
ภำคผนวก จ
เอกสำรเทียบเครื่องมือที่ใช้ในกำรตรวจวิเครำะห์



ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

1 Analytical Balance PARTICULATE MATTER (PM10) Mettler Toledo MS204TS/00 / National Food Institute, 2402420-003-01 19/4/2024 18/4/2025 -
TOTAL SUSPENDED  C252436235 Ministry of Industry, Thailand
PARTICULATE

2 Microbalance PARTICULATE MATTER Mettler Toledo XP6 / National Food Institute, 2402420-002-01 19/4/2024 18/4/2025 -

RESPIRABLE DUST B322373893 Ministry of Industry, Thailand
TOTAL DUST

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

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Equipment for Air Quality Analysis
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Equipment for Water Quality Analysis
1 Atomic Absorption COPPER Agilent Technologies AA240FS / Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026 -

Spectrometer IRON MY13160001 (Thailand) Co.,Ltd. Checklist
ZINC

2 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / Technology Promotion 24MM292 11/5/2024 10/5/2025 -

1129361010 Association (Thailand-Japan)
Mettler Toledo AB204-S/FACT / United Analyst and 250422 1 BL002 25 23/4/2025 22/4/2026 -

1129361010 Engineering Consultant Co., Ltd.
3 Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / National Food 2502226-002-01 20/3/2025 19/3/2026 -

C210685394 Institute,Ministry of Industry,

Thailand

4 Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / National Food 2502226-001-01 20/3/2025 19/3/2026 -

SOLIDS C009071872 Institute,Ministry of Industry,

Thailand

5 BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / Technology Promotion 24TM1114 11/7/2024 10/7/2025 -

DEMAND 1021 Association (Thailand-Japan)

6 DO Meter BIOCHEMICAL OXYGEN YSI 5100 / Technology Promotion 25TW29 18/2/2025 16/2/2026 -

DEMAND 11B 101863 Association (Thailand-Japan)

7 Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / Hanna Instruments (Thailand) HIT-2510-0375 7/3/2025 6/3/2026 -

DEMAND Italia Srl. H 018500 I Ltd.

8 Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / FOSS South East Asia 12875 5/7/2024 4/7/2025 -

NITROGEN 91905393
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Equipment for Water Quality Analysis
9 Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / FOSS South East Asia 13319 27/1/2025 26/1/2026 -

Unit NITROGEN (Labtec) 91790524

10 Kjeltec Distillation Unit TOTAL KJELDAHL FOSS Kjeltec 8100 / FOSS South East Asia 13854 24/2/2025 23/2/2026 -

NITROGEN 91889052

11 pH Meter pH Horiba LAQUA-PH210 / Technology Promotion 25CH586 21/5/2025 19/5/2026 -

HA9M0048 Association (Thailand-Japan)

12 pH Meter pH Horiba LAQUA-PH210 / Technology Promotion 24CH1597 26/12/2024 24/12/2025 -

HA0A0005 Association (Thailand-Japan)

13 pH Meter and  pH Mettler Toledo pH S20 SevenEasyTM / National Food Institute 2501844-001-01 24/2/2025 23/2/2026 -

pH Electrode 1231155210 Ministry of Industry, Thailand

14 pH Meter pH YSI Environmental pH 100A / Technology Promotion 25CH163 5/2/2025 3/2/2026 -

JC03335 Association (Thailand-Japan)

15 UV-VIS NITRATE Hitachi U-2900 / DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026 -

Spectrophotometer SULPHATE 21E22-009

16 UV/VIS CHEMICAL OXYGEN Hitachi U-5100 / DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025 -

Spectrophotometer DEMAND 23A4-008

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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         Cert.No.: 25CH163
       Page.: 1 of 3

Equipment : pH Meter
Manufacturer : EcoSence
Model : pH100A
Serial No. : JC03335
ID No. : UAE.EFM.062/2562(ENV.pH.02/62)
Condition As-Received: Used Item
Received Date : 04 February 2025
Calibration Date : 05 February 2025
Reference : 2502-0105WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :
Approved Signatory

(   ) Chakrit Waewwanjua
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai
Issue Date : 06 February 2025



Cert.No.: 25CH163
Page.: 2 of 3

Condition of this calibration result
1

Serial No. ID No.
1 54030049 130RC116
2 4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,
 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to SI through CPA chem Ltd.,
 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution
pH 4.007
pH 6.999
pH 10.010

3

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 4.00 177.48 177 4.01 2.00
S/N.: JC03335 7.00 0.00 0 7.00 2.00

7.00 0.00 0 7.00 2.00
10.00 -177.48 -177 10.01 2.00

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

     1)Document Process Calibrator

0.58

CPA chem

Actual  Reading
Uncertainty of 
Measurement

( ±mV )

1. Reference Standard Instrument
Cert. No.

1066669

k

    Instrument

Manufacturer

18 Jan 2026

18 Jan 2027

25 Aug 202524E2759
24I757

29 Oct 2026

14 July 2025

Lot No.

Due Date

Exp. date
CPA chem

Hach Lenge GmbH

0.58
0.58
0.58

     2)Ref. Standard Thermometer 

Unit Under

1066665
C03220



Cert.No.: 25CH163
Page.: 3 of 3

Calibration  Results
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 4.01 173 2.00
S/N.: 231018SIA605377 7.00 -2 2.00

7.00 -2 2.00
10.01 -177 2.00

Function : Temperature Measurement
( * )  Without adjustment
This equipment was connected with Temperature Probe;
- Model : 
- Serial No. :

- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.

Calibration UUC* Coverage
Point Reading factor
( °C ) ( °C ) ( °C ) k

15.0 15.1 0.097 2.00
30.0 30.1 0.098 2.00
45.0 45.1 0.098 2.00

Remark    - UUC* = Unit Under Calibration

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

6.999 0.0092

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

30.002 0.13

Dimension of probe

Standard  Error Uncertainty of
Temperature measurement  

( °C ) ( ± °C )

15.003 0.13

-
231018SIA605377

6.999 0.0085
10.010 0.0092

0.13

Standard  pH Uncertainty of
Buffer Solution pH Measurement  

(±)
4.007 0.0079

-o0o-

45.002
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

Stack

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of  Opacity Training Certification  for  Opacity Mesurement

No. Name Training Couse Train Date Remark

-

1 Mr.Pongthep Laokajorn Opacity Pollution Control Department 12-13 March 2015 -

2 Mr.Ronnapob Putragulpattana Opacity Pollution Control Department 22-23 March 2018

United Analysis and Engineering Consultant Company Limited.
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

Stack
1 Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-070061 23/7/2024 22/7/2025 -

USA. 0807048

2 Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670490 17/7/2024 16/7/2025 -

Oxide of Nitrogen as Nitrogen Dioxide 60899615

Carbon Monoxide

1 NO/NO2/NOx Analyzer Nitrogen Dioxide Thermo Scientific 42i-HL-BNSSDAA Petro-Instruments Corp., Ltd. JID2400550 18 Oct 24 17 Oct 25 -

1180540072

2 SO2 Analyzer Sulphur Dioxide Thermo Scientific 43iHL-BNAA Petro-Instruments Corp., Ltd. JID2400550 18 Oct 24 17 Oct 25 -

1180540073

3 Carbon Monoxide Analyzer Carbon Monoxide Thermo Scientific 48i-BNSAA Petro-Instruments Corp., Ltd. JID2400550 18 Oct 24 17 Oct 25 -

1180540070

4 Carbon Dioxide Analyzer with Carbon Dioxide / Oxygen Thermo Scientific 410i-BSPEAA Petro-Instruments Corp., Ltd. JID2400550 18 Oct 24 17 Oct 25 -

Oxygen Analyzer 1180540075

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

CEMs Analyzer
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

1 Standard Gas CO, CO2, NO, NOX, SO2, BALN Airgas CC715540 Airgas E05NI83E15A0004 27 Feb 19 27 Feb 27 -

400-800-900 ppm

2 Standard Gas CO, CO2, NO, NOX, SO2, BALN Airgas CC19340 Airgas E05NI83E15001C 14 Oct 20 14 Oct 28 -

200-400 ppm

3 Standard Gas CO, CO2, NO, NOX, SO2, BALN Airgas CC429175 Airgas E05NI91E15A003C 18 Sep 20 18 Sep 28 -

100-200 ppm

4 Standard Gas O2, BALN Airgas CC719418 Airgas E02NI85E15A3432 15 Oct 18 15 Oct 26 -

15%

5 Standard Gas O2, BALN Airgas CC232371 Airgas E02NI93E15AC00C 12 Jan 21 12 Jan 29 -

7%

Standard Gas for CEMs Analyzer

United Analysis and Engineering Consultant Company Limited.
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Ambient
1 Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-045-67 4/11/2024 3/11/2025 -

Calibrator Particulate Matter < 10 µm (PM10) 3540

2 U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11/4/2024 10/4/2025 -

Particulate Matter < 10 µm (PM10) - (Thailand-Japan)

3 Air Flow Meter Particular Matter (PM2.5) Mesa Labs DeltaCal DC1 Jiranatee Associates Co., Ltd. CGF-010-67 16/10/2024 15/10/2025 -

155895

4 Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22/4/2024 21/4/2025 -

Particulate Matter < 10 µm (PM10) (Thailand-Japan)

Particular Matter (PM2.5)

5 Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H754 10/4/2024 9/4/2025 -

Particulate Matter < 10 µm (PM10) (Thailand-Japan)

Particular Matter (PM2.5)

6 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17102024 17/10/2024 16/10/2025 -

1182920010

7 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11/10/2024 10/10/2025 -

1182920011

8 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 11102024 11/10/2024 10/10/2025 -

1191503035

United Analysis and Engineering Consultant Company Limited.
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ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Ambient
9 Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26/9/2024 25/9/2025 -

1191503036

10 Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company E05NI91E15A0014 6/6/2023 6/6/2031 -

2016PSIG

11 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4/9/2024 3/9/2025 -

1182920014

12 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 06092024 6/9/2024 5/9/2025 -

1182920016

13 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09042024 4/9/2024 3/9/2025 -

1182920017

14 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 04092024 4/9/2024 3/9/2025 -

1180540065

15 Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company E05NI91E15A0014 6/6/2023 6/6/2031 -

2016PSIG

16 Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7/8/2024 6/8/2025 -

BQ1705626/17037713

17 Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26/6/2024 25/6/2025 -

(Acoustic Calibrator) 107224  Co.,Ltd.

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025 Certificate Page 5 of 8



ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Ambient

18 Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT1 Electrical And Electronics Institute CP202340287EA 2/8/2024 1/8/2025 -

Annoyance Noise 0007309 Foundation For Industrial Development

19 Sound Level Meter LAeq 24 hrs, LAeq 1 hr, LAmax, LA90, LAdn Larson Davis LxT1 Electrical And Electronics Institute CP20240289EA 5/8/2024 4/8/2025 -

Annoyance Noise 0007310 Foundation For Industrial Development

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025 Certificate Page 6 of 8



ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Water

1 pH Meter pH Ecosence pH100A Technology Promotion Association 24CH1422 14/11/2024 13/11/2025 -

24H005160JEN (Thailand-Japan)

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025 Certificate Page 7 of 8



ส ำหรับโครงกำรโรงไฟฟ้ำชีวมวลขนำดไม่เกิน 30 เมกะวัตต์ (ระยะด ำเนินกำร) ระหว่ำงเดือนมกรำคม-มิถุนำยน พ.ศ. 2568

บริษัท ไทยรุ่งเรือง ไบโอ-เอ็นเนอร์จ้ี จ ำกัด

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark

No. Calibration Calibration*

รำยงำนผลกำรปฏิบัติตำมมำตรกำรป้องกัน และแก้ไขผลกระทบส่ิงแวดล้อม และมำตรกำรติดตำมตรวจสอบผลกระทบส่ิงแวดล้อม

List of Instrument Certificates for Environmental Quality Analysis

Workplace
1 Primary Flow Calibrator Calibrate personal pump TSI.Inc 4146 Innovative Instrument 24-AFM-156 19/8/2024 18/8/2025 -

41462327002  Co., Ltd.

2 Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 24P1370 22/4/2024 21/4/2025 -

Respirable Dust (Thailand-Japan)

3 Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 24H1486 15/7/2024 14/7/2025 -

Respirable Dust 435031147 (Thailand-Japan)

4 Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-313 9/7/2024 8/7/2025 -

TEX040015  Co.,Ltd.

5 Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-315 9/7/2024 8/7/2025 -

TEX040016  Co.,Ltd.

6 Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-120 10/9/2024 9/9/2025 -

(Acoustic Calibrator) 6307  Co.,Ltd.

7 Sound Level Meter LAeq 8 hrs, LAmax Rion, Japan NL-42 Innovative Instrument 24-SLM-205 25/6/2024 24/6/2025 -

00558037  Co.,Ltd.

8 Sound Level Meter LAeq 8 hrs, LAmax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24160 4/6/2024 3/6/2025 -

00409023

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025 Certificate Page 8 of 8







เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (NO-NO2-NOx) Model : 42i-HL
Manufacturer : Thermo Scientific Serial Number : 1180540072

Calibration Error

NO 250 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

100.20 100.50 0.30

200.50 201.40 0.45

Offset(BKG)

Slope(COEF)

Calibration Error

NOX 250 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

100.40 100.90 0.50

200.50 201.80 0.65

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 2 %

Low level (zero)

Mid level

High level (Span)

0.132       

1.010

Remark : Percent error not over +/- 2 %

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

0.867

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

Low level (zero)

Mid level

High level (Span)

0.098

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (SO2) Model : 43i-HL
Manufacturer : Thermo Scientific Serial Number : 1180540073

Calibration Error

SO2 250 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

100.00 101.10 1.10

201.70 202.10 0.20

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 2 %

Low level (zero)

Mid level

High level (Span)

1.760

1.008

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (NO-NO2-NOx) Model : 42i-HL
Manufacturer : Thermo Scientific Serial Number : 1180540072

Calibration Error

NO 250 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

100.20 100.50 0.30

200.50 201.40 0.45

Offset(BKG)

Slope(COEF)

Calibration Error

NOX 250 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

100.40 100.90 0.50

200.50 201.80 0.65

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 2 %

Low level (zero)

Mid level

High level (Span)

0.132       

1.010

Remark : Percent error not over +/- 2 %

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

0.867

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

Low level (zero)

Mid level

High level (Span)

0.098

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1180540070

Calibration Error

CO 900 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

199.20 201.90 1.36

399.70 400.00 0.08

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 2 %

Low level (zero)

Mid level

High level (Span)

0.455

0.925

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (CO2 With O2) Model : 410i
Manufacturer : Thermo Scientific Serial Number : 1180540075

Calibration Error

CO2 20 % vol Gas Respoonse (% percent of span)

0.00 0.00 0.00

7.98 7.99 0.08

16.02 16.00 -0.12

Offset(BKG)

Slope(COEF)

Calibration Error

O2 25 % vol Gas Respoonse (% percent of span)

0.00 0.00 0.00

7.00 7.01 0.17

14.99 15.02 0.20

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 0.5 %

Low level (zero)

Mid level

High level (Span)

2.940

0.974

Remark : Percent error not over +/- 0.5 %

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

1.100

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

Low level (zero)

Mid level

High level (Span)

0.145

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1180540070

Calibration Error

CO 900 ppm Gas Respoonse (% percent of span)

0.00 0.00 0.00

199.20 201.90 1.36

399.70 400.00 0.08

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 2 %

Low level (zero)

Mid level

High level (Span)

0.455

0.925

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

เอกสารไม่ควบคุม



Test Date : Mar 4, 2024  

Equipment : Gas Analyzer (CO2 With O2) Model : 410i
Manufacturer : Thermo Scientific Serial Number : 1180540075

Calibration Error

CO2 20 % vol Gas Respoonse (% percent of span)

0.00 0.00 0.00

7.98 7.99 0.08

16.02 16.00 -0.12

Offset(BKG)

Slope(COEF)

Calibration Error

O2 25 % vol Gas Respoonse (% percent of span)

0.00 0.00 0.00

7.00 7.01 0.17

14.99 15.02 0.20

Offset(BKG)

Slope(COEF)

Calculate by

Remark : Percent error not over +/- 0.5 %

Low level (zero)

Mid level

High level (Span)

2.940

0.974

Remark : Percent error not over +/- 0.5 %

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

1.100

Reference Method Analyzer Calibration Direct Report

Parameter Range Unit
Standard Analyzer Calibration Remark

Low level (zero)

Mid level

High level (Span)

0.145

เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24P1251

1221-36-W/M

Dwyer

-

UAE.EFM.077/2566

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 

Phrakhanong, Bangkok 10260

03 April 2024

11 April 2024

2404-0118WSC

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

U Tube Manometer

Page :

Atmospheric Pressure:

1 of 2

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

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

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

1012 mbar

( 23 ± 2 ) °C

( 50 ± 15 ) %

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.

Due DateCertificate No.Serial No.ModelInstrument

1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

Condition of this result of calibration

1.Reference standards instruments :

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 inH₂O

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

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

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

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

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

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

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
17 April 2024
Suksan Khankaew

[   ] Phalinee Prabpaipal

[   ] Sura Suwannasri

[   ] Attapol Panurach

เอกสารไม่ควบคุม



Cert.No.: 24P1251

Page: 2 of 2

Result of calibration:-  Without adjustment Range : 0  inH₂O  to 36 inH₂O

Function:- Pressure Measurement Scale Interval : 0.1 inH₂O ( The Second Estimate )

Increasing Pressure

The uncertainty of measurement was ± 0.11 inH₂O

* DP = High-port side - Low-port side

* UUC = Unit Under Calibration

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

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

-o0o-

35.80 18.00 -18.00 36.00 0.20

32.00 16.05 -16.10 32.15 0.15

34.00 17.05 -17.10 34.15 0.15

28.00 14.05 -14.05 28.10 0.10

30.00 15.05 -15.05 30.10 0.10

24.00 12.05 -12.05 24.10 0.10

26.00 13.05 -13.05 26.10 0.10

20.00 10.05 -10.05 20.10 0.10

22.00 11.05 -11.05 22.10 0.10

16.00 8.05 -8.05 16.10 0.10

18.00 9.05 -9.05 18.10 0.10

12.00 6.00 -6.00 12.00 0.00

14.00 7.05 -7.05 14.10 0.10

8.00 4.00 -4.00 8.00 0.00

10.00 5.00 -5.00 10.00 0.00

4.00 2.00 -2.00 4.00 0.00

6.00 3.00 -3.00 6.00 0.00

0.00 0.00 0.00 0.00 0.00

2.00 1.00 -1.00 2.00 0.00

UUC Indication

Applied Pressure High-port side Low-port side DP Error

เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



เอกสารไม่ควบคุม



Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24P1369

-

Barigo

-

UAE.ANV.013/2547

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 

Phrakhanong, Bangkok 10260

05 April 2024

22 April 2024

2404-0243WSC

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

Aneroid Barometer

Page :

Atmospheric Pressure:

1 of 2

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

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

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

1007 mbar

( 23 ± 2 ) °C

( 50 ± 15 ) %

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.

Due DateCertificate No.Serial No.ModelInstrument

1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

Condition of this result of calibration

1.Reference standards instruments :

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

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

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

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

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

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

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

    -National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
23 April 2024
Suksan Khankaew

[   ] Phalinee Prabpaipal

[   ] Sura Suwannasri

[   ] Attapol Panurach

เอกสารไม่ควบคุม



Cert.No.: 24P1369

Page: 2 of 2

Result of calibration:-  Without adjustment Range : 720  mmHg  to 780 mmHg

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

Increasing Pressure

718.40 729.71 740.61 751.07 761.97 773.05 786.91

720.0 730.0 740.0 750.0 760.0 770.0 780.0

1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

786.91 772.99 761.71 750.69 740.13 729.35 718.44

780.0 770.0 760.0 750.0 740.0 730.0 720.0

-6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was ± 0.24 mmHg

* UUC = Unit Under Calibration

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

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

-o0o-

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)

เอกสารไม่ควบคุม



Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24H754

-

Barigo

-

UAE.ANV.129/2550

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260    

05 April 2024

10 April 2024

2404-0247WSC

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

Dial Thermo-Hygrometer

Page : 1 of 2

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

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

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

to 18 April 2024

( 25 ± 3 ) °C

( 50 ± 20 ) %

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.

Due DateCertificate No.Serial No.ModelInstrument

1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024

2) Handheld Thermometer With Sensor 1521 A5A339 23I1238 16 Oct 2024

Condition of this result of calibration

1.Reference standards instruments :

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

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

    -Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0

    -Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
18 April 2024
Chakrit Waewwanjua

[   ] Chakrit Waewwanjua

[   ] Viporn Tantiyawutti

[   ] Unnopphol Harachai

เอกสารไม่ควบคุม



Cert. No.: 24H754
   Page.: 2  of  2

Result of Calibration:- Without Adjustment
Function: Humidity Measurement.

Reference Standard UUC*
Temperature Humidity Reading Error

(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 42 1.9
25.0 60.0 60 0.0
25.0 80.0 76 -4.0

Result of Calibration:- Without Adjustment
Function:

Standard UUC*
Temperature Reading Error

(°C) (°C) (°C)
20.007 21.0 0.993
25.032 25.5 0.468
29.997 30.0 0.003
35.010 35.0 -0.010
40.019 39.5 -0.519

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%.

Temperature Measurement.

0.72
0.72

Uncertainty
of  Measurement

(±°C)
0.72
0.72
0.72

 -o0o-

Uncertainty
of  Measurement

(±%R.H.)
1.6
1.7
1.8

เอกสารไม่ควบคุม



 

Page 1 of 1 
 

 

                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Oct 17,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : 1182920010 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0

400.0

100.0

200.0

300.0

0.0 0.00
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เอกสารไม่ควบคุม



 

Page 1 of 1 
 

 

                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Oct 11,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : 1182920011 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error

0.0

400.0

100.0

200.0

300.0

0.0 0.00

100.7 0.70

200.7 0.70

300.8 0.80

0.00

0.70

0.35

0.27

0.00
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0.35

0.27

1.38

0.00

0.26
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เอกสารไม่ควบคุม



 

Page 1 of 1 
 

 

                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Oct 11,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : 1191503035 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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400.0
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200.0

300.0

0.0 0.00

100.8 0.80

200.6 0.60

301.6 1.60
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0.00
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เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 26,2024   
 

 
 

Equipment : Gas Analyzer (NO2) Model : 42i 
  

Manufacturer : Thermo Scientific Serial Number : 1191503036 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo Scientific 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB0159156    
 

Expiration Date : Nov 6,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.33

400.0 0.00 0.00

0.00

0.89

0.35

0.43

0.00

0.89

0.35

0.43300.0

0.0 0.00

100.9 0.90

200.7 0.70

301.3 1.30

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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เอกสารไม่ควบคุม



เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 4,2024   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920014 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB01159156    
 

Expiration Date : Nov 06,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.27

400.0 0.00 0.00

0.00

0.70

0.35

0.30

0.00

0.70

0.35

0.30300.0

0.0 0.00

100.7 0.70

200.7 0.70

300.9 0.90

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 6,2024   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920016 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB01159156    
 

Expiration Date : Nov 06,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.19

400.0 0.00 0.00

0.00

0.30

0.40

0.23

0.00

0.30

0.40

0.23300.0

0.0 0.00

100.3 0.30

200.8 0.80

300.7 0.70

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 4,2024   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB01159156    
 

Expiration Date : Nov 06,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.28

400.0 0.00 0.00

0.00

0.79

0.30

0.30

0.00

0.79

0.30

0.30300.0

0.0 0.00

100.8 0.80

200.6 0.60

300.9 0.90

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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เอกสารไม่ควบคุม
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                                                           MULTI-POINT GAS TEST REPORT 
 
Test Date        : Sep 4,2024   
 

 
 

Equipment : Gas Analyzer (SO2) Model : 43i 
  

Manufacturer : Thermo SCIENTIFIC Serial Number : 1180540065 
 

 

 
 

Standard Gas Concentration  Dilutor Detail  
 

Sulphur Dioxide  (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC 
 

Nitric Oxide (NO) 46.77 PPM Model : 146i 
 

Methane (CH4) - PPM Serial Number : 1180540071 
 

Carbon Monoxide (CO) 965.9    

Cylinder No. : EB01159156    
 

Expiration Date : Nov 06,2026    
 

 

Multi-point gas test data 
 

Level  1 Zero

Level  2 20.00%

Level  3 40.00%

Level  4 60.00%

Level  5 80.00%

Remark : Measuring Range 500.0 ppb

           :Acceptable Limit + 5%

1.38

0.00

0.23

400.0 0.00 0.00

0.00

0.70

0.20

0.27

0.00

0.70

0.20

0.27300.0

0.0 0.00

100.7 0.70

200.4 0.40

300.8 0.80

[% Error ]

Average  Difference  (%)

Reference Value (ppb)
Analyzer Display 

(ppb)
Difference Error Percent Error
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เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA
Operation No.:   CP2024070250

Equipment:

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)

Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)

ID No.: UAE.EFM.041/2566 

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

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

Received Date:

Calibrated Date: 2 - 5 August 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

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

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

Page 1 of 6

Sound Level Meter 

25 July 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

7 August 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

F-CAL-004 Ed.1

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

Sound Level Meter 
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
UAE.EFM.041/2566 

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

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

1)
2)
3)
4)
5)

6)

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

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

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

EF-0040-23

Page 2 of 6

1. Reference standards instrument :-

Standard microphone
Model
4180

- -

7) Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-

CK20230072EA

1 October 2024
6.5 Digit precision multimeter 8846A 15 November 2024

PTU301

Pressure humidity and
PTU301

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

L3950483

-

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20240048EAC010063

Temperature Transmitter

AFG2021 23 June 2025

9610014

L3950484

Arbitrary Function Generator

CB20230200EA
Programmable Attenuator PA5 2755

Acoustic Signal (dB) (dB)

CL1-P240030

 (dB)

Pressure humidity and 11 April 2025
CD20240143EA 12 June 2025

Acceptance limits

13 September 2024
13 February 2025

Measured value

MY56510003
CB20240035EB

CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

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

A-weighting
C-weighting

Weighting

Page 3 of 6

0.0
-0.1 +2.5; -16.0

±1.0

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

(dB)

35.5
29.5

0.1

A-Weighting

0.0

0.0 0.0

1000
500

Z-weighting

0.0 0.0
0.0

16000 0.0

Measured value

0.3
(dB)
±1.00.4

0.1
0.4

 (Hz)

30.5

(dB)
29.5

+1.5; -2.5-1.6

(dB)

-0.1

(dB) (dB)

±1.00.0

±0.70.11000

0.0

Acceptance limits

-1.6

Frequency Z-Weighting

±1.0

0.0
-0.1

-0.10.0

4000
-0.1-0.1
0.0

8000

0.00.0

2000
0.0

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-1.6

±1.0

Acceptance limits
(dB)

125

0.0

C-Weighting

8000

63

250
-0.1

-0.1
±0.7

0.0

+1.5; -2.5

0.0

±1.0

A-Weighting

±1.0

125

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

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

Function : 7. Level Linearity on the reference level range 

5.2 Time weighting at 1 kHz

SPL

Deviated value

94.0

(dB)

Measured value

(dB)

0.0

±0.8
119.0 ±0.8

Page 4 of 6

104.0

140.0 140.0 0.0 ±0.8
139.0 139.0

±0.8

0.0

Acceptance limits

(dB)

Period (dB)

0.0

A-weighting

0.0

Value (dB) (dB)(dB)

109.0

0.0

±0.8

99.0

134.0
±0.8

0.0104.0

114.0 114.0
109.0

±0.8

124.0
0.0

0.0
0.0

134.0

±0.8

94.0

94.0

0.0

Record SPL at 

124.0

0.0

94.0
94.0

5.1 Frequency weighting at 1 kHz

119.0

129.0

Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

Measured value

0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0LAeq

Conclusion of Time 

30 ±0.10.0

Acceptance limits Apply Signal
Reference 

94.0 ±0.8

Fast
±0.1

0.099.0

94.0

±0.2
0.0

(dB)
Acceptance limits

±0.2

0.0
(dB)

±0.2

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

(dB)
Acceptance limits

value (dB)

39.0 39.4

LAE

±1.0

Page 5 of 6

±0.5

Acceptance limits
(dB)

0.0

0.0

Deviated value
(dB)

-0.1
0.0

134.4

±0.5

-0.4

half cycle

±1.0134.4

+1.0 ; -3.0

2 109.9

136.0

109.8

2

-0.2

Negative

±0.5

+1.0 ; -1.5
0.25

200

+1.0 ; -1.5
+1.0 ; -3.0

-0.6Complete

134.0

135.4

(dB)

±2.0

2

101.0

130.0

200

Number of cycles

0.1

Slow

Anticipated

cycle

Value (dB)

59.0

Measured

Measured value

118.9

-0.4

half cycle
Positive

0.4

Weighting

in test signal

Tone burst

200
duration, Tb (ms)

Time 

49.0

Fast
0.25

44.0
49.0

54.0

94.0 94.0

Anticipated Measured value

74.0

Value (dB) (dB)
Acceptance limits

84.0

0.0

±0.8

value (dB)

134.0

134.8

±0.8

0.0
0.0

±0.8

Deviated value

0.0

±0.8

±0.80.0

-0.1

Deviated

+1.0 ; -3.0
-0.1

110.1

129.5

59.0

±0.8

74.0

(dB)

±0.8

0.0

±0.8

(dB)

89.0

54.0

0.0
±0.8

84.0 0.0

±0.8

0.0

±0.8

79.0

64.0
69.0

±0.8

0.0
0.144.1

64.0

89.0

69.0

79.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240287EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

 - - End of Report - -

139.0

 Apply Signal
(dB)

±1.5

0.0
(dB)

one-half cycle

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5

Acceptance limits

Deviated valueNegative
Measured value (dB)

Positive Acceptance limits

 of measurement 

(dB)one-half cycle (dB)

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

0.10 0.10

0.30

144.3 -0.1

Page 6 of 6

Period (dB)
±0.1

144.2

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

0.30

(dB)

Uncertainty 

2) Self-generated Noise 

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)
139.0

F-CAL-005 Ed.1

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA
Operation No.:   CP2024070252

Equipment:

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)

Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)

ID No.: UAE.EFM.042/2566 

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

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

Received Date:

Calibrated Date: 5 - 6 August 2024

Issued Date:

Calibrated by: Ms. Juntaporn Kunhakom

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

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

Page 1 of 6

Sound Level Meter 

25 July 2024

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k )

7 August 2024

Approved by:
( Mr. Sittichai Swaksuriyawong )

Group Manager

Tel: +66 2709 4860   Fax: +66 2324 0917 

Certificate of Calibration

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 

F-CAL-004 Ed.1

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

เอกสารไม่ควบคุม



Certificate No.:  CP20240289EA

Sound Level Meter 
Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
UAE.EFM.042/2566 

Ambient Temperature: ( 23 ± 2 ) ºC
( 50 ± 15 ) %
(101.3 ± 1.5) kPa

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

1)
2)
3)
4)
5)

6)

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

Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

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

CL1-P240023 24 March 2025
Temperature Transmitter CD20240142EA 12 June 2025

MY56510003
CB20240035EB

Acoustic Signal (dB) (dB)

CL1-P240030

 (dB)

Pressure humidity and 11 April 2025
CD20240143EA 12 June 2025

Acceptance limits

13 September 2024
13 February 2025

Measured value

-

Cert. No.
AA-1012-23

Due Date
12 November 2024

CK20240048EAC010063

Temperature Transmitter

AFG2021 23 June 2025

9610014

L3950484

Arbitrary Function Generator

CB20230200EA
Programmable Attenuator PA5 2755 1 October 2024
6.5 Digit precision multimeter 8846A 15 November 2024

PTU301

Pressure humidity and
PTU301

Equipment:

Model/Type:

ID No.:
Serial No.: 

Manufacturer:  

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Relative Humidity:

Serial No.
2787490

Condition of this result of calibration

Instrument

Pressure:

L3950483

1. Reference standards instrument :-

Standard microphone
Model
4180

- -

7) Performance Audio Analyzer U8903B

Reference Deviation
(dB)

-

CK20230072EA

EF-0040-23

Page 2 of 6 F-CAL-005 Ed.1
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Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 2. Self-generated Noise 
2.1 Microphone Installed

2.2 Microphone replaced by the electrical input signal device

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) 
                  Meter free-field acoustic response at a level of 84 dB.

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

0.0

C-Weighting

8000

63

250
0.0

0.0
±0.7

0.0

+1.5; -2.5

0.0

±1.0

A-Weighting

±1.0

125

 (Hz)
C-Weighting

(dB)
Z-Weighting

(dB)(dB)

Frequency

-0.1

±1.0

Acceptance limits
(dB)

125

±1.0

0.1
0.0

0.00.0

4000
0.0-0.1
0.0

8000

0.00.0

2000
0.0

 (Hz)

30.3

(dB)
30.1

+1.5; -2.5-0.1

(dB)

0.0

(dB) (dB)

±1.00.0

±0.70.21000

0.0

Acceptance limits

-0.2

Frequency Z-Weighting

Measured value

0.2
(dB)
±1.00.3

0.2
0.3

16000 0.0

30.0

0.2

A-Weighting

0.0

0.0 0.0

1000
500

Z-weighting

-0.1 0.1
0.0

±1.0

Deviation from various Frequency Weighting Response Curve

Measured value

Frequency

Deviation from various Frequency Weighting Response Curve

(dB)

35.7

A-weighting
C-weighting

Weighting

Page 3 of 6

0.0
-0.1 +2.5; -16.0

F-CAL-005 Ed.1
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Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function : 5. Frequency and time weighting at 1 kHz 

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

Function : 7. Level Linearity on the reference level range 

±0.2
0.0

(dB)
Acceptance limits

±0.2

0.0
(dB)

±0.2

0.0

±0.8
94.0

Time Period to

(dB)
Anticipated Deviated value

0.0LAeq

Conclusion of Time 

30 ±0.10.0

Acceptance limits Apply Signal
Reference 

94.0 ±0.8

Fast
±0.1

0.099.0

94.0

(dB)

Deviated value

C-weighting

Frequency 

Measured value

Measured value

119.0

129.0

Weighting

Z-weighting

Deviated value

(dB) (min)

7.1 Level Linearity on the reference level range, Upper

(dB)
94.0

±0.1

Weighting
Acceptance limits

±0.1
(dB)

Time

Slow

129.0

±0.8

94.0

Record SPL at 

124.0

0.0

94.0
94.0

5.1 Frequency weighting at 1 kHz

94.0

94.0

0.0109.0

0.0

±0.8

99.0

134.0
±0.8

0.0104.0

114.0 114.0
109.0

±0.8

124.0
0.0

0.0
0.0

134.0

±0.8

±0.8

Page 4 of 6

104.0

140.0 140.0 0.0 ±0.8
139.0 139.0

±0.8

0.0

Acceptance limits

(dB)

Period (dB)

0.0

A-weighting

0.0

Value (dB) (dB)(dB)

±0.8
119.0

(dB)

Measured value

(dB)

0.0

5.2 Time weighting at 1 kHz

SPL

Deviated value

94.0

141.0 141.0 0.0 ±0.8

F-CAL-005 Ed.1
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Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

7.2 Level Linearity on the reference level range, Lower

Function : 8. Tone burst response 

Function :  9. Peak C sound level 

64.0

89.0

69.0

79.0

±0.8

(dB)

89.0

54.0

0.0
±0.8

84.0 0.0

±0.8

0.0

±0.8

79.0

64.0
69.0

±0.8

0.0
0.144.1

±0.8

0.0
0.0

±0.8

Deviated value

0.0

±0.8

±0.80.0

-0.1

Deviated

+1.0 ; -3.0
-0.1

110.0

129.5

59.0

±0.8

74.0

(dB)

±0.8

0.0

0.0

±0.8

value (dB)

134.0

134.8

Measured value

74.0

Value (dB) (dB)
Acceptance limits

84.0

Anticipated

94.0

Tone burst

200
duration, Tb (ms)

Time 

49.0

Fast
0.25

44.0
49.0

54.0

94.0

59.0

Measured

Measured value

118.8

-0.4

half cycle
Positive

0.4

Weighting

in test signal

±0.5

+1.0 ; -1.5
0.25

200

+1.0 ; -1.5
+1.0 ; -3.0

-0.6Complete

134.0

135.4

(dB)

±2.0

2

100.9

130.0

200

Number of cycles

0.0

Slow

Anticipated

cycle

Value (dB)

2 109.9

135.9

109.8

2

-0.2

Negative 134.4

±0.5

-0.4

half cycle

±1.0134.4

+1.0 ; -3.0

(dB)
Acceptance limits

value (dB)

39.0 39.4

LAE

±1.0

Page 5 of 6

±0.5

Acceptance limits
(dB)

0.0

-0.1

Deviated value
(dB)

-0.2
-0.1

F-CAL-005 Ed.1
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Certificate No.:  CP20240289EA

ELECTRICAL AND ELECTRONICS INSTITUTE

Calibration Report

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Function :  10. Overload indication 

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Uncertainty of measurement 

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor  k = 2.00

 - - End of Report - -

(dB)

Uncertainty 

2) Self-generated Noise 

Record SPL at Reference SPL Conclusion of Time Deviated value

 (min) (dB)
139.0

Page 6 of 6

Period (dB)
±0.1

144.2

  - Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
3) Acoustical signal tests of frequency weightings 0.30

0.204) Electrical signal tests of frequency weightings 0.20

Not applicable1) Indication at the calibration check frequency 

Function

11) High-Level Stability 0.10
0.20 0.25

6) Long-Term Stability

0.60 (10Hz to 4kHz)

7) Level Linearity on the reference level range 

0.10

10) Overload indication 

0.30

144.3 -0.1

 of measurement 

(dB)one-half cycle (dB)

0.35

0.30

5) Frequency and time weighting at 1 kHz 0.20

Maximum-permitted  uncertainty

(dB)

0.20

0.20

Not applicable

0.10 0.10

0.30

0.10

8) Tone burst response 0.20 0.30
9) Peak C sound level 

Time Period to

5

Acceptance limits

Deviated valueNegative
Measured value (dB)

Positive Acceptance limits

139.0

 Apply Signal
(dB)

±1.5

0.0
(dB)

one-half cycle

F-CAL-005 Ed.1
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         Cert.No.: 24CH1422
       Page.: 1 of 3

Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : 24H005160JEN
ID No. : UAE.EFM.042/2567(EFM.pH.05/67)
Condition As-Received: Used Item
Received Date : 13 November 2024
Calibration Date : 14-15 November 2024
Reference : 2411-0421WSC-5
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25  ±  2.5)  °C    
Relative Humidity : (50  ±  15) % 
Calibration  Procedure : In - house  method  :

- CP-CH5 by direct measurement with DC voltage
 standard and direct measurement with
 certified reference material (CRM)
- CP-CH8 by comparison with temperature  standard

Calibrated by : Warakorn  Lerngagtrakul

Approved by :
Approved Signatory

(   ) Unnopphol Harachai
(   ) Ponpan  Paipim
(   ) Saithip  Meangmai
Issue Date : 20 November 2024

เอกสารไม่ควบคุม



Cert.No.: 24CH1422
Page.: 2 of 3

Condition of this calibration result
1

Serial No. ID No.
1 54030049 130RC116
2 4982054 110RC044

     - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2 :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,
 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to SI through CPA chem Ltd.,
 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution
pH 4.008
pH 6.999
pH 10.010

3

Calibration  Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal Standard Coverage
 Value Voltage factor

Calibration Input
pH mV mV pH

pH Meter 4.00 177.48 177 4.01 2.00
S/N.: 24H005160JEN 7.00 0.00 0 7.00 2.00

7.00 0.00 0 7.00 2.00
10.00 -177.48 -177 10.01 2.00

2. Certified Reference Materials

3. This certificate is valid only to the item calibrated on date and place of calibration.

     1)Document Process Calibrator

0.58

CPA chem

Actual  Reading Uncertainty of 
Measurement

( ±mV )

Hach Lenge GmbH

0.58

1. Reference Standard Instrument
Cert. No.

1034205

k

    Instrument

Manufacturer

27 Sep 2025

27 Sep 2026

25 Aug 202524E2759
24I757

28 Feb 2026

14 Jul 2025

Lot No.

Due Date

Exp. date
CPA chem

0.58
0.58

     2)Ref. Standard Thermometer 

Unit Under

1034203
C03145

เอกสารไม่ควบคุม



Cert.No.: 24CH1422
Page.: 3 of 3

Calibration  Results
Function : pH Measurement

 
Unit Under Actual pH Actual mV Coverage
Calibration Reading Reading factor

(mV) k
pH  Electrode 4.01 173 2.00
S/N.: 240904SIA605377 7.00 0 2.00

7.00 0 2.00
10.01 -173 2.00

Function : Temperature Measurement
( * )  Without adjustment
This equipment was connected with Temperature Probe;
- Model : 
- Serial No. :

- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.

Calibration UUC* Coverage
Point Reading factor
( °C ) ( °C ) ( °C ) k

15.0 15.1 0.098 2.00
30.0 30.0 -0.002 2.00
45.0 44.8 -0.203 2.00

Remark    - UUC* = Unit Under Calibration

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

6.999 0.0092

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

30.002 0.13

Dimension of probe

Standard  Error Uncertainty of
Temperature measurement  

( °C ) ( ± °C )

15.002 0.13

-
240904SIA605377

6.999 0.0085
10.010 0.0085

0.13

Standard  pH Uncertainty of
Buffer Solution pH Measurement  

(±)
4.008 0.0071

-o0o-

45.003

เอกสารไม่ควบคุม
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Certificate of Calibration

Equipment :

Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:

Submitted by:

Certificate No. :

Received Date:

Calibration Date:

Reference:

Ambient Temperature:

Procedure used:

Relative Humidity:

24P1370

111MS

Barigo

-

UAE.EMA2.065/2552

Used Item

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 

Phrakhanong, Bangkok 10260

05 April 2024

22 April 2024

2404-0243WSC

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

Aneroid Barometer

Page :

Atmospheric Pressure:

1 of 2

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

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

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

1007 mbar

( 23 ± 2 ) °C

( 50 ± 15 ) %

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.

Due DateCertificate No.Serial No.ModelInstrument

1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

Condition of this result of calibration

1.Reference standards instruments :

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

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

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

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

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

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

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

    -National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Approved Signatory : ___________________________________________
23 April 2024
Suksan Khankaew

[   ] Phalinee Prabpaipal

[   ] Sura Suwannasri

[   ] Attapol Panurach

เอกสารไม่ควบคุม



Cert.No.: 24P1370

Page: 2 of 2

Result of calibration:-  Without adjustment Range : 720  mmHg  to 770 mmHg

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

Increasing Pressure

715.75 726.88 738.53 749.84 761.99 774.19

720.0 730.0 740.0 750.0 760.0 770.0

4.25 3.12 1.47 0.16 -1.99 -4.19

Decreasing Pressure

774.19 761.85 749.40 738.00 726.53 715.75

770.0 760.0 750.0 740.0 730.0 720.0

-4.19 -1.85 0.60 2.00 3.47 4.25

The uncertainty of measurement was ± 0.24 mmHg

* UUC = Unit Under Calibration

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

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

-o0o-

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)

Applied Pressure (mmHg)

UUC* Indication (mmHg)

Error (mmHg)

เอกสารไม่ควบคุม
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