2 know the Dest thing to save environment
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Meeaediss Supply Instrurment Co.. Ltd.
SR DO 100

i

536 S Bongkhoe 7 Bongkboe Bongidwoe Bangkok

NOx Analyzer Verification Test Report

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

neediss.com

Calibration Report No.: 6411007 Page:1/2
Calibrated Date: 1-Nov-21
PMm []  Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.9 °C Humidity:_ 52 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(pPb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 10.0 0.0 10.0 410 400.0 1.2
NO, 5.4 0.0 54 8.0 0.0 1.0
NOx 15.4 0.0 ) 15.4 418 400.0 22
Calibration Check ( After adjust)
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.7 0.0 B 0.7 408 400.0 1.0
NO, 0.3 00 03 2.0 0.0 0.2
| NOx 1.0 6o 1.0 410 400.0 12
Single Point Calibration Chart
gy 1506
- ’ | :
S 400 — 4
S 30
% A0 s
§ 250 —a— After
ils 200 ~=-@i -~~~ Before
= 150
< 100
50 .‘... "’.
o B
: 400.0
NO Reference Value (ppb)
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U HAs dwwanr Sussgidiud Safin
Neediss Supply Instrument Co., Ltd.

S36 WOLAMUA T UNIURNA LERUTIER DEREY 0060 5368 Sol Bongikhoe 7 Bangkhoe Bongkhioe Bangkolc Eae e
MODEL : NOx ANALYZER Model 42C THERMO DATE : 1-11-2021
S/N : ENOTE42C497375
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950 -1,200( V)
43 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP -5-(-2) DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM 3
12/9.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By : e Al

Date:

This report not be reproduced except infull,with

www.neediss.com

Sirirat Poonlak

1-Nov-21

Approve By :

4 S

Sarawut Keawsrinual

Date: 1-Nov-21
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Verification Test Report

Report No.:
HO2100150-D001 -SLM 01
]l PM Onsite UTM : 47 P 1532744 N 673776 E

Calibrated Date: 15 November 2021

Site : TATIn1s AadsvaAITWAIINUAsNaTyNATRaNiWIng Rudquasnsanulaanste
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1977

Environment: Temperature 30 °Cc  Humidity 58 %RH

Reference Standard: Sound Calibrator Class 1 Model 4230,Brue&Kjaer
Serial No. 1351075
Date of Calibration : Feb.18, 2021

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.8 84.0 02 93.8
Calibrated By: bl '?QL b0
( Hasan Seng )
Date: 15 November 2021
Approve By: /Z $
(Sarawut Keawsrinual)
Date: 15 November 2021

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

L www.evltesting.com

SCU trignt
FE-MNT-27 Rev.00:01/08/63
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RECALIBRATION

TISCH
I ‘ January 11, 2022

Environmental

Calibration Certification Information
Cal. Date: January 11, 2021 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: Jim Tisch Pa: 757.9 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2067
Vol. Init | Vol. Final AVol. ATime AP AH
Run (m3) (m3) {m3) {min) (mm Hg) (in H20)

1 1 2 1 1.4470 3.3 2.00

2 3 4 1 1.0260 6.4 4.00

3 5 6 1 0.9120 8.0 5.00

4 7 8 1 0.8660 8.9 5.50

5 9 10 1 0.7170 12.9 8.00

Data Tabulétion

Vstd Qstd \/ AH( Peid )(TTséd ) Qa AH(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0099 0.6979 1.4243 0.9956 0.6881 0.8793
1.0057 0.9803 2.0143 0.9916 0.9664 1.2435
1.0036 1.1004 2.2520 0.9894 1.0849 1.3903
1.0024 1.1575 2.3619 0.9883 1.1412 1.4581
0.9970 1.3906 2.8486 0.9830 1.3710 1.7586
m= 2.05054 m= 1.28401
QSTD = -0.00430 QA b= -0.00265
r= 0.99994 r= 0.99994
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

o PR )) | o el o))

Standard Conditions
Tstd:| 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {(mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept ’
m: slope
‘isch Environmental, Inc. www. tisch-env.com
45 South Miami Avenue TOLL FREE: {877)263-7610
fillage of Cleves, OH 45002 FAX: (513)467-9009
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Calibratech Co.Ltd, o
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, B'angpoqd,‘Pikk;ed,Nouthabuﬁ_1{112@:‘._ et e
 Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-200011-1 Page : 1 0f2

Submitted by : Envilab Co., Ltd.
536 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Meodel : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (22210229) °C
Relative Humidity ] (55.9 to 62.2) %
Air Pressure (1014.0 to 1015.0) mbar

Date of Received : 05 February 2021

Date of Calibration : 05 February 2021

Date of Issue : 08 February 2021

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certilication is traceable to the Intemational System of Unils

Standard Weights
ID No, Cert. No. Due Date Traceability
E261-E2624 C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

W aW I | _APPmVCd by: i

( Surachai Promthong )

it o
L 1 (]

iR AHATL AN QDRI Laboratory Manager
Fovian Lo L.

AsensH

The Uncertainties are for a confidence probability of;ppfoximately 95%




Certificate No. : 64-200011-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) (® t (@
0.01 0.0001 0.00011
(.1 0.0001 0.00011
1 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 -0.0001 0.00012
50 -0.0001 0.00014
100 -0.0001 0.00020
200 -0.0002 0.00038

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

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g C
A B G, D E B E D
0.0001 0.0000 0.0000 0.0000 0.0000 g A

Repeatability Load test : 200 g
Stdev. ; 0.00005 g

2.00,

N

Q W
F52ddN L'if'f\gﬂfﬂ &
FHn T AL AN DA W




Calibratech Co,,Ltd
/i 106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood Pakkred, Nonthabun 11 120
Tel. (0,2) 964-6211 Fax.(Ol) 964-5155, e-mail : calibratech. cal@yahoo com, callb;atech .éal@hptmaal com

Certificate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 C Resolution : 0.1 °C .
Range Humidity : 0 %R.H. to 100 %R.H. Resolution : 0.1  %R.H.

Serial No. : 62227425 ID No. : N/A
Environment : Ambient Temperature : (Z3.% 2) *C
Relative Humidity — : (50 + 15) %
Date of Received : 05 February 2021
Date of Calibration : 11 February to 13 February 2021
Date of Issue : 13 February 2021
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments : This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

P e

Approved by i E’ 2/

( Bunjerd Masri )

Supervisor




Certificate No. : 64-410010-1 Page : 2 of 2

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

Function : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
(‘c) (‘c) (°c) (£'c)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46

Result of Calibration :  Without Adjustment

Function : Humidity measurement

Reference Temperature @ 25 ‘e

Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H. ) (%RH.) {(+%RH)
39.99 47.7 =13 2.2
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

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

providing a leve! of confidence of approximately 95%

éﬂ 2. 9 /
USRI RIRINNADI @

)

et S 3

el ol
eviab Co.td.  faamsHaaIuaNGIA

al




R L ,’ ""I'LJ{.?;SL‘
NSC-TISI-TIS 17025
2ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0312 MTC No. EEL. BP. 57/0264

CALIBRATION CERTIFICATE

Submitted by  : Envilab Co., Ltd.

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

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

Instrument Calibrated : ' Ambient Environment

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

Model : 4230 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic ﬁF-lQSA S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537434,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer 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 Institute of
Metrology (Thailand).

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

measured values only.

SUTHIRURINNA DY
IPLT:! A

Date of Receipt : 10 Feb. 2021

il
RIGENNTHNYAILQHAMN TN

Date of Calibration  : 18 Feb. 2021 1/2 &

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

FM.BL.MTC.002 Rev.3

Head Office______ - . Office/Laboratory Office B

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

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

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




NSC 'I‘IS! TIS 17025
CALIBRATION 0037

I?TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0312 MTC No. EEL. BP. 57/0264
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 2014Pa at 1000 Hz

Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure. | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.78 -0.22 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency  |Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 998.3 z ke +1.5 +1.0%
3. Total Distortion
Standard Microphone ' | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.68 +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 :
............ Tl Lt
(Mr.Tawikiat Iamsamran)
Electrical and Electromc Standards Laboratory
Date of Calibration  : 18 Feb. 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 19 Feb. 2021 Ref : 2011264021000592001 2/2

End of Certificate

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

FM.BL.MTC,002 Rev.3

Head Office e Office/Laboratory Office
35 Mu3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate Sukhumvit Hoad 196 Phahonyothm Road Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Ampm}"é Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

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

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www tistr.or.t
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- Airgas Specialty Gases
Airgas USA, LLC
Alrgas. 6141 Easton Road
an Air Liquide company g{dg 2 dville, PA 18949‘
Airgas.com .
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number; E04NI99E15A00V3 ‘Reference-Number:  160-402021734-1
" Cylinder Number: EB0140762 . . Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 : Valve Outlet: 660
Gas Code: CO,NO,NOX,S02, BALN Certification Date:  Feb 19, 2021

Expiration Date: Feb 19, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction. for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

. d mole/mole basis unless otherwise noted.

Do Not Use This %indar below 100 Esﬁ' ,i.e. 0.7 meaaacals.

B o _ ANALYTICAL RESULTS ‘ ,
Component Requested Actual Protocol Total Relative . Assay
! Concentration Concentration Method * Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 +- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44.62 PPM G1 +/- 1.4% NIST Traceable !32!12/202'1. 02/19/2021
SULFUR DIOXIDE 45.00 PPM - 4534 PPM . G1 +-1.1% NIST Traceable 02/12/2021, 02/19/2021

CARBON MONOXIDE 4500 PPM 4500 PPM G1
NITROGEN - Balance . ! .

+/- 1.0% NIST Traceable 02/15/2021

‘

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration

Uncertainty Expiration Date

NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% ‘Feb 02, 2025
PRM 12386 D685025 * 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KALOC3190 49.67 PPM SULFUR DIOXIDE/NITROGEN +/- 1.0% Jun 20, 2022
NTRM 08012341 KALD04716 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
The SRM, PRM or.RGM noted abaove is only in reference 1o the GMIS used in the assay and not part of the analysis.

5 . . ANALYTICAL EQUIPMENT ) .
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP201 0245 NO2 FTIR Jan 21, 2021

' Nicolet IS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021
. sianniiai

Triad Data Available Upon Request

NOTES:

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

Approved for

(ACCREDITED)
GCERT 3082.05
Page 1 of 160-402021734-1
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Part Number: 721A2601
Description: " Micromate with DIN Geophone
Serial Number: UM18218

Calibration Date: ~ MAR 2 4 2021
Calibration Reference Equipment: 714J7402

A,
L7
X
e

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently.level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel.or an.duthorized:service.and
calibration facility for annual calibration.

s

Xiaoming Yang

Calibrated By:

' L]
2 Instantel o Legget Drive, Ottawa; Ontario, K2K 3A3, (613) 592-4642
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© 2019 Xmark Corporation. Instantel and Instantel logo are trademarki qutalinieyBiank& Decker or its affiliates. 71405201 Rev 15
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Calibratech Co.,Ltd. | . _
7/106-7 Mao 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-200049-1 Page : 10f2

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

Equipment : Electronic Balance

Manufacturer : Sartorius Model : SECURAI125-18

Serial No. : 0034606552 ID No. : ELABBALANCENOS

Capacity : 120 g Resolution : 0.00001 g
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (23.1t024.0) °C

Relative Humidity (56.7t061.9) % .

Air Pressure  : 1013.0 mbar ‘

1

Date of Received : 02 March 2021 ‘
Date of Calibration : 02 March 2021 '
Date of Issue : 06 March 2021 I
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref: LAB 14

Edition 5, July 2015

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

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

et L] % “u:
APNTRTAN RIS 19}1’\(5‘ i
fannatnaaILANRDAR W

Approved by :

Envilab Co.Ltd. |
{ Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

AN, AR, AR Gl M




Calibratech Co.,Ltd :
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood Pnkkred Nonthabun l]|20
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahod com, calibratech.. ca]@hotma:lcom

Certificate of Calibration

Certificate No. : 64-200049-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) (8) t(
0.1 0.00000 0.000017
0.5 -0.00001 0.000022

1 0.00001 0.000026
2 0.00000 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
20 -0.00002 0.000071
50 -0.00003 0.00011 "
100 -0.00005 0.00020
120 -0.00006 0.00038

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

providing alevel of confidence of approximately 95%

Eccentrr_i:.‘c error Load test : 20 g
A B c D E
0.00003 0.00003 -0.00001 0.00001 0.00000 g

Repeatability Load test A 100 g
Stdev. z 0.000014 g

-00o -

' /
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Ervilab Co.Ltd.  HIR

T

211,




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachusa.n 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cnl@yahoo com, cahbmtcch.ca!@hotmml com

Certificate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 °C Resolution : 0.1 °C

Range Humidity : 0 %RH. to 100 %R.H. Resolution : 0.1  %R.H.

Serial No. : 62227425 ID No. : N/A
Environment : Ambient Temperature : (23 + 2) °C

Relative Humidity — : (50 + 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issue : 13 February 2021

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum b1 :
400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

L™

L] g.l"
saedtwnnaeg

tﬂ\illdb Go.Lid. {{%’mn’rsr&mm’mqmqmn )

3 —

Approved by :( i’ 2/

( Bunjerd Masri )

Supervisor

Thc Uncertalnues are fora conﬁdence probablllly of approximately 95%




7/106-7 Moo 2, Sukhapmchnsan 3 Rd Bangpuod Paklu'ed Nonthabun 11120 /
Tel. ©2) 964—6211 Fax, (02) 964—5155 e-mall : calibratech. eal@yuhoo com, cahbratgch cal@hotmad com .

Certificate of Calibration

Certificate No. : 64-410010-1 Page : 2 of 2
UUC Condition As-Received : Good
Result of Calibration :  Without Adjustment
Function : Temperature measurement
Reference Humidity @ 50 %R.H.
Standard Temperature UUC Reading Correction Uncertainty
(‘c) (‘c) (‘c) (£°c)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 o
Standard Humidity UUC Reading Correction Uncertainty
( %R.H. ) (%R.H.) (%R.H.) (+%R.H)
39.99 47.7 -1.7 2.2
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

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

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

providing a level of confidence of approximately 95%

-00o -
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-Cal'ibrateéh Co.,Ltd.

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

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

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Certificate of Calibration

64-420055-1 Page : 10f2

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

pH Meter (Pocket)

pH meter

Manufacturer : Eutech Model : pHTestr 30

Range : -1.00 to 15.00 pH Resolution : 0.01 pH

Serial No. : 2856418 ID No. : ELABPHTEST3016

On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature :  (24.5 t0 25.0)° C

Relative Humidity : (50t0 54) %

24 March 2021

24 March 2021

24 March 2021

Bunjerd Masri

CALIBRATION 0030

In-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

Standard Buffer Solution

pH Cert. No.
4.004 61208711
6.985 61191143
0.963 61208865

Lot No. Exp. Date Traceability
684575 01 Scp 2021 CPA chem
684576 01 Sep 2021 CPA chem
684577 01 Sep 2021 CPA chem

Approved by : % gy i

kot .
F 591989 grwan A Supervisor
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ﬁ‘/ W ( Bunjerd Masri )




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

Certificate of Calibration

Certificate No. : 64-420055-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : pH meter with electrode

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

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) {pH) (+pH)
4.004 4.00 0.01 0.011
4,7,10 6.985 7.00 -0.01 0.020
9.963 10.00 -0.04 0.053

Remark
1 UUC : Unit Under Calibration

2 pH meter does not have voltage mode because the plug can not BNC socket

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

fF CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
. 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

A= AT AT ;&\:?tﬁ\—yﬁﬁ\:?ﬁé\i\yr;:al

J.;\:\_\y/t-&:\\/‘oﬁbbi—.

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Calibrated by :

Approved by :

(./ ) Malee Butkruea
{ ) Saithip Meangmai

A=A\ AT A=A S TaASTNSEaASTASTNSS

/ Issue Date :

‘I/g%?

Envila

Cert.No.: 21TW57
Page.: 1 of 2

Certificate of Testing

DO Meter

Hanna

HI 9146
G0007931
EDOHI914607931
16 March 2021
19 March 2021
2103-0669DN-1

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

Temperature (25+t5)°C

Humidity (50 + 20) %

In - house method : CP-CH®

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wl -

{ )Warakorn Lerngagtrakul

(B
b Co.,Lt

L R 5 ) . ¢ }

4. HaanIIHNEAILAN QAT W %&
a) 9’:
e

Approved Signatory

23 March 2021
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Cert.No.: 21TW57
Page.: 2 of 2
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Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: KC1AQ1TAF

ad J

‘-d’
=%

Titration Method DO Meter ) /
Standard Deviation
(Azide Modification Method) Reading :
)
(mglL) (mgiL) (mg/L) /]
8.00 8.17 0.00 )

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
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CALIBRATION 0030

l ) ¥ e

-cal@yahoo.com, cnlil':.ra‘tech

Certificate of Calibration

cal@homail com

Certificate No. : 64-400569-1 Page : 1of2

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

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID No. : ELABBODC140N03

Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature : (23.0t023.8) °C
Relative Humidity : (55t060) %
Line Voltage : (224.0 t0 225.0) V

Date of Received : 12 November 2021

Date of Calibration : 12 November 2021

Date of Issue : 18 November 2021

Calibrated by : Bunjerd Masri

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

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

ID No. Cert. No. Due Date Traceability
400046 & 400023  64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

m W Approved by : @(\/

! & . .
b =0 5009 4 wr%fli_'_:\iﬂfﬂaﬂ ( Bunjerd Masri )
R AaEATRL W
luv—l‘uklﬂhﬂ

T ¥

R st
Envilab Co.ltd.

Faanadngn Supervisor

The Uncertainties are for a confidence probability of approximately 95%




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

Certificate of Calibration

Certificate No. :64-400569-1

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

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

Page : 2 of 2

Inside of Chamber
( W =038 m
2 4 D =0
& - & 035 m
1 3 H=115 m
3
8 Capacity = 0,15 m
H
3 H/2 8
AL Q
W2 '
7 5c
v D/2 5¢
ey Front N
w ;
Test Setting Indicating i e
b Measured T ture (° C) , i
Point | Temperature | Temperature e.a‘sure Snpexdret .?) S Hucertainty
(uc) (“C) (OC) . 1 2 3 4 S 6 7 8 9 (:!:oc)
4.0 4.0 4.0 33 1 32| 34| 34| 39| 39| 40 | 34 | 42 0.57
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) (°C) -0 (°C) ("C) (°C)
4.0 4.0 4.0 1.0 0.1 1.0

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%
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7"‘ 96/177-96/178 Moo 6, T. La-harn, A.Bangbuathong, Nonthaburi 11110 wwm\“\&' e
v 74 Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS1702

CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066
Customer Envilab Co.,Ltd.

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

Place of Calibration MICRO ROOM (B302)

Description Incubator
Model IF75

Serial No. D319.0066
ID.No. 2

Date of Receipt Feb 12, 2021
Date of Calibration Feb 12, 2021

Environment
Temperature (Min) 251 °C (Max) 20,90
Relative Humidity  (Min) 672  %RH (Max)  69.3  %RH

Calibration Method

WI-17 : The reference thermometer was placed into the chamber and measurement was performed based on AS-2853.

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

Standard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR20-2119, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292.

This certificate is traceable to Sl unit.

Page 1 of 3 /D ﬂf\ﬂ

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the priar written approval of laboratory.
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Thermology Co., Ltd. i
96/177-96/178 Moo 6, T.La-harn, A, Bangbuathong, Nonthaburi 11110 4,,;’,3\“\‘\\ 2 A\
Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS1702
CALIBRATION 0109
Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066

Results (without adjustment)

O #3

-0
&

I
o
(%)

#BO v

i L I

r'y

Position of reference thermometers were placed

Note.

1). Dimension (W x L x H) is 40 x 33 x 56 cm.

2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.

3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber,

as

B
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CALIBRATION 0109
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CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066

Results (without adjustment)

uuc uucC Reference Stability Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) (°C) +(°C) (°C) *(°C)
Position 1 44,536
Position 2 44.593
Position 3 44.601
Position 4 44.570
44.5 44.5 Position & 44532 0.048 0.448 0.31
Position 6 44.386
Position 7 44.131
Position 8 44.523
Position 9 44.536

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentioned in the report,

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY : /D'm

(MR. DAMRONG MULSING )

Page 3 of 3
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Incubator

Cert.No. 21/0323

S/N. D319.0066  ID.No.

IF75

Model.
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Calibratech Co.,Ltd.

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

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, cul:bmtech.cal@lmhnal[ com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Certificate of Calibration

64-400163-2 Page

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

Air Chamber (Oven)

Manufacturer : Memmert Model : UF75
Range : N/A i & Resolution : 0.1 °C
Serial No. : B319.0600 IDNo. : N/A

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 31.5) °C

Relative Humidity : (50t055) %
Line Voltage : (224.2102252) V
24 March 2021

24 March 2021

25 March 2021

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

CALIBRATION 0030

:1of2

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

Standard Digital Thermometer with Thermocouple probe

400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NIMT)

mm’\ﬂﬂ@““ Approved by : %ﬂ/

j—
spna@al PAHEWT W ( Banjerd Masri )

Supervisor




Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :64-400163-2 Page:20f2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Funetion :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
1/ W =040 m
" * 2 & 4 D =033 m
1 3 H =05 m
8 Capacity = 0.07 n13
: H/2 8
8 ¢
o
' s m/
< Front >
w
Test Setting Indicating
Point | Temperatirs! | Tempemsture Measured Temperature (° C) @ Sensor No. » Uncertainty
(°c) (°C) (°C) 1 2 3 4 5 6 7 8 9 (+°C)
104.0 103.5 103.5 104.0| 104.3| 104.3| 104.2| 104.2| 103.9] 103.7] 104.2 | 104.1 0.69
110.0 109.5 109.5 110.0 110.4| 110.4 | 110.2| 110.2| 109.9] 109.6] 110.2| 110.1 0.69
180.0 179.0 179.0 179.0] 180.3| 180.2 | 180.2 | 180.3 | 180.0| 179.0| 180.4| 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°c) (°C) (°c) (°C) (°c) (°c)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 0.1 1.0
180.0 179.0 179.0 1.5 0.2 1.7

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%
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Callbratech Co.,Ltd o s
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonlhabun 11120 CALIBRATJON 0030
Tel.(02) 964-6211 Fax.(02) 964- 5155, e-mail ; calibratech. c;il@yahoo com, calibratech .cal@hotmall .com

Certificate of Calibration

Certificate No. : 64-400049-1 Page : 1 0of2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A ¢ Resolution : 0.1 °C
Serial No. : L617.0156 ID No. : ELABWBWNB29NOI

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0 to 26.5) °C
Relative Humidity - (45t1050) %
Line Voltage : (224.0t0 225.0) V

Date of Received : 05 February 2021

Date of Calibration : 05 February 2021

Date of Issue : 06 February 2021

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

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

ID No. Cert, No. Due Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)

s A
w o Approved by : (!/b a7

3 _; w FILY 1@1’55!’11,%'](}?!’,’1;1\'! (Bunjerd —
N S*é'i\“xmﬂ'}ul‘rhuﬂ m(y,«!ogmn Ny
a

Supervisor

The Uncertainties are for a conf‘ dence probablhty of apprommatcly 95%




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

Certificate of Calibration

Certificate No. :64-400049-1 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function :  Temperature measurement

2
1 5 SCW}cxscm

Front
Test Setting Indicating Measured Temperature (° C) @ Measured Measured
; Uncertainty
Point | Temperature | Temperature Sensor No. Uniformity Stability
(°c) (°C) (°C) 1 2 3 4 5 (+°C) (°C) (°C)
95.0 95.0 95.0 953509544 95.53 | 95.38 | 95.46 0.20 0.19 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 multiplicd by a coverage factork =2,

providing a level of confidence of approximately 95%
-00o -
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Cahbratech Co.,Ltd ; _
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_ cal@yalioo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :  64-300152-2

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

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity : 50 ml Graduation : 1
ID No. : C-WW-002/21

Environment : Ambient Temperature : (23+2) °’c
Relative Humidity (50+15) %
Air Pressure ; 1012.9 mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : 12 March 2021

Calibrated by : Areerat Sombun

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

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

Electronic Balance

[IDNo. =~ Cert.tNo. = DueDate Traceability

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

Approved by :

R’ slmﬂﬂﬁ\’w
sl “jﬂ";uﬂad@h;&ﬂ ]
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The Uncertainties are for a confidence probablhty of approximately 95%

( Wipa Tovadec)

NSC-TISI-TIS 7025

CALIBRATION 0030




Calibratech Co.,Ltd

7/106-7 Mao 2, Sukhaprschasan 3 Rd,, Bangpood, Pakkred, Nomhabun 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, cailbmtech.cal@homlml com

Certificate of Calibration

Certificate No. : 64-300152-2

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

UUC Condition As-Received : Good

Nominal Volume (ml ) Measuring Volume (ml )

30 29.93
50 50.01
Uncertainty of 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 standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-o0o -
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Page : 2 of 2
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Calibratech Co.,Ltd.

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

Certificate of Calibration

SN
by ph

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. :  64-300152-6 Page : 10of2

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

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 1000 ml Graduation : 10 ml
ID No. : C-WW-029/18

Environment : Ambient Temperature : (23+2) °’c
Relative Humidity — : (50+15) %
Air Pressure : 1012.9 mbar,

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : 12 March 2021
Calibrated by : Areerat Sombun

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

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

Electronic Balance

ID No. Cert. No. Due Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)
Approved by :

( Wipa Tovadee)

Supervisor




Callbratech Co.,Ltd
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood Pakkred, Nonthaburi lll20
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cahbratenh cal@yahoo.com, callbratech.cal@hotmml com

Certificate of Calibration

Certificate No. : 64-300152-6

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

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )

500 502.85
1000 1001.86
Uncertainty of measurement with in x 0.17 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 =

providing a level of confidence of approximately 95%

-00o -
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Page : 2 of 2
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TSP High Volume Sampler Calibration

Verification Report No.
HO2100150-DG02 -TSP 01

O PM Onsite
Site: Tasenns AasFaAsATIINsnasiynsnavinine fudquitnwaudaaasts
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler: NTSP#14 Technical; Hasan 8.
Recorder: ECRANG15314321 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hFPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. {deg K): 303.0
CALIBRATICN ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.05054
Model: TE-5025A Qstd Intercept: -0.00430
Serial#: 2067 Date Certified; 11 Jan 21
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # {in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.619 52.0 51.49 Slope = 27.8599
2 9.24 1.470 48.0 45,55 Intercept = 5.2480
3 7.62 1.335 42.0 41.59 Corr. coeffi= 0.9948
4 5.84 1.169 38.0 37.62
5 3.14 0.858 30.0 29.70 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 53
(] ‘
i .
! | .
50.0 T e i
‘ ,.:/ |
! |
0.0 ! / .
. i . . : Calibrated by : W9
H I ‘ ( Hasan Seng )
E o hd 1 December 2021
200 : . i
! 1 i
. | Approved by : /&/
) : { Sarawut Keawsrinuai )
! : ‘ 1 December 2021
[ : i
0.00 023 250 078 140 125 130 1.75
mymin,
This report shall nol ba reproduced axcept infull, withaut the written approval of Envilab Ca..Ltd
= www.evitesting.com e et

FE-MNT-29 Rev.00:01/08/63
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PM10 High Volume Sampler Calibration

Verification Report No.
HO2100150-D002 -PM 01

L PM [ Onsite
Site: Tasoms Aaaf TRt TRBNadTnITnacining Auddudineiaulaande
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler; EPM#38 Technical: Hasan S.
Recorder: ECRDS01618025857 ) Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1010.0 Carrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C); 30.0 Average Temp. {deg K}: 303.0
CAL!BRATION QORIFICE
Brand: Tisch Environmental, inc Slope: 1.28401
Model: TE-5025A Intercept: -0.00265
Serial#. 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# {in} {m3/min) {chart) {corrected) REGRESSION
1 10.26 1.580 50.0 31.62 Slope= 15.7456
2 8.32 1.423 46.0 29.09 Intercept= 6.4783
3 6.41 1.248 40.0 25.30 Corr. coeff= 0.9955
4 429 1.022 36.0 22.77 SFR= 1.133
5 2.51 0.782 30.0 18.97 SSP= 3846
# of Observations: 5
Range of Chart 38
at SFR £10% 40

354

i

Calibrated by : %‘%"\L biSy

20 = T (Hasan Seng )
1 December 2021

Charl Racarder

100 {| -
! Approved by :

i ; ( Sarawut Keawsrinual )
‘ ; 1 December 2021

50

: |
oo
0.0 025 R oTs 100 125 150 175

m3tmin,

This report shall not ba reproducad axcept infull, wkhout the written appraval of Envilab Co. Lid.

www.evltesting.com
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SO, Analyzer Verification Test Report

Calibration Report No.: 6412002
Calibrated Date: 1-Dec-21

PMm L1 onsite
Instruments Information

Page:1/1

Analyzer Type: SOZ Analyzer
Model: THERMO. 43C

Manufacturer THERMO
S/N: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB(0140762
Environment: Temperature_25.4 °C Humidity:__60__%RH
Calibration Report
Zero Span
Status - - -
Reference Reading Drift Reference Reading Drifi%
{PPR) {FPR) {FEB) (FER) (PPR) ?
Before 0.0 4.1 4.1 400.0 404 1.0
After 0.0 0.2 0.2 400.0 408 2.0
Single Point Calibration Chart
500
450 404.0
= 400 , 408.0
350
.E‘ 250 / -
B 20— e | e -
2 150 —
100 T
50 141 e
0 r‘/
g 02 400
Reference (PPB)

This report not be reproduced except infull without the written approval of Neediss Supply Instrument Co., Ltd

www.neediss.com

MRCATERMANNEEN ./ know the best thing Lo save enviranment
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MODEL 1 SO2 ANALYZER Model 43C THERMO DATE : 1-12-2021
SIN -: ESOTE43C668327
Test Function Value Before After

Range 500 (PPB) 500 500

650 -653
PMT VOLTS -450- -850 (V)

990 985
LAMP VOLTAGE 950-1,200(V )

32568 32577

LAMP INTENSITY 20000 - 50000 Hz

37 37
INTER TEMP 15-45DEGC

49 49
CHAMBER TEMP 47-51C

2.5 -2.5
COOLER TEMP  -5-(-2)DEGC

764 765
PRESSURE 400 - 1000.0 mm Hg

042 04
FLOW 0.350 - 0.650 LPM

Calibrate By : Mﬂmﬂ{/’“ . Approve By : w k-/
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Dec-21 ' Date: 1-Dec-21

This report not be reproduced except infil without the written approval of Neediss Supply Instrument Co., Ltd.

www.neediss.com

DO /o know the best thing to save environment
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NOx Analyzer Verification Test Report

Calibration Report No.: 6412007

Page:1/2
Calibrated Date: 1-Dec-21
pm []  Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
_ Ca@rator Unit Standard Gas
Dilutor Model ESA MGC101 NO Cong¢ 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 254 °C Humidity:_ 62 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) (ppb} {ppb) Drift%
NO 8.8 0.0 8.8 409 400.0 1.1
NO, 1.4 0.0 1.4 4.0 0.0 0.5
NOx 10.2 0.0 10.2 413 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403 400.0 0.4
- NQ, -0.2 0.0 -0.2 3.0 0.0 04
NOx 0.4 0.0 0.4 406 400.0 0.7
Single Point Calibration Chart
450 -
5 o 4538
2 a0 _—
£ 300 52
§ 250 — + After
§ 200 e =M=~ Before
TE 150 = =
< 100 st
50 JB.8 - 22
e
0.0%8 400.0
) NO Reference Value (ppb)

y.neediss.com

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

we know the best thing to save environment
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Neeadiss Supply Instrument Co.. Ltd.
T, Bongkhae Bonghkhoe Songhek:

538 Sedl Hongidhos

MODEL ¢ NOx ANALYZER Model 42C THERMO DATE : 1-12-2021
SIN : ENOTE42C497375
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V)
43 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP -5-(2)DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 046
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/90 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By :

=i Zdodn

Date:

"This report not be reproduced excepr infull,without the written approval of Neediss §

www.neediss.com

Sirirat Poonlak

1;Dec-21

Approve By :

LT k.

Sarawut Keawsrinual

Date: 1-Dec-21

ISR /o know the best thing to sove enviranment
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Verification Test Report

(1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
HO2100150-D002 -SLM 01

Onsite UTM : 47 P 1532744 N 673776 E

1 December 2021

TaseT AaaFvaaswWatnnsaaanlfznAsTnasinivg Hudquineanlaande
Sound Level Meter

NEEDISS

NDSM 309

8007

Temperature 28 °C  Humidity 58 %RH

Sound Calibrator Class 1 Model 4230 Brue&Kjaer

Serial No. 1351075

Date of Calibration : Feb.18, 2021 -

FE~MNT-2I7 Rev.00:01/08/63

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
93.8 39.9 -53.9 93.8
Calibrated By: vl é‘q&, L}g
{ Hasan Seng )
Date: 1 December 2021
Approve By: /L_
{Sarawut Keawsrinual)
- Date: 1 December 2021
This report shall not be repreduced except nfull,without the written approval of Envilab Co.,Lid.
| www.evitesting.com



TISCH

Environmental

' RECALIBRATION
: DUE DATE:
‘ ‘ January 11, 2022
P
H _J/

Calibration Certification Information
Cal. Date: January 11, 2021 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: lim Tisch Pa: 757.9 mm Hg
Callbration Model #:  TE-5025A Calibrator 5/N: 2067
_ Vol. nit | Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) {min) | {mm Hg) {in H20})
1 1 2 1 1.4470 3.3 2.00
2 3 4 1 1.0260 6.4 4.00
3 5 6 1 0.9120 8.0 5.00
4 7 8 1 0.8660 8.9 5.50
5 9 10 1 0.7170 12.9 8.00
Data Tabulation
Pa (Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa |y AH(TarPa)
{m3) {x-axis) {y-axis) Va {x-axis} (y-axis)
1.0099 0.6979 1.4243 0.9956 (0.6881 0.8793
1.0057 0.9803 2,0143 0.9916 0.9664 1.2435
1.0036 1.1004 2.2520 0.9894 1.084%9 1.3903
1.0024 1.1575 2.3619 0.9883 1.1412 14581
0.9970 1.3506 2.8£§ 0.9330 1.3710 1.7586
m= 2.05054 m= 1.28401
QSTD b= -0.00430 QA b= -0.00265
r= 0.99994 r= 0.99994
Calculations
Vstd={AVo}{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
= Pa Tstd — f ( i}
Qstd= 1/m (( \/AH( Petd )( N ))-b) Qa= 1/m (( AH[ Ta/Pa )) b)
Standard Conditions
Tstd: 298,15 Kk RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2Q) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
A5 South Miami Avenue
fillage of Cleves, OH 45002

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009

L) L3
il!'i.a\ﬂ G k%’\gﬂﬂaﬂ
dFan 19t AILGRDLN W

Crwnar Co.Lid,




Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Recefved :
Date of Calltyration H

Date of Issue :

Calibrated by :

Calibration Method :

al@yaliooicom; Calib

Certificate of ééhﬁfétion

64-200011-1 Page : 10f2

Envilab Co., Ltd.
536 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufactorer : Sartorius Model : SECURA224-18
Serial No. : 003480327¢ ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

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

Ambient Temperature : (22210229 °C
Relative Humidity : = (559t0622) %
Air Préssure (1014.0 to 1015.0) mbar-
05 February 2021

05 February 2021

08 February 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition §, July 2015

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

Standard Weights

ID No,
E26]-E2624

Cert. No, Due Date Traceability
02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by : UR1v

( Surachai Proamthong }

Laboratory Manager




Cei“t'i’fic‘ate' bf Calibration .

Certificate No. : 64-200011-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (g T (g)
0.01 0.0001 0.00011
0.1 0.000! 0.00011
l 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00011
10 0.0000 0.000t 1
20 -0.0001 0.00012
50 -0.0001 0.00014
100 -0.0001 000020
200 -0.0002 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,00,

providing a level of confidence of approximately 95%

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

Repeatability Load test : 200 4
Stdev. : 0.00005 g
A_nl
olo - /
DY e el "Ei.!‘éﬂﬁﬂ'lh%’lgﬂ(ﬂ‘i}d -
%f '-...‘ Gt t . .
Ernilab Co.Ltd, gEamIdngaIuqnamn m

. . 1




Certificate of Cali_brationr o

Certificate No. : 64-410010-1 _ Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °c to 60 °C Resolution : 0.1 °C
Range Humidity : 0 %RH, to 100 %R.H. Resolution : 0.1  %R.H.
Serial No. : 62227425 ID No. : N/A

Environment : Ambient Temperature : 23+ 2) °C
Relative Humidity :  (50.% 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issuc : 13 February 2021
Calibrated by : ‘ . Chortip Samchusri -

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

P

ey i
WW Approved by :( E, 2/

k73
S | anaad
¢ Su5asEUng -
 FSan sinaatuANanen W
) Supervisor




Certificate No, : 64-410010-1

UUC Condition As-Received : Good

Result of Calibration :  Without Adjustment

Functlon : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Unceriainty
(‘c) °c) (‘c) (£°C)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : = - Humidity measurement
Reference Temperature @ 25 °‘c
Standard Humidity UUC Reading Cdngction Uncertainty
(%RH.) (%R.H.) (%R.H.) (+%RH)
35.99 477 1.7 22
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark:
LJUC : Unit Under Calibration

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

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

providing 2 level of confidence of approximately 5%

o

liioend AT
Envilab Ce.ltd.

-oflo -
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Suspodnugnaas
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\—— d A,
NSC-TISI-TIS 17025
2-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0312 - MTC No. EEL. BP. 57/0264

CALIBRATION CERTIFICATE

Submitted by  :Envilab Co., Lid.

Address
Calibrated at

Soi 1 C Bangpoo Ini
Instrument Callbrated R
Description : Sound Level Calibrator :
Manufacturer . ettt oy s e
Model

Serial No.

4, DlgttaI Multuneter Ag
5. Pressure Transmitter Vaisala PTB202AD SIN ! T065é001
6. Audio Analyze?‘KeﬁIrﬂey 2015: 6495, o
7. Condenser M:crophone BrueI&KJaer 4180 S/N 288987 1' o : o
Calibration Procedure: CP-102-04 based on IEC 60942—2003 The soun{d pressure IeveI of mstrument was
measured by standard microphone. usmg an msert voltage techmque ' o

This instrument has been calibrated against standards maintained at EIectrlcal and Electronic Standards
Laboratory (EEL), whlch are traceable to the Intematlonal System of Umts through the Nanonal Insnmte of

,|.‘. L

Metrology(Thalland) - '1"‘: \. ;": P R f

Vo

The mformatlon on actual readmg is attached herew1th and the uncertamty Inmts quoted refer to the

measured values only. - SR g i i

Date of Receipt : 10 Feb, 2021

Date of Calibratip_n : 18 Feb, 2021 1/12 a4

The results relate only to the itemns tested or calibrated.

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

A FM.BL.MTC.002 Rev.3
Ay 4 Lh

.-.Head.Office Office/Laboratory. . ... ... Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvut Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel, {66) 0 2577 9000 h

Fax. (66) 025779009 -

E-mail : surmnpai@tistr.orth Website www.tistr.orth

3 1672-80 ext. 115, 116 - ° © el (66)0 2579 112130 ext. 5219, 5225, 5217
P e Fax (66) 02579 8592

ﬁk/ W E-mail : sumaleeg@tistr.or.th

Qe

FuTaeduwIgnass
FEamEtgAILANAMN W

q

g DNAE
Envilab Ce.lid.



NSC-TIS] -TIS I7025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21-64/0312 MTC No. EEL. BP. 57/0264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Correctgrc.l,t"o Ref_erence Conditions?101:325 kPa, 23.0 °C and 50 %RH.

Standard Microphone .. |
Type
1/2 inch Bruel&Kjaer 4180|

Type
172 inch Bruel&Kjaer 4180}, 8

Standard Microphone | Measured Total: DlStOl’tle { . - Uncertainty." ; To]erancexlumt
Type | %) i y o t IE060942 2003 Classl
1/2 inch Bruel&Kjaer 4180 0.68 \ " +3 %,
Note: 1, No adjustment.

2. The calibrator pressiire corfection was notincluded, . ... .

3, The microphone volume correction was not included. ;

Calibrated by :

............ Toelk Lt

(Mr.Tawikiat Ismsamran)

Approved by i

Electrlcal and Electromc Standards Lahoratory
: 18 Feb. 2021

: 19 Feb. 2021

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref': 2011264021000592001 2/2

End of Certificate

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

- Head.Offlce

_Office/Laboratory.

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

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

Fax {66)0 25779009~
E-mail : rumpai@tistr.orth Websiterwwwtistrorth -

FM.BLMTC.002 Rev.3
Office

Fn\nlab ('_-0 Lid.

Sol 1C, Bangpoo Industna[ Estate. Sukhumwt Road,
Amphoe Muane, Changwat Samutprakan 10280, Thailand
BO ext. 115, 116

Thailand

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
- Fax: (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

mmms&lwmﬂnummn i

(DRE

196 Phanonyottin Road, Chatuchak, Bangkek 10900, |-




Airgas Specialty Gases

Airgas e

1 ), 6141 Easton Road

an Alr Liquide company ‘ g%dg 2 dville, PA 189 49'

Airgas.com -

CERTIFICATE OF ANALYSIS ' g
Grade of Product: EPA Protocol S

Part Number: E04NISSE15A00V3 ‘Reference-Number: 160-402021734-1

" Cylinder Number: EB0140762 . . Cylinder Valume: 144.4 Cubic Feet

lL.aboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG '

PGVP Number: A12021 ' Valve Outlet: 660

Gag. Code: CO,NO,NOX,802 BALN Certification Date:  Feb 19, 2021

—

Expiration Date: Feb 19, 2024

Cetification performed In accordance with “EFA Traceabllity Protoco] for Assay and Cartfication of Gaseous Callbration Standards {May 2012)" document EPA

600/R-12/631, using

1he assay procedures listed. Analytical Mathodology does net require corraction for analytical intarference, This cylinder has a total analytical '

uncertalnly as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. Al congentratidns are ona

mole/mols basis unless otherwise noted,

Do Not Use This (ﬂ ncér below 100 ﬁﬁ' Le. 0.7 Megapascals.

o . _ ANALYTICAL RESULTS ‘ . o
-Component Requested Actual . Protocol Total Relative - Assay

) . Concentration Concentration Method * Uncertainty - Dates

NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44,62 PPM . G1 +/~1.4% NIST Traceable ~ . _02!12!2025, 02/19/2021
SULFUR DIOXIDE 45.00 PFM -~ 4534 PPM . G1 -, +-1.1% NIST Traceable 02/12/2021, 02/19/2021
-CARBON MONOXIDE

NITROGEN - .-

4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceabie R 02/15/2021
Balan _ . v - .

CALIBRATION STANDARD

Lot iD Cylinder No . Concentration - - Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDENITROGEN +-1.0% :Feb 02, 2025
FRM 12386 D685025 "+ 091 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124208885 - CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KALOD3190. 48.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 0B012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% « Jun 07, 2024
The SRM, PRM or. RGM noiad abave Is only In referenca to the GMIS used in the assay and not part of the analysis.

2 . . ANALYTICAL EQUIPMENT . -
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 . NDIR T Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR . Feb 11, 2021
Nicolet iS50 FTIR AUP2M 0245 NO2 . FTIR . . Jan 21, 2021

- Nicolet IS50 FTIR AUP2010245 S02 FTIR ' Jan 21, 2021
L MR

Triad Data Avalfable Upon Request © e

NOTES:

Gross Weight: 28.4 Kg

Net Weight. 4.5 Kg
PO# 5221000405

Tl ly_folos BT

LY r
Approved for Release ) Page 1 of 160-402021734-1

& R .
Fh9asdnwInnand
T S AnTIINEA L GUADLR (W

RO Shtn
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PPN :{« ‘

Calibration Certificate

Part Number: 721A2601 |
 Description:” Micromate with DIN Geophone
Serial Number: UM18218" -~
Calibration Date:  MAR 2 4 201
Calibration Reference Equipment: 71417402

i !nstanteicert:ﬁes that the above product was calibrat 3 m accordance with the
applicable Instante! procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel

specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

© . Qvailable upon request.

The environment in which this prodiict was calibrated s maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
. connected_;i_g@ ;g;‘Unit, Installed in the proper orientation and suﬁcieﬁif;;g;a?’él to operate
properly. This function should not be confused with a formal calibration, which requires
the sensors'be checked against a reference that is traceable to a knoibh standard.
Et‘i,-,:-,é;gpftg{ ‘ uc_qmmenqst}‘thgpp;fbducts be returned to r'nstaﬁ‘i‘gﬂ of, an:dlithorized:ser, g,,

sl 12 L ealibration facility for annual calibrtion > ™.

Aewir]

Calibrated By: L
~ Xiagming Yang

k Instantel’ Legget Drivef;bttawg;'or;taiip; K2K 343, (613) 592-4642
‘ ' i .\ t“‘q.‘," Lo ‘ i..,i\ e ?

et Lt

ST

= e N :-’*}, N

NN N N N

s . i "“35 “‘“E‘ [ S ’
s 2019 Xmark Corporation. Instante! and Instantel logo are trademarks of its affiliates. 77405201 Rev 15

sl SusodmNgneD

Frnlat Co.L10. fEamsinsaiuguann w
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Frequency Response of UM18218

S won
‘).j‘}ﬁ!h\;di:_. s I}

- Trangverés: DBECIHY 315 BISCINY 31501,

il -t
AL 5 oe s _'..:.-,N‘. ':I?Q..G.‘ S .d"..‘..-.ri":‘ LML ELEL] ; [ B
£33 10’ o . 40an; T30

S Srrnueneyidsl

i;
Lo L
I .
ﬁmﬁr‘“”".. VT - T " B O T TR T3 T R T
85 & L300 a0l a15p

Seedughty ) ' Feaqutaty Ha)

LE - o,
0 o : o a8 ske
ﬁgg.im:'}‘.-:—!ﬂ ) Erenuangy H1) Rt

: o .
ZusaeRUIUWIRNaBY
HSanTHsaILaNA A W

b

Envilab Co.ltd.



Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calil:)_'rg_t_i'on :
Date of Issue‘ .

Calibrated by : -

Calibration Method :

64-200049-1 ‘ Page : 10f2

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

Electronic Balance

Manufacturer : Sartorius Madel : SECURA125-18
Serial No. : 0034606552 ID No. : ELABBALANCENOQS
Capacity : 120 g Resolution : 0.00001 g

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (23.1t0240) °C

Relative Humidity :  (56.7t0619) %

Air Preséure : 1013.0 mbar

02 March 2021
02 March 2021
06 March 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14
Edition 5, July 2015

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

Standard Weights

1D No,
E261-E2624

el

Ervitab Co.

. The bncértaintieslare fora conﬁdence_pr_obabiiil_y.'QF app;o;gi‘matdllly 95%

i)
Lol

C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

V Z 4

SN S Approved by : .

'iu'iaﬂﬁ'u%’lgnﬂﬂﬂ PP a4

HIANTHNIYAILANG LN ( Surachai Promthong )
Laboratory Manager




Certificate of Calibration

Certificate No. : 64-200049-1 Page : 2 0f2

Result of Calibration : Without Adjusiment

UUC Condition As-Received 1+ Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) {g) t(g)

0.1 0.00000 0.000017

0.5 -0.00001 0.000022

1 0.00001 0.000026

2 0.00000 0.000034

5 -0.00001 0.000043

0 0.00000 0.000053

l 20 -.-o.ootioz‘ - 0.000071

50 -0.00003 000011 *

100 | -0.00005 0,00020

120 000006 . | 000038

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 confidence of approximately 95%

Eccentric error Load test : 20 g
A B c D E
0.00003 0.00003 -0.00001 0.00001 0.00000 g

.Repeatability Load test : 100 g
Stdev. : 0.000014 g

2y WA
weil SuseduIgnNa s /
Coulid. fFamItngaILauamn M

Em)ilab

211,




Ce;tlflcate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 C Resolution : 0.1 °C
Range Humidity : 0 %R.H. to 100 %R.H. Resolution ; 0.1  %RH.

Serial No. : 62227425 ID No. N/A
Environment : Ambient Temperature : (23 +2) °C
Relative Humidity — : (50 + 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issue : - 13 February 2021 .
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Tetnp&Hum

IDNo. Cert, No, Due Date Traceability

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co,, Ltd., Accredited by TISI Calibration No.0268

3

fA ‘ﬁﬁ’/ W Approved by 3@_/

7 ;‘_gu-ﬁaﬁﬁm,%’]gﬂtgfa{i { Bunjerd Masri )

Y. )

Envilab Co.Ltd.

fian1adhaaILaaanL Supervisor

' The Uncertainlies are for a confidence probebility of spproximately 9% .~~~ T




Certificate of Calibration

Certiﬁcate No. : 64-410010-1

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

Function : Temperatiire measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
°c) (°c) (°c) (£c)
J0.04 2.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : - Humidity measurement
_ iieference Temperature @ 25 ‘c ‘
_ ' Standard Humidity uuc Ei_eadin‘g thmlion ' 'Uncertainly
(%RE.) (%RH) (%RH.) (L%RH)
39,99 47,7 -1.7 22
50.03 56,2 -6.1 22
55.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

This result of calibration was founid 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%

W ot

$inFa 3

o e
Envilab Co




Certificate No. : 64-420055-1 Page : 10f2

Submitted by : Envilab Co,,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter (Pocket)

pH meter

Manufacturer : Eutech Model : pHTestr 30

Range -1.00 to 15.00 pH Resolution : 0.01 pH

Serial No. : 2856418 ID No. : ELABPHTEST3016
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (24,5 t025.0)° C

_ Relative Humidity  :  (50t054) %
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Issue : 24 March 2021
Calibrated by : s Bunjerd Masti

Calibration Met'huld : In-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

pH Cert. No. Lot No. Exp. Date Traceability
4.004 61208711 684575 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA. chem

Approved by : z ”é ~
&U W ' ( Bunjerd Masri )
;"‘ o g .
g TuTad Aupnead Supervisor

e s “'g&"iu o il
Envilab Co..LLtd. r;famm’srl'mmuqmﬂmn L

V'I‘h_e Uncer'tairmie.'s are f%or a conﬁéﬂ:néc prqba'Bi'li“ly of 'ﬁbp'ro$in1§tély 9,&%;




al@

~ Certificate No. : 64-420055-

Result of Calibration :
UUC Condition As-Received :  Good

Function : pH meter with electrode

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

1

Certificate of Calibratidn S TRENIRT R S A i)

Page : 2 of 2

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) { pH) (&£ pH)
4.004 4,00 .01 0.01
4,7, 10 6.985 7.00 -0.01 0.020
9.963 _10.00 -0.04 0.053

Remark '
1 UUC : Unit Under Calibration

2 pH meter dogs not have vollage mode because the plug can not BNC socket

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

This fepotted uncertainty of measurmient was based on a standard uncertainty miultiplied by a 6‘0verage factork=2,

providing a level of confidence of approximately 95%

-ofo -
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Issue Date : 23 March 2021 ’q
| { 224 ]
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
__CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION. AND TESTING SERVICES

e

N

tind 3

P

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-94%4

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
R‘eferencé :

Submitted by :

Laboratory Condition :

Test Procedure :
Calibrated by :
Approvad by :

(/) Malee Butkruea

( ) Saithip Meangmali
( )Warakorn Lerngagtrakul

Sl 3 Q‘n(c'

Cert.No.: 21TW57
Page.: 1 of 2

il 4

ol J

DO Meter

el ] ﬁ"-—

Hanna

Hi 9148
G0007931 .
EDOHI914607931
16 March 2021
19 March 2021
2103-0669DN-1

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

Temperature {(25+5)°C

Humidity (50 = 20) %

In - house method : CP-CHS9

by Comparison Technique with Azide Modification Methed

it 3

S etind 3

il 3

e

-
1

Walalak Sinthean

Wy -

Approved Signatory

el

el 3
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B 0257191
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Cert.No.: 21TW57
Page.: 2 of 2

ey ﬁ“

——a—

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

( )
) Dissolved Oxygen Probe No.: KC1AO1TAF
( )
4 Titration Method DO Meter

Standard Deviation
i {Azlde Modification Method) Reading 3
S {mg/L) (mg/L) {mg/L) )
I)" 8.00 8.17 0.00

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
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Certificate No. : 64-400569-1 Page : 10of2

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

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Meodel : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID. No. : ELABBODCI140N03
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature : (23.0t0238) °C
Relative Humidity (55t060) %

Line Voltgge

(224,010 225,00V

Date of Received : 12 Noveiﬁﬁer 2021

Date of Calibration : 12 Novemll;er 2021

Date of Tssue : 18 November 2021
_Calibrated by : Bunjerd Masri

Calibration Method :  CAL-MA4004, TLAS G-20

The terfiperature scale used was based GITS-90 /70 .

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

ID No, Cert. No. Due Date Traceability

400046 & 400023 64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /B(\/

( Bunjerd Masri )

Supervisor




Certificate No. :64-400569-1

Result of Calibration
UUC Condition As-Received : Good

Function :

This instrument was selting air ventilation at position 0 {close)

Without Adjustment

Temperature measurement

& O+

Certificate of Calibration
Page : 2 of 2

Inside of Chamber
W=038 m
D =035 m
H=10115 m
Capacity = 0,15 ma

Test _
Point Uncertaigty
(c)
4.0
Test Setting Indicating Measured Measured Overall
Point Temperaure Temperature Uniformity Stability Variation
("C) (°C) (*c) (°C) ("C) (°C)
4.0 4.0 4.0 1.0 0.1 1.0

Remark The uncertainty is not.combine uniformitly ol 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%
- 000 -




|Thermology Co., Ltd.

- | 96/177-96/178 Moo 6, T.La-harn, A.Bangbuathong, Nonthaburi 11110
A\ "“E” /" Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th
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NSC-TIS] TISl’J’OZS

CALIBRATION CERTIFICATE
Pate of [ssue Feb 13, 2021 Cert No., 21/0323

Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt

Date of Calibration

Environment
Temperature

Relative Humidity

Calibration Method

Envilab Co.,Ltd.

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

MICRO RCOM (B302)

Incubator
iF75
D319.0066
Feb 12, 2021
Feb 12, 2021

(Min) 251 °C (Max)
(Min) 672 %RH {Max}

Order No. 21020066

Wi-17 ; The reference thermomater was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Infernational Temperature Scale of 1890.

Standard.

1) Data Acquisition with Sensor Model 34972A SIN. MY49007789 Certificate No. QR20-2119, Calibrated by
Quality Rebarn Co., Lid., ONAC Calibration No. 0292

This cerlificate is traceable to 8! unit.

Page 1 of 3

O

This cerlificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323

Site Calibration Order No. 21020066

Results (without adjustment)
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Position of reference thermometers were placed

Note.

1). Dimension (W XL x H) |s 40 x 33 x 56 c.m. _
2) Slabllit'y - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to delermine the temperature pattern or homogensity within the chamber under steady stale conditions. The

reference sensor should preferably be located at the geomelric center of the chamber.
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I’M Thermology Co., Ltd.

7 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburl 11110
s Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

NSC-TISI-TIS17025

CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066
Results {without adjustment)
uuc Juc Reference iSta_biliiy ' ~Uniformity- -]  Uncertainty
Setling Reading Thermometer ’ ‘ o : .
(C) (C) (°C) +(C), ey | 2o
Position 1 44.536 - -
Posion2 | 44593 ;
Posion3 | 44.601 | - |
Positon4 | 44570 | - |
445 445 Pasition 5 44,532 0.048 | 0448 0.31
Position 6 44.386
Position 7 44,4131
Position 8 44.523
Position 9 44,536

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentionedin the report.

The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k=2,
providing a level of c_bnfidence‘ of a__pbi'oximate[y 95%. The uncertainty éyaluatlon has been carried out in

accordance with ONAC requlrer_n‘énfs, o

APPROVED SIGNATORY : /D'W\/\

(MR, CAMRONG MULSING )

Page 3 of 3
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— Position-2
— Posifion3

— Position-4

— Position-1

—Position-5
—Position-8
—— Position-7
— Position-8
— Position-9

Cert.No. 21/0323
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Incubator

Time
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Model. IF75  S/N. D319.0066
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7110677 Mog
" Tel (02) 964:6211 Fax.(02):964-5155; e-inail':.cal

| Certificate of Calibraion

tech aly cqﬁi, calibratéc!

Certificate No. : 64-400163-2 Page : 1 of 2
Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 IDNo. : N/A
Environment : _ On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0t0 31.5) °C
Relative Humidity : (50to55) %

Line Voltage  : (224210 2252)V
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Tssue © 25 March 2021
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

400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NIMT)

ﬂf/ W Approved by : fﬁ?? ‘_I/
a G " -

FPSDIRANUIRAADY { Bunjerd Masri }

{EamsEnnaILaNAmA I Supervisor

SrBeal N s
nvilab Co.Lid

" The Uncertainties are for a confidence probability. of apptoximately, 95%




Certificate of Calibration

“Certificate No. :64-300163-3 e Page : 2of2

Without Adjustment
Good

Temperature measurement

Result of Calibration :
UUC Condition As-Recelved :
Function :

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

Inside of Chamber
1/ W=040 m
A : 2 ! 4 D =033 m
1 3 H =05 m
Capacity = 0,07 m
¢
H 8 M2
St N
VL2 o2
— Front >
w
Test Seting - | Indicating o _
Point Temper;l,“ré- Temperature Measurgq Tempe:amre("(;)@SensprNo. o Uncerteinty
col oy ey T2 345 678 @&o
1040 103.5 103.5 - |104.0] 104.3|104.3| 104.2] 104.2 103.9| 103.7| 104.2| 104.1 0,69
1100 109.% 109.5 116.0] 110.4| 1104 110.2]| 110.2| 109.9] 109.6] 110.2] 110,1 0.69
180.0 179.0 179.0 179.0] 180.3] 180.2| 180.2 | 180.3 | 180.¢{ 179,0| 180.4| 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature, Temperature Uniformity Stability Variation
(*c) (°C) (°C) (°Cc) (°c) (°Cc)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 01 Lo
180.0 179.0 179.0 1.5 0.2 1.7

Remark The incertainty 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 meastrement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a leve! of confidence of approximately 95%
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Certificate No. : 64-400049-1 Page : 10f2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution : 0.1 °C
Serial No. : L1617.0156 ID No. : ELABWBWNB29NOI

Envirgnment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0to 26.5) °C
Relative Humidity : (451050) %
Line Voltage : (224010 225.0) V

Date of Received : 05 February 2021 |

Date of Callbration : 05 February 2021

Date of Issue : 06 February 2021

Calibrated by' i 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 traccable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert, No, Due Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)

~ A
Approved by : (apﬂ/

SusaeanwIanaod y ( Bunjerd Masri )
diamTdngaTuaua B 1w : Supervisor

" The Uncertaiintics arc for 4 confidence probability of approximately 95%




Certificate of Calibration

Page : 2 0f2

Certificate No, :64-400049-1

Result of Calibration : Withoul Adjustment.
UUC Condition As-Received : Good

Function : Temperature measurement

2
1 5 5c Byy:;scm

Front
Test Setting .| [Indicating Measured Temperaluré (°C) @ - Measured Measured
) C - -7 ‘| Uncertainty
Point | Temperature .| Temperature Sensor No. L Uniformity Stability
o ¢y | (°C) 123} 4] s | o) | 0) (°C)
95.0 950 | 950 95.35 95.44 95.53 (9538 95.46 | - 020 | o 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 unceriainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -
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Certificate of Calibration
Certificate No, :  64~-300152-2 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-002/21

Environment : Ambient Temperature : (23+2) ‘c

Relative Humidity {50+15) %

Air Pressure : 10'12.9‘ mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : - 12 March 2021
Calibrated by : Areerat Sombun

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

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

Electronic Balance

ID No. Cert, No, Dug Date Traceability

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

-

Approved by

ﬁﬂ/ 0@‘/ ( Wipa Tovadec)

] ) 9
FsnadnuIgnaed
SEamaiuaIuasaen

5

%ﬁ.%ﬂ

Cavilab Co.lid.

Supervisor

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




Certificate No. : 64-300152-2

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

UUC Condition As-Received: Good

libfatech:cal@yah @

(fértifica‘te of Calibratio"ﬁ' o

Nominal Volume (ml ) Measuring Volume (ml)

30

50

29.93

50.01

Uncertainty of measurement with in +

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

0.054 m]

Page : 20f2

This regorted uncej'tainty of measurement was based on a standard uncertainty nwltiplied by 2 coverage factor k = 200,

providing a level of confidence of approximately 95%
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Certificate of Calibration
Certificate No. :  64-300152-6 Page : 10f2

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

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 1000 ml Graduation : 10 ml
ID No. : C-WW-029/18

Environment : Ambient Temperature : (23+£2) °‘c
Relative Humidity :  (50%15) %
Air Pressure‘ : 1012.9 mbar,

Date of Received : 02 March 2021
Date of Calibi-ation : 12 March 2021
Date of Issve : 12 March 2021
Calibrated by : Areerat Sémbun

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

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

IDNo. Cert, No, Dug Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)

Approved by :

{ Wipa Tovadee)

;R Supervisor
FRansEngaIuRUAIAN 1

Thie Uncertainties are for a conifidence probability of approximately 95%




Cert1f1cate of Cahbratlon -

Certificate No. : 64-300152-6 Page : 20f2

Result of Calibration : This result of tiue Volume is referred to slandard temperature-at 20 ‘c

UUC Condition As-Received: Good

Nominal Volume { ml ) Measuring Volume ( ml )

500 502.85
1000 1001.86
Uncertainty of measurement with in + 0.17 ml

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

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

providing a level of confidence of approximately 95%
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TSP High Volume Sampler Calibration

Verification Report No.
HO2100150-DG02 -TSP 01

O PM Onsite
Site: Tasenns AasFaAsATIINsnasiynsnavinine fudquitnwaudaaasts
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler: NTSP#14 Technical; Hasan 8.
Recorder: ECRANG15314321 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hFPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. {deg K): 303.0
CALIBRATICN ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.05054
Model: TE-5025A Qstd Intercept: -0.00430
Serial#: 2067 Date Certified; 11 Jan 21
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # {in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.619 52.0 51.49 Slope = 27.8599
2 9.24 1.470 48.0 45,55 Intercept = 5.2480
3 7.62 1.335 42.0 41.59 Corr. coeffi= 0.9948
4 5.84 1.169 38.0 37.62
5 3.14 0.858 30.0 29.70 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 53
(] ‘
i .
! | .
50.0 T e i
‘ ,.:/ |
! |
0.0 ! / .
. i . . : Calibrated by : W9
H I ‘ ( Hasan Seng )
E o hd 1 December 2021
200 : . i
! 1 i
. | Approved by : /&/
) : { Sarawut Keawsrinuai )
! : ‘ 1 December 2021
[ : i
0.00 023 250 078 140 125 130 1.75
mymin,
This report shall nol ba reproduced axcept infull, withaut the written approval of Envilab Ca..Ltd
= www.evitesting.com e et

FE-MNT-29 Rev.00:01/08/63
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PM10 High Volume Sampler Calibration

Verification Report No.
HO2100150-D002 -PM 01

L PM [ Onsite
Site: Tasoms Aaaf TRt TRBNadTnITnacining Auddudineiaulaande
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler; EPM#38 Technical: Hasan S.
Recorder: ECRDS01618025857 ) Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1010.0 Carrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C); 30.0 Average Temp. {deg K}: 303.0
CAL!BRATION QORIFICE
Brand: Tisch Environmental, inc Slope: 1.28401
Model: TE-5025A Intercept: -0.00265
Serial#. 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# {in} {m3/min) {chart) {corrected) REGRESSION
1 10.26 1.580 50.0 31.62 Slope= 15.7456
2 8.32 1.423 46.0 29.09 Intercept= 6.4783
3 6.41 1.248 40.0 25.30 Corr. coeff= 0.9955
4 429 1.022 36.0 22.77 SFR= 1.133
5 2.51 0.782 30.0 18.97 SSP= 3846
# of Observations: 5
Range of Chart 38
at SFR £10% 40

354

i

Calibrated by : %‘%"\L biSy

20 = T (Hasan Seng )
1 December 2021

Charl Racarder

100 {| -
! Approved by :

i ; ( Sarawut Keawsrinual )
‘ ; 1 December 2021

50

: |
oo
0.0 025 R oTs 100 125 150 175

m3tmin,

This report shall not ba reproducad axcept infull, wkhout the written appraval of Envilab Co. Lid.

www.evltesting.com
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FE-MNT-29 Rev.00:01/03/53
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SO, Analyzer Verification Test Report

Calibration Report No.: 6412002
Calibrated Date: 1-Dec-21

PMm L1 onsite
Instruments Information

Page:1/1

Analyzer Type: SOZ Analyzer
Model: THERMO. 43C

Manufacturer THERMO
S/N: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB(0140762
Environment: Temperature_25.4 °C Humidity:__60__%RH
Calibration Report
Zero Span
Status - - -
Reference Reading Drift Reference Reading Drifi%
{PPR) {FPR) {FEB) (FER) (PPR) ?
Before 0.0 4.1 4.1 400.0 404 1.0
After 0.0 0.2 0.2 400.0 408 2.0
Single Point Calibration Chart
500
450 404.0
= 400 , 408.0
350
.E‘ 250 / -
B 20— e | e -
2 150 —
100 T
50 141 e
0 r‘/
g 02 400
Reference (PPB)

This report not be reproduced except infull without the written approval of Neediss Supply Instrument Co., Ltd

www.neediss.com

MRCATERMANNEEN ./ know the best thing Lo save enviranment
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MODEL 1 SO2 ANALYZER Model 43C THERMO DATE : 1-12-2021
SIN -: ESOTE43C668327
Test Function Value Before After

Range 500 (PPB) 500 500

650 -653
PMT VOLTS -450- -850 (V)

990 985
LAMP VOLTAGE 950-1,200(V )

32568 32577

LAMP INTENSITY 20000 - 50000 Hz

37 37
INTER TEMP 15-45DEGC

49 49
CHAMBER TEMP 47-51C

2.5 -2.5
COOLER TEMP  -5-(-2)DEGC

764 765
PRESSURE 400 - 1000.0 mm Hg

042 04
FLOW 0.350 - 0.650 LPM

Calibrate By : Mﬂmﬂ{/’“ . Approve By : w k-/
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Dec-21 ' Date: 1-Dec-21

This report not be reproduced except infil without the written approval of Neediss Supply Instrument Co., Ltd.

www.neediss.com

DO /o know the best thing to save environment
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NOx Analyzer Verification Test Report

Calibration Report No.: 6412007

Page:1/2
Calibrated Date: 1-Dec-21
pm []  Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
_ Ca@rator Unit Standard Gas
Dilutor Model ESA MGC101 NO Cong¢ 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 254 °C Humidity:_ 62 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) (ppb} {ppb) Drift%
NO 8.8 0.0 8.8 409 400.0 1.1
NO, 1.4 0.0 1.4 4.0 0.0 0.5
NOx 10.2 0.0 10.2 413 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403 400.0 0.4
- NQ, -0.2 0.0 -0.2 3.0 0.0 04
NOx 0.4 0.0 0.4 406 400.0 0.7
Single Point Calibration Chart
450 -
5 o 4538
2 a0 _—
£ 300 52
§ 250 — + After
§ 200 e =M=~ Before
TE 150 = =
< 100 st
50 JB.8 - 22
e
0.0%8 400.0
) NO Reference Value (ppb)

y.neediss.com

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

we know the best thing to save environment
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Neeadiss Supply Instrument Co.. Ltd.
T, Bongkhae Bonghkhoe Songhek:
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MODEL ¢ NOx ANALYZER Model 42C THERMO DATE : 1-12-2021
SIN : ENOTE42C497375
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V)
43 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP -5-(2)DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 046
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/90 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By :

=i Zdodn

Date:

"This report not be reproduced excepr infull,without the written approval of Neediss §

www.neediss.com

Sirirat Poonlak

1;Dec-21

Approve By :

LT k.

Sarawut Keawsrinual

Date: 1-Dec-21

ISR /o know the best thing to sove enviranment
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i duluufu Aie 540,540/1 GoEUWUA 7 WG BRLTRIA TRy 100
Ernwviab Co., Lt
Tal ; QP -202-3577-8 Fox. 02--802-3773

540,540/ 1 Soi Bongkhoe 7 Bangikhas Bangknoe Bongkold 10160
E-rnail © Er\'fm@evlte.«:.ting.corﬁ Speitiche § eGSR HEITAR

Verification Test Report

(1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
HO2100150-D002 -SLM 01

Onsite UTM : 47 P 1532744 N 673776 E

1 December 2021

TaseT AaaFvaaswWatnnsaaanlfznAsTnasinivg Hudquineanlaande
Sound Level Meter

NEEDISS

NDSM 309

8007

Temperature 28 °C  Humidity 58 %RH

Sound Calibrator Class 1 Model 4230 Brue&Kjaer

Serial No. 1351075

Date of Calibration : Feb.18, 2021 -

FE~MNT-2I7 Rev.00:01/08/63

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
93.8 39.9 -53.9 93.8
Calibrated By: vl é‘q&, L}g
{ Hasan Seng )
Date: 1 December 2021
Approve By: /L_
{Sarawut Keawsrinual)
- Date: 1 December 2021
This report shall not be repreduced except nfull,without the written approval of Envilab Co.,Lid.
| www.evitesting.com



TISCH

Environmental

' RECALIBRATION
: DUE DATE:
‘ ‘ January 11, 2022
P
H _J/

Calibration Certification Information
Cal. Date: January 11, 2021 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: lim Tisch Pa: 757.9 mm Hg
Callbration Model #:  TE-5025A Calibrator 5/N: 2067
_ Vol. nit | Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) {min) | {mm Hg) {in H20})
1 1 2 1 1.4470 3.3 2.00
2 3 4 1 1.0260 6.4 4.00
3 5 6 1 0.9120 8.0 5.00
4 7 8 1 0.8660 8.9 5.50
5 9 10 1 0.7170 12.9 8.00
Data Tabulation
Pa (Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa |y AH(TarPa)
{m3) {x-axis) {y-axis) Va {x-axis} (y-axis)
1.0099 0.6979 1.4243 0.9956 (0.6881 0.8793
1.0057 0.9803 2,0143 0.9916 0.9664 1.2435
1.0036 1.1004 2.2520 0.9894 1.084%9 1.3903
1.0024 1.1575 2.3619 0.9883 1.1412 14581
0.9970 1.3506 2.8£§ 0.9330 1.3710 1.7586
m= 2.05054 m= 1.28401
QSTD b= -0.00430 QA b= -0.00265
r= 0.99994 r= 0.99994
Calculations
Vstd={AVo}{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
= Pa Tstd — f ( i}
Qstd= 1/m (( \/AH( Petd )( N ))-b) Qa= 1/m (( AH[ Ta/Pa )) b)
Standard Conditions
Tstd: 298,15 Kk RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2Q) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
A5 South Miami Avenue
fillage of Cleves, OH 45002

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009

L) L3
il!'i.a\ﬂ G k%’\gﬂﬂaﬂ
dFan 19t AILGRDLN W

Crwnar Co.Lid,




Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Recefved :
Date of Calltyration H

Date of Issue :

Calibrated by :

Calibration Method :

al@yaliooicom; Calib

Certificate of ééhﬁfétion

64-200011-1 Page : 10f2

Envilab Co., Ltd.
536 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufactorer : Sartorius Model : SECURA224-18
Serial No. : 003480327¢ ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

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

Ambient Temperature : (22210229 °C
Relative Humidity : = (559t0622) %
Air Préssure (1014.0 to 1015.0) mbar-
05 February 2021

05 February 2021

08 February 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition §, July 2015

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

Standard Weights

ID No,
E26]-E2624

Cert. No, Due Date Traceability
02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by : UR1v

( Surachai Proamthong }

Laboratory Manager




Cei“t'i’fic‘ate' bf Calibration .

Certificate No. : 64-200011-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (g T (g)
0.01 0.0001 0.00011
0.1 0.000! 0.00011
l 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00011
10 0.0000 0.000t 1
20 -0.0001 0.00012
50 -0.0001 0.00014
100 -0.0001 000020
200 -0.0002 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,00,

providing a level of confidence of approximately 95%

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

Repeatability Load test : 200 4
Stdev. : 0.00005 g
A_nl
olo - /
DY e el "Ei.!‘éﬂﬁﬂ'lh%’lgﬂ(ﬂ‘i}d -
%f '-...‘ Gt t . .
Ernilab Co.Ltd, gEamIdngaIuqnamn m

. . 1




Certificate of Cali_brationr o

Certificate No. : 64-410010-1 _ Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °c to 60 °C Resolution : 0.1 °C
Range Humidity : 0 %RH, to 100 %R.H. Resolution : 0.1  %R.H.
Serial No. : 62227425 ID No. : N/A

Environment : Ambient Temperature : 23+ 2) °C
Relative Humidity :  (50.% 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issuc : 13 February 2021
Calibrated by : ‘ . Chortip Samchusri -

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

P

ey i
WW Approved by :( E, 2/

k73
S | anaad
¢ Su5asEUng -
 FSan sinaatuANanen W
) Supervisor




Certificate No, : 64-410010-1

UUC Condition As-Received : Good

Result of Calibration :  Without Adjustment

Functlon : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Unceriainty
(‘c) °c) (‘c) (£°C)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : = - Humidity measurement
Reference Temperature @ 25 °‘c
Standard Humidity UUC Reading Cdngction Uncertainty
(%RH.) (%R.H.) (%R.H.) (+%RH)
35.99 477 1.7 22
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark:
LJUC : Unit Under Calibration

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

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

providing 2 level of confidence of approximately 5%

o

liioend AT
Envilab Ce.ltd.

-oflo -

g 9
Suspodnugnaas
AE AN B AL ANATLR W




\—— d A,
NSC-TISI-TIS 17025
2-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0312 - MTC No. EEL. BP. 57/0264

CALIBRATION CERTIFICATE

Submitted by  :Envilab Co., Lid.

Address
Calibrated at

Soi 1 C Bangpoo Ini
Instrument Callbrated R
Description : Sound Level Calibrator :
Manufacturer . ettt oy s e
Model

Serial No.

4, DlgttaI Multuneter Ag
5. Pressure Transmitter Vaisala PTB202AD SIN ! T065é001
6. Audio Analyze?‘KeﬁIrﬂey 2015: 6495, o
7. Condenser M:crophone BrueI&KJaer 4180 S/N 288987 1' o : o
Calibration Procedure: CP-102-04 based on IEC 60942—2003 The soun{d pressure IeveI of mstrument was
measured by standard microphone. usmg an msert voltage techmque ' o

This instrument has been calibrated against standards maintained at EIectrlcal and Electronic Standards
Laboratory (EEL), whlch are traceable to the Intematlonal System of Umts through the Nanonal Insnmte of

,|.‘. L

Metrology(Thalland) - '1"‘: \. ;": P R f

Vo

The mformatlon on actual readmg is attached herew1th and the uncertamty Inmts quoted refer to the

measured values only. - SR g i i

Date of Receipt : 10 Feb, 2021

Date of Calibratip_n : 18 Feb, 2021 1/12 a4

The results relate only to the itemns tested or calibrated.

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

A FM.BL.MTC.002 Rev.3
Ay 4 Lh

.-.Head.Office Office/Laboratory. . ... ... Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvut Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel, {66) 0 2577 9000 h

Fax. (66) 025779009 -

E-mail : surmnpai@tistr.orth Website www.tistr.orth

3 1672-80 ext. 115, 116 - ° © el (66)0 2579 112130 ext. 5219, 5225, 5217
P e Fax (66) 02579 8592

ﬁk/ W E-mail : sumaleeg@tistr.or.th

Qe

FuTaeduwIgnass
FEamEtgAILANAMN W

q

g DNAE
Envilab Ce.lid.



NSC-TIS] -TIS I7025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21-64/0312 MTC No. EEL. BP. 57/0264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Correctgrc.l,t"o Ref_erence Conditions?101:325 kPa, 23.0 °C and 50 %RH.

Standard Microphone .. |
Type
1/2 inch Bruel&Kjaer 4180|

Type
172 inch Bruel&Kjaer 4180}, 8

Standard Microphone | Measured Total: DlStOl’tle { . - Uncertainty." ; To]erancexlumt
Type | %) i y o t IE060942 2003 Classl
1/2 inch Bruel&Kjaer 4180 0.68 \ " +3 %,
Note: 1, No adjustment.

2. The calibrator pressiire corfection was notincluded, . ... .

3, The microphone volume correction was not included. ;

Calibrated by :

............ Toelk Lt

(Mr.Tawikiat Ismsamran)

Approved by i

Electrlcal and Electromc Standards Lahoratory
: 18 Feb. 2021

: 19 Feb. 2021

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref': 2011264021000592001 2/2

End of Certificate

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

- Head.Offlce

_Office/Laboratory.

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

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

Fax {66)0 25779009~
E-mail : rumpai@tistr.orth Websiterwwwtistrorth -

FM.BLMTC.002 Rev.3
Office

Fn\nlab ('_-0 Lid.

Sol 1C, Bangpoo Industna[ Estate. Sukhumwt Road,
Amphoe Muane, Changwat Samutprakan 10280, Thailand
BO ext. 115, 116

Thailand

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
- Fax: (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

mmms&lwmﬂnummn i

(DRE

196 Phanonyottin Road, Chatuchak, Bangkek 10900, |-




Airgas Specialty Gases

Airgas e

1 ), 6141 Easton Road

an Alr Liquide company ‘ g%dg 2 dville, PA 189 49'

Airgas.com -

CERTIFICATE OF ANALYSIS ' g
Grade of Product: EPA Protocol S

Part Number: E04NISSE15A00V3 ‘Reference-Number: 160-402021734-1

" Cylinder Number: EB0140762 . . Cylinder Valume: 144.4 Cubic Feet

lL.aboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG '

PGVP Number: A12021 ' Valve Outlet: 660

Gag. Code: CO,NO,NOX,802 BALN Certification Date:  Feb 19, 2021

—

Expiration Date: Feb 19, 2024

Cetification performed In accordance with “EFA Traceabllity Protoco] for Assay and Cartfication of Gaseous Callbration Standards {May 2012)" document EPA

600/R-12/631, using

1he assay procedures listed. Analytical Mathodology does net require corraction for analytical intarference, This cylinder has a total analytical '

uncertalnly as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. Al congentratidns are ona

mole/mols basis unless otherwise noted,

Do Not Use This (ﬂ ncér below 100 ﬁﬁ' Le. 0.7 Megapascals.

o . _ ANALYTICAL RESULTS ‘ . o
-Component Requested Actual . Protocol Total Relative - Assay

) . Concentration Concentration Method * Uncertainty - Dates

NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44,62 PPM . G1 +/~1.4% NIST Traceable ~ . _02!12!2025, 02/19/2021
SULFUR DIOXIDE 45.00 PFM -~ 4534 PPM . G1 -, +-1.1% NIST Traceable 02/12/2021, 02/19/2021
-CARBON MONOXIDE

NITROGEN - .-

4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceabie R 02/15/2021
Balan _ . v - .

CALIBRATION STANDARD

Lot iD Cylinder No . Concentration - - Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDENITROGEN +-1.0% :Feb 02, 2025
FRM 12386 D685025 "+ 091 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124208885 - CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KALOD3190. 48.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 0B012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% « Jun 07, 2024
The SRM, PRM or. RGM noiad abave Is only In referenca to the GMIS used in the assay and not part of the analysis.

2 . . ANALYTICAL EQUIPMENT . -
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 . NDIR T Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR . Feb 11, 2021
Nicolet iS50 FTIR AUP2M 0245 NO2 . FTIR . . Jan 21, 2021

- Nicolet IS50 FTIR AUP2010245 S02 FTIR ' Jan 21, 2021
L MR

Triad Data Avalfable Upon Request © e

NOTES:

Gross Weight: 28.4 Kg

Net Weight. 4.5 Kg
PO# 5221000405

Tl ly_folos BT

LY r
Approved for Release ) Page 1 of 160-402021734-1

& R .
Fh9asdnwInnand
T S AnTIINEA L GUADLR (W

RO Shtn

1
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Calibration Certificate

Part Number: 721A2601 |
 Description:” Micromate with DIN Geophone
Serial Number: UM18218" -~
Calibration Date:  MAR 2 4 201
Calibration Reference Equipment: 71417402

i !nstanteicert:ﬁes that the above product was calibrat 3 m accordance with the
applicable Instante! procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel

specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

© . Qvailable upon request.

The environment in which this prodiict was calibrated s maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
. connected_;i_g@ ;g;‘Unit, Installed in the proper orientation and suﬁcieﬁif;;g;a?’él to operate
properly. This function should not be confused with a formal calibration, which requires
the sensors'be checked against a reference that is traceable to a knoibh standard.
Et‘i,-,:-,é;gpftg{ ‘ uc_qmmenqst}‘thgpp;fbducts be returned to r'nstaﬁ‘i‘gﬂ of, an:dlithorized:ser, g,,

sl 12 L ealibration facility for annual calibrtion > ™.

Aewir]

Calibrated By: L
~ Xiagming Yang

k Instantel’ Legget Drivef;bttawg;'or;taiip; K2K 343, (613) 592-4642
‘ ' i .\ t“‘q.‘," Lo ‘ i..,i\ e ?

et Lt

ST

= e N :-’*}, N

NN N N N

s . i "“35 “‘“E‘ [ S ’
s 2019 Xmark Corporation. Instante! and Instantel logo are trademarks of its affiliates. 77405201 Rev 15

sl SusodmNgneD

Frnlat Co.L10. fEamsinsaiuguann w
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Frequency Response of UM18218
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calil:)_'rg_t_i'on :
Date of Issue‘ .

Calibrated by : -

Calibration Method :

64-200049-1 ‘ Page : 10f2

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

Electronic Balance

Manufacturer : Sartorius Madel : SECURA125-18
Serial No. : 0034606552 ID No. : ELABBALANCENOQS
Capacity : 120 g Resolution : 0.00001 g

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (23.1t0240) °C

Relative Humidity :  (56.7t0619) %

Air Preséure : 1013.0 mbar

02 March 2021
02 March 2021
06 March 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14
Edition 5, July 2015

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

Standard Weights

1D No,
E261-E2624

el

Ervitab Co.

. The bncértaintieslare fora conﬁdence_pr_obabiiil_y.'QF app;o;gi‘matdllly 95%

i)
Lol

C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

V Z 4

SN S Approved by : .

'iu'iaﬂﬁ'u%’lgnﬂﬂﬂ PP a4

HIANTHNIYAILANG LN ( Surachai Promthong )
Laboratory Manager




Certificate of Calibration

Certificate No. : 64-200049-1 Page : 2 0f2

Result of Calibration : Without Adjusiment

UUC Condition As-Received 1+ Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) {g) t(g)

0.1 0.00000 0.000017

0.5 -0.00001 0.000022

1 0.00001 0.000026

2 0.00000 0.000034

5 -0.00001 0.000043

0 0.00000 0.000053

l 20 -.-o.ootioz‘ - 0.000071

50 -0.00003 000011 *

100 | -0.00005 0,00020

120 000006 . | 000038

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 confidence of approximately 95%

Eccentric error Load test : 20 g
A B c D E
0.00003 0.00003 -0.00001 0.00001 0.00000 g

.Repeatability Load test : 100 g
Stdev. : 0.000014 g

2y WA
weil SuseduIgnNa s /
Coulid. fFamItngaILauamn M

Em)ilab

211,




Ce;tlflcate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 C Resolution : 0.1 °C
Range Humidity : 0 %R.H. to 100 %R.H. Resolution ; 0.1  %RH.

Serial No. : 62227425 ID No. N/A
Environment : Ambient Temperature : (23 +2) °C
Relative Humidity — : (50 + 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issue : - 13 February 2021 .
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Tetnp&Hum

IDNo. Cert, No, Due Date Traceability

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co,, Ltd., Accredited by TISI Calibration No.0268

3

fA ‘ﬁﬁ’/ W Approved by 3@_/

7 ;‘_gu-ﬁaﬁﬁm,%’]gﬂtgfa{i { Bunjerd Masri )

Y. )

Envilab Co.Ltd.

fian1adhaaILaaanL Supervisor

' The Uncertainlies are for a confidence probebility of spproximately 9% .~~~ T




Certificate of Calibration

Certiﬁcate No. : 64-410010-1

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

Function : Temperatiire measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
°c) (°c) (°c) (£c)
J0.04 2.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : - Humidity measurement
_ iieference Temperature @ 25 ‘c ‘
_ ' Standard Humidity uuc Ei_eadin‘g thmlion ' 'Uncertainly
(%RE.) (%RH) (%RH.) (L%RH)
39,99 47,7 -1.7 22
50.03 56,2 -6.1 22
55.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

This result of calibration was founid 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%

W ot

$inFa 3

o e
Envilab Co




Certificate No. : 64-420055-1 Page : 10f2

Submitted by : Envilab Co,,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter (Pocket)

pH meter

Manufacturer : Eutech Model : pHTestr 30

Range -1.00 to 15.00 pH Resolution : 0.01 pH

Serial No. : 2856418 ID No. : ELABPHTEST3016
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (24,5 t025.0)° C

_ Relative Humidity  :  (50t054) %
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Issue : 24 March 2021
Calibrated by : s Bunjerd Masti

Calibration Met'huld : In-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

pH Cert. No. Lot No. Exp. Date Traceability
4.004 61208711 684575 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA. chem

Approved by : z ”é ~
&U W ' ( Bunjerd Masri )
;"‘ o g .
g TuTad Aupnead Supervisor

e s “'g&"iu o il
Envilab Co..LLtd. r;famm’srl'mmuqmﬂmn L

V'I‘h_e Uncer'tairmie.'s are f%or a conﬁéﬂ:néc prqba'Bi'li“ly of 'ﬁbp'ro$in1§tély 9,&%;
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~ Certificate No. : 64-420055-

Result of Calibration :
UUC Condition As-Received :  Good

Function : pH meter with electrode

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

1

Certificate of Calibratidn S TRENIRT R S A i)

Page : 2 of 2

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) { pH) (&£ pH)
4.004 4,00 .01 0.01
4,7, 10 6.985 7.00 -0.01 0.020
9.963 _10.00 -0.04 0.053

Remark '
1 UUC : Unit Under Calibration

2 pH meter dogs not have vollage mode because the plug can not BNC socket

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

This fepotted uncertainty of measurmient was based on a standard uncertainty miultiplied by a 6‘0verage factork=2,

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

e

N
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P

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-94%4

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
R‘eferencé :

Submitted by :

Laboratory Condition :

Test Procedure :
Calibrated by :
Approvad by :

(/) Malee Butkruea

( ) Saithip Meangmali
( )Warakorn Lerngagtrakul

Sl 3 Q‘n(c'

Cert.No.: 21TW57
Page.: 1 of 2

il 4

ol J

DO Meter

el ] ﬁ"-—

Hanna

Hi 9148
G0007931 .
EDOHI914607931
16 March 2021
19 March 2021
2103-0669DN-1

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

Temperature {(25+5)°C

Humidity (50 = 20) %

In - house method : CP-CHS9

by Comparison Technique with Azide Modification Methed

it 3

S etind 3
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Walalak Sinthean

Wy -

Approved Signatory
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Cert.No.: 21TW57
Page.: 2 of 2

ey ﬁ“

——a—

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

( )
) Dissolved Oxygen Probe No.: KC1AO1TAF
( )
4 Titration Method DO Meter

Standard Deviation
i {Azlde Modification Method) Reading 3
S {mg/L) (mg/L) {mg/L) )
I)" 8.00 8.17 0.00

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
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Certificate No. : 64-400569-1 Page : 10of2

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

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Meodel : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID. No. : ELABBODCI140N03
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature : (23.0t0238) °C
Relative Humidity (55t060) %

Line Voltgge

(224,010 225,00V

Date of Received : 12 Noveiﬁﬁer 2021

Date of Calibration : 12 Novemll;er 2021

Date of Tssue : 18 November 2021
_Calibrated by : Bunjerd Masri

Calibration Method :  CAL-MA4004, TLAS G-20

The terfiperature scale used was based GITS-90 /70 .

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

ID No, Cert. No. Due Date Traceability

400046 & 400023 64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /B(\/

( Bunjerd Masri )

Supervisor




Certificate No. :64-400569-1

Result of Calibration
UUC Condition As-Received : Good

Function :

This instrument was selting air ventilation at position 0 {close)

Without Adjustment

Temperature measurement

& O+

Certificate of Calibration
Page : 2 of 2

Inside of Chamber
W=038 m
D =035 m
H=10115 m
Capacity = 0,15 ma

Test _
Point Uncertaigty
(c)
4.0
Test Setting Indicating Measured Measured Overall
Point Temperaure Temperature Uniformity Stability Variation
("C) (°C) (*c) (°C) ("C) (°C)
4.0 4.0 4.0 1.0 0.1 1.0

Remark The uncertainty is not.combine uniformitly ol 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%
- 000 -




|Thermology Co., Ltd.

- | 96/177-96/178 Moo 6, T.La-harn, A.Bangbuathong, Nonthaburi 11110
A\ "“E” /" Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

\ﬂ\ll'l‘l,,'f’l

NSC-TIS] TISl’J’OZS

CALIBRATION CERTIFICATE
Pate of [ssue Feb 13, 2021 Cert No., 21/0323

Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt

Date of Calibration

Environment
Temperature

Relative Humidity

Calibration Method

Envilab Co.,Ltd.

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

MICRO RCOM (B302)

Incubator
iF75
D319.0066
Feb 12, 2021
Feb 12, 2021

(Min) 251 °C (Max)
(Min) 672 %RH {Max}

Order No. 21020066

Wi-17 ; The reference thermomater was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Infernational Temperature Scale of 1890.

Standard.

1) Data Acquisition with Sensor Model 34972A SIN. MY49007789 Certificate No. QR20-2119, Calibrated by
Quality Rebarn Co., Lid., ONAC Calibration No. 0292

This cerlificate is traceable to 8! unit.

Page 1 of 3

O

This cerlificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323

Site Calibration Order No. 21020066

Results (without adjustment)

o ?'
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om |
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Position of reference thermometers were placed

Note.

1). Dimension (W XL x H) |s 40 x 33 x 56 c.m. _
2) Slabllit'y - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to delermine the temperature pattern or homogensity within the chamber under steady stale conditions. The

reference sensor should preferably be located at the geomelric center of the chamber.
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I’M Thermology Co., Ltd.

7 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburl 11110
s Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

NSC-TISI-TIS17025

CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066
Results {without adjustment)
uuc Juc Reference iSta_biliiy ' ~Uniformity- -]  Uncertainty
Setling Reading Thermometer ’ ‘ o : .
(C) (C) (°C) +(C), ey | 2o
Position 1 44.536 - -
Posion2 | 44593 ;
Posion3 | 44.601 | - |
Positon4 | 44570 | - |
445 445 Pasition 5 44,532 0.048 | 0448 0.31
Position 6 44.386
Position 7 44,4131
Position 8 44.523
Position 9 44,536

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentionedin the report.

The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k=2,
providing a level of c_bnfidence‘ of a__pbi'oximate[y 95%. The uncertainty éyaluatlon has been carried out in

accordance with ONAC requlrer_n‘énfs, o

APPROVED SIGNATORY : /D'W\/\

(MR, CAMRONG MULSING )

Page 3 of 3
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— Position-2
— Posifion3

— Position-4

— Position-1

—Position-5
—Position-8
—— Position-7
— Position-8
— Position-9

Cert.No. 21/0323

PLGEZIE0% L YOGS

YLTZZEG0! POSIREY

viTTeer Dl PISZRRL

VIZTTEEO} POSZRTH

ID.No. -

FLITTTEE 0L YOS

VIZTZEL 0 YOSUER

Incubator

Time

PITZE00) YOI

Model. IF75  S/N. D319.0066

P VLT TTESE0 YIS2ETS

VLTEREN'60 YOS

PLETETECB0 POSTILEY

VIZTZEZE0 PSRN

49.500
48,500
47.500

T 082TTEL 60 PISTITTL

500

500
42500
41,500
40.500
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7110677 Mog
" Tel (02) 964:6211 Fax.(02):964-5155; e-inail':.cal

| Certificate of Calibraion

tech aly cqﬁi, calibratéc!

Certificate No. : 64-400163-2 Page : 1 of 2
Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 IDNo. : N/A
Environment : _ On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0t0 31.5) °C
Relative Humidity : (50to55) %

Line Voltage  : (224210 2252)V
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Tssue © 25 March 2021
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

400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NIMT)

ﬂf/ W Approved by : fﬁ?? ‘_I/
a G " -

FPSDIRANUIRAADY { Bunjerd Masri }

{EamsEnnaILaNAmA I Supervisor

SrBeal N s
nvilab Co.Lid

" The Uncertainties are for a confidence probability. of apptoximately, 95%




Certificate of Calibration

“Certificate No. :64-300163-3 e Page : 2of2

Without Adjustment
Good

Temperature measurement

Result of Calibration :
UUC Condition As-Recelved :
Function :

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

Inside of Chamber
1/ W=040 m
A : 2 ! 4 D =033 m
1 3 H =05 m
Capacity = 0,07 m
¢
H 8 M2
St N
VL2 o2
— Front >
w
Test Seting - | Indicating o _
Point Temper;l,“ré- Temperature Measurgq Tempe:amre("(;)@SensprNo. o Uncerteinty
col oy ey T2 345 678 @&o
1040 103.5 103.5 - |104.0] 104.3|104.3| 104.2] 104.2 103.9| 103.7| 104.2| 104.1 0,69
1100 109.% 109.5 116.0] 110.4| 1104 110.2]| 110.2| 109.9] 109.6] 110.2] 110,1 0.69
180.0 179.0 179.0 179.0] 180.3] 180.2| 180.2 | 180.3 | 180.¢{ 179,0| 180.4| 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature, Temperature Uniformity Stability Variation
(*c) (°C) (°C) (°Cc) (°c) (°Cc)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 01 Lo
180.0 179.0 179.0 1.5 0.2 1.7

Remark The incertainty 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 meastrement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a leve! of confidence of approximately 95%
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Certificate No. : 64-400049-1 Page : 10f2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution : 0.1 °C
Serial No. : L1617.0156 ID No. : ELABWBWNB29NOI

Envirgnment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0to 26.5) °C
Relative Humidity : (451050) %
Line Voltage : (224010 225.0) V

Date of Received : 05 February 2021 |

Date of Callbration : 05 February 2021

Date of Issue : 06 February 2021

Calibrated by' i 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 traccable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert, No, Due Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)

~ A
Approved by : (apﬂ/

SusaeanwIanaod y ( Bunjerd Masri )
diamTdngaTuaua B 1w : Supervisor

" The Uncertaiintics arc for 4 confidence probability of approximately 95%




Certificate of Calibration

Page : 2 0f2

Certificate No, :64-400049-1

Result of Calibration : Withoul Adjustment.
UUC Condition As-Received : Good

Function : Temperature measurement

2
1 5 5c Byy:;scm

Front
Test Setting .| [Indicating Measured Temperaluré (°C) @ - Measured Measured
) C - -7 ‘| Uncertainty
Point | Temperature .| Temperature Sensor No. L Uniformity Stability
o ¢y | (°C) 123} 4] s | o) | 0) (°C)
95.0 950 | 950 95.35 95.44 95.53 (9538 95.46 | - 020 | o 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 unceriainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -




ot ol a@ocom, b saGhowton
Certificate of Calibration
Certificate No, :  64~-300152-2 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-002/21

Environment : Ambient Temperature : (23+2) ‘c

Relative Humidity {50+15) %

Air Pressure : 10'12.9‘ mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : - 12 March 2021
Calibrated by : Areerat Sombun

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

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

Electronic Balance

ID No. Cert, No, Dug Date Traceability

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

-

Approved by

ﬁﬂ/ 0@‘/ ( Wipa Tovadec)

] ) 9
FsnadnuIgnaed
SEamaiuaIuasaen

5

%ﬁ.%ﬂ

Cavilab Co.lid.

Supervisor

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




Certificate No. : 64-300152-2

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

UUC Condition As-Received: Good

libfatech:cal@yah @

(fértifica‘te of Calibratio"ﬁ' o

Nominal Volume (ml ) Measuring Volume (ml)

30

50

29.93

50.01

Uncertainty of measurement with in +

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

0.054 m]

Page : 20f2

This regorted uncej'tainty of measurement was based on a standard uncertainty nwltiplied by 2 coverage factor k = 200,

providing a level of confidence of approximately 95%
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Certificate of Calibration
Certificate No. :  64-300152-6 Page : 10f2

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

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 1000 ml Graduation : 10 ml
ID No. : C-WW-029/18

Environment : Ambient Temperature : (23+£2) °‘c
Relative Humidity :  (50%15) %
Air Pressure‘ : 1012.9 mbar,

Date of Received : 02 March 2021
Date of Calibi-ation : 12 March 2021
Date of Issve : 12 March 2021
Calibrated by : Areerat Sémbun

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

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

IDNo. Cert, No, Dug Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)

Approved by :

{ Wipa Tovadee)

;R Supervisor
FRansEngaIuRUAIAN 1

Thie Uncertainties are for a conifidence probability of approximately 95%




Cert1f1cate of Cahbratlon -

Certificate No. : 64-300152-6 Page : 20f2

Result of Calibration : This result of tiue Volume is referred to slandard temperature-at 20 ‘c

UUC Condition As-Received: Good

Nominal Volume { ml ) Measuring Volume ( ml )

500 502.85
1000 1001.86
Uncertainty of measurement with in + 0.17 ml

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

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

providing a level of confidence of approximately 95%
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TSP High Volume Sampler Calibration

Verification Report No.
HO2100150-DG02 -TSP 01

O PM Onsite
Site: Tasenns AasFaAsATIINsnasiynsnavinine fudquitnwaudaaasts
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler: NTSP#14 Technical; Hasan 8.
Recorder: ECRANG15314321 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hFPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. {deg K): 303.0
CALIBRATICN ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.05054
Model: TE-5025A Qstd Intercept: -0.00430
Serial#: 2067 Date Certified; 11 Jan 21
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # {in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.619 52.0 51.49 Slope = 27.8599
2 9.24 1.470 48.0 45,55 Intercept = 5.2480
3 7.62 1.335 42.0 41.59 Corr. coeffi= 0.9948
4 5.84 1.169 38.0 37.62
5 3.14 0.858 30.0 29.70 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 53
(] ‘
i .
! | .
50.0 T e i
‘ ,.:/ |
! |
0.0 ! / .
. i . . : Calibrated by : W9
H I ‘ ( Hasan Seng )
E o hd 1 December 2021
200 : . i
! 1 i
. | Approved by : /&/
) : { Sarawut Keawsrinuai )
! : ‘ 1 December 2021
[ : i
0.00 023 250 078 140 125 130 1.75
mymin,
This report shall nol ba reproduced axcept infull, withaut the written approval of Envilab Ca..Ltd
= www.evitesting.com e et

FE-MNT-29 Rev.00:01/08/63



A L A L e )
TEWE GUCs e iy

Eewilab P i x
E')JVL_ Tol ;G- EOE- T T8

PM10 High Volume Sampler Calibration

Verification Report No.
HO2100150-D002 -PM 01

L PM [ Onsite
Site: Tasoms Aaaf TRt TRBNadTnITnacining Auddudineiaulaande
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler; EPM#38 Technical: Hasan S.
Recorder: ECRDS01618025857 ) Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1010.0 Carrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C); 30.0 Average Temp. {deg K}: 303.0
CAL!BRATION QORIFICE
Brand: Tisch Environmental, inc Slope: 1.28401
Model: TE-5025A Intercept: -0.00265
Serial#. 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# {in} {m3/min) {chart) {corrected) REGRESSION
1 10.26 1.580 50.0 31.62 Slope= 15.7456
2 8.32 1.423 46.0 29.09 Intercept= 6.4783
3 6.41 1.248 40.0 25.30 Corr. coeff= 0.9955
4 429 1.022 36.0 22.77 SFR= 1.133
5 2.51 0.782 30.0 18.97 SSP= 3846
# of Observations: 5
Range of Chart 38
at SFR £10% 40

354

i

Calibrated by : %‘%"\L biSy

20 = T (Hasan Seng )
1 December 2021

Charl Racarder

100 {| -
! Approved by :

i ; ( Sarawut Keawsrinual )
‘ ; 1 December 2021
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This report shall not ba reproducad axcept infull, wkhout the written appraval of Envilab Co. Lid.

www.evltesting.com
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SO, Analyzer Verification Test Report

Calibration Report No.: 6412002
Calibrated Date: 1-Dec-21

PMm L1 onsite
Instruments Information

Page:1/1

Analyzer Type: SOZ Analyzer
Model: THERMO. 43C

Manufacturer THERMO
S/N: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB(0140762
Environment: Temperature_25.4 °C Humidity:__60__%RH
Calibration Report
Zero Span
Status - - -
Reference Reading Drift Reference Reading Drifi%
{PPR) {FPR) {FEB) (FER) (PPR) ?
Before 0.0 4.1 4.1 400.0 404 1.0
After 0.0 0.2 0.2 400.0 408 2.0
Single Point Calibration Chart
500
450 404.0
= 400 , 408.0
350
.E‘ 250 / -
B 20— e | e -
2 150 —
100 T
50 141 e
0 r‘/
g 02 400
Reference (PPB)

This report not be reproduced except infull without the written approval of Neediss Supply Instrument Co., Ltd

www.neediss.com

MRCATERMANNEEN ./ know the best thing Lo save enviranment
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MODEL 1 SO2 ANALYZER Model 43C THERMO DATE : 1-12-2021
SIN -: ESOTE43C668327
Test Function Value Before After

Range 500 (PPB) 500 500

650 -653
PMT VOLTS -450- -850 (V)

990 985
LAMP VOLTAGE 950-1,200(V )

32568 32577

LAMP INTENSITY 20000 - 50000 Hz

37 37
INTER TEMP 15-45DEGC

49 49
CHAMBER TEMP 47-51C

2.5 -2.5
COOLER TEMP  -5-(-2)DEGC

764 765
PRESSURE 400 - 1000.0 mm Hg

042 04
FLOW 0.350 - 0.650 LPM

Calibrate By : Mﬂmﬂ{/’“ . Approve By : w k-/
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Dec-21 ' Date: 1-Dec-21

This report not be reproduced except infil without the written approval of Neediss Supply Instrument Co., Ltd.

www.neediss.com

DO /o know the best thing to save environment
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NOx Analyzer Verification Test Report

Calibration Report No.: 6412007

Page:1/2
Calibrated Date: 1-Dec-21
pm []  Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
_ Ca@rator Unit Standard Gas
Dilutor Model ESA MGC101 NO Cong¢ 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 254 °C Humidity:_ 62 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) (ppb} {ppb) Drift%
NO 8.8 0.0 8.8 409 400.0 1.1
NO, 1.4 0.0 1.4 4.0 0.0 0.5
NOx 10.2 0.0 10.2 413 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403 400.0 0.4
- NQ, -0.2 0.0 -0.2 3.0 0.0 04
NOx 0.4 0.0 0.4 406 400.0 0.7
Single Point Calibration Chart
450 -
5 o 4538
2 a0 _—
£ 300 52
§ 250 — + After
§ 200 e =M=~ Before
TE 150 = =
< 100 st
50 JB.8 - 22
e
0.0%8 400.0
) NO Reference Value (ppb)

y.neediss.com

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

we know the best thing to save environment
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MODEL ¢ NOx ANALYZER Model 42C THERMO DATE : 1-12-2021
SIN : ENOTE42C497375
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V)
43 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP -5-(2)DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 046
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/90 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By :

=i Zdodn

Date:

"This report not be reproduced excepr infull,without the written approval of Neediss §

www.neediss.com

Sirirat Poonlak

1;Dec-21

Approve By :

LT k.

Sarawut Keawsrinual

Date: 1-Dec-21

ISR /o know the best thing to sove enviranment
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Ernwviab Co., Lt
Tal ; QP -202-3577-8 Fox. 02--802-3773

540,540/ 1 Soi Bongkhoe 7 Bangikhas Bangknoe Bongkold 10160
E-rnail © Er\'fm@evlte.«:.ting.corﬁ Speitiche § eGSR HEITAR

Verification Test Report

(1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
HO2100150-D002 -SLM 01

Onsite UTM : 47 P 1532744 N 673776 E

1 December 2021

TaseT AaaFvaaswWatnnsaaanlfznAsTnasinivg Hudquineanlaande
Sound Level Meter

NEEDISS

NDSM 309

8007

Temperature 28 °C  Humidity 58 %RH

Sound Calibrator Class 1 Model 4230 Brue&Kjaer

Serial No. 1351075

Date of Calibration : Feb.18, 2021 -

FE~MNT-2I7 Rev.00:01/08/63

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
93.8 39.9 -53.9 93.8
Calibrated By: vl é‘q&, L}g
{ Hasan Seng )
Date: 1 December 2021
Approve By: /L_
{Sarawut Keawsrinual)
- Date: 1 December 2021
This report shall not be repreduced except nfull,without the written approval of Envilab Co.,Lid.
| www.evitesting.com



TISCH

Environmental

' RECALIBRATION
: DUE DATE:
‘ ‘ January 11, 2022
P
H _J/

Calibration Certification Information
Cal. Date: January 11, 2021 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: lim Tisch Pa: 757.9 mm Hg
Callbration Model #:  TE-5025A Calibrator 5/N: 2067
_ Vol. nit | Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) {min) | {mm Hg) {in H20})
1 1 2 1 1.4470 3.3 2.00
2 3 4 1 1.0260 6.4 4.00
3 5 6 1 0.9120 8.0 5.00
4 7 8 1 0.8660 8.9 5.50
5 9 10 1 0.7170 12.9 8.00
Data Tabulation
Pa (Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa |y AH(TarPa)
{m3) {x-axis) {y-axis) Va {x-axis} (y-axis)
1.0099 0.6979 1.4243 0.9956 (0.6881 0.8793
1.0057 0.9803 2,0143 0.9916 0.9664 1.2435
1.0036 1.1004 2.2520 0.9894 1.084%9 1.3903
1.0024 1.1575 2.3619 0.9883 1.1412 14581
0.9970 1.3506 2.8£§ 0.9330 1.3710 1.7586
m= 2.05054 m= 1.28401
QSTD b= -0.00430 QA b= -0.00265
r= 0.99994 r= 0.99994
Calculations
Vstd={AVo}{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
= Pa Tstd — f ( i}
Qstd= 1/m (( \/AH( Petd )( N ))-b) Qa= 1/m (( AH[ Ta/Pa )) b)
Standard Conditions
Tstd: 298,15 Kk RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2Q) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
A5 South Miami Avenue
fillage of Cleves, OH 45002

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009

L) L3
il!'i.a\ﬂ G k%’\gﬂﬂaﬂ
dFan 19t AILGRDLN W

Crwnar Co.Lid,




Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Recefved :
Date of Calltyration H

Date of Issue :

Calibrated by :

Calibration Method :

al@yaliooicom; Calib

Certificate of ééhﬁfétion

64-200011-1 Page : 10f2

Envilab Co., Ltd.
536 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufactorer : Sartorius Model : SECURA224-18
Serial No. : 003480327¢ ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

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

Ambient Temperature : (22210229 °C
Relative Humidity : = (559t0622) %
Air Préssure (1014.0 to 1015.0) mbar-
05 February 2021

05 February 2021

08 February 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition §, July 2015

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

Standard Weights

ID No,
E26]-E2624

Cert. No, Due Date Traceability
02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by : UR1v

( Surachai Proamthong }

Laboratory Manager




Cei“t'i’fic‘ate' bf Calibration .

Certificate No. : 64-200011-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (g T (g)
0.01 0.0001 0.00011
0.1 0.000! 0.00011
l 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00011
10 0.0000 0.000t 1
20 -0.0001 0.00012
50 -0.0001 0.00014
100 -0.0001 000020
200 -0.0002 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,00,

providing a level of confidence of approximately 95%

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

Repeatability Load test : 200 4
Stdev. : 0.00005 g
A_nl
olo - /
DY e el "Ei.!‘éﬂﬁﬂ'lh%’lgﬂ(ﬂ‘i}d -
%f '-...‘ Gt t . .
Ernilab Co.Ltd, gEamIdngaIuqnamn m

. . 1




Certificate of Cali_brationr o

Certificate No. : 64-410010-1 _ Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °c to 60 °C Resolution : 0.1 °C
Range Humidity : 0 %RH, to 100 %R.H. Resolution : 0.1  %R.H.
Serial No. : 62227425 ID No. : N/A

Environment : Ambient Temperature : 23+ 2) °C
Relative Humidity :  (50.% 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issuc : 13 February 2021
Calibrated by : ‘ . Chortip Samchusri -

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

P

ey i
WW Approved by :( E, 2/

k73
S | anaad
¢ Su5asEUng -
 FSan sinaatuANanen W
) Supervisor




Certificate No, : 64-410010-1

UUC Condition As-Received : Good

Result of Calibration :  Without Adjustment

Functlon : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Unceriainty
(‘c) °c) (‘c) (£°C)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : = - Humidity measurement
Reference Temperature @ 25 °‘c
Standard Humidity UUC Reading Cdngction Uncertainty
(%RH.) (%R.H.) (%R.H.) (+%RH)
35.99 477 1.7 22
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark:
LJUC : Unit Under Calibration

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

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

providing 2 level of confidence of approximately 5%

o

liioend AT
Envilab Ce.ltd.

-oflo -

g 9
Suspodnugnaas
AE AN B AL ANATLR W
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NSC-TISI-TIS 17025
2-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0312 - MTC No. EEL. BP. 57/0264

CALIBRATION CERTIFICATE

Submitted by  :Envilab Co., Lid.

Address
Calibrated at

Soi 1 C Bangpoo Ini
Instrument Callbrated R
Description : Sound Level Calibrator :
Manufacturer . ettt oy s e
Model

Serial No.

4, DlgttaI Multuneter Ag
5. Pressure Transmitter Vaisala PTB202AD SIN ! T065é001
6. Audio Analyze?‘KeﬁIrﬂey 2015: 6495, o
7. Condenser M:crophone BrueI&KJaer 4180 S/N 288987 1' o : o
Calibration Procedure: CP-102-04 based on IEC 60942—2003 The soun{d pressure IeveI of mstrument was
measured by standard microphone. usmg an msert voltage techmque ' o

This instrument has been calibrated against standards maintained at EIectrlcal and Electronic Standards
Laboratory (EEL), whlch are traceable to the Intematlonal System of Umts through the Nanonal Insnmte of

,|.‘. L

Metrology(Thalland) - '1"‘: \. ;": P R f

Vo

The mformatlon on actual readmg is attached herew1th and the uncertamty Inmts quoted refer to the

measured values only. - SR g i i

Date of Receipt : 10 Feb, 2021

Date of Calibratip_n : 18 Feb, 2021 1/12 a4

The results relate only to the itemns tested or calibrated.

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

A FM.BL.MTC.002 Rev.3
Ay 4 Lh

.-.Head.Office Office/Laboratory. . ... ... Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvut Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel, {66) 0 2577 9000 h

Fax. (66) 025779009 -

E-mail : surmnpai@tistr.orth Website www.tistr.orth

3 1672-80 ext. 115, 116 - ° © el (66)0 2579 112130 ext. 5219, 5225, 5217
P e Fax (66) 02579 8592

ﬁk/ W E-mail : sumaleeg@tistr.or.th

Qe

FuTaeduwIgnass
FEamEtgAILANAMN W

q

g DNAE
Envilab Ce.lid.



NSC-TIS] -TIS I7025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21-64/0312 MTC No. EEL. BP. 57/0264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Correctgrc.l,t"o Ref_erence Conditions?101:325 kPa, 23.0 °C and 50 %RH.

Standard Microphone .. |
Type
1/2 inch Bruel&Kjaer 4180|

Type
172 inch Bruel&Kjaer 4180}, 8

Standard Microphone | Measured Total: DlStOl’tle { . - Uncertainty." ; To]erancexlumt
Type | %) i y o t IE060942 2003 Classl
1/2 inch Bruel&Kjaer 4180 0.68 \ " +3 %,
Note: 1, No adjustment.

2. The calibrator pressiire corfection was notincluded, . ... .

3, The microphone volume correction was not included. ;

Calibrated by :

............ Toelk Lt

(Mr.Tawikiat Ismsamran)

Approved by i

Electrlcal and Electromc Standards Lahoratory
: 18 Feb. 2021

: 19 Feb. 2021

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref': 2011264021000592001 2/2

End of Certificate

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

- Head.Offlce

_Office/Laboratory.

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

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

Fax {66)0 25779009~
E-mail : rumpai@tistr.orth Websiterwwwtistrorth -

FM.BLMTC.002 Rev.3
Office

Fn\nlab ('_-0 Lid.

Sol 1C, Bangpoo Industna[ Estate. Sukhumwt Road,
Amphoe Muane, Changwat Samutprakan 10280, Thailand
BO ext. 115, 116

Thailand

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
- Fax: (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

mmms&lwmﬂnummn i

(DRE

196 Phanonyottin Road, Chatuchak, Bangkek 10900, |-




Airgas Specialty Gases

Airgas e

1 ), 6141 Easton Road

an Alr Liquide company ‘ g%dg 2 dville, PA 189 49'

Airgas.com -

CERTIFICATE OF ANALYSIS ' g
Grade of Product: EPA Protocol S

Part Number: E04NISSE15A00V3 ‘Reference-Number: 160-402021734-1

" Cylinder Number: EB0140762 . . Cylinder Valume: 144.4 Cubic Feet

lL.aboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG '

PGVP Number: A12021 ' Valve Outlet: 660

Gag. Code: CO,NO,NOX,802 BALN Certification Date:  Feb 19, 2021

—

Expiration Date: Feb 19, 2024

Cetification performed In accordance with “EFA Traceabllity Protoco] for Assay and Cartfication of Gaseous Callbration Standards {May 2012)" document EPA

600/R-12/631, using

1he assay procedures listed. Analytical Mathodology does net require corraction for analytical intarference, This cylinder has a total analytical '

uncertalnly as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. Al congentratidns are ona

mole/mols basis unless otherwise noted,

Do Not Use This (ﬂ ncér below 100 ﬁﬁ' Le. 0.7 Megapascals.

o . _ ANALYTICAL RESULTS ‘ . o
-Component Requested Actual . Protocol Total Relative - Assay

) . Concentration Concentration Method * Uncertainty - Dates

NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44,62 PPM . G1 +/~1.4% NIST Traceable ~ . _02!12!2025, 02/19/2021
SULFUR DIOXIDE 45.00 PFM -~ 4534 PPM . G1 -, +-1.1% NIST Traceable 02/12/2021, 02/19/2021
-CARBON MONOXIDE

NITROGEN - .-

4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceabie R 02/15/2021
Balan _ . v - .

CALIBRATION STANDARD

Lot iD Cylinder No . Concentration - - Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDENITROGEN +-1.0% :Feb 02, 2025
FRM 12386 D685025 "+ 091 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124208885 - CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KALOD3190. 48.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 0B012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% « Jun 07, 2024
The SRM, PRM or. RGM noiad abave Is only In referenca to the GMIS used in the assay and not part of the analysis.

2 . . ANALYTICAL EQUIPMENT . -
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 . NDIR T Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR . Feb 11, 2021
Nicolet iS50 FTIR AUP2M 0245 NO2 . FTIR . . Jan 21, 2021

- Nicolet IS50 FTIR AUP2010245 S02 FTIR ' Jan 21, 2021
L MR

Triad Data Avalfable Upon Request © e

NOTES:

Gross Weight: 28.4 Kg

Net Weight. 4.5 Kg
PO# 5221000405

Tl ly_folos BT

LY r
Approved for Release ) Page 1 of 160-402021734-1

& R .
Fh9asdnwInnand
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Calibration Certificate

Part Number: 721A2601 |
 Description:” Micromate with DIN Geophone
Serial Number: UM18218" -~
Calibration Date:  MAR 2 4 201
Calibration Reference Equipment: 71417402

i !nstanteicert:ﬁes that the above product was calibrat 3 m accordance with the
applicable Instante! procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel

specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

© . Qvailable upon request.

The environment in which this prodiict was calibrated s maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
. connected_;i_g@ ;g;‘Unit, Installed in the proper orientation and suﬁcieﬁif;;g;a?’él to operate
properly. This function should not be confused with a formal calibration, which requires
the sensors'be checked against a reference that is traceable to a knoibh standard.
Et‘i,-,:-,é;gpftg{ ‘ uc_qmmenqst}‘thgpp;fbducts be returned to r'nstaﬁ‘i‘gﬂ of, an:dlithorized:ser, g,,

sl 12 L ealibration facility for annual calibrtion > ™.

Aewir]

Calibrated By: L
~ Xiagming Yang

k Instantel’ Legget Drivef;bttawg;'or;taiip; K2K 343, (613) 592-4642
‘ ' i .\ t“‘q.‘," Lo ‘ i..,i\ e ?

et Lt

ST

= e N :-’*}, N

NN N N N

s . i "“35 “‘“E‘ [ S ’
s 2019 Xmark Corporation. Instante! and Instantel logo are trademarks of its affiliates. 77405201 Rev 15

sl SusodmNgneD

Frnlat Co.L10. fEamsinsaiuguann w
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Frequency Response of UM18218
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calil:)_'rg_t_i'on :
Date of Issue‘ .

Calibrated by : -

Calibration Method :

64-200049-1 ‘ Page : 10f2

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

Electronic Balance

Manufacturer : Sartorius Madel : SECURA125-18
Serial No. : 0034606552 ID No. : ELABBALANCENOQS
Capacity : 120 g Resolution : 0.00001 g

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (23.1t0240) °C

Relative Humidity :  (56.7t0619) %

Air Preséure : 1013.0 mbar

02 March 2021
02 March 2021
06 March 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14
Edition 5, July 2015

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

Standard Weights

1D No,
E261-E2624

el

Ervitab Co.

. The bncértaintieslare fora conﬁdence_pr_obabiiil_y.'QF app;o;gi‘matdllly 95%

i)
Lol

C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

V Z 4

SN S Approved by : .

'iu'iaﬂﬁ'u%’lgnﬂﬂﬂ PP a4

HIANTHNIYAILANG LN ( Surachai Promthong )
Laboratory Manager




Certificate of Calibration

Certificate No. : 64-200049-1 Page : 2 0f2

Result of Calibration : Without Adjusiment

UUC Condition As-Received 1+ Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) {g) t(g)

0.1 0.00000 0.000017

0.5 -0.00001 0.000022

1 0.00001 0.000026

2 0.00000 0.000034

5 -0.00001 0.000043

0 0.00000 0.000053

l 20 -.-o.ootioz‘ - 0.000071

50 -0.00003 000011 *

100 | -0.00005 0,00020

120 000006 . | 000038

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 confidence of approximately 95%

Eccentric error Load test : 20 g
A B c D E
0.00003 0.00003 -0.00001 0.00001 0.00000 g

.Repeatability Load test : 100 g
Stdev. : 0.000014 g

2y WA
weil SuseduIgnNa s /
Coulid. fFamItngaILauamn M
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Ce;tlflcate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 C Resolution : 0.1 °C
Range Humidity : 0 %R.H. to 100 %R.H. Resolution ; 0.1  %RH.

Serial No. : 62227425 ID No. N/A
Environment : Ambient Temperature : (23 +2) °C
Relative Humidity — : (50 + 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issue : - 13 February 2021 .
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Tetnp&Hum

IDNo. Cert, No, Due Date Traceability

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co,, Ltd., Accredited by TISI Calibration No.0268

3

fA ‘ﬁﬁ’/ W Approved by 3@_/

7 ;‘_gu-ﬁaﬁﬁm,%’]gﬂtgfa{i { Bunjerd Masri )

Y. )

Envilab Co.Ltd.

fian1adhaaILaaanL Supervisor

' The Uncertainlies are for a confidence probebility of spproximately 9% .~~~ T




Certificate of Calibration

Certiﬁcate No. : 64-410010-1

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

Function : Temperatiire measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
°c) (°c) (°c) (£c)
J0.04 2.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : - Humidity measurement
_ iieference Temperature @ 25 ‘c ‘
_ ' Standard Humidity uuc Ei_eadin‘g thmlion ' 'Uncertainly
(%RE.) (%RH) (%RH.) (L%RH)
39,99 47,7 -1.7 22
50.03 56,2 -6.1 22
55.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

This result of calibration was founid 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%

W ot

$inFa 3

o e
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Certificate No. : 64-420055-1 Page : 10f2

Submitted by : Envilab Co,,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter (Pocket)

pH meter

Manufacturer : Eutech Model : pHTestr 30

Range -1.00 to 15.00 pH Resolution : 0.01 pH

Serial No. : 2856418 ID No. : ELABPHTEST3016
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (24,5 t025.0)° C

_ Relative Humidity  :  (50t054) %
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Issue : 24 March 2021
Calibrated by : s Bunjerd Masti

Calibration Met'huld : In-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

pH Cert. No. Lot No. Exp. Date Traceability
4.004 61208711 684575 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA. chem

Approved by : z ”é ~
&U W ' ( Bunjerd Masri )
;"‘ o g .
g TuTad Aupnead Supervisor

e s “'g&"iu o il
Envilab Co..LLtd. r;famm’srl'mmuqmﬂmn L

V'I‘h_e Uncer'tairmie.'s are f%or a conﬁéﬂ:néc prqba'Bi'li“ly of 'ﬁbp'ro$in1§tély 9,&%;




al@

~ Certificate No. : 64-420055-

Result of Calibration :
UUC Condition As-Received :  Good

Function : pH meter with electrode

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

1

Certificate of Calibratidn S TRENIRT R S A i)

Page : 2 of 2

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) { pH) (&£ pH)
4.004 4,00 .01 0.01
4,7, 10 6.985 7.00 -0.01 0.020
9.963 _10.00 -0.04 0.053

Remark '
1 UUC : Unit Under Calibration

2 pH meter dogs not have vollage mode because the plug can not BNC socket

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

This fepotted uncertainty of measurmient was based on a standard uncertainty miultiplied by a 6‘0verage factork=2,

providing a level of confidence of approximately 95%
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Issue Date : 23 March 2021 ’q
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
__CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION. AND TESTING SERVICES

e

N

tind 3

P

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-94%4

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
R‘eferencé :

Submitted by :

Laboratory Condition :

Test Procedure :
Calibrated by :
Approvad by :

(/) Malee Butkruea

( ) Saithip Meangmali
( )Warakorn Lerngagtrakul

Sl 3 Q‘n(c'

Cert.No.: 21TW57
Page.: 1 of 2

il 4

ol J

DO Meter

el ] ﬁ"-—

Hanna

Hi 9148
G0007931 .
EDOHI914607931
16 March 2021
19 March 2021
2103-0669DN-1

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

Temperature {(25+5)°C

Humidity (50 = 20) %

In - house method : CP-CHS9

by Comparison Technique with Azide Modification Methed

it 3

S etind 3

il 3

e

-
1

Walalak Sinthean

Wy -

Approved Signatory

el

el 3
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Cert.No.: 21TW57
Page.: 2 of 2

ey ﬁ“

——a—

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

( )
) Dissolved Oxygen Probe No.: KC1AO1TAF
( )
4 Titration Method DO Meter

Standard Deviation
i {Azlde Modification Method) Reading 3
S {mg/L) (mg/L) {mg/L) )
I)" 8.00 8.17 0.00

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
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Certificate No. : 64-400569-1 Page : 10of2

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

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Meodel : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID. No. : ELABBODCI140N03
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature : (23.0t0238) °C
Relative Humidity (55t060) %

Line Voltgge

(224,010 225,00V

Date of Received : 12 Noveiﬁﬁer 2021

Date of Calibration : 12 Novemll;er 2021

Date of Tssue : 18 November 2021
_Calibrated by : Bunjerd Masri

Calibration Method :  CAL-MA4004, TLAS G-20

The terfiperature scale used was based GITS-90 /70 .

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

ID No, Cert. No. Due Date Traceability

400046 & 400023 64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /B(\/

( Bunjerd Masri )

Supervisor




Certificate No. :64-400569-1

Result of Calibration
UUC Condition As-Received : Good

Function :

This instrument was selting air ventilation at position 0 {close)

Without Adjustment

Temperature measurement

& O+

Certificate of Calibration
Page : 2 of 2

Inside of Chamber
W=038 m
D =035 m
H=10115 m
Capacity = 0,15 ma

Test _
Point Uncertaigty
(c)
4.0
Test Setting Indicating Measured Measured Overall
Point Temperaure Temperature Uniformity Stability Variation
("C) (°C) (*c) (°C) ("C) (°C)
4.0 4.0 4.0 1.0 0.1 1.0

Remark The uncertainty is not.combine uniformitly ol 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%
- 000 -




|Thermology Co., Ltd.

- | 96/177-96/178 Moo 6, T.La-harn, A.Bangbuathong, Nonthaburi 11110
A\ "“E” /" Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

\ﬂ\ll'l‘l,,'f’l

NSC-TIS] TISl’J’OZS

CALIBRATION CERTIFICATE
Pate of [ssue Feb 13, 2021 Cert No., 21/0323

Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt

Date of Calibration

Environment
Temperature

Relative Humidity

Calibration Method

Envilab Co.,Ltd.

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

MICRO RCOM (B302)

Incubator
iF75
D319.0066
Feb 12, 2021
Feb 12, 2021

(Min) 251 °C (Max)
(Min) 672 %RH {Max}

Order No. 21020066

Wi-17 ; The reference thermomater was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Infernational Temperature Scale of 1890.

Standard.

1) Data Acquisition with Sensor Model 34972A SIN. MY49007789 Certificate No. QR20-2119, Calibrated by
Quality Rebarn Co., Lid., ONAC Calibration No. 0292

This cerlificate is traceable to 8! unit.

Page 1 of 3

O

This cerlificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.

2%
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323

Site Calibration Order No. 21020066

Results (without adjustment)

o ?'
Oun R B
om |
1
[ ]
L}
' HI2
]
Q#G i #Bo v
[ ]
] ,
E™ " T #7
#5  Wi2 .
"/u Cﬁ
< =
b a b L
< w >

Position of reference thermometers were placed

Note.

1). Dimension (W XL x H) |s 40 x 33 x 56 c.m. _
2) Slabllit'y - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to delermine the temperature pattern or homogensity within the chamber under steady stale conditions. The

reference sensor should preferably be located at the geomelric center of the chamber.
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I’M Thermology Co., Ltd.

7 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburl 11110
s Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

NSC-TISI-TIS17025

CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066
Results {without adjustment)
uuc Juc Reference iSta_biliiy ' ~Uniformity- -]  Uncertainty
Setling Reading Thermometer ’ ‘ o : .
(C) (C) (°C) +(C), ey | 2o
Position 1 44.536 - -
Posion2 | 44593 ;
Posion3 | 44.601 | - |
Positon4 | 44570 | - |
445 445 Pasition 5 44,532 0.048 | 0448 0.31
Position 6 44.386
Position 7 44,4131
Position 8 44.523
Position 9 44,536

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentionedin the report.

The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k=2,
providing a level of c_bnfidence‘ of a__pbi'oximate[y 95%. The uncertainty éyaluatlon has been carried out in

accordance with ONAC requlrer_n‘énfs, o

APPROVED SIGNATORY : /D'W\/\

(MR, CAMRONG MULSING )

Page 3 of 3
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— Position-2
— Posifion3

— Position-4

— Position-1

—Position-5
—Position-8
—— Position-7
— Position-8
— Position-9

Cert.No. 21/0323

PLGEZIE0% L YOGS

YLTZZEG0! POSIREY

viTTeer Dl PISZRRL

VIZTTEEO} POSZRTH

ID.No. -

FLITTTEE 0L YOS

VIZTZEL 0 YOSUER

Incubator

Time

PITZE00) YOI

Model. IF75  S/N. D319.0066

P VLT TTESE0 YIS2ETS

VLTEREN'60 YOS

PLETETECB0 POSTILEY

VIZTZEZE0 PSRN

49.500
48,500
47.500

T 082TTEL 60 PISTITTL

500

500
42500
41,500
40.500
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7110677 Mog
" Tel (02) 964:6211 Fax.(02):964-5155; e-inail':.cal

| Certificate of Calibraion

tech aly cqﬁi, calibratéc!

Certificate No. : 64-400163-2 Page : 1 of 2
Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 IDNo. : N/A
Environment : _ On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0t0 31.5) °C
Relative Humidity : (50to55) %

Line Voltage  : (224210 2252)V
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Tssue © 25 March 2021
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

400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NIMT)

ﬂf/ W Approved by : fﬁ?? ‘_I/
a G " -

FPSDIRANUIRAADY { Bunjerd Masri }

{EamsEnnaILaNAmA I Supervisor

SrBeal N s
nvilab Co.Lid

" The Uncertainties are for a confidence probability. of apptoximately, 95%




Certificate of Calibration

“Certificate No. :64-300163-3 e Page : 2of2

Without Adjustment
Good

Temperature measurement

Result of Calibration :
UUC Condition As-Recelved :
Function :

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

Inside of Chamber
1/ W=040 m
A : 2 ! 4 D =033 m
1 3 H =05 m
Capacity = 0,07 m
¢
H 8 M2
St N
VL2 o2
— Front >
w
Test Seting - | Indicating o _
Point Temper;l,“ré- Temperature Measurgq Tempe:amre("(;)@SensprNo. o Uncerteinty
col oy ey T2 345 678 @&o
1040 103.5 103.5 - |104.0] 104.3|104.3| 104.2] 104.2 103.9| 103.7| 104.2| 104.1 0,69
1100 109.% 109.5 116.0] 110.4| 1104 110.2]| 110.2| 109.9] 109.6] 110.2] 110,1 0.69
180.0 179.0 179.0 179.0] 180.3] 180.2| 180.2 | 180.3 | 180.¢{ 179,0| 180.4| 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature, Temperature Uniformity Stability Variation
(*c) (°C) (°C) (°Cc) (°c) (°Cc)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 01 Lo
180.0 179.0 179.0 1.5 0.2 1.7

Remark The incertainty 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 meastrement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a leve! of confidence of approximately 95%

.24
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Certificate No. : 64-400049-1 Page : 10f2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution : 0.1 °C
Serial No. : L1617.0156 ID No. : ELABWBWNB29NOI

Envirgnment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0to 26.5) °C
Relative Humidity : (451050) %
Line Voltage : (224010 225.0) V

Date of Received : 05 February 2021 |

Date of Callbration : 05 February 2021

Date of Issue : 06 February 2021

Calibrated by' i 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 traccable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert, No, Due Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)

~ A
Approved by : (apﬂ/

SusaeanwIanaod y ( Bunjerd Masri )
diamTdngaTuaua B 1w : Supervisor

" The Uncertaiintics arc for 4 confidence probability of approximately 95%




Certificate of Calibration

Page : 2 0f2

Certificate No, :64-400049-1

Result of Calibration : Withoul Adjustment.
UUC Condition As-Received : Good

Function : Temperature measurement

2
1 5 5c Byy:;scm

Front
Test Setting .| [Indicating Measured Temperaluré (°C) @ - Measured Measured
) C - -7 ‘| Uncertainty
Point | Temperature .| Temperature Sensor No. L Uniformity Stability
o ¢y | (°C) 123} 4] s | o) | 0) (°C)
95.0 950 | 950 95.35 95.44 95.53 (9538 95.46 | - 020 | o 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 unceriainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -




ot ol a@ocom, b saGhowton
Certificate of Calibration
Certificate No, :  64~-300152-2 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-002/21

Environment : Ambient Temperature : (23+2) ‘c

Relative Humidity {50+15) %

Air Pressure : 10'12.9‘ mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : - 12 March 2021
Calibrated by : Areerat Sombun

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

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

Electronic Balance

ID No. Cert, No, Dug Date Traceability

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

-

Approved by

ﬁﬂ/ 0@‘/ ( Wipa Tovadec)

] ) 9
FsnadnuIgnaed
SEamaiuaIuasaen

5

%ﬁ.%ﬂ

Cavilab Co.lid.

Supervisor

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




Certificate No. : 64-300152-2

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

UUC Condition As-Received: Good

libfatech:cal@yah @

(fértifica‘te of Calibratio"ﬁ' o

Nominal Volume (ml ) Measuring Volume (ml)

30

50

29.93

50.01

Uncertainty of measurement with in +

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

0.054 m]

Page : 20f2

This regorted uncej'tainty of measurement was based on a standard uncertainty nwltiplied by 2 coverage factor k = 200,

providing a level of confidence of approximately 95%
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Certificate of Calibration
Certificate No. :  64-300152-6 Page : 10f2

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

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 1000 ml Graduation : 10 ml
ID No. : C-WW-029/18

Environment : Ambient Temperature : (23+£2) °‘c
Relative Humidity :  (50%15) %
Air Pressure‘ : 1012.9 mbar,

Date of Received : 02 March 2021
Date of Calibi-ation : 12 March 2021
Date of Issve : 12 March 2021
Calibrated by : Areerat Sémbun

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

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

IDNo. Cert, No, Dug Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)

Approved by :

{ Wipa Tovadee)

;R Supervisor
FRansEngaIuRUAIAN 1

Thie Uncertainties are for a conifidence probability of approximately 95%




Cert1f1cate of Cahbratlon -

Certificate No. : 64-300152-6 Page : 20f2

Result of Calibration : This result of tiue Volume is referred to slandard temperature-at 20 ‘c

UUC Condition As-Received: Good

Nominal Volume { ml ) Measuring Volume ( ml )

500 502.85
1000 1001.86
Uncertainty of measurement with in + 0.17 ml

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

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

providing a level of confidence of approximately 95%
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TSP High Volume Sampler Calibration

Verification Report No.
HO2100150-DG02 -TSP 01

O PM Onsite
Site: Tasenns AasFaAsATIINsnasiynsnavinine fudquitnwaudaaasts
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler: NTSP#14 Technical; Hasan 8.
Recorder: ECRANG15314321 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hFPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. {deg K): 303.0
CALIBRATICN ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.05054
Model: TE-5025A Qstd Intercept: -0.00430
Serial#: 2067 Date Certified; 11 Jan 21
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # {in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.619 52.0 51.49 Slope = 27.8599
2 9.24 1.470 48.0 45,55 Intercept = 5.2480
3 7.62 1.335 42.0 41.59 Corr. coeffi= 0.9948
4 5.84 1.169 38.0 37.62
5 3.14 0.858 30.0 29.70 # of Observations: 5
Range of Chart 37
at 1.1 - 1.7 m3/min. 53
(] ‘
i .
! | .
50.0 T e i
‘ ,.:/ |
! |
0.0 ! / .
. i . . : Calibrated by : W9
H I ‘ ( Hasan Seng )
E o hd 1 December 2021
200 : . i
! 1 i
. | Approved by : /&/
) : { Sarawut Keawsrinuai )
! : ‘ 1 December 2021
[ : i
0.00 023 250 078 140 125 130 1.75
mymin,
This report shall nol ba reproduced axcept infull, withaut the written approval of Envilab Ca..Ltd
= www.evitesting.com e et

FE-MNT-29 Rev.00:01/08/63
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PM10 High Volume Sampler Calibration

Verification Report No.
HO2100150-D002 -PM 01

L PM [ Onsite
Site: Tasoms Aaaf TRt TRBNadTnITnacining Auddudineiaulaande
UTM : 47P 1532758 N 673757 E Date: 1 Dec 21
Sampler; EPM#38 Technical: Hasan S.
Recorder: ECRDS01618025857 ) Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1010.0 Carrected Pressure (mm Hg): 757.6
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C); 30.0 Average Temp. {deg K}: 303.0
CAL!BRATION QORIFICE
Brand: Tisch Environmental, inc Slope: 1.28401
Model: TE-5025A Intercept: -0.00265
Serial#. 2067 Date Certified: 11 Jan 21
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# {in} {m3/min) {chart) {corrected) REGRESSION
1 10.26 1.580 50.0 31.62 Slope= 15.7456
2 8.32 1.423 46.0 29.09 Intercept= 6.4783
3 6.41 1.248 40.0 25.30 Corr. coeff= 0.9955
4 429 1.022 36.0 22.77 SFR= 1.133
5 2.51 0.782 30.0 18.97 SSP= 3846
# of Observations: 5
Range of Chart 38
at SFR £10% 40

354

i

Calibrated by : %‘%"\L biSy

20 = T (Hasan Seng )
1 December 2021

Charl Racarder

100 {| -
! Approved by :

i ; ( Sarawut Keawsrinual )
‘ ; 1 December 2021

50

: |
oo
0.0 025 R oTs 100 125 150 175

m3tmin,

This report shall not ba reproducad axcept infull, wkhout the written appraval of Envilab Co. Lid.

www.evltesting.com

Eavironniantal reopo

FE-MNT-29 Rev.00:01/03/53
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SO, Analyzer Verification Test Report

Calibration Report No.: 6412002
Calibrated Date: 1-Dec-21

PMm L1 onsite
Instruments Information

Page:1/1

Analyzer Type: SOZ Analyzer
Model: THERMO. 43C

Manufacturer THERMO
S/N: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB(0140762
Environment: Temperature_25.4 °C Humidity:__60__%RH
Calibration Report
Zero Span
Status - - -
Reference Reading Drift Reference Reading Drifi%
{PPR) {FPR) {FEB) (FER) (PPR) ?
Before 0.0 4.1 4.1 400.0 404 1.0
After 0.0 0.2 0.2 400.0 408 2.0
Single Point Calibration Chart
500
450 404.0
= 400 , 408.0
350
.E‘ 250 / -
B 20— e | e -
2 150 —
100 T
50 141 e
0 r‘/
g 02 400
Reference (PPB)

This report not be reproduced except infull without the written approval of Neediss Supply Instrument Co., Ltd

www.neediss.com

MRCATERMANNEEN ./ know the best thing Lo save enviranment
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oo a%%th&‘-MW'

azzw’wam Fmé s 3%?&&&.%:&&%@#@@% zmm

MODEL 1 SO2 ANALYZER Model 43C THERMO DATE : 1-12-2021
SIN -: ESOTE43C668327
Test Function Value Before After

Range 500 (PPB) 500 500

650 -653
PMT VOLTS -450- -850 (V)

990 985
LAMP VOLTAGE 950-1,200(V )

32568 32577

LAMP INTENSITY 20000 - 50000 Hz

37 37
INTER TEMP 15-45DEGC

49 49
CHAMBER TEMP 47-51C

2.5 -2.5
COOLER TEMP  -5-(-2)DEGC

764 765
PRESSURE 400 - 1000.0 mm Hg

042 04
FLOW 0.350 - 0.650 LPM

Calibrate By : Mﬂmﬂ{/’“ . Approve By : w k-/
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Dec-21 ' Date: 1-Dec-21

This report not be reproduced except infil without the written approval of Neediss Supply Instrument Co., Ltd.

www.neediss.com

DO /o know the best thing to save environment
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NOx Analyzer Verification Test Report

Calibration Report No.: 6412007

Page:1/2
Calibrated Date: 1-Dec-21
pm []  Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
_ Ca@rator Unit Standard Gas
Dilutor Model ESA MGC101 NO Cong¢ 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 254 °C Humidity:_ 62 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) (ppb} {ppb) Drift%
NO 8.8 0.0 8.8 409 400.0 1.1
NO, 1.4 0.0 1.4 4.0 0.0 0.5
NOx 10.2 0.0 10.2 413 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403 400.0 0.4
- NQ, -0.2 0.0 -0.2 3.0 0.0 04
NOx 0.4 0.0 0.4 406 400.0 0.7
Single Point Calibration Chart
450 -
5 o 4538
2 a0 _—
£ 300 52
§ 250 — + After
§ 200 e =M=~ Before
TE 150 = =
< 100 st
50 JB.8 - 22
e
0.0%8 400.0
) NO Reference Value (ppb)

y.neediss.com

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

we know the best thing to save environment
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Neeadiss Supply Instrument Co.. Ltd.
T, Bongkhae Bonghkhoe Songhek:

538 Sedl Hongidhos

MODEL ¢ NOx ANALYZER Model 42C THERMO DATE : 1-12-2021
SIN : ENOTE42C497375
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V)
43 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLER TEMP -5-(2)DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 046
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/90 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By :

=i Zdodn

Date:

"This report not be reproduced excepr infull,without the written approval of Neediss §

www.neediss.com

Sirirat Poonlak

1;Dec-21

Approve By :

LT k.

Sarawut Keawsrinual

Date: 1-Dec-21

ISR /o know the best thing to sove enviranment
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Ernwviab Co., Lt
Tal ; QP -202-3577-8 Fox. 02--802-3773

540,540/ 1 Soi Bongkhoe 7 Bangikhas Bangknoe Bongkold 10160
E-rnail © Er\'fm@evlte.«:.ting.corﬁ Speitiche § eGSR HEITAR

Verification Test Report

(1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
HO2100150-D002 -SLM 01

Onsite UTM : 47 P 1532744 N 673776 E

1 December 2021

TaseT AaaFvaaswWatnnsaaanlfznAsTnasinivg Hudquineanlaande
Sound Level Meter

NEEDISS

NDSM 309

8007

Temperature 28 °C  Humidity 58 %RH

Sound Calibrator Class 1 Model 4230 Brue&Kjaer

Serial No. 1351075

Date of Calibration : Feb.18, 2021 -

FE~MNT-2I7 Rev.00:01/08/63

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)
93.8 39.9 -53.9 93.8
Calibrated By: vl é‘q&, L}g
{ Hasan Seng )
Date: 1 December 2021
Approve By: /L_
{Sarawut Keawsrinual)
- Date: 1 December 2021
This report shall not be repreduced except nfull,without the written approval of Envilab Co.,Lid.
| www.evitesting.com



TISCH

Environmental

' RECALIBRATION
: DUE DATE:
‘ ‘ January 11, 2022
P
H _J/

Calibration Certification Information
Cal. Date: January 11, 2021 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: lim Tisch Pa: 757.9 mm Hg
Callbration Model #:  TE-5025A Calibrator 5/N: 2067
_ Vol. nit | Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) {min) | {mm Hg) {in H20})
1 1 2 1 1.4470 3.3 2.00
2 3 4 1 1.0260 6.4 4.00
3 5 6 1 0.9120 8.0 5.00
4 7 8 1 0.8660 8.9 5.50
5 9 10 1 0.7170 12.9 8.00
Data Tabulation
Pa (Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa |y AH(TarPa)
{m3) {x-axis) {y-axis) Va {x-axis} (y-axis)
1.0099 0.6979 1.4243 0.9956 (0.6881 0.8793
1.0057 0.9803 2,0143 0.9916 0.9664 1.2435
1.0036 1.1004 2.2520 0.9894 1.084%9 1.3903
1.0024 1.1575 2.3619 0.9883 1.1412 14581
0.9970 1.3506 2.8£§ 0.9330 1.3710 1.7586
m= 2.05054 m= 1.28401
QSTD b= -0.00430 QA b= -0.00265
r= 0.99994 r= 0.99994
Calculations
Vstd={AVo}{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:
= Pa Tstd — f ( i}
Qstd= 1/m (( \/AH( Petd )( N ))-b) Qa= 1/m (( AH[ Ta/Pa )) b)
Standard Conditions
Tstd: 298,15 Kk RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2Q) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
A5 South Miami Avenue
fillage of Cleves, OH 45002

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009

L) L3
il!'i.a\ﬂ G k%’\gﬂﬂaﬂ
dFan 19t AILGRDLN W

Crwnar Co.Lid,




Certificate No, :

Submitted by :

Equipment :

Environment :

Date of Recefved :
Date of Calltyration H

Date of Issue :

Calibrated by :

Calibration Method :

al@yaliooicom; Calib

Certificate of ééhﬁfétion

64-200011-1 Page : 10f2

Envilab Co., Ltd.
536 Soi Bangkhae7, Bangkhae, Bangkok 10160

Electronic Balance

Manufactorer : Sartorius Model : SECURA224-18
Serial No. : 003480327¢ ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

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

Ambient Temperature : (22210229 °C
Relative Humidity : = (559t0622) %
Air Préssure (1014.0 to 1015.0) mbar-
05 February 2021

05 February 2021

08 February 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition §, July 2015

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

Standard Weights

ID No,
E26]-E2624

Cert. No, Due Date Traceability
02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

Approved by : UR1v

( Surachai Proamthong }

Laboratory Manager




Cei“t'i’fic‘ate' bf Calibration .

Certificate No. : 64-200011-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (g T (g)
0.01 0.0001 0.00011
0.1 0.000! 0.00011
l 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00011
10 0.0000 0.000t 1
20 -0.0001 0.00012
50 -0.0001 0.00014
100 -0.0001 000020
200 -0.0002 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2,00,

providing a level of confidence of approximately 95%

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

Repeatability Load test : 200 4
Stdev. : 0.00005 g
A_nl
olo - /
DY e el "Ei.!‘éﬂﬁﬂ'lh%’lgﬂ(ﬂ‘i}d -
%f '-...‘ Gt t . .
Ernilab Co.Ltd, gEamIdngaIuqnamn m

. . 1




Certificate of Cali_brationr o

Certificate No. : 64-410010-1 _ Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °c to 60 °C Resolution : 0.1 °C
Range Humidity : 0 %RH, to 100 %R.H. Resolution : 0.1  %R.H.
Serial No. : 62227425 ID No. : N/A

Environment : Ambient Temperature : 23+ 2) °C
Relative Humidity :  (50.% 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issuc : 13 February 2021
Calibrated by : ‘ . Chortip Samchusri -

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

P

ey i
WW Approved by :( E, 2/

k73
S | anaad
¢ Su5asEUng -
 FSan sinaatuANanen W
) Supervisor




Certificate No, : 64-410010-1

UUC Condition As-Received : Good

Result of Calibration :  Without Adjustment

Functlon : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Unceriainty
(‘c) °c) (‘c) (£°C)
10.04 9.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : = - Humidity measurement
Reference Temperature @ 25 °‘c
Standard Humidity UUC Reading Cdngction Uncertainty
(%RH.) (%R.H.) (%R.H.) (+%RH)
35.99 477 1.7 22
50.03 56.2 -6.1 22
59.99 66.0 -6.0 23

Remark:
LJUC : Unit Under Calibration

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

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

providing 2 level of confidence of approximately 5%

o

liioend AT
Envilab Ce.ltd.
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\—— d A,
NSC-TISI-TIS 17025
2-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-64/0312 - MTC No. EEL. BP. 57/0264

CALIBRATION CERTIFICATE

Submitted by  :Envilab Co., Lid.

Address
Calibrated at

Soi 1 C Bangpoo Ini
Instrument Callbrated R
Description : Sound Level Calibrator :
Manufacturer . ettt oy s e
Model

Serial No.

4, DlgttaI Multuneter Ag
5. Pressure Transmitter Vaisala PTB202AD SIN ! T065é001
6. Audio Analyze?‘KeﬁIrﬂey 2015: 6495, o
7. Condenser M:crophone BrueI&KJaer 4180 S/N 288987 1' o : o
Calibration Procedure: CP-102-04 based on IEC 60942—2003 The soun{d pressure IeveI of mstrument was
measured by standard microphone. usmg an msert voltage techmque ' o

This instrument has been calibrated against standards maintained at EIectrlcal and Electronic Standards
Laboratory (EEL), whlch are traceable to the Intematlonal System of Umts through the Nanonal Insnmte of

,|.‘. L

Metrology(Thalland) - '1"‘: \. ;": P R f

Vo

The mformatlon on actual readmg is attached herew1th and the uncertamty Inmts quoted refer to the

measured values only. - SR g i i

Date of Receipt : 10 Feb, 2021

Date of Calibratip_n : 18 Feb, 2021 1/12 a4

The results relate only to the itemns tested or calibrated.

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

A FM.BL.MTC.002 Rev.3
Ay 4 Lh

.-.Head.Office Office/Laboratory. . ... ... Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvut Road, 196 Phahanyothin Road, Chatuchak, Bangkok 10900
Changwat Pathumithani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thalland

Tel, {66) 0 2577 9000 h

Fax. (66) 025779009 -

E-mail : surmnpai@tistr.orth Website www.tistr.orth

3 1672-80 ext. 115, 116 - ° © el (66)0 2579 112130 ext. 5219, 5225, 5217
P e Fax (66) 02579 8592

ﬁk/ W E-mail : sumaleeg@tistr.or.th

Qe

FuTaeduwIgnass
FEamEtgAILANAMN W
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Envilab Ce.lid.



NSC-TIS] -TIS I7025
CALIBRATION 0037

2TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21-64/0312 MTC No. EEL. BP. 57/0264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test =94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Correctgrc.l,t"o Ref_erence Conditions?101:325 kPa, 23.0 °C and 50 %RH.

Standard Microphone .. |
Type
1/2 inch Bruel&Kjaer 4180|

Type
172 inch Bruel&Kjaer 4180}, 8

Standard Microphone | Measured Total: DlStOl’tle { . - Uncertainty." ; To]erancexlumt
Type | %) i y o t IE060942 2003 Classl
1/2 inch Bruel&Kjaer 4180 0.68 \ " +3 %,
Note: 1, No adjustment.

2. The calibrator pressiire corfection was notincluded, . ... .

3, The microphone volume correction was not included. ;

Calibrated by :

............ Toelk Lt

(Mr.Tawikiat Ismsamran)

Approved by i

Electrlcal and Electromc Standards Lahoratory
: 18 Feb. 2021

: 19 Feb. 2021

Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue Ref': 2011264021000592001 2/2

End of Certificate

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

- Head.Offlce

_Office/Laboratory.

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

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

Fax {66)0 25779009~
E-mail : rumpai@tistr.orth Websiterwwwtistrorth -

FM.BLMTC.002 Rev.3
Office

Fn\nlab ('_-0 Lid.

Sol 1C, Bangpoo Industna[ Estate. Sukhumwt Road,
Amphoe Muane, Changwat Samutprakan 10280, Thailand
BO ext. 115, 116

Thailand

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
- Fax: (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

mmms&lwmﬂnummn i
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196 Phanonyottin Road, Chatuchak, Bangkek 10900, |-




Airgas Specialty Gases

Airgas e

1 ), 6141 Easton Road

an Alr Liquide company ‘ g%dg 2 dville, PA 189 49'

Airgas.com -

CERTIFICATE OF ANALYSIS ' g
Grade of Product: EPA Protocol S

Part Number: E04NISSE15A00V3 ‘Reference-Number: 160-402021734-1

" Cylinder Number: EB0140762 . . Cylinder Valume: 144.4 Cubic Feet

lL.aboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG '

PGVP Number: A12021 ' Valve Outlet: 660

Gag. Code: CO,NO,NOX,802 BALN Certification Date:  Feb 19, 2021

—

Expiration Date: Feb 19, 2024

Cetification performed In accordance with “EFA Traceabllity Protoco] for Assay and Cartfication of Gaseous Callbration Standards {May 2012)" document EPA

600/R-12/631, using

1he assay procedures listed. Analytical Mathodology does net require corraction for analytical intarference, This cylinder has a total analytical '

uncertalnly as stated below with & confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. Al congentratidns are ona

mole/mols basis unless otherwise noted,

Do Not Use This (ﬂ ncér below 100 ﬁﬁ' Le. 0.7 Megapascals.

o . _ ANALYTICAL RESULTS ‘ . o
-Component Requested Actual . Protocol Total Relative - Assay

) . Concentration Concentration Method * Uncertainty - Dates

NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44,62 PPM . G1 +/~1.4% NIST Traceable ~ . _02!12!2025, 02/19/2021
SULFUR DIOXIDE 45.00 PFM -~ 4534 PPM . G1 -, +-1.1% NIST Traceable 02/12/2021, 02/19/2021
-CARBON MONOXIDE

NITROGEN - .-

4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceabie R 02/15/2021
Balan _ . v - .

CALIBRATION STANDARD

Lot iD Cylinder No . Concentration - - Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDENITROGEN +-1.0% :Feb 02, 2025
FRM 12386 D685025 "+ 091 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124208885 - CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KALOD3190. 48.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 0B012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% « Jun 07, 2024
The SRM, PRM or. RGM noiad abave Is only In referenca to the GMIS used in the assay and not part of the analysis.

2 . . ANALYTICAL EQUIPMENT . -
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 . NDIR T Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR . Feb 11, 2021
Nicolet iS50 FTIR AUP2M 0245 NO2 . FTIR . . Jan 21, 2021

- Nicolet IS50 FTIR AUP2010245 S02 FTIR ' Jan 21, 2021
L MR

Triad Data Avalfable Upon Request © e

NOTES:

Gross Weight: 28.4 Kg

Net Weight. 4.5 Kg
PO# 5221000405

Tl ly_folos BT

LY r
Approved for Release ) Page 1 of 160-402021734-1
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PPN :{« ‘

Calibration Certificate

Part Number: 721A2601 |
 Description:” Micromate with DIN Geophone
Serial Number: UM18218" -~
Calibration Date:  MAR 2 4 201
Calibration Reference Equipment: 71417402

i !nstanteicert:ﬁes that the above product was calibrat 3 m accordance with the
applicable Instante! procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel

specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

© . Qvailable upon request.

The environment in which this prodiict was calibrated s maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
. connected_;i_g@ ;g;‘Unit, Installed in the proper orientation and suﬁcieﬁif;;g;a?’él to operate
properly. This function should not be confused with a formal calibration, which requires
the sensors'be checked against a reference that is traceable to a knoibh standard.
Et‘i,-,:-,é;gpftg{ ‘ uc_qmmenqst}‘thgpp;fbducts be returned to r'nstaﬁ‘i‘gﬂ of, an:dlithorized:ser, g,,

sl 12 L ealibration facility for annual calibrtion > ™.

Aewir]

Calibrated By: L
~ Xiagming Yang

k Instantel’ Legget Drivef;bttawg;'or;taiip; K2K 343, (613) 592-4642
‘ ' i .\ t“‘q.‘," Lo ‘ i..,i\ e ?

et Lt

ST

= e N :-’*}, N

NN N N N

s . i "“35 “‘“E‘ [ S ’
s 2019 Xmark Corporation. Instante! and Instantel logo are trademarks of its affiliates. 77405201 Rev 15

sl SusodmNgneD
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Frequency Response of UM18218
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calil:)_'rg_t_i'on :
Date of Issue‘ .

Calibrated by : -

Calibration Method :

64-200049-1 ‘ Page : 10f2

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

Electronic Balance

Manufacturer : Sartorius Madel : SECURA125-18
Serial No. : 0034606552 ID No. : ELABBALANCENOQS
Capacity : 120 g Resolution : 0.00001 g

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (23.1t0240) °C

Relative Humidity :  (56.7t0619) %

Air Preséure : 1013.0 mbar

02 March 2021
02 March 2021
06 March 2021

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref: LAB 14
Edition 5, July 2015

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

Standard Weights

1D No,
E261-E2624

el

Ervitab Co.

. The bncértaintieslare fora conﬁdence_pr_obabiiil_y.'QF app;o;gi‘matdllly 95%

i)
Lol

C02204101 17 Nov 2021 National Institute of Metrology (Thailand), (NIMT)

V Z 4

SN S Approved by : .

'iu'iaﬂﬁ'u%’lgnﬂﬂﬂ PP a4

HIANTHNIYAILANG LN ( Surachai Promthong )
Laboratory Manager




Certificate of Calibration

Certificate No. : 64-200049-1 Page : 2 0f2

Result of Calibration : Without Adjusiment

UUC Condition As-Received 1+ Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) {g) t(g)

0.1 0.00000 0.000017

0.5 -0.00001 0.000022

1 0.00001 0.000026

2 0.00000 0.000034

5 -0.00001 0.000043

0 0.00000 0.000053

l 20 -.-o.ootioz‘ - 0.000071

50 -0.00003 000011 *

100 | -0.00005 0,00020

120 000006 . | 000038

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 confidence of approximately 95%

Eccentric error Load test : 20 g
A B c D E
0.00003 0.00003 -0.00001 0.00001 0.00000 g

.Repeatability Load test : 100 g
Stdev. : 0.000014 g

2y WA
weil SuseduIgnNa s /
Coulid. fFamItngaILauamn M

Em)ilab

211,




Ce;tlflcate of Calibration

Certificate No. : 64-410010-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : ebro Model : EBI 20-TH1
Range Temperature : -30 °C to 60 C Resolution : 0.1 °C
Range Humidity : 0 %R.H. to 100 %R.H. Resolution ; 0.1  %RH.

Serial No. : 62227425 ID No. N/A
Environment : Ambient Temperature : (23 +2) °C
Relative Humidity — : (50 + 15) %

Date of Received : 05 February 2021

Date of Calibration : 11 February to 13 February 2021
Date of Issue : - 13 February 2021 .
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Tetnp&Hum

IDNo. Cert, No, Due Date Traceability

400034 & 400036 SG-H-00041/64 12 Jul 2021 Success Gateway Co,, Ltd., Accredited by TISI Calibration No.0268

3

fA ‘ﬁﬁ’/ W Approved by 3@_/

7 ;‘_gu-ﬁaﬁﬁm,%’]gﬂtgfa{i { Bunjerd Masri )

Y. )

Envilab Co.Ltd.

fian1adhaaILaaanL Supervisor

' The Uncertainlies are for a confidence probebility of spproximately 9% .~~~ T




Certificate of Calibration

Certiﬁcate No. : 64-410010-1

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

Function : Temperatiire measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperature UUC Reading Correction Uncertainty
°c) (°c) (°c) (£c)
J0.04 2.8 0.2 0.46
25.00 25.0 0.0 0.46
30.02 30.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : - Humidity measurement
_ iieference Temperature @ 25 ‘c ‘
_ ' Standard Humidity uuc Ei_eadin‘g thmlion ' 'Uncertainly
(%RE.) (%RH) (%RH.) (L%RH)
39,99 47,7 -1.7 22
50.03 56,2 -6.1 22
55.99 66.0 -6.0 23

Remark
UUC : Unit Under Calibration

This result of calibration was founid 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%

W ot

$inFa 3

o e
Envilab Co




Certificate No. : 64-420055-1 Page : 10f2

Submitted by : Envilab Co,,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter (Pocket)

pH meter

Manufacturer : Eutech Model : pHTestr 30

Range -1.00 to 15.00 pH Resolution : 0.01 pH

Serial No. : 2856418 ID No. : ELABPHTEST3016
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (24,5 t025.0)° C

_ Relative Humidity  :  (50t054) %
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Issue : 24 March 2021
Calibrated by : s Bunjerd Masti

Calibration Met'huld : In-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

pH Cert. No. Lot No. Exp. Date Traceability
4.004 61208711 684575 01 Sep 2021 CPA chem
6.985 61191143 684576 01 Sep 2021 CPA chem
9.963 61208865 684577 01 Sep 2021 CPA. chem

Approved by : z ”é ~
&U W ' ( Bunjerd Masri )
;"‘ o g .
g TuTad Aupnead Supervisor

e s “'g&"iu o il
Envilab Co..LLtd. r;famm’srl'mmuqmﬂmn L

V'I‘h_e Uncer'tairmie.'s are f%or a conﬁéﬂ:néc prqba'Bi'li“ly of 'ﬁbp'ro$in1§tély 9,&%;




al@

~ Certificate No. : 64-420055-

Result of Calibration :
UUC Condition As-Received :  Good

Function : pH meter with electrode

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

1

Certificate of Calibratidn S TRENIRT R S A i)

Page : 2 of 2

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) { pH) (&£ pH)
4.004 4,00 .01 0.01
4,7, 10 6.985 7.00 -0.01 0.020
9.963 _10.00 -0.04 0.053

Remark '
1 UUC : Unit Under Calibration

2 pH meter dogs not have vollage mode because the plug can not BNC socket

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

This fepotted uncertainty of measurmient was based on a standard uncertainty miultiplied by a 6‘0verage factork=2,

providing a level of confidence of approximately 95%

-ofo -
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£nvitab Co.Ltd.
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Issue Date : 23 March 2021 ’q
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
__CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION. AND TESTING SERVICES

e

N

tind 3

P

534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX, 0-2719-94%4

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
R‘eferencé :

Submitted by :

Laboratory Condition :

Test Procedure :
Calibrated by :
Approvad by :

(/) Malee Butkruea

( ) Saithip Meangmali
( )Warakorn Lerngagtrakul

Sl 3 Q‘n(c'

Cert.No.: 21TW57
Page.: 1 of 2

il 4

ol J

DO Meter

el ] ﬁ"-—

Hanna

Hi 9148
G0007931 .
EDOHI914607931
16 March 2021
19 March 2021
2103-0669DN-1

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

Temperature {(25+5)°C

Humidity (50 = 20) %

In - house method : CP-CHS9

by Comparison Technique with Azide Modification Methed

it 3

S etind 3

il 3

e

-
1

Walalak Sinthean

Wy -

Approved Signatory

el

el 3

-l
L

B 0257191
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Cert.No.: 21TW57
Page.: 2 of 2

ey ﬁ“

——a—

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

( )
) Dissolved Oxygen Probe No.: KC1AO1TAF
( )
4 Titration Method DO Meter

Standard Deviation
i {Azlde Modification Method) Reading 3
S {mg/L) (mg/L) {mg/L) )
I)" 8.00 8.17 0.00

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
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Certificate No. : 64-400569-1 Page : 10of2

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

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Meodel : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID. No. : ELABBODCI140N03
Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature : (23.0t0238) °C
Relative Humidity (55t060) %

Line Voltgge

(224,010 225,00V

Date of Received : 12 Noveiﬁﬁer 2021

Date of Calibration : 12 Novemll;er 2021

Date of Tssue : 18 November 2021
_Calibrated by : Bunjerd Masri

Calibration Method :  CAL-MA4004, TLAS G-20

The terfiperature scale used was based GITS-90 /70 .

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

ID No, Cert. No. Due Date Traceability

400046 & 400023 64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /B(\/

( Bunjerd Masri )

Supervisor




Certificate No. :64-400569-1

Result of Calibration
UUC Condition As-Received : Good

Function :

This instrument was selting air ventilation at position 0 {close)

Without Adjustment

Temperature measurement

& O+

Certificate of Calibration
Page : 2 of 2

Inside of Chamber
W=038 m
D =035 m
H=10115 m
Capacity = 0,15 ma

Test _
Point Uncertaigty
(c)
4.0
Test Setting Indicating Measured Measured Overall
Point Temperaure Temperature Uniformity Stability Variation
("C) (°C) (*c) (°C) ("C) (°C)
4.0 4.0 4.0 1.0 0.1 1.0

Remark The uncertainty is not.combine uniformitly ol 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%
- 000 -




|Thermology Co., Ltd.

- | 96/177-96/178 Moo 6, T.La-harn, A.Bangbuathong, Nonthaburi 11110
A\ "“E” /" Tel: 02191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

\ﬂ\ll'l‘l,,'f’l

NSC-TIS] TISl’J’OZS

CALIBRATION CERTIFICATE
Pate of [ssue Feb 13, 2021 Cert No., 21/0323

Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt

Date of Calibration

Environment
Temperature

Relative Humidity

Calibration Method

Envilab Co.,Ltd.

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

MICRO RCOM (B302)

Incubator
iF75
D319.0066
Feb 12, 2021
Feb 12, 2021

(Min) 251 °C (Max)
(Min) 672 %RH {Max}

Order No. 21020066

Wi-17 ; The reference thermomater was placed into the chamber and measurement was performed based on AS-2853.

The temperature scale in use at this laboratory is the Infernational Temperature Scale of 1890.

Standard.

1) Data Acquisition with Sensor Model 34972A SIN. MY49007789 Certificate No. QR20-2119, Calibrated by
Quality Rebarn Co., Lid., ONAC Calibration No. 0292

This cerlificate is traceable to 8! unit.

Page 1 of 3

O

This cerlificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the

unit of measurement realised at corresponding national standard laboratory. This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.

2%

maaumanmaa
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Thermology Co., Ltd.

96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthaburi 11110

Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Date of Issue Feb 13, 2021 Cert No. 21/0323

Site Calibration Order No. 21020066

Results (without adjustment)

o ?'
Oun R B
om |
1
[ ]
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' HI2
]
Q#G i #Bo v
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E™ " T #7
#5  Wi2 .
"/u Cﬁ
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b a b L
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Position of reference thermometers were placed

Note.

1). Dimension (W XL x H) |s 40 x 33 x 56 c.m. _
2) Slabllit'y - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to delermine the temperature pattern or homogensity within the chamber under steady stale conditions. The

reference sensor should preferably be located at the geomelric center of the chamber.

o O
W bt

a L
! S91989d R ENABY
TLANATRN W

b o R L . iy .
Eritah Co.itd. Haan e




I’M Thermology Co., Ltd.

7 96/177-96/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthaburl 11110
s Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co.th

NSC-TISI-TIS17025

CALIBRATION 0109
CALIBRATION CERTIFICATE
Date of Issue Feb 13, 2021 Cert No. 21/0323
Site Calibration Order No. 21020066
Results {without adjustment)
uuc Juc Reference iSta_biliiy ' ~Uniformity- -]  Uncertainty
Setling Reading Thermometer ’ ‘ o : .
(C) (C) (°C) +(C), ey | 2o
Position 1 44.536 - -
Posion2 | 44593 ;
Posion3 | 44.601 | - |
Positon4 | 44570 | - |
445 445 Pasition 5 44,532 0.048 | 0448 0.31
Position 6 44.386
Position 7 44,4131
Position 8 44.523
Position 9 44,536

The stability and uniformity was taken into account in the measurement uncertainty stated.

The above results are valid exclusively for calibration samples as mentionedin the report.

The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k=2,
providing a level of c_bnfidence‘ of a__pbi'oximate[y 95%. The uncertainty éyaluatlon has been carried out in

accordance with ONAC requlrer_n‘énfs, o

APPROVED SIGNATORY : /D'W\/\

(MR, CAMRONG MULSING )

Page 3 of 3
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— Position-2
— Posifion3

— Position-4

— Position-1

—Position-5
—Position-8
—— Position-7
— Position-8
— Position-9

Cert.No. 21/0323

PLGEZIE0% L YOGS

YLTZZEG0! POSIREY

viTTeer Dl PISZRRL

VIZTTEEO} POSZRTH

ID.No. -

FLITTTEE 0L YOS

VIZTZEL 0 YOSUER

Incubator

Time

PITZE00) YOI

Model. IF75  S/N. D319.0066

P VLT TTESE0 YIS2ETS

VLTEREN'60 YOS

PLETETECB0 POSTILEY

VIZTZEZE0 PSRN

49.500
48,500
47.500

T 082TTEL 60 PISTITTL

500

500
42500
41,500
40.500
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7110677 Mog
" Tel (02) 964:6211 Fax.(02):964-5155; e-inail':.cal

| Certificate of Calibraion

tech aly cqﬁi, calibratéc!

Certificate No. : 64-400163-2 Page : 1 of 2
Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A °C Resolution : 0.1 °C
Serial No. : B319.0600 IDNo. : N/A
Environment : _ On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (30.0t0 31.5) °C
Relative Humidity : (50to55) %

Line Voltage  : (224210 2252)V
Date of Received : 24 March 2021
Date of Calibration : 24 March 2021
Date of Tssue © 25 March 2021
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

400029 & 400032  63-400450-1 30 Mar 2021 National Institute of Metrology Thailand (NIMT)

ﬂf/ W Approved by : fﬁ?? ‘_I/
a G " -

FPSDIRANUIRAADY { Bunjerd Masri }

{EamsEnnaILaNAmA I Supervisor

SrBeal N s
nvilab Co.Lid

" The Uncertainties are for a confidence probability. of apptoximately, 95%




Certificate of Calibration

“Certificate No. :64-300163-3 e Page : 2of2

Without Adjustment
Good

Temperature measurement

Result of Calibration :
UUC Condition As-Recelved :
Function :

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

Inside of Chamber
1/ W=040 m
A : 2 ! 4 D =033 m
1 3 H =05 m
Capacity = 0,07 m
¢
H 8 M2
St N
VL2 o2
— Front >
w
Test Seting - | Indicating o _
Point Temper;l,“ré- Temperature Measurgq Tempe:amre("(;)@SensprNo. o Uncerteinty
col oy ey T2 345 678 @&o
1040 103.5 103.5 - |104.0] 104.3|104.3| 104.2] 104.2 103.9| 103.7| 104.2| 104.1 0,69
1100 109.% 109.5 116.0] 110.4| 1104 110.2]| 110.2| 109.9] 109.6] 110.2] 110,1 0.69
180.0 179.0 179.0 179.0] 180.3] 180.2| 180.2 | 180.3 | 180.¢{ 179,0| 180.4| 180.3 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature, Temperature Uniformity Stability Variation
(*c) (°C) (°C) (°Cc) (°c) (°Cc)
104.0 103.5 103.5 0.5 0.1 0.8
110.0 109.5 109.5 0.7 01 Lo
180.0 179.0 179.0 1.5 0.2 1.7

Remark The incertainty 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 meastrement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a leve! of confidence of approximately 95%

.24

] L
515a9dnwIRNa sy
ASansHNEAID NI 17

E'nviiab Co.lid.




Certificate No. : 64-400049-1 Page : 10f2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution : 0.1 °C
Serial No. : L1617.0156 ID No. : ELABWBWNB29NOI

Envirgnment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature :  (26.0to 26.5) °C
Relative Humidity : (451050) %
Line Voltage : (224010 225.0) V

Date of Received : 05 February 2021 |

Date of Callbration : 05 February 2021

Date of Issue : 06 February 2021

Calibrated by' i 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 traccable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert, No, Due Date Traceability
400029 & 400031  63-400449-1 28 Mar 2021 National Institute of Metrology Thailand (NIMT)

~ A
Approved by : (apﬂ/

SusaeanwIanaod y ( Bunjerd Masri )
diamTdngaTuaua B 1w : Supervisor

" The Uncertaiintics arc for 4 confidence probability of approximately 95%




Certificate of Calibration

Page : 2 0f2

Certificate No, :64-400049-1

Result of Calibration : Withoul Adjustment.
UUC Condition As-Received : Good

Function : Temperature measurement

2
1 5 5c Byy:;scm

Front
Test Setting .| [Indicating Measured Temperaluré (°C) @ - Measured Measured
) C - -7 ‘| Uncertainty
Point | Temperature .| Temperature Sensor No. L Uniformity Stability
o ¢y | (°C) 123} 4] s | o) | 0) (°C)
95.0 950 | 950 95.35 95.44 95.53 (9538 95.46 | - 020 | o 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 unceriainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -




ot ol a@ocom, b saGhowton
Certificate of Calibration
Certificate No, :  64~-300152-2 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-002/21

Environment : Ambient Temperature : (23+2) ‘c

Relative Humidity {50+15) %

Air Pressure : 10'12.9‘ mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue : - 12 March 2021
Calibrated by : Areerat Sombun

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

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

Electronic Balance

ID No. Cert, No, Dug Date Traceability

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

-

Approved by

ﬁﬂ/ 0@‘/ ( Wipa Tovadec)

] ) 9
FsnadnuIgnaed
SEamaiuaIuasaen

5

%ﬁ.%ﬂ

Cavilab Co.lid.

Supervisor

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




Certificate No. : 64-300152-2

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

UUC Condition As-Received: Good

libfatech:cal@yah @

(fértifica‘te of Calibratio"ﬁ' o

Nominal Volume (ml ) Measuring Volume (ml)

30

50

29.93

50.01

Uncertainty of measurement with in +

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

0.054 m]

Page : 20f2

This regorted uncej'tainty of measurement was based on a standard uncertainty nwltiplied by 2 coverage factor k = 200,

providing a level of confidence of approximately 95%
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Certificate of Calibration
Certificate No. :  64-300152-6 Page : 10f2

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

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 1000 ml Graduation : 10 ml
ID No. : C-WW-029/18

Environment : Ambient Temperature : (23+£2) °‘c
Relative Humidity :  (50%15) %
Air Pressure‘ : 1012.9 mbar,

Date of Received : 02 March 2021
Date of Calibi-ation : 12 March 2021
Date of Issve : 12 March 2021
Calibrated by : Areerat Sémbun

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

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

IDNo. Cert, No, Dug Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)

Approved by :

{ Wipa Tovadee)

;R Supervisor
FRansEngaIuRUAIAN 1

Thie Uncertainties are for a conifidence probability of approximately 95%




Cert1f1cate of Cahbratlon -

Certificate No. : 64-300152-6 Page : 20f2

Result of Calibration : This result of tiue Volume is referred to slandard temperature-at 20 ‘c

UUC Condition As-Received: Good

Nominal Volume { ml ) Measuring Volume ( ml )

500 502.85
1000 1001.86
Uncertainty of measurement with in + 0.17 ml

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

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

providing a level of confidence of approximately 95%
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TSP High Velume Sampler Calibration
Verification Report No.
AB503 -TSP 02
W PM [ Onsite
Site;: 3% W Wuld S1ie
UTM: 47P N1514475 EB54269 Date: 4 Mar 22
Sampler; ETSP#06 Technical: Surakit D,
Recorder. ECRANG15315224 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 10087 Corrected Pressure {mm Hg): 757.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (rm Hg): 759.8
Average Temp. (deg.C): 30.0 Average Temp. (deg K): 303.0
_ CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc (std Siope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Seriali*; 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plale or H20 Qstd | IC LINEAR
Test # {in) {m3imin} (chart) {corected) REGRESSION
1 121 2.153 54.0 53.28 Slope = 9.3795
2 9.72 1.884 50.0 49.34 Intercept = 32.3791
3 8.35 1.524 47.0 45,38 Corr, coeff.=  0.9926
4 4,52 1.287 45.0 44,40
5 2.35 0.930 42,0 41,44 # of Observalions: 5
Range of Chart 44
at1.1- 1.7 m3/min,| 48
£30
§ t . i
530 oven o I’"=/ -
// ——
‘ ; Calibrated by :
g ( Surkit Darnchitvichit )
! R FOOTSUUNEE SUSUUSUIOUEURN SN ST 4 March 2022
bl
- Approved by : /Q’"— ‘
wat oo - { Sarawut Keawsrinual )
4 March 2022
“oo.q e 100 I 100 : 5
LU
This rrrorn Ihail act be redroduced srcept inflll, wanou! ke wobee 35ariws! of Endlal Co, L0 i
B owwwaviteshing. oo i e e N R
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PM10 High Volume Sampler Calibration

Verification Report No.

C6503 -PM 02
. PM £ Onsite
Siler v3tfw Wuludy $1dn
UTM: 47P N1514475 E654269 Date: 4 Mar 22
Sampler; EPRM#21 Technical: Surakit D.
Recorder; ECRDS01618124 Approval: Sarawut K.
GONDITIONS
Barometric Press. (hPa): 1009.8 Corrected Pressure {mm Hg): 757.4
Temperature (deg C): 30.0 Temperalure (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. {mm Hg): 756.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slape: 1.02657
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa H I1c LINEAR
Test # {in} {m3/min} {chart} {comrected) REGRESSION
1 12.37 2474 54,0 " 3445 Slopa= B8.9772
2 9.29 1.885 50,0 31.62 Intercept = 14.5944
3 6.68 1.601 46.0 29.09 Corr. coeff=  0.9926
4 4,27 1.280 40,0 25.30 SFR= 1,134
5 2.57 0.995 38.0 24,03 S8F= 39.18
# of Observations. 8
Range of Chart 38
at SFR +10% 40
an
ue /r;d 0
10 frane. PRUSSS SO // .
% - t
8 ‘ Calibrated by : /QR/
H { Sufakit Darncholvichit )
% ne N - 4 March 2022
"e -
i
|
e Approved by : /ﬁ’
{ Sarawut Keawsrinual }
8 L 4 March 2022
N !
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SO, Analyzer Verification Test Report

Calibration Report No.: 6503001
Calibrated Date; 3-Mar-22

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO., 43C

Manufacturer THERMO
S/IN: ESOTE43C102362

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SiN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 18,2024 EB0140762
Environment: Temperature_25.5 'C Humidity:_55 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PR (PER) A {EEBY {PPR) [PPBI. °
Before 0.0 3.2 3.2 400.0 387 -0.8
After 0.0 0.5 0.5 400.0 401 0.3
Single Point Calibration Chart
500
480 - 397.0
g * 010
E 250 / a
8 zo0 ' -
& 150 e
100 e
50 432 e
0 r"/
o 05 400
Reference (PPB)

This report not be reproduced except infull,without the written approval of Neediss. Supply Instrument Co., Lrd.
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MNeediss Supply Instrument Ca., Ltd.
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Vol U3ds Q000 R0 =00 Vo, BT o T s et e "
MODEL : 802 ANALYZER Model 43C THERMO DATE : 3-03-2022
SN : ESOTE43C102362
Test Function Value ‘ Before ) After
Range 500 (PPB) 560 500
-630 . -653
PMT VOLTS -450 --850 (V)
990 985
LAMP VOLTAGE 950- 1,200 ( V)
) 32568 32577
L_AMP INTENSITY 20000 - 50000 Hz -
. 37 37
INTER TEMP 15-45DEG C
) 49 49
CHAMBER TEMP 47-51C
. ‘ -2.5 - ~2.5
JCOOLER TEMP. =5 -{-2YDEG C .
' 764 765
PRESSURE 400 ~ 1000.0 mm Hg '
0.42 0.4
{FLOW _ (.350 - 0.650 LPM
Calibrate By ! - 'WA"(PA’M Approve By : %‘
Sirirat Poonlak : Sarawut Keawsrinual
Date: 3-Mar-22 " Date: 3-Mar-22

This eport not be reproduced except infull withe

www. neediss.com
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NOx Analyzer Verification Test Report

Calibration Report No.: 6503002

Page: /2
Calibrated Date: 3-Mar-22
) opv O onsite
insfruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C SIN: ENOTE42C704365
Calibration System
Calibrator Unit Standard fo
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SiN: 792 802 Conc 45.34 PPM
ZERQ AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment; Temperature_ 287 °C Humidity: 48 %RH
Calibration Check ( Before adjust )
Zerg Span
GAS Reading Value Expected Value Drift Reading Value Expected Value |
{ppb) {ppb) {ppb) {ppb) {ppb) Drift%
NOQ 4.8 0.0 4.8 410 400.0 1.2
NO; 4.8 0.0 . 438 5.0 _ 0.0 0.5
i NOx' 9.6 0.0 8.6 415 400.0 1.8 N
Calibration Check ( After adfust) _
Zero : _Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb} {ppb) (ppb) (ppb) {ppb} Drift%
NO 0.5 0.0 0.5 389 400.0 ) -1.4
NO, 0.5 0.0 0.5 13.0 ___ 00 1.6
NOx 1.0 0.0 1.0 402 . 400.0 0.2

8ingle Point Calibration Chart

490 1 0.9
400 ' A 3090
350

T s B, ST
250
200
150
100
50 448

+—— After

. ==-3---Belore

Analyzer Reading {NO)

400.0

NO Reference Value {ppb)}

Enuilab Co.Ltd.  Giansthoaiugsigan m
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MODEL : NOx ANALYZER Model 42C THERMO DATE :3-03-2022
SIN : ENOTE42C704365
Page:2/2
Test Function Value : Beflore After
Range 500 (PPB) 500 500
-675 -678

PMT VOLTS -450--850 (V)

LAMP YOLTAGE 950 - 1,200 (V)

44 43
INTER TEMP 15-45 DEGC
50 50
CHAMBER TEMP 47-51C
-3 -2
COOLER TEMP  -3-(-2) DEGC
. 350 ' 340
{PRESSURE 400 - 1000.0 mm Hg
, 0.45 0.46
SAMPLE FLOW _0.350 - 0.900 LPM _
. 0.05 i 0.05
IOZONEATOR. FLOW 0.035 - 0.075 LPM _
12/9.0 12/9.1
Nc/Nox BKG
1.0/0.8 : 0.9/0.8
No/Nox Slope

Calibrate By: %"‘“‘m-&"’* Approve By : Z/

Sirirat Poonlak Sarawut Keawsrinual

Date: 3-Mar-22 Date: 3-Mar-22
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Verification Test Report

Report No.:
DB503 -SLM 01
PM ] Onsite UTM: 47P N 1514462 E 654258

Calibrated Date: 4 March 2022
Site : v ldy in

Equipment: Sound Level Meter
Manufacturer: NEEDiSS
Model: NDSM 308
Serial : 565011

Environment. Temperature 25 °¢ Humidity 45 %RH

Reference Standard: Sound Calibrator Class 1 Model 4230,Brue&Kjaer
Serial No.87088
Date of Calibration ; March.12, 2021

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB} {dB)
94.0 94.1 0.1 94.0

Calibrated By: 7“/

(Surakit Darncholvichit)
Date: 4 March 2022

Approve By /Z_
(Sarawut Keawsrinual)
4 March 2022

Thus repert shall not be reproduced except TREuiLwWithour the wi
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SEwliab Co.Lid.
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TSP High Volume Sampler Calibration

Verification Report No.
E&503 -TSP 02
P [ Onsie
Site: 1557 Wutudy S
UTM : 47P N1514475 E654269 Date: 4 Mar 22
Sampler: NTSP#11 Technical: Surakit B.
Recorder: ECRANG15315224 Approval: Sarawul K.
CONDITIONS "
Rarometric Press. (hPa): 1010.0 Corrected Pressure {mm Hg): 757.6
Temperature (deg C): 31.0 Temperature {deg K} 304.0
Average Press. (hPa). 1013.0 Corrected Avg.Press. {mm Mgy 759.8
Average Temp. (deg C): 30.0 Average Temp, {deg K. 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63857
Model: TE-5028A Qstd Intercept: -0.01202
Serialy: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plale or H20 Qstd | Lo LINEAR
Test # {ir) {m3’min) {chart) {comected) REGRESSION
1 12.31 2.123 56.0 55.36 Slope = 12.8500
2 10.56 1.967 54,0 53.38 intercepl = 28,1148
3 6.48 1.542 48.0 47.45 Corr, coeff=  0,99585
4 4.41 1.273 45.0 4547
5 2,32 0.926 40.0 39.54 # of Cbservations: 5
-~ Range of Chart 43
. al 1.1 - 1.7 m3/min, 50
1]
i !
7S . »/ :
_ /A’/" ]
400 - n - - , : : <, .
f Calibrated by : ,/!'l
4 { Surakit Darnchalvichit )
E i T 4 Mar¢h 2022
Wa .
e Approved by : ;/G
VS TSROSO SRS — i [ Sarawul Keawsrinual )
4 March 2022
“uno' ) aw . w A 1%
- . ombwR e~ P o
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PM10 High Volume Sampler Calibration
Verification Report No.
DB503 -PM 02
2 PM [ Onsite
Site: v3¥w @windu A1
UTM : 47P N1514475 E654269 Cate: 4 Mar 22
Sampler: NPM#04 Technical: Surakit D.
Recorger: ECRDS01618124 Approval: Sarawul K,
CONDITIONS
Barometric Press. (hPa): 1009.6 Corrected Prassure (mm Hg): 757.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa}: 1013.0 Corrected Avg.Press. (mm Hg}: 756.8
Average Temp. {deg C). 30.0 Average Temnp. (deg K}: 3030
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A lntercept: -0.00763
Serial¥: 1328 Date Cenlified: 18 Jan 22
CALIBRATIONS
Plate or H20 Qa i ic LINEAR
Test # {in} {m3/min) (chart) {correcied) REGRESSION
1 12.34 2179 54,0 34.27 Skope =  8.6512
2 9.32 1.894 50.0 3173 Intercept = 15,6272
3 6.74 1.612 48.0 30486 Corr. coeff.= 0.9524
4 432 1.292 42,0 26.65 SFR= 1.141
5 2.53 1.040 38.0 2412 8SP= 4018
# of Observations: 5§
Range of Charl] 39
at SFR +10% 41
ar
0T frrem s mn o E ‘ / | i i
ne ; i ,/ . : . Calibrated by :
5 { Surfakit Darncholvichit )
- R 4 Margh 2022
he
o Approved by : %
( Sarawut Keawssinual )
®y i 4 March 2022
; | ;
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SO, Analyzer Verification Test Report

Calibration Report No.: 6503008
Calibrated Date: 3-Mar-22

pM ] Onsite
Instruments Information

Page:ti

Analyzer Type: S02 Analyzer
Model: THERMO. 43C

Manufacturer THERMO
SIN: ESOTE43C071944

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €0 Conc 4500 PPM
S/N: 644 Expire Date; Feb 18,2024 EB0140762
Environment: Temperature_26.5 °C Humidity:_ 50  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{EPE) (PP (PER {PPE) {PEE) °
Before| 0.0 2.9 2.8 400.0 389 -2.8
After| 0.0 0.5 0.5 400.0 403 0.8
Single Point Calibration Chart
500 -
450
- 389.0
... 400 —=W 4030
350 —=
o 300 st
2 250 - - ' '“‘
B 20m o e o
& 150 e
100 o
50 J2E .
0 I/
g 2.5 400
Reference (FPB)

This report not be reproduced except infull,with
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MODEL : 802 ANALYZER Model 43C THERMO DATE : 3-03-2022
SIN : ESOTE43C071944
Test Function Value Before Alfter
Range 500 (PPB) 500 500
) 650 -653
PMT VOLTS 450 - -85_{) (V)
: 990 985
LAMP VOLTAGE 930 - 1,200 V')
. 32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEG C
49 4
CHAMBER TEMP 47-351C
: | 2.5 25
COOQOLER TEMP -5-{-2)DEG C .
' 764 ‘ 765
PRESSURE 400 - 1000.0 mim Hg
042 0.4
FLOW 0.350 - 0.650 LPM
Calibrate By : L R A ) Approve By : %
Sirirat Poonlak Sarawut Keawsrinual
Date: 3-Mar-22 Date: 3-Mar-22

This report not be reproduced excepr inﬁl].?_,with tth
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NOx Analyzer Verification Test Report

Calibration Report No.: 6503003 Page:1/2
Calibrated Date: 3-Mar-22
p U Onsite
Instruments Information
' Analyzer Type: NO/MNQ2/INOx Analyzer Manufacturer THERMO
Model: 42C SIN: ENOTE42C768384
Calibration System
' _ Calibrator Unit Standard Gas
Ditutor Model ESA MGC101 NO Conc 44.68 FPM
SIN: 792 S02 Conc 45.34 PPM
ZEROQ AIR Genearator ZAG7001 CO Conc 4500 PPM
SI/N: 644 Expire Date: Feb 19,2024 EBO140762
Environment: Temperature__267 °C Humidity:_ 48 %RH
Calibration Check { Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) {ppb) {ppb) {ppb) Drift%
) NO 9.7 0.0 9.7 405 400.0 0.6
NO, 3.4 0.0 3.4 4.0 0.0 0.5
NOx 13.1 0.0 13.1 409 400.0 1.1
Calibration Check { After adjust )
Zero "Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) {ppb) {ppb) (ppb) {ppb) Drift%
NO 0.5 0.0 0.5 400 400.0 00
NO, 0._2 O.Q 0.2 1.0 C.0 0.1
NOx 0.7 0.0 0.7 401 400.0 0.1
Single Point Calibration Chart
450 .
o 405,
g 400 f.,' i
T 30
._5 BOO v s v v
g 250 Mar
E 200 —cumu- Bafora
5 50
[~
< 00
60 2. R
- 0
N X 400,0
4:;
&
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Neediss Sunply instrument Co., Ltd,
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MODEL : NOx ANALYZER Model 42C THERMO DATE : 3-03-2022
SIN s ENOTE42C768384
Page:2/2
Test Function Vaiue Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950 - 1,200 ( V) )
43 43
INTER TEMP 15-45DEGC
' 49 50
CHAMBER TEMP 47-51C
-2 -2
COQLER TEMP -5-(-)DEGC _
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.330-0.900 LPM
0.05, 0.05
QZONEATOR FLOW 0.035-0.075 LPM
12/8.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/MNox Slope
Calibrate By: o A m""’" Approve By ! %
Sirirat Poonlak Sarawut Keawsrinual

Date: 3-Mar-22 Pate: 3-Mar-22

pply Insteument Co., Led.
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Verlf:catlon Report of Amb:ent Air Samplmg

o/ . i
PM & onsite U™ : Report No : 6504005
Instrument : PM-2.5 Sampler SINGLE Validation Date: i-Apr-22
Manufacturer ; Tisch Environmental
Model : TE-Wilbur 2.5
Serial/1D No, : EP2TIWILBUQ473
Environment ;
Humidity(%RH} 54 Temperature (°C): 27.9 Pressure {mmHg) : 744
Reference Standard:
Temperature Calibrator : DIGICON, madel: CC-VTR-SH, Serial No.081105263
Fiow Calibrator: Mesalabs Defender, model : 520-H, Serial N5. 164578
Leak Test ; Pass
Diagnostic Check:
PM-10 iniet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation :
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45,0 27.9 27.9
Filter -10.0 0.0 20.0 45.0 279 27.9
Flow Control :
Calibration mode : AMB Flow Device
Flowset: 1667 LPM
Ave.Pressure at Ref, : 746 mmHg.
Flow Measure [Avg.} Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.67 LPM ¢] LPM
Engineer : ,Z..DL' L Approve By: /AJ
Phanuwat Suanbubpha Sarawut Keawsrinual
Issu Date: 1-Apr-22 Date: 1-Apr-22

This repott not be reproduced excepr infull without the written _‘- proval of Néeediss Suppl Instrument Co Ltd
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Verlflcatlon Report of Ambient Air Sampling

o H .
PM L onsite uTm: Report No : 6504015
Instrument ¢ PM-2.5 Sample Single Validation Date: 1-Apr-22
Manufacturer : Rupprecht, Patashnick
Model : 200-H
Serial/ID No. : EP2RP200029702
Environment ;
Humidity(%RH) : 51 Temperature (°C) : 27 Pressure {(mmHg) : 756
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578
Leak Test: Pass
Diagnostic Check:
PM-10 Iniet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation : _
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator (°C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 26.8 27.0
Flow Control :
Calibration mode : AMB Flow Device
Flowset: 16.67 LFM
Avg.Pressure at Ref. 1 746 mmHg.
Flow Measure {Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.66 LPM .01 LPM
Engineer : K:?L— FE Approve By: %
Phanuwat Suanbubpha Sarawut Keawsrinuai
issu Date: 1-Apr-22 Date: 1-Apr-22

This teport not be reproduced except infull, wuhout the wri
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RECALIBRATION
DUE DATE:

January 18, 2023

Calibration Certification information
Cal. Date: January 19, 2022 ‘Rootsmetef S/N: 438320 Ta: 294 K
Operator: lim Tisch Pa: 749.05 mm Hg
Calibration Model #:  TE-5028A Calibrator §/N: 1328
Vol. init | Vol Final AVel, ATime Ap AH
Run {m3) [ (m3]} {m3) (min} | {mm Hg) {in H20)
1 1 2 1 1.3190 3.7 1.50
2 3 41 1 1.0220 6.2 2.50
.3 5 6 1] 0.9290 7.5 3.00
4 i | 1 08590 B.7 3.50
5 9 101 1 0.6530f 14.8 6.00
Data Tabulation
Pa ( Tstd )
Vstd QOstd ‘n,/AH( P .sta) Ta Qa AH( Ta/ Pa)
(m3) | (xaxis) {y-axis) Va {x-axis) (y-axis)
0.9941 0.7536 1.2241 09951 0.7544 0.7673
0.9907f 09694 15803 0.5917 0.9704 0.8506
~ 0.9890 1.0646 1.7312 '0,9500 1.0656 1.0851
0.9874]  1,1495 1.8699 0.9884) 1.1506 1.1721
0.9793 1.4996 . 2:448% 0.5802 1,5011 1.5346
om0 1.63957 ms= 1,02667
QSTD b= -0.01202 QA h= -0.00753
= 0,98999 r= 0.85988
_ _ Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/ Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime _ Qa=|va/ATime
_Eor subsequent flow rate calculations:
- Pa_\ Tstd ), - f 1),
Qstd= lfm((\/AH( Petd )( Ta ))) Ga 1fm<< AH(Ta/Pa)) b)
Standard Condiions -
Tstd: 298.15 °K ‘ RECALIBRATION
" Pstas 760 mmHg
“Rey " US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2G) . A0 Code of Federal Regulations Part 50 ta 51,
AP: rootsmeter manameter reading {mm Hg) Appendix B.to Part 50, Reference Method for the
Ta; actual absolute témperature 'K} Determination of Suspended Particulate Matter in
Pa: atzmal barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30,
b intercept
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-5009
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fFansihsaiuauamn wm




6’@; 5

Calibratech

7#106-7 Moo 2

Co.,Ltd.

, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nenthaburi §1120

WIS ? .
’/"n'uln\“\\ @:5 ¥

NSC-TISI-TIE1 7025
CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, c=mail : calibrutech . cal@yahos.com, ¢ .shbmiéch.cnl@h&zmsﬁ'l.,c‘oh_l

Certificate of Calibration

Certificate No. :

Submitied by

Equipment

Environment :

Date of Received
Date of Calibration :

Date of Issue

Calibrated by :

Calibration Method :

65-200022-1

Envilab Co,, Lid.

Page

340, 5401 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Elcctronie Balance

Manufacturer : Sarlorius Model : SECURAZ24-18
Serial No. 0034803270 ID No. : ELABBALANCENO4
Capacity : 20 g Resolution : 0.0001 g

On site calibration was carricd out at the Balance Room, Eavilab Co., Lid,

Ambient Femperature
Relative Humidity
Alr Pr(:;St: e

02 February 2022

02 February 2022

09 February 2022

Akaradalh lhipplclml

In-house method CAL-M200] basccl on UKAS Publication ref:

Edition 5, July 2015

: (23710238 °“C
571105800 %
M2

mbar:

LAB 14

Reference Standard Instruments  This cortilication is troceuble to the bitennational System of Uniis

Standard Weights

D No

2261-12262:4

The Uncertainties are for a con ﬁclcncc_ probabilily ol appruximaiciy 95%

Cert. Now
cCoz21310

A B A st

e [t

Rue Date
18 Nov 2022

Traceability

National Institiie ot Metrology (Thailand), tNIMT)

Approved by -

( Surachai Promithung )

Laborary Mapager

tlof2




Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120.
Tel(02) 964-6211 Fax {023 964-5155, e-mail : colibratech. cal@yahoo,com, catibratech .cal@holmail.com

Certificate No.

Result of Calibration

Certificate of Calibration

65-200022-1

: Without Adjustment

UUC Condition As-Received 1 Goud

Departure of indication from nominal value

Poge : 2 0f2

Neminal Value Correction Uneerlainty
(g) {w * (g)
0.0l 0.0001 0.00011
0.1 0.0001 (0001
i 0.0000 g.00011
2 0.0001 .00011
3
10
20
50
1o
200 -0.0004

This result ol calibration was lownd accurate o shown on date and place of calibration only.

This reported uncertainty of” measureincnl was based on 4 standard uncerlainty mutiplied by a coverage factor & = 291,

praviding alevel of conlidenee ol approximately 93%

Eeeenlric error

Repuatability

Load test :

A B

M op
C D

E.

-,0001 -0.0002 -0,0002 -0.0601 0.0000

Load test

Stedev.

200

0.00005

[+)
=

g

-ofo -

8

P

ety o Lrd
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CdliblatbCh Co.,Ltd o Mo TS 17825
741067 \400 2, buk]mprnchﬂsm 3 Rdl., Bangpood, Fakkred, Nonthaburi 11120 ' CALIBRATION 0030
Tel(02) 964‘6‘211 Fax, {02) 964-3155, c-muil ; calibratech. cal@yohoocom, calibratech . La!Oholmml com .

Certificate of Calibration

Certificate No. : 65-200022-2 ' Page : 1 0f2

Submitted by : LEavilab Co.. Lad.
540, 540/1 Soi Bangkhae 7, Boangkhae, Bangkolk 10160

Equipment : Electronic Balanee
Manutacturer : Sarlorius Model © SECURA3102-1S
Serial No. - 00344096935 ID No. : ELABBALANCENG]
Capacity : 3100 ¢ Resolution : 0.01 g

Eovironment : On site calibration was carvied oul at the Balance Room, Envilab Co., Ltd.
Ambicent Temperature : (23.710242) “C
Relative Humidity : L (57.61057.8) %
Alr Pressure A R mba

Date of Re‘cciyed : 02 February 2022

Date of Calibration : 02 February 2022

Date of Issue : 09 February 2022

Calibrated by : Akaradath Thippichai

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

Edition 5, luly 2015

Reference Standard Instruments : This cerlification is truceable (o the Intemational System of Units

Siandard Weights

D Na, Curt. No, Due Dage Traceabilily
F181-F182) 65-21004.9-1 31012022 National Institute of Meétratogy {Thailand), INIMT)
Approved by .

{ Surnschai Promthong )

Laboratory Manager

The Unccrm:mcs are for a conlidente probnbmly ol approximately 5%




o

Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nomhabuzi 11120
el (02) 964-6211 Fax.[02) 964-5155, e-mail 1 calibratech. cal@yshoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. 1 65-200022-2

Result of Calibration : Withouwt Adjustiment

UUC Condition As-Received 1 Good

Departure of indication fromy nominal value

Nominal Value Correction Uncertainty
{8) (8 t (g
10 0.00 0.0082
20 0.00 10082
5 (.00 0.0082
100 0.00 (10082
00 0.00 - 00083 i
500 001 0.0085
100 001 00093
1500 001 001
2060 0.0 0012

3000 0.1 0.023

This result of calibration was found accurale as shown on dale and place of ¢alibration only.

Page : 2 0f 2

This reported uncertainty ol meastrement was based on a standard uncertainly mutiplicd by a coverage factor k = 2.00,

providing » level of confidence ol approximately 95%
Eceentrie error Load test oy g
A B C D E

000 001 002 900 000 2

Repeatability Load test : 2000 2

Stdev. : 4.000 g

-000.




Calibratech Co.,Ltcl.

7106-7 Moo 2, Sukhaprachasan 3 Rel., Bangpood, Pukkred, Nonthaburi 11120

Tel{02) 964-6215 Fax.(02) 964-5155, mail : calibmiech. calfiyakoo.com, colibritech.ealf@hetmail.cons

Certifieate No. :

Submitted by :

Equipnient :

Environment

Date of Received :
Date of Calibration

Date of Issue P

Calibrated by :

Calibration Method

»
13

Certificate of Calibration

64-200086-1 Page : 10f2

Envilab Co.,Lid.
540, 54071 Soi Bangkhae 7, Bangkhae, Baugkoek i 0160

Electronic Balance

Manufacturer : METTLER TOLEDO Moedel : XPR2

Serial No, : C011158261 ID No. : ELABBALANCENO7
Capacity : 21 g Resolwtion : 0.00000! g

On site éalibration was carried ow at the Balance Reom, Envilal Co., Lid.

Ambient Temperature : (23.210234) °C
Relative Humidity : (55.3 1o 55.6) %
Air Pressure 1010.0 mbar
25 March 2021

25 March 2021

27 March 2021

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

Edition 5, July 2015

Reference Standard Instrurents : This cerlification is raceable Lo the Intemational System ol Unils

Standard Weights

1D No.
E26i-E2624

Cert, No. Due Date Traceability
C02204101 17 Nov 2021 National Instilute of Mewology (Thailand), (NIMT)
Approved by

{ Surachai Promthong )

Laboratory Manager

CALIBRATION QD30
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Calibratech Co.,Ltd.
A06-7 Moo 2, Sukhiprachasan 3 R, Bangpoed, Pakkred, Nonthabwi 11120 !
Teld02) 964-62 1 | Fax 02} 9645158, cinail : eakibratech. calfgyahoo.com, colibratech .calgfhvail.eom

Certificate of Calibration

Certificate No. : 64-200086-1 Page : 2 of 2

Result of Calibration : Without Adjusiment

UUC Conditlen As-Received ;.  Good

Departure of indication [rorm nominal value

Nominal Value Correclion Uncertainly
(8) (g) * (g)
0,001 -0.000001 (.00060053
0.005 0.000000 00000034
0.01 -0.00U00 1 00000671
0.02 -0.000001 0.0000039
0.05 -0.000001 0.00001 1
0.] : 0.000001 0.000014
0.5 -0.000005 {(.000022
1 0.000000 4.000026
15 -0.000005 0LON37
2 " 0.000000 0.000034

This resull of calibralion was found aceurate as shown on date and place of calibraiion only.
"Fhis reported unceriainty of mensurement was based on a standard unceriainty mutiplied by a coverage factor k= 2.00,

providing a level of confidence of approximately 95%

Eecentric error Load test ! } g
A B C D E
0.000000 0.000000 0.000000 0.000008 0.000000 ¢

Repeatnbilily Load test : 2 g
Stdey. : 00000005 g

-ollo -




o NSC-TIS-TIS 17025
qrg TISTR CALIBRATION 001'1

]HAILA\‘D INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (] I8 I'R)

CALIBRATION CERTIFICATE

Submitted by  : Envilab Co., Ltd. B L
Address : 540, 540/1 Soi Bangkhae 7, Bangkhab;j;Bﬂn'gkh fB,gngléé -51\0__1‘60' Thailand.

Calibrated at : Electrical and Electronic Standards Laboratory, Indus"i_ria Mets fog'j(-ignd Testing Service Centre,

: Soi 1C, Bangpoo Industrial Bstate, Suk

Instrument Calibrated :

6. Audio Analyzer Kelthle
7. Condenser Mlcrophone' Briel&Kjae 4],80‘871‘{3288987;
Calibration Procedure: CP-102-04 based on JEC 60942-2003 'I'h;a S0 '\é"lévelbf instrament was
measured by standard microphone using an insert vc;i:t%gc-tqgl'ug;‘; bl

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

Laboratory (EEL), which are Iraceable to the International System of Umts through the National Institute of

Metrology (Thailand).
The information on actual reading is attached llerewifh and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 10 Mar. 2021

Reguest No. 21-64/0406 MTC No, EEL. BP. 68/0364

Description : Acoustic Calibrator (23+3)°C
Manufacturer : Pulsar ' (30 + 15) %

Model 1 106 : (101.325 + 1.500) kPa
Serial No. : 87098

thte of Calibration 1 12 Mar, 2021 1/2 5

The results r1elate only to the iterns tested/calibrated or vatue assigned.

Advetlising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained hiom the governor of TISTR,

FM.BLMTC.002 Rev.d

Head Cffice Office/Laboratory I Office

35 tiu 3 Tambon Khtone Ba, Amphoe Khtong'Luarg,  Soi 1C, Bangpoo Industriat Eslate, Sukhum' G i 6 Fhahonycthin Rrad, Cnatu\huk, Bargkek 10600,
Changssat Pathurthani 12120, Thailand - Amphoe Muang, Changwat Samutprakan 1 % il &g

Tel. {66} 0 2571 9000 ST Tel {66) G 2323 1672-80 ext. 115, 116 H6) 0 2519 114130 ext. 5218, 5225, 5217
Fax. (A&) 0 2577 9009 el Fa (66) 0 2323 9165

S R N handes

E-mafl : rumpaiatistr.onth websitesewvtisteorth - E-mall | micgtisivorth
’ o !":l\.‘i aly CO Liet. uﬁhﬂﬂ"ﬁﬂ YVUAILIANANLT
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* ﬁ &
SSR-TISHTIS 17025
" "TISTH CALIBRATION 0037

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0406 MTC No. EEL. BP. 68/0364

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
ce Gp_ngl_itipn_g;l_(]l.@% kPa, 23,0 °C and 50 %RH,

Acoustie Qutput in dB re 20iPa, Corrected to Re

. Tolerance limit

Standard Microphone .
< 1BC60942:2003 Class 2

Type
1/2 inch Bruel&Kjaer 4180

Standard Microphone
Type.
1/2 inch Bruel&Kjaer 4180

To[urancg.hm:l
-*IbC60942 003.Class 2
0%

Standard Micropitone
Type Sy
1/2 inch Bruel&Kjaer 4180

W
E

Note: . No adjustment.
2. The calibralor pressure correction was:not inclided:

3. The microphone volume correction was riot included,

Calibrated by : Appwved by :

, m ¢
)
.............. il s
{(Mr.Tawikiat Iéimsamran) ” a)
R
*m&t{ti i
Electrical ﬁ:ad%qf;r&;%x ards Laboratory
Date of Calibration  : 12 Mar, 2021 ' Industrial Metrology and Testing Service Centre
Date of Issue : 16 Mar. 2021 Ref: 2011264031001 119001 212

End of Certificate

The resulls 1elate only 1o the iterns Lested/calibrated or value assigned,
Adivertising the ReporisCennilicate and publlicty of the results.except in full are prohibited unless written penmission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35040 3 Tambon ¥hiong Ha, amphioe Khlone Lu ng, < Soi 1€, Bangpoo Industral £state, Sukhumvit Road 196 Phahonyothin foad, Chatuchak, Bangkok 109060,

Changwat Pathurnthani 12120, Thatland JR Amphoe Muang, Changwat Sarnutprakan 10280, 1
Tet. (66} ( 2577 9000 “ - Tel (66) 0 2323 1672-80 ext. 115, 116 }O 2579 11 ext, 5219, 5225, 5217
Fax, (66) 0 2577 S00% Fax, (66) 0 2323 9165 2519 Sﬁ‘ié/
umale&cah r.orth
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Alrgas

an Air Ligulde company

Gas Code:

i Ao WSO —

O O

Abrgas Specialty Gases
Airgas USALLC

6141 Easton Road
Flumsteadville, PA 18649
Alrgas.eimm

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Ex

piration Date:  Jan 03, 2030

" Customer: AIR LIQUIDE (THAILAND])
LTD
Part Number: EOSNI91E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB01464086 Cylinder Volume:; 148.7 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: At2022 Valve Cutlet; 660
CO,CO2 NO,NOX, 802 BALN Certification Date; Jan 03, 2022

Cerdification poerformed in accordance wilh "EPA Traceability Prolocel for Assay and Certilication of Gaseous Calibration Standasnds (May 2012) document EPA
500/R-12/531, using the assay procedures listed, Analylical Methodology does nol require correcion for analytical Interference. This cyiinder has a total analytical
uncenainty as stated below wilh a confidense level of 95%. There are ne significant impurlies which affect the use of this catibration mixiure, All concentrations sre ona

molpfmate basis unfess otherwisa noted,

Do Not Uise This Cylindor below 100 pslg-i-i:ee:’b.? magopascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative. Assay
. Concentration Concentration Method Uncertainty Dafes

NOX, 160.0 PPM 100.2 PPM G1 +-0.5% NIST Traceable  12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PFM G1 +/- 0.5% NIST Traceable 1212712021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +{- 1.0%: NIST Traceable 1242772021, 01/03/2022
SULFUR DICXIDE 100.0 PPM 100.2 PPM G1 +/- 1,0% NIST Traceable 1212772021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % G1 +{- ,8% NIST Traceable 1212712021
NITROGEN, Balance

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Uncertainty Expiration Date

[ NTRM (8010241 KALCD48G4 98.48 PPM CARBON MOMNOXIDE/NITROGEN +/-0.5% Oct 16, 2024
NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN i 0.6% Oct 06, 2026
G’MIS. 1242066889118 322885 4294 PPM NITROGEN BDIOXIDEINITROGEN +-2,0% Sep 03, 2024
NTRM 11010419 KALOD4813 99,6 PPM SULFUR DIOXIDENITROGEN +- 0.8% Jul 28, 2023
NTRM 08010636 K019200 13.94 % CARBON DIOXIDEMNITROGEN +- 0,6% Jan 30,2024 .

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle l.ast Multipoint Calibration
Nicolet iS80 FTIR AUP2010245 CO2 FTIR Dec 02, 2021

SIEMENS ULTRAMATGE N1-C8-180 NDIR Dec 08, 2021

- Nicolet iS50 FTIR AUP2010245 NO FTIR Dec 16, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 28, 2021
Nicolet iS60 FTIR AUP2010245 S02 FTIR Dec 23, 2021

Triad Data Availabte Upon Request
NOTES:Gross Weight: 28.1 Kg, Net Weight. 5.1 Kg.

U OX5CX

‘/77/%/1/{ 4 7%;44,{%

Approved for Release
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Page 1 of 160-402305646-1
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM18211
Calibration Date:  MAR 7 4 2021
Calibration Reference Equipment; 71417407

“Instantel certifies that the above product was calibrated in accordance with the,
applicable instantel procedures. These procedures are part of g quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the Notional Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

available upon request, ™

The environment in which this product was calibrated is maintained within the operating || 2
specifications of the instrument. \

Please note that the sensor check function is intended to check that the sensors are
connected;’;‘;ggbe-unft installed in the proper orientation and suffr‘ciehj&_ {evel to operate |k,
properly. This function should not be confused with a formal calibra"tji“ﬁn, ‘mggich requires

ke

the sensors be checked against a reference that is traceable to o known standard.

“Instante! recommends that products be returned to Instantel-or ai izéd service ant
I T calibration facility for annual calibration:-

Calibrated By:

Xiaoming Yang

”~ . _
2 Instantel’ o Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642.

) p’l‘l
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© 2019 Xmark Corporation. Instantel and Instantelfogo are trademarks of Stanlags ¢ or Its affiliates, 71405201 Rev 15
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Frequency Response of UM18211

Trangverse.

ST sE

Do oy

L.0-

R e i A

BN

20

ravae SpzzaTragamiVeEnaa LN
By e MY N |
200
A 10
»
poli] :

N

! e f// . \Y\\ . é 429 m
W \

-;idl:l =

Fraauancy Hz

FranusnayHI)

TFTE T i l“tvnia:.li O L O T DL '4':!-0. OEREE R RIS Vb i) FTERg. T
ay 10 ks 133 22540 0 119 plucds ] 3130
Ferauaney (A3 Fréaueagy iz)
Vertidal
“20 ' e
O I+ Pt e N 520
1A e ‘\\\ 229
g A
Y| Vo A,
. S4B K. LI S
:.t:.‘ﬁ "‘:"G e :‘ '" K .., f{ QQ ; il ez
g gra AL & N
AR ke ol -
<40 ! T A ! . .
1 N
Aot =1 .
: )// \& 310
_mc,’p;.,“_. 7 (Car T T T |-;-l-ll_a T e 80 R R LT R R R T T
03 10 Preonta B poabl R 19 patid e A30

ED 09
SN T - S INLIPSP RV L 2
B 7 S “‘\N . 2R el
B e e Y ¥iy
Nk sy Sk 19 . e

o il -£39 -
Be L3 { 4

/ x \ . 0o
L & .

] \ 30
-29.13_' ] l)‘tfll ‘\‘i \ l! l‘o;l T l ] lilo [0 ) + .l T q :;5_3'3“ T v 131310 Yod TN i

39 13 ' 300 R 51 £04 10 13 WS 3E

Freaudngy Ha)

Frayuzazy Mol

Wiks

“:‘ o i" §3 1
Foviiah O, Lid

G o . S
¢ AUIRINET WTNRFBY
HFanIsRIGaam



Calibratlon Certificate iD
TH2068-088-030222-ACC-TH

Mattler-Toledo (Thaitand) Lid.

B4B/4 - B46/5 Lasalle Rd., Bangna Tai Sub-Disiric!
Bangna District, Bangkok 10280

+662 723 0382

MT-TH,ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17026
CALIBRAFION 0082

Accuracy Calibration Certificate

Customer
Company: Envitab Co., LIJ.
Addrsss: 540, 540/1 Soi Bang Khae 7, Bang Khae _— ;
City: Bang Khae Contact: Ngarmthip Sampanpuang
Zlp / Postal: 104860
State f Provinea: Bangkok
Order Numbar: I | ! m ‘
AN
+ 03317072480
Weighing Davice
Manufaclurer: Metiler To!edo Instrument Type: Weighing Instroment
Modek: XSR2050U Assst Number: NIA
Sarial No.: 8911363567 Terminal Modal: SRAT
Building: N/A Terminal Serial No.; 8911363567
Floor: 3 Teminal Assst No.: NIA
Max. Capacity _ Readability (&)
1 81g 0.00001 g
e 2209 00001 ¢
Procadure
Callbration Guidellne: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPIWOOZi20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Eound calibation. Therefore, resuits for As Left correspond to As Found.

The sensitivily/span of the welghing Instrument was adjusted before calibration wilh a buiit-in weight,

In accordance with EURAMET cg-18 (11/20185), the lesl loads were selected io reflect the speciflic use of the weighing device or to

accommadale specific calibration condilions.

Start: 22.2°C

Temperatura

Humidity
End: 22.6°C | Star:§8.3 % _ End

As Found Callbration Date: 02-Mar-2022 Calibrator; N bon C
¥l 3
As Laf Callbration Date; NIA Wryuephon
Issua Data:. 03-Mar-2022 Naruephon Chonpraserisuk
Approved Signatory. z :
i Kassakorn Tassanachalsakul
1 Santi Jilniyom
[J Surachet Sukkate
Soflware Versich: 1.23.0.260 & METTLER TOLEDO. Page 1of 5

Repont Yersan: 2. $6.12 This in an olginal documant and may nat bie partally tep

Form Numzer: F1036 wiillen perrstion of the issuing calibravandd
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Calibration Certlficate ID
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Measurement Resuits

Repeatability
Tost Load: 709 _
AsFouad As Left O As Found
70.00001 g NiA ® AsLeh t {Tes! Peint
70000029 NIA ]
" 0.0000% g NIA -7
T 70.00002 g NIA
70.00003 9 TNIA
T 70.00001 g NIA . g
Ty " 70,0001 o NIA S
e T T 70.000024 NIA .
g 70000029 NIA oo
T 70.00003 g NiA ) i
k ;g
[S::::S;i 0.000008 g NIA J
a
G
The "d" in the graph sapresenls lia seadability of e tangelmterval ia which the
108l was parformed.
Tha sesults of this graph are based upon the absolule vaiues of the dilfarencos
from Lhe mean valus,
Eccentricity

TestLoad: 100g

As Faund As Loft
o 100.0000 g N/A
) 2 100.0002 g NIA
3 99.9999g NIA
4 9999389 NIA
5 100.0001 g NIA
S . 2 5
Maxtmum e "
Davialion 0.00029 NA As Found
The *d” in the graph represents the reedatility of the rangefinterval in which
the lest was performed,
Software Varsian, 1,22.0.260 @ METTLER TOLEDD Poge 20l 5

Report Version, 2016,52
Fefm Numper £103C
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Callbration Cartificate 1D
TH?068-088-030222-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
- Raferance Value Indication Error of indication i Expanded Uncartalnty “
1 0.o0000Cg ) 0,00000 g i 0.00000 g 2.017 mg 2
P2 0.10000g 0.10000g ' 0.00000749 0028mg 2
© 3 0.50000g 0,50001 g 0.0000% g ~boamg L 2
% & __0.99999 g 0.9999% g . 0.00000 g 0.0%2mg | 2
5 | 199999¢ 2.00000 g 0.00001 g 0.040mg 2
LB 5000019 5.00001 g 0.00000 g 0.048 my 2
% 7! 10.00001 g 10.00002 g 0.00001 g 0.062 mg 2
|8 49.80998 g 50.00002 g 0.00004 g ~_b.13mg 2
; 9 i /100.000C g 100,0000 ¢ 0.0000g 0.23 mg p
1 10| 150000040 150.0000 g 0.0000 g 0.35 mg 2]
o 199.9689 g 199.9998 g -0.0001 g 0.42mg 2
pe H OAsFound
[V . -
+ Aslell
"g JS) ERUPI RIS seRmspRREE e SSRTRETE S B .
& :
g .
3 I ISR R e T T et 10 et 2}, s s s e g et rasramn e e . For mproved legisibly of the graphics
g L R gy '(_3""'*-..._,__4_ ' enly Increasing measurement peinls
- -y are shown and measutement polnts
g' 1 close (o zero ara not displayed,
& 09y rrernns - [ pase
B T TR LTI T [FTPR - wasimpen i
OB SO - . -
g &0 108 150 200

Callbrafion Ponts g}

The uncertainty staled is the expanded uncertainty at calibration obiained by multiplying Lhe standard combined uncertainty by the
coverage faclor k = which can be larger-than 2 according lo EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsibie for maiataining environmental conditions and the sellings of Ihe weighing instrument when it was calibrated.

Software Varson: 1.23.0.260
Repan Yersian 21612
Foim Mumber § {030

witlen permission of the sssuing cahbration labe

RMETTLER TOLEDO
This Is a» original dezument ahd may not o panially reproduces wiitiowt the

Page 30l 5
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Calibration Certificate |ID
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Test Equipment

All welghis used for metrological lesting are tacecable lo national or international standards. The weights were cakbratéd and certified by

an accredited calibration laboralory,

Welght Set 1: OIML E2
Weight Set No.: wes22
Ceutificate Number: 177036

Waight Set 2: QIML. E2

Weight Set No.: wWE76
Cerlificale Number: C205470237
Themo Hygromotar
Equipment No.: ANIOS e
Cerificate Number: 21H12
Remarks

Date of 1ssue:

Cailibration Due Date:

Dale of Issue:

Calibration Cue Date:

Date of ssue:

Calibration Due Dale:

06-Jan-2022

03-Jut-2023

It-Jan-2022

12-Jul-2023

14-Jun-2021

01-Jun-2022

FACT adjustment functionality aclivaled
Equipment condilion: Gaod

Nexi calibration according to customer's procedure

End of Accredited Section

The informalion below and any altachments fo this calibralion ceriificate are nol-past of the accredited cafibration.

Software Version. 1.23.0.260 OMETTLER TOLERO

Aepor Verston: 2.16.12 Ths'is'dn original document and midy not be pantially reprog
s 5

Form Number; F103C witten getnission of the issuing caltiratian 1Y %

Page 40l §
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Callbration Certificate 1D
TH2068-068-030222-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of tha Weighing instrument in Use

Stated is the expanded uncertainty with k=2 in use, The lormula shail be used fer the estimation of the unceriginly under consideration of
the errors of indication. The value R represents the net load indicalion in the unit ol measure of the device.

Temperature cogfficient for the evaluation of the measurement unceriainty in use:

Ternperalure range on sile for the evalualion of the measurement unceriainly in use:

Linearzatlon of Unceralnty Equation

L = 0.018 mg + 0.00497 mgig - R

1.5 105/ K

3K

_W2=0.06 mg + 0.00452 mg/g - R

NIA

To oplimize the stability of the lineadization, besides of tha zero load only increasing measuremant points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relattve Measuremant Uncertainty In Use for Verlous Net Indications (Examples)

Net Indicatlion

AsFound As Left

0.00220 g 0.018mg 0.82% NJA N

0.02200 g 0.018 mg 0.082% N/A MA

0.22000 g 00131y 0.0067% Nia N/A

2200009 0.029 mg 0.0013% | NIA  Nia

220.0000 g 1.1 mg 0.00052% NIA N/A

I+ 13 - v e o s o s e g -
)
- ~ 14
o 2z i
£ ] . D
! 2
| .- %
2 - e \
o el o T
1 E] 75 166 000001 2000 0001 0.0 0 3 i o
Woelghing Range (%] Rending lo)
As Found Asleft
The weighing range shown in the absolute uncertainly graph refers to the first intervalfrange of the device,
Suliware Versian: 1.23.0.260 O METILER TALEDO Page 5ot ¥

Repon Vesion: 216,12
Form Nurber. F103C

This.ia an original docurrent and may not be parially reproduge
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Certificate of Calibration

Reference No. c 4182/2202-017 Certificate No, @ L2203-290
Custorner :  Envilab Co., Ltd: (Head Office) Page 1 of 2
540, 540/1 Soi Bangkhae 7, Bangkhae,
¢ Bangkhae Bangkok 10160

Equipment » Digital Thermo-Hygrometer

Manufacturar :  Testo

Model ¢ 608-H1

Serial No. . 83353807

ID Ne. I

Received Date . 7 March 2022

Calibrated Date : S Margh 2022

Issued Date v 15 Marech 2022
" Environment " Start Calibration | Stop Catibration
Ambient Temperature ( °C ) 24,7 { 255

Refative Humidity (% RH) Y L 52
Eélibrate_d by ; r:/ir Néttawul Reangdech

lipration Method

In-house mathod : by comparison with standard hygremeter for humnidity measurement function
anid comparison with standard thermometer for temperature measurement function into humidity/temperature chamber

i this res calibration
1. Reference standard instrument

Instrument Model Serial No.  Cerlificate No. Due Date.
1) Hygrometer HL-NT2-D 51468576 QR21-0851 13 May 22
2)  Digital Thermometer With Probe GT11 08000089  PSL-T0072/65 14 November 2022

2. This result of calibration was found accurale as shown on date and place of calibration only
3. This certificate can be traceable to International System of Unit:

- Through Thailand Institute of Scientific And Technological Research (TISTR}

- Through Quality Rebarn Co.,Ltd.

R el

Approved by : }2»0

i
0 Mr.Suphachai Saksri 3 Mr.Phayak Toolit ,Zv/Miss Tantaraporn Pettang

The reported uncertainty is based on a standard uncertainty mulliplied by a converage factor k = 2 providing
a level of confidence level of approximately 95 %

This canificale may ot te reprotuced other than in full excebl vith the prior weillen




Certificate No. : L2203-290 Page2of?2

Rasult of Calibration

Function : Humidity Measurement Reference Temperature at 25 °c

STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) {% RH) Uncertainty (% RH)
50.00 49.0 -1.00 2.3

Function : Temperature Measurement

STD UUC Reading VUG Error Measurement
Reading (') {c) {cy Uncertalnty (£ C)
26,012 26.0 0012 0.35
Resoluton: .~ 0.1 (Q) . 0.1  %RH

STD= Standard
UUC= Unit Under Calibration

** End of Calibration Report **
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Cahbratech Co.,Ltd.

F06-7 Moo 2, Sukbaprochasan 3 R, Bangpoed, Pakkred, Nonthaburi 11320

Tel{03964-62) 1 Fax (021 964-51535, e-mail ; calibratech. cal@yahoa.com, calibeatech _calgihotmail.com

Certilicate No. :

Submitted by :

Equipment :

Environment ;

Date of Received
Date of Calibration
Date of Issue

Calibrated by :

Calibration Methied

Certificate of Calibration

64-420055-1 Page : T of2

Envilab Co.,Ltd.

340, 540/t Soi Bangkhac 7, Bangkhac, Bangkok 10160
pH Meter (Pocket)

PH meter

Manufacturer Entech Model © pHTestr 30
Range : -1,00 to 15.00 pH Reselution 1 0.01  pH
Serial No. : 2856418 IDNo. : ELABPHTEST3016

On site calibration was earried out at the Laberatory, Envilab Co..l.td,
Ambient Temperature : (24,5 (o _25,0)"C

Relative Humidity @ (35040 54) %

24 March 2021

24 March 2021

24 March 2021

Bunjerd Masri

In-house method CAL-M4201 dircct measurement by using cerlified reference material (CRM)

Reference Standard Instraments ¢ This certification is traceable to the International Syslem of Units

Standard Buffer Solution

pH Cert, No,
4.004 61208711
6.985 61191143
9.963 61208865

LotNo,  Exp. Dale Traceabilily
684575 0! Sep 2021 CPA chem
684576 0t Sep 2021 CPA chem
684577 01 Sep 2021 CPA chem

Approved by : % e

NSG-TISI-TIS1 7028
CALIBRATION 0030

ﬁimjerd Masri )

Supervisor




AT I P Al X
Calibratech Co.,Ltd.
Z06-7 Mon 2. Sukbaprachasan 3 R, Danepeod, Pakkred, Nombabari 11120
Teli2) 964-6211 Fax.[02) 964-5135, c-muil ; calibratech. cali@yabog.com, ealibiatech  cal@@holmail com

Certificate of Calibration

Certificate No, 1 64-420055-1 Page : 20f2

Resuit of Calibration ;
UVUC Condition As-Received :  Good
Funetion : pH meter with electrode

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

Adjusiment Curve Siandard Bulfer | UUC Reading Correction Uncertainty
al noming! pH {pH) (pH) { pH) {+pH)
4.004 4.00 {101 0.011
47,10 6.985 7.00 -0.01 0.020
9.963 10.00 -0.04 0.053

Remark
P UUC : Unit Under Calibration

2 pH meter does not have valiage mode because the plug can not BNC socket

This resull of cafibralion was tound accuraie ag shown on date and place of calibration only.
This reported uncerlainty of measurment was based on astandard uncertainty muliiplied by a coverage factork = 2,
providing a level of conlidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

i

__CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES . . . .. f
) 3
53444 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 :%

TEL. 0-2717-3000 FAX. 0-2719-9484 5

Certificate of Testing

Equipment : DO Meter
Manufacturer: Hanna

Mode : Hi 9146

Serial No. ; G0007931

ID No. : EDOHI914607831

16 March 2021
19 March 2021

Received Date :

Test Date :

"‘“g;‘

Cert.No.: 21TW57
Page.: 1 of 2

T s

,,,,.,—-_;-\..;;2 .y

Reference : 2103-06690DN-1
Submitted by : Envilab Co.,Ltd (Head office) ;
540, 540/1 Soi Bangkliae 7, Bangkhas, ‘/?
Bangkhae, Bangkok 10160 py
82
Laboratory Condition : Temperature (25 +5)°C 6”
Hurmidity (80 = 20) % \
Test Procedure : In - house method : CP-CHY9 ?9}
by Comparison Technique with Azide Modification Method \
Calibrated by : Walalak Sirthean ;
" i
Approved by : % : ¥
Approved Signatory '

(./) Malee Butkruea
( ) 8aithip Meangmai
( }Warakorn Lerngagtrakul

Issue Date :

A

1{“" g
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23 March 2021
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Cert.No.: 21TW57
Page.: 2 of 2

,‘% Result : Dissolved Oxygen Meter Adjustment With Air 100 %

N Dissolved Oxygen Probe No.: KCA1AD1TAF
Y

3 Titration Method DO Meter

M Standard Deviation
‘% {Azide Modification Method) Reading

Y (mg/L} {mg/L) {mgiL)
% _ _

: 8.00 8.17 0.00

\TI
4

h
,,;}{ This report was certified only for the insirument we tested.lt is allowable to use for study

X the system efficiency, The environmental impact control and present to organization it may concerned
} Intand to use for advertising and referral purpose is prohibited. This report may not be reproduced
"'75){ other in full without written approval of the laboratory

1]

N
)

f -ofo-

4

F o ﬁ%-:/a- :“::-._-_-r‘-u

P N

¢
%

ne N

AR S N SR

A o 1047872

m‘x'.)éa'n‘w\ifm’ﬁﬁﬁ
'x«mm il HWRILRUBHEF T

13

]

AT AN

e

PR =t
R

o

&

o S8

It v .
R

w2

o Y




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pekkred, Nonthaburi 11120
Tel(02) 964-6211 Fax(02) 964-5153, c-muii ; celibratech. cali@yahoo.com, calibratech.cal@hotmait.com

Certificate of Calibration

Certificate No. @ Gd-400527-3

Submitted by : Fnvilab Co., Ld.

NSC-TISI-TIS170R5
CALIBRATION 0030

Page : 10f2

340, 54041 Soi Bangkhac 7. Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)
Manufacturer © M-LAB
Range : NA "C
Serial No. : 100613-0

Model : BIC-140
Resolution : 0.1 °C
1D No. : ELABREFRIGI140I.

Environment : On site calibration was carried out at the Laberatory, Envilab Co., Ltd.
Ainbient Temperature {34.510 250) "C
Relative Fumidity ! (351058 %
LineVoliage (224.010225.0)V

Dale of Recci\{c‘\t}; : 15 Oc!oli'ei:ﬂ" 2021 |

Date of Calibration 1 15 Qctober 2021
' 16 Octobier 2021

Calibrated by, Bunjerd Masei

CAL-M4004, TLAS:G-20

Calibration Melﬂ!j‘-
,,"_U},c temperature scale used was bascd‘oh‘IT 5-90

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
400046 & 400023 64-4004443-1 29 Mar 2022 National Inslitute of Metrology Thailand (NIMT)

The Uricertaintics are for a vonfidence probability of approximately 95%

Approved by : {%(-\/

— :
{ Bunjerd Masri )

Supervisor




Calibratech Co,,Ltd.
106-7 Moo 2, Sukbaprachasan 3 Rd.,, Bangpood, Pakkred, Nonthaburi 17120
Tel{02) 964-62 11 Fa.(02) 564-5155, c-mail ! calibratech. cnlyahon.com, calibratech cai@hotmail com

Certificate of Calibration

Certificate No, : 64-400527-3

Without Adjustment
Good

Result of Calibration :
VUUC Condition As-Received @

Function ; ‘Feniperature measuremenl

This instrument was selting air venlilation al positien 0 (¢loge)

Page : 2 of 2

Inside of Chamber

W =038 m
2 4 D =03 m
4 &5 ©
1 3 H =115 m
3
o Capacity = 0,15 m
o
H
Hi2 8
9
) D42
Test Senin Indieating - o v
2 Measured T al " OY 60 Sensor No. serlai
Point | Tempera Temperature Meastived Temperature ( ’:l)fqy ensor No. 5 Um.erl's.mty
("¢} () H0C ) 2 {3 4 N Y R T P B B 1 o))
200 200 0.0 19.9 [ ws | wr | we | wy | 199200 198 | 201 .33
Test Seriing Indieating Measured Measured Overall
" Point Temperature Temperature Unitormity Stability Variation
{("C) {"C) "¢y ("C) {"C) ("C)
200 204 20.0 0.4 0. 0.4

Remavk The uncerainty is not combine uniformity ol the air chamber

Fhis resull ol catibration was found accurate as shown an date and place of calibration only.

This reported uncertainty of measurement was based on g standard unceniainty multiplied by a coverage lactor k=2,

providing a1 level of confidence ol approsimately 95%

-olo -




Certificate No. :

Submitted by :

Equipment

Environmeni :

Date of Received

Date of Calibration :

Date of Issue

Calibrated by :

Calibration Method

C'lllblﬂlCCh Co.,Ltd. - L
706+7 Moo 2, Sukhapictasan 3 Ril, Banwoud el ) '. . . ' CALIBRATION 0030
Tel02) 966211 Fax.(02) 964-5155, c-mail ¢ Ci\)l‘

Certzflcate of Callblatlon

64-400569-1 Page : 1 of2

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

Air Chamber {Refrigerator)

Manufacturer © M-LAB Model ;. BIC-140
Range : N/A °C Resolution : 0.1 “C
Serial No. 1011 ID No. : ELABBODCI40N02

On sile calibration was carvied out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (23.010238) "C
Relative Humidity : {(55t0 60) %
Line Voltage +(224.010225.0) V
12 Noverber 2021. '

12 November 2021

18 November 2021

Bunjerd Masri

CAL-M4004, TLAS G-20

The temperature sealg.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. Cerl. No. Due Date Traceability
400046 & 400023 64-400443-] 29 Mar 2022 National Institure of Metrology Thailand (NIMT)

Approved by Aa/\/

(‘ﬁ’Lmjcrd Masri)

Supervisor

ot L frma ey e g




Calibratech Co.,Ltd.
77106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthabun 133120
Tel {023 964-6211 Fax.(02) 964-5153, c-mail : enlibratech. cal@ynlwo.com, colibratech . cal@Bhomail.comt

Certificate of Calibration
Certificate No. : 64-400569~1

Without Adjusiment

Good

Resalt of Calibration :
UUC Condition As-Received ;
Function : Temperalure measurement

This inslrument was setiing ah ventilation at position 0 (close)

Page : 20f2

Inside of Chanmber

W =038 m

N T 2 L 1 D =035 m
1 3 H =115 m
g Capacity = 0.13 w
o]
1.
W
Test Indicating )
Paint | Temperattie: |- Temperature i Uneertainty
oy oy g1 9| (oo
4.0 4.0 3.3 34 1 4.2 .57
Test Setting Indicating Measured Measured Overatl
Point Temperature Temperature Uniformity Stabitity Variation
"C) ("C) ("C) (*C) {("Cy (")
4.4 4.0 4.0 1.0 (L 1.0

Rk The uncertainly is not combine uniformity ol the air chamber

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

This reporied uncertainly of measurement was based on a standard uncertainty multiplicd by a coverage factor k = 2,

providing a level of confidence of approximately 95%

-o0o -




Calibratech Co.,Ltd.

FAH6-7 Moo 2, Sukhaprschasan 3 1k, Bingpood, Pakkred, Nonihabsri 11120

TALNNS
’l/,dl ,]‘.\v\\“

HSC-TISI-TIS17025
CALIBRATION 0030

Telf02) 964-621 1 Fax.(02) 2615155, ¢-maik ¢ calibmteeh . cal@fyahoo.com, calibratech cal@hotnailcom

Certificate of Calibration

Certificate No.

Submitted by :

64-400163-2

Envilab Co., Ltd.

Page : 1 of 2

3440, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment :

Manufacturer :

Range :

Air Chamber (Oven)

N/A

Serial No. : B319.0600

Environment

Ambient Temperature :

Relative Humidity :

Line Voltage :

Date of Received
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

24 March 2021
24 Marel 2021
25 March 2021

Permpon Chanpu

CAL-M4004, TLAS.G-20

Memmert

Model : UL 75
Resolution : 0.1 °C
IDNo. : N/A

On site calibration was carried out at the Laboratory, Envilab Co., Lid.
(30.0t031.5) °C
{501 55) %
(224210 225.2)V

The temperature scale used was based on ITS-90

Reference Standard Instruments
Standard Digital Thermomeler with Thermocouple probe

ID No. Cert. No
400029 & 400032 63-400450-1

: This certification is traceable fo the International System of Units

Due Date
30 Mar 2021

Traceability
National Institute of Metrology Thailand (NIMT)

Approved by : 47 e

u . .
( Bunjerd Masri )

Supervisor




Calibratech Co.,Ltd.

7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoed. Pakkeed, Nonthabnei £1120
Tebdn2) 964-6211 Fax(02) Y64-3155, ¢-mnil ¢ catibratech. calivahiov.com, exlibratech cali@homiail.com

Certificate of Calibration

Result of Calibration :

VUC Conditlon As-Received :

Function :

~Certifieate No. : 64-400163-2

Without Adjustment

Good

Tempcmlurc measurement

This instrument was selting air ventilation a1 position 0 {close)

" Page T 262

Inside of Chamber

-:( W=040 m
2 4 D =03 m
A ) <
1 3 H =05 m
Capacily = 0.07 m]
3
H
Hi2 8
8 ¢
i w2 se
5em 0
¥ ‘} oi2 ¢
y Front N
<+ W >
Test Setting. Indicating
. ) _ Measured Temperature { * C) @ Sensor No, Uncertainty
Point | Tempemture | Tempernture
°cy ("Cy {(°C) 1 2 3 4 5 [ 7 5 | 9 {(+°C)
104.0 103.5 103.5 10401 1043|1043 | 104.2] 1042 ] 10329| 103:7] 104.2] 104.] 0.69
§10.0 109.5 109.5 L1001 10.4( 1104] 1102 110:2 109.9] 109.6§ 1102 110.1 0.69
180.0 179.0 t79.0 175.0] 180.3 | 180.2] 180.2 [ 1803 | 180.03 179.0] 180.4| 180.3 0.95
Test Selting Indicating Measured Measured Overall
Point Temperature " Temperatwre Uniformity Stability Varialion
("Cc) ("¢ (°ch (°C) ("C) (°¢)
104.0 103.5 103.5 0.5 ¢l 0.8
1106 109.5 109.5 0.7 0.1 1.0
180.0 179.0 179.0 L5 0.2 1.7

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a siandard uncertainty multiplied by a coverage (actork =2,

providing a fevel of confidence of approximately 95%

-olo-
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+ ﬁ’"t,’f;,\.\\\\‘\
Calibratech Co.,Ltd. NSC-TISH

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi H 120 CALIBRATION 0030 ;
Teh02) 964-621 § Fax.(02) 964-5155, ¢-mail : calibratech_cal@yahov.com, calibratech .eal@hotmail.com ‘

Certificate of Calibration

Certificate No. : 65-400053-1 Page : 1of2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhac7, Bangkhac, Bangkok 10160

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB29
Range : N/A ‘C Resolution :0.1  °C
Serial No. : L617.0156 IDNo. :  ELABWBWNB29INO] |
Envirenment : On site calibration was carried out at the Laboratory, Envilab Ce., Ltd. E
Arnbient Ternperature : (22.71023.5) °C
Reluhve Hmmdlly : 451030y %
Lme Vo}tagc : (224.0 1022500V
Date of Received : 02 February 2022 |

Date of Calibration : 02 February 2022
07 February 2022

Date of Issue,

Calibrated by Permpon Chanpu

Calibration i\rIc‘thﬁ;ﬁf“ ¢ This 111strumcm was calibrated by In- house method C A M4006 based on ASTM E715-80
'Thc temperature scale used was based onlTs90

Reference Standard Instruments @ This certification is traceable to the International System of Uhits

Standard Digital Thermometer with RTD probe

1D No. Gert. No. Due Date Tracesbility
400029 & 400031  64-400588-1 24 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /% /

{ Bijerd Masti)

Supervisor

The: Uncertainties are for a confidence probability ol approximately 9




7106~ 7 Mo 2 Su]\haprﬁchasm IRd, Bangpuod Pakkred, Nonthaburi | 1120 )
TLI(O'»‘) 96_‘ 62} Fa ,(02) 964-3155, prmiail c1labntcch cal@ilyahoo.com, ¢ nhbmtcch.cal()houmﬂ s

Certificate of Cahbra‘czon
Certificate No. :65-400053-1 . Page

Result of Calibration ;. Withoul Adjustment
VUC Condition As-Received : Good

Fonction ¢ Temperature measurement

.......02/ 40-4.
] YScm
‘ sep> .
Front
Test Seumg Indicating Measured Temperature (" C) @ }Kcé‘sured Measured
. Uncerlainty |
Point Tempcramrc “Temperature Sensor No. Stability
o)l ey | o)y [y 2] 345 [ o (°C)
95.0 950 | 950 95.351 95451 93.51 | 95.66 | 95.56 fl'r:,O_.ﬁl‘) Q,Q6

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

providing a level of confidence ol approximately 95%

-ofo -
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= * - .
Calibratech Co.,Ltd. _
Fi106-7 Moo 2, Sukhaprachasan 3 R, Bangpood, Pakkred, Nonthaburi 11120 gsc-agi"]:i-gﬁlggao
Tel{02Y 9046211 Fux.(02) 964-5155, e-mail : culibratech. calf@yahoo.com, calibratech_calg@hoimint con ALl

Certificate of Calibration

Certificate No. @ 64-300152-2 Page : 1 of 2

Submitted by : Envilab Co.,Ltd.

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

Equipment : Cylinder
Manufacturer : PYREX Ciass: A
Capacity 50 ml Graduation : I ml
1D No. ¢ C-WW-002/21

Environment Ambient Temperature : (23+42) °C

Relative Humidity {50+ 15) %
Air Pressure : 1012.9 mibar,

Date of Received : 02 March 2021
Date of Calibration @ 12 March 2021
Date of Issue {2 March 2021

Calibrated by : Areerat Sombun

Calibration Methed ; In-house method CAL-M3G01 based on ASTM E 542-01

Reference Standard Instraments ;. This centification is traceable to the Inlernationut System of Unit

Electronic Balance.

10 Mo, Cert. No. Rug.Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of’ Metrology (Thailand) (NIMT)
Approved by : ‘

{ Wipa Tovadec)

Supervisor

25
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Calibratech Co.,Ltd.
1 186-F Moo 2, Sukhaprachasan 3 Rel., Bangpoad, Pakkred, Nonthaburi 11120 _
Tel{02) 964-6211 Fax{02) 964-3153, c-mail ¢ calibrutech.calf@yalna.con. ealibmtech.caléihotmail.com :

Certificate of Calibration

Certificate No. : 64-300152-2 Page 1 2 0f2

. . [+)
Result of Calibration : This result of true Volume is referred 10 standard temperature 2120 C

UUC Condition As-Received :  Good

Nominal Volume ( ml } Measuring Volume (ml )

30 29.93 :

50 50.01

Uncertainty of 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 measurernent was based on a standard uncertainty multiplied by a coverage factor k = 200,

providing a level of confidence of approximately 95%

-olo -

—




1,017 feu e . 1 -
Calibratech Co.,Ltd. 2
2/106-7 Moo 2, Suklaprachasin 3 R, Bangpood, Pakkred, Nowthaburi 1720
Tel (12) 964-62 11 Fax b2y 964-31535, e-mail 1 ealibrreeh. valfiyahoocom, calibmech cali@hotmail.com

Certificate of Calibration

Certificate No. 1 64-300152-6 Page : T of2
Submitted by Envilab Co.,L1d.

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

Equipment Cylinder
Manufacturer : Witeg Class: A
Capacity 1000 ml Gradustion : 10 ml
ID No. : CWW-029/18

Envirenment Ambient Temperature : (23+2) D.C

Relative Humidity ¢ (50%15) %
Alr Pressure : 10i2.9 mbar.

Date of Received 02 March 2021
Date of Culibration : 12 March 2021
Date of Issue 12 March 2021

Calibrated by : Arceral Sonibun

Calibration Mecthod ¢ In-house methad CAL-M300] based on ASTM E 542-0]

Reference Standard Instruments @ This cerfification Is traceable io the Inteimational System of Units

Electronic Balance

iD No. Cert, No, Due Date Traceability
241002 63-200378-1 02 Jun 2021 National Institule of Mcirology {Thaitand} (NIMT)

Approved by

( Wipa Tovider )

Supervisor

.

S

NSC-TISI-TI5 17025
CALIBRATION 0030




Calibratech Co.,Ltd.
22106-7 dou 2, Sukhaprachasan 3 Rd., Bangpoat, Pakkeed, Nonthaburi ) 120
Tel{0%) 954-621 | Fax 02} $63-5155, eomail « eslibratech_caltiynhoo.com. enlibiatech .calighotnail.eom

Certificate of Calibration

Certificate No. 64-300152-6

Result of Calibration This result of true Volume is referred to standard lemperature at 20 e

UUC Condition As-Received:  Good

Nominal Vohane (ml )

Measuring Volume { mt )

500 502.85
1000 1001.86
Uncertainty of measurement with in * 017 mt

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

This reporied uncerlainty of measurement was based on a standard uncertainty muliiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-olo -

Page : 2 of 2
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TSP High Velume Sampler Calibration
Verification Report No.
AB503 -TSP 02
W PM [ Onsite
Site;: 3% W Wuld S1ie
UTM: 47P N1514475 EB54269 Date: 4 Mar 22
Sampler; ETSP#06 Technical: Surakit D,
Recorder. ECRANG15315224 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 10087 Corrected Pressure {mm Hg): 757.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (rm Hg): 759.8
Average Temp. (deg.C): 30.0 Average Temp. (deg K): 303.0
_ CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc (std Siope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Seriali*; 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plale or H20 Qstd | IC LINEAR
Test # {in) {m3imin} (chart) {corected) REGRESSION
1 121 2.153 54.0 53.28 Slope = 9.3795
2 9.72 1.884 50.0 49.34 Intercept = 32.3791
3 8.35 1.524 47.0 45,38 Corr, coeff.=  0.9926
4 4,52 1.287 45.0 44,40
5 2.35 0.930 42,0 41,44 # of Observalions: 5
Range of Chart 44
at1.1- 1.7 m3/min,| 48
£30
§ t . i
530 oven o I’"=/ -
// ——
‘ ; Calibrated by :
g ( Surkit Darnchitvichit )
! R FOOTSUUNEE SUSUUSUIOUEURN SN ST 4 March 2022
bl
- Approved by : /Q’"— ‘
wat oo - { Sarawut Keawsrinual )
4 March 2022
“oo.q e 100 I 100 : 5
LU
This rrrorn Ihail act be redroduced srcept inflll, wanou! ke wobee 35ariws! of Endlal Co, L0 i
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PM10 High Volume Sampler Calibration

Verification Report No.

C6503 -PM 02
. PM £ Onsite
Siler v3tfw Wuludy $1dn
UTM: 47P N1514475 E654269 Date: 4 Mar 22
Sampler; EPRM#21 Technical: Surakit D.
Recorder; ECRDS01618124 Approval: Sarawut K.
GONDITIONS
Barometric Press. (hPa): 1009.8 Corrected Pressure {mm Hg): 757.4
Temperature (deg C): 30.0 Temperalure (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. {mm Hg): 756.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slape: 1.02657
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa H I1c LINEAR
Test # {in} {m3/min} {chart} {comrected) REGRESSION
1 12.37 2474 54,0 " 3445 Slopa= B8.9772
2 9.29 1.885 50,0 31.62 Intercept = 14.5944
3 6.68 1.601 46.0 29.09 Corr. coeff=  0.9926
4 4,27 1.280 40,0 25.30 SFR= 1,134
5 2.57 0.995 38.0 24,03 S8F= 39.18
# of Observations. 8
Range of Chart 38
at SFR +10% 40
an
ue /r;d 0
10 frane. PRUSSS SO // .
% - t
8 ‘ Calibrated by : /QR/
H { Sufakit Darncholvichit )
% ne N - 4 March 2022
"e -
i
|
e Approved by : /ﬁ’
{ Sarawut Keawsrinual }
8 L 4 March 2022
N !
5o - :
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SO, Analyzer Verification Test Report

Calibration Report No.: 6503001
Calibrated Date; 3-Mar-22

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO., 43C

Manufacturer THERMO
S/IN: ESOTE43C102362

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SiN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 18,2024 EB0140762
Environment: Temperature_25.5 'C Humidity:_55 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PR (PER) A {EEBY {PPR) [PPBI. °
Before 0.0 3.2 3.2 400.0 387 -0.8
After 0.0 0.5 0.5 400.0 401 0.3
Single Point Calibration Chart
500
480 - 397.0
g * 010
E 250 / a
8 zo0 ' -
& 150 e
100 e
50 432 e
0 r"/
o 05 400
Reference (PPB)

This report not be reproduced except infull,without the written approval of Neediss. Supply Instrument Co., Lrd.

i
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Snvilab Co.ltd,  gannitheaIuauamn
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r\leedls UiEv d8s dwwann Buamnluv [dada
MNeediss Supply Instrument Ca., Ltd.
ot Bonginos 7 Bongkiae Bangkbae Sanghok

w

S IOLVNGIR Y YT a6 vRD q,.-\. By NG U

Vol U3ds Q000 R0 =00 Vo, BT o T s et e "
MODEL : 802 ANALYZER Model 43C THERMO DATE : 3-03-2022
SN : ESOTE43C102362
Test Function Value ‘ Before ) After
Range 500 (PPB) 560 500
-630 . -653
PMT VOLTS -450 --850 (V)
990 985
LAMP VOLTAGE 950- 1,200 ( V)
) 32568 32577
L_AMP INTENSITY 20000 - 50000 Hz -
. 37 37
INTER TEMP 15-45DEG C
) 49 49
CHAMBER TEMP 47-51C
. ‘ -2.5 - ~2.5
JCOOLER TEMP. =5 -{-2YDEG C .
' 764 765
PRESSURE 400 ~ 1000.0 mm Hg '
0.42 0.4
{FLOW _ (.350 - 0.650 LPM
Calibrate By ! - 'WA"(PA’M Approve By : %‘
Sirirat Poonlak : Sarawut Keawsrinual
Date: 3-Mar-22 " Date: 3-Mar-22

This eport not be reproduced except infull withe

www. neediss.com
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NOx Analyzer Verification Test Report

Calibration Report No.: 6503002

Page: /2
Calibrated Date: 3-Mar-22
) opv O onsite
insfruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C SIN: ENOTE42C704365
Calibration System
Calibrator Unit Standard fo
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SiN: 792 802 Conc 45.34 PPM
ZERQ AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment; Temperature_ 287 °C Humidity: 48 %RH
Calibration Check ( Before adjust )
Zerg Span
GAS Reading Value Expected Value Drift Reading Value Expected Value |
{ppb) {ppb) {ppb) {ppb) {ppb) Drift%
NOQ 4.8 0.0 4.8 410 400.0 1.2
NO; 4.8 0.0 . 438 5.0 _ 0.0 0.5
i NOx' 9.6 0.0 8.6 415 400.0 1.8 N
Calibration Check ( After adfust) _
Zero : _Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb} {ppb) (ppb) (ppb) {ppb} Drift%
NO 0.5 0.0 0.5 389 400.0 ) -1.4
NO, 0.5 0.0 0.5 13.0 ___ 00 1.6
NOx 1.0 0.0 1.0 402 . 400.0 0.2

8ingle Point Calibration Chart

490 1 0.9
400 ' A 3090
350

T s B, ST
250
200
150
100
50 448

+—— After

. ==-3---Belore

Analyzer Reading {NO)

400.0

NO Reference Value {ppb)}

Enuilab Co.Ltd.  Giansthoaiugsigan m
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MODEL : NOx ANALYZER Model 42C THERMO DATE :3-03-2022
SIN : ENOTE42C704365
Page:2/2
Test Function Value : Beflore After
Range 500 (PPB) 500 500
-675 -678

PMT VOLTS -450--850 (V)

LAMP YOLTAGE 950 - 1,200 (V)

44 43
INTER TEMP 15-45 DEGC
50 50
CHAMBER TEMP 47-51C
-3 -2
COOLER TEMP  -3-(-2) DEGC
. 350 ' 340
{PRESSURE 400 - 1000.0 mm Hg
, 0.45 0.46
SAMPLE FLOW _0.350 - 0.900 LPM _
. 0.05 i 0.05
IOZONEATOR. FLOW 0.035 - 0.075 LPM _
12/9.0 12/9.1
Nc/Nox BKG
1.0/0.8 : 0.9/0.8
No/Nox Slope

Calibrate By: %"‘“‘m-&"’* Approve By : Z/

Sirirat Poonlak Sarawut Keawsrinual

Date: 3-Mar-22 Date: 3-Mar-22
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Verification Test Report

Report No.:
DB503 -SLM 01
PM ] Onsite UTM: 47P N 1514462 E 654258

Calibrated Date: 4 March 2022
Site : v ldy in

Equipment: Sound Level Meter
Manufacturer: NEEDiSS
Model: NDSM 308
Serial : 565011

Environment. Temperature 25 °¢ Humidity 45 %RH

Reference Standard: Sound Calibrator Class 1 Model 4230,Brue&Kjaer
Serial No.87088
Date of Calibration ; March.12, 2021

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) {dB) {dB} {dB)
94.0 94.1 0.1 94.0

Calibrated By: 7“/

(Surakit Darncholvichit)
Date: 4 March 2022

Approve By /Z_
(Sarawut Keawsrinual)
4 March 2022
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TSP High Volume Sampler Calibration

Verification Report No.
E&503 -TSP 02
P [ Onsie
Site: 1557 Wutudy S
UTM : 47P N1514475 E654269 Date: 4 Mar 22
Sampler: NTSP#11 Technical: Surakit B.
Recorder: ECRANG15315224 Approval: Sarawul K.
CONDITIONS "
Rarometric Press. (hPa): 1010.0 Corrected Pressure {mm Hg): 757.6
Temperature (deg C): 31.0 Temperature {deg K} 304.0
Average Press. (hPa). 1013.0 Corrected Avg.Press. {mm Mgy 759.8
Average Temp. (deg C): 30.0 Average Temp, {deg K. 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63857
Model: TE-5028A Qstd Intercept: -0.01202
Serialy: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plale or H20 Qstd | Lo LINEAR
Test # {ir) {m3’min) {chart) {comected) REGRESSION
1 12.31 2.123 56.0 55.36 Slope = 12.8500
2 10.56 1.967 54,0 53.38 intercepl = 28,1148
3 6.48 1.542 48.0 47.45 Corr, coeff=  0,99585
4 4.41 1.273 45.0 4547
5 2,32 0.926 40.0 39.54 # of Cbservations: 5
-~ Range of Chart 43
. al 1.1 - 1.7 m3/min, 50
1]
i !
7S . »/ :
_ /A’/" ]
400 - n - - , : : <, .
f Calibrated by : ,/!'l
4 { Surakit Darnchalvichit )
E i T 4 Mar¢h 2022
Wa .
e Approved by : ;/G
VS TSROSO SRS — i [ Sarawul Keawsrinual )
4 March 2022
“uno' ) aw . w A 1%
- . ombwR e~ P o
R T
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PM10 High Volume Sampler Calibration
Verification Report No.
DB503 -PM 02
2 PM [ Onsite
Site: v3¥w @windu A1
UTM : 47P N1514475 E654269 Cate: 4 Mar 22
Sampler: NPM#04 Technical: Surakit D.
Recorger: ECRDS01618124 Approval: Sarawul K,
CONDITIONS
Barometric Press. (hPa): 1009.6 Corrected Prassure (mm Hg): 757.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa}: 1013.0 Corrected Avg.Press. (mm Hg}: 756.8
Average Temp. {deg C). 30.0 Average Temnp. (deg K}: 3030
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A lntercept: -0.00763
Serial¥: 1328 Date Cenlified: 18 Jan 22
CALIBRATIONS
Plate or H20 Qa i ic LINEAR
Test # {in} {m3/min) (chart) {correcied) REGRESSION
1 12.34 2179 54,0 34.27 Skope =  8.6512
2 9.32 1.894 50.0 3173 Intercept = 15,6272
3 6.74 1.612 48.0 30486 Corr. coeff.= 0.9524
4 432 1.292 42,0 26.65 SFR= 1.141
5 2.53 1.040 38.0 2412 8SP= 4018
# of Observations: 5§
Range of Charl] 39
at SFR +10% 41
ar
0T frrem s mn o E ‘ / | i i
ne ; i ,/ . : . Calibrated by :
5 { Surfakit Darncholvichit )
- R 4 Margh 2022
he
o Approved by : %
( Sarawut Keawssinual )
®y i 4 March 2022
; | ;
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SO, Analyzer Verification Test Report

Calibration Report No.: 6503008
Calibrated Date: 3-Mar-22

pM ] Onsite
Instruments Information

Page:ti

Analyzer Type: S02 Analyzer
Model: THERMO. 43C

Manufacturer THERMO
SIN: ESOTE43C071944

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 €0 Conc 4500 PPM
S/N: 644 Expire Date; Feb 18,2024 EB0140762
Environment: Temperature_26.5 °C Humidity:_ 50  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{EPE) (PP (PER {PPE) {PEE) °
Before| 0.0 2.9 2.8 400.0 389 -2.8
After| 0.0 0.5 0.5 400.0 403 0.8
Single Point Calibration Chart
500 -
450
- 389.0
... 400 —=W 4030
350 —=
o 300 st
2 250 - - ' '“‘
B 20m o e o
& 150 e
100 o
50 J2E .
0 I/
g 2.5 400
Reference (FPB)

This report not be reproduced except infull,with
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MODEL : 802 ANALYZER Model 43C THERMO DATE : 3-03-2022
SIN : ESOTE43C071944
Test Function Value Before Alfter
Range 500 (PPB) 500 500
) 650 -653
PMT VOLTS 450 - -85_{) (V)
: 990 985
LAMP VOLTAGE 930 - 1,200 V')
. 32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEG C
49 4
CHAMBER TEMP 47-351C
: | 2.5 25
COOQOLER TEMP -5-{-2)DEG C .
' 764 ‘ 765
PRESSURE 400 - 1000.0 mim Hg
042 0.4
FLOW 0.350 - 0.650 LPM
Calibrate By : L R A ) Approve By : %
Sirirat Poonlak Sarawut Keawsrinual
Date: 3-Mar-22 Date: 3-Mar-22

This report not be reproduced excepr inﬁl].?_,with tth
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NOx Analyzer Verification Test Report

Calibration Report No.: 6503003 Page:1/2
Calibrated Date: 3-Mar-22
p U Onsite
Instruments Information
' Analyzer Type: NO/MNQ2/INOx Analyzer Manufacturer THERMO
Model: 42C SIN: ENOTE42C768384
Calibration System
' _ Calibrator Unit Standard Gas
Ditutor Model ESA MGC101 NO Conc 44.68 FPM
SIN: 792 S02 Conc 45.34 PPM
ZEROQ AIR Genearator ZAG7001 CO Conc 4500 PPM
SI/N: 644 Expire Date: Feb 19,2024 EBO140762
Environment: Temperature__267 °C Humidity:_ 48 %RH
Calibration Check { Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) (ppb) {ppb) {ppb) {ppb) Drift%
) NO 9.7 0.0 9.7 405 400.0 0.6
NO, 3.4 0.0 3.4 4.0 0.0 0.5
NOx 13.1 0.0 13.1 409 400.0 1.1
Calibration Check { After adjust )
Zero "Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
{ppb) {ppb) {ppb) (ppb) {ppb) Drift%
NO 0.5 0.0 0.5 400 400.0 00
NO, 0._2 O.Q 0.2 1.0 C.0 0.1
NOx 0.7 0.0 0.7 401 400.0 0.1
Single Point Calibration Chart
450 .
o 405,
g 400 f.,' i
T 30
._5 BOO v s v v
g 250 Mar
E 200 —cumu- Bafora
5 50
[~
< 00
60 2. R
- 0
N X 400,0
4:;
&
Z e
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Neediss Sunply instrument Co., Ltd,
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MODEL : NOx ANALYZER Model 42C THERMO DATE : 3-03-2022
SIN s ENOTE42C768384
Page:2/2
Test Function Vaiue Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950 - 1,200 ( V) )
43 43
INTER TEMP 15-45DEGC
' 49 50
CHAMBER TEMP 47-51C
-2 -2
COQLER TEMP -5-(-)DEGC _
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.330-0.900 LPM
0.05, 0.05
QZONEATOR FLOW 0.035-0.075 LPM
12/8.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/MNox Slope
Calibrate By: o A m""’" Approve By ! %
Sirirat Poonlak Sarawut Keawsrinual

Date: 3-Mar-22 Pate: 3-Mar-22

pply Insteument Co., Led.
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Verlf:catlon Report of Amb:ent Air Samplmg

o/ . i
PM & onsite U™ : Report No : 6504005
Instrument : PM-2.5 Sampler SINGLE Validation Date: i-Apr-22
Manufacturer ; Tisch Environmental
Model : TE-Wilbur 2.5
Serial/1D No, : EP2TIWILBUQ473
Environment ;
Humidity(%RH} 54 Temperature (°C): 27.9 Pressure {mmHg) : 744
Reference Standard:
Temperature Calibrator : DIGICON, madel: CC-VTR-SH, Serial No.081105263
Fiow Calibrator: Mesalabs Defender, model : 520-H, Serial N5. 164578
Leak Test ; Pass
Diagnostic Check:
PM-10 iniet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation :
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45,0 27.9 27.9
Filter -10.0 0.0 20.0 45.0 279 27.9
Flow Control :
Calibration mode : AMB Flow Device
Flowset: 1667 LPM
Ave.Pressure at Ref, : 746 mmHg.
Flow Measure [Avg.} Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.67 LPM ¢] LPM
Engineer : ,Z..DL' L Approve By: /AJ
Phanuwat Suanbubpha Sarawut Keawsrinual
Issu Date: 1-Apr-22 Date: 1-Apr-22

This repott not be reproduced excepr infull without the written _‘- proval of Néeediss Suppl Instrument Co Ltd
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Verlflcatlon Report of Ambient Air Sampling

o H .
PM L onsite uTm: Report No : 6504015
Instrument ¢ PM-2.5 Sample Single Validation Date: 1-Apr-22
Manufacturer : Rupprecht, Patashnick
Model : 200-H
Serial/ID No. : EP2RP200029702
Environment ;
Humidity(%RH) : 51 Temperature (°C) : 27 Pressure {(mmHg) : 756
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578
Leak Test: Pass
Diagnostic Check:
PM-10 Iniet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation : _
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator (°C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 26.8 27.0
Flow Control :
Calibration mode : AMB Flow Device
Flowset: 16.67 LFM
Avg.Pressure at Ref. 1 746 mmHg.
Flow Measure {Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.66 LPM .01 LPM
Engineer : K:?L— FE Approve By: %
Phanuwat Suanbubpha Sarawut Keawsrinuai
issu Date: 1-Apr-22 Date: 1-Apr-22

This teport not be reproduced except infull, wuhout the wri
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RECALIBRATION
DUE DATE:

January 18, 2023

Calibration Certification information
Cal. Date: January 19, 2022 ‘Rootsmetef S/N: 438320 Ta: 294 K
Operator: lim Tisch Pa: 749.05 mm Hg
Calibration Model #:  TE-5028A Calibrator §/N: 1328
Vol. init | Vol Final AVel, ATime Ap AH
Run {m3) [ (m3]} {m3) (min} | {mm Hg) {in H20)
1 1 2 1 1.3190 3.7 1.50
2 3 41 1 1.0220 6.2 2.50
.3 5 6 1] 0.9290 7.5 3.00
4 i | 1 08590 B.7 3.50
5 9 101 1 0.6530f 14.8 6.00
Data Tabulation
Pa ( Tstd )
Vstd QOstd ‘n,/AH( P .sta) Ta Qa AH( Ta/ Pa)
(m3) | (xaxis) {y-axis) Va {x-axis) (y-axis)
0.9941 0.7536 1.2241 09951 0.7544 0.7673
0.9907f 09694 15803 0.5917 0.9704 0.8506
~ 0.9890 1.0646 1.7312 '0,9500 1.0656 1.0851
0.9874]  1,1495 1.8699 0.9884) 1.1506 1.1721
0.9793 1.4996 . 2:448% 0.5802 1,5011 1.5346
om0 1.63957 ms= 1,02667
QSTD b= -0.01202 QA h= -0.00753
= 0,98999 r= 0.85988
_ _ Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/ Ta) Va=|AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime _ Qa=|va/ATime
_Eor subsequent flow rate calculations:
- Pa_\ Tstd ), - f 1),
Qstd= lfm((\/AH( Petd )( Ta ))) Ga 1fm<< AH(Ta/Pa)) b)
Standard Condiions -
Tstd: 298.15 °K ‘ RECALIBRATION
" Pstas 760 mmHg
“Rey " US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H2G) . A0 Code of Federal Regulations Part 50 ta 51,
AP: rootsmeter manameter reading {mm Hg) Appendix B.to Part 50, Reference Method for the
Ta; actual absolute témperature 'K} Determination of Suspended Particulate Matter in
Pa: atzmal barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30,
b intercept
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-5009

Fusasduuignaay
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Calibratech

7#106-7 Moo 2

Co.,Ltd.

, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nenthaburi §1120

WIS ? .
’/"n'uln\“\\ @:5 ¥

NSC-TISI-TIE1 7025
CALIBRATION 0030

Tel(02) 964-6211 Fax.(02) 964-5155, c=mail : calibrutech . cal@yahos.com, ¢ .shbmiéch.cnl@h&zmsﬁ'l.,c‘oh_l

Certificate of Calibration

Certificate No. :

Submitied by

Equipment

Environment :

Date of Received
Date of Calibration :

Date of Issue

Calibrated by :

Calibration Method :

65-200022-1

Envilab Co,, Lid.

Page

340, 5401 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Elcctronie Balance

Manufacturer : Sarlorius Model : SECURAZ24-18
Serial No. 0034803270 ID No. : ELABBALANCENO4
Capacity : 20 g Resolution : 0.0001 g

On site calibration was carricd out at the Balance Room, Eavilab Co., Lid,

Ambient Femperature
Relative Humidity
Alr Pr(:;St: e

02 February 2022

02 February 2022

09 February 2022

Akaradalh lhipplclml

In-house method CAL-M200] basccl on UKAS Publication ref:

Edition 5, July 2015

: (23710238 °“C
571105800 %
M2

mbar:

LAB 14

Reference Standard Instruments  This cortilication is troceuble to the bitennational System of Uniis

Standard Weights

D No

2261-12262:4

The Uncertainties are for a con ﬁclcncc_ probabilily ol appruximaiciy 95%

Cert. Now
cCoz21310

A B A st

e [t

Rue Date
18 Nov 2022

Traceability

National Institiie ot Metrology (Thailand), tNIMT)

Approved by -

( Surachai Promithung )

Laborary Mapager

tlof2




Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120.
Tel(02) 964-6211 Fax {023 964-5155, e-mail : colibratech. cal@yahoo,com, catibratech .cal@holmail.com

Certificate No.

Result of Calibration

Certificate of Calibration

65-200022-1

: Without Adjustment

UUC Condition As-Received 1 Goud

Departure of indication from nominal value

Poge : 2 0f2

Neminal Value Correction Uneerlainty
(g) {w * (g)
0.0l 0.0001 0.00011
0.1 0.0001 (0001
i 0.0000 g.00011
2 0.0001 .00011
3
10
20
50
1o
200 -0.0004

This result ol calibration was lownd accurate o shown on date and place of calibration only.

This reported uncertainty of” measureincnl was based on 4 standard uncerlainty mutiplied by a coverage factor & = 291,

praviding alevel of conlidenee ol approximately 93%

Eeeenlric error

Repuatability

Load test :

A B

M op
C D

E.

-,0001 -0.0002 -0,0002 -0.0601 0.0000

Load test

Stedev.

200

0.00005

[+)
=

g

-ofo -

8

P

ety o Lrd
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CdliblatbCh Co.,Ltd o Mo TS 17825
741067 \400 2, buk]mprnchﬂsm 3 Rdl., Bangpood, Fakkred, Nonthaburi 11120 ' CALIBRATION 0030
Tel(02) 964‘6‘211 Fax, {02) 964-3155, c-muil ; calibratech. cal@yohoocom, calibratech . La!Oholmml com .

Certificate of Calibration

Certificate No. : 65-200022-2 ' Page : 1 0f2

Submitted by : LEavilab Co.. Lad.
540, 540/1 Soi Bangkhae 7, Boangkhae, Bangkolk 10160

Equipment : Electronic Balanee
Manutacturer : Sarlorius Model © SECURA3102-1S
Serial No. - 00344096935 ID No. : ELABBALANCENG]
Capacity : 3100 ¢ Resolution : 0.01 g

Eovironment : On site calibration was carvied oul at the Balance Room, Envilab Co., Ltd.
Ambicent Temperature : (23.710242) “C
Relative Humidity : L (57.61057.8) %
Alr Pressure A R mba

Date of Re‘cciyed : 02 February 2022

Date of Calibration : 02 February 2022

Date of Issue : 09 February 2022

Calibrated by : Akaradath Thippichai

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

Edition 5, luly 2015

Reference Standard Instruments : This cerlification is truceable (o the Intemational System of Units

Siandard Weights

D Na, Curt. No, Due Dage Traceabilily
F181-F182) 65-21004.9-1 31012022 National Institute of Meétratogy {Thailand), INIMT)
Approved by .

{ Surnschai Promthong )

Laboratory Manager

The Unccrm:mcs are for a conlidente probnbmly ol approximately 5%
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nomhabuzi 11120
el (02) 964-6211 Fax.[02) 964-5155, e-mail 1 calibratech. cal@yshoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. 1 65-200022-2

Result of Calibration : Withouwt Adjustiment

UUC Condition As-Received 1 Good

Departure of indication fromy nominal value

Nominal Value Correction Uncertainty
{8) (8 t (g
10 0.00 0.0082
20 0.00 10082
5 (.00 0.0082
100 0.00 (10082
00 0.00 - 00083 i
500 001 0.0085
100 001 00093
1500 001 001
2060 0.0 0012

3000 0.1 0.023

This result of calibration was found accurale as shown on dale and place of ¢alibration only.

Page : 2 0f 2

This reported uncertainty ol meastrement was based on a standard uncertainly mutiplicd by a coverage factor k = 2.00,

providing » level of confidence ol approximately 95%
Eceentrie error Load test oy g
A B C D E

000 001 002 900 000 2

Repeatability Load test : 2000 2

Stdev. : 4.000 g

-000.




Calibratech Co.,Ltcl.

7106-7 Moo 2, Sukhaprachasan 3 Rel., Bangpood, Pukkred, Nonthaburi 11120

Tel{02) 964-6215 Fax.(02) 964-5155, mail : calibmiech. calfiyakoo.com, colibritech.ealf@hetmail.cons

Certifieate No. :

Submitted by :

Equipnient :

Environment

Date of Received :
Date of Calibration

Date of Issue P

Calibrated by :

Calibration Method

»
13

Certificate of Calibration

64-200086-1 Page : 10f2

Envilab Co.,Lid.
540, 54071 Soi Bangkhae 7, Bangkhae, Baugkoek i 0160

Electronic Balance

Manufacturer : METTLER TOLEDO Moedel : XPR2

Serial No, : C011158261 ID No. : ELABBALANCENO7
Capacity : 21 g Resolwtion : 0.00000! g

On site éalibration was carried ow at the Balance Reom, Envilal Co., Lid.

Ambient Temperature : (23.210234) °C
Relative Humidity : (55.3 1o 55.6) %
Air Pressure 1010.0 mbar
25 March 2021

25 March 2021

27 March 2021

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

Edition 5, July 2015

Reference Standard Instrurents : This cerlification is raceable Lo the Intemational System ol Unils

Standard Weights

1D No.
E26i-E2624

Cert, No. Due Date Traceability
C02204101 17 Nov 2021 National Instilute of Mewology (Thailand), (NIMT)
Approved by

{ Surachai Promthong )

Laboratory Manager

CALIBRATION QD30




¥ bt

;Mg} } e, %@ rnn LA S Adend § 33 o 3 g," %}“&f:éy {3&%

e ML

Calibratech Co.,Ltd.
A06-7 Moo 2, Sukhiprachasan 3 R, Bangpoed, Pakkred, Nonthabwi 11120 !
Teld02) 964-62 1 | Fax 02} 9645158, cinail : eakibratech. calfgyahoo.com, colibratech .calgfhvail.eom

Certificate of Calibration

Certificate No. : 64-200086-1 Page : 2 of 2

Result of Calibration : Without Adjusiment

UUC Conditlen As-Received ;.  Good

Departure of indication [rorm nominal value

Nominal Value Correclion Uncertainly
(8) (g) * (g)
0,001 -0.000001 (.00060053
0.005 0.000000 00000034
0.01 -0.00U00 1 00000671
0.02 -0.000001 0.0000039
0.05 -0.000001 0.00001 1
0.] : 0.000001 0.000014
0.5 -0.000005 {(.000022
1 0.000000 4.000026
15 -0.000005 0LON37
2 " 0.000000 0.000034

This resull of calibralion was found aceurate as shown on date and place of calibraiion only.
"Fhis reported unceriainty of mensurement was based on a standard unceriainty mutiplied by a coverage factor k= 2.00,

providing a level of confidence of approximately 95%

Eecentric error Load test ! } g
A B C D E
0.000000 0.000000 0.000000 0.000008 0.000000 ¢

Repeatnbilily Load test : 2 g
Stdey. : 00000005 g

-ollo -




o NSC-TIS-TIS 17025
qrg TISTR CALIBRATION 001'1

]HAILA\‘D INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (] I8 I'R)

CALIBRATION CERTIFICATE

Submitted by  : Envilab Co., Ltd. B L
Address : 540, 540/1 Soi Bangkhae 7, Bangkhab;j;Bﬂn'gkh fB,gngléé -51\0__1‘60' Thailand.

Calibrated at : Electrical and Electronic Standards Laboratory, Indus"i_ria Mets fog'j(-ignd Testing Service Centre,

: Soi 1C, Bangpoo Industrial Bstate, Suk

Instrument Calibrated :

6. Audio Analyzer Kelthle
7. Condenser Mlcrophone' Briel&Kjae 4],80‘871‘{3288987;
Calibration Procedure: CP-102-04 based on JEC 60942-2003 'I'h;a S0 '\é"lévelbf instrament was
measured by standard microphone using an insert vc;i:t%gc-tqgl'ug;‘; bl

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

Laboratory (EEL), which are Iraceable to the International System of Umts through the National Institute of

Metrology (Thailand).
The information on actual reading is attached llerewifh and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 10 Mar. 2021

Reguest No. 21-64/0406 MTC No, EEL. BP. 68/0364

Description : Acoustic Calibrator (23+3)°C
Manufacturer : Pulsar ' (30 + 15) %

Model 1 106 : (101.325 + 1.500) kPa
Serial No. : 87098

thte of Calibration 1 12 Mar, 2021 1/2 5

The results r1elate only to the iterns tested/calibrated or vatue assigned.

Advetlising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained hiom the governor of TISTR,

FM.BLMTC.002 Rev.d

Head Cffice Office/Laboratory I Office

35 tiu 3 Tambon Khtone Ba, Amphoe Khtong'Luarg,  Soi 1C, Bangpoo Industriat Eslate, Sukhum' G i 6 Fhahonycthin Rrad, Cnatu\huk, Bargkek 10600,
Changssat Pathurthani 12120, Thailand - Amphoe Muang, Changwat Samutprakan 1 % il &g

Tel. {66} 0 2571 9000 ST Tel {66) G 2323 1672-80 ext. 115, 116 H6) 0 2519 114130 ext. 5218, 5225, 5217
Fax. (A&) 0 2577 9009 el Fa (66) 0 2323 9165

S R N handes

E-mafl : rumpaiatistr.onth websitesewvtisteorth - E-mall | micgtisivorth
’ o !":l\.‘i aly CO Liet. uﬁhﬂﬂ"ﬁﬂ YVUAILIANANLT

Sy



* ﬁ &
SSR-TISHTIS 17025
" "TISTH CALIBRATION 0037

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0406 MTC No. EEL. BP. 68/0364

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
ce Gp_ngl_itipn_g;l_(]l.@% kPa, 23,0 °C and 50 %RH,

Acoustie Qutput in dB re 20iPa, Corrected to Re

. Tolerance limit

Standard Microphone .
< 1BC60942:2003 Class 2

Type
1/2 inch Bruel&Kjaer 4180

Standard Microphone
Type.
1/2 inch Bruel&Kjaer 4180

To[urancg.hm:l
-*IbC60942 003.Class 2
0%

Standard Micropitone
Type Sy
1/2 inch Bruel&Kjaer 4180

W
E

Note: . No adjustment.
2. The calibralor pressure correction was:not inclided:

3. The microphone volume correction was riot included,

Calibrated by : Appwved by :

, m ¢
)
.............. il s
{(Mr.Tawikiat Iéimsamran) ” a)
R
*m&t{ti i
Electrical ﬁ:ad%qf;r&;%x ards Laboratory
Date of Calibration  : 12 Mar, 2021 ' Industrial Metrology and Testing Service Centre
Date of Issue : 16 Mar. 2021 Ref: 2011264031001 119001 212

End of Certificate

The resulls 1elate only 1o the iterns Lested/calibrated or value assigned,
Adivertising the ReporisCennilicate and publlicty of the results.except in full are prohibited unless written penmission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35040 3 Tambon ¥hiong Ha, amphioe Khlone Lu ng, < Soi 1€, Bangpoo Industral £state, Sukhumvit Road 196 Phahonyothin foad, Chatuchak, Bangkok 109060,

Changwat Pathurnthani 12120, Thatland JR Amphoe Muang, Changwat Sarnutprakan 10280, 1
Tet. (66} ( 2577 9000 “ - Tel (66) 0 2323 1672-80 ext. 115, 116 }O 2579 11 ext, 5219, 5225, 5217
Fax, (66) 0 2577 S00% Fax, (66) 0 2323 9165 2519 Sﬁ‘ié/
umale&cah r.orth
ﬁ‘lJSBﬁéﬂL%’\ Z'lﬂ(ﬂéh?

E-mait - rorepaigtisn onth Websitewawedistrorth  E-mail » micgptistr.onth
Envsmb Co.itd. J"!tﬂﬂ'} aﬂwmm}ma}um v




Alrgas

an Air Ligulde company

Gas Code:

i Ao WSO —

O O

Abrgas Specialty Gases
Airgas USALLC

6141 Easton Road
Flumsteadville, PA 18649
Alrgas.eimm

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Ex

piration Date:  Jan 03, 2030

" Customer: AIR LIQUIDE (THAILAND])
LTD
Part Number: EOSNI91E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB01464086 Cylinder Volume:; 148.7 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: At2022 Valve Cutlet; 660
CO,CO2 NO,NOX, 802 BALN Certification Date; Jan 03, 2022

Cerdification poerformed in accordance wilh "EPA Traceability Prolocel for Assay and Certilication of Gaseous Calibration Standasnds (May 2012) document EPA
500/R-12/531, using the assay procedures listed, Analylical Methodology does nol require correcion for analytical Interference. This cyiinder has a total analytical
uncenainty as stated below wilh a confidense level of 95%. There are ne significant impurlies which affect the use of this catibration mixiure, All concentrations sre ona

molpfmate basis unfess otherwisa noted,

Do Not Uise This Cylindor below 100 pslg-i-i:ee:’b.? magopascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative. Assay
. Concentration Concentration Method Uncertainty Dafes

NOX, 160.0 PPM 100.2 PPM G1 +-0.5% NIST Traceable  12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PFM G1 +/- 0.5% NIST Traceable 1212712021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +{- 1.0%: NIST Traceable 1242772021, 01/03/2022
SULFUR DICXIDE 100.0 PPM 100.2 PPM G1 +/- 1,0% NIST Traceable 1212772021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % G1 +{- ,8% NIST Traceable 1212712021
NITROGEN, Balance

CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Uncertainty Expiration Date

[ NTRM (8010241 KALCD48G4 98.48 PPM CARBON MOMNOXIDE/NITROGEN +/-0.5% Oct 16, 2024
NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN i 0.6% Oct 06, 2026
G’MIS. 1242066889118 322885 4294 PPM NITROGEN BDIOXIDEINITROGEN +-2,0% Sep 03, 2024
NTRM 11010419 KALOD4813 99,6 PPM SULFUR DIOXIDENITROGEN +- 0.8% Jul 28, 2023
NTRM 08010636 K019200 13.94 % CARBON DIOXIDEMNITROGEN +- 0,6% Jan 30,2024 .

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle l.ast Multipoint Calibration
Nicolet iS80 FTIR AUP2010245 CO2 FTIR Dec 02, 2021

SIEMENS ULTRAMATGE N1-C8-180 NDIR Dec 08, 2021

- Nicolet iS50 FTIR AUP2010245 NO FTIR Dec 16, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 28, 2021
Nicolet iS60 FTIR AUP2010245 S02 FTIR Dec 23, 2021

Triad Data Availabte Upon Request
NOTES:Gross Weight: 28.1 Kg, Net Weight. 5.1 Kg.

U OX5CX

‘/77/%/1/{ 4 7%;44,{%

Approved for Release

Tl Gl

FUMELrFS

Page 1 of 160-402305646-1

g kg
FHIneduwIQNae
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Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM18211
Calibration Date:  MAR 7 4 2021
Calibration Reference Equipment; 71417407

“Instantel certifies that the above product was calibrated in accordance with the,
applicable instantel procedures. These procedures are part of g quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the Notional Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is

available upon request, ™

The environment in which this product was calibrated is maintained within the operating || 2
specifications of the instrument. \

Please note that the sensor check function is intended to check that the sensors are
connected;’;‘;ggbe-unft installed in the proper orientation and suffr‘ciehj&_ {evel to operate |k,
properly. This function should not be confused with a formal calibra"tji“ﬁn, ‘mggich requires

ke

the sensors be checked against a reference that is traceable to o known standard.

“Instante! recommends that products be returned to Instantel-or ai izéd service ant
I T calibration facility for annual calibration:-

Calibrated By:

Xiaoming Yang

”~ . _
2 Instantel’ o Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642.

) p’l‘l

i

N
N N

2 = ' : N ‘9 ’/’i" ;“ 3
\ L . . a‘ "

© 2019 Xmark Corporation. Instantel and Instantelfogo are trademarks of Stanlags ¢ or Its affiliates, 71405201 Rev 15
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Frequency Response of UM18211
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Calibratlon Certificate iD
TH2068-088-030222-ACC-TH

Mattler-Toledo (Thaitand) Lid.

B4B/4 - B46/5 Lasalle Rd., Bangna Tai Sub-Disiric!
Bangna District, Bangkok 10280

+662 723 0382

MT-TH,ServiceSupport@mt.com

METTLER TOLEDO

NSC-TISI-TIS 17026
CALIBRAFION 0082

Accuracy Calibration Certificate

Customer
Company: Envitab Co., LIJ.
Addrsss: 540, 540/1 Soi Bang Khae 7, Bang Khae _— ;
City: Bang Khae Contact: Ngarmthip Sampanpuang
Zlp / Postal: 104860
State f Provinea: Bangkok
Order Numbar: I | ! m ‘
AN
+ 03317072480
Weighing Davice
Manufaclurer: Metiler To!edo Instrument Type: Weighing Instroment
Modek: XSR2050U Assst Number: NIA
Sarial No.: 8911363567 Terminal Modal: SRAT
Building: N/A Terminal Serial No.; 8911363567
Floor: 3 Teminal Assst No.: NIA
Max. Capacity _ Readability (&)
1 81g 0.00001 g
e 2209 00001 ¢
Procadure
Callbration Guidellne: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CPIWOOZi20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Eound calibation. Therefore, resuits for As Left correspond to As Found.

The sensitivily/span of the welghing Instrument was adjusted before calibration wilh a buiit-in weight,

In accordance with EURAMET cg-18 (11/20185), the lesl loads were selected io reflect the speciflic use of the weighing device or to

accommadale specific calibration condilions.

Start: 22.2°C

Temperatura

Humidity
End: 22.6°C | Star:§8.3 % _ End

As Found Callbration Date: 02-Mar-2022 Calibrator; N bon C
¥l 3
As Laf Callbration Date; NIA Wryuephon
Issua Data:. 03-Mar-2022 Naruephon Chonpraserisuk
Approved Signatory. z :
i Kassakorn Tassanachalsakul
1 Santi Jilniyom
[J Surachet Sukkate
Soflware Versich: 1.23.0.260 & METTLER TOLEDO. Page 1of 5

Repont Yersan: 2. $6.12 This in an olginal documant and may nat bie partally tep

Form Numzer: F1036 wiillen perrstion of the issuing calibravandd

HIELEER NI Y
daansdanuaugmn v

¥
oy

b Co,Lid




Calibration Certlficate ID
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Measurement Resuits

Repeatability
Tost Load: 709 _
AsFouad As Left O As Found
70.00001 g NiA ® AsLeh t {Tes! Peint
70000029 NIA ]
" 0.0000% g NIA -7
T 70.00002 g NIA
70.00003 9 TNIA
T 70.00001 g NIA . g
Ty " 70,0001 o NIA S
e T T 70.000024 NIA .
g 70000029 NIA oo
T 70.00003 g NiA ) i
k ;g
[S::::S;i 0.000008 g NIA J
a
G
The "d" in the graph sapresenls lia seadability of e tangelmterval ia which the
108l was parformed.
Tha sesults of this graph are based upon the absolule vaiues of the dilfarencos
from Lhe mean valus,
Eccentricity

TestLoad: 100g

As Faund As Loft
o 100.0000 g N/A
) 2 100.0002 g NIA
3 99.9999g NIA
4 9999389 NIA
5 100.0001 g NIA
S . 2 5
Maxtmum e "
Davialion 0.00029 NA As Found
The *d” in the graph represents the reedatility of the rangefinterval in which
the lest was performed,
Software Varsian, 1,22.0.260 @ METTLER TOLEDD Poge 20l 5

Report Version, 2016,52
Fefm Numper £103C
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Callbration Cartificate 1D
TH?068-088-030222-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found
- Raferance Value Indication Error of indication i Expanded Uncartalnty “
1 0.o0000Cg ) 0,00000 g i 0.00000 g 2.017 mg 2
P2 0.10000g 0.10000g ' 0.00000749 0028mg 2
© 3 0.50000g 0,50001 g 0.0000% g ~boamg L 2
% & __0.99999 g 0.9999% g . 0.00000 g 0.0%2mg | 2
5 | 199999¢ 2.00000 g 0.00001 g 0.040mg 2
LB 5000019 5.00001 g 0.00000 g 0.048 my 2
% 7! 10.00001 g 10.00002 g 0.00001 g 0.062 mg 2
|8 49.80998 g 50.00002 g 0.00004 g ~_b.13mg 2
; 9 i /100.000C g 100,0000 ¢ 0.0000g 0.23 mg p
1 10| 150000040 150.0000 g 0.0000 g 0.35 mg 2]
o 199.9689 g 199.9998 g -0.0001 g 0.42mg 2
pe H OAsFound
[V . -
+ Aslell
"g JS) ERUPI RIS seRmspRREE e SSRTRETE S B .
& :
g .
3 I ISR R e T T et 10 et 2}, s s s e g et rasramn e e . For mproved legisibly of the graphics
g L R gy '(_3""'*-..._,__4_ ' enly Increasing measurement peinls
- -y are shown and measutement polnts
g' 1 close (o zero ara not displayed,
& 09y rrernns - [ pase
B T TR LTI T [FTPR - wasimpen i
OB SO - . -
g &0 108 150 200

Callbrafion Ponts g}

The uncertainty staled is the expanded uncertainty at calibration obiained by multiplying Lhe standard combined uncertainty by the
coverage faclor k = which can be larger-than 2 according lo EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsibie for maiataining environmental conditions and the sellings of Ihe weighing instrument when it was calibrated.

Software Varson: 1.23.0.260
Repan Yersian 21612
Foim Mumber § {030

witlen permission of the sssuing cahbration labe

RMETTLER TOLEDO
This Is a» original dezument ahd may not o panially reproduces wiitiowt the

Page 30l 5

Lo a o
FUIRIRURIGNNRS
REan T ATUQUATA 1




Calibration Certificate |ID
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Test Equipment

All welghis used for metrological lesting are tacecable lo national or international standards. The weights were cakbratéd and certified by

an accredited calibration laboralory,

Welght Set 1: OIML E2
Weight Set No.: wes22
Ceutificate Number: 177036

Waight Set 2: QIML. E2

Weight Set No.: wWE76
Cerlificale Number: C205470237
Themo Hygromotar
Equipment No.: ANIOS e
Cerificate Number: 21H12
Remarks

Date of 1ssue:

Cailibration Due Date:

Dale of Issue:

Calibration Cue Date:

Date of ssue:

Calibration Due Dale:

06-Jan-2022

03-Jut-2023

It-Jan-2022

12-Jul-2023

14-Jun-2021

01-Jun-2022

FACT adjustment functionality aclivaled
Equipment condilion: Gaod

Nexi calibration according to customer's procedure

End of Accredited Section

The informalion below and any altachments fo this calibralion ceriificate are nol-past of the accredited cafibration.

Software Version. 1.23.0.260 OMETTLER TOLERO

Aepor Verston: 2.16.12 Ths'is'dn original document and midy not be pantially reprog
s 5

Form Number; F103C witten getnission of the issuing caltiratian 1Y %

Page 40l §

7%

g 0 L
b S soemngnans

SET 5 - 0 n
faanY s ILANQ I




Callbration Certificate 1D
TH2068-068-030222-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of tha Weighing instrument in Use

Stated is the expanded uncertainty with k=2 in use, The lormula shail be used fer the estimation of the unceriginly under consideration of
the errors of indication. The value R represents the net load indicalion in the unit ol measure of the device.

Temperature cogfficient for the evaluation of the measurement unceriainty in use:

Ternperalure range on sile for the evalualion of the measurement unceriainly in use:

Linearzatlon of Unceralnty Equation

L = 0.018 mg + 0.00497 mgig - R

1.5 105/ K

3K

_W2=0.06 mg + 0.00452 mg/g - R

NIA

To oplimize the stability of the lineadization, besides of tha zero load only increasing measuremant points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relattve Measuremant Uncertainty In Use for Verlous Net Indications (Examples)

Net Indicatlion

AsFound As Left

0.00220 g 0.018mg 0.82% NJA N

0.02200 g 0.018 mg 0.082% N/A MA

0.22000 g 00131y 0.0067% Nia N/A

2200009 0.029 mg 0.0013% | NIA  Nia

220.0000 g 1.1 mg 0.00052% NIA N/A

I+ 13 - v e o s o s e g -
)
- ~ 14
o 2z i
£ ] . D
! 2
| .- %
2 - e \
o el o T
1 E] 75 166 000001 2000 0001 0.0 0 3 i o
Woelghing Range (%] Rending lo)
As Found Asleft
The weighing range shown in the absolute uncertainly graph refers to the first intervalfrange of the device,
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Certificate of Calibration

Reference No. c 4182/2202-017 Certificate No, @ L2203-290
Custorner :  Envilab Co., Ltd: (Head Office) Page 1 of 2
540, 540/1 Soi Bangkhae 7, Bangkhae,
¢ Bangkhae Bangkok 10160

Equipment » Digital Thermo-Hygrometer

Manufacturar :  Testo

Model ¢ 608-H1

Serial No. . 83353807

ID Ne. I

Received Date . 7 March 2022

Calibrated Date : S Margh 2022

Issued Date v 15 Marech 2022
" Environment " Start Calibration | Stop Catibration
Ambient Temperature ( °C ) 24,7 { 255

Refative Humidity (% RH) Y L 52
Eélibrate_d by ; r:/ir Néttawul Reangdech

lipration Method

In-house mathod : by comparison with standard hygremeter for humnidity measurement function
anid comparison with standard thermometer for temperature measurement function into humidity/temperature chamber

i this res calibration
1. Reference standard instrument

Instrument Model Serial No.  Cerlificate No. Due Date.
1) Hygrometer HL-NT2-D 51468576 QR21-0851 13 May 22
2)  Digital Thermometer With Probe GT11 08000089  PSL-T0072/65 14 November 2022

2. This result of calibration was found accurale as shown on date and place of calibration only
3. This certificate can be traceable to International System of Unit:

- Through Thailand Institute of Scientific And Technological Research (TISTR}

- Through Quality Rebarn Co.,Ltd.

R el

Approved by : }2»0

i
0 Mr.Suphachai Saksri 3 Mr.Phayak Toolit ,Zv/Miss Tantaraporn Pettang

The reported uncertainty is based on a standard uncertainty mulliplied by a converage factor k = 2 providing
a level of confidence level of approximately 95 %

This canificale may ot te reprotuced other than in full excebl vith the prior weillen




Certificate No. : L2203-290 Page2of?2

Rasult of Calibration

Function : Humidity Measurement Reference Temperature at 25 °c

STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) {% RH) Uncertainty (% RH)
50.00 49.0 -1.00 2.3

Function : Temperature Measurement

STD UUC Reading VUG Error Measurement
Reading (') {c) {cy Uncertalnty (£ C)
26,012 26.0 0012 0.35
Resoluton: .~ 0.1 (Q) . 0.1  %RH

STD= Standard
UUC= Unit Under Calibration

** End of Calibration Report **
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Cahbratech Co.,Ltd.

F06-7 Moo 2, Sukbaprochasan 3 R, Bangpoed, Pakkred, Nonthaburi 11320

Tel{03964-62) 1 Fax (021 964-51535, e-mail ; calibratech. cal@yahoa.com, calibeatech _calgihotmail.com

Certilicate No. :

Submitted by :

Equipment :

Environment ;

Date of Received
Date of Calibration
Date of Issue

Calibrated by :

Calibration Methied

Certificate of Calibration

64-420055-1 Page : T of2

Envilab Co.,Ltd.

340, 540/t Soi Bangkhac 7, Bangkhac, Bangkok 10160
pH Meter (Pocket)

PH meter

Manufacturer Entech Model © pHTestr 30
Range : -1,00 to 15.00 pH Reselution 1 0.01  pH
Serial No. : 2856418 IDNo. : ELABPHTEST3016

On site calibration was earried out at the Laberatory, Envilab Co..l.td,
Ambient Temperature : (24,5 (o _25,0)"C

Relative Humidity @ (35040 54) %

24 March 2021

24 March 2021

24 March 2021

Bunjerd Masri

In-house method CAL-M4201 dircct measurement by using cerlified reference material (CRM)

Reference Standard Instraments ¢ This certification is traceable to the International Syslem of Units

Standard Buffer Solution

pH Cert, No,
4.004 61208711
6.985 61191143
9.963 61208865

LotNo,  Exp. Dale Traceabilily
684575 0! Sep 2021 CPA chem
684576 0t Sep 2021 CPA chem
684577 01 Sep 2021 CPA chem

Approved by : % e

NSG-TISI-TIS1 7028
CALIBRATION 0030

ﬁimjerd Masri )

Supervisor




AT I P Al X
Calibratech Co.,Ltd.
Z06-7 Mon 2. Sukbaprachasan 3 R, Danepeod, Pakkred, Nombabari 11120
Teli2) 964-6211 Fax.[02) 964-5135, c-muil ; calibratech. cali@yabog.com, ealibiatech  cal@@holmail com

Certificate of Calibration

Certificate No, 1 64-420055-1 Page : 20f2

Resuit of Calibration ;
UVUC Condition As-Received :  Good
Funetion : pH meter with electrode

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

Adjusiment Curve Siandard Bulfer | UUC Reading Correction Uncertainty
al noming! pH {pH) (pH) { pH) {+pH)
4.004 4.00 {101 0.011
47,10 6.985 7.00 -0.01 0.020
9.963 10.00 -0.04 0.053

Remark
P UUC : Unit Under Calibration

2 pH meter does not have valiage mode because the plug can not BNC socket

This resull of cafibralion was tound accuraie ag shown on date and place of calibration only.
This reported uncerlainty of measurment was based on astandard uncertainty muliiplied by a coverage factork = 2,
providing a level of conlidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

i

__CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES . . . .. f
) 3
53444 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 :%

TEL. 0-2717-3000 FAX. 0-2719-9484 5

Certificate of Testing

Equipment : DO Meter
Manufacturer: Hanna

Mode : Hi 9146

Serial No. ; G0007931

ID No. : EDOHI914607831

16 March 2021
19 March 2021

Received Date :

Test Date :

"‘“g;‘

Cert.No.: 21TW57
Page.: 1 of 2

T s

,,,,.,—-_;-\..;;2 .y

Reference : 2103-06690DN-1
Submitted by : Envilab Co.,Ltd (Head office) ;
540, 540/1 Soi Bangkliae 7, Bangkhas, ‘/?
Bangkhae, Bangkok 10160 py
82
Laboratory Condition : Temperature (25 +5)°C 6”
Hurmidity (80 = 20) % \
Test Procedure : In - house method : CP-CHY9 ?9}
by Comparison Technique with Azide Modification Method \
Calibrated by : Walalak Sirthean ;
" i
Approved by : % : ¥
Approved Signatory '

(./) Malee Butkruea
( ) 8aithip Meangmai
( }Warakorn Lerngagtrakul

Issue Date :

A

1{“" g

viwiing G, Lid,

23 March 2021

J
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Cert.No.: 21TW57
Page.: 2 of 2

,‘% Result : Dissolved Oxygen Meter Adjustment With Air 100 %

N Dissolved Oxygen Probe No.: KCA1AD1TAF
Y

3 Titration Method DO Meter

M Standard Deviation
‘% {Azide Modification Method) Reading

Y (mg/L} {mg/L) {mgiL)
% _ _

: 8.00 8.17 0.00

\TI
4

h
,,;}{ This report was certified only for the insirument we tested.lt is allowable to use for study

X the system efficiency, The environmental impact control and present to organization it may concerned
} Intand to use for advertising and referral purpose is prohibited. This report may not be reproduced
"'75){ other in full without written approval of the laboratory
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pekkred, Nonthaburi 11120
Tel(02) 964-6211 Fax(02) 964-5153, c-muii ; celibratech. cali@yahoo.com, calibratech.cal@hotmait.com

Certificate of Calibration

Certificate No. @ Gd-400527-3

Submitted by : Fnvilab Co., Ld.

NSC-TISI-TIS170R5
CALIBRATION 0030

Page : 10f2

340, 54041 Soi Bangkhac 7. Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)
Manufacturer © M-LAB
Range : NA "C
Serial No. : 100613-0

Model : BIC-140
Resolution : 0.1 °C
1D No. : ELABREFRIGI140I.

Environment : On site calibration was carried out at the Laberatory, Envilab Co., Ltd.
Ainbient Temperature {34.510 250) "C
Relative Fumidity ! (351058 %
LineVoliage (224.010225.0)V

Dale of Recci\{c‘\t}; : 15 Oc!oli'ei:ﬂ" 2021 |

Date of Calibration 1 15 Qctober 2021
' 16 Octobier 2021

Calibrated by, Bunjerd Masei

CAL-M4004, TLAS:G-20

Calibration Melﬂ!j‘-
,,"_U},c temperature scale used was bascd‘oh‘IT 5-90

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
400046 & 400023 64-4004443-1 29 Mar 2022 National Inslitute of Metrology Thailand (NIMT)

The Uricertaintics are for a vonfidence probability of approximately 95%

Approved by : {%(-\/

— :
{ Bunjerd Masri )

Supervisor




Calibratech Co,,Ltd.
106-7 Moo 2, Sukbaprachasan 3 Rd.,, Bangpood, Pakkred, Nonthaburi 17120
Tel{02) 964-62 11 Fa.(02) 564-5155, c-mail ! calibratech. cnlyahon.com, calibratech cai@hotmail com

Certificate of Calibration

Certificate No, : 64-400527-3

Without Adjustment
Good

Result of Calibration :
VUUC Condition As-Received @

Function ; ‘Feniperature measuremenl

This instrument was selting air venlilation al positien 0 (¢loge)

Page : 2 of 2

Inside of Chamber

W =038 m
2 4 D =03 m
4 &5 ©
1 3 H =115 m
3
o Capacity = 0,15 m
o
H
Hi2 8
9
) D42
Test Senin Indieating - o v
2 Measured T al " OY 60 Sensor No. serlai
Point | Tempera Temperature Meastived Temperature ( ’:l)fqy ensor No. 5 Um.erl's.mty
("¢} () H0C ) 2 {3 4 N Y R T P B B 1 o))
200 200 0.0 19.9 [ ws | wr | we | wy | 199200 198 | 201 .33
Test Seriing Indieating Measured Measured Overall
" Point Temperature Temperature Unitormity Stability Variation
{("C) {"C) "¢y ("C) {"C) ("C)
200 204 20.0 0.4 0. 0.4

Remavk The uncerainty is not combine uniformity ol the air chamber

Fhis resull ol catibration was found accurate as shown an date and place of calibration only.

This reported uncertainty of measurement was based on g standard unceniainty multiplied by a coverage lactor k=2,

providing a1 level of confidence ol approsimately 95%

-olo -




Certificate No. :

Submitted by :

Equipment

Environmeni :

Date of Received

Date of Calibration :

Date of Issue

Calibrated by :

Calibration Method

C'lllblﬂlCCh Co.,Ltd. - L
706+7 Moo 2, Sukhapictasan 3 Ril, Banwoud el ) '. . . ' CALIBRATION 0030
Tel02) 966211 Fax.(02) 964-5155, c-mail ¢ Ci\)l‘

Certzflcate of Callblatlon

64-400569-1 Page : 1 of2

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

Air Chamber {Refrigerator)

Manufacturer © M-LAB Model ;. BIC-140
Range : N/A °C Resolution : 0.1 “C
Serial No. 1011 ID No. : ELABBODCI40N02

On sile calibration was carvied out at the Laboratory, Envilab Co.,Ltd.

Ambient Temperature : (23.010238) "C
Relative Humidity : {(55t0 60) %
Line Voltage +(224.010225.0) V
12 Noverber 2021. '

12 November 2021

18 November 2021

Bunjerd Masri

CAL-M4004, TLAS G-20

The temperature sealg.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. Cerl. No. Due Date Traceability
400046 & 400023 64-400443-] 29 Mar 2022 National Institure of Metrology Thailand (NIMT)

Approved by Aa/\/

(‘ﬁ’Lmjcrd Masri)

Supervisor

ot L frma ey e g




Calibratech Co.,Ltd.
77106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthabun 133120
Tel {023 964-6211 Fax.(02) 964-5153, c-mail : enlibratech. cal@ynlwo.com, colibratech . cal@Bhomail.comt

Certificate of Calibration
Certificate No. : 64-400569~1

Without Adjusiment

Good

Resalt of Calibration :
UUC Condition As-Received ;
Function : Temperalure measurement

This inslrument was setiing ah ventilation at position 0 (close)

Page : 20f2

Inside of Chanmber

W =038 m

N T 2 L 1 D =035 m
1 3 H =115 m
g Capacity = 0.13 w
o]
1.
W
Test Indicating )
Paint | Temperattie: |- Temperature i Uneertainty
oy oy g1 9| (oo
4.0 4.0 3.3 34 1 4.2 .57
Test Setting Indicating Measured Measured Overatl
Point Temperature Temperature Uniformity Stabitity Variation
"C) ("C) ("C) (*C) {("Cy (")
4.4 4.0 4.0 1.0 (L 1.0

Rk The uncertainly is not combine uniformity ol the air chamber

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

This reporied uncertainly of measurement was based on a standard uncertainty multiplicd by a coverage factor k = 2,

providing a level of confidence of approximately 95%

-o0o -




Calibratech Co.,Ltd.

FAH6-7 Moo 2, Sukhaprschasan 3 1k, Bingpood, Pakkred, Nonihabsri 11120

TALNNS
’l/,dl ,]‘.\v\\“

HSC-TISI-TIS17025
CALIBRATION 0030

Telf02) 964-621 1 Fax.(02) 2615155, ¢-maik ¢ calibmteeh . cal@fyahoo.com, calibratech cal@hotnailcom

Certificate of Calibration

Certificate No.

Submitted by :

64-400163-2

Envilab Co., Ltd.

Page : 1 of 2

3440, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment :

Manufacturer :

Range :

Air Chamber (Oven)

N/A

Serial No. : B319.0600

Environment

Ambient Temperature :

Relative Humidity :

Line Voltage :

Date of Received
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

24 March 2021
24 Marel 2021
25 March 2021

Permpon Chanpu

CAL-M4004, TLAS.G-20

Memmert

Model : UL 75
Resolution : 0.1 °C
IDNo. : N/A

On site calibration was carried out at the Laboratory, Envilab Co., Lid.
(30.0t031.5) °C
{501 55) %
(224210 225.2)V

The temperature scale used was based on ITS-90

Reference Standard Instruments
Standard Digital Thermomeler with Thermocouple probe

ID No. Cert. No
400029 & 400032 63-400450-1

: This certification is traceable fo the International System of Units

Due Date
30 Mar 2021

Traceability
National Institute of Metrology Thailand (NIMT)

Approved by : 47 e

u . .
( Bunjerd Masri )

Supervisor




Calibratech Co.,Ltd.

7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoed. Pakkeed, Nonthabnei £1120
Tebdn2) 964-6211 Fax(02) Y64-3155, ¢-mnil ¢ catibratech. calivahiov.com, exlibratech cali@homiail.com

Certificate of Calibration

Result of Calibration :

VUC Conditlon As-Received :

Function :

~Certifieate No. : 64-400163-2

Without Adjustment

Good

Tempcmlurc measurement

This instrument was selting air ventilation a1 position 0 {close)

" Page T 262

Inside of Chamber

-:( W=040 m
2 4 D =03 m
A ) <
1 3 H =05 m
Capacily = 0.07 m]
3
H
Hi2 8
8 ¢
i w2 se
5em 0
¥ ‘} oi2 ¢
y Front N
<+ W >
Test Setting. Indicating
. ) _ Measured Temperature { * C) @ Sensor No, Uncertainty
Point | Tempemture | Tempernture
°cy ("Cy {(°C) 1 2 3 4 5 [ 7 5 | 9 {(+°C)
104.0 103.5 103.5 10401 1043|1043 | 104.2] 1042 ] 10329| 103:7] 104.2] 104.] 0.69
§10.0 109.5 109.5 L1001 10.4( 1104] 1102 110:2 109.9] 109.6§ 1102 110.1 0.69
180.0 179.0 t79.0 175.0] 180.3 | 180.2] 180.2 [ 1803 | 180.03 179.0] 180.4| 180.3 0.95
Test Selting Indicating Measured Measured Overall
Point Temperature " Temperatwre Uniformity Stability Varialion
("Cc) ("¢ (°ch (°C) ("C) (°¢)
104.0 103.5 103.5 0.5 ¢l 0.8
1106 109.5 109.5 0.7 0.1 1.0
180.0 179.0 179.0 L5 0.2 1.7

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a siandard uncertainty multiplied by a coverage (actork =2,

providing a fevel of confidence of approximately 95%

-olo-
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Calibratech Co.,Ltd. NSC-TISH

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi H 120 CALIBRATION 0030 ;
Teh02) 964-621 § Fax.(02) 964-5155, ¢-mail : calibratech_cal@yahov.com, calibratech .eal@hotmail.com ‘

Certificate of Calibration

Certificate No. : 65-400053-1 Page : 1of2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhac7, Bangkhac, Bangkok 10160

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB29
Range : N/A ‘C Resolution :0.1  °C
Serial No. : L617.0156 IDNo. :  ELABWBWNB29INO] |
Envirenment : On site calibration was carried out at the Laboratory, Envilab Ce., Ltd. E
Arnbient Ternperature : (22.71023.5) °C
Reluhve Hmmdlly : 451030y %
Lme Vo}tagc : (224.0 1022500V
Date of Received : 02 February 2022 |

Date of Calibration : 02 February 2022
07 February 2022

Date of Issue,

Calibrated by Permpon Chanpu

Calibration i\rIc‘thﬁ;ﬁf“ ¢ This 111strumcm was calibrated by In- house method C A M4006 based on ASTM E715-80
'Thc temperature scale used was based onlTs90

Reference Standard Instruments @ This certification is traceable to the International System of Uhits

Standard Digital Thermometer with RTD probe

1D No. Gert. No. Due Date Tracesbility
400029 & 400031  64-400588-1 24 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /% /

{ Bijerd Masti)

Supervisor

The: Uncertainties are for a confidence probability ol approximately 9




7106~ 7 Mo 2 Su]\haprﬁchasm IRd, Bangpuod Pakkred, Nonthaburi | 1120 )
TLI(O'»‘) 96_‘ 62} Fa ,(02) 964-3155, prmiail c1labntcch cal@ilyahoo.com, ¢ nhbmtcch.cal()houmﬂ s

Certificate of Cahbra‘czon
Certificate No. :65-400053-1 . Page

Result of Calibration ;. Withoul Adjustment
VUC Condition As-Received : Good

Fonction ¢ Temperature measurement

.......02/ 40-4.
] YScm
‘ sep> .
Front
Test Seumg Indicating Measured Temperature (" C) @ }Kcé‘sured Measured
. Uncerlainty |
Point Tempcramrc “Temperature Sensor No. Stability
o)l ey | o)y [y 2] 345 [ o (°C)
95.0 950 | 950 95.351 95451 93.51 | 95.66 | 95.56 fl'r:,O_.ﬁl‘) Q,Q6

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

providing a level of confidence ol approximately 95%

-ofo -
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= * - .
Calibratech Co.,Ltd. _
Fi106-7 Moo 2, Sukhaprachasan 3 R, Bangpood, Pakkred, Nonthaburi 11120 gsc-agi"]:i-gﬁlggao
Tel{02Y 9046211 Fux.(02) 964-5155, e-mail : culibratech. calf@yahoo.com, calibratech_calg@hoimint con ALl

Certificate of Calibration

Certificate No. @ 64-300152-2 Page : 1 of 2

Submitted by : Envilab Co.,Ltd.

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

Equipment : Cylinder
Manufacturer : PYREX Ciass: A
Capacity 50 ml Graduation : I ml
1D No. ¢ C-WW-002/21

Environment Ambient Temperature : (23+42) °C

Relative Humidity {50+ 15) %
Air Pressure : 1012.9 mibar,

Date of Received : 02 March 2021
Date of Calibration @ 12 March 2021
Date of Issue {2 March 2021

Calibrated by : Areerat Sombun

Calibration Methed ; In-house method CAL-M3G01 based on ASTM E 542-01

Reference Standard Instraments ;. This centification is traceable to the Inlernationut System of Unit

Electronic Balance.

10 Mo, Cert. No. Rug.Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of’ Metrology (Thailand) (NIMT)
Approved by : ‘

{ Wipa Tovadec)

Supervisor

25




T

ST

FSradiy s ey

i

SO

Calibratech Co.,Ltd.
1 186-F Moo 2, Sukhaprachasan 3 Rel., Bangpoad, Pakkred, Nonthaburi 11120 _
Tel{02) 964-6211 Fax{02) 964-3153, c-mail ¢ calibrutech.calf@yalna.con. ealibmtech.caléihotmail.com :

Certificate of Calibration

Certificate No. : 64-300152-2 Page 1 2 0f2

. . [+)
Result of Calibration : This result of true Volume is referred 10 standard temperature 2120 C

UUC Condition As-Received :  Good

Nominal Volume ( ml } Measuring Volume (ml )

30 29.93 :

50 50.01

Uncertainty of 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 measurernent was based on a standard uncertainty multiplied by a coverage factor k = 200,

providing a level of confidence of approximately 95%

-olo -

—




1,017 feu e . 1 -
Calibratech Co.,Ltd. 2
2/106-7 Moo 2, Suklaprachasin 3 R, Bangpood, Pakkred, Nowthaburi 1720
Tel (12) 964-62 11 Fax b2y 964-31535, e-mail 1 ealibrreeh. valfiyahoocom, calibmech cali@hotmail.com

Certificate of Calibration

Certificate No. 1 64-300152-6 Page : T of2
Submitted by Envilab Co.,L1d.

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

Equipment Cylinder
Manufacturer : Witeg Class: A
Capacity 1000 ml Gradustion : 10 ml
ID No. : CWW-029/18

Envirenment Ambient Temperature : (23+2) D.C

Relative Humidity ¢ (50%15) %
Alr Pressure : 10i2.9 mbar.

Date of Received 02 March 2021
Date of Culibration : 12 March 2021
Date of Issue 12 March 2021

Calibrated by : Arceral Sonibun

Calibration Mecthod ¢ In-house methad CAL-M300] based on ASTM E 542-0]

Reference Standard Instruments @ This cerfification Is traceable io the Inteimational System of Units

Electronic Balance

iD No. Cert, No, Due Date Traceability
241002 63-200378-1 02 Jun 2021 National Institule of Mcirology {Thaitand} (NIMT)

Approved by

( Wipa Tovider )

Supervisor

.

S

NSC-TISI-TI5 17025
CALIBRATION 0030




Calibratech Co.,Ltd.
22106-7 dou 2, Sukhaprachasan 3 Rd., Bangpoat, Pakkeed, Nonthaburi ) 120
Tel{0%) 954-621 | Fax 02} $63-5155, eomail « eslibratech_caltiynhoo.com. enlibiatech .calighotnail.eom

Certificate of Calibration

Certificate No. 64-300152-6

Result of Calibration This result of true Volume is referred to standard lemperature at 20 e

UUC Condition As-Received:  Good

Nominal Vohane (ml )

Measuring Volume { mt )

500 502.85
1000 1001.86
Uncertainty of measurement with in * 017 mt

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

This reporied uncerlainty of measurement was based on a standard uncertainty muliiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-olo -

Page : 2 of 2
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TSP High Volume Sampler Calibration

Verification Report No.
D6506 -TSP 02

PM L] Onsite
Site: wW¥w ubhudu i1da
UTM : 47P N1514475 E654269 Date: 2 Jun 22
Sampler: ETSP#02 Technical: Wisan R.
Recorder: ECRANG15315224 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1011.0 Correcled Pressure (mm Hg): 758.3
Temperature (deg C): 30.0 Temperalure (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.21 2119 54.0 53.49 Slope = 14,1679
2 10.56 1.971 52.0 51.51 Intercept= 23.6311
3 7.65 1.667 48.0 47.55 Corr. coeff.= 0.9979
4 4.14 1.237 420 41.61
5 3.69 1.168 40.0 39.62 # of Observations: 5
Range of Chart 40
at 1.1 - 1.7 m3/min. 48
60.0
500 == =—— ] == ! /f o
Ly LA :
i / Calibrated by : 2
: / { Wisan Ritthikamon )
HEE == = e e = S e B S S | 2 June 2022
209
-1 i 1 1 & == — & Approved by : ”/
wf——————t - - —— e —— } ( Sarawut Keawsrinual )
2 June 2022
oo ) 100 @ 250 N W)
e a3 FETTAA 7; [N

b P it TP N TR A PAR TR a1
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PM10 High Volume Sampler Calibration
Verification Report No.
C6506 -PM 01
L pPm [ Onsite
Site: 138w UL i
UTM : 47P N1514475 E654269 Date: 1 Jun 22
Sampler: EPM#20 Technical: Wisan R.
Recorder: ECRDS01618124 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1011.0 Corrected Pressure (mm Hg): 758.3
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press, (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0,00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa ! IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.11 2.150 50.0 31.61 Slope = 10.0313
2 9.52 1.907 44.0 27.81 Intercept= 9.4984
3 6.31 1.554 40.0 25.28 Corr. coeff= 0.9936
4 4.55 1.321 36.0 22.76 SFR=1.132
5 2.94 1.063 32.0 20.23 SSP= 3299
# of Observations; 5
Range of Chart 32
at SFR +10% 34
150
-
RUET) /
<
Jp (S S P TR S e .;_é__.__'._ .
Calibrated by : .
T R I (Wisan Ritthikamon )
1 June 2022
5 1sa
| wo
pproved by :
I, I B A '_ [ j ( Sarawut Keawsrinual )
1 June72022
n.n"m [E 100 150 200 250 ..;_1'5'«1\".1‘:‘;'1 L‘ulnﬁ]‘l' n fﬂrj\]
: S Hovorma LG AL LI
o.Lfd,  GRERTAE A AP
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Neediss Supply Instrument Co., Ltd.

S ROUNLER T WEISIWAT ISaUWES RELawY 10380 530 Soi Bongidion 7 Bongidsue Bongiihon Bongros
Tel O2-80R2-3980-2 Fox, 02-802 3988 € Infodnoedias com

SO, Analyzer Verification Test Report

Calibration Report No.: 6506007
Calibrated Date: 1-Jun-22

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO. 43C

Manufacturer THERMO
S/N: ESOTE43C703317

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.4 °C Humidity:_47  %RH
Calibration Report
Zero Span
Status T T :
Reference Reading Drift Reference Reading Drift%
(PPR) (PPB) (PPR) (PPR) (PPB) .
Before 0.0 6.1 6.1 400.0 380 -5.0
After 0.0 0.6 0.6 400.0 406 1.5
Single Point Calibration Chart
500 -
450
400 8 7R3
@ 350 g
e 300 e
2 250 i -
B 200 = T Ai—— -~
& 150 -
100 e
co 181 T
0
o 06 400
Reference (PPB)

By

L,

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co,, Litd.
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Neediss Supply Instrument Co., Ltd.
536 S0 Borgrhon 7 Bongkinae Bongkhos Songkok

Tl 02 8005 39302 Fiax OR-BI-0786 I Soroadchas mony

MODEL ; SO2 ANALYZER Model 43C THERMO DATE : 1-06-2022
S/IN . ESOTE43C703317
Test Function Value Before After
fRange 500 (PPB) 500 500
-650 653
PMT VOLTS -450--850 (V)
990 985
LAMP VOLTAGE 950-1,200(V )
32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEG C
49 49
CHAMBER TEMP 47-51C
25 2.5
COOLER TEMP -5-(-2) DEGC
764 765
iPRESSURE 400 - 1000.0 mm Hg
042 0.4
IFLOW 0.350 - 0.650 LPM

Calibrate By :  “>—ieAo \SAcA_

AR §
q 4

1 S ) i 5
GAATTIHIEAT
&

Approve By :

Sirirat Poonlak

Date: 1-Jun-22

Sarawut Keawsrinual

eJun-22

e neediss

Neediss Supply Instrument Co.,Ltd.

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.
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NOx Analyzer Verification Test Report

Calibration Report No.: 6506001 Page:1/2
Calibrated Date: 1-Jun-22
pm L[]  onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C412226
Calibration System
Calibrator Unit Standard G_as
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 47 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) {(ppb) (ppb) {ppb) Drift%
NO 4.0 0.0 4.0 408 400.0 1.0
NO, 4.4 0.0 4.4 7.0 0.0 0.9
NOx 8.4 0.0 8.4 415 400.0 1.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 0.4 0.0 0.4 400 400.0 0.0
NO, 0.5 0.0 0.5 20 0.0 0.2
NOx 0.9 0.0 0.9 402 400.0 0.2
Single Point Calibration Chart
490 1 408.0
g 400 / 400.0
S 350 -
§ 300 ﬂy
&’ 250 After
5 200 f -~--#--- Before
X i
[}
<

This report not be reproduced except infull,without the written approval of Neediss Supply Instcument Co., Ltd.
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536 FALLSHA 7 UEIILWLA MENINLe HNMNT 10180 536 Sol Bangidice 7 Bangkhae Bongkhae Bangkok

G2 -BOR -I980-2 Foax. 2802 -3988 . info@rwo ot g

Tea

DATE :1-06-2022

MODEL : NOx ANALYZER Model 42C THERMO
S/N : ENOTE42C412226
Page:2/2
Test Function Value Before After
|Range 500 (PPB) 500 500
-675 -678
|PMT VOLTS -450 - -850 (V)
LAMP VOLTAGE 950 - 1,200 (V)
; 43 43
INTER TEMP 15-45DEGC
49 50
|CHAMBER TEMP 47-51C
-2 -2
|ICOOLER TEMP -5-(-2) DEG C
350 380
|[PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
JOZONEATOR FLOW 0.035 - 0.075 LPM -
12/9.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate By : m- Approve By : k/

Sarawut Keawsrinual

Sirirat Poonlak

Date: 1-Jun-22 Date: 1-Jun-22

ﬂ@@d!SS
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This report not be reproduced except infull,without the written approval ofNeedlss Su ly Instrument Co,, Ltd.
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Envitlab Co., Ltcd. %40,540/1 Soi Bangkhae 7 Bangwhae Bangkhae Songkok 10150
Tel : 0&-802-3577-8 Fux, 02-A02-3773 E-mail : infa@evitesting.com
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Verification Test Report

Report No.:
6506 -SLM 02
PM [] Onsite UTM: 47P N 1514462 E 654258
Calibrated Date: 1 June 2022
Site : VBFMAULIURL 1A
Equipment: Sound Level Meter
Manufacturer: NEEDISS
Model: NDSM 309
Serial : 8008
Environment: Temperature 25 °C  Humidity 58 %RH
Reference Standard: acoustic Calibrator Class 1 Model 4230, Bruel8Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022
Result of Test
Reference Standard instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.80 0.14 93.66

!

Calibrated By:

( Wisan Ritthikamon )
1 June 2022

V2%

FUTRIAURIANA B

i
Lol ! [ o
¢ mn'vﬁi‘vf_W;z.;vEa.m! &
' bl

sl 453

A pro;/e By

(Sarawut Keawsrinual)

Date: 1 June 2022

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

L www.evitesting.com

Environmental responsibiliny with acsuracy measurement
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TSP High Volume Sar'npler'cj_ll_bration

Verification Report No.
E6506 -TSP 01
= PM O Onsite
Site: 13¥n LAuhudu 1A
UTM : 47P N1514475 E654269 Date: 2 Jun 22
Sampler: ETSP#03 Technical: Wisan R.
Recorder: ECRANG 15315224 Approval: Sarawut K.
CONDITIONS
Barometric Press. (hPa): 1011.0 Corrected Pressure (mm Hg): 758.3
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 753.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Seriali#: 1328 Date Cerlified: 19 Jan 22
CALIBRATIONS
Ptate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.01 2084 52.0 51.34 Slope = 13.9233
2 9.63 1.876 48.0 47.39 Intercept = 21.4403
3 7.52 1.659 44.0 43.44 Corr. coeff=  0.9932
4 5.57 1.429 42.0 41.47
5 2.64 0.986 36.0 35.54 # of Observations: 5
Range of Chart 38
al 1.1 - 1.7 m3/min. 45
&0.0 7 | 1 ]— | | |.
i | 1 | | |
[ | |
| L |
500 E 1 , ',’ i
| | | ‘_/"/ | |
| | | ] = |
0.0 ! I . L2 ] {
' ! / ! | Calibrated by :
] ] | ] ] ] \
§ [ | | ( Wisan Ritthikarmon )
| [ | 2 June 2022
2 S P MR B S —Ss 1 :
i (b
200 | ’ T 1 -
_l | | | | |
| I I i I proved by
) — i i : - ! ( Sarawut Keawsrinual )
P || S ) 2 June 2022
1 1 1 ] | %)
| | | L1 Bt AT B
e 050 10 150 1 250 3 .’ir\’;n“\ LS 1‘-"?““""1 Lﬁﬂ(ﬂ
s i oy R B AR 1
- g HARBNTRISA RLIRUIE
Wit L, g b
This report shall not be raproducod mept inhdl, withoul the weitten appaoval of Envilab Co.,Ld.
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PM10 High Volume Sampler Calibration

Verification Report No.

00

AR | A

Calibrated by :

C6506 -PM 02
L PMm [ Onsite
Site: 13w WAuludy e
UTM : 47P N1514475 E654269 Date: 1 Jun 22
Sampler: EPM#21 Technical: Wisan R.
Recorder: ECRDS01618124 Approval: Sarawut K,
CONDITIONS
Barometric Press. (hPa): 1011.0 Corrected Pressure (mm Hg): 758.3
Temperature (deg C): 30.0 Temperature (deg K): 303.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.32 2.168 48.0 30.34 Slope = 7.2415
2 9.71 1.926 44.0 27.81 Intercept = 14.2248
3 7.31 1672 420 26,55 Corr. coeff.=0.9905
4 542 1.441 38.0 24,02 SFR= 1132
5 2.36 0.953 34.0 21.49 SSP= 3547
# of Observations: 5
Range of Chart 35
at SFR +10% 36
B0

K

( Wisan Ritthikamon )

1 June 2022
; 150 |t Tl S . A S, U S S |

y ( Sarawut Keawsnnual )

W ;: , 1 June 2022

Yom w - B o o TTaE NG
mUmin, e .
Envilab Co.Ltd, e 'imv»)uqmlggwn s
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Neediss Supply Instrurment Co., Ltd.
536 FAULHMA 7 0VIICRUA IFRITKUA NIV 10160 536 Soi Bungkhoe 7 Bangihoe Bangkhoe Bmgkok

Tel 02802 3980-2 Fox, 02807 - 3988 E intogowedics com

SO, Analyzer Verification Test Report

Calibration Report No.: 6506005
Calibrated Date: 1-Jun-22

PM ] Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
S/IN: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.5 °C Humidity:_48 %RH
Calibration Report
Zero Span
Status - - :
Reference Reading Drift Reference Reading Drift%
(PPB) (PPR) (PPR) (PPR) (PPB) R
Before 0.0 2.8 2.8 400.0 408 2.0
After 0.0 0.6 0.6 400.0 405 1.3
Single Point Calibration Chart
500 -
450 - 408.0
P 405.0
E 350 /‘_/—
L 300 —
2 20 — —
) [ S ————— e T ettt -
€ 150 PE i
100 —
50 {28 "
0 W
o 06 400
Reference (PPB)

This report not be reproduced except infull,wi
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- Neediss Supply Instrument Co., Ltd. {K

536 TOCUNIR 7 LINNIHSA (SRUNEA NTUnKY 10160 536 Soe Bongkhoe 7 Bongkhae Bangldhoe Bongkok RV
ol O2-802.3P60-2 Fox, 02-80G2- 9988 LIV OGO0Cd6E COM

— —

MODEL : SO02 ANALYZER Model 43C THERMO DATE : 1-06-2022
S/N :ESOTE43C668327
Test Function Value Before [ After
|Range 500 (PPR) 500 500
650 653
IPMT VOLTS -450--850 (V)
990 985
LAMP VOLTAGE 950-1,200 (V)
32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45 DEGC
49 49
CHAMBER TEMP 47-5{C
-2.% 2.5
COOLER TEMP -5-(-2) DEG C
764 765
PRESSURE 400 - 1000.0 mm Hg
0.42 04
FLOW 0.350 - 0.650 LPM
SR g nnead
: % ol 5 :-::m‘;a;'iF{r}.}"“ﬁl:""ﬁ‘;?"-""
e - - el o e
Calibrate By : %MM A Approve By :

Sirirat Poonlak Sarawut Keawsrinual

T @neediss

Neediss Supply Instrument Co.,Ltd.

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.
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Neediss Supply Instrument. Co.. Ltd.
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NOx Analyzer Verification Test Report

Calibration Report No.: 6506005 Page:1/2
Calibrated Date: 1-Jun-22

pm Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C789390
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
S/N: 792 S$02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/IN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.2 °C Humidity: 46 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 6.3 0.0 6.3 399 400.0 -0.1
NO, 3.8 0.0 3.8 11.0 0.0 1.4
NOx 10.1 0.0 10.1 410 400.0 1.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 400 400.0 0.0
NO, 0.3 0.0 0.3 2.0 0.0 0.2
NOx 0.5 0.0 0.5 402 400.0 0.2
Single Point Calibration Chart
450 -
) :22 ——. Fvidg
g 300 S e / =
] o~
& 250 / ——e— After
E 200 / ~=-N--- Before
Z 150 —
< 100
50 463, -l
0
0092 400.0
NO;Referenge Value (ppb)

. B T o T Lo s S L
G TR AR Lt

el AR

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

Yoy b IR S PPy
wa know the Dest th

WIVE ENVIronMment




i neediss SO fI6a Twnene Bumnfuliui [

] Neediss Supply Instrument Co.. Ltd.

556 MRLLOUUA 7 IUTdER AnUTSWR DETIMhY 16180 S35 Son Bongcnoe 7 Bongkinne Bongknoe Bacgkow
Tal OR-BOZ-A980-2 Max, OZ-BOR -AF08 = infodcvmclisin gom

MODEL : NOx ANALYZER Model 42C THERMO ' DATE : 1-06-2022
SIN : ENOTE42C789390
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
©75 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950 - 1,200 (V)
43 ' 43
INTER TEMP 15-45DEGC
49 50
CHAMBER TEMP 47-51C
-2 -2
COOLERTEMP  -5-(-2)DEGC
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
|OZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 12/9.1
(No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope :
Calibrate By : “"”’*"Wm‘ﬂm Approve By :
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Jun-22 Date: 1-Jun-22

S RadILAN AL

2077 dhaaau Gl GIEMAT v

This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.
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Envilad Co., Lid. 340540/ | Soi Bangkhae 7 Bangknae Bangknos Sorghok 10180

Tal : 02-2802-3577-8 Fax, 02-802-2773

E-mail ; infa@evitesting.com it T Hemona S et s
Verification Test Report
Report No.:
6506 -SLM 03
] PM [J Onsite UTM: 47P N 1514462 E 654258
Calibrated Date: 1 June 2022
Site : W¥nAuluau s1da
Equipment: Sound Level Meter
Manufacturer: NEEDISS
Model: NDSM 309
Serial : 8002
Environment: Temperature 25 °C  Humidity 58 %RH
Reference Standard: acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial N0.1351075
Date of Calibration : March.21, 2022
Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.70 0.04 93.66

I

Calibrated By:

( Wisan Ritthikamon )
1 June 2022

Wit/

9,‘-
SadnRnAEY

Ly et
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FEann
Ervilal L '\i' 1)

AbprO\;é By:

(Sarawut Keawsrinual)

Date: 1 June 2022

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

| www.evltesting.com

Environmertal responsibility with accuracy rmeasursmient
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_ RECALIBRATION
TISCH
) January 19, 2023

Enwronmental

Calibration Certification Information
Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 K
Operator: Jim Tisch Pa: 749.05 mm Hg
Calibration Model #:  TE-5028A Calibrator S/N: 1328
Vol. Init | Vol. Final AVol, ATime AP AH
Run (m3) {m3) (m3) (min) {(mm Hg) (in H20)
1 1 2 1 1.3190| 3.7 1,50
2 3 4 1 1.0220| 6.2 2.50
3 5 6 1 0.9290| 7.5 3.00
4 7 8 1 0.8590| 8.7 3.50
5 9 10 1| 0.6530] 14.8 6.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd 1/ AH('PETH' Ta Qa A"'( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9941 0.7536 1.2241 0.9951 0.7544 0.7673
0.9907 0.9694 1.5803 0.9917 0.9704 0.9906
0.9890 1.0646 1.7312 0.9900| 1.0656 1.0851
0.9874 1.1495 1.8699 0.9884 1.1506 11721
0.9793 1.4996 2.4483 0.9802 1.5011 1.5346
m= 1.63957 m= 1,02667
QSTD b= -0.01202 QA b= -0.00753
r= 0.99999 = 0.99999
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
Qstd=| 1/m (,\/M{ -fa_ T““ ))-b) Qa=| 1/m ((‘fAHi Ta/Pa )) -h)
“Standard Conditions
Tstd: 293._15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30.
b: intercept
m: slope

www.tisch-env. com-
TOLL FREE: (877)263-7610
FAX: (513)467-9009

Tisch En‘v};onmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002
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711067 Moo 2, Sukhtprachasan 3 Rd., Bangpood, Pakkred, Nonthaburl 11120 A TR
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Certificate of Calibration
Certificate No. : 65-200022-1 Page : 1 of 2

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

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

Environment : O site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23710238 “C
Relative Humidity : (57.1t0580) %
Air Pressure  : - 10120 mbar

Date of Reccived : 02 Fcbruary 2022

Date of Calibration : 02 February 2022

Date of Issue : 09 February 2022

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certilication is traceable to the International System ol Units

Standard Weights
1D No. Cert. No. Due Date Traceabilil
E261-E2624 C02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)
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Appraved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probabilily. ol approximately 95%
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Certificate of Calibration
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Certificate No. : 65-200022-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Carrection Uncertainty
(g) (g) ()
0.01 0.0001 0.0001 1
0.1 0.0001 0.0001 1

| 0.0000 0.0001 1
2 0,000 0.0001 1
5 0.0000 0.00012
10 0.0001 0.00012°
20 -0.0001 0.00013
50 0.0000 0.00014
100 00002 0.00020
200 00004 | 000038

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 standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
-0.0001 -0.0002 -0.0002 -0.0001 0.0000 g

Repealability Load test : 200 g
Stdev. : 0.00005 g
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

P e
Certificate of Calibration

65-200022-2 Page : 1 of2

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

Electronic Balance

Manufacturer : Sartortus Model . SECURA3102-1S
Serial No. : 0034409695 ID No. : ELABBALANCENO3
Capacity : 3100 g Resolution : 0.01 g

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

Ambient Temperature : (23.7t10242) “C
Relative Humidity 0 (57.6 to 57.8) %
Air Pressure 1012.0 mbar
02 February 2022

02 February 2022

09 Fcbruary 2022

Akaradath Thippichai

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

Edition 5, July 2015

Reference Standard Instruments : This certilication is traceuble lo the lntemational System ol Units

Standard Weights
1D No.

F181-F1821

Cerl. No. Duc Date Traccability
65-210044-1 31 Jul 2022 National Instilute of Metrology (Thailand), (NIMT)
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Approved by : 4

{ Surachai Promthong )

Laboratory Manager

The Uncerlainties are for a confidence probability of approximately 95%
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Certificate No. :

Result of Calibration :

Certlflcate of Callbranon

65-200022-2

UUC Conditlon As-Received : Good

Departure of indication from nominal value

Without Adjustment

Page : 2 of 2

Nominal Value Correclion Unecertainty
(g) (g) t (g
10 0.00 0.0082
20 0.00 0.0082
50 0.00 0.0082
100 0.00 0.0082
200 0.00: 0.0083
500 -0,{_ij"| 0.0085
1000 -0.01 0.0093
1500 -0.01 0.011
2000 -0.01 0.012
3000 -0.01 0.023

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 uncertainly mutiplied by a coverage factor k = 2,00,

providing a level of confidence of approximately 95%

Eccentric error

Repeatability

Load test : 1000 g

A B c

0.00 001 002 0060 000

Load test

Stdev. ;
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NSC-TISI-TIS 17025
CALIBRATION G037

ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0383 MTC No. EEL. BP. 59/0365
CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.

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

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

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

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature (23 1-3) °C
Manufacturer : Bruel&Kjaer Relative Humidity : (50 + 15) %

Model : 4230 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 11351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 bascd on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measurcd by standard microphonc using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

measured values only,

Date of Receipt 10 Mar. 2022 .r ﬂ/p%/
ety B a0 2
Date of Calibration 21 Mar. 2022 WLy - SNEMRIRNREY 1/2
b Co.Lid.
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RE2ZHE FEIERIUR MEIER v

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

Head Office

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

Tel. (66) 0 2577 9000

Fax, (66) 0 2577 9009

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

Office/Laboratory

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

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tol, (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax, (66) 0 2579 8592

E mail : sumalee@tistr.or.th
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EL TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0383 MTC No. EEL. BP. 59/0365
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measurcd Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.66 -0.34 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainly Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Brucl&Kjaer 4180 997.8 -2.2 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.55 +0.50 £3.0%

Note : 1. No adjustment.
2. 'The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : ’ Approved by :

0 R R S R Y ]

(Mr.Wcerachai  Decechaiyac)

Electrical and Electronic Standards Laboratory
Date of Calibration | : 21 Mar. 2022 Industrial Metrology and Testing Service Centre

Date of Issue : 22 Mar. 2022

(X R 2/2

End of Cettificate

] T T . e S
The resulls relate only to the items tested/atil el e E L 'h;.]f% ity
Advertising the Report/Certificate and publicity of the results except in full are |_>rr)h:bite(3’_ friteiss v ft,r__-.._..d'-, jg%‘pﬁf’?’ﬂﬁ“ﬁ"ﬂé{ﬁ‘ﬂr@?&l gavemariof TISTR,

FM.BLMTC,002 Rev.4

Head Office Office/Laboratory Office

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

Tel, (66) O 2577 95000 Tel, (66) 02323 167280 ext. 115,116 Tel (66) 02579 1121-30 ext, 5219, 5225, 5217
Fax. (66) O 2577 9009 Fax, (66) 0 2323 9165 Fax, (66) 0 2579 8592

E mail : rumpai@tistr.or.th Website:vwav.tistr,orth  E-mail : mtc@tistr.onth E-mail : sumalec@tistr.or.th




Airgas.

an Alr Liquidé company

Airgas Specialty Gases
Airgas USA LLC
6141 Easton Road

Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: EOSNI91E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB0146406 Cylinder Volume: 148.7 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Qutlet: 660
Gas Code: CO,C0O2,NO,NOX,S0O2 BALN Certification Date: Jan 03, 2022

iration Date: Jan 03, 2030

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical intarference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a

male/male basis unless otherwise notad,

Do Not Use This Cylindar below 100 l.e. 0.7 al 8.
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 1212712021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 12/2712021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +/- 1.0% NIST Traceable 12/27/2021, 01/03/2022
SULFUR DIOXIDE 100.0 PPM 100.2 PPM G1 +/- 1.0% NIST Traceable 12/27/2021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % G1 +/- 0.9% NIST Traceable 12/27/2021

NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010241 KALO04894 98.48 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Oct 16, 2024
NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +/- 0.6% Oct 06, 2026
GMIS 124206889119 CC322885 4,294 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03, 2024
NTRM 11010419 KALCO4813 99.6 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jul 28, 2023
NTRM 08010636 K019200 13.94 % CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 30, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Dec 02, 2021
SIEMENS ULTRAMATGEE N1-C8-180 NDIR Dec 09, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Dec 16, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 29, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Dec 23, 2021

Triad Data Available Upon Request

NOTES:Gross Weight: 28.1 Kg, Net Weight: 5.1 Kg.

UFEOX5CX

Approved for Release

5 kg
315D ILWIE N
HIRNTTEN Y AU QTR

Page 1 of 160-402305646-1
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-laboratory.com k
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Accredited JCDM,2615H
ISO/IEC 17028

Supplement to Calibralion Certificate No, Q22008276

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER ! INSTANTEL
MODEL / TYPE : 721A2601/721A3301
SERIAL NO. : UM14631/UM14631[EVMINMMATE4631]
CLID. NO. ! 252200218
JOB CONTROL NO. H 220125008276

CUSTOMER : ENVILAB CO., LTD. [ HEAD OFFICE ]

540,540/1 SOI BANGKIIAE 7,

BANGKHAE, BANGKHAE BANGKOK 10160

DATE OF RECEIVED : 25 January 2022 DATE OF ISSUED : 04 February 2022

Report of calibration screenlng must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd,

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

/4

Approved By : Mongkol Yotsoontorn

Authorized Signatory
04 February 2022

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

em of Units ( SI)

4.4
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Certificate No, Q22008276A1
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230
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Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE : 721A2601/721A3301

SERIAL NO. g UM14631/UM14631[EVMINMMATE4631]

DATE OF CALIBRATION

>0

26 January 2022

ENVIRONMENT CONDITIONS
Temperature : @3t 2°c Relative Humidity : (55 £ 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 bascd on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.,
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042,

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N, 11424,

TRACEABILITY :

1. The measuremenits are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0070-21, Due Date 23 July 2022.

2. The measurements arc traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022.

3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022,

UNCERTAINTY :

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

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

Certificate No. Q22008276 |
as 0 . r:’,‘.d'] f
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CALIBRATION LABORATORY Co.,LTD. &,

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

ANS! Rational Accradilation Boand
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com 4, 6@5\ orpinemn vl

DIMENSIONAL MEASUNEMENT

CLC

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 54

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

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

Certificate No. Q22008276

F3-011-04/01-12

### End of Certificate #&#
S,

page3 of 3

pa— ACOM-2814
180/18C 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X ) without adjustment ( ) adjustment
C ATA
1. ACCELERATION RESULT
Test point . STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) T (% ofrdg.)
1 S0Hz 1.000 1.044 -0.044 1.1
2 50 Hz peak 2.000 2.069 -0.069 1.0
3 50 Hz 3.000 3.088 -0.088 1.0
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) (frequency ) Mode (mm/s) (mm/s) (mmvs) * (%ofrdg.)
10 50 Hz 10.000 10.089 -0.089 2.3
20 50 Hz peak 20.000 20.097 -0.097 1.8
30 50 Hz 30.000 30.157 -0.157 1.0
*3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) (frequency ) Mode (mm) (mm) (mm) * (% ofrdg.)
0.01 50 Hz 0.010 0.010 0.000 6.0
0.02 S0 Hz peak 0.020 0.020 0.000 3.1
0.03 50 Hz 0.030 0.030 0.000 2.7

@clccalibration
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