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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. CO-005-66 12 Jun 23 11 Jun 25 -
Calibrator Particulate Matter < 10 um (PM,) 11MX
2 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 um (PM, ) 1901

3 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

4 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

5 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24pP1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

6 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)

7 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24HT755 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)

8 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24HT753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)

9 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -

1200636463
10 [Nitrogen Dioxide Analyzer |Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
Instrument 42C-67174-356
11 [Standard Gases (Mixture)  [Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24 -
1201778117
14 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200636467
15 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
16 |Standard Gases (Mixture) Carbon Monoxide Airgas EBO162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
17 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24 -
2205070113
18 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 102/24 27 Feb 24 26 Feb 25 -
2205070106
19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122681 7 Nov 23 6 Nov 24 -
Acceleration Level UM13206
20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24042942 30 Apr 24 29 Apr 25 -
Acceleration Level UM12395
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-067 17 May 24 16 May 25 -
(Acoustic Calibrator) 6306 Co.,Ltd.
22 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.
23 |Sound Level Meter Leq 24 hourss Lamaxr Lagor Ladn Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1 Jul 25 -
0005398 Co.,Ltd.
24 |Sound Level Meter Laeq 24 hourss Lamax Lagor Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24063 18 Jan 24 17 Jan 25 -

00391458
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NAC Accredited calibration laboratory % ,//R\?

JIRANATEE ASSOCIATES CO.,LTD ISO/IECJ7025:72017 “hily W JIRANATEE ASSOCIATES CO.,.LTD
NSC-TISI-TIS 17025 =TIS] =
Sl brion i NSC-TISI=TIS 17025

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Flow measurement laboratory
Calibration services department.

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Continuation of Certificate of Calibration Number CO-005-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a

Certificate No. . CO-005-66 Page 1 of 2 Pages medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.
MEASUREMENT ITEM : Top Load Orifice Calibration procedure: Table 1: The results of @ Standard calibration data
MANUFACTURER : Andersen Instruments The Orifice gas ﬂ‘”f/ device was calibrated against Flow rate Pressure Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [05]
MODEL/TYPE . G25A Standard Rotary Displacement Meter (Roots Plate [Pa] [Ta] [Tm] ¥
SERIAL NUMBER : 11MX Meter) I:adel GGISb/IMC/WZ-Zp} The Wi-CL-004 m*/min mmHg ‘e °c mmHg inH,0 il
was used as a calibration guideline.
1D NUMBER : UAE.ANV.008/2543 g 1 0.705 754.535 24.09 23.49 51.470 1.745 1318 0.656
CONDITION AS-RECEIVED : Used item Traceability: 2 0.998 754.592 24.01 23.68 55.777 3.453 1.855 0.922
CUSTOMER § Uni(eg Analyst and Englneerlnvg Consultant Co.,Ltd. This certificate provides a traceability of The 3 1.124 754.473 23.93 23.53 37.502 4.619 2.145 1.066
81Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, measurement to recognized the national 4 1172 754.436 23.39 23.00 27.960 5.187 2275 1.128
Bangkok 10260 standards, and to realization of the international 5 1418 754.502 23.52 23.02 28.014 7.616 2.756 1365
system of units (SI) through the VSL (National
RECEIVED DATE 102 Jun 2023 Metrology Institute of Netherlands) via Certificate Slope (m): 2.02897
II\SIISE::l[J:;FrIE\AENT DATE 1; jz: ;g;: number: G2211901 Intercept (b): .0.01391
Uncertainty of Measurement: Correlation coefficient (r): 0.99986
Th i t is based
e reported uncer‘tamt){ of meas.ur.emen is base: Uncertainty (k=2): 0.015 m/min
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: CQV&'_VGQL?factOr k=2, Which for a normal N
Temperature 1230430 c distribution corresponds to a coverage probability
Retative HuIHIE 55‘0 ; 1‘5 0 %RH of approximately 95%. The standard uncertainty
Al Hetic P 3 10i0 x 10‘ hP: has been determined in accordance with the GUM Table 2: The results of @ actual calibration data
{tmospheric Pressure B +: a ‘Evaluation of measurement
data - Guide to the expression of uncertainty in Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [0g]
measurement’ Plate . [Pa] [Ta] [Tm] ¥
CALIBRATION CONDITION: m’/min mmHg =C °c mmHg inH,0 m?/min
Preconditioning 124 hours at ambient conditions. 1 0.705 754.535 24.09 23.49 51.470 1.745 0.829 0.658
Measurement Condition : The average values during measurement are 24.0 “C and 56.4%RH. 2 0.998 754.592 24.01 23.68 55.777 3.453 1.166 0.925
3 1.124 754.473 23.93 23.53 37.502 4.619 1.349 1.070
4 1372 754.436 2339 23.00 27.960 5.187 1.428 1.130
NOTED: The certificate is valid only to the item calibrated on date and place of calibration. 5 1.418 754.502 23.52 23.02 28.014 7.616 1.730 1.368
Slope (m): 1.27084
TABULATION OF RESULTS: Intercept (b): -0.00875
The table on next page give the measured values.
Correlation coefficient (»): 0.99986
Uncertainty (k= 2): 0.015 m*/min

***End of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES €O,

Calibrated by:

Approved signatory: |

Mr. Parinya Booncharoen
[J Mr. Sorawit Thachalad Calibration Department Manager
[ Miss Jittraporn Lertsomphol

NAC

JIRANATE ASSOCIATES CO, .

wnansluan

wnanslumuny

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1251

Certificate of Calibration Rah 71 o

Equipment : U Tube Manometer

Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.

Serial No.: -

ID No.: UAE.EFM.077/2566

Condition As-Received: Used ltem

Received Date: 03 April 2024

Calibration Date: 11 April 2024

Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 = 2) °C

Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No. Due Date
MP-0176-23 12 Sep 2024

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

wnansluAuAl

Result of calibration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Applied Pressure

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

High-port side
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.05
8.05
9.05
10.05
11.05
12.05
13.05
14.05
15.05
16.05
17.05
18.00

The uncertainty of measurement was * 0.11 inH-0

*Ap= High-port side - Low-port side
*UUC = Unit Under Calibration

Range : 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

UUC Indication

Low-port side Ap Error
0.00 0.00 0.00
-1.00 2.00 0.00
2,00 4.00 0.00
-3.00 6.00 0.00
-4.00 8.00 0.00
-5.00 10.00 0.00
-6.00 12,00 0.00
-7.05 14.10 0.10
-8.05 16.10 0.10
-9.05 18.10 0.10
-10.05 20.10 0.10
-11.05 22.10 0.10
-12.05 24.10 0.10
-13.05 26.10 0.10
-14.05 28.10 0.10
-15.05 30.10 0.10
-16.10 32.15 0.15
-17.10 34.15 0.15
-18.00 36.00 0.20

The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor 4« = 2, providing a level of confidence of approximately 95 %.

-o0o-

Cert.No.: 24P1251
Page: 2 of 2

nanslupuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N—
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484
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NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 24P1367

Certificate of Calibration Rahs 71 o

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550
Condition As-Received: Used ltem
Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 = 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15)%

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model

DPI142

Serial No.
1422505046

Certificate No.
MP-0094-23

Due Date
1) Standard Barometer 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

6.The certificate is valid only to the item calibrated on date and place of calibration.

7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Suksan Khankaew
23 April 2024

Calibrated by :
Issue Date :

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v/] Attapol Panurach

wnansluAuAl

Result of calibration:- Without adjustment
Function:- Absolute Pressure Measurement

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

Cert.No.: 24P1367
Page: 2 of 2

Increasing Pressure

Applied Pressure (hPa) 957.13 | 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35 | 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61
Decreasing Pressure

Applied Pressure (hPa) 1032.61| 1021.84 | 1010.88 ] 1000.82 | 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.62 2.83

The uncertainty of measurement was * 0.25 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor &= 2, providing a level of confidence of approximately 95 %.

-00o-

nanslupuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i \Q_///

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AN
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CALIBRATION 0008
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Certificate of Calibration = Certfic=te :‘;f s

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.130/2550

Condition As-Received: Used ltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3) °C
81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity: (50 £20)%

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 ABA339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua Approved Signatory :
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

[v ] Viporn Tantiyawutti

[ 1Unnopphol Harachai

wnansluAuAl

Cert. No.: 24H755

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 44 3.9 1.6
25.0 60.0 61 1.0 1.7
25.0 80.0 76 -4.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) #°C)
20.007 20.5 0.493 0.72
25.032 25.0 -0.032 0.72
29.997 30.0 0.003 0.72
35.010 35.0 -0.010 0.72
40.019 39.5 -0.519 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

nanslupuny



Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949

Airgas.

an Air Liquide company

MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS

Test Date : Nov 1,2023
Grade of Product: EPA PROTOCOL STANDARD
o . Customer: AIR LIQUIDE (THAILAND)
Juif : Gas Analyzer (NO2) Model : 42i - .
facturer : Thermo Scientific Serial Number : 1200636463 Part Number EO5NI9T1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Standar ncentration Dilutor Detail PGVP Number: A12023 Valve Outlet 660
L P——— Gas Code: CO i N 2,BALN ificati g 2023
Sulphur Dioxide (S0z) | 44.68 PPM  Manufacturer : Thermo Scientific /CO2,NO,NOX.S02,E Certificatian Date: .Jul 06, 20
1P ) Expiration Date: Jul 06, 2031
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
Methane (CH4) - PPM Serial Number : 1180540071 600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
R 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
Carbon Monoxide (CO) 984.8 mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Cylinder No. : EB0143262 Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals
Expiration Date : Jun 21,2024 ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
— — Concentration Concentration Method Uncertainty Dates
Multi-point gas test data
NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Analyzer Display [ . NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ] SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
DS WGP MIRS % smemmes
0 o o (€] -1.2%
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 NITROGEN Balance
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.43 GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +/-0.4% Jan 04, 2031
:Acceptable Limit + 5% PRM 2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +1-0.4% Apr 25, 2031
Multi-Point Gas Test Chartl PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
450 GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
= 400 400:6- NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
2 350 co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028
T 300 o NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 14, 2025
g o %
2
& ?gg 5 ANALYTICAL EQUIPMENT
s
E 100 — Instrument/Make/Model Analytical Principle Last Multipoint Calibration
< 50 el Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
0 - SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
§ Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 50 100 150 200 250 300 350 400 450 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Reference value (ppb) Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
—— Analyzer Display ]
Calculate b -e by
coee @/ cenNON.. /.. 2023.. 01..s.Nov ..2023
Approved for Release Page 1 of 1
Page 1of lenasliAIuny

nanslumunay
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MULTI-POINT GAS TEST REPORT

Airgas.

an Air Liquide 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)

LD s
Part Number EOSNIST1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number: A12023 Valve Outlet 660
Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date: ~ Jul 06, 2023

Expiration Date: Jul 06, 2031

Certification performed in a

rdance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standar

s (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
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do

Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

Test Date : Dec 18,2023
i : Gas Analyzer (CO) Model :
turer : Thermo Scientific Serial Number : 1201778117
Standard Gas Concentration Dilutor Detai
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHq) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;[l:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 40.00% 20.0 20.7 0.7 3.4 3.4
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.37
:Acceptable Limit + 5%
Multi-Point Gas Test Chart]
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ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable 06/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM C2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +/-0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +/-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Nov 01, 2027
co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028

NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 14, 2025
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 1 November, 2023 Certification No. 390/23
Page : 1 of 5
Object § Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type E WL-21
Mfg Code i Wireless Receiver 2205DR0113
Wind Sensor 2205DT0113
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1013.5 hPa

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

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015

-

“ Digita) B isal ﬂ 20001
. @ arometer Vaisala \95 CBIB%N@ 5

Calibrated by : [/JGWL Singdi ‘ | W
Mr. Watcharapol Subwat Mr.Piso6d Pfomsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 390/23

1 November, 2023 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 s = i 1.0 0.0
3.02 = = e 3.0 0.02
5.00 & = & 5.0 0.0
7.04 = w 2 7.0 0.04
9.02 o = = 8.9 0.12
11.02 - = & 9.0 2.02
13.01 = = e 13.0 0.01
15.01 = < S 14.9 0.11
17.02 = » = 17.0 0.02
20.02 = = = 19.9 0.12
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by : 6&’£ Q ~

Mr. Watcharapol Subwat

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 390/23

1 November, 2023 Page : 3 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.68 1009 0.68
1007.51 1007 0.51
1007.13 1007 0.13
1006.90 1007 -0.10
1006.72 1007 -0.28
1006.59 1006 0.59
1006.28 1006 0.28
1006.05 1006 0.05
1005.84 1006 -0.16
1005.48 1005 0.48
1009.61 1010 -0.39
1009.76 1010 -0.24
1009.69 1009 0.69
1009.45 1009 0.45
1009.24 1009 0.24
1008.89 1009 -0.11
1007.66 1008 -0.34
1006.99 1007 -0.01
1006.29 1006 0.29
1004.56 1005 -0.44

Average

Calibrated by : C\)ﬁjd"m’ﬁ\

Mr. Watcharapol Subwat

Mechanical Engineer

onanslummuny

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 390/23

1 November, 2023 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure

75132 757 0.32
755.69 756 -0.31
755.41 755 0.41
755.24 755 0.24
755.10 755 0.10
755.00 755 0.00
784,77 755 -0.23
754,60 754 0.60
754.44 754 0.44
75417 754 (08 g
T57.27 757 0.27
757.38 757 0.38
757.33 757 0.33
757.15 757 0.156
756.99 757 -0.01
756.73 757 -0.27
755.81 756 -0.19
755.30 765 0.30
754.78 755 -0.22
753.48 758

Average

Calibrated by : (;\&WL

Mr. Watcharapol Subwat

Mechanical Engineer
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CALIBRATION LABORATORY CO.,LTD. \\:_///
JIacMRA

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
e
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AT

CLC “hdiaa

MENSIONAL
Accredited ACDM-2814

THAI METEOROLOGICAL DEPARTMENT

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

N

CERTIFICATE OF CALIBRATION

The Result of Calibration
FOR

Certification No. 390/23

NOMENCLATURE b VIBRATION METER
IN ber, 2 e
e o 5 08 MANUFACTURER . INSTANTEL
MODEL / TYPE E 721A2501/721A2901
Standard Temperature Sensor Reading
. SERIAL NO. : UM13206/UM13206
Temp. Reading Correction
°c ¢ e CLID. NO. L 251900276
45.12 45 042 JOB CONTROL NO. § 231106122681
30.21 30
i CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
16.42 156 0.42
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 06 November 2023 DATE OF ISSUED : 09 November 2023
Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.
Calibrated By : Suwit Phuanbusabong
Calibration Engineer
Approved By : Mongkol Yotsoontorn
Authorized Signatory
09 November 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units (SI)
Certificate No. Q23122681
F3-011-04/01-12 page 1 of 4
{1 -
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CALIBRATION LABORATORY CO.LTD. <. ,$np CALIBRATION LABORATORY CO.LTD. <. afam
2110-1114,65 S Prasert Man 29 eek 4, Praset Manukit Ro. Lacptrao, Banglo: 10290 % 5 o B 2110-11.14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manckit R, Ladphrao, Bangkok 10230 ;]aﬁgﬁ} B S
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com Ny " ST Tel. 02-678-0353-4 Fax: 02-678-2672  wwht.callaboratory.com E-mail:sale@calaboratory.com DA Nl - LR

AR 4 NN
s (AR

CLC DIMENSIONAL MEASUREMENT CALIBRATION AND
Accredited Accredited ACDM-2814

1S0/IEC 17025
1SO/IEC 17025

REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

FOR CALIBRATION DATA
1. ACCELERATION RESULT
NOMENCLATURE i VIBRATION METER Test point STD Reading [ DUC Reading Correction Uncertainty
MANUFACTURER 8 INSTANTEL (g) ( frequency ) Mode (g) (g) (g) + (% ofrdg.)
MODEL / TYPE 3 721A2501/721A2901 0.3 50 Hz 0.300 0.302 -0.002 1.9
SERIAL NO. 3 UM13206/UM13206 0.4 50 Hz 0.400 0.404 -0.004 1.9
DATE OF CALIBRATION : 07 November 2023 0.5 50 Hz peak 0.500 0.507 -0.007 1.9
0.6 50 Hz 0.600 0.608 -0.008 1.9
ENVIRONMENT CONDITIONS : 0.7 50 Hz 0.700 0.709 -0.009 1.9
Temperature : 23t 2) °c Relative Humidity : (551 15) %RH 03 100 Hz 0.300 0.298 40,002 1.9
PROCEDURE USED : 0.4 100 Hz 0.400 0.396 +0.004 1.9
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline. 0.5 100 Hz peak 0.500 0.494 +0.006 1.9
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter and Vibration Calibrator 0.6 100 Hz 0.600 0.592 +0.008 1.9
Amplifier which maintained by the Calibration Laboratory Co., Ltd. 0.7 100 Hz 0.700 0.691 +0.009 1.9
REFERENCE STANDARD USED : 2. VELOCITY RESULT
1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424. Test point STD Reading | DUC Reading Cortectioii Uncertainty
2. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935. P— ——— Mode _— —_ conmid | E{ooRig)
3. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101. 5 SO 3,000 31029 6,029 1.9
TRACEABILITY : 4 50 Hz 4.000 4.037 -0.037 1.9
1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand) 5 50 Hz peak 5.000 5052 0052 1.9
Certificate No. AV-0030-23, Due Date 26 June 2024. 6 50 Hz 6.000 6.063 20.063 1.9
2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand) 7 S0 Hz 7,000 7,068 0,068 19
Certificate No. EE-0136-22, Due Date 11 November 2023.
3 100 Hz 3.000 3.024 -0.024 1.9
3. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
4 100 Hz 4.000 4.031 -0.031 1.9
Certificate No. 07-0043/23 , Due Date 12 April 2024.
) 100 Hz peak 5.000 5.043 -0.043 1.9
UNCERTAINTY : 6 100 Hz 6.000 6.053 -0.053 1.9
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied = — - - 081 o 5
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q23122681 Certificate No. Q23122681
F3-011-04/01-12 page 2 of 4 F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD. S -

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-laboratory.com  E-mail:sale@cal-laboratory.com »,,/7/\\\\\\\ e
CLC AT e DR o
Accredited ACDM-2814
ISO/IEC 170285
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(mm) ( frequency ) (mm) (mm) (mm) +(%of rdg.)
0.03 50 Hz 0.030 0.030 0.000 2.7
0.04 50 Hz 0.040 0.040 0.000 2.4
0.05 50 Hz peak 0.050 0.050 0.000 22
0.06 50 Hz 0.060 0.060 0.000 2.1
0.07 50 Hz 0.070 0.071 -0.001 2.1
0.03 100 Hz 0.030 0.030 0.000 2.7
0.04 100 Hz 0.040 0.040 0.000 2.4
0.05 100 Hz peak 0.050 0.050 0.000 2.2
0.06 100 Hz 0.060 0.060 0.000 2.1
0.07 100 Hz 0.070 0.071 -0.001 2:1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 009 Page 1,2 of 59
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INNOVATIVE INSTRUMENT CALIBRATION LAB Wy,
o\ 71,

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

S AN 7
SNTH S

7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

creditation Board

. . o i T T

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN w¥in BuTunfiv Suanjuiue $1da = /A Y ACCREDITED
ol TR R /SO/IEC (7025 B

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 mmn

CALIBRATION LABORATORY
AC-2961

Page:1/7.

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 24-SLM-214
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1379

10260
Unit Under Calibration Details

Measurement item : Sound Level Meter

Microphone Class

Manufacturer : Larson Davis Microphone Model : 375A04
Model v [x12 Microphone S/N : 328675
Serial Number : 0005398 Preamplifier Model : PRMLXT2C
1D : UAE.EFM.035/2564 Preamplifier S/N : 073793

Resolution 01 dB Instrument Status : Used

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

¢ 23"BE2C

¢ 50 %RH =+ 20 %RH
1013 hPa == 10 hPa
: 24 June 2024

: 2 July 2024

: Lab Acoustic

¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : -

naslumuny

Service Calibration Engineer

Approved By :

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

2 July 2024

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval t\fll.ﬂlf\]ﬁ:] ‘hyl?nl]f]'u

FM-708-SLM-01 Rev.04 Issuc date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7 139 MOO 13. SOl SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140
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CALIBRATION LABORATORY
AC-2961

Page:2/7.
Certificate No 24-SLM-214
Request No Req-2024-1379
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.0 0.24 1138 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.8 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 28.1 0.10
c 27.9 0.10
Z 32.1 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Welahii . ) o
eighting Respone curve Limit Result
FAST/37-139 A C z
v (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz -0.1 0.1 0.1 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.6 0.6 0.6 0.60 3.0 Pass
8000 Hz 0.5 04 0.4 0.70 5.0 Pass

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval nl'llLauf\lﬁﬂjh g‘lllqu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE
7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
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CALIBRATION LABORATORY
AC-2961

Page:3/7.

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Certificate No

Request No

24-SLM-214

Req-2024-1379

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 8 0.0 0.0 2.0 Pass
125 Hz -0.1 0.0 0.0 15 Wi
250 Hz -0.1 0.0 0.0 15 Pass
500 Hz 0.0 0.0 0.0 15 Bass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.1 0.1 0.0 20 Pass
4000 Hz 0.0 0.0 0.1 3.0 Pass
8000 Hz 0.0 0.0 0.1 50 Pass
16000 Hz 0.0 0.0 -0.1 +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
{2 114.00 114.0 0.0 0.20 0.20 Pass
Z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.10 Pass|
Slow 114.00 114.0 0.0 0.20 0.10 Passl|
Leq 114.00 114.0 0.0 0.10 Pass!

[]
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval nflLﬂlﬂanih‘g‘J_uqu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 "’u/m\\\\‘\ \ A
AC-2961
Page: 4/7.
Certificate No : 24-SLM-214
RequestNo  :  Req-2024-1379
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uvuc Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uvuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 1.1 Pass
134.00 134 134.0 0.0 11 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 31 Pass
114.00 114 114.0 0.0 11 Pass
109.00 109 109.0 0.0 11 Pass
104.00 104 104.0 0.0 1l Pass
99.00 99 99.0 0.0 121 Pass
94.00 94 939 =04 1.1 Pass
§9.00 89 88.9 0.1 1 Pass
0.30

84.00 84 83.9 -0.1 11 Pass
79.00 79 789 -0.1 L1 Pass
74.00 74 73.9 -0.1 1.1 Pass
69.00 69 68.9 -0.1 11 Pass
64.00 64 63.9 -0.1 1] Pass
59.00 59 58.9 0.1 11| Pass
54.00 54 53.9 -0.1 L1 Pass
49.00 49 49.0 0.0 1.1 Pass
44.00 44 44.0 0.0 1l Pass
39.00 39 393 0.3 1.1 Pass
38.00 38 384 0.4 11 Pass

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval M'\Laﬂﬂ"]\sh ﬂ‘JMqu

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
43.60 43.7 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 171 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 10 -
Fast 2 118.0 1178 02 +1.0,-25 Pass
0.25 109.0 108.6 -0.4 +1.5,-50
200 128.6 128.5 -0.1 1.0 Pass
Slow 0.20
2 109.0 108.9 -0.1 +1.0,-5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 109.0 0.0 F10, 25 Pass
0.25 100.0 99.8 0.2 +H1.5;25.0.
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF vuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 3.0 Pass
Positive half cycle 136.4 136.2 -0.20 0.20 2.0 Pass
Negative half cycle 136.4 136.2 -0.20 2.0 Pass

(]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ofllﬂna"lshl ﬂ‘]uqu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24
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Certificate No 24-SLM-214
Request No i Req-2024-1379

Decision Rule for Statements of Conformity

The standard decision rule employed for the of ¥ to cach

result will be applied using ILAC-G8:09/2019: Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit
! i P -
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit
Fail' = The measurement result was out of the limit. However. a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN usIn BuTuniiv Buanguiua $1ha 1—4/7-_\\\§ ACCREDITED
Gl N L 0/EC 7025 8
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 il A CALIBRATION LABORATORY
AC-2961
Page:6/7.
Certificate No  : 24-SLM-214
Request No : Req-2024-1379
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 142.0
Negative one-half cycle 142.1
Deviated -0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit Result
STD Setting (dB) (+dB) (+£dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6. Frequency and time weightings at 1kHz 0.20 dB
7. Long Term Stability 0.10 dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
11. Peak C Sound level 0.35dB
12. Overload indication 0.25 dB
13. High Level Stability 0.10 dB

- Acceptance limit and Maximum-permitted Uncertainty was [EC 61672-1:2013

The results related only to the item calibrated. The certificate shall not be reproduced e:

1
it i s MOATTIUATUAN

FM-708-SLM-01 Rev.04 Issue date 5/6/24

I l = Upper limit
Measured value

95% expanded uncertainty {

Nominal
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NAC Accredited calibration laboratory {, //—/\\\\\} NAC

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 "1, ”h‘\\\\‘\ JIRANATEE ASSOCIATES CO.,LTD
S NSC - TISI - TIS 17025
Jiranatee Associates Co. Ltd CALIBRATION 0367
' CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measuement labaratory Continuation of Certificate of Calibration Number COF-002-66 Page 2 of 2 Pages
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com
MEASUREMENT RESULTS:

CERTI FICATE OF CALI BRATION The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a

medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Certificate No. : COF-002-66 Page 1 of 2 Pages
Table 1: The results of @ Standard calibration data
MEASUREMENT ITEM : Top Load Orifice Calibration procedure: Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [0s]
MANUFACTURER : Andersen Instruments The Orifice gas flow device was calibrated against Plate [Pa] [Ta] [Tm] ¥
MODEL/TYPE L G25A Standard Rotary Displacement Meter (Roots m*/min mmHg e °c mmHg inH,0 m/min
SERIAL NUMBER :1901 x;teu'; e":‘;le fji/r':ﬁ/nw ZZZ‘”;T Wi 004 1 0.701 754115 2387 23.10 55.600 1626 1273 0.648
1D NUMBER : UAE.ANV.051/2547 4 2 0.997 754.083 23.80 23.23 61.350 3.236 1.795 0.914
CONDITION AS-RECEIVED : Used item Traceability: 3 1121 754.005 23.81 23.20 41.923 4.338 2.079 1.057
CUSTOMER : United Analyst and Englneenn'g Consultant Co., Ltd. This certificate provides a tradability of The 4 1.172 754.004 23.72 23.16 30.933 4.891 2.208 1.122
81 Soi Udomsuk 41, Sukhumvit Road, hak, Phr to recognized the national 5 1.410 753.994 23.76 23.18 29.415 7.159 2.671 1.352
Bangkok 10260 standards; and to realization of the international
system of units (SI) through the V5L (National Slope (m): 1.98463
RECEIVED DATE 107 Jul 2023 Metrology Institute of Netherlands) via Certificate Intercept (5): -0.01636
MEASUREMENT DATE :14 Jul 2023 number: G2211901 ) :
ISSUE DATE 118 Jul 2023 Correlation coefficient (r): 0.99972
Uncertainty of Measurement: 3,
The reported uncertainty of measurement is based Uncertainty (k=2): 0.015 m’/min
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: coverage factor k=2, Which for a normal n
Temperature .23.04£3.0 c dtstrlburrgn corresponds to a coverage pl’DbD.bI/Ity
Relative Humidity .55.0415.0 %RH ofuppruxlmatelylss%: The standard uncertainty Table 2: The results of Q actual calibration data
N has been determined in accordance with the GUM
Atmospheric Pressure :1010+£10 hPa ‘Evaluation of measurement Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
data - Guide to the expression of uncertainty in Plate ) [Pa] [Ial [Im] ¥
measurement’ m*/min mmHg C C mmHg inH,0 m*/min
CALIBRATION CONDITION: 1 0.701 754.115 23.87 23.10 55.600 1.626 0.800 0.651
Preconditioning : 24 hours at ambient conditions. 2 0.997 754.083 23.80 23.23 61.350 3.236 1.129 0.917
Measurement Condition : The average values during measurement are 23.9 "C and 54.5%RH. 3 1.121 754.005 23.81 23.20 41.923 4.338 1.307 1.061
4 1172 754.004 23.72 23.16 30.933 4.891 1.388 1.126
5 1.410 753.994 23.76 23.18 29.415 7.159 1.679 1.357
INOTED: The certificate is valid only to the item calibrated on date and place of calibration.
Slope (m): 1.24306
Intercept (b): -0.01029
TABULATION OF RESULTS:
The table on next page give the measured values. Correlation coefficient (»): 0.99972
Uncertainty (k=2): 0.015 m*/min

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES GO, LD,

Calibrated by: Approved signatory: .|
Mr. Parinya Booncharoen
[ Mr. Sorawit Thachalad Calibration Department Manager

| JIRANATEE ASSOCIATES G0, LTp,
Miss Jittraporn Lertsomphol

wnanslumuny

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1251

Certificate of Calibration Rah 71 o

Equipment : U Tube Manometer

Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.

Serial No.: -

ID No.: UAE.EFM.077/2566

Condition As-Received: Used ltem

Received Date: 03 April 2024

Calibration Date: 11 April 2024

Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 = 2) °C

Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No. Due Date
MP-0176-23 12 Sep 2024

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

wnansluAuAl

Result of calibration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Applied Pressure

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

High-port side
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.05
8.05
9.05
10.05
11.05
12.05
13.05
14.05
15.05
16.05
17.05
18.00

The uncertainty of measurement was * 0.11 inH-0

*Ap= High-port side - Low-port side
*UUC = Unit Under Calibration

Range : 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

UUC Indication

Low-port side Ap Error
0.00 0.00 0.00
-1.00 2.00 0.00
2,00 4.00 0.00
-3.00 6.00 0.00
-4.00 8.00 0.00
-5.00 10.00 0.00
-6.00 12,00 0.00
-7.05 14.10 0.10
-8.05 16.10 0.10
-9.05 18.10 0.10
-10.05 20.10 0.10
-11.05 22.10 0.10
-12.05 24.10 0.10
-13.05 26.10 0.10
-14.05 28.10 0.10
-15.05 30.10 0.10
-16.10 32.15 0.15
-17.10 34.15 0.15
-18.00 36.00 0.20

The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage factor 4« = 2, providing a level of confidence of approximately 95 %.

-o0o-

Cert.No.: 24P1251
Page: 2 of 2
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

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

Wy,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N—

N

T

ANND
“ialyy ) W
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e e mernstTozs
CALIBRATION 0008

SN
“l

)

Certificate No. : 24P1369
Page: 1of 2

Certificate of Calibration

Aneroid Barometer

This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
= Corporate Services 3: Equipment Calibration and Testing Services.
UAE.ANV.013/2547
Used Item
05 April 2024
22 April 2024
2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
(23 +2)°C
(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

of calibration

Condition of this result

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date

1) Standard Barometer

DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew
Issue Date : 23 April 2024

Approved Signatory :

[ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v/] Attapol Panurach

wnansluAuAl

Cert.No.: 24P1369
Page: 2 of 2

Result of calibration:- Without adjustment
Function:- Absolute Pressure Measurement
Increasing Pressure

Range : 720 mmHg to 780 mmHg
Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (nmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was * 0.24 mmHg
* UUC = Unit Under Calibration

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i \Q_///

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AN
il

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008
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Certificate of Calibration = Certfic=te :‘;f e

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used ltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3) °C

Relative Humidity: (50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 ABA339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua Approved Signatory :
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

[v ] Viporn Tantiyawutti
[ 1Unnopphol Harachai

wnansluAuAl

Cert. No.: 24H753

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 40.1 43 29 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 78 -2.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) #°C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 39.5 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-
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Ai rgas Airgas Specialty Gases

an Air Liquide company

MOLTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS
Test Date : Sep 17,2024
Grade of Product: EPA PROTOCOL STANDARD
o Customer AIR LIQUIDE (THAILAND)
Juif : Gas Analyzer (NO2) Model : 42C . .
facturer : Thermo Environmental Instruments Serial Number : 42C- 67174-356 Part Number EOSNIST1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Standar ncentration Dilutor Detail PGVP Number: A12023 Valve Outlet 660
L P——— Gas Code: I i N 2,BALN ificati te:
Sulphur Dioxide (S0z) | 42.89 PPM  Manufacturer : Thermo Scientific CO,CO2NO,NOX,SO2 Certification Date: Jul 06, 2023
1P ) Expiration Date: Jul 06, 2031
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
Methane (CH4) = PPM  Serial Number : 1180540071 600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
. e 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
Carbon Monoxide (CO) 965.9 mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Cylinder No. : EB0159156 Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
Expiration Date : Nov 06,2026 ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
g S Concentration Concentration Method Uncertain Dates
Multi-point gas test data =
NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Analyzer Display | . NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Reference Value (ppb) (ppb) Difference Error | Percent Error |  [% Error ] SULFUR DIOXIDE 100.0 PPM 100.0 PPM 61 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
DS WGP MIRS % smemmes
0, o o (€] -1.2% b [ /.
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30 NITROGEN Sajance
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.33 GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +/-0.4% Jan 04, 2031
:Acceptable Limit + 5% PRM 2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
Multi-Point Gas Test Chartl PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
450 GMIS 153400202002 EB0130037 9,693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
= 40 4606 NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
2 350 co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +1-0.3% Dec 09, 2028
T 300 o NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 14, 2025
E- 250 The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
2 —
H fgg 2007 ANALYTICAL EQUIPMENT
N
] 100 — Instrument/Make/Model Analytical Principle Last Multipoint Calibration
< 5 i Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
o - SIEMENS ULTRAMAT6E N1-C8-180 NDIR Jun 14, 2023
o Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 50 100 150 200 20 300 350 400 450 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Reference value (ppb) Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
l ~—+— Analyzer Display ]
17 s Sep s 2024
Approved for Release Page 1 of 1

Page 1 of 1 nanslumuna '
nanslumunay
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

i : Gas Analyzer (CO) Model : 48i

turer : Thermo Scientific Serial Number : 1200636467

ndar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHq) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Multi-point gas test data

Alrgas.

an Air Liquide company

Airgas Specialty Gases

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer AIR LIQUIDE (THAILAND)
LD R
Part Number EOSNIST1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number: A12023 Valve Outlet 660
Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date: ~ Jul 06, 2023
Expiration Date: Jul 06, 2031
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
mole/mole basis unless otherwise noted. The results relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

Analyzer .
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 [40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 |60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart]
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ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/- 0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable 06/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/- 1.2% NIST Traceable 06/27/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM C2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +/-0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +/-0.4% Apr 25, 2031
PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Nov 01, 2027
co 230601 CC745902 249.47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 14, 2025
The SRM, NTRM, PRM, or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
SIEMENS ULTRAMAT6E N1-C8-180 NDIR Jun 14, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023

Approved for Release Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 27 February, 2024 Certification No. 102/24
Page : 1 of 5
Object 3 Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type ] WL-21
Mfg Code : Wireless Receiver 2205DR0106
Wind Sensor 2205DT0106
Customer 3 United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °©C  Barometric Pressure 1011.2 hPa

NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119 : HOOK GAGE NO 1425
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type PTBQ No. V1220015
/DT@SaI Barometer Vaisalay@\@ﬁmom

Calibrated by : ‘NSbVU‘va Signz{ : ) Al hg X)\

Mr. Watcharapol Subwat Mr. Piso, omsut /:71 \:i

g;f/e'd i&nam;r'y

! uggy;ﬂgé

Mechanical Engineer ¢ d, st
g

\
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 102/24

27 February, 2024 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = - = 1.0 0.00
3.02 = = = 3.0 0.02
5.00 = = - 5.0 0.00
7.04 = - - 7.0 0.04
9.02 = - - 9.0 0.02
11.02 = = = 11.0 0.02
13.01 = - = 13.0 0.01
15.01 = - - 15.0 0.01
17.02 = - - 17.1 -0.08
20.02 = - = 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270 s N\
N
/:.
Calibrated by : N@lﬂw‘”&- s o \2
Mr. Watcharapol Subwat ‘ ologi 2 ents u:g'é
Mechanical Engineer : Q‘f" y
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THAI METEOROLOGICAL DEPARTMENT

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

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration The Result of Calibration
Certification No. 102/24 Certification No. 102/24
27 February, 2024 Page : 3 of 5 27 February, 2024 Page : 4 of 5
Standard Barometer Tested Barometer Correction Standard Barometer Tested Barometer Correction
Pressure Pressure mbar Pressure Pressure mmHg
1009.59 1009 0.59 757.25 757 0.25
1009.45 1009 0.45 757.15 757 0.15
1010.10 1010 0.10 757.64 757 0.64
1010.94 1011 -0.06 758.27 758 0.27
1011.46 1011 0.46 v (58 D
1011.84 1012 0.16 758.94 759 -0.06
1012.06 1012 0.08 759.11 759 0.11
1013.04 1013 0.04 759.84 760 0.16
1013.18 1013 0.18 759.95 760 -0.05
1012.89 1013 0.1 789.73 760 -0.27
1013.20 1013 0.20 759.96 760 -0.04
1013.44 1014 -0.56 760.14 760 0.14
1013.81 1014 0.19 760.42 761 058
1014.19 1014 0.19 760.70 761 -0.30
1015.96 1016 -0.04 762.03 762 0.03
1016.23 1016 0.23 762.24 762 0.24
1015.64 1015 0.64 761.79 762 -0.21
1015.23 1015 0.23 761.48 761 0.48
1012.87 1013 -0.13 759.71 760 -0.29
1013.63 1014 760.28 760 0.28
Average Average

Calibrated by : i& Y ”Td -

Mr. Watcharapol Subwat

Calibrated by : b\b ‘

Mr. Watcharapol Subwat

Mechanical Engineer Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

27 February, 2024

Certification No. 102/24

Page :

50f 5

Standard Temperature Sensor Reading
Temp. Reading Correction
e e c
45.5 45 0.5
30 30 0.1
| 15.3 15 0.3
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