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List of Instruments Certification for Air & Noise Quality Analysis

1A59N5IUUTLEINIATUNFIMNAMIUAT dduraveneaedau (aswiunindu-raieulne)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 um (PM,,) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. CO-005-66 12 Jun 23 11 Jun 24 -
Calibrator 11IMX
2 |U-Tube Manometer Particulate Matter < 10 pm (PM,,) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 pym (PM,,) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 pm (PM, ) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
6 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
7 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18122023 18 Dec 23 19 Dec 24 -
1182920020
8 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25 -
2111DR0041
10 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102597 15 Sep 23 14 Sep 24 -
Acceleration Level UM12865
11 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
12 [Sound Level Meter Laeq 1 hour Laeq 24 hours' Lamax Larson Davis LxT2 Innovative Instrument 23-SLM-227 28 Jun 23 27 Jun 24 -
Lo Lo 0005286 Co., Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

TasansszuvrndanarunsunwaIuAT daudavensasdau (auunindu-urandi)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Particulate Matter < 10 pm (PM,,) Andersen Instruments, Inc. G25A Tisch Environmental,Inc. 05072022 5Jul 22 4 Jul 24 -
Calibrator 1901
2 |U-Tube Manometer Particulate Matter < 10 pm (PM, ) Dwyer 1221-36-W/M Technology Promotion Association 23P1398 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Particulate Matter < 10 pm (PM,,) Barigo, Germany - Technology Promotion Association 23pP1858 2 Jun 23 1 Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Particulate Matter < 10 pm (PM, ) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
(Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1191503036
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1191503037
7 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
8 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200636467
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200906880
10 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 121/24 13 Mar 24 12 Mar 25 -

2111DT0058




List of Instruments Certification for Air & Noise Quality Analysis

TasansszuundavTuUnTamWaIUAS drudaveneaedian (auunindu-utewin)

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
12 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 097/24 22 Feb 24 21 Feb 25 -
2112DR0065
13 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23102595 15 Sep 23 14 Sep 24 -
Acceleration Level UM13539
14 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23122680 7 Nov 23 6 Nov 24 -
Acceleration Level UM13540
15 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-118 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 6171 Co.,Ltd.
16 [Sound Level Meter Laeq 1 hour Laeq 24 hourss Lamax Larson Davis LxT2 Innovative Instrument 23-SLM187 2 Jun 23 1 Jun 24 -
Lpoor L, 0005288 Co.Ltd.
17 |Sound Level Meter Laeq 1 hour Laeq 24 hours' Lamax Larson Davis LxT2 Innovative Instrument 23-SLM-224 28 Jun 23 27 Jun 24 -
Lo Laa 0005289 Co.,Ltd.
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NAC Accredited calibration laboratory ?,/a\?
JIRANATEE ASSOCIATES CO.,LTD. I1SO/IEC17025:2017 "/,,,, | l\\\\\\
NSC-TISI-TIS 17025 il
RSO e NSC—TISI = TIS 17025

Jiranatee Associates Co, Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: 46608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: wwwjiranatee.com

CALIBRATION 0367
Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

Certificate No. :€0-005-66 Page 10f2 Pages
MEASUREMENT ITEM + Top Load Orifice Calibration procedure:
MANUFACTURER : Andersen Instruments The Orifice gas flow device was calibrated against
MODEL/TYPE .G25A Standard Rotary Displacement Meter (Roots
SERIAL NUMBER oy Meter) Model G65/IMC/W2-dp. The Wi-GL:004
1D NUMBER { UAE.ANV.008/2543 was used as a calibration guideline,
CONDITION AS-RECEIVED : Used item Taceabilly
CUSTOMER + United Analyst and Engineeri . Ltd. : e s
ST 4L bR, u:::;ccr.’:i(u:hrakhanung Thiscerficate pravides atravabilty of The
g g g " measurement to recognized the national
Bangkok 10260 standards; and to realization of the international
system of units () through the VSL (National
RECEIVED DATE :02Jun 2023 Metrology Institute of Netherlands) via Certificate
MEASUREMENT DATE 112 Jun 2023 number: G2211901
1SSUE DATE :12Jun 2023

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty muttiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :1230£30 it % .
Relative Humidity :55.0+15.0 %RH :f app!oxrmu!elyrssx The standard uncertainty
Atmospherit:Pressure 11010£10 ipa as been determined in accordance with the GUM

“Evaluation of measurement

data - Guide to the expression of uncertainty in
‘measurement’

CALIBRATION CONDITION:

Preconditioning
Measurement Condition

: 24 hours at ambient conditions.
: The average values during measurement are 24.0 °C and 56.4%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.

NAC e
JIRANATE ASSOCIATES co., ;

j /
Calibrated hy: Approved signatory: ( L.

i Mr. Parinya Booncharoen
] Mr. Sorawit Thachalad Calibration Department Manager

[ Miss Jittraporn Lertsomphol

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

IN' WRITING FROM THE LABORATORY

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. :
Page :

23P1402
1of2

Certificate of Calibration

Equipment : U Tube Manometer

s O
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -

ID No.: UAE.EFM.180/2561

Condition As-Received: Used Item

Received Date: 26 April 2023

Calibration Date: 09 May 2023

Reference: 2304-0703WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature:  ( 23 * 2) °C

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

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar
Procedure used: The was by direct 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 :
Certificate No.
MP-0137-22

Due Date
24 Aug 2023

Model
PC106P

Serial No.
1189

Instrument
1) Pressure Calibrator
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Attapo!l P

[ ]Phalinee Prabpaipal

Suwit Aussarree pp! Signatory :

11 May 2023

Calibrated by :
Issue Date :

[ ]Sura Suwannasri
1 TAttapol Panurach

tenaslunugy
B 0314242

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number C0-005-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
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 [0s]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg c e mmHg inH,0 m?/min

1 0.705 754535 24.09 2349 51470 1745 1318 0.656
2 0998 754.502 2401 2368 55.777 3453 1.855 0922
3 1124 754.473 23.93 2353 37.502 45619 2445 1.066
4 1172 754.436 2339 23.00 27.960 5.187 2275 1128
s 1418 754.502 2352 23.02 28014 7.616 2.756 1365

Slope (m): 2.02897

Intercept (b): -0.01391

Correlation coefficient (r): 0.99986

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 [04]
Plate [Pal [Ta] [Tm] ¥
m*/min mmHg i °c mmHg inH;0 mriin

1 0705 754535 24.09 23.49 51.470 1745 0829 0658
2 0998 754,592 2401 23.68 55.777 3453 1.166 0925
3 1124 754473 23.93 2353 37.502 45619 1.349 1.070
4 1172 754.436 2339 23.00 27.960 5.187 1.428 1.130
5 1418 754.502 2352 23.02 28014 7616 1.730 1.368

Slope (m): 1.27084

Intercept (5): -0.00875

Correlation coefficient (r): 099986

Uncertainty (k=2): 0.015 m*/min

#**End of Certificate of Calibration***

Result of calibration:- Without adjustment

NAC

JIRANATE ASSOCIATES CO.,

Range: 0 inH,0 to 36 inH,0
Scale Interval : 0.1 inH,O( The Fifth Estimate )

Increasing Pressure

UUC Indication

Applied Pressure  High-port side Low-port side
(inH,0) (inH,0) (inH,0)
0.00 0.00 0.00
2.00 1.00 -1.00
4.00 2.00 -2.00
6.00 3.00 -3.00
8.00 4.00 -4.00
10.00 5.00 -5.00
12.00 6.00 -6.00
14.00 7.00 -7.02
16.00 8.00 -8.02
18.00 9.02 -9.04
20.00 10.02 -10.04
22.00 11.00 -11.04
24.00 12.02 -12.06
26.00 13.02 -13.06
28.00 14.02 -14.04
30.00 15.02 -15.02
32.00 16.00 -16.02
34.00 17.00 -17.00
35.80 17.96 -17.98

The uncertainty of measurement was + 0.11 inH,O

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

Ap
(inH,0)
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.02
16.02
18.06
20.06
22.04
24.08
26.08
28.06
30.04
3202
34.00
35.94

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-

tenaslunuRy

Cert.No.: 23P1402

Error
(inH,0)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.06
0.06
0.04
0.08
0.08
0.06
0.04
0.02
0.00
0.14

Page: 2 of 2
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Equipment :
Manufacturer:
Model :

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Wy,
N
N—

.,

i

A

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3! e —
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 //f_/\\?\\ .

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

CALIBRATION 0008

Certificate No. : 23P1855

Certificate of Calibration ity

Aneroid Barometer
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.

Barigo

UAE.ANV.122/2550
Used Item

26 May 2023

02 June 2023

B

Cert.No.: 23P1855

Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2) °C
Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was by direct 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 :
Due Date
03 May 2024

Serial No.
1422505046

Certificate No.
MP-0094-23

Instrument Model
1) Standard Barometer DPI142
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)

Attapel P

[ 1Phalinee Prabpaipal

Suksan Khankaew
08 June 2023

Calibrated by : Approved Signatory :

Issue Date :

[ ]Sura Suwannasri
[/]/Anapol Panurach

tenaslunuRy
B 0316955

S,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIC!

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

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 23H1200

Certificate of Calibration ey

Equipment : Dial Thermo-Hygrometer
Manuifacturer: 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.: -
1D No.: UAE.ANV.130/2550

Condition As-Received: Used ltem

Received Date: 26 May 2023

Calibration Date: 30 May 2023

to 06 June 2023

Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 * 3 ) °C

% i 41, Sukhumvit Road,
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Roa

Bangchak, Phrakhanong, ~ Bangkok 10260

Calibration were conducted using in-house calibration CP-HO02 ding to
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for urement 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) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

et

/] Chakrit Waewwanjua

Somchai Dumwor
07 June 2023

Calibrated by :
Issue Date :

Approved Signatory :

[ 1Pornthippa Tameyakul
[ 1Viporn Tantiyawutti

tenanslunauRy
B 0316274

Page: 2 of 2
Result of Without Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Scale Interval : 1 hPa ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (hPa) 958.50 | 969.59 | 980.35 | 990.39 | 1001.01 | 1011.15 [ 1020.94 | 1031.45
'UUC* Indication (hPa) 960.0 970.0 980.0 990.0 1000.0 | 1010.0 [ 1020.0 | 1030.0
Error (hPa) 1.50 0.41 -0.35 -0.39 -1.01 -1.15 -0.94 -1.45
Decreasing Pressure
|Applied Pressure (hPa) 1031.45| 1021.61| 1012.16 | 1002.38 | 992.17 | 982.20 | 970.69 | 959.32
UUC* Indication (hPa) 1030.0 | 1020.0 [ 1010.0 | 1000.0 990.0 980.0 970.0 960.0
Error (hPa) -1.45 -1.61 -2.16 -2.38 =217 -2.20 -0.69 0.68
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-
Attapo/ P
.

S

eIy

Cert. No.: 23H1200

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
6) (%RH.) (%R H.) (%RH.) (+%R.H.)
25.0 40.1 48 79 1.6
25.0 60.0 63 3.0 17
25.0 80.0 76 -4.0 19
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
6 (%RH.) (%RH.) (%RH.) (+%RH.)
25.0 40.1 44 39 1.6
25.0 60.0 60 0.0 1.7
25.0 80.0 75 -5.0 1.9
Result of Calibr: Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
19.987 20.0 0.013 0.72
30.016 30.0 -0.016 0.72
39.944 39.5 -0.444 0.72

UUC* : Unit Under Calibration

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

-00o-
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UNITED ANALYST AND ENGNEERNG
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.

.com E-mail:

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 7,2023

Equipment :
Manufacturer :

Gas Analyzer (NO2)
Thermo Scientific

Model :
Serial Number :

42i
CM22387039

indar ncentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 1461
Methane (CHs4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Reference Value (ppb) Analyz:nl;bb)isplay Difference Error | Percent Error [% Error ]
0.90
Level 1 Zero 0.0 0.9 0.90 0.90
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% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 _ 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48
:Acceptable Limit + 5%
t Gas Test Chart
450
— 400
3
g 350
z 30
_nﬁ' 250
S 200
2w
s
£ 10
50
° o 50 100 150 200 250 300 350 400 450

Reference value (ppb)

—4— Analyzer Display

-firgas.

an Alr Liquide company

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: ED4NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Qutlet: 660

Gas Code: CO,NO,NOX,802,BALN Certification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024

Certiication performed in accordance with "EPA Traceabilty Prolocol for Assay
00/R-12/531, using the assay procedures listed. Anal
uncertainty as stated below vith a confidence level of &

and Cerification of Gaseous Calibration Standards (iay 2012y document EPA

Iylical Methodology does not require correction for analytical interference. This cylinder has a tofa! anaytical

5%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mole basis unless ofhervise noted.

Calculate by

Approve by

Page 1 of 1

United Analyst and Engineering Consultant Co., Ltd.

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

UNTED ANALYST ANO ENGINEERNG

consuLTant coweany Lwreo 1€l 0 2763 2828 Fax 0 2763 2800 wwi

com E-mail: L

MULTI-POINT GAS TEST REPORT

Test Date : Dec 18,2023
i : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1182920020

Da Not Use This Cylinder below 100 psig.ic. 0.7 megapascals.
ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
Concentration C Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45.84 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN #/-1.0% Feb 02, 2025
PRM 12386 D885025 8.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMmIs 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +H-2.1 Feb 18, 2023
NTRM 16011043 CCa73277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14080119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +H0.6% Nov 15, 2025
rhe SRM, PRM or RGM noted above Is anly 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 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 8700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
SRS

Triad Data Available Upon Request

NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4,73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

ﬁ% {accr b}

-firgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED4NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Qutlet: 660
Gas Code: CO,NO,NOX,802,BALN Certification Date:  Jun 21, 2021

Approved for Release

ondR

D
CERT 3082.01
lumaun.

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713
Alrgas.com

Expiration Date: Jun 21, 2024

e

Certiication performed in accordance with "EPA Traceabilty Prolocol for Assay
00/R-12/531, using the assay procedures listed. Anal
uncertainty as stated below with a confidence level of 95¢

Do Not Use This Cylinder below 100 psio 7 megapascals.

mole/mole basis unless ofher

jse noted,

and Cerification of Gaseous Calibration Standards (iay 2012y document EPA
Iylical Methodology does not require correction for analytical interference. This cylinder has a tofa! anaytical
%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

e SRM, PRM or RGM noted above Is anly in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL RESULTS

Compenent Requested Actual Protocol Total Relative Assay

Concentration C Method Uncertainty Dates
NOX 45.00 PPM 45.96 PPM G1 +1-1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45.84 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +-0.7% NIST Traceable 06/14/2021
NITROGEN Balance

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20081120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN #/-1.0% Feb 02, 2025
PRM 12386 D885025 8.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMmIs 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +H-2.1 Feb 18, 2023
NTRM 16011043 CCa73277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14080119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +H0.6% Nov 15, 2025

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::;:i)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 07 0.7 0.7
Level 2 20.00% 10.0 10.9 0.9 8.3 8.3
3 20.! 20.7 .7 34 34
30.! 30.7 .7 2.3 2.3
40. 40.0 .0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.92
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
H w0
H 7
&
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g
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£
<
° 0 50
Reference value (ppm)
—e— Analyzr Display
, Calculate by Approve by

2023
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Page 1 of 1
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ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
SRS

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT; 28.40kg

NET WT; 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.
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Approved for Release

|ACCR D}
CERT 3082.01
wnmsiumqu



Calibrated by : Nﬁ .

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 13 March, 2024 Certification No. 119/24
Page : 1 of §
Object 3 Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type wL-21
Mfg Code § Wireless Receiver 2111DR0041
Wind Sensor 2111DT0041
Customer E 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 1010.6 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
1 testo, testo 645 Serial No. 02848057 : Thermoschneider No.918802

STANDARD BAROMETER : Digital Barometer Vaisala Type PTB220-Na, V1220015

t 7
Calibrated by : H_‘;Eh,‘,b\_ i 7 -
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. 119/24

13 March, 2024 Page : 3 of §
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1009.59 1009 0.59
1009.45 1009 0.45
1010.10 1010 0.10
1010.94 1011 -0.06
1011.46 1011 0.46
1011.84 1012 -0.16
1012.06 1012 0.06
1013.04 1013 0.04
1013.18 1013 0.18
1012.89 1013 =0.11
1013.20 1013 0.20
1013.44 1014 -0.56
1013.81 1014 -0.19
1014.19 1014 0.19
1015.96 1016 -0.04
1016.23 1016 0.23
1015.64 1016 -0.36
1015.23 1015 0.23
1012.87 1013 -0.13
1013.63 1014 -0.37
Average

Mr. Watcharapol Subwat

Mechanical Engineer

enasluemuAl

Calibrated by : Hﬁh‘maFdL

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 119/24

13 March, 2024 Page : 2 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = b - 1.0 0.00
3.02 - - = 3.0 0.02
5.00 E & E 5.0 0.00
7.04 = E o 7.0 0.04
9.02 e = = 89 0.12
11.02 = = = 11.0 0.02
13.01 c E 5 13.0 0.01
15.01 = = = 149 0.11
17.02 E # = 17.0 0.02
20.02 # = = 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
= *‘2 812,53

 —

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. 119/24

13 March, 2024 Page : 4 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mmHg
757.25 757 0.25
757.15 757 0.15
757.64 758 -0.36
758.27 758 0.27
758.66 758 0.66
758.94 759 -0.06
759.11 759 0.1
759.84 760 -0.16
759.95 760 -0.06
759.73 760 -0.27
759.96 760 -0.04
760.14 760 0.14
760.42 761 -0.58
760.70 761 -0.30
762.03 762 0.03
762.24 762 0.24
761.79 762 -0.21
761.48 761 0.48
759.71 760 -0.29
760.28 760 0.28
Average 002

= —_—
Calibrated by : H@’O’mwm& 7 ) ‘\;=\

Mr. Watcharapol Subwat

Mechanical Engineer

wnaslumuny



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 119/24

13 March, 2024 Page : 5 of 5
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
45.1 45 0.1
30.2 30 0.2
15.4 15 0.4

Calibrated by :
NML

Mr. Watcharapol Subwat

Mechanical Engineer

CALIBRATION LABORATORY CO.,LTD.

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

vi
ACCREDITED

Ag,!;gd Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com ,@\\ mMEN@’,‘;,‘i’l‘ﬂg;‘SﬁﬁMw
160/180 17035
REPORT OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM12865/UM12865
DATE OF CALIBRATION 15 September 2023
ENVIRONMENT CONDITIONS :
Temperature @312 °C 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, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.
2. Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

3. Accelerometer with Conditioning Amplifier, Bruel & Kjaer Model 8305, 2626 S/N. 705491, 1741406.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0043/23 , Due Date 03 April 2024.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. EE-00010-23, Due Date 27 March 2024.

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

Certificate No. AV-0025-22, Due Date 12 October 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard of

by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the " ation of the Uncertainty of in Calibration (EA-4/02 M:2022)"

Certificate No. Q23102597
F3-011-04/01-12 page 2 of 4
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@clccalibration

CALIBRATION LABORATORY CO.,LTD.

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

W\,
N

CALIBRATION AND

T
! DIMENSIONAL MEASUREMENT

CLC

Accredited
150/18C 17028

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM12865/UM12865
CLID. NO. i 251801712
JOB CONTROL NO. 230914102597
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
19 September 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)
Certificate No. Q23102597
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD. &

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

CLC

Accredited
1s0/1mC 17025

CONDITION OF CALIBRATION ITEM : GOOD

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

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hoce (g) (g) (g) +(%ofrdg.)
03 50 Hz 0.300 0.301 -0.001 19
0.4 50 Hz 0.400 0.403 -0.003 1.9
0.5 50 Hz peak 0.500 0.505 -0.005 13
0.6 50 Hz 0.600 0.606 -0.006 1.3
0.7 50 Hz 0.700 0.708 -0.008 13
03 100 Hz 0.300 0.301 -0.001 1.9
0.4 100 Hz 0.400 0.403 -0.003 1.9
0.5 100 Hz peak 0.500 0.505 -0.005 L3
0.6 100 Hz 0.600 0.607 -0.007 13
07 100 Hz 0.700 0712 20012 13

2. VELOCITY RESULT

Test point STD Reading | DUC Reading |~ Correction Uncertainty
(mm/s ) ( frequency ) e (mm/s ) (mm/s) (mm/s ) =+ (%ofrdg.)
3 50 Hz 3.000 3.025 -0.025 18
4 50 Hz 4.000 4,033 -0.033 18
5 50 Hz peak 5.000 5.054 -0.054 18
6 50 Hz 6.000 6.067 -0.067 18
7 50 Hz 7.000 7.087 -0.087 18
3 100 Hz 3.000 3.029 -0.029 18
4 100 Hz 4.000 4.036 -0.036 1.8
5 100 Hz peak 5.000 5.046 -0.046 1.8
6 100 Hz 6.000 6.072 -0.072 18
7 100 Hz 7.000 7.093 -0.093 18

Certificate No. Q23102597
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CO.,LTD.

INNOVATIVE INSTRUMENT CALIBRATION LAB

. INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 X g
Haby E Je@caltaborat o o 7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. ot T e tve
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com l/ NS sooams S iy Y I AT
CLC i L KOS BTN AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND B &5 e RisomIE B
Accredited TEL: (66)0-2116-5860-1 FAX: (6)X-2116-7140 CALBRATION L ABORATORY

150/1EC 17025 Page 10f2

Certificate of Calibration

CALIBRATION DATA
Customer
3. DISPLACEMENT RESULT e
Test point STD Reading | DUC Reading | ~ Correction Uncertainty Name : UNITED ANALYST AND ENGINEERING ertificate No : 5
Mode Request No : Req-2023-1546
(mm) ( frequency ) (mm) (mm) (mm) +(%ofrdg.) CONSULTANT CO.,LTD.
Address : 81 Soi Udomsuk 41, Sukhumyvit Road, Bangchak,
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 17 Prakanong, Bangkok 10260
k 0.050 0.051 0.001 15 Unit Under Calibration Details
*0.05 50 Hz peal § . 0.4 o
060 0.061 0.001 13 Measurement item : Acoustic Calibrator Class : 1
*0.06 50 Hz 0. . -0. :
Manufacturer : SVANTEK Range : 94, 114 dB / 1000 Hz
*0.07 50 Hz, 0.070 0.071 -0.001 L2
' Model : SV 36 Intrument Status :  Used
0.030 0.030 0.000 2.1
= —= Serial Number : 107224
i 0.000 L7
0.04 100 Hz 0.040 0.040 . I
0.05 100 Hz, peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.061 -0.001 1.3 Calibration Environment and Details
0.07 100 Hz 0.070 0.071 -0.001 12 Temperature :(23£2°C)
Humidity : (50 £20 %RH )

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

. Barometric Pressure : (1013 £10.0 hPa)
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58
Received Date : 21 July 2023

Calibration Date : 4 August 2023

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 31 May 2024
THD Multimeter 2015 1047765 NIMT 31 January 2024
Traceability * This certificate pi bility of to d 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 k=2, providing a level of

confidence approximately 95 %.

Calibrated By : % Approved By : nam

Mr. Noppadon  Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Certificate No. Q23102597

page 4 of 4 Issue Date : 4 August 2023

F3-011-04/01-12
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“The results related only to t in full, without written approval of the Innovative Instrument Co.
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@clecalibration

INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB

RO T TR UM O CH5. SEAD OFRICE INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

ns o ari
ACCREDITED

ITNNOVATIVE

7139 3, S ANG
7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO. 139M0013, SOLSUNTINAKORIV A1 TAMBON BANG KAEO;
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND fiiim BuTunnsinl Busmguing S AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CAUBRATION LAgORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY
Page2of2. Page:1/6.

Certificate No : 23-ACT-117
: Req-2023-1546

Certificate of Calibration
Request No

Customer
Sound pressure level Calibration Results : Without Adjustment Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 23-SLM-227
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2023-1416
(dB) Measured Error Measured Error (+dB) | Class 1 (=dB) 10260
94 dB / 1000 Hz 94.03 0.03 g e 0.13 0.25 Unit Under Calibration Details
114 dB / 1000 Hz 114.11 0.11 % 2 0.13 0.25 Measurement item : Sound Level Meter Microphone Class : 2
Manufacturer LARSON DAVIS Microphone Model : 375B02
Model : IxT2 Microphone S/N : 011740
Frequency of Sound pressure level o : SR
— - - - Serial Number + 0005286 Preamplifier Model : PRMLXT2B
Calibration Range Without A A Uncertainty [ Acceptance limit
D : UAE.EFM.102/2562 Preamplifier SN : 056087
(Hz) Measured (Hz) | Error (%) |Measured (Hz) | Error (%) (= %) Class 1 (£ %)
Resolution 0.1 dB Intrument Status : Used
94 dB/ 1000 Hz 1000.00 0.00 . = 0.01 0.70
Calibration Environment and Details
114 dB /1000 Hz 1000.00 0.00 = = 0.01 0.70
Temperature BCEIC
Humidity 50 %RH 20 %RH
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %) Barometric Pressure : 1013 hPa £ 10 hPa
Calibration Range Without Adj A Uncertainty | Acceptance limit Received Date : 26 June 2023
(Hz) Measured (%) Measured (%) (% %) Class 1 (= %) Calibrated Date + 28 June 2023
94 dB / 1000 Hz 0.26 = 0.40 25 Calibration Procedure  In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
114 dB/ 1000 Hz 038 N 0.40 s Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Note :
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
- Acceptance limit was [EC60942:2017 Class |
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
- The calibration results exclude the calibrator pressure correction
Audio Generator Svantek Svand01 131 12 October 2023 WK Electric
- The calibration results exclude the microphone volume correction
Note
End of Calibration - " "
‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2. providing a level of confidence approximately 95 %.
Calibrated By : me Approved By : .)“TS’\
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 28 June 2023
T A kY M S, . o sxeeptin ill, withot T ————— The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cgy. L
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 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

TNNOVATIVE

st
ACCRED

[ R ———.
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CALIBRATION LABORATORY
AC-2961

Page:2/6.

Certificate No 23-SLM-
Request No Req-2023-1416
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
FAST/A/37-139 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 1377 1140 +0.23 1138 +0.03 02 03
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 73246

2. Self-generated noise, Microphone installed

UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 311 01

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting

Measured UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 309 0.1
C 304 0.1
z 347 0.1

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Welghting Respone curve Limit
FAST / 37-139 A e Z
= (+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 00 02 01 06 20
1000 Hz 00 0.0 00 0.6 10
4000 Hz L1 07 12 0.6 30
8000 Hz 28 1.0 29 32 50

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

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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TEL: (6)0-2116-5860-1 FAX: (6)0-2116-7140 AR
Page: 4/6

Certificate No 23-SLM-227

7. Long Term Stability

Request No Req-2023-1416

UUC Setting Measured Acceptance
FAST/A/37-139 uuc Limit

STD Setting (dB) (+dB) (£dB)
nitial 1140
Final 1140

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/ A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
141.00 141 141.0 0.0 08
143.00 143 143.0 00 08
139.00 139 139.0 0.0 11
134.00 134 1340 0.0 L1
129.00 129 1290 0.0 L1
124,00 124 1240 00 L1
119.00 119 119.0 00 11
114,00 114 1140 00 11
109.00 109 109.0 0.0 L1
104.00 104 1040 0.0 L1
99.00 99 989 0.1 LI
94.00 94 94,0 0.0 LI
89.00 89 89.0 00 0.3 LI
84.00 84 840 0.0 11
79.00 79 79.0 00 L1
74.00 7% 740 0.0 11
69.00 69 69.0 0.0 L1
64.00 64 64.0 0.0 LI
59.00 59 59.0 00 L1
54.00 54 540 00 Ll
49.00 49 49.0 0.0 11
44.00 44 442 02 1.1
43.00 43 433 03 L1
42,00 42 423 03 L1
41.00 41 414 04 L1
“The results related only to the i not in full, without written approval of the Innovative Instrument Cy
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Certificate No

Request No

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
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 02 0.1 0.0 20
125 Hz 0.1 0.0 0.0 L5
250 Hz -0.1 0.0 0.0 L5
500 Hz 0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.0 0.0 0.0 30
8000 Hz 0.1 0.1 0.0 5
16000 Hz 0.1 0.1 0.1 +5,-INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 1140 0.0 02
c 114.00 114.0 0.0 0.2 02
z 114.00 114.0 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 1140 0.0 0.1

23-SLM-227

Req-2023-1416

The results related only to the item calibrated. The certficate shall not be reproduced except in full, without written approval of the Innovative Instrument Cy

lonanslaimauny
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Certificate No 23-SLM-227
Request No Req-2023-1416
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
462 463 0.1 11
37-139 03
114 114.0 00 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 1350 135.0 0.0 1
Fast 2 1180 17.9 0.1 +1.0,-2.5
025 109.0 108.8 02 +1.5,-5.0
200 1286 1285 0.1 1
Slow 02
2 109.0 108.9 0.1 +1.0,-5.0
200 1290 129.1 +0.1 1
SEL 2 109.0 109.1 +0.1 +1.0,2.5
025 100.0 100.1 +0.1
11. Peak C Sound level
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (&dB) (+dB)
Complete cycle 137.4 136.8 -0.60 3.0
Positive half cycle 136.4 136.1 030 02 20
Negative half cycle 136.4 136.1 -0.30 20

“The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrument

tanmsﬁmuquq



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE &
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND SRR SRR Vi H . Slcicin G ° RECALIBRATION
Page:6/6
' ‘ July 5, 2023
2sLM227 Environmental
Request No Req-2023-1416
12. Overload indication Y »
UUC Setting Measured Acceptance
AT == UNCERTAINTY )
= e it Calibration Certification Information
STD Setting =
AR e (+dB) {=0B) Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 °K
Positive one-half cycle 145.2 Operator: Jim Tisch Pa: 750.1 mm Hg
Hoss i sncmil ey i Calibration Model #: G25A Calibrator s/N: 1901
Deviated 0.0 02 15
Vol. Init | Vol. Final Avol. ATime ap OH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
13. High Level Stability 1 1 2 1 13540 33 2.00
UUC Setting Measured Acceptance 2 3 4 ! 0.9650 o4 400
UNCERTAINTY 3 5 6 1 0.8640) 8.0 5.00]
FAST/A uuc Limit 4] 7| 8| 1] 0.8200 8.9] 5.50]
STD Setting (dB) (+dB) (+dB) 5 9 10] 1 0.6780 12.9) 8.00
Initial 138.0 Data
Final 1380
3 Pa (Tsld )
Deviated 0.0 0.1 03 Vstd Qstd AH( St ) a Qa AH(Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
09859 0.7281 1.4073 09956]  0.7353] 0.8899
0.9818| 1.0174 1.9902 0.9915| 1.0274] 1.2585
o 0.9797| 1.1339 2.2251 0.9893| 1.1451]] 1.4071]
End of Certificate 0.9785] __ 1.1933] 23337 0.9881] _ 1.2050) 1.4757
0.9732] 1,4354' 2.8146 0.9828 1.4496) 1.7798|
m= 1.98897
QSTD 3691 QA
.99996
C:
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime | Qa=[Va/ATime
For nt flow rate
= Pa Tstd =
Qstd= 1/m<< AH( s )( s >>b> Qa= 1/m<< AH(Ta/Pa))-b)
Standard Conditions
Tstd:]  298.15 g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: T reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
ntercept
'm: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue Lu FREE: (877)263-7610
Village of Cleves, OH 45002 lgnﬂ']jﬁ]mmwoog
The resuls related only to the item calibrated. The certificate shall not be reproduced except in ful, without writ

pproval of the Innovative Instrument Cag Lid
ienanslunguqu

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. 0-2719-94

Cert.No.: 23P1398

Page: 2 of 2
S : Y ificate No. : 23P139
Certificate of Calibration e s iy o ) )
Page: 10f2 Result of calibration:- Without adjustment Range : 0 inH,O to 36 inH,O
Function:- Pressure Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
Equipment : U Tube Manometer
Maniitactirar: Dwyer This certiicate may not be reproduced other than in full, UUC Indication
except with the prior written approval of the head of Applied Pressure High-port side Low-port side Q Error
Model : 1221-36-W/iM Corporate Services 3: Equipment Calibration and Testing Services. (inH20) (inH0) (inH,0) (inH0) (inH,0)
Serial No.: - 0.00 0.00 0.00 0.00 0.00
ID No.: UAE.EMA2.095/2555 260 oo 100 200 0o
o ” 4.00 2.00 -2.00 4.00 0.00
Condition As-Received: Used ltem 6.00 3.00 3.02 6.02 0.02
Received Date: 26 April 2023 10.00 5.00 -5.02 10.02 0.02
12.00 6.00 -6.02 12.02 0.02
Calibration Date: 09 May 2023 14.00 7.00 7.00 14.00 0.00
16.00 8.00 -8.00 16.00 0.00
Reference: 2304-0703WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. B g0 000 i oo
Ambient Temperature: (23 * 2) °C 20.00 10.00 -10.00 20.00 0.00
ol sy 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 22.00 11.00 -11.02 22,02 0.02
Relative Humidity: ( * )
Phrakhanong, Bangkok 10260 24.00 12.00 -12.02 24.02 0.02
Atmospheric Pressure: 1010 mbar 26.00 13.00 -13.02 26.02 0.02
28.00 14.00 -14.00 28.00 0.00
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments 5060 15.02 15.02 " 0.04
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure 32.00 Py 0 3204 04
Gauges, Edition 03/2014 " as a guidelines 2400 1700 A700 adiou 0,00
Condition of this result of calibration 35.80 17.96 -18.00 35.96 0.16
1.Refeanca Standards matuments : The uncertainty of measurement was + 0.11 inH,0
Instrument Model Serial No. Certificate No. Due Date “UUC = Unit Under Calibration
1) Pressure Calibrator PC106P 1189 MP-0137-22 24 Aug 2023 *AP = High-port side - Low-port side
2.This result of calibration was made on requested at the point specified by customer. Ths reported unceitainty of imsssurament was based on & standard uncerainty malliptied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media, -000-
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
~National Institute of Metrology Thailand (NIMT)
Calibrated by :  Suwit Aussarree pp Signatory : Attapo/ P
Issue Date : 11 May 2023 [ 1Phalinee Prabpaipal
[ ]Sura Suwannasri
1,1 Attapol Panurach
A#Fa,o:v/ e

wnaslumugu enaslumuA
B 0314239 a 1160344



Equipment :
Manufacturer:
Model :
Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Wy,
SNo

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘\\Q-/_&C_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ib/E\M&; Ny
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’{'/"///—»\\\‘\? A\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ol NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 23P1858
Page: 10f 2

Certificate of Calibration

Aneroid Barometer

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.

Barigo

UAE.ANV.124/2550
Used Item

26 May 2023

02 June 2023

2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
(23 %2)°C

S

Cert.No.: 23P1858

81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: (50 *+15) %
Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calil ion was by direct
Standard according to in-house
Gauges, Edition 03/2014 " as a guidelines.

method against Pressure Measuring Instruments
CP-P10, using " DKD-R 6-1 ; Calibration of Pressure

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.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)

Approved Signatory : __AtFapo/ £

[ 1Phalinee Prabpaipal

Calibrated by : ~ Suksan Khankaew
Issue Date : 08 June 2023

[ ]Sura Suwannasri
L/ﬂnapol Panurach

tenaslunIuRy
B 0316958
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 a2

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS 17025
CALIBRATION 0008

Certificate of Calibration =~ ertfieate :;ef 2]

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.EMA2.014/2555
Condition As-Received: Used Item
Received Date: 26 May 2023
Calibration Date: 30 May 2023

to 06 June 2023
Reference: 2305-0919WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 * 3 ) °C

81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: (50 +20) %

Bangchak, Phrakhanong, ~ Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

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

3.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Standards and Technology (NIST) , The United States of America
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Approved Signatory : K/)M’L

Calibrated by :  Somchai Dumwor
1/] Chakrit Waewwanjua

Issue Date : 07 June 2023

[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

tenaslunIuRy
B 0316275

Page: 2 of 2
Result of calil i Without Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure 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) 960.0 970.0 980.0 990.0 | 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-
Attepo] P
[

teneilyeyen

@

Cert. No.: 23H1201

Page.: 2 of 2
Result of Calibratio Before 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 55 14.9 1.6
250 60.0 66 6.0 17
25.0 80.0 78 -2.0 1.9

Result of Calibration:- After Adjustment

Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(°c) (%RH.) (%RH.) (%RH.) (+%RH.)
25.0 40.1 46 59 16
25.0 60.0 60 0.0 1.7
25.0 80.0 72 -8.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(C) (°C) (°C) (*C)
19.987 20.0 0.013 0.72
30.016 30.0 -0.016 0.72
39.944 39.0 -0.944 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%.

-o0o-
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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 ENGNEERNG

consuLTanT coweany mreo  T€l. 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date :Nov 13,2023

Model :
Serial Number :

Equipment :
Manufacturer :

Gas Analyzer (NO2)
Thermo Scientific

42i
1191503036

ndar ncentr: Dilutor Detail
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer :
Nitric Oxide (NO) 45.94 PPM Model :
Methane (CHs4) = PPM  Serial Number :
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Thermo Scientific
1461
1180540071

Multi-point gas test data

Reference Value (ppb) Analyz:nl;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
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% 300.0 301.1 110 0.37 037
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46
:Acceptable Limit + 5%
T h:
450 Gas Test Chart
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Reference value (ppb)

—+— Analyzer Display

. Calculate by

13

Approve by

ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Road, Bangchak, Bangkok 10260

4TED ANALYST AN ENGINEERNG

oot oy e Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: om
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : _Thermo Scientific Serial Number : 1191503037
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Reference Value (ppb) Analyz(i;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 07 0.70 0.70 0.70
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 140.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41
:Acceptable Limit + 5%
’..—hl
450 Multi-Point Gas Test Chart
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Reference value (ppb)
, Calculate by Approve by
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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 ENGINEERNG

consuLTant coweany mreo  T€l. 0 2763 2828 Fax 0 2763 2800 www. com E-mail:

IS g Nov JnNOY.7..2023
Page 1 of enaslumuny
e Airgas Specialty Gases
ia’gas Airgas USA, LLC
d 630 United Drive
an Air Liquide company Durham, NC 27713
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED4NI99E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143262 Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Qutlet: 660
Gas Code: CO,NO,NOX,802,BALN Certification Date:  Jun 21, 2021

Expiration Date:
Xpiration Date: Jun 21, 2024

Certiication performed in

“EPA Traceabiity Protocol for Assay and Cerlfication of Gaseous Calioralion Standards (i

SOU/R-12/531, using the assay procedures listed. Analytical Methedology does not reqire correciion for analytical inerference. This cy
level of 95%. There are o significant impuriies which affect the use of this calibration mxiure. All concentrations a6 on a

uncertainty as stated below with a confidence

mole/mole basis unless ofhervise noted.

'ay 2012)° document EPA
linder has a total anatytical

Do Not Use This Cylinder below 100 psig.ic. 0.7 megapascals.
ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
C Concentration Method Uncertainty Dates

NOX 45.00 PPM 45.96 PPM Gl +1-1.4% NIST Traceable 06/14/2021, 08/21/2021
NITRIC OXIDE 45.00 PPM 45.84 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021
SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 +/-1.0% NIST Traceable 06/14/2021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 +/~0.7% NIST Traceable 06/14/2021
NITROGEN Balance

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20061120 CC708068 49,82 PPM NITRIC OXIDEINITROGEN 51 1.0% Feb 02, 2025
PRM 12386 D685025 .91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
aMis 401423838102 CC505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CCa73277 49,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14080119 CC434277 990.9 PPM CARBON MONOXIDE/NITROGEN +H0.6% Nov 15, 2025
rhe SRM, PRM or RGM noted above Is anly 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 6700 AHR0801333 CO FTIR Jun 03, 2021
Nicolet 6700 AHR0801333 NO FTIR Jun 03‘ 2021
Nicolet 8700 AHR0801333 NO2 FTIR Jun I‘.\Elv 2021
Ni ;

licolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT; 28.40kg

NET WT; 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

/4

Approved for Release

el
EACCR TED]

CERT 3082.01
lﬂﬂﬁ‘ﬁoiuﬂﬂqu

MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Gas Analyzer (CO) Model : 48i
Thermo Scientific Serial Number : 1200636467
Standard Gas C - pil Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analvz:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 07 0.7 0.7 0.7
Level 2 20.00% 10.5 0.5 4. 4.
Level 3 217 17 7. 7.
Level 4 309 0.9 2! 2!
Level 5 .| 40.0 0.0 0. 0.
Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
§ 40.0
H
2 ]
2
a 17
E
5] 05
<
4
0 50
Reference value (ppm)
7 Calculate by Approve by
........ 13./....Nav../....2023
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% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e e Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com . ﬁ' v Afrpas Specinlly Gases
IE’ g a S Airgas USA, LLC
o 630 United Drive
an Alr Liquide company Durham, NC 27713
Airgas.com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Grade of Product: EPA Protocol
- : Part Number: ED4NI9SE15A01D3 Reference Number:  122-402135167-1
Equipment : Gas Analyzer (CO; Model : | Cylinder Number:  EB0143262 Cylinder Volume: ~ 144.4 CF
Manufacturer:  Thermo Scientific Serial Number : 1200906880 Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jun 21, 2021
: . ~ Expiration Date: Jun 21, 2024
Standard Gas Concentration Dilutor Detail et el e e
_ ' . o Certiication performed in acoordance vith “EPA Traceabilty Prolocol for A d Cerification of Gaseous t R
Sulphur Dioxide (502) 44.68 PPM  Manufacturer | Mo SEEE SO0R1253), usng th assa procedues i, AniyialMsharology docs o Tequhe comeclion forsvavicd mortonen e e oo PR
Nitrc Oxide (NO) R PEM Model : B uncertainty as stated below with a confidence level of 95%. There areno Sinicant mputies whieafec the s o i cabralion ixure. Al concentatons s on a
L —— & mole/mole basis unless ol led,
Methane (CH.) - PPM  Serial Number : 1180540071 i Do Not Use This Cyiinder below 100 E:f;‘se. ";?;megaﬁsca\s.
Carbon Monoxide (CO) 9848  PPM ANALYTICAL RESULTS
Cylinder No. : EB0143262 Component §equesmd' Actual Protocol Total Relative Assay
Expiration Date : Jun 20,2024 b S Method Uncertainty Dates
: NOX 45.00 PPM 45.96 PPM G1 +-1.4% NIST Traceable 06/14/2021, 06/21/2021
- : NITRIC OXIDE 45.00 PPM 45.94 PPM 61 +1-1.4% NIST Traceable 06/14/2021, 06/21/2021
Multi-point gas test data [ SULFUR DIOXIDE 45.00 PPM 44.68 PPM G1 *+/-1.0% NIST Traceable 06/14/2021, 06/21/2021
o CARBON MONOXIDE 1000 PPM 984.8 PPM Gt +-0.7% NIST Traceable 06/14/2021
Reference Value (ppm) nal yz.:;ml)sp %Y | Difference Error | Percent Error [% Error ] STROSEN. Bj'“&
Level 1 |Zero 0.0 0.9 0.9 0.9 0.9 ) CALIBRATION STANDARDS
Level 2 [20.00% 100 107 07 6.5 6.5 Type  LotlD SylinderNo __Concentration Uncertainty _ Expiration Date
TR s 500 305 05 22 >4 :;I;ARAM 20061120 CC708068 49.82 PPM NITRIC OXIDE/NITROGEN Feb 02, 2025
12386 D685025 9.91 PPM NITROGEN DIOXIDE/AIR
. .7 0.7 23 23 Feb 20, 2020
Level 4 33 g 33 7 Y = = amis 401423838102 CC505581 4348 PPM NITROGEN DIOXIDE/NITROGEN Feb 18, 2023
Level 5 ] X . . _ i A : NTRM 16011043 cear3277 48.02 PPM SULFUR DIOXIDE/NITROGEN Jun 17, 2022
Remark : Measuring Range 50.0 ppm Average Difference (%) 243 NTRM 14060119 CCa34277 990.9 PPM CARBON MONOXIDE/NITROGEN Nov 15, 2025
‘Acceptable Limit + 5% The SRM. PRM or RGM nated above s only in reference 1o the GMIS used in the assay and not part of the analysis. '
Multi-Point Gas Test Chart st ANALYTICAL EQUIPMENT
° nstrument/Make/Model Analytical Principle Last Multipoint Calibration
- Nicolet 6700 AHR0801333 CO FTIR Jun 03, 2021
£ 400 Nicolet 6700 AHR0801333 NO FTIR Jun 03, 2021
£ Nicolet 6700 AHR0801333 NO2 FTIR Jun 03, 2021
H 7 Nicolet 6700 AHR0801333 SO2 FTIR Jun 03, 2021
a
s .5 Triad Data Available Upon Request
2
b 7 NOTES:PO #5221002807
< 0 _ GROSS WT: 28.40kg
. 50 NET WT: 4.73kg
Reference value (ppm)
—+— Analyzer Display
7 Calculate by Approve by
o , The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report.

D
Approved for Release lﬂﬂa'};iumuq;b
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THAI METFOROLOGICAL 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 13 March, 2024 Certification No. 121/24 The Result of Calibration
Page : 1 of 5 Certification No. 121/24
13 March, 2024 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 | m/sec m/sec m/sec
1.00 * » - L0 0.00
Type WL-21 3.02 = » - 3.0 0.02
5.00 = - ~ 5.0 0.00
Mfg Code Wireless Receiver 2111DR0058 7.04 = - - 7.0 0.04
Wind Sensor 2111DT0058 9.02 = - - 8.9 0.12
Customer E 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 1011.9 hPa 17.02 = - = 17.0 0.02
20.02 2 - C 19.9 0.12
NATIONAL STANDARD WIND TUNNEL Wind Aloft Plotting Board
Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119 : HOOK GAGE NO 1425 Wind Aloft Plotting Board.
N.I.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
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. 8389/94 180 180
testc 545 Serial No. 02848057 : Thermoschneider No.918802 270 270
STANDARD BAROMETER Digital Barometer Vaisala Type PTB220 No. V1220015
/?EW Barometer Vaisala Type:PTBI30NG.K4320001 Calibrated by : % Calibrdtion’& Pest Section
Calibrated by %bl _ sigld: Ao Kufhigfised Signatary) Mr. Watcharapol Subwat Metéogalpgical Istruments BukeRu
Mr. Watcharapol Subwat Mﬂifhmﬁl I v;msm for the Chief, Mechanical Engineer
Mechanical Engineer | Sub-Standard Instrun

eny )
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 121/24

13 March, 2024 Page : 3 of 5
Standard Barometer Tested Barometer Correction
Pressure Pressure mbar
1009.59 1009 0.59
1009.45 1010 -0.55
1010.10 1010 0.10
1010.94 1011 -0.06
1011.46 1011 0.46
1011.84 1012 -0.16
1012.06 1012 0.06
1013.04 1013 0.04
1013.18 1013 0.18
1012.89 1013 -0.11
1013.20 1013 0.20
1013.44 1013 0.44
1013.81 1014 -0.19
1014.19 1014 0.19
1015.96 1016 -0.04
1016.23 1016 0.23
1015.64 1015 0.64
1015.23 1015 0.23
1012.87 1013 -0.13
1013.63 1014 -0.37
Average

Calibrated by : NBW

Mr. Watcharapol Subwat

bz;.,-- A A\
ration & Test Section

Mechanical Engineer

ical Tnstruments Bur
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 121/24

13 March, 2024 Page : 5 of 5§
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
45.1 45 0.1
30.2 30 0.2
16.4 16 -0.6

Calibrated by :
HQM

Mr. Watcharapol Subwat

Mechanical Engineer

enaslumuAy

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 121/24

13 March, 2024 Page : 4 of 5
Standard Barometer Tested Barometer Correction

Pressure Pressure mmHg

757.25 757 0.25

757.15 757 0.15

757.64 758 -0.36

758.27 758 0.27

758.66 758 0.66

758.94 759 -0.06

759.11 759 0.11

759.84 760 -0.16

759.95 760 -0.05

759.73 760 -0.27

759.96 760 -0.04

760.14 760 0.14

760.42 761 -0.68

760.70 761 -0.30

762.03 762 0.03

762.24 762 0.24

761.79 762 -0.21

761.48 762 -0.52

759.71 760 -0.29

760.28 760 0.28

Average

Calibrated by : Hﬂjﬁ@‘)e\ Ny \";&\
Mr. Watcharapol Subwat Caliby ation &1Test5g;§il ",
Mechanical Engineer Me‘eui’:téﬁi;ﬂi Instrum,e;‘us B y

\ :
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 22 February, 2024 Certification No. 097/24
Page : 1 of 5
Object : Wind Speed & Wind Direction Data Logger
Manufacturer : SCARLET/TECH
Type : WL-21
Mfg Code Wireless Receiver 2112DR0065
Wind Sensor 2112DT0065
Customer g 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 1009.8 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

: Digital Barometer Vaisala Type PTB: 0 V1220015
ﬂsrmtv laT /BB‘&EAE%&“ 1
. igita) Barometer Vaisala }/Pe TE ?:g“,\
Calibrated by : NQ\O\@‘:& Sigied : (Ayfthorige ,sign&ory;% 2

o 5 A"
Mr, Watcharapol Subwat r. Pis romsut / hief ¢ %4
\ -

STANDARD BAROMETER

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469 Certification No. 097/24
22 February, 2024 Page : 3 of 5
The Result Of Ca’ibration Standard Barometer Tested Barometer Correction
Certification No. 097/24 Pressure Pressure mbar
22 February, 2024 Page : 2 of 5 1010.84 1011 0.16
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1010.60 1011 -0.40
Ultrasonic Anemometer | Pressure | Vacumm| Velocity Velocity Correction 1011.71 1011 0.71
misec inches H20 | inches 20 | mu/sec misec misec 1012.17 1012 047
1.00 - - - 1.0 0.00 1012.31 1012 031
3.02 - - - 29 0.12 1012.25 1012 0.25
5.00 - - - 49 0.10 1012.79 1013 -0.21
7.04 - - - 70 0.04 1012.95 1012 095
9.02 = - - 9.0 0.02 1013.52 1014 -0.48
11.02 - x = 11.0 0.02 1014.16 1014 0.16
13.01 - - - 13.0 0.01 e o o
15.01 - - - 15.0 0.01 1016.02 1016 002
17.02 - - - 17.0 0.02 1015.86 1016 -0.14
20.02 5 . = 20.0 0.02 1015.69 1015 0.69
1011.51 1012 -0.49
Wind Aloft Plotting Board. 1011.80 1012 -0.20
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 1012.06 1012 0.06
WIND DIRETION TESTED WIND DIRECTION 1012.81 1013 -0.19
0 0 1013.22 1013 022
90 9 101349 1014 051
180 180 Average
270 Calibrated by : N@jﬁ"ﬂﬁﬁ\

Mr. Watcharapol Subwat
Calibrated by : Nb‘bmf’k Mechanical Engineer

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration THAT METEOROLOGICAL DEPARTMENT

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

Certification No. 097/24

22 February, 2024 Page : 4 of 5 The Result of Calibration
Standard Barometer Tested Barometer Correction
(G Pressis mmHg Certification No. 097/24
758.19 758 0.19 22 February, 2024 Page : 5 of 5
758.01 758 0.01
758.84 758 0.84 Standard Temperature Sensor Reading
759.19 750 019 Temp. Reading Correction
759.29 759 0.29 S & €
45.2 45 0.2
759,25 759 0.25
303 30 0.3
759.65 759 0.65
158 16 -0.2
759.77 760 -0.23
760.20 760 0.20
760.68 760 0.68
761.90 762 -0.10
762.08 762 0.08
761.96 762 -0.04
761.83 762 -0.17
758.69 759 -0.31
758.91 759 0.1
J 8 2 Calibrated by : Ne
750.11 759 011 M
= 260 U Mr. Watcharapol Subwat
e i .02 Mechanical Engineer
760.18 760 0.18

Average

Calibrated by : I‘bw

Mr. Watcharapol Subwat

Mechanical Engineer

enasluemuAl




CALIBRATION LABORATORY CO.LTD. &,

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

?//—\
Tel. 02-678-0353-4 Fax: 02-576-2672  wiw.caklaboratory.com ~ E-mailsale@caklaboralory.com %7/~ — S
CLC “uf ChLnaTon Ao
OMENISUAL MEASUREMENT
Accredited AR

1s0/1EC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM13539/UM13539
CLID. NO. : 251900390

JOB CONTROL NO. 230914102595

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 14 September 2023 DATE OF ISSUED : 19 September 2023

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

e

Approved By : Mongkol Yotsoontorn

Authorized Signatory
19 September 2023

“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units (SI)

Certificate No, Q23102595
F3-011-04/01-12 page | of 4

. EEE
Lanen's‘lm'nIil :

@clccalibration

CALIBRATION LABORATORY C0,LTD. &

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

CLC

Accredited
180/18C 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading | Correction | Uncertainty
(g) ( frequency ) ot (g) (g) (g) + (% ofrdg.)
03 50 Hz 0300 0303 -0.003 1.9
04 50 Hz 0.400 0405 -0.005 19
0.5 50 Hz peak 0.500 0.506 -0.006 13
0.6 50 Hz 0.600 0.606 -0.006 13
0.7 50 Hz 0.700 0.707 -0.007 13
03 100 Hz 0300 0301 -0.001 1.9
04 100 Hz 0.400 0403 -0.003 19
05 100 Hz peak 0.500 0505 -0.005 13
0.6 100 Hz 0.600 0.606 -0.006 13
07 100 Hz 0.700 0.709 -0.009 13
2. VELOCITY RESULT
Test point STD Reading | DUC Reading |  Correction Uncertainty
Mode
(mm/s ) ( frequency ) (mmvs) (mmy/s ) (mnvs) +(%ofrdg.)
3 50 Hz 3.000 3.031 -0.031 1.8
4 50 Hz 4.000 4.045 -0.045 1.8
8 50 Hz peak 5.000 5.061 -0.061 1.8
6 50 Hz 6.000 6.073 -0.073 18
7 50 Hz 7.000 7.089 -0.089 18
3 100 Hz 3.000 3.034 -0.034 18
4 100 Hz 4.000 4.041 -0.041 18
5 100 Hz peak 5.000 5.069 -0.069 1.8
6 100 Hz 6.000 6.090 -0.090 18
7 100 Hz 7.000 7.113 -0.113 18
Certificate No. Q23102595
F3-011-04/01-12 page3 of 4
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CALIBRATION LABORATORY Co.,LTD. g//
jlacwRE

2/10-11,14,55 Sol Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
?//—\
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail:sale@caHaboratory.com %777\ ST —
CLC e caLiRATION At
. DIMENSIONAL MEASUREMENT
Acoredited
1so/1Ec 17028

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM13539/UM13539
DATE OF CALIBRATION 15 September 2023

ENVIRONMENT CONDITIONS :

Temperature : @3t 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, Accelerometer and Measuring

Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :
1. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101
2, Digital Multimeter, Keysight Technologies Model 3458A S/N. MY59352733.

3. Accelerometer with Conditioning Amplifier, Bruel & Kjaer Model 8305, 2626 S/N. 705491, 1741406.

TRACEABILITY :
1. The measurements are traceable to International System of Units (SD), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0043/23 , Due Date 03 April 2024.

2. The are traceable to 1 System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. EE-00010-23, Due Date 27 March 2024.
System of Units (SI), through National Institute of Metrology (Thailand)

3. The are traceable to

Certificate No. AV-0025-22, Due Date 12 October 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard inty of lied
by the coverage factor & = 2,00 which for a normal distribution corresy nds to a coverage ility of i 95 %.

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

Certificate No. Q23102595
F3-011-04/01-12 page2 of 4
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CALIBRATION LABORATORY CO.,LTD. &

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

CLC

Accredited
150/15C 17025

CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading | Correction | Uncertainty

(mm ) ( frequency ) Vode (mm) (mm) (mm) +(%ofrdg.)
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 L&
*0.06 50 Hz 0.060 0.061 -0.001 13
*0.07 50 Hz 0.070 0.071 -0.001 12
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 K7
0.05 100 Hz peak 0.050 0.050 0.000 L5
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 12

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

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

### End of Certificate ###

Certificate No. Q23102595
F3-011-04/01-12 page 4 of 4
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CALIBRATION LABORATORY Co. LTD.

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

CLC

Accredited
180/11C 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM13540/UM13540
CLID. NO. e 251900389

JOB CONTROL NO. 231106122680

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 06 November 2023 DATE OF ISSUED : 09 November 2023

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

oL

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
09 November 2023

“This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)
Certificate No. Q23122680
F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672 .cal-Hab com  E lab com

CLC i
Acoredited ‘ACOM. 2814
10 me 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X) without adjustment () adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(2) (frequency ) e (2) (g) (g) *(%ofrdg.)
0.3 50 Hz 0.300 0.301 -0.001 1.9
0.4 50 Hz 0.400 0.403 -0.003 1.9
0.5 50 Hz peak 0.500 0.508 -0.008 1.9
0.6 50 Hz 0.600 0.609 -0.009 1.9
0.7 50 Hz 0.700 0.710 -0.010 1.9
03 100 Hz 0.300 0.300 0.000 1.9
0.4 100 Hz 0.400 0.401 -0.001 1.9
0.5 100 Hz peak 0.500 0.502 -0.002 1.9
0.6 100 Hz 0.600 0.605 -0.005 LS
0.7 100 Hz 0.700 0.707 -0.007 18
2. VELOCITY RESULT
Test point STD Reading | DUC Reading | Correction Uncertainty
(mm/s ) ( frequency ) Hoce (mmys ) (mm/s ) (mnvs) +(%ofrdg.)
3 50 Hz 3.000 3.022 -0.022 1.9
4 50 Hz 4.000 4.031 -0.031 Ly
5 50 Hz peak 5.000 5.046 -0.046 1.9
6 50 Hz 6.000 6.057 -0.057 1.9
7 50 Hz 7.000 7.062 -0.062 1.9
3 100 Hz 3.000 3.013 -0.013 12
4 100 Hz 4.000 4.026 -0.026 1.9
- 100 Hz peak 5.000 5.048 -0.048 1.9
6 100 Hz 6.000 6.066 -0.066 1.9
| 100 Hz 7.000 7.079 -0.079 1.9
Certificate No. Q23122680
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY Co.,LTD. \\w/_//
JIaeNRE

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

{/A
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REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A2901
SERIAL NO. UM13540/UM13540

DATE OF CALIBRATION 07 November 2023

ENVIRONMENT CONDITIONS :

Temperature : @23t2° 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 and Vibration Calibrator

Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.
3. Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. AV-0030-23, Due Date 26 June 2024.

2. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0136-22, Due Date 11 November 2023,

3. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.

Certificate No. 07-0043/23 , Due Date 12 April 2024.

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

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"
Certificate No. Q23122680
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CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading | Correction Uncertainty
(mm) ( frequency ) Hode (mm) (mm) (mm) + (% ofrdg.)
0.03 50 Hz 0.030 0.030 0.000 27
0.04 50 Hz 0.040 0.040 0.000 24
0.05 50 Hz peak 0.050 0.050 0.000 2.2
0.06 50 Hz 0.060 0.061 -0.001 2.4
0.07 50 Hz 0070 0071 -0.001 2.1
0.03 100 Hz 0.030 0.030 0.000 7
0.04 100 Hz 0.040 0.040 0.000 24
0.05 100 Hz peak 0.050 0.050 0.000 22
0.06 100 Hz 0.060 0.061 -0.001 2.1
0.07 100 Hz 0.070 0071 -0.001 2.1

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 009 Page 1,2 of 59

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

### End of Certificate ###
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Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING
CONSULTANT CO.,LTD.

Address

Prakanong, Bangkok 10260
Unit Under Calibration Details

Measurement item : Acoustic Calibrator

Manufacturer : LARSON DAVIS
Model : CAL150

Serial Number 16171

ID : UAE.EFM.117/2562

Calibration Environment and Details
:(2342°C)
: (50 +20 %RH )

Temperature
Humidity
Barometric Pressure : (1013 £10.0 hPa )
Received Date : 21 July 2023
Calibration Date : 4 August 2023
Location of Calibration : LAB 1 Acoustic

Calibration Procedure

Certificate No : 23-ACT-118
Request No : Req-2023-1547

: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Class : z
Range : 94,114 dB / 1000 Hz

Intrument Status :  Used

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024
THD Multimeter 2015 1047765 NIMT 31 January 2024
Traceability : This certificate provid of to national standard, and to the
realization of the international System of Units (SI).
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=

confidence approximately 95 %.

Calibrated By : me
Mr. Noppadon Luangart

Service Calibration Engineer

, providing a level of

Approved By -
[ . e
Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 4 August 2023

‘The results related only t0 the item calibrated. The certificate shall not
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Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 23-SLM-187
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2023-1166

10260
Unit Under Calibration Details
Measurement item : : Sound Level Meter

Manufacturer : LARSON DAVIS

Model : LxT2

Serial Number 0005288

D : UAE.EFM.104/2562
Resolution ;01 dB

Calibration Environment and Details
Temperature ; BLLC
Humidity 50 %RH %20 %RH
Barometric Pressure 1013 hPa= 10 hPa
Received Date 26 May 2023
Calibrated Date : 2 June 2023

Calibration Procedure

Microphone Class : 2
Microphone Model : 375802
Microphone S/N : 011731
Preamplifier Model : PRMLxT2B
Preamplifier S/N : 056075

Intrument Status : Used

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

Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svand01 131 12 October 2023 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 : e
Mr. Noppadon Luangart

Calibration Officer

“The results related only to the ibrated. The not

Approved By :
Mr. Pacit Mathavorn
Calibration Engineer Supervisor
Issue Date : 2 June 2023

in full, without written val of the Innovative Instrument Gig.
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Sound pressure level

Certificate No : 23-ACT-118

Request No : Req-2023-1547

Calibration Results : Without Adjustment

Calibration Range | Without Adj (dB) Adj (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+dB) | Class 2 (+dB)
94 dB / 1000 Hz 94.14 0.14 ~ = 0.13 0.40
114 dB / 1000 Hz 114.15 0.15 & £ 0.13 0.40
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty [ Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) [ Error (%) (%) Class 2 (£ %)
94 dB /1000 Hz 1000.00 0.00 = @ 0.01 1%
114 dB/ 1000 Hz 1000.00 0.00 = = 0.01 1%
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 2 (+ %)
94 dB /1000 Hz 0.04 i 0.40 3.0
114 dB/ 1000 Hz 0.20 =~ 0.40 3.0
Note :
- Acceptance limit was IEC60942:2017 Class |
- The calibration results exclude the calibrator pressure correction
- The calibration results exclude the microphone volume correction
End of Calibration

The results related only to the i not

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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Certificate No 23-SLM-187
Request No Req-2023-1166
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 114.54 114.6 +0.06 1145 -0.04 02 03
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-300, SN. AC-300001087
2. Self-generated noise, Microphone installed
UUC Setting
b Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 307 0.1
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 305 0.1
€ 30.1 0.1
Vi 341 0.1
4. Acoustic signal test of frequency (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /37-139 A ¢ z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 00 01 0.0 0.6 20
1000 Hz 00 0.0 0.0 0.6 10
4000 Hz 12 12 12 0.6 30
8000 Hz 29 28 29 0.7 50
“The results related only to the item calibrated. The certif not in full, without al of the lnnovative Instrument (]
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CertificateNo ~ :  23-SLM-187

RequestNo  :  Req-2023-1166

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

STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz 0.1 0.0 0.0 20
125 Hz -0.1 0.0 0.0 1.5
250 Hz 0.0 0.0 0.0 15
500 Hz 0.0 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.1 0.1 0.0 20
4000 Hz 0.0 0.1 00 30
8000 Hz 0.0 01 00 5
16000 Hz 0.0 0.1 00 +5,-INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 1140 0.0 02
C 114.00 114.0 0.0 02 02
Z 114.00 1140 0.0 02
UUC Setting STD Measured Acceptance
ERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+£dB) (+dB)
Fast 114.00 1140 0.0 0.1
Slow 114.00 114.0 0.0 02 0.1
Leq 114.00 114.0 0.0 0.1
The results related only to the item calibrated, Th shall not be reproduced except in full, without of the Innovaive Instrument G
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CertificateNo ~ : 23-SLM-187
Request No Req-2023-1166
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+£dB) (+dB)
450 452 02 f
37139 03
114 1140 0.0 1l
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 1350 135.0 0.0 1
Fast 2 118.0 17,9 -0.1
025 109.0 108.8 -0.2 +1.5,-5.0
200 128.6 1285 0.1 1
Slow 02
2 109.0 108.9 0.1 +1.0,-5.0
200 129.0 129.0 00 1
SEL 2 109.0 108.9 -0.1
025 100.0 9.9 0.1
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF vuc ERR Limit
STD Setting (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.9 30
Positive half cycle 1364 136.3 -0.10 0.2 20
Negative half cycle 136.4 136.3 -0.10 20
The results related only to the 4 ificate shall not eptin full, without 1 of the Innovative Instrument

L&
onaaslAIUA

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
71139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND EL S
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION L ABORATORY

Page:4/6

Certificate No 23-SLM-187
Request No Req-2023-1166
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /37-139 uue Limit
STD Setting (dB) (+dB) (+dB)

Initial 1140

Final 1140

Deviated 0.0
8. Level linearity on the reference level range
Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 11
134.00 134 134.0 0.0 L1
129.00 129 129.0 0.0 L1
124.00 124 124.0 0.0 L1
119.00 19 1190 00 L1
114.00 114 114.0 0.0 L1
109.00 109 109.0 0.0 11
104.00 104 104.0 0.0 L1
99.00 99 99.0 0.0 11
94.00 94 94.0 0.0 L1
89.00 89 89.0 0.0 0.3 1.1
84.00 84 84.0 0.0 L1
79.00 7 79.0 0.0 L1
74.00 74 74.0 0.0 L1
69.00 69 69.0 0.0 LI
64.00 64 64.0 00 [
59.00 59 59.0 0.0 L1
54.00 54 541 [ L1
49.00 49 49.1 (] 11
44.00 44 442 0.2 1.1
39.00 39 39.7 0.7 11

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cga, L4
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CertificateNo ~ : 23-SLM-187
RequestNo @ Req-2023-1166
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 1423
Negative one-half cycle 1425
Deviated -02 02 L5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03
End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lnnovative Instrument CY
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Certificate of Calibration Crriificste No 2ESL
stN 2023-1412
Gt Request No Req-2023-1
7 5 i 1. Indication at the calibration check frequency
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 23-SLM-224
UUC Setting Nominal Before Adjust After Adjust Acceptance
Address 81 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Prakanong, Bangkok RequestNo : Req-2023-1412 UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR
10260
Calibrator Setting (aB) (dB) (dB) (dB) (aB) (+dB)
Unit Under Calibration Details
1000 Hz 114 dB 1377 114.1 +0.33 138 +0.03 02 03
Measurement item : : Sound Level Meter Microphone Class : 2
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 73246
Manufacturer : LARSON DAVIS Microphone Model : 375B02
Model : LxT2 Microphone S/N : 011732
Serial Number : 0005289 Preamplifier Model : PRMLxT28B 2. Self-generated noise, Microphone installed
125 ifier SIN ;05 UUC Setting
D UAE.EFM.105/2562 Preamplifier SN : 036076 e ST |
Resolution 01 dB Intrument Status : Used
UUC Weighti dB) +dB)
Calibration Environment and Details GO L) SReE)
A 300 0.1
Temperature 23CcE2°C
Humidity R SR 3. Self-generated noise, Microphone replaced by the electrical input signal device
Barometric Pressure + 1013 hPa 10 hPa UUC Setting
I Measured | UNCERTAINTY
Received Date + 26 June 2023 FAST /37-139
Calibrated Date + 28 June 2023 UUC Weighting (@») (+dB)
Calibration Procedure  In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests = 207 0.1
Location of Calibration : Lab Acoustic c 29.1 0.1
Reference Standard 7 37 0.1
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphane GRAS 40AN 188273 6 October 2023 GRAS 4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 I UUC Setting CERTAINTY
Weighting Respone curve Limit
. 2 Oct 202 i
Audio Generator Svantek Svand01 131 12 October 2023 WK Electric RS n = 7 = o
” + +
Note STD Setting (dB) (dB) (dB)
‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %. 125 Hz 00 02 00 06 20
1000 Hz 00 0.0 00 0.6 10
4000 Hz LI L1 11 06 30
Calibrated By : e : A0 8000 Hz 24 24 24 07 50

Mr. Noppadon Luangart Mr. Pacit Mathayorn

Calibration Officer Calibration Engineer Supervisor

Issue Date : 28 June 2023

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lnnovative Instrument Qg..
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5. Electrical signal test of frequency

Certificate No

Request No

Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit
STD Setting. A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.1 0.0 0.0 20
125 Hz 0.1 0.1 0.0 L5
250 Hz 0.0 0.0 0.0 LS
500 Hz 0.0 0.1 0.0 15
1000 Hz 0.0 0.0 0.0 02 1.0
2000 Hz 0.1 0.1 0.0 20
4000 Hz 0.0 0.1 0.1 30
8000 Hz 0.0 0.0 0.1 5
16000 Hz. 0.0 00 0.1 +5,-INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 02
C 114.00 1140 0.0 02 02
z 114.00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 1140 0.0 01
Slow 114.00 1140 0.0 02 0.1
Leq 114.00 1140 0.0 0.1

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Cyg. L}
3lue:

23-SLM-224

Req-2023-1412

uRy

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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7. Long Term Stability

Certificate No

Request No

23-SLM-224

Req-2023-1412

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit

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

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
142.00 142 142.0 00 08
139.00 139 139.0 00 L1
134,00 134 1340 0.0 L1
129.00 129 1290 00 L1
124.00 124 1240 0.0 W]
119.00 119 119.0 00 L1
114.00 114 1140 00 L1
109.00 109 109.0 00 L1
104.00 104 1040 00 LI
99.00 99 989 0.1 LI
94.00 94 93.9 0.1 LI
03

$9.00 89 889 -0.1 LI
84.00 84 839 0.1 LI
79.00 79 789 -0.1 L1
74.00 74 739 0.1 L1
69.00 69 689 0.1 LI
64.00 64 63.9 -0.1 L1
59.00 59 589 0.1 L1
54.00 54 539 0.1 LI
49.00 49 49.0 0.0 Ll
44.00 a4 44,1 0.1 L1
39.00 39 394 04 11

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument
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9. Level linearity including the level range control

Certificate No

Request No

23-SLM-224

Req-2023-1412

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
4438 449 0.1 L1
37-139 03
114 114.0 0.0 L1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 1350 1349 -0.1 1
Fast 2 1180 117.8 -0.2
025 109.0 108.6 04
200 1286 128.5 0.1 1
Slow 02
2 109.0 108.8 0.2 +1.0,5.0
200 129.0 129.0 0.0 1
SEL 2 109.0 109.0 0.0 +1.0,2.5
025 100.0 9.8 02
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uvuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.7 -0.70 30
Positive half cycle 1364 1362 020 02 20
Negative half cycle 1364 1362 020 20

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument ql. LA
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12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 vuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 1439
Negative one-half cycle 144.0
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.1 03
End of Certificate
“The results related only (0 the librated. not be rep ptin full, without writt 1 of the Innovative Instrument
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List of Instruments Certification 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 Huazossuinliiu 10 luasew (PM10) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-04 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) (C252436235 Ministry of Industry, Thailand
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
U3 gluidin ueuundad wews 1udidlese roudausuvi $1in
WoeUfURn1sATIZYLINSgIU ISO/IEC 17025 Page 1/3


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2024/24 0419 Balance Mettler Toledo MS204TS 00 UAE AIR 023 2566 2402420 003 01.pdf
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Calibration Certificate Calibration Report
. Certificate No.: 2402420-003-01
Certificate No.: 2302320-003-01 Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Model: MS204T5/00 Resolution: 0,001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Serial No.: 252436235 1D No.: UAE.AIR.023/2566
10260 Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3
i Conditi Ambient 217 + 15 °C Relative Humidity: 65 + 67 %
Peputera Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
. Condition of Equipment: Good Condition
Equipment: Electronic Balance Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
Manufacturer: METTLER TOLEDO 2. Reference Standards:
Reference Standard Model Serial No. Calibrated By  Certificate No. Due Date
Model: MS204TS/00 Standard Weight Class E2 1-500mg 15880 cs M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 Tcs M23111825 28 November 2024
Serial No.: 252436235 Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification s traceable to ST UNIT
ID No.: UAE.AIR.023/2566 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.: 2402420 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2402420-003
Nominal Value (g ) Standard Deviation of Reading (g)
Date of Receipt: 19 April 2024 ) D.100075
200 0.000074
Date of Calibration: 19 April 2024 B —
Amassof 100 g was placed and moved to various position on pan.
/ § The balance reading obtained is given in the table.
Calibrated by  Mr.pheraphat Tuanjit Approved by % W%"'Z"é B 2
Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, of L y Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team y
The inties are for a ility of i 95%
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme b “ 3 i 5 5!
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the (g )fCg)]Cg)lCa)|C g )l g ) (L 19) 23 W 2024
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other 100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 V0002
than in full except with the prior written approval of the National Food Institute. — —
F-CS-009 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: MS204TS/00 Resolution: 00001 g
Serial No.: (252436235 ID No.: UAEAIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3 of 3

Calibration Results: (Continued)
Calibration Range: 0-200 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (9 ) (g ) ()} (* g ) k

Unload 0.00000 0.0000 0.0000 0.000094 2.00
0.1 0.10000 0.1000 0.0000 0.000094 2.00

1 0.99998 1.0000 0.0000 0.000097 2.00

5 4.99997 5.0000 0.0000 0.000096 2.00

10 10.00002 10.0000 0.0000 0.00012 2.00

20 20.00003 20.0001 -0.0001 0.00014 2.00
50 49.99998 50.0003 -0.0003 0.00012 2.00

70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99997 100.0006 -0.0006 0.00017 2.00
150 149.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00

Z\;sz‘ﬁ

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

F-CS-012 Revision: 01 Date: 20-04-65






