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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
TATINTTLUUVUENIAYUNTUNNNNIUAT eausiaveneaedau - drudavengaugyuin
Ambient
1 |Crifice Transfer Standard Particulate Matter < 10 ym (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-039-67 27 Sep 24 26 Sep 25 -
Calibrator 3383
2 |U-Tube Manometer Particulate Matter < 10 um (PM,) Dwyer 121-36-W/M Technology Promotion Association 25P112 19 Feb 25 18 Feb 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 ym (PM,,) Barigo, Germany - Technology Promotion Association 24P1856 4 Jun 24 3 Jun 25 -
(Thailand-Japan)
4 |Digital Thermo - Hygrometer Particulate Matter < 10 um (PM,) Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
435031148 (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778105
6 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
7 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1180540074
8 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
9 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DR0072
10 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24135552A1 20 Dec 24 19 Dec 25 -
Acceleration Level UM13539
11 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
12 |Sound Level Meter Laeq 2 hrss Laeq 1 ho Lamax Lagos Lagn Larson Davis LxT2 Innovative Instrument 24-SL.M-240 11 Jul 24 10 Jul 25 -

0005299

Co.,Ltd.




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
TAsaN19sEULTUdRnaTUNTUNNUNILAT audaveneaedan (auunindu-urmidi)
Ambient
1 |Crifice Transfer Standard Particulate Matter < 10 pm (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-012-66 31 Aug 23 30 Aug 25 -
Calibrator 3393
2 |U-Tube Manometer Particulate Matter < 10 ym (PM,) Dwyer 121-36-W/M Technology Promotion Association 25P113 19 Feb 25 18 Feb 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 ym (PM,,) Barigo, Germany - Technology Promotion Association 24pP1857 4 Jun 24 3 Jun 25 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 um (PM,) Barigo, Germany - Technology Promotion Association 25H806 10 Apr 25 9 Apr 26 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
CM22177051
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM22387035
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
8 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1180540074
9 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
YNA3AGTT
10 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
11 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWs-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
12 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
13 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24128001A1 4 Dec 24 3 Dec 25 -

Acceleration Level

UM14466




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
TAsan1ssEuvTUdRnaTUnFunNNEnIuAs daudeveneaedan (auuandu-uimidi)
Ambient
14 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24128000A1 4 Dec 24 3 Dec 25 -
Acceleration Level UM14467
15 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co.,Ltd.
16 |Sound Level Meter Laeq 24 hrss Laeq 1 o Lamax Lagos Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.




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
TASINTTEULVUANIATUNTUVINUMLAT §IUADYEIBAFYNIN (SUYT-UUSY)
Ambient
1 |Crifice Transfer Standard Particulate Matter < 10 ym (PM,,) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4 Nov 24 3 Nov 25 -
Calibrator 3540
2 |U-Tube Manometer Particulate Matter < 10 um (PM,) Dwyer 121-36-W/M Technology Promotion Association 25P114 19 Feb 25 18 Feb 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 ym (PM,,) Barigo, Germany - Technology Promotion Association 24P1858 4 Jun 24 3 Jun 25 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 um (PM,) Barigo, Germany - Technology Promotion Association 25H812 10 Apr 25 9 Apr 26 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778107
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04112024 4 Oct 24 3 Oct 25 -
1201778108
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778109
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17 Oct 24 16 Oct 25 -
1201778110
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
10 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200906880
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1201497730
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -

1201497732




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
TASINTTEULVUANIATUNTUVINUMLAT §IUADYEIBAFYNIN (SUYT-UUSY)
Ambient
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 14062024 14 Jun 24 13 Jun 25 -
1201497733
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
15 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205070113
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 106/25 19 Feb 25 18 Feb 26 -
2205070114
17 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 110/25 19 Feb 25 18 Feb 26 -
2205070116
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24135551A1 20 Dec 24 19 Dec 25 -
Acceleration Level UM12865
19 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24135552A1 20 Dec 24 19 Dec 25 -
Acceleration Level UM13539
20 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q24127999A1 4 Dec 24 3 Dec 25 -
Acceleration Level UM14546
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-120 10 Sep 24 9 Sep 25 -
(Acoustic Calibrator) 6307 Co.,Ltd.
22 |Sound Level Meter Laeq 2 hrss Laeq 1 ho Lamax Lagos Lagn Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
23 |Sound Level Meter Laeq 24 hrss Laeq 1 ho Lamax Lagos Lagn Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1Jul 25 -
0005398 Co.,Ltd.
24 |1Sound Level Meter Laeq 2 hrss Laeq 1 ho Lamax Lagos Lagn Larson Davis LxT2 Electrical And Electronics Institute CP20240293EA 6 Aug 24 5 Aug 25 -
0005399 Foundation For Industrial Development




NAC

JIRANATEE ASSOCIATES CO.,LTD

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Associates Co.,Ltd CALIBRATION 0367

63/14-15, 67/35-36

Pe 7,7/1, Rd. pra,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

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

Flow measurement laboratory
Calibration services department.

Wt
\\\\ | II/,I/

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-039-67

Page 1 of 2 Pages

MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER : TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5025A Standard Rotary Displacement . Meter (Roots
SERIAL NUMBER .3383 Meter) Model G65/IMC/W2-dp. The. WI-CL-004
1D NUMBER : UAE.EFM.063/2560 was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item Traceability:
CUSTOMER : Unitec_i Analyst and Eng‘ir:eerin‘g Consultant Co., Ltd. This cerﬁﬁc’ale provides aYraceability of the
81 Soi Udomsuk 41, Road, " u to recognized the national
Bangkok 10260 dards;-and to ion of the i i
system of units (SI) through the NIMT (National
RECEIVED DATE : 16 Sep 2024 Metrology Institute of Thailand) via Certificate
MEASUREMENT DATE : 27 Sep 2024 number: MW-0063-23.
ISSUE DATE : 27 Sep 2024
Uncertainty of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: coverage foctor k=2, Which for a f"":’fal
Temperature :23.0£3.0 C e g 2 5
Relative Humidity .55.0415.0 %RH of approxlmalel){ 959?. The slandard' uncertainty
Atmospheric Pressure :1010£10 hPa {ms beer.r determined in accordance w:tf{ the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

: 24 hours at ambient conditions.

NOTED: The certificate is valid only to the item calibrated on date and place of caiibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by:

O Mr. Sorawit Thachalad
4 Missdittraporn Lertsomphol

JIRANATEE ASSOCIATES CO.,L'TD.

expression of uncertainty in measurement’

: The average values during measurement are 23.9 "C and 49.0 %RH.

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPROM

IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.,LTD.
C of Ce of C; Number COF-039-67
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 airwas 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.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 m*/min

1 0.703 758.131 23.92 22.49 56.556 1.738 1319 0.654
2 1.000 758.205 23.70 22.81 63.034 3.473 1.865 0.922
3 | 1121 758.284 23.64 22.69 42.633 4642 2157 1.064
4 | 1.167 758.274 23.64 22.65 31.359 5.197 2.282 1.125
5 | 1.409 758.325 24.00 23.14 30.402 7.654 2.768 1.358

Slope (m): 2.05577

Intercept (b): -0.02807

Correlation coefficient (r): 0.99985

Uncertainty (k=2): 0.015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Tem, Ap_meter Ap_Orifice Standard Flow [Q,]
Plate [Pa] [Ta] [Tm] 14
m’*/min mmHg °c jfc mmHg inH,0 m*/min

1 0.703 758.131 23.92 22.49 56.556 1.738 0.825 0.653
2 1.000 758.205 23.70 22.81 63.034 3.473 1.166 0.920
3 1121 758.284 23.64 22.69 42.633 4.642 1.348 1.061
4 1167 758.274 23.64 22.65 31.359 5.197 1.426 1123
5 1.409 758.325 24.00 23.14 30.402 7.654 1.732 1.357

Slope (m): 1.28763

Intercept (b): -0.01756

Correlation coefficient (r): 0.99985

Uncertainty (k =2): 0.015  m’/min

***End of Certificate of Calibration***

nanslummunu




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. : 25P112
Page: 10f2

Certificate of Calibration

Equipment : U-Tube Manometer

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

Model : 121-36-W/M Corp! 3: Equi t Calil 1 and Testing

Serial No.: -

ID No.: UAE.EFM.181/2561

Condition As-Received: Used Item
Received Date: 10 February 2025

Calibration Date: 19 February 2025

Reference: 2502-0083WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 2 ) %€

(50 % 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0113-24 10 Jul 2025
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 installed in vertical orientation and center of connector was used as the reference level
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 at:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Nopparat Phongam Approved Signatory : Attape/ P
Issue Date : 21 February 2025 [ ] Phalinee Prabpaipal
[ ]8ura Suwannasri
[/]/Attapn} Panurach
onasiadua
B 0250406°

Resul i
Function:- Pressure Measurement
Increasing Pressure

Applied Pressure  High-port side

(inH;0)
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
35.50

The uncertainty of measurement was + 0.11 inH,O

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

t adjustment

The 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 %.

Cert.No.: 25P112

Page: 2 of 2
Range : 0 inH;O to 36 inH0
Scale Interval : 0.1 inH,O( The Fifth Estimate )
UUC Indication
Low-port side AP Error
(inH,0) (inH.0) (inH,0) (inH,0)
0.00 0.00 0.00 0.00
1.00 -0.98 1.98 -0.02
2.00 -1.98 3.98 -0.02
3.00 -3.02 6.02 0.02
4.00 -4.02 8.02 0.02
5.00 -5.04 10.04 0.04
6.00 -6.04 12.04 0.04
7.00 -7.06 14.06 0.06
8.00 -8.06 16.06 0.06
9.00 -9.06 18.06 0.06
10.00 -10.06 20.06 0.06
11.00 -11.08 22.08 0.08
12.00 -12,08 24,08 0.08
13.02 -13.10 26.12 0.12
14.02 -14.10 28.12 0.12
15.02 -15.10 30.12 0.12
16.02 -16.10 32.12 0.12
17.02 -17.08 34.10 0.10
17.86 -17.92 35,78 0.28
-000-
Attapel P.
enansluaruny
a 1037943°
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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 "/"’ul..l N
TEL, 0-2717-3000-24 FAX. 0-2719-9484 =
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NSC-TISI-TIS17025
GALIBRATION 0008

Certificate No.: 24P1856

Certificate of Calibration P St

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.EMAZ2.110/2555

Condition As-Received: Used Item
Received Date: 24 May 2024

Calibration Date: 04 June 2024

Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2 ) °C

i , Sukl it Road,
Relative Humidity: (50 £ 15 ) % 81 Soi Udomsuk 41, Sukhumvit Roa

Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1006 mbar

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

Standard according to in-house calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

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

Instrument Model
DPI142

Serial No.
1422505046

Certificate No.
MP-0094-24

Due Date
1) Standard Barometer 03 May 2025
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)

AHzpe! P

Calibrated by :
[ ]Phalinee Prabpaipal

Issue Date :

Suksan Khankaew
06 June 2024

Approved Signatory :

[ ]Sura Suwannasri
[/]Attapcl Panurach

Lenaslumuny

B 0316956

Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 800 mmHg

Scale Interval : 1 mmHg ( The Fifth Estimate )

(Applied Pressure (mmHg) | 720.43 | 730.67 | 740.34 | 751.52 | 756.56 | 761.83 | 773.53 | 798.76
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 755.0 760.0 770.0 780.0
Error (mmHg) -0.43 -0.67 -0.34 -1.62 -1.56 -1.83 -3.53 -8.76
Decreasing Pressure

Applied Pressure (mmHg) | 798.76 | 773.60 | 761.89 | 756.65 | 751.59 | 740.72 | 730.68 | 720.59
UUC* Indication (mmHg) 790.0 | 770.0 760.0 | 755.0 | 750.0 | 740.0 | 730.0 | 720.0
Error (mmHg) -8.76 -3.60 -1.89 -1.65 -1.59 -0.72 -0.68 -0.59

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 k = 2, providing a level of confidence of approximately 95 %.

-o0o-

Cert.No.: 24P1856
Page: 2 of 2

Artapol P

enenslumynu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \\\J//

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /,}/wm\\\w\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISKTIS17025

a E CALIBRATION 0008

Certificate of Calibration =~ Certfiexte ;‘g";f e

Y2,
R
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Equipment : Digital Thermo-Hygrometer
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02A Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 435031148
ID No.: UAE.EFM.006/2567

Condition As-Received: New Item

Received Date: 10 July 2024
Calibration Date: 15 July 2024
to 17 July 2024
Reference: 2407-0393WSC 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-HO3 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) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 21819 25 Sep 2024
2) Handheld Thermometer With Sensor 1523 5717096 2311321 08 Nov 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the Intemnational 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

\'4 \?OKV\
Calibrated by :  Surasit Phansudnoi Approved Signatory :
Issue Date : 17 July 2024 [ ] Chakrit Waewwanjua

[v/] Viporn Tantiyawutti
[ ] Unnopphol Harachai

enanslumunu

Cert. No.: 24H1487

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 39 -1.1 1.4
25.0 50.1 48 -2.1 1.6
25.0 60.0 58 -2.0 1.6
25.0 70.2 68 2.2 1.6
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
c) ©) o) ®°C)
20.014 20.3 0.286 0.42
24.984 252 0.216 0.42
30.050 30.1 0.050 0.42
40.027 40.0 -0.027 0.42

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%.

-00o0-

enanslumunu




INAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Airgas

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949

Airgas.com

MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS

Test Date : Sep 26,2024
Grade of Product: EPA PROTOCOL STANDARD
. . Customer: AIR LIQUIDE (THAILAND)
Equipment : Gas Analyzer (NO2) Model : 42i LTD i
facturer : Thermo Scientific Serial Number : 1201778105 Part Number EO5NI9T1E15A0014 Reference Number: 160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Stan ncentration utor Detail PGVP Number: A12023 Valve Outlet: 660
. P as Code: CO,CO2,NO LN Certificati i 2023
Sulphur Dioxide (S0z) | 42.89 PPM  Manufacturer : Thermo Scientific e {CO2.NO,NOX,502,BA fon Date: .Jul 06, 20
Hlp : 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 Cal ti tandards (May 2012)" document EPA
Methane (CHs4) - 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) 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
C\/Iinder No. : EB0159156 Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
Expiration Date : _Nov6,2026 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 [%o Error ] 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 +1-0.3% NIST Traceable 06/26/2023
Level 1 Zer A 3 . B .
Le e: 3 Zg 800/ 13000 18057 g gg g gg 0.50 CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
eve 070 : : : : 0.70 NITROGEN Balance
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
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 (%) 0.36 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
= 400 406:0 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 1569 NTRM 130606-02 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 14, 2025
é. 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.
a
8 fgg 006 ANALYTICAL EQUIPMENT
_g 100 — Instrument/Make/Model Analytical Principle Last Multipoint Calibration
< 50 i Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
0 _ SIEMENS ULTRAMATBE N1-C8-180 NDIR Jun 14, 2023
" Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 0 100 150 200 250 300 350 400 450 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Reference value (ppb) Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
—— Analyzer Display ]

7
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Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

[E@E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
3‘,22‘3:’.‘:"";:‘.25:3‘;‘:.‘33 Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Airgas.

an Air Liquide company

CERTIFICATE OF ANALYSIS

MULTI-POINT GAS TEST REPORT
Grade of Product: EPA PROTOCOL STANDARD
Test Date : Sep 9,2024
Customer: AIR LIQUIDE (THAILAND)
LFD-- o
Equipment : Gas Analyzer (CO) Model : 48i Part Number EO5NI91E15A0014 Reference Number: 160-402772205-1
— - Cylinder Number: EB0162121 Cylinder Volume: 144.0 CF
turer : Thermo Scientific Serial Number : 1180540074 :
rer E0Z100 Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number: A12023 Valve Outlet: 660
i . . Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date:  Jul 06, 2023
Standard Gas Concentration Dilutor Detail Expiration Date: Jul 06, 2031
Sulphur Dioxide (SO2) 428  PPM  Manufacturer: Thermo Scientific Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)° document EPA
e : . q 600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
Nitric Oxide (NO) 46777 PPM Model : 146i 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
Methane (CH4) = PPM Serial Number : 1180540071 mole/mole basis unless otherwise noted. The resuits relate only to the items tested. The report shall not be reproduced except in full without approval of the laboratory. Do
e ) Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 ANALYTICAL RESULTS
T . Component Requested Actual Protocol Total Relative Assay
Expiration Date : _Nov 06,2026 Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Multi-point gas test data 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
Reference Value (ppm) _Analyzer Difference Error |Percent Error| [% Error ] CARBON MONOXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable 06/26/2023
Display (ppm) CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
Level 1 Zero 0.0 0.0 0.0 0.0 0.0 NITROGEN Balance
0/
leve 2_20.00% e o o 38 38 CALIBRATION STANDARDS
evel 3 [40.00% - - - 3.8 3.8 Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Level 4 |60.00% 30.0 30.5 0.5 1.6 1.6
- 0.0 GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
Level 5 _|80.00% 40 40.0 0.0 0.0 0.0 PRM 2219101 APE1514048  100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87 GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
:Acceptable Limit £ 5% 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
Multi-Point Gas Test Chartl NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
50 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
g_ 40.0 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.
g .
E 0.5 ANALYTICAL EQUIPMENT
@
a Instrument/Make/Model Analytical Principle Last Multipoint Calibration
g 08 Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
s 04 SIEMENS ULTRAMATBE N1-C8-180 NDIR Jun 14, 2023
< Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 +60 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
0 50 Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
Reference value (ppm)
—— Analyzer Display |
Ca'cu te hy W by / ; .
nlam.,. Cr At llarn \\ \J\ Bt
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

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

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 January, 2025 Certification No. 001/25 The ReSUIt Of CalibratiOn
Page : 1 of 5 Certification No. 001/25
3 January, 2025 Page : 2 of 5
Object : Wind Speed & Wind Direction Data Logger Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
Manufacturer : SCARLET/TECH m/sec inches H20 | inches H20 | - mV/sec m/sec m/sec
1.00 = = < 1.0 0.00
Type B WL-21 3.02 - = = 3.0 0.02
5.00 = = = 5.0 0.00
Mfg Code : Wireless Receiver 2111DR0072 7.04 - - - 7.0 0.04
Wind Sensor 2111DR0072 9.02 - - - 9.0 0.02
Customer : United Analyst and Engineering Consultant Co.,Ltd. 11.02 - - - 11.0 0.02
81 Soi Udomsuk 41, Sukhumvit Road, ! 13.01 - - - 13.0 0.01
Bangchak, Prakanong, Bangkok 10260. 15.01 - - - 15.0 0.01
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1012.1 hPa 17.02 - N - 17.1 -0.08
20.02 - - - 20.1 -0.08
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119 : HOOK GAGE NO 1425 Vane Angel Bench Stand Model 18112
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec Young Meteorological Instruments
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 0
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec %0 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94 180 180
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802 270

STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220 No. V1220015

- //I?-ig\lt)al BarometerVaisala);'@‘ﬁjuﬂhﬁgf\320001 Calibrated by : Nﬁ-}mro\
Calibrated by : Ne‘m‘@'ﬁk’ Sign%: oo N

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mr. Watcharapol Subwat

Mechanical Engineer

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 -0.43
1011.41 1011 0.41
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 0.01
Average
Calibrated by : <

Mr. Watcharapol Subwat

Mechanical Engineer

enanslumunu

4353 Sukh

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 001/25

3 January, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
759.10 759 0.10
758.50 759 -0.50
759.75 760 -0.25
757.63 758 -0.37
756.71 757 -0.29
757.88 758 -0.12
758.60 759 -0.40
758.35 758 0.35
758.10 758 0.10
757.79 758 -0.21
757.42 757 0.42
756.76 757 -0.24
757.07 757 0.07
757.48 757 0.48
757.99 758 -0.01
758.62 759 -0.38
759.29 759 0.29
757.37 757 0.37
758.06 758 0.06
758.32 758
Average

Calibrated by : HM

Mr. Watcharapol Subwat

Mechanical Engineer

Shdale

enanslumunu



CALIBRATION

2/10-1

THAI METEOROLOGICAL DEPARTMENT cLc ‘

Accredited

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 iso/1mc 17028

55 Soi Prasert M

Supplement to Calibration Certificate No. Q24135552

The Result of Calibration CERTIFICATE OF CALIBRATION
Certification No. 001/25
3 January, 2025 Page : 5 of S FOR
NOMENCLATURE : VIBRATION METER
Standard Temperature Sensor Reading MANUFACTURER 2 INSTANTEL
Temp. Reading Correction MODEL / TYPE : 721A2501/721A2901
(o ‘c ‘c SERIAL NO. : UM13539/UM13539 [UAE.EFM.114/2561]
45.5 45 05 CLID. NO. : 251900390
e & e JOB CONTROL NO. . 241219135552
il i ol CALIBRATION SERVICE . M in-LaBORATORY [] ON-SITE
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 December 2024 DATE OF ISSUED : 29 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Calibrated by : N q

Mr. Watcharapol Subwat

Mechanical Engineer

Authorized Signatory
29 January 2025
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. Q24135552A1

F3-012-05/12-23 page 1 of 4

enanslumunu




CALIBRATION LABORATORY CO.,LTD. \\\\_y//
ilac-wrA

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi P ) 4 it Rd. La ga Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com "/,///T/’\\\“\\\\\‘ P
L DIMENSIONAL MEASUREMENT
Tel 02-578-0353-4 F: CI:“c ACDM zgﬁaz
Accredited
CLC 180/1EC 17025
Accredited
o e CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
Supplement to Calibration Certificate No. Q24135552 MEASUREMENT RESULTS : (X) without adjustment () adjustment
REPORT OF CALIBRATION CALIBRATIORDATA
1. ACCELERATION RESULT
FOR Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(g) ( frequency ) (g) (g) (g) * (% ofrdg. )
NOMENCLATURE 3 VIBRATION METER
0.3 50 Hz 0.300 0.305 -0.005 1.9
MANUFACTURER g INSTANTEL
0.4 50 Hz 0.400 0.407 -0.007 1.6
MODEL / TYPE : 721A2501/721A2901
0.5 50 Hz peak 0.500 0.509 -0.009 1.6
SERIAL NO. g UM13539/UM13539 [UAE.EFM.114/2561
! ! ! 0.6 50 Hz 0.600 0.611 -0.011 2.5
DATE OF CALIBRATION : 20 December 2024 - - = o 3013 "
ENVIRONMENT CONDITIONS : 03 100 Hz 0.300 0.304 -0.004 1.9
Temperature : 23 2)° Relative Humidity : (55t 15) %RH 0.4 100 Hz 0.400 0.406 -0.006 1.6
PROCEDURE USED : 0.5 100 Hz peak 0.500 0.508 -0.008 1.6
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline. 0.6 100 Hz 0.600 0.611 -0.011 2.5
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator 0.7 100 Hz 0.700 0.713 -0.013 25

which maintained by the Calibration Laboratory Co., Ltd.
2. VELOCITY RESULT

REFERENCE STANDARD USED :

Test point STD Reading | DUC Reading Correction Uncertainty
1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424, Mode
. ’ ) (mm/s ) ( frequency ) (mm/s) (mm/s) (mm/s) +(% of rdg.)
2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101. P
3.042 -0.042 .
3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY$59352733. 3 50 Hz 3.000
4 50 Hz 4.000 4.054 -0.054 1.8
TRACEABILITY :
' 5 50 Hz peak 5.000 5.066 -0.066 1.8
1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
i 6.079 -0.079 1.8
Certificate No. AV-0030-24, Due Date 19 July 2025. 6 50 Hz 6.000
2. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd. 7 50 Hz 7.000 7.095 -0.095 1.8
Certificate No. 07-0050/24 , Due Date 13 May 2025 . *3 100 Hz 3.000 3.039 -0.039 1.6
3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand) *4 100 Hz 4.000 4.049 -0.049 1.6
Certificate No. EE-0060-24, Due Date 26 June 2025. *5 100 Hz peak 5.000 5.071 -0.071 1.6
UNCERTAINTY : *6 100 Hz 6.000 6.088 -0.088 15
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied 7 100 Hz 7.000 7.104 -0.104 1.5

by the coverage factor & = 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. Q2413555241 Certificate No. Q24135552

ertificate No.
F3-012-05/12-23 page 2 of 4 4
3 E F3-011-05/12-23 page,3 of
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CALIBRATION LABORATORY Co.,LTD. \g/_//
jlacwrA

INNOVATIVE INSTRUMENT CALIBRATION LAB \\\\\“Q“(r,/(
VATIVE INSTRUMENT CO.. LTD. HEAD OFFICE SN
INNOVA S CO.. {EAD OFFICE
y/
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 i‘aezm

7139 3 3 AK AMBON BANG K/ =D
139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. ANSI National Accrediiation Board

i BN

Z ) ) . —
Tel. 02-578-0353-4 Fax: 02-578-2672  ww.caklaboratory.com E-mailsale@calaboratory.com ‘v,ﬁy\ it AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILANE 57N\ ARl o
CLC il DIMENSIONAL MEASUREMENT TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 il W CALIBRATION LABORATORY
ACDM-2814 AC-2961
ssoyme iproan Page 10f3.
CALIBRATION DATA Certificate of Calibration
Custome
3. DISPLACEMENT RESULT "
Test point STD Reading | DUC Reading Correction Uncertainty Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
Mode = Request No : Req-2024-1365
(mm ) ( frequency ) (mm) (mm) (mm) +(%ofrdg.) CONSULTANT CO.,LTD. equest No : Req
0.03 0.030 0.030 0.000 e Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak.,
A 50 Hz 1 8 1 5
0.04 50 Hz 0.040 0.040 0.000 2.1 EkancpeiBanzo i0ocy
0.05 50 Hz peak 0.050 0.051 -0.001 1.9 Unit Under Calibration Details
0.06 S0H 0.060 0.061 0.001 1.8 Measurement item : Acoustic Calibrator Class : 1
R ¥4 8 . =0 B
0.07 SOH 0.070 0071 0.001 18 Manufacturer :01dB Range : 94 dB/ 1000 Hz
2 z 3 . ‘A .
030 0.000 5 Model : CAL31 Instrument Status : Used
0.03 100 Hz 0. 0.030 1 5
Serial Number : 84065
0.04 100 Hz 0.040 0.040 0.000 2.1
ID : UAE.EFM.167/2561
0.05 100 Hz peak 0.050 0.051 -0.001 1.9
0.06 100 Hz 0.060 0.061 -0.001 1.8 Calibration Environment and Details
0.07 100 Hz 0.070 0.071 -0.001 1.8 Temperature :(23£2°C)
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67 Humidity :(50+20 %RH )
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. Barometric Pressure - (1013 £10.0hPa)
Received Date : 20 June 2024
Calibration Date : 25 June 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
This report is valid for the above stated instrument/s only.

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

Note

### End of Certificate ### RO . . . .
ndob Certificate The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %.

Calibrated By : e Approved By : FH
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Certificate No. Q24135552 Service Calibration Engineer Calibration Engineer Supervisor
F3-011-05/12-23 page 4 of 4 Issue Date : 25 June 2024

1
i ﬁﬁl L
'L:._ . O ] The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the mkﬂﬂm wﬂ‘:U ﬂu
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E FM-708-ACT-02 Rev.03 Issue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO..

7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

LTD. HEAD OFFICE

o\,

N 7.,
Nz

N——"

e
Y ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND /,,///_\\\‘N C C
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 gnms cuwaﬁuxﬂwyefnnom
Page 2 of 3.
Certificate No : 24-ACT-087
Request No : Req-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (xdB) Class 1 (£dB) =
94 dB /1000 Hz 93.78 -0.22 = = 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance li
(Hz) Measured (Hz)| Deviated Measured (Hz) Deviated (£ %) Class 1 (£ %) ot
94 dB /1000 Hz 1000.00 0.00 = = 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) ot
94 dB /1000 Hz 0.14 = 0.40 2.5 Pass

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was

60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the xnmﬂﬁﬂﬂuﬂqu ﬂﬂ

FM-708-ACT-02 Rev.03 Issue date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

Swe

%1y W
gms

ANS! National Accreditation Board
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Decision Rule for Statements of Conformity

Certificate No : 24-ACT-087
Request No : Req-2024-1365

The standard decision rule employed for the statements of conformity to each calibration 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

! N d - .
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit

1
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

95% expanded uncertainty -{

End of Calibration

Upper limit

Nominal

Lower limit

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inmnﬁ:‘lﬁluﬂ'JUqu
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Certificate of Calibration CertificateNo  :  24-SLM-240
Request No Req-2024-1459
Customer
. , 1. Indication at the calibration check frequency
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 24-SLM-240
UUC Setting Nominal Before Adjust After Adjust Acceptance
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1459 UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit Result
10260
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
Unit Under Calibration Details
1000 Hz 114 dB 113.76 1153 1.54 113.8 +0.04 0.20 0.30 Pass
Measurement item : Sound Level Meter Microphone CI; 2 s : 3 7 e
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
Manufacturer . Larson Davis Microphone Model : 375A04
Model 2 LxT2 Microphone S/N : 323471
Serial Number : 0005299 Preamplifier Model : PRMLxT2C 2. Self-generated noise, Microphone installed
o . Ly o UUC Setting
EE 2562 ez . 9
1D : UAE.EFM.114/2562 Preamplifier S/N : 071493 Measured UNCERTAINTY
FAST/37-139
Resolution 0.1 dB Instrument Status : Used
UUC Weighting (dB) (+dB)
Calibration Environment and Details
A 27.1 0.10
Temperature 2 PEME S
Humidity i 50 %RH 20 %RH 3. Self-generated noise, Microphone replaced by the electrical input signal device
Barometric Pressure : 1013 hPa £ 10 hPa UUC Setting
Measured UNCERTAINTY
Received Date 2 July 2024 FAST/37-139
Calibrated Date 11 July 2024 UUC Weighting (dB) (+dB)
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests A 26.6 0.10
Location of Calibration : Lab Acoustic (e 26.2 0.10
Reference Standard Z 30.6 0.10
Instrument Brand Model SN. Due calibration Tracebility
. - g 4. Acoustic signal test of frequency weightings (Without Windscreen)
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Deviation from various Frequency Acceptance
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit Resul
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric R 7 5 = S
N (+dB) (+dB)
Note STD Setting (dB) (dB) (dB)
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %. 125 Hz 0.0 0.2 0.1 0.60 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.2 0.3 0.4 0.60 3.0 Pass
8000 Hz -0.5 -0.4 -0.2 0.70 5.0 Pass
Calibrated By : Approved By : =
: me = 439
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 11 July 2024

1 1
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Certificate No 24-SLM-240

Request No Req-2024-1459

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

INNOVATIVE INSTRUMENT CALIBRATION LAB
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Certificate No 24-SLM-240

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 -0.2 0.0 0.0 2.0 Pass
125 Hz 0.1 0.0 0.0 1.5 Pass
250 Hz -0.1 0.0 0.0 1.5 Pass
500 Hz -0.1 0.0 0.0 15 Pies
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.0 0.0 0.0 20 Pass
4000 Hz 0.0 0.0 0.0 30 P
8000 Hz 0.0 0.0 0.0 50 Pt
16000 Hz 0.1 0.1 -0.1 +5. -INF. Pase
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
(05 114.00 114.0 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 Passl
Slow 114.00 114.0 0.0 0.20 0.10 Passl
Leq 114.00 114.0 0.0 0.10 Passl

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval nfmtaﬂaqﬁhmw qu
ssul

date 5/6/24

FM-708-SLM-01 Rev.04 1

Request No Req-2024-1459
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc 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 uuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 139.0 0.0 10 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 L Pass
119.00 119 119.0 0.0 1.1 Pass
114.00 114 114.0 0.0 1.1 Pass
109.00 109 109.0 0.0 1.1 Pass
104.00 104 104.0 0.0 1.1 Pass
99.00 99 99.0 0.0 1.1 Pass
94.00 94 94.0 0.0 1.1 Pass
89.00 89 89.0 0.0 1.1 Pass
84.00 84 84.0 0.0 151 Pass
0.30

79.00 79 79.0 0.0 11 Pass
74.00 74 74.0 0.0 1.1 Pass
69.00 69 69.0 0.0 1.1 Pass
64.00 64 64.0 0.0 11 Pass
59.00 59 59.0 0.0 1.1 Pass
54.00 54 54.0 0.0 11 Pass
49.00 49 49.0 0.0 Tl Pass
44.00 44 44.0 0.0 15 Pass
39.00 39 392 0.2 1 Pass
38.00 38 383 0.3 131 Pass
37.00 37 374 0.4 14| Pass
36.00 36 36.5 0.5 11 Pass

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval ormtﬁﬂﬂﬂ]ﬁh}ﬂw qu
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Certificate No 5 24-SLM-240
RequestNo  :  Req-2024-1459

9. Level linearity including the level range control

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vue ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
41.90 42.1 0.2 1 Pass
37-139 0.30
114 114.0 0.0 1.1 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 1349 -0.1 1.0 Pace
Fast 2 118.0 117.9 -0.1 +1.0,-2.5 Pass
0.25 109.0 108.8 0.2 +1.5,-5.0 Pass
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 2 109.0 109.1 +0.1 +1.0,-2.5 Pass
0.25 100.0 100.0 0.0 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF (Ve ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+£dB)
Complete cycle 137.4 136.6 -0.80 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

1
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Certificate No i 24-SLM-240
Request No Req-2024-1459
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 140.6
Negative one-half cycle 140.7
Deviated -0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0
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 1 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 0.30dB
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 0.25dB
13. High Level Stability 0.10 dB

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

1
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5 5 CALIBRATION 0367
Page :7/7 Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36 CALIBRATION 0367
Certificate No 24-SLM-240 Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Request No Req-2024-1459 Tel: +6608680812

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Decision Rule for Statements of Conformity
The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines on the CE RTI F | CATE 0 F CALl BRAT' 0 N

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 Certificate No. : COF-012-66 Page 1 of 2 Pages
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 MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER :TISCH The Orifice gas flow device was calibrated against
Fail = The measurement result plus the expanded uncertainty with a 95 coverage probability were outside the limit MODEL/TYPE : TE-5025A Standard Rotary Displacement Meter (Roots,
SERIAL NUMBER 13393 - Meter) Model G65/IMC/W2-dp. The WI-CL-004
1D NUMBER - UAE.EFM.064/2560 was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item Traceability:
‘l’ CUSTOMER i Unitefi Analyst and Eng,ix:\eerin-g Consultant (.:o.l, LtEI’. y This certiﬁ?z’:’te provides a traceability of The
T Upper limit 81 Soi Udomsuk 41, Road, to recognized the national
I Bangkok 10260 standards; and to realization of the international
Measured value Fail' system of units (SI) through the VSL (National
- Pagel RECEIVED DATE 114 Aug 2023 gy Institute of Netherlands) via Certificate
95% expanded uncertainty { MEASUREMENT DATE :31 Aug 2023 number: G2211901
. ISSUE DATE 101 Sep 2023
- TR e Nominal Uncertainty of Measurement:
The reported uncertainty of measurement is based
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
e Gl Temperature .23.043.0 oc dlstrlbut/aln corresponds to a coverage pmbafr/hty
) Relative Humidity :55.0415.0 %RH Df approximately sy ThERIaRYaTd uncertaiity
End of Certificate has been determined in accordance with the GUM
Atmospheric Pressure :1010+ 10 hpPa “Evaluation of measurement
data - Guide to the expression of uncertainty in
measurement’
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 23.8 “C and 56.3 %RH.

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

TABULATION OF RESULTS:
The table on next page give the measured values.

) Mr. Sorawit Thachalad JIRANATEE ASSOCIATES CO.,LTD, pproved signatory:
1 Miss Jittraporn Lertsomphol

Mr. Parinya Booncharoen
Calibration Department Manager

1
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JIRANATEE ASSOCIATES CO.,LTD

Continuation of Certificate of Calibration Number COF-012-66

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg °c °c mmHg inH,0 m*/min

1 0.694 754.292 24.08 23.49 55.071 1.682 1.294 0.642
2 1.000 754.269 24.02 23.63 60.844 3.423 1.846 0.916
3 1122 754.201 23.85 23.51 42.018 4.559 2131 1.056
4 1.169 754.302 23.77 2343 30.532 5.122 2.259 3,119,
5 1.409 754.198 23.89 23.66 29.917 7.496 2.733 1.349

Slope (m): 2.03291

Intercept (b): -0.01401

Correlation coefficient (r): 0.99983

Uncertainty (k=2): 0.015 m’/min

Table 2: The results of Q actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] 4
m*/min mmHg %C o mmHg inH,0 m/min

3 0.694 754.292 24.08 23.49 55.071 1.682 0.814 0.645
2 1.000 754.269 24.02 23.63 60.844 3.423 1.161 0.920
3 1,122 754.201 23.85 23.51 42,018 4.559 1.340 1.060
4 1.169 754.302 23.77 23.43 30.532 5.122 1.420 1.123
S 1.409 754.198 23.89 23.66 29.917 7.496 1718 1.354

Slope (m): 1.27329

Intercept (b): -0.00881

Correlation coefficient (r): 0.99983

Uncertainty (k= 2):

0.015  m’/min

***End of Certificate of Calibration***

Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

U Tube Manometer
Dwyer

1221-36-W/M

UAE EMA2.095/2555
Used Item

10 February 2025

19 February 2025
2502-0083WSC
(28:#% ) O
(5015 )%

1012 mbar

Certificate No. : 25P113
Page: 10f2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3; Equipment Calibration and Testing Services.

Submitted by: United Analyst and Engineering Consultant Co.,Ltd,

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

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

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result

of calibration

1.Reference standards instuments :

Instrument

1) Pressure Calibrator

Model Serial No.
PC106P 1189

Certificate No.
MP-0113-24

Due Date
10 Jul 2025

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 installed in vertical orientation and center of connecter was used as the reference level.

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 at:-
-National Institute of Metrology Thailand (NIMT)

NAC

JIRANATEE ASSOCIATLS €O, TN
.

lenanslumuR

Calibrated by :  Nopparat Phongam Approved Signatory : Atapel P

Issue Date : 21 February 2025 [1 Phalinee'F’rabpaipal
[ ] Sura Suwannasri

[T Attapol Panurach

wnanslunuay
B 0250405
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 —/,_,ﬁ\_y o
ol
TEL. 0-2717-3000-24 FAX. 0-2719-9484 TISI
Cert.No.: 25P113 CAUBRATION 0998
Page: 2 0f 2
3 1 1 ificate No. : 24P1857
, , Certificate of Calibration Gartl
Result of calibration:- Without adjustment Range : 0 inH,O lo 36 inH,0 ertificate of C Page: 10f2
Function:- Pressure Measurement Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
Equipment : Aneroid Barometer
UUC Indication Wartadtons Barigo This certificate may not be reproduced other than in full,
Applied Pressure  High-port side Low-port side AP Error except with the prior written approval of the head of
(inH,0) (inH,0) (inH,0) (inH20) (inH,0) Model : . Corporate Services 3; Equipment Calibration and Testing Services
0.00 0.00 0.00 0.00 0.00 Serial No.: g
2.00 1.02 -1.02 2.04 0.04
4.00 1.98 -1.98 3.96 .0.04 ID No.: UAE.ANV.151/2550
6.00 2.98 -2.98 5.96 -0.04 Condition As-Received: Used ltem
10.00 408 =498 P50 20 Received Date: 24 May 2024
12.00 6.00 -5.98 11.98 -0.02
14.00 7.02 -6.98 14.00 0.00 Calibration Date: 04 June 2024
16.00 8.02 -8.00 16.02 0.02
18.00 0.04 -9.00 18.04 0.04 Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
20.00 10.04 -10.00 20.04 0.04 Ambient Temperature: ( 23 £ 2 ) °C
22,00 11.06 -11.00 22,06 0.06 Relative Humidity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road,
24.00 12.06 -12.00 24.086 0.06 Bangchak, Phrakhanong, Bangkok 10260
26.00 13.06 -13.00 26.06 0.06 Atmospheric Pressure: 1007 mbar
28.00 14.06 -14.02 28.08 0.08
30.00 15.06 -15.02 30.08 0.08 Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
32.00 16.06 -16.02 32.08 0.08 Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
34.00 17.06 -17.02 34.08 0.08 Gauges, Edition 03/2014 " as a guidelines.
35.80 17.98 -17.92 35.90 0.10 Condition of this result of calibration
- = 1.Refi i .
The uncertainty of measurement was + 0.11 inH,O eterence slandmds nStLmens
*UUC = Unit Under Calibration Instrument Model Serial No. Certificate No. Due Date
* AP = High-port side - Low-port side 1) Standard Barometer DPI1142 1422505046 MP-0094-24 03 May 2025
The regorted unoertalnty of We?summent was based ona standa‘rd uncertainty multiplied 2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
3.This result of calibration was made on requested at the point specified by customer.
-00o- 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)
Calibrated by :  Suksan Khankaew Approved Signatory : Al’fﬁfoo/ ’D
Issue Date : 06 June 2024 [ ]Phalinee Prabpaipal
[ ]Sura Suwannasri
[/ﬁ\ttapol Panurach
Attapol P
v
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Cert.No.: 24P1857
Page: 2 of 2

Result of calibrati Without adjustment Range : 960 hPa to 1030 hPa

Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 960.27 | 971.66 | 982.37 | 994.32 | 1001.76 | 1010.97 | 1020.99 | 1030.52
UUC® Indication (hPa) 960.0 970.0 980.0 990.0 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) -0.27 -1.66 -2.37 -4.32 -1.76 -0.97 -0.99 -0.52

Decreasing Pressure
/Applied Pressure (hPa) 1030.52 | 1021.07 | 1011.30 | 1001.83 | 992.38 | 982.43 | 971.77 | 960.50
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 [ 990.0 | 980.0 | 970.0 960.0
Error (hPa) -0.52 -1.07 -1.30 -1.83 -2.38 -2.43 -1.77 -0.50

The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration

The 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 %.

-000-
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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

)

N

) §

NN
TEL. 0-2717-3000-24 FAX. 0-2719-9484 fihd NSC-TISI-TIS17025

M CALIBRATION 0008

Certificate of Calibration Ce"‘““':‘;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.001/2548

Condition As-Received: Used Item

Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Reference: 2504-0193WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 £ 3 ) °C
(50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Procedure used: 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.

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 22688 10 Sep 2025
2) Handheld Thermometer With Sensor 1521 AS5A339 2411176 25 Oct 2025

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

: A\ \?O’o’v\
Calibrated by :  Kraipop Onrat Approved Signatory :
Issue Date : 18 April 2025 [ ]Chakrit Waewwanjua

[ ]1Pomthippa Tameyakul
[v/]Viporn Tantiyawutti

enanslumunu




Result of Calibration:- Without Adjustment

Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Correction
(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 40 0.1
25.0 60.0 60 0.0
25.0 80.0 80 0.0

Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uuc
Temperature Reading Correction

(°C) (°C) (°C)

20.012 20.5 -0.488

25.034 25.0 0.034

30.032 30.0 0.032

35.022 345 0.522

40.040 39.0 1.040

UUC™ : Unit Under Calibration

Cert. No.: 25H806
Page.: 2 of 2

Uncertainty
of Measurement
(#%R.H.)

1.7
1.8
1.9

Uncertainty
of Measurement
#°C)
0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%

-00o-

lenasluauAy

ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consuLTant company umireo 1€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

UNITED ANALYST AND ENGINEERING

MULTI-POINT GAS TEST REPORT

Expiration Date :

_Nov6,2026

Test Date : Sep 26,2024
quip : Gas Analyzer (NO2) Model : 42i
facturer : Thermo Scientific Serial Numb CM22177051
Standar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Multi-point gas test data

Reference Value (ppb) Analyz(;;bb;s"lay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.4 0.40 0.40 0.40
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.4 0.40 0.13 0.13
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.18
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |

— 400 406:6-

3

g 30

F 300 3004

g 250

5 200 7

5 150

2 "

g 100 =

50
0 +=6%
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ]
/ 4 /
/galpul by ,Apfveby L
24 gllem -
26 9 72567 2, Sep . 2024
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ME United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UNITED ANALYST AND ENGINEERING

CONSULTANT COMPANY LIM

meo  Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Expiration Date :

Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
facturer : Thermo Scientific Serial Number : CM22387035
Stan ncentration utor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;bn)usplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |

— 400 406:6

3

g 30

F 300 7

g 250

5 200 «

= 150

g Py

2 100 1669

50
0 +56
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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y.
/ Calculate by ////Afziove by 56
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; 2024
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Airgas

an Air Liquide company

Customer:

Part Number
Cylinder Number:
Laboratory
PGVP Number:
Gas Code:

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD
AIR LIQUIDE (THAILAND)

LFD~- W
EOSNIST1E15A0014 Reference Number: 160-402772205-1
EB0162121 Cylinder Volume: 144.0 CF

124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
A12023 Valve Outlet: 660

CO,C02,NO,NOX,S02,BALN Certification Date:
Expiration Date: Jul 06, 2031

Jul 06, 2023

Gertification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibrati

tandards (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

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

e Mo

Approved for Release Page 1 of 1
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@@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING

consuLTant company umieo 1€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

\E@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGINEERING

consuLTanT company Lmmen 1€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024 Test Date : June 14,2024
t: Gas Analyzer (CO) Model : 48i i t: Gas Analyzer (CO) Model : APMA-370
turer : Thermo Scientific Serial Numb 1180540074 facturer : HORIBA Serial Number : YN43AG7T
ndar ncentration Dilutor Detail ndar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071 Methane (CHq) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer . o Analyzer Display | .. o,
Reference Value (ppm) Display (ppm) Difference Error [Percent Error| [% Error ] Reference Value (ppm) (ppm) Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.4 0.4 3.8 3.8 Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
Level 3 [40.00% 20.0 20.8 0.8 3.8 3.8 Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
Level 4 |60.00% 30.0 30.5 0.5 1.6 1.6 Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.60
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart] Multi-Point Gas Test Chart]
50 50
= €
g 40.0 s 400
H g 7
= 0.5 g ’
a 2 05
5 0.8 ]
) 5 9
g 0.4 g
0 +56
0 +60 0 50
0 50
el i Reference value (ppm)
Reference value (ppm) —+— Analyzer Display l
—— Analyzer Display |
B cienifints ) 7 ny 7 Calculate by '/ Kpprove by
7~ Calculate by / rove ) e L/ 4 (
Coe ) h Ci / /App YL, ( ‘// /ﬂf Cr i \ttlom
0 qm.. 7 1 (1 Larn » .
o 8 a5 o, Sep , 2024 ] e 06 ) . 256, ceidnnf b8, ... 2024
Page 1 of lenanslumugy Page 1 of 1 enanslummuny




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)
LFD~- i
Part Number: EO5NI91E15A0014 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,C0O2,NO,NOX,S02,BALN Certification Date: ~ Jul 06, 2023
Expiration Date: J|£ 06, 2031
Cerifi in with “EPA T Protocol for Assay and C of Gaseous C: i (May 2012)° EPA
600/R-12/531, using the assay listed. lytical 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.

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

MR

S
Approved for Re\léase

Page 1 of 1
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JIRANATEE ASSO(

liranatee 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

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

IATES CO.,LTD

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.

\\\\‘\I\IIII,I//

NSC - TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWS-027-67

CERTIFICATE OF CALIBRATION

: Cup anemometer
: LSl Lastem
: Sensor: DNA202

Data logger: E-LOG

: Sensor: BQ1705627
Data logger: 17037708

: Used item
: United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

: 02 Aug 2024
: 07 Aug 2024
: 09 Aug 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
o Mr. Sorawit Thachalad

[J Miss Jittraporn Lertsomphol

Remark:

* Nozzle cross-section area of the wind tunnel

: Wind tunnel cross-section area* 900

Wind direction frontal area® 195
Diameter of mounting pipe’ -
Blockage ratio of test object” 0.217

: 24 hours at ambient conditions.
: The average values during measurement are (23.8) "C, (41.5) %RH and (1009.0) hPa.

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

Calibration procedure:

The Cup anemometer was calibrated against
Standard air velocity transducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500 in an close test-section of
Eiffel-type wind tunnel with 900 cm’ cross test
section area. The WI-CL-007 based on IEC 61400-
12-1, Wind energy generation, systems — Part 12-
1: Power performance measurements of
electricity producing wind turbines, March 2017
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The

measurement to recognized the national
, and to realization of the internationa

system of units (SI) through the NIMT (National

Metrology Institute of Thailand) via Certificate

number: MW-0007-24 and MW-0055-23

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

JIRANATEE ASSOCIA

i
1
1
1

? projected cross-section area of the tested object include mounting pipe

® Diameter of mounting pipe
*Ratio*to *

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAI
IN WRITING FROM THE LABORATORY

LONATIIAIUAN
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MEASUREMENT RESULTS

Certificate Number

CWS-027-67

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s
The results of calibration and associated measurement uncertainties are reported in the table below.

Ved® Temp. wind tunnel Temp. room Voue Error U (k=2)
(m/s) c) (K] (m/s) (m/s) (m/s)
1.093 23.98 24.05 0.9 -0.2 031
2.051 24.24 24.05 18 -0.3 0.31
3.124 24.02 24.05 29 -0.2 031
4.086 24.04 24.05 3.8 -0.3 031
5.09 23.68 24.05 49 -0.2 031
6.08 23.84 24.05 59 -0.2 031
6.99 23.52 24.05 6.8 -0.2 031
8.16 24.48 24.05 8.0 -0.2 031
9.12 23.50 24.05 9.1 -0.1 031

9.98 24.02 24.05 9.9 -0.1 031
11.04 23.46 24.05 111 0.0 031
12.05 23.64 24.05 121 0.1 031
13.02 23.46 24.05 13.0 -0.1 031
13.96 23.50 24.05 14.0 0.1 035
15.03 23.52 24.05 151 0.1 039
16.00 23.50 24.05 16.0 0.0 0.34

Remark:

nd

took place

“ calibration results only count for the tested ci
“Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

during

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

{
**1End of Certificats :of Calibration**
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Jiranatee Associates Co.,Ltd
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Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

£-mail: jnac-calibration@jiranatee.com
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MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory
Calibration services department.
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NSC - TiSi —Ti5 17025

CALIBRATION 0367

Certificate Number

CWD-027-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor
: LSl Lastem
: Sensor: DNA212

Data logger: E-LOG

: Sensor: 19020250

Data logger: 17037708

: Used item
: United Analyst and Engineering Consultant Co., Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

: 02 Aug 2024
: 08 Aug 2024
:09 Aug 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
4 Mr. Sorawit Thachalad

O Miss Jittraporn Lertsomphol

Remark:

* Nozale cross-section area of the wind tunnel

:23.0£3.0 c
:55.0+£15.0 %RH
11010+ 10 hpPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area’ 52 cm’
Diameter of mounting pipe® - mm
Blockage ratio of test object* 0058  []

: 24 hours at ambient conditions.
: The average values during measurement are (24.9)°C, (45.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-5-U0 in an close test-section_of Eiffel-
type wind tunnel with- 900 cm’ ¢ross test section
area. The WI-CL-008 based on IEC-61400-12-1,
Wind energy generation systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement  to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

1) %RH and (1005.2) hPa.

H i
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? projected cross-section area of the tested object include mounting pipe

* Diameter of mounting pipe

*Ratio*to*

signatory:

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPR&DUC{ION HAS BEEN OaTAINjD

IN WRITING FROM THE LABORATORY
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Certificate Number M
e
CWD-027-67 N AC 4{4@\\?
Accredited calibration laboratory “inly gl W
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 NSC-TISI - TIS 17025
Page 2 of 2 Pages NSC-TISKTIS 17025 CALIBRATION 0367
Jiranatee Associates Co,Ltd CALIBRATION 0367
63/14-15, 67/35-36
5 P 7,7/1, Rd. j Air speed measurement laboratory
MEASUREMENT RESULTS Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number
The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45° Mobile: +66863999453
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant E-mail: jnac-calibration@jiranatee.com
while the sensor is rotated around its vertical axis. The results of calibration and i uncertainties are reported in the table below. Web site: www jiranatee.com CWS-028-67
Airspeed D' D' CERTIFICATE OF CALIBRATION
m/s ©) )
/! Degree Degree Page 1 of 2 Pages
0.000 [
45.000 46
90.000 90 MEASUREMENT ITEM : Cup anemometer Calibration procedure: _ .
135,000 . MANUFACTURER + LSI Lastem The Cup qnem’on!eter was Cullblﬂte;.i against
5.01 & MODEL/TYPE - Sensor: DNA202 Smndgrd air vel o‘aty tra.n.sducy mad{ 8455-12
180.000 180 . and pitot tube with precision differential pressure
) Data logger: E-LOG meter model: DPM2500 in an close test-section of
225.000 225 SERIAL NUMBER : Sensor: BQ%705626 Eiffel-type wind tunnel,with 900%cm? cross test
270.000 269 Data logger: 17037713 section area. The WI-CL-007 based on IEC 61400-
315.000 314 ID NUMBER = 12-1, Wind energy generation systems — Part 12-
CONDITION AS-RECEIVED : Used item 1: Power performance measurements of
. o CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. electricity producing wind turbines, March 2017
femark: € 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, was used as a calibration guideline.
* Calibration results only count for the tested ci and Phrakhanong, Bangkok 10260
 Direction of standard Traceability:
7 Direction of Unit Under Calibration RECEIVED DATE : 02 Aug 2024 This certificate provides a. traceability of . The
MEASUREMENT DATE : 07 Aug 2024 meusurementd tra recagn/ze;i " rh'e mm.ona{
and to of the
D I A 109 Aug 2024
. SSUE BATE 09 g 20 system of units (SI) through the NIMT (National
- Metrology Institute of Thailand) via Certificate
g‘" ' ENVIRONMENTAL CONDITIONS: number: MW-0007-24 and MW-0055-23
& K Ambient condition in the laboratory are as follow:
+s%End of 6 Wlhmlon‘“ Temperature :23.0%3.0 C Uncertainty of Measurement:
% Y Relative Humidity :55.0£15.0 %RH The reported uncertainty of measurement is
£ Atmospheric Pressure :1010t 10 hPa based on the standard uncertainty multiplied by a

coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd. of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the

CALIBRATION CONDITIONS  Wind tunnel cross-section area’ 900 cm?  expression of uncertainty in measurement’
Wind direction frontal area® 195 cm’
Diameter of mounting, pipe3 - mm
Blockage ratio of test object* 0217 [

Preconditioning : 24 hours at ambient conditions.

Measurement Condition : The average values during measurement are (24.5) °C, (43.0) %RH and (1009.1) hPa.

TABULATION OF RESULTS:

The table on next page give the measured values.

signatory: %

Mr. Parinya Booncharoen
Calibration Department Manager

Calibrated by:
M Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

3 -
—

Remark:,
* Nozle cross-section area of the wind tunnel
2 cross-section area of the tested object include mounting pipe
® Diameter of mounting pipe
Pt
Ratio “to

I.Elﬂﬁ']i‘luﬁ‘l'l.lﬂﬂ Lﬂﬂﬁ'lﬂllﬂ‘l'l.lmal

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTA|
IN WRITING FROM THE LABORATORY
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MEASUREMENT RESULTS *

Certificate Number

CWs-028-67

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to S m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

[ Temp. wind tunnel Temp. room Wi Error U (k=2)
(m/s) [X)] [\°)] (m/s) (m/s) (m/s)
1.101 24.08 2475 0.91 -0.19 0.31
2.056 25.40 2475 184 -0.22 0.31
3.148 24.10 2475 291 -0.23 031
4.060 24.10 2475 3.76 -0.30 0.31
5.10 23.80 2475 491 -0.19 0.31
6.05 25.50 2475 5.91 -013 0.31
6.99 23.90 2475 6.83 -0.16 0.31
8.11 25.08 24.75 7.99 -0.12 031
9.12 24.10 2475 9.06 -0.06 031
9.96 24.70 2475 9.90 -0.06 0.31
11.05 24.20 2475 11.05 0.00 0.31
12.01 24.52 24.75 11.97 -0.04 0.35
13.03 2430 2475 12.96 -0.07 031
13.99 24.44 2475 13.96 -0.03 0.38
15.00 24.30 2475 14.96 -0.04 0.37
16.01 24.30 2475 16.02 0.01 0.34
Remark:
* Calibration resul for the tested cir tookplace

“Velocity of standard

" Velodty of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the

calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.
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JIRANATEE ASSOCIATES CO.,LTD

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36
P 7,7/1,Rd.

Bangkok 10600 (Thailand)
Tel: +6608680812
Mobile: +66863999453

£-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com
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MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory
Calibration services department.

CALIBRATION 0367

Certificate Number

CWD-028-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor

: LSI Lastem

: Sensor: DNA212
Data logger: E-LOG

: Sensor: 19050292
Data logger: 17037713

: Used item

: United Analyst and Engineering Consultant Co., Ltd.
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

: 02 Aug 2024
: 08 Aug 2024
: 09 Aug 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
4 Mr. Sorawit Thachalad

O Miss Jittraporn Lertsomphol

Remark:

* Nozle cross-section area of the wind tunnel

:23.0£3.0 c
:55.0+15.0 %RH
:1010+ 10 hPa

: Eiffel-type wind tunnel of Jiranatee Associates Co., Ltd.

: Wind tunnel cross-section area* 900 cm’
Wind direction frontal area’ 52 cm’
Diameter of mounting pipez - mm
Blockage ratio of test object’ 0.058 8]

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder model: AX4009TS-
DMO04-P3-S-UQ in an close test-section of Eiffel-
type wind tunnel with 900 cm’ cross test section
area. The WI-CL-008 based on IEC.61400-12-1,
Wind energy generation systems — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement  to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:
The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
istribution c to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (24.3)°C, (45.1) %RH and (1005.1) hPa.

signatory:

? projected cross-section area of the tested object include mounting pipe

? Diameter of mounting pipe
4 225
Ratio “to

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION Hi EEEN OETEINED

IN WRITING FROM THE LABORATORY



Certificate Number

CWD-028-67

Page 2 of 2 Pages

MEASUREMENT RESULTS ®

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45"
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calil ion and i uncertainties are reported in the table below.

Air speed D'uq D’ e Error
m/s Degree (°) Degree (°) Degree (°)
0.000 0 0
45.000 46 1
90.000 91 1
Son 135.000 136 1
180.000 181 1
225.000 226 ol
270.000 270 0
315.000 315 , 0
Remark:
* Calibration results only count for the tested ci and during which

 Direction of standard

" Direction of Unit Under Calibration

~~

N

i
|
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CALIBRATION LABORATORY CO.,LTD.

2110 55 Soi Praser! ek 4, Prasert Manukit Rd., Ladphrao, Ba

3-0353-4 Fax

ratory.com  E-mail:sale

CLC

Accredited
180/1EC 17025

Supplement to Calibration Certificate No. Q24128001

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER

MANUFACTURER . INSTANTEL

MODEL / TYPE © 721A2601/721A3301

SERTAL NO. . UMI4466/UMI14466 [UAE.EFM.095/2562]

CLID. NO. 252000053

JOB CONTROL NO. 241203128001

CALIBRATION SERVICE . M i~-LaBoraTORY [] ON-SITE
CUSTOMER ~ : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 03 December 2024 DATE OF ISSUED : 29 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
29 January 2025
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the
International System of Units (S1)
Certificate No. Q24128001A1

F3-012-05/12-23 page | of 4
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CALIBRATION LABORATORY CO.LTD. .
10, Bangkok 10230 ﬂa@ﬂ\&l} i

2/10-11,14 i Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladp!

-laboratory.com

4 Fax

CLC

Accredited
180/1EC 17025

Supplement to Calibration Certificate No. Q24128001

REPORT OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL/TYPE g 721A2601/721A3301
SERIAL NO. H UM14466/UM14466 [UAE.EFM.095/2562]
DATE OF CALIBRATION 2 04 December 2024
ENVIRONMENT CONDITIONS :
Temperature : 23t2 °c Relative Humidity : (551 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0030-24, Due Date 19 July 2025.

2. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. EE-0060-24, Due Date 26 June 2025.

UNCERTAINTY :

The reported expanded uncertainty of’ measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 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. Q24128001A1
F3-012-05/12-23 page 2 of 4
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ANSI National Accreditation Board
ACCREDITED

CALIBRATION LABORATORY CO.,LTD. &

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 T

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com {’/, /Q\ N} .
AR CALIBRATION AND

L DIMENSIONAL MEASUREMENT
CLC ACDM-2814

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
CALIBRATION DATA

1. ACCELERATION RESULT
Test point Mode STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) (g) (g) (g) *(%ofrdg.)
0.3 50 Hz 0.300 0.300 0.000 1.9
0.4 50 Hz 0.400 0.401 -0.001 1.6
0.5 50 Hz peak 0.500 0.503 -0.003 1.6
0.6 50 Hz 0.600 0.605 -0.005 25
0.7 50 Hz 0.700 0.707 -0.007 25
0.3 100 Hz 0.300 0.301 -0.001 1.9
0.4 100 Hz 0.400 0.403 -0.003 1.6
0.5 100 Hz peak 0.500 0.505 -0.005 1.6
0.6 100 Hz 0.600 0.605 -0.005 2:5
0.7 100 Hz 0.700 0.707 -0.007 2.5
2. VELOCITY RESULT
Test point Mode STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) (mm/s ) (mm/s ) (mm/s ) (% of rdg. )
3 50 Hz 3.000 3.011 -0.011 1.8
4 50 Hz 4.000 4.030 -0.030 1.8
5 50 Hz peak 5.000 5.044 -0.044 1.8
6 50 Hz 6.000 6.056 -0.056 1.8
7 50 Hz 7.000 7.079 -0.079 1.8
*3 100 Hz 3.000 3.022 -0.022 1.6
*4 100 Hz 4.000 4.037 -0.037 1.6
*5 100 Hz peak 5.000 5.041 -0.041 1.6
*6 100 Hz 6.000 6.052 -0.052 1.5
*7 100 Hz 7.000 7.077 -0.077 1.5

Certificate No. Q24128001
of 4
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CALIBRATIONLABORATURYCULTD % ‘“i‘“’ CALIBRATION LABORATORY CO.LTD. -

z ACCREDITED

o

, ) ) S ae:ME ational Accreduation Board
s 2 4.55 Soi P anukit anukit Rd., Ladphrao, Bangkok 10230 “ A ANS1 National Accrediation Bo

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com ',//”Im\\‘\\\ s casert Manukil 29 Yaek 4, Pras
180/1mC 17025 CLC
Accredited
CALIBRATION DATA Coomn
3. DISPLACEMENT RESULT Supplement to Calibration Certificate No. Q24128000
Test point STD Reading | DUC Reading Correction Uncertainty
Mode CERTIFICATE OF CALIBRATION
(mm) ( frequency ) (mm) (mm) (mm) + (% of rdg.)
0.03 50 Hz 0.030 0.030 0.000 25
0.04 50 Hz 0.040 0.040 0.000 2.1 FOR
0.05 50 Hz peak 0.050 0.050 0.000 1.9 NOMENCLATURE . VIBRATION METER
0.06 50 Hz 0.060 0.061 -0.001 1.8 MANUFACTURER : INSTANTEL
0.07 X . 0. )
20t 0070 007 0001 L8 MODEL / TYPE g 721A2601/721A3301
0.03 100 H: 0.030 0.030 0.000 25
. SERIAL NO. ) UM14467/UM14467 [UAE.EFM.096/2562]
0.04 100 Hz 0.040 0.040 0.000 2.1
CLID. NO. 5 252000050
0.05 100 Hz peak 0.050 0.050 0.000 1.9
JOB CONTROL NO. 2 241203128000
0.06 100 Hz 0.060 0.061 -0.001 1.8
CALIBRATION SERVICE 2 IZI IN-LABORATORY [ on-sITE
0.07 100 Hz 0.070 0.071 -0.001 1.8
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. 81 801 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 03 December 2024 DATE OF ISSUED : 29 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

This report is valid for the above stated instrument/s only.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

### End of Certificate ### Authorized Signatory
29 January 2025
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. Q24128000A1

Certificate No. Q24128001 F3-012-05/12-23 page 1 of 4

F3-011-05/12-23 page 4 of 4
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CLC

Accredited
180/1EC 17025

Supplement to Calibration Certificate No. Q24128000

REPORT OF CALIBRATION
FOR
NOMENCLATURE 2 VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE ¥ 721A2601/721A3301
SERIAL NO. > UM14467/UM14467 [UAE.EFM.096/2562]
DATE OF CALIBRATION 3 04 December 2024

ENVIRONMENT CONDITIONS :
Temperature : @23t 2)° Relative Humidity : (55% 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424.

2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY 59352733,

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)
Certificate No. AV-0030-24, Due Date 19 July 2025.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. EE-0060-24, Due Date 26 June 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24128000A1
F3-012-05/12-23

CALIBRATION LABORATORY CO.LTD. .

Yz

110~ i i ilam ANS1 Nationa Accreditation Board

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 T accaEsiT EaD

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-aboratory.com ///'\\\ .
Lirly W CALIBRATION AND

c Lc DIMENSIONAL MEASUREMENT
ACDM-2814

seo s trons
CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading [ DUC Reading Correction Uncertainty
(g) ( frequency ) o (g) (g) (g) + (% ofrdg. )
0.3 50 Hz 0.300 0.302 -0.002 1.9
0.4 50 Hz 0.400 0.402 -0.002 1.6
0.5 50 Hz peak 0.500 0.503 -0.003 1.6
0.6 50 Hz 0.600 0.603 -0.003 2:5
0.7 50 Hz 0.700 0.705 -0.005 2.5
0.3 100 Hz 0.300 0.301 -0.001 1.9
0.4 100 Hz 0.400 0.402 -0.002 1.6
0.5 100 Hz peak 0.500 0.502 -0.002 1.6
0.6 100 Hz 0.600 0.603 -0.003 25
0.7 100 Hz 0.700 0.705 -0.005 25

2. VELOCITY RESULT

Test point STD Reading [ DUC Reading Correction Uncertainty
(mm/s) ( frequency ) o (mm/s) (mm/s ) (mm/s) + (% ofrdg. )
3 50 Hz 3.000 3.015 -0.015 1.8
4 50 Hz 4.000 4.024 -0.024 1.8
5 50 Hz peak 5.000 5.034 -0.034 1.8
6 50 Hz 6.000 6.044 -0.044 1.8
7 50 Hz 7.000 7.058 -0.058 1.8
*3 100 Hz 3.000 3.033 -0.033 1.6
*4 100 Hz 4.000 4.047 -0.047 1.6
*5 100 Hz peak 5.000 5.055 -0.055 1.6
*6 100 Hz 6.000 6.062 -0.062 1.5
*7 100 Hz 7.000 7.080 -0.080 1.5

Certificate No. Q24128000
g¢ 3 of 4
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180/1EC 17025
Certificate of Calibration
CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT
T B STD Readi DUC Readi - i U K Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-087
est point eading eading orrection ncertainty
Mode CONSULTANT CO.,LTD. Request No : Req-2024-1365
(mm) ( frequency ) (mm) (mm) (mm) +(% ofrdg. )
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
0.03 50 Hz 0.030 0.030 0.000 2.5
0.04 50 H 0.040 0.040 0.000 2.1 Prakanong, Bangkok 10260
i z K i X L
0.05 SOH " 0.050 0.050 0.000 1.9 Unit Under Calibration Details
) Hz pea i I i 5
0.060 0.060 0.000 18 Measurement item : Acoustic Calibrator Class : 1
0.06 50 Hz A : : )
Manufacturer : 01dB Range : 94 dB/ 1000 Hz
0.07 50 Hz 0.070 0.071 -0.001 1.8
Model : CAL31 Instrument Status : Used
0.03 100 Hz 0.030 0.030 0.000 2.5
Serial Number : 84065
.04 100 H 0.040 0.040 0.000 2.1
o0 ‘ ID : UAE.EFM.167/2561
0.05 100 Hz peak 0.050 0.050 0.000 19
0.06 100 Hz 0.060 0.060 0.000 1.8 Calibration Environment and Details
2123 £2¢
0.07 100 Hz 0.070 0.071 -0.001 1.8 lemperatire (BN,
: Humidi : (50 £20 %RH)
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67 umidity ( =
. a ic S : (1013 £10.0 hPa )
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. Barometnicliressure ( 4
Received Date : 20 June 2024
Calibration Date : 25 June 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
This report is valid for the above stated instrument/s only.

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).

Note

### End of Certificate ### The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £ =2, providing a level of

confidence approximately 95 %.

Calibrated By : e Approved By : ah
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Certificate No. Q24128000 Service Calibration Engineer Calibration Engineer Supervisor
F3-011-05/12-23 page 4 of 4 Issue Date : 25 June 2024
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Page 2 of 3.
Certificate No : 24-ACT-087
Request No : Req-2024-1365
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (xdB) Class 1 (£dB) =
94 dB /1000 Hz 93.78 -0.22 = = 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance li
(Hz) Measured (Hz)| Deviated Measured (Hz) Deviated (£ %) Class 1 (£ %) ot
94 dB /1000 Hz 1000.00 0.00 = = 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) ot
94 dB /1000 Hz 0.14 = 0.40 2.5 Pass

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was

60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the xnmﬂﬁﬂﬂuﬂqu ﬂﬂ
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Decision Rule for Statements of Conformity

Certificate No : 24-ACT-087
Request No : Req-2024-1365

The standard decision rule employed for the statements of conformity to each calibration 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

! N d - .
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit

1
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

95% expanded uncertainty -{

End of Calibration

Upper limit

Nominal

Lower limit

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inmnﬁ:‘lﬁluﬂ'JUqu

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Customer
Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 24-SLM-234

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1453

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

ID

Resolution

: Sound Level Meter Microphone Class : 2

: Larson Davis Microphone Model : 375B02
v LxT2 Microphone S/N : 011740
: 0005286 Preamplifier Model : PRMLXT2B
: UAE.EFM.102/2562 Preamplifier S/N : 056087

0.1 dB Instrument Status : Used

Calibration Environment and Details

Temperature
Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure

Location of Calibration

i 2EETTE
50 %RH =20 %RH
: 1013 hPa= 10 hPa
o 1 July 2024
10 July 2024
: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

: Lab Acoustic

Reference Standard
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

Approved By :

: pré

Mr. Noppadon Luangart

mi9
Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 July 2024

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval mwﬂaqrﬁlulﬂ'}uqu
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Certificate No 24-SLM-234
Request No Req-2024-1453
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.4 0.64 113.8 +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
N Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 313 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 311 0.10
(e, 30.6 0.10
2 34.9 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weightil S imil
eighting Respone curve Limit Result
FAST/37-139 A 3] z
" (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.60 LS Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz 12 12 12 0.60 3.0 Pass
8000 Hz 2.9 28 29 0.70 5.0 Pass!

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of b@ﬂaqﬁhﬂqﬂqu

FM-708-SLM-01 Rev.04 Issuc date 5/6/24
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Certificate No 24-SLM-234

Request No Req-2024-1453

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

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 0.1 0.0 0.0 2.0 Pass
125 Hz -0.1 0.0 0.0 1.5 Pass
250 Hz -0.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0.1 0.0 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.0 0.1 0.0 20 Pass
4000 Hz 0.0 0.0 0.0 3.0 Pass
8000 Hz 0.0 0.0 00 5.0 Pass
16000 Hz 0.0 -0.1 -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
& 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 Passl

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval vﬂkﬂﬂﬁﬂﬁl&lﬂ?ﬂﬂﬂ
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Certificate No 24-SLM-234
Request No Req-2024-1453
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)
46.30 46.4 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 11 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
ERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 134.9 -0.1 1.0 Pass
Fast 2 118.0 117.6 -0.4 4108 Pass
0.25 109.0 108.6 -0.4 +1.5, =5:0: Pass
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 +1.0; 2.5 Pass
0.25 100.0 99.8 -0.2 +1.5, 5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uucC ERR Limit Result
STD Setting (dB) (dB) (dB) (£dB) (+dB)
Complete cycle 137.4 136.8 -0.60 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

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of 'W'ﬂa’]ﬁh‘ AJY qu
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Certificate No  :  24-SLM-234
RequestNo  :  Req-2024-1453
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (#dB)
Positive one-half cycle 145.5
Negative one-half cycle 145.4
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
FAST/A/37-139 Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0
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
ctrical signal test of frequency weightings, Weighting network respone with relative to | kHz 0.20 dB
6. Frequency and time weightings at |kHz 0.20 dB
7. Long Term Stability 0.10 dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30 dB
1. 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 except in full. without written approval uHLﬂlﬂans'hjﬂ‘)Uqu
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Certificate No : 24-SLM-234
Request No : Req-2024-1453
Decision Rule for Statements of Conformity
The standard decision rule employed for the of conformity to each calibration 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

1 4 g e o & 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.

l = Upper limit

Measured value Fail'

95% expanded uncertainty {

Nominal

Lower limit
End of Certificate

1
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JIRANATEE ASSOCIATES CO.,LTD ISO/IEC 17025:2017 ’//,,,“h‘\‘\\\‘
PSCIBL TS 2700 NSC—TiSi - Tis 17025
Jiranatee Associates Co, Ltd CALIBRATION 0367
PR CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com
CERTIFICATE OF CALIBRATION
Certificate No. : COF-045-67 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER : TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5025A Standard Rotary Displacement Meter (Roots
SERIAL NUMBER . 3540 Meter) Model G65/IMC/W2-dp. The WI-CL-004
1D NUMBER : UAE.EFM.176/2561 was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item Traceability:
CUSTOMER & Unltefi Analyst and Engmeenn.g Consultant (':o Ltd. n This certificate provides a' traceability of the
81 Soi Udomsuk 41, Road, . to recognized the national
Bangkok 10260 and to ion of the i
system of units (SI) through the NIMT (National
RECEIVED DATE : 24 Oct 2024 Metrology Institute of Thailand) via Certificate
MEASUREMENT DATE : 04 Nov 2024 number: MW-0063-23.
ISSUE DATE : 05 Nov 2024
Uncertainty of Measurement:
The reported uncertainty of measurement is based
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
Temperature .23.043.0 c d}'stribu!ian corr;spo;r:s tZ a :av;ru%e probability
& . . of approximately 95%. The standard uncertainty
::::::h:‘:ir:ﬂgsure 23100111500 :‘:: has been determined in accordance with the GUM
N ‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’
CALIBRATION CONDITION:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 23.7 “C and 49.7 %RH.

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

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by: i |

[0 Mr, Sorawit Thachalad o . — signatory: -
[ Miss Jittraporn Lertsomphol — o Mr. Parinya Booncharoen
Calibration Department Manager

1
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODBW

IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-045-67

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta] [Tm] 4
m*/min mmHg ‘c *c mmHg inH,0 m/min

1 0.702 755.241 23.67 22.27 57.134 1612 1.268 0.651
2 1.000 755.312 2355 2271 61.321 3.248 1.801 0.920
3 1117 755.324 2336 22.72 41.180 4309 2.075 1.057
4 1.163 755.361 23.37 22.77 30.028 4.806 2,192 1119
5 1417 755.397 23.65 23.10 29.199 7.191 2.680 1363

Slope (m): 1.98270

Intercept (b): -0.02316

Correlation coefficient (r): 0.99988

Uncertainty (k=2): 0015 m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg c gc mmHg inH,0 m*/min

1 0.702 755.241 23.67 2227 57.134 1.612 0.796 0.652
2 1.000 755.312 23.55 2271 61.321 3.248 1129 0.921
3 | 1117 755.324 2336 22.72 41.180 4.309 1.301 1.058
4 i 1.163 755.361 23.37 22.77 30.028 4.806 1374 1119
5 | 1.417 755.397 23.65 23.10 29.199 7.191 1.681 1.365

Slope (m): 1.24186

Intercept (b): -0.01454

Correlation coefficient (r): 0.99988

Uncertainty (k= 2):

0.015 m’/min

***End of Certificate of Calibration***

nanslummunu




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. : 25P114
Page: 1of 2

Certificate of Calibration

Equipment : U Tube Manometer
Maniifacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.178/2561

Condition As-Received: Used ltem
Received Date: 10 February 2025

Calibration Date: 19 February 2025

Reference: 2502-0083WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 = 2 ) °C

- it R !
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 in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0113-24 10 Jul 2025
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 inHz0
4.This instrument was used clean air as pressure media.
5.This instrument was installed in vertical orientation and center of connector was used as the reference level.
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 at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory : Attape| R
Issue Date : 21 February 2025 [ ]Phalinee Prabpaipal

[ ] Sura Suwannasri

(/]/Anapol Panurach

nasluauau
B 0250404°

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

Increasing Pressure

Applied Pressure
(inH,0)

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

Range : 0 inH,O to 36 inH,O

Cert.No.: 25P114

Page: 2 of 2

Scale Interval : 0.1 inH.O( The Fifth Estimate )

UUC Indication

High-port side
(inH;0)
0.00
0.98
2,02
3.02
4.02
5.02
6.02
7.08
8.06
9.06
10.06
11.06
12.06
13.08
14.08
15.08
16.08
17.10
17.90

The uncertainty of measurement was = 0.11 inH.O

*UUC = Unit Under Calibration

* AP = High-port side - Low-port side

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

Low-port side
(inH;0)
0.00
-0.94
-1.96
-2.96
-3.96
-4.96
-5.96
-7.00
-7.98
-8.98
-9.98
-10.98
-11.98
-13.02
-14.02
-16.02
-16.04
-17.04
-17.84

Ap
(inH,0)
0.00
1.92
3.98
5.98
7.98
9.98
11.98
14,06
16.04
18.04
20.04
22.04
24.04
26.10
28.10
30.10
3212
34.14
35.74

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

-o00o-

Error

(inH:0)

0.00
-0.08
-0.02
-0.02
-0.02
-0.02
-0.02
0.06
0.04
0.04
0.04
0.04
0.04
0.10

0.10

0.10
0.12
0.14
-0.06

Attapol P

@NE1sluAIy
a 1037941

GHY
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘\\\;///2
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ila/ei_\m =0y,
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 1/,/,‘\\/_\@
o = Gmi
TEL. 0-2717-3000-24 FAX. 0-2719-9484 » NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration Corficatin. :' 24P1L5

Page: 10of 2

Equipment : Aneroid Barometer
T T 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.124/2550

Condition As-Received: Used Item

Received Date: 24 May 2024
Calibration Date: 04 June 2024
Reference: 2405-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 £ 2 ) °C
(50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-24 03 May 2025
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)

Calibrated by :  Suksan Khankaew Approved Signatory : AH’“—P’/ R
Issue Date : 06 June 2024 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[/ﬁ\ttapol Panurach

Lenaslumuny
B 0316958

Cert.No.: 24P1858

Page: 2 of 2
Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (hPa) 959.93 | 970.47 | 981.93 | 991.32 | 1002.29 | 1011.64 | 1021.14 | 1032.30
UUC* Indication (hPa) 960.0 870.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 0.07 -0.47 -1.93 -1.32 -2.29 -1.64 -1.14 -2.30
Decreasing Pressure
Applied Pressure (hPa) 1032.30 | 1021.44 | 1011.67 | 1002.36 | 992.35 | 981.94 | 970.49 | 959.94
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 | 970.0 | 960.0
Error (hPa) -2.30 -1.44 -1.67 -2.36 -2.35 -1.94 -0.49 0.06
The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-00o-
A//upo/ £
L]
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilﬁ\\—//ﬁ’;_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =N
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AT
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ’ NSC-TISI-TIS17025

m {] i CALIBRATION 0008

Certificate of Calibration °°"“"°a';;‘:e-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.132/2550

Condition As-Received: Used Item

Received Date: 04 April 2025
Calibration Date: 10 April 2025
to 17 April 2025
Reference: 2504-0193WSC 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) %

h

e used: 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.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Dew Point Hygrometer Optidew 401 164756 TH-0005-25 05 Feb 2026
2) Handheld Thermometer With Sensor 1523 5717096 2411241 18 Nov 2025

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:-
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

_ VAposW
Calibrated by :  Somchai Dumwor Approved Signatory :
Issue Date : 18 April 2025 [ ]Chakrit Waewwanjua
[ ]1Pomthippa Tameyakul

[v/] Viporn Tantiyawutti

enanslumunu

Cert. No.: 25H812

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Correction of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 40.1 42 -1.9 1.7
25.0 60.0 60 0.0 1.8
25.0 80.0 76 4.0 1.9
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc* Uncertainty
Temperature Reading Correction of Measurement
(°C) (°C) (°C) (£°C)
20.001 21.0 -0.999 0.72
24.987 25.0 -0.013 0.72
30.021 30.0 0.021 0.72
34.964 34.0 0.964 0.72
40.032 39.0 1.032 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-

enanslumunu
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UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

A

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 26,2024

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equif t: Gas Analyzer (NO2) Model : 42i
facturer : Thermo Scientific Serial Numb 1201778107
Standar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

quip t: Gas Analyzer (NO2) Model : 42i
facturer : Thermo Scientific Serial Numb 1201778108
Standar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHa4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) .9%59
Cylinder No. : EB0159156

Expiration Date :

Nov 6,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) A“alyﬁ;bo)'smay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
— 400 406:6
=
g 30
F 300 7
g 250
5 200 8
= 150
g o
£ 100 T66-3
50
0 +56
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ]
7 / ) 2 /
Calpul;i{e by /.~ Approve by , (
Cilha. Cr et lorn
lam.. 7 M5
26..7.9....472567 26....5ep, ;. 2024
Page 1of lenasliuAIua

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
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
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart |
— 400 400:0
3
g 30
F 300 9
g 250
5 200 7
> 150
e &
< 100 106:6
50
0 =51
0 50 100 150 200 250 350 400 450
Reference value (ppb)
—— Analyzer Display ]
7 / 7 ,
[ _,Calculate by Approve by
(4 )
0 gm . 7 12/ larn
4 10 £ 2567 4 Oct 2024
/ / / /
page 1 of 1 enanslumuny




@@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNITED ANALYST AND ENGNEERNG

consuLTanT company Lmmen  T€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

@@E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

consuLTant company Lmien 1€l. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 26,2024 Test Date : Oct 17,2024
Equif t: Gas Analyzer (NO2) Model : 42i quip t: Gas Analyzer (NO2) Model : 42i
facturer : Thermo Scientific Serial Numb 1201778109 facturer : Thermo Scientific Serial Numb 1201778110
Standar ncentration Dilutor Detail Standar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs4) - PPM Serial Number : 1180540071 Methane (CHa4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyﬁ;bo)usplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45 Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5% :Acceptable Limit + 5%
150 Multi-Point Gas Test ChartI 150 Multi-Point Gas Test Chartl
— 400 490:0 — 400 400:0
o 2
g8 30 g 30
g 300 366-7 & 300 0:5
g' 250 g 250
5 200 56:9 5 200 -9
2 10 3 150
S S
£ 100 1006 2 100 106:6
50 50
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
—— Analyzer Display ] —— Analyzer Display ]
/) ; /) )
p / . / / / y A
( Calpula{e by / Api)/rove by , ( Coe G;I;ztllate byC Approve by  /(
7/7/ //m . ( 7 /7 u//urw / //7( Wm . / // \/L/uf” ¢
y 17 1077 2567 17 2024
26 ;.9 . 42567 2 . Sep . 2024 / / )t 20
Page 1of lenasliuAIua Page 1 of 1 lenanslumunu




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

IAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Customer: AIR LIQUIDE (THAILAND)

' TD .~
Part Number EO5NI91E15A0014 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,C0O2,NO,NOX,S02,BALN Certification Date: ~ Jul 06, 2023

Expiration Date: Jul 06, 2031
Certifi 1 p in accordance with “EPA Ti Protocol for Assay and Certification of Gaseous Calibration s (May 2012)° EPA

Test Date : Sep 9,2024

MULTI-POINT GAS TEST REPORT

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

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : _Thermo Scientific Serial Number : 1200906880
ndar ncentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHq) o PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Multi-point gas test data

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

AN

e

Approved

T
for Release

Page 1 of 1

onanslummunu

Analyzer _
R 0,
eference 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 10.7 0.7 6.5 6.5
Level 3 [40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 [80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.63
:Acceptable Limit £ 5%
Multi-Point Gas Test Chart]
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EAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

IAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024
t: Gas Analyzer (CO) Model : 48i
facturer : Thermo Scientific Serial Numt 1201497732
ndar ncentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHq) o PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

MULTI-POINT GAS TEST REPORT
Test Date : Sep 9,2024
t: Gas Analyzer (CO) Model : 48i
M turer : Thermo Scientific Serial Numb 1201497730
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
Reference Value (ppm) Analy::lr":l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.51
:Acceptable Limit + 5%
Multi-Point Gas Test Chart]
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Page 1 of 1 wnansluAuAl

Reference Value (ppm) Analy::;nlzl)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 40.00% 20.0 20.5 0.5 2.4 2.4
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 (%) 2.20
:Acceptable Limit + 5%
Multi-Point Gas Test Chart]
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EAE

UNITED ANALYST AND ENGINEERING
CCONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT
Test Date : June 14,2024
Equipment : Gas Analyzer (CO) Model : 48i
turer : Thermo Scientific Serial Number : 1201497733
Standard Gas Concentration Dilutor Detai
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. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppm) Analy::;[:l)splay 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 20.5 0.5 2.4 2.4
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 (%) 2.02
:Acceptable Limit + 5%
Multi-Point Gas Test Chart]
50
€
s 40.0
H
3 9
o
- 5
5
E .5
0 +=56
0 50
Ref value (ppm)
—e— Analyzer Display |
/7 Calculate by ) Approve by
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14 / 06/47 2567 14..../.....Juneys 2024
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Airgas

an Air Liquide company

Customer:

Part Number
Cylinder Number:
Laboratory
PGVP Number:
Gas Code:

CERTIFICATE OF ANALYSIS

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE (THAILAND)

LTD--
EO05NI9TE15A0014
EB0162121

124 - Plumsteadville - PA

A12023

C0,C02,NO,NOX,SO2,BALN

Reference Number:

160-402772205-1

Cylinder Volume: 144.0 CF
Cylinder Pressure: 2016 PSIG
Valve Outlet: 660
Certification Date: Jul 06, 2023

Expiration Date: Jul 06, 2031

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous C ti
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

tandards (May 2012)" document EPA

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

AN

Approved for Release

Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 January, 2025 Certification No. 002/25
Page : 1 of §
Object H Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type d WL-21
Mfg Code : 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 1012.8 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 Typ 5 . V1220015
-
A:@ Barometer Vaisal M}gazoom
75 . . \
Calibrated by : \\b’rﬂhc@vfok_ f;fédt A 4 3
o
Mr. Watcharapol Subwat \Pi; Promsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 2 of §
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 = S = 13.0 0.01
15.01 = o = 15.0 0.01
17.02 = = = 17.0 0.02
20.02 = = = 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270

Calibrated by : }\@WW\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 -0.43
1011.41 1012 -0.59
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011
Average

Calibrated by : M@‘?@L

Mr. Watcharapol Subwat

Mechanical Engineer

;:Eau

enaslumunu

THAI METEOROLOGICAL DEPARTMENT

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

4353 Sukh

vit, B:

The Result of Calibration

Certification No. 002/25

3 January, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
759.10 759 0.10
758.50 759 -0.50
759.75 760 -0.25
757.63 757 0.63
756.71 747/ -0.29
757.88 758 -0.12
758.60 758 0.60
758.35 758 0.35
758.10 758 0.10
757.79 758 -0.21
757.42 757 0.42
756.76 754 -0.24
757.07 757 0.07
757.48 758 -0.52
757.99 758 -0.01
758.62 759 -0.38
759.29 759 0.29
757.37 757 0.37
758.06 758 0.06
758.32 758
Average

Calibrated by : [&5 m % E) ==

Mr. Watcharapol Subwat

Mechanical Engineer

enanslummunu



The

3 January, 2025

THAI METEOROLOGICAL DEPARTMENT

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

Result of Calibration

Certification No. 002/25

Page : 5 of 5

Calibrated by :
Nﬁm$&_

Mr. Watcharapol Subwat

Mechanical Engineer

Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
455 45 0.5
30.4 30 0.4
15.6 15 0.6
PLLITENN

/ y (P
Calibration & Test

jon |\
SyEES |

. N% 7 Rt 7 L
Mete}{n?ogilcal'l'gs\g' ; Bu' au

enanslumunu

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 19 February, 2025 Certification No. 106/25
Page : 1 of §
Object H Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type . WL-21
Mfg Code : Wireless Receiver 2205DR0114
Wind Sensor 2205DT0114
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 1011.3 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 Ty 20 No. V1220015
AHE
Aé@ Barometer Vaisal A@ﬁmmqi%azoom
3 \ \
s 5 R B\~ |
Calibrated by : }\Jﬁ‘m‘m‘ﬁ\_ Sigpted : / W g })\ s \
S :

Mr. Watcharapol Subwat Mr. Pis 5 OI;ISUI { E
\

Mechanical Engineer ! Sub-Standard




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 106/25

19 February, 2025 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 = E T 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 = S = 15.0 0.01
17.02 = = = 17.0 0.02
20.02 E S = 20.0 0.02
Vane Angel Bench Stand Model 18112
Young Meteorological Instruments
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180

270

Calibrated by : I\Hm@&fk

Mr. Watcharapol Subwat

Mechanical Engineer

Calibrated by :

4353 Suk

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 106/25

19 February, 2025 Page : 3 of 5§
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 043
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 -0.43
1011.41 1011 0.41
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1011 -0.33
1011.01 1011 0.01
Average

Mr. Watcharapol Subwat

Mechanical Engineer

Nesremepa

enanslumunu



THAI METEOROLOGICAL DEPARTMENT

4353 S vit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
The Result of Calibration THAI METEOROLOGICAL DEPARTMENT
4353 vit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Certification No. 106/25
19 Femary, 2025 B The Result of Calibration
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg Certification No. 106/25
759.10 759 0.10 19 February, 2025 Page : 5 of 5
758.50 759 -0.50
759.75 760 -0.25 Standard Temperature Sensor Reading
757.63 758 -0.37 Temp. Reading Correction
756.71 757 -0.29 ‘c ‘c ©
757.88 758 -0.12 455 4 05
758.60 758 0.60 e <Y e
758.35 758 0.35 e L e
758.10 758 0.10
757.79 758 -0.21
757.42 757 0.42
756.76 757 -0.24
757.07 757 0.07
757.48 757 0.48
757.99 758 -0.01
758.62 759 -0.38
Calibrated by :
759.29 759 0.2 H&M o
757.37 757 0.37
Mr. Watcharapol Subwat
758.06 758 0.06
Mechanical Engineer
758.32 758 0.32

Average
Calibrated by : }\Hﬂh‘mﬁe\
Mr. Watcharapol Subwat
| |
Mechanical Engineer Metei(ﬁ}!dglcal
) \
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of I i i H H
e SR, The Result of Calibration
Page : 1 of 5 Certification No. 110/25
19 February, 2025 Page : 2 of 5
Object : Wi Wi irecti
: i Spesn Wil ieion \Beis Lagner Standard HOOK GAGENO. 1425 |  TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
Manufacturer : SCARLET/TECH
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = = 1.0 0.00
Type : WL-21
ve 3.02 - - - 3.0 0.02
5.00 = = = 5.0 0.00
Mfg Code : Wireless Receiver 2205DR0116
7.04 = = = 7.0 0.04
Wind Sensor 2205DT0116
9.02 = = = 9.0 0.02
Customer : United Analyst and Engineering Consultant Co.,Ltd.
11.02 = = = 11.0 0.02
81 Soi Udomsuk 41, Sukhumvit Road,
13.01 = = = 13.0 0.01
Bangchak, Prakanong, Bangkok 10260.
15.01 = = = 15.0 0.01
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1011.4 hPa
17.02 = o = 17.0 0.02
20.02 = = = 20.0 0.02
NATIONAL STANDARD WIND TUNNEL : Wind Aloft Plotting Board
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119 : HOOK GAGE NO 1425
Vane Angel Bench Stand Model 18112
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
Young Meteorological Instruments
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586)
0 0
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
90 90
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
180
: testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802
270

STANDARD BAROMETER : Digital Barometer Vaisala Type E1B: 0. V1220015
S
N /D__@t?l BarometerVaisay'? Y)@;Mhaé 0001 . \\IM
Calibrated by : H@WK- Signid: / m@ rised Signatory)” alibrated by :
o~ ‘ 3
T,

Mr. Watcharapol Subwat Mr. PisootPfomsut

Mr. Watcharapol Subwat

. o Mechanical Engineer
Mechanical Engineer




4353 Sukhumvit, B

THAI METEOROLOGICAL DEPARTMENT

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

-

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 3 of S
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1012.05 1012 0.05
1011.25 1011 0.25
1012.92 1013 -0.08
1010.09 1010 0.09
1008.87 1009 -0.13
1010.43 1010 0.43
1011.39 1011 0.39
1011.05 1011 0.05
1010.72 1011 -0.28
1010.30 1010 0.30
1009.81 1010 -0.19
1008.93 1009 -0.07
1009.35 1009 0.35
1009.89 1010 -0.11
1010.57 1011 -0.43
1011.41 1011 0.41
1012.31 1012 0.31
1009.75 1010 -0.25
1010.67 1010 0.67
1011.01 1011 0.01
Average

Calibrated by : NGAUKRTOL
Mr. Watcharapol Subwat

Mechanical Engineer

/ o~ A
Calibration & Tést

Met%orological Ins

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 110/25

19 February, 2025 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
759.10 759 0.10
758.50 758 0.50
759.75 760 -0.25
757.63 758 -0.37
756.71 757 -0.29
757.88 758 -0.12
758.60 759 -0.40
758.35 758 0.35
758.10 758 0.10
757.79 758 -0.21
757.42 757 0.42
756.76 757 -0.24
757.07 757 0.07
757.48 1457/ 0.48
757.99 758 -0.01
758.62 759 -0.38
759.29 759 0.29
757.37 757 0.37
758.06 758 0.06
758.32 758 0.32
Average RIS
Calibrated by : Hﬁ\\mm’r’k > RA&

Mr. Watcharapol Subwat

Mechanical Engineer

Calibration & Jest
o

Met(éorolpgical In:

wnanslumuRy



CALIBRATION LABORATORY C0.LTD. &,
9 Yaek 4, Prasert Manukit Rd.. Ladphrao Bmgu» 10230 ﬂaﬁmA w1 stonalAccreatt

CCREDITED

2/10-11,14,55 Soi Prasert Mz

THAI METEOROLOGICAL DEPARTMENT ac 7 " B

Accredited
150/1EC 17025

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

Supplement to Calibration Certificate No. Q24135551

The Result of Calibration CERTIFICATE OF CALIBRATION
Certification No. 110/25
FOR
19 February, 2025 Page : 5 of 5
NOMENCLATURE 3 VIBRATION METER
Standard Temperature Sensor Reading MANUFACTURER d INSTANTEL

Temp Reading — MODEL / TYPE © 721A2501/721A2901

‘c °c °c SERIAL NO. : UM12865/UM12865 [UAE.EFM.001/2561]
455 = 0% CLID. NO. . 251801712

30.4 30 0.4 JOB CONTROL NO. 3 241219135551

15.6 15 0.6 CALIBRATION SERVICE : IZ IN-LABORATORY D ON-SITE

q CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 19 December 2024 DATE OF ISSUED : 29 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Calibrated by :
NﬁM oL

Mr. Watcharapol Subwat

Mechanical Engineer

Authorized Signatory
29 January 2025
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. Q24135551A1

F3-012-05/12-23 page 1 of 4
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LIBRATION LABORATORY CO.,LTD.

1.14,8 >rasert Manukit 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 0

CA

CLC
Accredited

Supplement to Calibration Certificate No. Q24135551

REPORT OF CALIBRATION
FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER g INSTANTEL

MODEL / TYPE g 721A2501/721A2901

SERIAL NO. H UM12865/UM12865 [UAE.EFM.001/2561]
DATE OF CALIBRATION i 20 December 2024

ENVIRONMENT CONDITIONS :
Temperature : @23t 2° Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)
Certificate No. AV-0030-24, Due Date 19 July 2025.

2. The measurements are traceable to International System of Units (S1), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0050/24 , Due Date 13 May 2025 .

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. EE-0060-24, Due Date 26 June 2025.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 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 Mecasurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24135551A1

F3-012-05/12-23 page 2 of 4

@clccalibration

CALIBRATION LABORATORY CO.,LTD. & i

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
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Cl_c gma DIMENSIONAL MEASUREMENT

CALIBRATION AND

ACDM-2814
Accredited

1S0/1EC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(g) ( frequency ) (g) (g) (g) +(%ofrdg.)
03 50 Hz 0.300 0.302 -0.002 19
0.4 50 Hz 0.400 0.404 -0.004 1.6
0.5 50 Hz peak 0.500 0.507 -0.007 1.6
0.6 50 Hz 0.600 0.609 -0.009 25
0.7 50 Hz 0.700 0.711 -0.011 2.5
0.3 100 Hz 0.300 0.302 -0.002 1.9
0.4 100 Hz 0.400 0.403 -0.003 1.6
0.5 100 Hz peak 0.500 0.506 -0.006 1.6
0.6 100 Hz 0.600 0.608 -0.008 2.5
0.7 100 Hz 0.700 0.713 -0.013 25
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) Hode (mm/s ) (mm/s ) (mm/s ) + (% of rdg.)
3 50 Hz 3.000 3.024 -0.024 1.8
4 50 Hz 4.000 4.037 -0.037 1.8
5 50 Hz peak 5.000 5.049 -0.049 1.8
6 50 Hz 6.000 6.058 -0.058 1.8
7 50 Hz 7.000 7.081 -0.081 1.8
*3 100 Hz 3.000 3.026 -0.026 1.6
*4 100 Hz 4.000 4.039 -0.039 1.6
*5 100 Hz peak 5.000 5.051 -0.051 1.6
*6 100 Hz 6.000 6.078 -0.078 1.5
*7 100 Hz 7.000 7.098 -0.098 1.5

Certificate No. Q24135551
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CALIBRATION LABORATORY CO.,LTD. Y AI‘AB CALIBRATION LABORATORY CO.LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

)

B, ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com KA 7 & —— . —— 10-11.14.55 Soi Prasert M 1 29 Yaek 4. P Manukit Rd., Ladpt Bangkok 10230
KT o CALSIATION AND 2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4. Prasert Manukit adphrao, Bangkok 1023
Ax:ccl'!:lgd S ACOM 2814 Tel. 02-578-03 . Eomails
180/18C 17025 CLC
Accredited
CALIBRATION DATA 180/1EC 17025
3. DISPLACEMENT RESULT Supplement to Calibration Certificate No. Q24135552
Test point STD Reading | DUC Reading Correction Uncertainty
Moda CERTIFICATE OF CALIBRATION
(mm) ( frequency ) (mm) (mm) (mm) + (% ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 25
0.04 50 Hz 0.040 0.040 0.000 21 FOR
0.05 50 Hz peak 0.050 0.050 0.000 1.9
NOMENCLATURE : VIBRATION METER
0.06 50 Hz 0.060 0.061 -0.001 1.8
MANUFACTURER 2 INSTANTEL
0.07 50 Hz 0.070 0.071 -0.001 1.8
MODEL / TYPE : 721A2501/721A2901
0.03 100 Hz 0.030 0.030 0.000 25
SERIAL NO. H UM13539/UM13539 [UAE.EFM.114/2561]
0.04 100 Hz 0.040 0.040 0.000 2.1
CLID. NO. : 251900390
0.05 100 Hz peak 0.050 0.050 0.000 1.9
JOB CONTROL NO. : 241219135552
0.06 100 Hz 0.060 0.061 -0.001 1.8
0.07 100 0.070 0.071 0.001 18 CALIBRATION SERVICE 3 M IN-LABORATORY [] ON-SITE
i z i K -0. d
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67 CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness. 81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 19 December 2024 DATE OF ISSUED : 29 January 2025
The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.
This report is valid for the above stated instrument/s only.
Calibrated By : Suwit Phuanbusabong
Calibration Engineer
Approved By : Mongkol Yotsoontorn
### End of Certificate ### Authorized Signatory
29 January 2025
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. Q24135552A1
Certificate No. Q24135551 F3-012-05/12-23 page 1 of 4
F3-011-05/12-23 page 4 of 4
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CALIBRATION LABORATORY CO.,LTD. \\\\_y//
ilac-wrA

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi P ) 4 it Rd. La ga Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com "/,///T/’\\\“\\\\\‘ P
L DIMENSIONAL MEASUREMENT
Tel 02-578-0353-4 F: CI:“c ACDM zgﬁaz
Accredited
CLC 180/1EC 17025
Accredited
o e CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
Supplement to Calibration Certificate No. Q24135552 MEASUREMENT RESULTS : (X) without adjustment () adjustment
REPORT OF CALIBRATION CALIBRATIORDATA
1. ACCELERATION RESULT
FOR Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(g) ( frequency ) (g) (g) (g) * (% ofrdg. )
NOMENCLATURE 3 VIBRATION METER
0.3 50 Hz 0.300 0.305 -0.005 1.9
MANUFACTURER g INSTANTEL
0.4 50 Hz 0.400 0.407 -0.007 1.6
MODEL / TYPE : 721A2501/721A2901
0.5 50 Hz peak 0.500 0.509 -0.009 1.6
SERIAL NO. g UM13539/UM13539 [UAE.EFM.114/2561
! ! ! 0.6 50 Hz 0.600 0.611 -0.011 2.5
DATE OF CALIBRATION : 20 December 2024 - - = o 3013 "
ENVIRONMENT CONDITIONS : 03 100 Hz 0.300 0.304 -0.004 1.9
Temperature : 23 2)° Relative Humidity : (55t 15) %RH 0.4 100 Hz 0.400 0.406 -0.006 1.6
PROCEDURE USED : 0.5 100 Hz peak 0.500 0.508 -0.008 1.6
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline. 0.6 100 Hz 0.600 0.611 -0.011 2.5
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator 0.7 100 Hz 0.700 0.713 -0.013 25

which maintained by the Calibration Laboratory Co., Ltd.
2. VELOCITY RESULT

REFERENCE STANDARD USED :

Test point STD Reading | DUC Reading Correction Uncertainty
1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424, Mode
. ’ ) (mm/s ) ( frequency ) (mm/s) (mm/s) (mm/s) +(% of rdg.)
2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101. P
3.042 -0.042 .
3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY$59352733. 3 50 Hz 3.000
4 50 Hz 4.000 4.054 -0.054 1.8
TRACEABILITY :
' 5 50 Hz peak 5.000 5.066 -0.066 1.8
1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
i 6.079 -0.079 1.8
Certificate No. AV-0030-24, Due Date 19 July 2025. 6 50 Hz 6.000
2. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd. 7 50 Hz 7.000 7.095 -0.095 1.8
Certificate No. 07-0050/24 , Due Date 13 May 2025 . *3 100 Hz 3.000 3.039 -0.039 1.6
3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand) *4 100 Hz 4.000 4.049 -0.049 1.6
Certificate No. EE-0060-24, Due Date 26 June 2025. *5 100 Hz peak 5.000 5.071 -0.071 1.6
UNCERTAINTY : *6 100 Hz 6.000 6.088 -0.088 15
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied 7 100 Hz 7.000 7.104 -0.104 1.5

by the coverage factor & = 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. Q2413555241 Certificate No. Q24135552

ertificate No.
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CALIBRATION LABORATORY Co.,LTD. % "gnn

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

ANS1 National Accreditation Board

g

T

c Lc Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com %4%”///§\\\§\ %Su
o DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
1S0/1IEC 17025
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) Mok (mm) (mm) (mm) + (%ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 2.5
0.04 50 Hz 0.040 0.040 0.000 2.1
0.05 50 Hz peak 0.050 0.051 -0.001 1.9
0.06 50 Hz 0.060 0.061 -0.001 1.8
0.07 50 Hz 0.070 0.071 -0.001 1.8
0.03 100 Hz 0.030 0.030 0.000 25
0.04 100 Hz 0.040 0.040 0.000 2.1
0.05 100 Hz peak 0.050 0.051 -0.001 1.9
0.06 100 Hz 0.060 0.061 -0.001 1.8
0.07 100 Hz 0.070 0.071 -0.001 1.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67
* 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.
### End of Certificate ###
Certificate No. Q24135552
F3-011-05/12-23 page 4 of 4
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Accredited
1SO/1EC 17025

7 o~

CCRED!

ukit Rd., Ladphrao, Bangkok 10230 i‘BCEME\‘A ook L

Tel. 02-578-03

Supplement to Calibration Certificate No. Q24127999

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 8 VIBRATION METER

MANUFACTURER H INSTANTEL

MODEL / TYPE 5 721A2601/721A3301

SERIAL NO. : UM14546/UM14546 [UAE.EFM.030/2562]

CLID. NO. 3 252000247

JOB CONTROL NO. H 241203127999

CALIBRATION SERVICE : M IN-LABORATORY [ on-siTE
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 03 December 2024 DATE OF ISSUED : 29 January 2025

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

L

Approved By : Mongkol Yotsoontorn

Authorized Signatory
29 January 2025
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. Q24127999A1

F3-012-05/12-23 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD. &

adas

ANSI National Accreditation Board

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

CALIBRATION LA

2 —~F ACCREDITED
2H0A1S Prasert £3)a Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com E-mail:sale@cal-laboratory.com "/,//ﬁ\\y‘ EEE
Tel 02-578-0353-4 Fax: 02-578-2672 CLC omeSOuAL MEAStnEveT

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

CLC
Accredited
150/1EC 17025

it MEASUREMENT RESULTS : (X ) without adjustment () adjustment

REPORT OF CALIBRATION CALIBRATION DATA
1. ACCELERATION RESULT
FOR Test point STD Reading | DUC Reading Correction Uncertainty
Mode
o + (o
NOMENCLATURE ;' VIBRATION METER () (frequency ) (e) () (g) [*(%ofrde)
. H 0.300 0.305 -0.005 1.9
MANUFACTURER . INSTANTEL 03 S0z
0.4 50 Hz 0.400 0.407 -0.007 1.6
MODEL / TYPE i 721A2601/721A3301
0.5 50 Hz peak 0.500 0.508 -0.008 1.6
SERIAL NO. H UM14546/UM14546 [UAE.EFM.030/2562]
0.6 50 Hz 0.600 0.609 -0.009 25
DATE OF CALIBRATION : 04 December 2024
0.7 50 Hz 0.700 0.710 -0.010 2.5
ENVIRONMENT CONDITIONS : 03 100 Hz 0.300 0.304 -0.004 19
Temperature : (23 + 2) °c Relative Humidity : (SSi 15) %RH 0.4 100 Hz 0.400 0.406 -0.006 1.6
PROCEDURE USED : 0.5 100 Hz peak 0.500 0.508 -0.008 1.6
This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline. 0.6 100 Hz 0.600 0.608 -0.008 25
The calibration was performed by using Digital Multimeter, Programmable Timer/Counter, Vibration Calibrator 07 100 Hz 0700 0.709 -0.009 25
which maintained by the Calibration Laboratory Co., Ltd.
2. VELOCITY RESULT
REFERENCE STANDARD USED : -
. B Test point STD Reading | DUC Reading Correction Uncertainty
1. Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424, Mode
+(o
2. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101. (mm/s) ((frequency ) (mm’s) (mmys ) (mm/s) | £(%ofrdg.)
3. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733. 3 50 Hz 3.000 3.047 -0.047 1.8
4.000 4.054 -0.054 1.8
TRACEABILITY : : 0 Ha 9
1. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand) 5 50 Hz peak 5.000 5.066 -0.066 1.8
Certificate No. AV-0030-24, Due Date 19 July 2025. 6 50 Hz 6.000 6.079 -0.079 1.8
2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd. i 50 Hz 7.000 7.097 -0.097 1.8
Certificate No. 07-0050/24 , Due Date 13 May 2025 . 3 100 Hz 3.000 3.045 -0.045 16
3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand) *4 100 Hz 4.000 4.066 -0.066 1.6
Certificate No. EE-0060-24, Due Date 26 June 2025.
*5 100 Hz peak 5.000 5.075 -0.075 1.6
UNCERTAINTY *6 100 Hz 6.000 6.088 -0.088 1.5
The reported expanded uncertainty of measurement is stated as the standard uncertainty of’ measurement multiplied
*7 100 Hz 7.000 7.101 -0.101 1.5

by the coverage factor & = 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 Mcasurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24127999A1
F3-012-05/12-23 page 2 of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB
R ,
CALIBRATIUN LABURATURY CU LTD \\‘\\\///’/, AJAB INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE s ) A&B
3 s SAS=TST =
— 7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. Seny i'm ANS| National Accreditation Board
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 = Loy < = > .

ACCREDITED

) % S AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILANG— E L =N =Dk
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com AN —— . ) . ~ "), W
Cl_( Lty W e ATON D TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 Zamy CAUBRATION LABORATORY
Accredited acPugRIs Page 10f3.
180/1EC 17025 5 , A,
Certificate of Calibration
CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT )
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-120
Test point STD Reading | DUC Reading Correction Uncertainty
Mode n CONSULTANT CO..LTD. Request No : Req-2024-1896
o
(mm) s e Lz (mm) Sl £ (%ofrdg ) Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
0.03 S0H 0.030 0.030 0.000 2.5
: Prakanong, Bangkok 10260
0.04 50 Hz 0.040 0.040 0.000 25l
Unit Under Calibration Details
0.05 50 Hz peak 0.050 0.050 0.000 19
Measurement item : Acoustic Calibrator Class : 2
0.06 50 Hz 0.060 0.061 -0.001 1.8
Manufacturer : LARSON DAVIS Range : 94,114 dB/ 1000 Hz
i 50 H 0.070 0.071 -0.001 1.8
i ot Model : CALI150 Instrument Status : Used
0.03 100 Hz 0.030 0.030 0.000 25 Serial Number 6307
0.04 100 Hz 0.040 0.040 0.000 2.1 D . UAE.EFM.049/2563
0.05 100 Hz peak 0.050 0.050 0.000 1.9
Calibration Envi t and Detail.
0.06 100 Hz 0.060 0.060 0.000 1.8 i L e e
Temperature :(23£2°C)
0.07 100 Hz 0.070 0.071 -0.001 1.8
Humidity 1 (50 +20 %RH)
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 1,2 of 67
Barometric Pressure : (1013 =10.0 hPa )
* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.
Received Date : 26 August 2024
Calibration Date : 10 September 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators
This report is valid for the above stated instrument/s only.

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).
Note
### End of Certificate ### The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & =2, providing a level of

confidence approximately 95 %.

Calibrated By : 7}76 Approved By : MAn
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Certificate No. Q24127999 Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 10 September 2024

F3-011-05/12-23 pagle 4of 4
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

ANS! National Accreditation Board

wAiin BuTufin Buawgun ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

RATORY

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

Page 2 of 3

Certificate No : 24-ACT-120
Request No : Req-2024-1896
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (=dB) Class 2 (= dB) i
94 dB /1000 Hz 93.96 -0.04 > . 0.13 0.40 Pass
114 dB/ 1000 Hz 114.04 0.04 - - 0313 0.40 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)| Deviated Measured (Hz) | Deviated (£ %) Class 2 (£ %) et
94 dB/ 1000 Hz 999.14 0.09 = S 0.01 g/
114 dB/ 1000 Hz 999.11 0.09 = = 0.01 1.7
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty [ Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %) et
94 dB /1000 Hz 0.12 = 0.40 3.0 Pass
114 dB /1000 Hz 0.23 o 0.40 3.0 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.35dB
Frequency 0.20%
Total distortion+noise 1.00%

- Acceptance limit was IEC60942:2017 C!

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

]
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written approval of the Inmlnmtshﬂquﬂu

FM-708-ACT-02 Rev.03 Issue date 5/6/24

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

EL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOVATIVE INSTRUMENT CALIBRATION LAB \\\‘\"“’/'//,

S

ANSI National Accreditation Board
ACCREDITED
IS0
CALIBRATION L.
AC-2961
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Certificate No : 24-ACT-120
Request No : Req-2024-1896

Decision Rule for Statements of Conformity

The standard decision rule employed for the of conformity to each 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
! S
Pass = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit
1
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.

I l = Upper limit
Measured value

95% expanded uncertainty <|:

Nominal

Lower limit

End of Calibration

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lmLﬂﬂ.ﬁx’xlﬁhﬂ‘lU qu

FM-708-ACT-02 Rev.03 Issue date 5/6/24



ELECTRICAL AND ELECTRONICS INSTITUTE \\&//
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jiacera
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ’/f/,?\TC

lﬂ:&mﬁéﬂﬂmﬂ Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 'éif;g:::":’;;ff:
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240291EA
Operation No.: CP2024070254

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5 - 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

— —

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.

Page 1 of 6 b ‘IJ

F-CAL-004 Ed.1

) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

amuilwwhia:3iannsoind
'ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.:  CP20240291EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preampilifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Ambient Temperature: (23+£2)°C

Relative Humidity: (50 £15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

ndition of this r f calibr.
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUZ01 L3950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus01 L3950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.:

Function : 2. Self-generated Noise

2.1 Microphone Installed

CP20240291EA

Calibration Report

Measured value
(dB)

29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

©

amuuMmua :didnnsolind
'ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240291EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.2 0.2 0.2 +5.0

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

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits

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

63 0.0 0.0 0.0 +2.0

125 0.0 0.0 0.0 +1.5

250 0.0 0.0 0.0 +1.5

500 0.0 0.0 0.0 1.5

1000 0.0 0.0 0.0 +1.0

2000 0.0 0.0 0.0 +2.0

4000 0.0 0.0 0.0 +3.0

8000 0.0 -0.1 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits

Weighting (dB) (dB) (dB)

C-weighting 94.0 0.0 +0.2

A-weighting 94.0 0.0 +0.2

Z-weighting 94.0 0.0 +0.2

1
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Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

140.0 140.1 0.1 +1.1

141.0 141.1 0.1 +1.1

L]
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Certificate No.: CP20240291EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower
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Certificate No.: CP20240291EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen.Od to Reference SPL Reco','d SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 431 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.8 -0.2 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 101.0 0.0 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 3.0
cycle
Positive 134.4 134.0 04 £20
half cycle
Neative 134.4 136.0 0.4 20
half cycle
Function : 10. Overload indication
— Measured value (dB) n Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.4 143.4 0.0 Lh5
nasluAIUAN
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Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -
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1. Indication at the calibration check frequency can not measured because customer does not provide
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ELECTRICAL AND ELECTRONICS INSTITUTE \\&//
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT  jiacera
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ’/@\‘

lﬂ:&mﬁéﬂﬂmm Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 'éif;g:::":’;;ff:
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240292EA
Operation No.: CP2024070255

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLxT2B (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

— —

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
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Certificate No.: ~ CP20240292EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preampilifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

Ambient Temperature: (23+£2)°C

Relative Humidity: (50 £15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

ndition of this r f calibr.
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUZ01 L3950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus01 L3950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
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Certificate No.:

CP20240292EA
Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

31.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 31.5
C-weighting 31.6
Z-weighting 36.6

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Certificate No.:

CP20240292EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 2.9 29 29 +5.0

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

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

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

63 0.0 0.0 0.0 +2.0

125 0.0 0.0 0.0 +1.5

250 0.0 0.0 0.0 +1.5

500 0.1 0.0 0.0 1.5

1000 0.0 0.0 0.0 +1.0

2000 0.1 0.0 0.0 +2.0

4000 0.0 0.0 0.0 +3.0

8000 0.0 0.0 0.1 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits

Weighting (dB) (dB) (dB)

C-weighting 94.0 0.0 +0.2

A-weighting 94.0 0.0 +0.2

Z-weighting 94.0 0.0 +0.2

1
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Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

140.0 140.1 0.1 +1.1

141.0 141.1 0.1 +1.1

142.0 142.1 0.1 +1.1
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Certificate No.: CP20240292EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower
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Certificate No.: CP20240292EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen‘od to Reference SPL Reco','d SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 0.0 +0.3

Uncertainty of measurement

. Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

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

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

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.3 0.3 +1.1
41.0 41.4 0.4 +1.1
40.0 40.5 0.5 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.7 -0.3 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 100.9 -0.1 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 +30
cycle

Positive 134.4 134.1 03 £20

half cycle
Negative 134.4 134.1 03 2.0

half cycle

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
1453 145.2 -0.1 Lh5
nasluAIUAN
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Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide

a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -
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Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240293EA
Operation No.: CP2024070256

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLxT2B (Preamplifier)
Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
ID No.: UAE.EFM.036/2564

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

— —

( Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
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Certificate No.:  CP20240293EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preampilifier)
Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preampilifier)
ID No.: UAE.EFM.036/2564

Ambient Temperature: (23+£2)°C

Relative Humidity: (50 £15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

ndition of this r f calibr.
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUZ01 L3950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTus01 L3950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
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Certificate No.:
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Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

30.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.5
C-weighting 289
Z-weighting 34.4

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.
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Certificate No.:

CP20240293EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 01 00 01 T15
1000 01 01 01 10
3000 19 19 19 50

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

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

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

63 -0.1 0.0 0.0 +2.0

125 0.0 0.0 0.1 +1.5

250 -0.1 0.0 0.0 +1.5

500 0.0 -0.1 0.0 1.5

1000 0.0 0.0 0.0 +1.0

2000 0.0 0.0 0.0 +2.0

4000 0.0 0.0 0.0 +3.0

8000 -0.1 0.0 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits

Weighting (dB) (dB) (dB)

C-weighting 94.0 0.0 +0.2

A-weighting 94.0 0.0 +0.2

Z-weighting 94.0 0.0 +0.2

1
lenanslupmury
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Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

140.0 140.1 0.1 +1.1

141.0 141.1 0.1 +1.1

L]
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Certificate No.: CP20240293EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

Certificate No.: CP20240293EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen‘od to Reference SPL Reco','d SPL a,t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 0.0 +0.3

Uncertainty of measurement

. Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

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

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

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.2 0.2 +1.1
41.0 413 0.3 +1.1
40.0 40.4 0.4 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.6 -0.4 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-25
0.25 100.8 -0.2 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1347 0.7 +30
cycle

Positive 134.4 134.1 03 £20

half cycle
Negative 134.4 134.1 03 2.0

half cycle

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.6 1435 -0.1 Lh5
nasluAIUAN
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Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide

a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -
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List Certificate of Instrument for Environmental Quality Analysis.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Huavossvualiviu 10 luaseu (PM10) Mettler-Toledo MS204TS/00 National Food Institute, 2502228-003-01 19 Mar 25 18 Mar 26 -
(Readability 0.1 mg) C252436235 Ministry of Industry, Thailand
2 |Analytical Balance Mettler-Toledo XP6 / National Food Institute, 2502228-002-01 20 Mar 25 19 Mar 26 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Accredited Laboratory ISO/IEC 17025:2017, ISO 9001, ISO 14001

Page 1/1


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/รายงาน EMA/Balance/25 0319 Balance MS204TS 00 AIR 023 2566 C252436235P.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/รายงาน EMA/Balance/25 0319 Balance XP6 AIR 019 2556 B322373893 P.pdf
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Calibration Certificate Calibration Report

Certificate No.: 2502228-003-01 Certificate No.: 2502228-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: MS204TS/00 Resolution:  0.0001 g
Bangchack, Prakhanong, Bangkok 10260 Serial No.: 252436235 ID No.: UAE.AIR.023/2566

Capacity: 220 g

Page 1 of 3 Date of Calibration: 19 March 2025 Page 2 of 3
Environment Condition: Ambient Temperature: 21.1 + 0.6 °C  Relative Humidity: 55 + 0.75 %
Equipment: Electronic Balance Place of Calibration: 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
. Condition of This Results of Calibration:
ManuraCturer' METTLER TOLEDO 1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: MS204TS/00 Reference Standard ~ Model Serial No.  Calibrated By ~Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M2404100S 19 April 2025
Serial No.: 252436235 Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 017/23 Quality Reborn QR25-0542 10 February 2026
ID No.: UAE.AIR.023/2566 3. This certification is traceable to ST UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Order No.: 2502228 Calibration Results:
1. Repeatability of Readil
Operation No.: 2502228-003
Nominal Value (g ) Standard Deviation of Reading (g9)
Date of Receipt: 19 March 2025 100 0.000052
200 0.000079
Date of Calibration: 19 March 2025
2. Off-Center Error:
A mass of 200 g was placed and moved to various position on pan.
™ The balance reading obtained is given in the table.
Calibrated by  Mr.vothin Charoensuk Approved by ‘Ivr N.
Scientist ( Mr.Pheraphat Tuanjit ) @ @
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team @ @
The uncertainties are for a confidence probability of approximately 95% D
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme 4 2 L kd 5 6 (Maximum Difference)
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the (g )|Cg)|Cg)]Cag)|Cg)|]Cag) @g)
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other 99.9997 99.9995 99.9995 99.9997 99.9999 99.9998 0.0003

than in full except with the prior written approval of the National Food Institute.
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Calibration Report Cali i ifi
alibration Certificate
Certificate No.: 2502228-003-01 Certificate No.: 2502228-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Model: MS204TS/00 Resolution: 0.0001 g Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Serial No.: 252436235 ID No.: UAE.AIR.023/2566 Bangchack, Prakhanong, Bangkok 10260
Capacity: 220 g
Date of Calibration: 19 March 2025 Page 3 of 3 Page 1 of 3
Calibration Results: (Continued)
Calibration Range: 0-200 g i
Calibration Adjustment: Internal Calibration SAHIBMERE Flectronie pelance
3. Departure from Nominal Value: Manufacturer: METTLER TOLEDO
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Model; XP6
(9 ) (g ) (g ) (g9 ) (* g ) LS
Unload 0.00000 0.0000 0.0000 0.000089 2.00 Serial No.: B322373893
0.1 0.10001 0.1001 -0.0001 0.000089 2.00
1 1.00000 1.0000 0.0000 0.000089 2.00 ID No.: UAE.AIR.019/2556
3 3.00003 3.0000 0.0000 0.000091 2.00
5 5.00002 5.0000 0.0000 0.000090 2.00 Order No.: 2502228
10 10.00001 9.9999 0.0001 0.000092 2.00
20 20.00003 20.0000 0.0000 0.000096 2.00 Operation No.: 2502228-002
50 50.00003 49.9998 0.0002 0.00012 2.00
70 70.00006 69.9998 0.0003 0.00013 2.00 Date of Receipt: 19 March 2025
100 100.00006 99.9998 0.0003 0.00016 2.00
150 150.00009 150.0000 0.0001 0.00021 2.00 Date of Calibration: 20 March 2025
200 200.00013 200.0000 0.0001 0.00029 2.00

Approved by 4 N.

( Mr.Pheraphat Tuanjit )

Calibrated by  Mr.Yothin Charoensuk
Scientist
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %.
1 U

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.
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Calibration Report Calibration Report
Certificate No.: 2502228-002-01 Certificate No.: 2502228-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XP6 Resolution:  0.000001 g Model: XP6 Resolution: ~ 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556 Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 g Capacity: 6.1 g
Date of Calibration: 20 March 2025 Page2of3 Date of Calibration: 20 March 2025 Page 3 of 3
Environment Condition: Ambient Temperature: 228 <+ 0.4 °C  Relative Humidity: 48+ 095 % Calibration Results: (Continued)
i ion: , UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. . .
Place of Calibration 206 Balance Room 2, UN LYST A Calibration Range: 06 g
Condition of Equipment: Good Condition . ) . _—
i q_ M . . Calibration Adjustment: Internal Calibration
Condition of This Results of Calibration: =
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value:
2. Reference Standards:
Reference Standard Model Serial No. Calibrated B Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg to 200g B505567572 TCS M2404100S 19 April 2025 (g ) (g ) (g9 (9 (+ g ) k
Instrument Model Serial No. Calibrated By Certificate No. Due Date Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
- X ¢ i R25-0542 10 Feb 2026
Thermo-Hygro Meter 608-H1 NFI.BTH 017/23 Quality Reborn QR25 0 February 0.001 0.0010030 0.001002 0.000001 0.0000032 2.00
3. This certification is traceable to SI UNIT
0.01 0.0100030 0.010003 0.000000 0.0000034 2.00
4. This certificate was certified only for the instrument we calibrated.
" T, " 0.05 0.0499960 0.050001 -0.000005 0.0000044 2.00
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results: 0.10 0.1000110 0.100011 0.000000 0.0000057 2.00
1. Repeatability of Reading: 0.15 0.1500070 0.150010 -0.000003 0.0000071 2.00
0.17 0.1700130 0.170012 0.000001 0.0000077 2.00
Nominal Value (g ) Standard Deviation of Reading (9) 0.20 02000110 0.200015 -0.000004 0.0000065 2.00
E} 800000079 1.50 15000190 1.500017 0.000002 0.000017 2.00
6 0.00000067
3.00 3.0000260 3.000017 0.000009 0.000019 2.00
4.50 4.5000610 4.500023 0.000038 0.000023 2.00
2. Off-Center Error:
A mass of 2 g was placed and moved to various position on pan. 6.00 6.0000180 51000014 0.000004 0.000023 2.00

The balance reading obtairied is given in the table.

1 2 3 4 5 6 (Maximum Difference)
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a
(9 )1Coen]Ca 1o )10 )lC0) (o) level of confidence of approximately 95 %.
2.000018 | 2.000017 | 2.000014 | 2.000014 | 2.000024 | 2.000019 0.000006

- End -






