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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  10/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 123%E3)°C
Manufacturer : ACO - ) Relative Humidity : (50 + 15) %

Model 12127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Ar;alyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attaé.hed herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt w3 Dlec. 2021

{
Date of Calibration ;15 Dec. 2021 ] I‘Z’V

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mall : rumpaigtistr.orth Website:www tistrorth  E-mall : mtegtistr.or.th E-mall : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

10/1264

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

Nominal Output of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 201Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1008.4 8.4 + 15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) . (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.70: +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

....................................... 3 4
Adiderlideedi

Electrical and Electronic Standards Laboratory

(Mr.Weerachai Deechaiyae)

Date of Calibration 15 Dec. 2021

Industrial Metrology and Testing Service Centre

Date of Issue 20 Dec. 2021 Ref : 2011264120305034001

End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Sol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:wwaw tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mall : mtc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-rmail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 12/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature iA2343)°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15) %

Model : HD9102 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10038483

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495,

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand). |

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

measured values only.

Date of Receipt - 3 Dec. 2021
Date of Calibration : 17 Dec. 2021 1 f‘i‘L

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,  Soi 1C, Bang:poo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand ! Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

E-mail : rumpai@tistr.orth Websitemwww tistrorth  E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.

21-65/0155

MTC No. EEL. BP. 12/1264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.8 -11.2 +:1:5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type . (%) ' (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.22 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

17 Dec. 2021

2:’@

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obt

The results relate only to the items tested/calibrated or value assigned,

ained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Office/Laboratory

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

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

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165
E-mail : mic@tistr.or.th

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-rnail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP.
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

12/1264

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.92 -0.08 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Fréquency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TIEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.8 =112 kS +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.18 - +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

‘

Calibrated by :

(Mr.Weerachai Deechaiyae)

.....

T

Electrical and Electronic Standards Laboratory

Date of Calibration 17 Dec. 2021

Date of Issue 20 Dec. 2021

Ref:2011264120305034003
End of Certificate

Industrial Metrology and Testing Service Centre

3/3

The results relate only to the items tested/calibrated or value assigned,

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

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luaneg,
Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-rail : rumpai@tistr.or.th Website:www.tistr.or.th

Office/Laboratory

Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Banekok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  11/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature G234 3)2C
Manufacturer : Rion Relative Humidity : (50 + 15) %
' Model : NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
' Serial No. 135046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand). :

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt © 3 Dec. 2021
Date of Calibration : 16 Dec. 2021 1 XW

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  11/1264
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20puPa at 1000 Hz
Acoustic Output in dB re 20iPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
|
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit [
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 |~ 1001.5 15 +1.5 +1.0%
~ 3. Total Distortion
Standard Microphone Measured Total bistonion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.95 . + 0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.16 dB fro u__,n'ul’-_ﬁfl‘

Calibrated by : Approved by :
(Mr.Weerachai Deechaiyae)
0 FS 1k
Electrical and Electronic gam{ards Laboratory
Date of Calibration : 16 Dec. 2021 Industrial Metrology and Testing Service Centre
Date of Issue : 20 Dec. 2021 Ref : 2011264120305034002

End of Certificate 2/2

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

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

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax, (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 13/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited
Address - 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140.
Calibrated at . Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature (23 +3)°C
Manufacturer :ACO Relative Humidity (50 + 15) %
Model 16226 Ambient Pressure :(101.325+1.5) kPa
Serial No. £100142 :

Microphone : Type 7052 No.79842

Preamplifier o4

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

o0 ~ o v A W M

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484.

Date of Receipt : 3 Dec. 2021

Date of Calibration - 10-11 Jan. 2022 1/8
oF

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mto@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 13/1264

9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacou_stics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration :10-11 Jan. 2022 2/8 of

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail ; rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

1. Absolute Sensitivity

MTC No. EEL. BP. 13/1264

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.97 114.4 114.0 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

was then completed at the display of

113.9 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
21.2 0.10

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 15.4 0.10
C-Weighting 23.6 0.10
Flat 26.5 0.10

: 10-11 Jan. 2022

3/84

The results relate only to the items tested/calibrated or value assigned,

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

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

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

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

FM.BL.MTC.002 Rev.4

Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th




TSR Meaoviny
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Request No. 21-65/0155 MTC No. EEL. BP. 13/1264
3. Acoustical signal test of frequency weightings
Pregisiiny Deviation from response curve oy o ternnoe Ll
A-weighting C-weighting Flat
= (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.3 0.1 0.1 0.40 2.0
1 000 -0.8 -0.7 -0.7 0.40 1.4
4 000 -0.4 -0.4 -0.2 0.40 3.6
4. Electrical signal test of frequency weightings
Frequency T S b Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(1) (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.1 0.1 0.1 0.20 2.5
125 0.1 0.2 0.2 0.20 2.0
250 0.1 0.1 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 -0.2 0.0 0.1 0.20 2.6
4 000 -0.3 -0.2 0.1 0.20 3.6
8 000 -0.3 -0.1 -0.1 0.20 5.6
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 14
119 119.0 0.0 0.30 1.4
114 113.9 -0.1 0.30 1.4
109 108.9 -0.1 0.30 1.4
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.9 -0.1 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 1.4
]4 84.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 1.4
74 74.0 0.0 0.30 1.4
69 69.0 0.0 0.30 1.4
64 '63.8 -0.2 0.30 1.4
59 58.8 -0.2 0.30 1.4
54 539 -0.1 0.30 1.4
49 48.8 -0.2 0.30 1.4
44 43.9 -0.1 0.30 1.4
39 38.8 -0.2 0.30 1.4
34 33.9 -0.1 0.30 1.4
33 33.0 0.0 0.30 1.4
32 32.0 0.0 0.30 1.4
31 31.0 0.0 0.30 1.4
30 30.1 0.1 0.30 1.4
Date of Calibration : 10-11 Jan. 2022 6/8 4

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

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

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

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Office

Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
Tel, (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

E-mail : mic@tistr.or.th

FM.BL.MTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

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




CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP. 13/1264

7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 14
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 84.9 -0.1 0.30 14
20-80 73 749 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.7 -0.3 0.20 +1.3
Fast 2 98.7 -0.3 0.20 +1.3; -2.8
0.25 89.5 -0.5 0.20 +1.8;-5.3
200 109.5 -0.1 0.20 +1.3
Slow
2 80.9 -0.1 0.20 +1.3;-5.3
200 110.1 0.1 0.20 +1.3
SEL 2 90.1 0.1 0.20 +1.3:-2.8
0.25 81.3 0.3 0.20 +1.8;-5.3
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Calibrated by :

9. Peak C sound level
Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.7 0.3 0.20 2.4
Positive half cycle 124.4 124.2 -0.2 0.20 1.4
Negative half cycle 124.4 124.2 -0.2 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.2 133.2 0.0 0.30 1.8
Approved by :
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Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre
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Submitted by : Integrated Research Center Company Limited

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140,

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

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature 1(23+3)°C

Manufacturer : ACO Relative Humidity ~ : (50 + 15) %

Model : 6226 Ambient Pressure :(101.325+1.5) kPa

Serial No. : 100143

Microphone : Type 7052 No.57063

Preamplifier =

Standards used :

Date of Receipt

Lh (5]

o =~ o

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

: 3 Dec. 2021
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

MTC No. EEL. BP. 14/1264

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.97 113.9 114.0 0.0 0.30 1.4

was then completed at the display of

114.2 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
20.9 0.10

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.5 0.10
C-Weighting 23.6 0.10
Flat 26.3 0.10

| Date of Calibration : 10-11 Jan. 2022
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3. Acoustical signal test of frequency weightings

Frequency Tevigsion from respousrentis Uncertainty Tolerance Limits
! A-weighting C-weighting Flat
e (aB) (aB) (aB) (+dB) Class 2 (+dB)
125 0.4 0.3 0.3 0.40 2.0
1 000 -0.4 -0.5 -0.5 0.40 1.4
4000 0.0 0.2 -0.6 0.40 3.6
4. Electrical signal test of frequency weightings
Frequency T Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (aB) (aB) (aB) (+dB) Class 2 (+dB)
63 0.4 0.1 0.1 0.20 5
125 0.3 0.2 0.2 0.20 2.0
250 0.3 0.1 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 -0.1 0.0 0.1 0.20 2.6
4 000 -0.3 -0.2 0.0 0.20 3.6
8 000 -0.3 -0.1 -0.1 0.20 5.6
Date of Calibration : 10-11 Jan. 2022
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 121.9 -0.1 0.30 1.4
121 120.9 -0.1 0.30 1.4
120 119.9 -0.1 0.30 1.4
119 118.9 -0.1 0.30 1.4
114 113.8 -0.2 0.30 1.4
109 108.8 0.2 0.30 1.4

| Date of Calibration

: 10-11 Jan. 2022
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6. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.8 -0.2 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.8 -0.2 0.30 1.4
84 84.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.0 0.0 0.30 1.4
64 63.9 it | 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.8 -0.2 0.30 1.4
34 34.0 0.0 0.30 1.4
33 33.0 0.0 0.30 1.4
32 32.0 0.0 0.30 1.4
31 31.1 0.1 0.30 1.4
30 30.1 0.1 0.30 1.4
Date of Calibration : 10-11 Jan. 2022 6/87
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7. Level linearlity including the level range control

MTC No. EEL. BP. 14/1264

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 84.9 -0.1 0.30 14
20-80 75 74.9 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.6 -0.4 0.20 +1.3
Fast 2 98.7 -0.3 0.20 +1.3; -2.8
0.25 89.6 -0.4 0.20 +1.8; +5.3
200 109.5 -0.1 0.20 +1.3
Slow
2 89.9 -0.1 0.20 +1.3;-5.3
200 110.1 0.1 0.20 #+1.3
SEL 2 90.2 0.2 0.20 +1.3; -2.8
0.25 81.2 0.2 0.20 +1.8;-5.3

:10-11 Jan. 2022
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9. Peak C sound level

MTC No. EEL. BP. 14/1264

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits

test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 12507 0.3 0.20 2.4
Positive half cycle 124.4 1242 -0.2 0.20 1.4
Negative half cycle 124.4 124.2 0.2 0.20 1.4

10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8

Date of Calibration

Date of Issue

Calibrated by :

....................

....................

(Mr. Panya Phasingsri)

............. ..

M onaiopins

(Mr, Tawikiat lamsamran)

: 10-11 Jan. 2022
: 12 Jan. 2022

Approved by :

Electrical anﬂ

Industrial Metrology and Testing Service Centre

End of Certificate

Ref: 2011264120305034005
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CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature :(23+3)°C
Manufacturer :ACO Relative Humidity  : (50 + 15) %
Model 16226 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1100144

Microphone : Type 7052 No.79844

Preamplifier e

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.

e 1 N W B

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021

Date of Calibration :10-11 Jan. 2022 1/8
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MTC No. EEL. BP. 15/1264
9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.

11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 10-11 Jan. 2022 2/8 <
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1. Absolute Sensitivity

MTC No. EEL. BP. 15/1264

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty | [imit Class 2
(dB) Before adjust |  After adjust (dB) (+dB) (+dB)
113.98 114.6 114.0 0.0 0.30 1.4

114.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
19.9 0.10

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.6 0.10
C-Weighting 23.8 0.10
Flat 26.6 0.10

: 10-11 Jan. 2022

Advertising the Report/Certificate and
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3. Acoustical signal test of frequency weightings

Bty Deviation from response curve S r—— NO—
A-weighting C-weighting Flat
= (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.4 0.2 0.1 0.40 2.0
1 000 -0.9 -0.9 -0.8 0.40 1.4
4000 -0.5 -0.4 -0.3 0.40 3.6
4. Electrical signal test of frequency weightings
Frequency Dervistion from respange crge Uncertainty Tolerance Limits
A-weighting C-weighting Flat
= (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.3 0.2 0.1 0.20 2.5
125 0.1 0.1 0.1 0.20 2.0
250 -0.1 0.1 0.1 0.20 1.9
500 0.1 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 -0.2 0.0 0.0 0.20 2.6
4 000 -0.3 -0.2 0.0 0.20 3.6
8 000 -0.3 0.2 -0.1 0.20 5.6
Date of Calibration : 10-11 Jan. 2022
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 04
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 113.9 -0.1 0.30 1.4
109 108.9 -0.1 0.30 1.4
Date of Calibration :10-11 Jan. 2022 5/8
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 103.9 -0.1 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 14
79 78.9 -0.1 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.1 0.1 0.30 1.4
64 63.9 -0.1 0.30 14
59 58.9 -0.1 0.30 1.4
54 530 -0.1 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.9 0.1 0.30 1.4
34 34.0 0.0 0.30 1.4
33 33.0 0.0 0.30 1.4
32 32.0 0.0 0.30 1.4
31 31.1 0.1 0.30 1.4
30 30.2 0.2 0.30 1.4
Date of Calibration :10-11 Jan. 2022 6/8 g |
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7. Level linearlity including the level range control

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 14
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 14
20-90 85 84.9 -0.1 0.30 14
20-80 75 74.9 -0.1 0.30 14
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.6 -0.4 0.20 +1.3
Fast 2 98.7 -0.3 0.20 +1.3; -2.8
0.25 89.6 -0.4 0.20 +1.8;-5.3
200 109.5 -0.1 0.20 +1.3
Slow
2 89.9 -0.1 0.20 +1.3;-5.3
200 110.1 0.1 0.20 +1.3
SEL 3 90.2 0.2 0.20 +1.3;:2.8
0.25 81.2 0.2 0.20 +1.8;-5.3

Date of Calibration

:10-11 Jan. 2022
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9. Peak C sound level
Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.7 0.3 0.20 2.4
Positive half cycle 1244 124.2 -0.2 0.20 1.4
Negative half cycle 124.4 124.2 -0.2 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8
Calibrated by : Approved by :
oy Phasimeri
(Mr. Panya Phasingsri)
............ Db L.
(Mr. Tawikiat Iamsamran) Electrical and Electronic Standards Laboratory
Date of Calibration :10-11 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 12 Jan, 2022 Ref: 2011264120305034006
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CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140.
Calibrated at

MTC No. EEL. BP. 20/1264

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated :

Description
Manufacturer
Model

Serial No.
Microphone
Preamplifier

Standards used :

Date of Receipt

Date of Calibration

Ambient Environment
: Integrating Sound Level Meter Temperature 1 (23 + 3)°C
: ACO Relative Humidity  : (50 + 15) %
16236 Ambient Pressure :(101.325+1.5) kPa
1192014
: Type 7052NR No.73303

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602,

. Digital Multimeter Fluke 8520A S/N 4985007.
. Pistonphone Rion NC-72 S/N 00402446.
. Measuring Amplifier Brilel&Kjaer 2636 S/N 1537484,

:3 Dec. 2021

: 27-29 Dec. 2021

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
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9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation| Uncertainty Limit Class 2
(dB) (dB) (dB) (+dB) (+dB)
113.97 114.0 0.0 0.30 1.4
Note: No adjustment. The internal calibration was display at 114.1 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
19.4 0.10

Date of Calibration

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 13.1 0.10
C-Weighting 18.8 0.10
Flat 22.6 0.10

: 27-29 Dec. 2021
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3. Acoustical signal test of frequency weightings

Frequency Deviation from response curve Ulnoesiaiciy —
A-weighting C-weighting Flat
() (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.2 0.3 0.2 0.40 2.0
1 000 -0.8 -0.8 0.7 0.40 1.4
4 000 0.0 0.1 0.4 0.40 3.6
4, Electrical signal test of frequency weightings
Frequency Dewiation Srofm sscmee OHEve Uncertainty Tolerance Limits
A-weighting C-weighting Flat
) (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 2.5
125 0.1 0.0 0.0 0.20 2.0
250 0.1 0.0 0.0 0.20 1.9
500 0.1 0.1 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 -0.1 0.0 0.0 0.20 2.6
4 000 -0.4 -0.4 -0.1 0.20 3.6
8 000 -0.6 -0.6 -0.2 0.20 5.6
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.0 0.0 0.30 1.4
121 121.0 0.0 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
Date of Calibration : 27-29 Dec. 2021 5/8 «
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.1 0.1 0.30 1.4
69 69.1 0.1 0.30 1.4
64 64.0 0.0 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.0 0.0 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 34.1 0.1 0.30 1.4
33 33.1 0.1 0.30 1.4
32 32.1 0.1 0.30 1.4
31 31.2 0.2 0.30 1.4
30 30.2 0.2 0.30 14

Date of Calibration
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7. Level linearlity including the level range control

MTC No. EEL. BP. 20/1264

Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.0 0.0 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 75 74.9 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.8 -0.2 0.20 +1.3
Fast 2 08.8 -0.2 0.20 +1.3;-2.8
0.25 89.8 -0.2 0.20 +1.8;-5.3
200 109.3 -0.3 0.20 +1.3
Slow
2 89.8 -0.2 0.20 1353
200 109.9 -0.1 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3

1 27-29 Dec. 2021
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Calibrated by :

9. Peak C sound level
Number of cyclesin | Anticipated Measured | Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 125.3 -0.1 0.20 24
Positive half cycle 124.4 124.3 -0l 0.20 1.4
Negative half cycle 124.4 1243 -0.1 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.0 132.9 0.1 0.30 1.8
Approved by :
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature :(23+£3)°C
Manufacturer :ACO Relative Humidity :(50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 192015

Microphone : Type 7052NR No.73304

Preamplifier =

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007,
. Pistonphone Rion NC-72 S/N 00402446.

o 1 N b B

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021

Date of Calibration :10-11 Jan. 2022 1/8
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

was then completed at the display of

115.3 dB.

2. Self-generated noise

2.1 Normal test

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

21-65/0155 MTC No. EEL. BP. 21/1264
1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust | After adjust (dB) (+dB) (+dB)
113.96 113.0 114.0 0.0 0.30 1.4

Measured value Uncertainty
(dB) (+dB)
16.8 0.10

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 14.8 0.10
C-Weighting 21.1 0.10
Flat 25.7 0.10

: 10-11 Jan. 2022

2.2 The microphone of the sound level meter was replaced by electrical signal input device
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3. Acoustical signal test of frequency weightings

Deviation from response curve . L
Frequency Uncertainty Tolerance Limits
(1) A-weighting | C-weighting Flat
z

(dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.2 0.1 0.1 0.40 2.0
1000 -0.8 0.7 .7 0.40 1.4
4000 -0.1 -0.1 0.3 0.40 3.6

4. Electrical signal test of frequency weightings

Frequency Deviation from response curve Eicesainty Tolei ot bt
A-weighting | C-weighting Flat

1 (4B) (@B) (4B) (+dB) Class 2 (+dB)
63 0.2 0.0 0.0 0.20 23
125 0.0 0.1 0.1 0.20 2.0

250 0.0 0.0 0.0 0.20 1.9

500 0.0 0.0 0.0 0.20 1.9

1 000 0.0 0.0 0.0 0.20 1.4

2000 -0.2 0.0 0.0 0.20 2.6

4000 -0.5 -0.3 0.0 0.20 3.6

8 000 -0.6 -0.5 -0.1 0.20 5.6

Date of Calibration : 10-11 Jan. 2022 ) 4/8
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.1 0.1 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leg 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
122 122.1 0.1 0.30 1.4
121 121.1 0.1 0.30 1.4
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 108.9 -0.1 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4

Date of Calibration

: 10-11 Jan, 2022
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 83.9 -0.1 0.30 1.4
79 78.9 -0.1 0.30 1.4
74 74.2 0.2 0.30 1.4
69 69.2 0.2 0.30 1.4
64 64.1 0.1 0.30 1.4
59 59.0 0.0 0.30 1.4
54 54.1 0.1 0.30 1.4
49 49.1 0.1 0.30 1.4
44 44.1 0.1 0.30 1.4
39 39.0 0.0 0.30 1.4
34 34.2 0.2 0.30 1.4
33 33.2 0.2 0.30 1.4
32 323 0.3 0.30 1.4
31 31.3 0.3 0.30 1.4
30 304 0.4 0.30 1.4

Date of Calibration :10-11 Jan. 2022
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7. Level linearlity including the level range control
Anticipated | Measured | Deviated ) Tolerence Limitﬁ
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
40-130 125 125.1 0.1 0.30 1.4
30-120 115 115.0 0.0 0.30 1.4
20-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
20-90 85 85.0 0.0 0.30 1.4
20-80 75 75.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limitsl
Uncertainty
Weighting| Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.7 -0.3 0.20 41,3
Fast 2 98.8 -0.2 0.20 +1.3;-2.8
0.25 88.3 =157 0.20 +1.8;+5.3
Slow 200 109.4 -0.2 0.20 +1.3
2 89.8 -0.2 0.20 +1.3;-5.3
200 109.9 -0.1 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3; -2.8
0.25 80.9 0.1 0.20 +1.8;-5.3
Date of Calibration : 10-11 Jan. 2022 7/8 ¢
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9. Peak C sound level
Number of cycles in | Anticipated Measured | Deviated value | Uncertainty [Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 1254 125.8 0.4 0.20 24
Positive half cycle 124.4 124.3 -0.1 0.20 1.4
Negative half cycle 124.4 124.3 0.1 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
133.1 133.1 0.0 0.30 1.8
Calibrated by : Approved by :

.......................................

Date o
Date o

......................

(Mr. Tawikiat Iamsamran)

f Calibration

f Issue

:10-11 Jan. 2022
: 12 Jan., 2022

(Mr. Praw:

Actind Dhrebtbe

Electrical and Electronic Standards Laboratory

Industrial

End of Certificate

Metrology and Testing Service Centre

Ref: 2011264120305034012
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Request No.

Submitted by

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0155 MTC No. EEL. BP. 16/1264

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (23 £3)°C

Manufacturer : Delta OHM Relative Humidity 1 (50+15)%

Model : HD 2010UC Ambient Pressure :(101.325+1.5) kPa

Serial No. : 11040842480

Microphone : Type UC-52 No.121411

Preamplifier : Delta Type HD2010PNE2 No.11001019

Standards used :

T

Date of Receipt

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Britel&Kjer 2636 S/N 1537484,

: 3 Dec. 2021

Date of Calibration : 14 Jan. 2022 1/8
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration : 14 Jan. 2022 2/8
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation| Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.93 113.8 113.9 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

Date of Calibration

was then completed at the display of

114.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
28.5 0.10

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 18.4 0.10
C-Weighting 25.1 0.10
Flat 272 0.10
: 14 Jan. 2022
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3. Acoustical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.5 0.5 0.4 0.40 2.0
1 000 -0.6 -0.6 -0.6 0.40 1.4
4 000 -0.8 -0.7 -0.9 0.40 3.6

4. Electrical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
2 (dB) (dB) (dB) (+dB) Class 2 (+dB)
63 0.0 -0.3 “0:2 0.20 2.5
125 0.0 -0.2 -0.1 0.20 2.0
250 0.0 -0.4 -0.1 0.20 1.9
500 0.0 -0.2 -0.1 0.20 1.9
1000 0.0 0.0 0.0 0.20 1.4
2000 0.0 0.0 0.1 0.20 2.6
4 000 0.0 0.0 0.1 0.20 3.6
8 000 0.0 -0.1 0.1 0.20 5.6
Date of Calibration  : 14 Jan, 2022 4/8
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4

5.2 Time weightings at 1 kHz

Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3

6. Level linearity on the reference level range

Anticipated Measured Deviated Value Uncertainty Tolerance Limits

Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 83.9 -0.1 0.30 1.4

Date of Calibration : 14 Jan. 2022 5/8
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
79 78.9 -0.1 0.30 1.4
74 73.9 -0.1 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
43 43.0 0.0 0.30 1.4
42 41.9 -0.1 0.30 1.4
41 40.9 -0.1 0.30 1.4
40 39.9 -0.1 0.30 1.4
39 38.9 -0.1 0.30 1.4

Date of Calibration : 14 Jan. 2022
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7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limitsl
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
60-140 135 135.0 0.0 0.30 1.4
50-130 125 125.0 0.0 0.30 1.4
40-120 115 115.0 0.0 0,30 1.4
30-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Lirnits]
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.9 -0.1 0.20 +1.3
Fast 2 99.0 0.0 0.20 +],3; 2.8
0.25 89.9 -0.1 0.20 +1.8;-53
200 109.6 0.0 0.20 #1.3
Slow
2 90.0 0.0 0.20 +1.3:=53
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 #1.3; 28
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration : 14 Jan. 2022 7/8
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9, Peak C sound level

Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 135.4 135.0 -0.4 0.20 2.4
Positive half cycle 134.4 134.1 -0.3 0.20 1.4
Negative half cycle 1344 134.1 -0.3 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
141.0 141.0 0.0 0.30 1.8
Calibrated by : Approved by :
\Bmy .%45!‘?)95.@ .......

(Mr. Panya Phasingsri)

Electrical and Elam‘rﬂs Laboratory

Industrial Metrology and Testing Service Centre
Ref: 2011264120305034008

Wikl

(Mr. Wittawat Supanich)
Date of Calibration : 14 Jan. 2022
Date of Issue : 17 Jan. 2022
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140,

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature (23 +3)°C

Manufacturer  : Rion ' Relative Humidity : (50 + 15) %

Model : NL-42 Ambient Pressure :(101.325+1.5) kPa

Serial No. : 00646442

Microphone : Type UC-52 No.153069

Preamplifier : Type NH-24 No.46656

Standards used :

00 1 N Lh B W

Date of Receipt

- Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kj @r 4180 S/N 2889871.

. Decade Attenuator Ando AL-205 S/N 00464602.

- Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

- Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

: 3 Dec. 2021
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9. Power Amplifier Briiel&Kjzr 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No, 2 15300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration  : 28-29 Dec. 2021 2/8a
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation | Uncertainty | [imit Class 2
(dB) (dB) (dB) (+dB) (+dB)
113.94 113.9 0.0 0.30 1.4

Note: No adjustment. The internal calibration was display at 124.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
17.6 0.10

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 12.9 0.10
C-Weighting 18.2 0.10
Flat 239 0.10

Date of Calibration

: 28-29 Dec. 2021
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3. Acoustical signal test of freq uency weightings
Frsdiency Deviation from response curve S— ilarmce L diite
A-weighting C-weighting Flat

R (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.1 0.2 0.2 0.40 2.0

1000 -0.4 -0.4 -0.4 0.40 1.4

4 000 -0.5 -0.5 -0.5 0.40 3.6

4. Electrlcal signal test of frequency weightings
Pisqsisg Deviation from response curve Unicastiiigy Toleas Eici
A-weighting C-weighting Flat

- (B) (@B) (@B) (+dB) Class 2 (+dB)
63 0.0 -0.1 -0.1 0.20 25
125 -0.1 0.0 0.0 0.20 2.0

250 -0.1 0.0 0.0 0.20 1.9

500 -0.1 0.0 0.0 0.20 1.9

1 000 0.0 0.0 0.0 0.20 1.4

2000 0.0 0.0 0.0 0.20 2.6

4 000 0.0 0.0 0.0 0.20 3.6

8 000 0.0 0.0 0.0 0.20 5.6

Date of Calibration  : 28-29 Dec. 2021 4/8
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

MTC No. EEL. BP. 19/1264

Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 04
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leg 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 1.4
135 135.0 0.0 0.30 1.4
134 134,0 0.0 0.30 1.4
133 1330 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 1.4
Date of Calibration  :28-29 Dec. 2021 5/8 4
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Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.0 0.0 0.30 1.4
69 69.0 0.0 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 589 0.1 0.30 1.4
54 53.9 il 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 43.9 -0.1 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 33.9 -0.1 0.30 1.4
29 28.9 -0.1 0.30 1.4
28 27.9 -0.1 0.30 1.4

Date of Calibration  : 28-29 Dec. 2021
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6. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
27 26.9 -0.1 0.30 1.4
26 259 -0.1 0.30 14
25 249 L 0.30 1.4
7. Level linearlity including the level range control
Anticipated Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125. 125.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting [ Duration, Th Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 126.0 0.0 0.20 *1.3
Fast 2 108.9 -0.1 0.20 +1.3; -2.8
0.25 99.9 0.1 0.20 +1.8;-5.3
200 119.5 -0.1 0.20 #1.3
Slow
2 99.9 -0.1 0.20 +1.3;-5.3
200 120.0 0.0 0.20 +1.3
SEL ) 100.0 0.0 0.20 +1.3;-2.8
0.25 90.8 -0.2 0.20 +1.8; -5.3
Date of Calibration  : 28-29 Dec. 2021 7/8
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9. Peak C sound level
Number of cycles in | Anticipated Measured Deviated value | Uncertainty [ Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125.3 -0.1 0.20 2.4
Positive half cycle 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 1244 124.1 -0.3 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
136.5 136.5 0.0 0.30 1.8
Calibrated by : Approved by :
\Qm \Pl) )
........... ok T nasinasy
(Mr. Panya Phasingsri)
........... Bl L.
(Mr. Tawikiat Iamsamran) Electrical and Electronic Standards Laboratory
Date of Calibration  : 28-29 Dec. 2021 Industrial Metrology and Testing Service Centre
Date of Issue :4 Jan. 2022 Ref : 2011264120305034010
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer  : Rion Relative Humidity (50 + 15) %
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. 101022362

Microphone : Type UC-52 No.142301

Preamplifier : Type NH-24 No.22410
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjzr 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

2
3
4
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
6. Digital Multimeter Fluke 8520A S/N 4985007.

7. Pistonphone Rion NC-72 S/N 00402446.

8

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021

Date of Calibration : 28-29 Dec. 2021 1/8
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9. Power Amplifier Briiel&Kjzr 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

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

Date of Calibration  :28-29 Dec. 2021 2/84
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Date of Calibration

2.2 The microphone of the sound level meter was replaced by electrical signal input device

21-65/0155 MTC No. EEL. BP. 18/1264

1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation| Uncertainty | Limit Class 2
(dB) (dB) (dB) (+dB) (+dB)
113.98 114.0 0.0 0.30 1.4 |
Note: No adjustment. The internal calibration was display at 124.1 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty

(dB) (+dB)
15.9 0.10

Frequency Measured Value | Uncertainty
Weighting (dB) (+dB)
A-Weighting 129 0.10
C-Weighting 18.2 0.10
Flat 24.1 0.10

: 28-29 Dec. 2021
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MTC No. EEL. BP. 18/1264

3. Acoustical signal test of frequency weightings

Frequency Hevelan pgy i S Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (dB) (aB) (dB) (+dB) Class 2 (+dB)
125 0.0 0.1 0.1 0.40 2.0
1 000 -0.3 - -0.3 -0.3 0.40 1.4
4000 -2.0 -2.0 -2.0 0.40 3.6
4. Electrical signal test of frequency weightings
- — Deviation from response curve Faestaiity ol
A-weighting C-weighting Flat
" (aB) (aB) (aB) (+dB) Class 2 (+dB)
63 -0.1 -0.1 0.0 0.20 235
125 -0.1 0.0 0.0 0.20 2.0
250 -0.1 0.0 0.0 0.20 1.9
500 0.0 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2 000 0.0 0.0 0.0 0.20 2.6
4 000 0.0 0.0 0.0 0.20 3.6
8000 0.1 0.0 0.0 0.20 5.6
Date of Calibration  : 28-29 Dec. 2021
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The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govermnor of TISTR.
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Request No. 21-65/0155

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

MTC No. EEL. BP. 18/1264

Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 1.4
135 135.0 0.0 0.30 1.4
134 134.0 0.0 0.30 1.4
133 133.0 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 1.4
Date of Calibration  : 28-29 Dec. 2021 5/84
The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.1 0.1 0.30 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 1.4
84 84.0 0.0 0.30 1.4
79 78.9 -0.1 0.30 1.4
74 74.0 0.0 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 54.0 0.0 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 439 0.1 0.30 1.4
39 389 -0.1 0.30 1.4
34 33.9 -0.1 0.30 1.4
29 28.9 -0.1 0.30 1.4
28 27.9 =l 0.30 1.4

Date of Calibration :28-29 Dec. 2021

MTC No. EEL. BP. 18/1264
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The results relate only to the items tested/calibrated or value assigned,
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MTC No. EEL. BP. 18/1264

6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
27 26.9 -0.1 0.30 1.4
26 259 -0.1 0.30 1.4
25 24.8 -0.2 0.30 1.4
7. Level linearlity including the level range control

Anticipated | Measured | Deviated . Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125 125.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst Measured | Deviated Tolerence Limits
Uncertainty
Weighting | Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 126.0 0.0 0.20 +1.3
Fast 2 109.0 0.0 0.20 +1.3: -2.8
0.25 99.9 -0.1 0.20 +1.8;-5.3
S 200 119.6 0.0 0.20 +1.3
2 100.0 0.0 0.20 +1.35-5.3
200 120.0 0.0 0.20 +1:3
SEL 2. 100.0 0.0 0.20 +1.3;-2.8
0.25 90.9 -0.1 0.20 +1.8;-5.3
Date of Calibration  :28-29 Dec. 2021 7/8 4

The results relate only to the items tested/calibrated or value assigned,
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9, Peak C sound level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 18/1264

(Mr, Panya Phasingsri)
............ L. H .
(Mr, Tawikiat Iamsamran)
Date of Calibration  : 28-29 Dec. 2021

Date of Issue + 4 Jan. 2022

Number of cycles in | Anticipated Measured Deviated value [ Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 125:3 -0.1 0.20 2.4
Positive half cycle 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 124.4 124.1 -0.3 0.20 14
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
136.5 136.5 0.0 0.30 1.8
Calibrated by : Approved by :

-_

P

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref : 2011264120305034009
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
wissfiavdnusziiesufiiinisinsziannmeinia
1 |Analytical Balance TSP Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
3 |UV-VIS Spectrophotometer NO, Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
4 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24
2021-064
idasflondnuszsntesUfiRnmsAansiguamih
5 [Conductivity Meter Aanun i SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24230059 16 Mar 23 14 Mar 24 -
16300356
6 |UV-VIS Spectrophotometer Waaiﬂm‘, lumsm, eawa, & (Color) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24
Tasudloulasidu Technologies MY15410009
7 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 5Jan 23 4 Jan 24
2021-064
8 [Digestor Unit \wian, Tasuleulasinaus FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
9 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24 -
(Kjeldahl Method) TECATOR 91889052

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

Ust gludin wouunded weus 1Budiile3s Aeudaunudi d1in

WealfuRnsTinsziuasgiu ISO/IEC 17025

Certificate Page 1/1



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES T 5
CFant
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
N5C-TISI-TIS17025
TEL. 0-2717-3000-29  FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM331
Page.: 10f 3

Certificate of Calibration

Equipment : Electronic Balance
Condition As-Recelved : Used Item
Reference ; 2304-00150C-1

Procedure used :-
Calibration were conducted using In-house calibration procedure CP-OBO01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Cert.No.: 23MM331
Page: 2 of 3

Equipment : Electronic Balance Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
Manufacturer : Mettler Toledo 2. This certificate is valid only to the item calibrated on date and place of calibration.
s i 3. This result of calibration was made on requested at the point specified by customer.
odel : AB204-8 4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Serial No. : 1128312528 Result of calibration ( ) Without Adjustment ({ * ) After Adjustment by Internal Calibration
Range capacity : 0 t 220 Resoluti 0.0001
ID No. : UAE.AIR.019/2550 Befagre Ad‘;ustt;ent- 4 8 . SRR 4
’ ’ . 3 Balance Measurement Coverage

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

: ! Applied Weight Reading Correcti ty

3 Soi Udomsuk 41, Sukhumvit Road, IT 9) = e(ag jn or{reg ) . Ur;c::;"; F?:!;)r
hak, P
::gio:ﬁozrgskha“"“g' 100 99.9999 +0.0001 0.19 2.03
9 200 200.0001 -0.0001 0.29 2.00
. After Adjustment :
Location : Balance Room 2 1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation

Received order : 07 April 2023 {g) of Reading (g )
Calibration Date : 07 April 2023 100 0.00007
Ambient Temperature : 15 °Cto 40 °C 200 0.00007
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by : Mj_ f

Approved Signatory

{ ,) Pornthippa Tameyakul
(/ } Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificnte mny nol be reproduced other than in full, exeept with the prior writlen

Approval of the head of Corporate Services 3 1 Equipment Calibration and Testin,

tenahslunnligh:




Equipment : Electronic Balance
Condition As-Received :  Used Item
Reference : 2304-00150C1

Result of calibration

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g9) (g) (g) (g) (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0006

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.15
0.1 0.0899 +0.0001 0.15
1 0.9999 +0.0001 0.15
5 4.9899 +0.0001 0:15
10 9.9999 +0.0001 0.5
20 20.0000 0.0000 0.15
50 50.0000 0.0000 0.18
70 69.8999 +0.0001 0.18
100 99.9999 +0.0001 0.19
150 150.0003 -0.0003 0.29
200 200.0005 -0.0005 0.29

Cert.No.: 23MM331
Page: 3 of 3

Franl Frant

@

Front

Maximum difference between
off-center and central loading

(g)
0.0005

Coverage
Factor
(k)
213
2.13
2.13
213
2.1
21
2.06
2.04
2.03
2.00
2.00

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 %.

-00o-

tensns lumuie

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % "'/,-:"‘fg‘\“‘;f
534/4 PATTANAKARN ROAD S01 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.(-2717-3000-29  FAX,

NEC-TISI-TIS17025
37100484 CALIBRATION 0008

Cert.No.: 23MM332

Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

(/) Malee Butkruea

Issue Date :

Electronic Balance

Mettler Toledo

AB204-5 [FACT

B108115858

UAE AIR.016/2555

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15°C10 40 C
30 % to 80 %

Suwit Imjai

Waly, .

Approved Signatory

10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may mot be reproduced

ey than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services
4

; ALY



Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2304-00150C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No.
1) Standard Weight Set (E2) 15884 24053 7ORCO07 MM-0010-22

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

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

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (9) (£mg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2,00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00009
200 0.00007

tenens lumui.

Due date
20 Jan 2024

Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-2 =

Result of calibration ) 3 A 3

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan. 5 L . < @
The weighing machine reading error obtained is given in the table Frant Froat Frgol
Maximum difference between

Pasition 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g) (g)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g9) (g) (9) (£mg) (k)

Unload 0.0000 0.0000 0.18 217

0.1 0.0999 +0.0001 0.18 27

1 0.9998 +0.0002 0.18 217

5 5.0000 0.0000 0.18 247

10 10.0000 0.0000 0.18 297

20 20.0000 0.0000 0.18 2.15

50 50.0001 =0.0001 0.18 21

70 70.0001 -0.0001 0.20 2.07

100 100.0002 -0.0002 0.21 2.08

150 150.0004 -0.0004 0.29 2.00

200 200.0005 -0.0008 0.29 2.00

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 %.

-o0o-

tenans lumuie .



DQE Services Co.,Ltd.

DQE Services Co,,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 =
Phone ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com !.'“ﬁ:'?.ﬁ‘.‘é.‘%
CERTIFICATE OF CALIBRATION
Certificate No.: SP23-021 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Oftice)
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260
Location of calibration : Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Agilent Technologies
Model : Cary 60
Serial No.: MY 15410009
ID No. : N/A
Received Date : 20 May 2023
Calibration Date : 20 May 2023
Issue Date : 23 May 2023
Condition Instrument :  Good
Calibrated by : FU} 56' Approved by : ﬁlfa 5-‘ g\_f 1
( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
‘The calibration result s applied only o the above calibrated item and was found accurate s shown on date and place of calibration only.
The measurement capability of the liboratory and its ity to recognized national standards and to the unit of measuremeat realized at the corresponding

national standards Taboratory. This certificate moy not be reproduced other than in full except with the prior written approval of the DQE Services Co,, Ltd,

REPORT OF CALIBRATION

Certificate No. : 5P23-021 Page 2 of 5
Environment Condition: Ambient Temperature 25 £ 5 e

Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1.5 nm.

Sean Speed of UUC : 60 nm/min

Secan Interval of UUC :  0.15 nm.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1  nm.

FM-T08-02 RO1 1/11/2021

wnanslaumuny
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DQE Services Co.,Ltd.
DQE ‘Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 ";-"'
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com uscTsia trc28
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
420 0.5787 0.5742 0.0045 0.0031 2.00
1.u4v0 LU423 RV LERLIVrL Z.00
2,1900 2.1847 0.0053 0.0075 2,00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5577 0.0030 0.0034 2.00
i 1.0247 1.0234 0.0013 0.0035 2.00
2.1229 2.1171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5184 0.0052 0.0029 2.00
09 0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
s46.1 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 1.0808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
416 0.5601 0.5585 0.0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00

FM-T08-02 ROT 1/11/2021

wnanslaumuny

DQE Services Co. Ltd.
DQE Sasvices 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 E £ ;
Phone ; +66 (0)2 538 2054, Email : dqeservicesinfoi@gmail.com uscmaens riaag
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) k
935 0.0000 0.0000 0.0000 0.0050 2.00
0.7478 0.7436 0.0042 0.0058 2.00
%9 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
313 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 0.0052 2.00
330 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6398 0.0050 0.0058 2.00
FM-T08-02 RO 1/11/2021
]
enansluauny



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 E
Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Hscnaing roze
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page Sof5
‘Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 2420 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2875 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.3 0.63 0.18 2,00
418.59 418.0 0.59 0.18 2.00
445.94 4453 0.64 018 2,00
453.66 453.0 0.66 0.18 2.00
460.02 459.6 0.42 0.18 2.00
536.59 536.4 0.19 0.18 2.00
637.98 6383 -0.32 018 2.00
431.38 431.0 0.38 0.18 2,00
472.50 472.5 0.00 0.18 2.00
51347 513.5 -0.03 0.18 2.00
528.88 529.0 -0.12 0.18 2,00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2,00
684.40 684.5 -0.10 0.18 2,00
740.72 741.0 -0.28 0.20 2.00
T48.55 748.5 0.05 0.18 2,00
807.03 807.0 0.03 0.18 2.00
879.28 879.5 -0.22 0.18 2.00
Remark : - UUC = Unit Under Calinmtion
- N/A = Not Avainble
- The result fed inty of U is stated as the standard inty of iplied by the ge factor k ,
which for & normal distril ponds 1o  coverage probability of approxi 95%
- * Indicates non TIS! accredited
- End of Certificate -
FM-708-02 RO1 1/11/2021
| ]
enansluauny

DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com uuscmném&:m
CERTIFICATE OF CALIBRATION
Certificate No, :  SP23-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE. WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : LT ul f{

( Mr.Tanawut Rittidach )

Approved by : ,?1/9 “of g

( Ms. Chenthicha Sangngem )
Technical Manager Quality Manager

The calibration resultis applied only to the abave calibrated item and was found accurate as shown on date and place of calibration only.

The pability of the lab iy and its raceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This cestificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd,

nisluauay

FM-T08-02 ROT 1/11/2021



DQE Services Co,,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com A

DQE Services Co.,Ltd.

DQE Services 32 5oi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com RecTiscuA T

REPORT OF CALIBRATION

Certificate No. :  SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 °c

Relative humidity 55420 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability ' This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC : 0.1 nmm.

Resolution of UUC : Photometric  0.001 Abs,

Wavelength 0.1  nm.

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

nislumuny

FM-T08-02 RO1 1/11/2021

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
420 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
o 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
-~ 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
o 1.0512 1.052 -0.0008 0.0030 2.00
1.9204 1.923 0.0064 HA%ss 'I A8
©

FM-TO8<02 RO1 1/11/2021



DQE Services Co.,Ltd.
DQE : 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com kacaine s
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2,00
0.0000 0.000 0.0000 0.0050 2.00
& 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
3 0.2912 0.291 0.0002 0.0051 2.00
250 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
L}
nislumuny

FM-TOR-02 RO1 141172021

DQE Services Co.,Ltd.

DQE S - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

Phone : +66 ()2 338 2054, Email : dgeservicesinfo@gmail.com

NSC.TI8ETIS 17025
CALIBRATION 0804

REPORT OF CALIBRATION

Page 5 of 5

Certificate No. : SP23-007
Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 417.8 0.68 0.21 2.00
446.70 445.9 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472,22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 .18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 027 0.20 2.00
T48.28 747.5 0.78 0.18 2,00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0.18 2.00

Remark : < UUC = Unit Under Calinration

= NfA = Not Avaiable

- The result expanded inty: of U is stated as the standard uncertainty of iplied by the ige factork ,

which for a normal distribution corresponds to a e probability of approxi ly 95%

- * Indicates non TIS1 accredited 1
ndorcenitcue- VOAENILNAIUAN

FM-T08-02 RO1 1/11/2021
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Equipment: CONDUCTIVITY METER Certificate No.: C24230059
Model: Lab 955 Issued Date: 16 March 2023
Serial No. (or ID.): 16300356 Job No.: KSPR2304472
Manufacturer: Sl Analytics Page: 10of 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytics
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 °C * 2 °c
Humidity 50 %RH + 15  %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceability:

This certificate is traceable to the SI Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. B38312, 838313, 838316

Do

(Mr. Nitinun Srihawan)
Authorized signatory

e

(Mr. Atachai Ngamchanat)

Person in charge

This certificate s issued the units of t g to the | System of Units (S1). It p traceability of to
or nafional or other g national
The measursment uncertainty stated is the ex dL inty which s obtained from the by the ge factor (k=2) to
provide a level of of app y 95%. Itis il in ac with the Guide to Exp ion of L Inty in M (GUM).

Thesa resulis may be affected by deviations from specified conditions. The results relate enly to the ftems tesied, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited,
uitdn Amnsies maTuTal din
DKEH Technology Limited

g mmm‘m N-Hft!ﬁ\“ n11mnua‘u|‘§;: Ig;“; [}
B e s - wnaslueuny

Delivering Growth - in Asia and Beyond. CAL-FM-C24-09: 12 Sep 2022

Certificate No.: C24230059 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
25.000 uSfem 245 uS/em 0.500 wSiem 2.00 0.21 uSicm
1413.0 uSfem 1403 uSlem 10.0 uSlem 2.00 8.0 uSiem
111.3 mS/cm 108.5 mSiem 2.80 mS/em 2.00 0.67 mSicm
After Adjustment; at 1413  uS/cm
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
25.000 uSiem 24.8 uSlem 0.200 uSfem 2.00 0.21 pSlem
1413.0 pSiem 1413 uSiem 0.0 uSfem 2.00 9.0 puSfem
111.3 mSicm 108.8 mSiem 2.50 mSicm 2.00 0.67 mSicm
The End of Certificate

widin fumamor tnaTuTal $ifia

DKSH Technology Limited

2533 nummnw::mnm lwu::‘('u‘\tl nwmmm\;; :m 1

bocidaprirgloid o=t info,callbraton@cksh.com  Wisbal: www. dksh comvsclentic-thailand Lana’]i‘luﬂququ

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022
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ufilueu; KSPR2304472

silmaasfla; CONDUCTIVITY METER qu: Lab 955 wuamAay: 16300356
A57980Y (Fu) ATI9d0Y {Ei\?)
16 Mar 2023 unsnsrada 16 Mar 2023 WUILLYR
Und | lnd Und | e
General
) O 1. Anuanysolatas @ 0
) O 2. mwdzaa ( evldfiatte, mulu-uanietas) = O
= O 3. & fin - il 1woe (On-Off Swicth) m| O
= O 4. 1una (Keypad) = =]
= | 5. winaa (Display, Screen Contrast) = ]
Spectrophotometer
O O 6.  wsodiulvivi (Battery Backup) >= 2.5 VDC O O
O O 7. dwpulanAuunafiu (Wavelength Control) O O
O 0O 8.  mrwmuafiu (Wavelength Check) O O
O O 9.  ummriuilauss (UV < 3,000 hour) O O
O O 10.  umasriuflauds (Visible < 5,000 hour) O O
O O 11.  wesiavaiufiiot s (Carousel Module) O O
pH Meter and Conductivity Meter
= o 12.  #BifinTnsm ( Electrode and Connection Cable ) = O
O O 13.  szAudrsazaulu Electrode (Level KCI ) (] O
O o 14.  shilafuwlanu Electrode (Dust Protection Hood) O O
o o 15.  w7dudiaTnse (Stand) o o
Turbidimeter
O O 16.  mAnmuguitdiga (No Sample) 0O ]
O o 17.  seunsdasdIvuDEs (>= 2.5 Tifu 3.0) 0 O
Automatic titrator
O O 18.  dnm Piston Burettes m] ]
| [m] 19.  Function Rinsing and Dosing (m] m]
O O 20, suuvesuuwuazgnsallssnoy 0 O
UL Electrode Yaqamnfila 25.1°C Tau Control Waterbath fi 25.0 £0.1°C
Mr.Atachai Ngamchanat
m uTmm mm @i Service Engineer
gg o %'.’.:"1'“" rnl'i'il"'lﬂli nmmm : gg:g '
e e - enesluniuny
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DQE Services

DOQE Services Co,,Ltd,
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NEC-TISHTIS 17023
CALIBRATION 0404

Certificate No.: SP23-021 Page 1of5

Customer :

Address :

CERTIFICATE OF CALIBRATION

United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Bangkok 10260

Location of calibration : Laboratory 315

Equipment :

UV-Vis Spectrophotometer

Manufacturer:  Agilent Technologies

Model :

Serial No. :

ID No. :

Cary 60

MY 15410009

N/A

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date :

23 May 2023

Condition Instrument :  Good

Calibrated by :

— a
Approved by : ¢
Tuye pproved by PQT W
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and wos found ncourate ns shown on date and place of calibration only.

The pahility

national standards Taboratory, This certificate may not be reproduced other than in full except with the prior written approval of the DOQE Services Co., L.

of the | y and its ility 1o recognized national standards and to the unit of measurement realized at the corresponding

FM-T08-02 RO1 1/11/2021
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DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DOE Services Co.,Ltd.

Phone ; +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-021 Page 2 of §
Environment Condition: Ambient Temperature 25 £ 5 c
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023

‘Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 1

Sean Speed of UUC :

Scan Interval of UUC :

60 nm/min

Resolution of UUC: Photometric

Wavelength

S onm.

0.15 nm.

0.0001 Abs.

0.1 nm.

FM-T08-02 ROL 1/11/2021

wnanslaumuny

DQE Services Co., Ltd.
DQE Services 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 ;"
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com uscaLns s7ms
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) {Abs) (Abs) (Abs) {Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
& 0.5787 0.5742 0.0045 0.0031 2.00
1.0490 1.0423 0.0067 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5577 0.0030 0.0034 2.00
Ly 1.0247 1.0234 0.0013 0.0035 2.00
2.1229 2.1171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5184 0.0052 0.0029 2.00
465 0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5159 0.0032 0.0031 2.00
= 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 2.00
540 0.5523 0.5501 0.0022 0.0030 2.00
1.0809 1.0808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5601 0.5585 0.0016 0.0031 2.00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00
FM-708-02 RO1 1/11/2021
| ]
enansluauny



DQE Services Co.,Ltd,

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 =
Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com SscTiL iR ATeY
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
3 0.7478 0.7436 0.0042 0.0058 2.00
0.0000 0.0000 0.0000 0.0050 2.00
=7 0.8686 0.8648 0.0038 0.0064 2.00
519 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0.2908 0.0004 0.0052 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.6448 0.6398 0.0050 0.0058 2.00

DQE Services Co.,Ltd.

FM-708-02 RO1 17112021

wnanslaumuny

DQE Survicus 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nac.TsLns 7028
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 5of5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 2420 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.5 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360,93 360.3 0.63 0,18 2,00
418,59 418.0 0.59 0.18 2.00
44594 4453 0.64 0.18 2.00
453,66 453.0 0.66 0.18 2.00
460.02 459.6 0.42 0.18 2.00
536.59 536.4 0.19 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431,38 431.0 0.38 0.18 2,00
472.50 4725 0.00 0.18 2.00
513.47 513.5 -0.03 0.18 2.00
528.88 529.0 -0.12 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.5 -0.10 0.18 2.00
740.72 T41.0 -0.28 0.20 2.00
T48.55 T48.5 0.05 0.18 2.00
807.03 807.0 0.03 0.18 2.00
879.28 £79.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avniable

- The result d inty of U is stated as the standard

which for & normal distributi p g rage p ility of apy

- * Indicates non TIS] accredited

- End of Certificate -

85%

ied by the coverage factor k ,

FM-T08-02 ROD 1/11/2021
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DQE Services Co.,Lid.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com &‘I’J.:A“J:.::i‘zi
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Approved by :

Calibrated by : T\) G{ -.

{ Mr.Tanawut Rittidach )

;o
2T
{ Ms, Chonthicha Sangngern )

Technical Manager Quality Manager

The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and 1o the unit of measurement realized at the corresponding

national dards Jak v. This certifi may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

nisluauay

FM-T08-02 RO1 1/11/2021

DQE Services Co.,Ltd,

DQE ¢ ices 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo(@gmail.com MEC.TIELTIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 ‘c

Relative humidity 55 £20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 Qctober 2023

Traceability This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

nisluauny
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DOE Services 320 Ladprao-Wanghin 55, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd.

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo{@gmail.com

NSC-TISITIS 17028
CALIBRATION 0dod

DQE Services

DQE Services Co..Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

NEC-TISLFIS 17025
CALBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.575 0.0037 0.0031 2,00
e 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
“o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
. (.5236 0.520 0.0036 0.0030 2.00
0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0,0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
- 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
<00 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
9 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 'w“
© oy

REPORT OF CALIBRATION

FM-708-02 ROT 1/11/2021

Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
= 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
i 0.2912 0.291 0.0002 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
1
nisluauny
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 .
Services —N @A NSSUTBUUTIYATEE SanITUE WIS
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NocmLns sTas AuEUSMSAauUJUENISasaiknssuUatiiis
Foundation for Industrial Development National Food Instiiute
v Food Indusirial Laboratory Senice Center
REPORT OF CALIBRATION o x n
Verification Certificate
Certificate No. : SP23-007 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
(nm.) (nm.) (nm.) {(nm.) k dd . o X
241.54 240.8 0.74 0.18 2.00 Adgyess. Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18% 2.00 T
334.22 3335 0.72 0,18 2.00
361.26 360.5 0.76 0.18 2.00 Equipment: HEATING BLOCK DIGESTION
418.48 417.8 0.68 0.21 2.00
Manufacturer: FOSS
446.70 4459 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00 Model: 2520
460.06 459.5 0.56 0.18 2.00 .
Serial No.: 91794469
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2.00 ID No.: UAE.WAS.011/2560
440.74 440,0 0.74 0.18 2.00
Order No.: 2302413
472.22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00 Operation No.: 2302413-001
528.72 528.0 0.72 0.18 2.00 "
Date of Receipt: 28 March 2023
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 020 2.00 Date of Calibration: 30-31 March 2023
684.63 684.0 0.63 0.18 2.00
740.27 740.0 0.27 0.20 2.00 %/
748.28 7473 0.78 0.18 2.00 Calibrated by  mr.nuttapol Niyomchat Approved by
807.16 806.5 0.66 0.18 2.00 Seedialist { Mr.Pheraphat Tuanjlt )
Manager, Division of Calibration Laboratory
879.70 879.0 0.70 0.18 2.00 Date of Issue: 10 April 2023 Responsible for the Technical Management Team

Remark ¢ - UUC = Unit Under Calinration
The uncertainties are for a confidence probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme which

- The result ded inty of U i stated as the standard inty of Itiplied by the ge factor k , has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

= NfA = Not Avaiable

which for a normal distributi Is 1o a age probability of spproximately 95%

F-C5-009 Revision: 01 Date:; 20-04-65

ndorcenee- WBAEITIHAILAN
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Foundation for Industrial Developrment National Food Institure
Food industrial Laborstory Senvice Certer

Foundation far Industrisl Developrment National Food Institute
Food Industrial Laboratory Service Center

milnéstry

Verification Report Verification Report
Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469 Model: 2520 Serial No.: 91794469
Resolution: 1 C ID No.: UAE.WAS.011/2560 Resolution: 1 i o ID No.: UAE.WAS.011/2560
Manufacturer: FOSS Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page 20f 4 Date of Calibration: 30-31 March 2023 Page 3 of 4
Calibration point: 380 °c
Location: Laboratory Room, NATIONAL FOOD INSTITUTE Calibration result:
Environment Condition: Ambient Temperature { 25 %= 3 ) °C Reporting of Temperature
Relative Humidity ( 55 *:15 )% Block No. UuUC* Setting | UUC* Reading Stability (+°C) Standard Uncertainty
Line Voltage ( 220 £ 10 ) Voit - (;;]) (;:0) — T“"’“:?";‘::r A (*;fl
Condition of this results of Calibration: 2 380 380 0.40 377.28 21
1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and 3 280 20 118 S Z1
compared to temperature obtained from reference standards thermometer at calibrated point. ; ;:g ;:g gﬁ gg;g 1:
- The temperature scale used was based on ITS - 90 . z = S 0’14 3??'90 1.6
- All data show below were final values and the initial data may be obtained upon request. =~ 380 80 l' T 3?3.85 2' T
2. Reference Standard Instrument : 3 == S 0’33 3?5'95 2' :
Instrument Model Serial No. Certificate No.| Due Date Through - e 5o 0'1 r 3?4.13 2'1
Digital Thermometer 349704 MY44045576/MY41194453 TC22/0044 5-May-2023 N.M. Technical 10 380 380 0.6 378.56 20
with Thermocouple Type R TC#101-103 / CH#101-103 Center Laboratory T 380 380 104 37834 2.0
3. This certificate is traceable to international system of units (SI Units). 12 380 380 0.35 378.06 50
4. This certificate was certified only for the instrument we calibrated. 13 380 380 0.48 377.05 16
5. This result of calibration was found accurate as shown on date and place of calibration only. 14 380 380 0.38 379.19 16
6. Condition of Calibrated item : Good 15 380 380 0.50 377.48 16
UUC* Description 16 380 380 0.48 378.33 1.7
Time of Record - Hour 30 Minute At 380 °c 17 380 380 0.71 377.60 5T
18 380 380 0.35 376.77 1.7
7. Result of Calibration ; Without adjustment || After adjustment 19 380 380 0.84 377.06 18
20 380 380 0.41 378.58 1.8

Note:
- UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

F-C5-009 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-04-65




FOSS South East Asia
geatHnssUBLLYadSHaanWJLa ETs 3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
AUELEMISHauUTUBN1S388 MNNS50S M IS Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

Foundation for Industrial Cevelopment National Food Instinure
Food indusirial Laboratory Senvice Center

Customer Service Report Report No: 8411
Verification Report AT
[Coomer ] UAE [Rddres:

g o, T

[ nstrument: | -T2 (oo [Semar | 9(¥29052
Certificate No.: 2302413-001-01
Hours Travel To Customer Labour Travel From C
Equipment: HEATING BLOCK DIGESTION T T = T
‘ ] —oree 1 G e gy
Model: 2520 Serial No.: 91794469 Einlsh o= [Sioe g
Resolution: 1  °C  IDMNo. UAE.WAS.011/2560 Tob Type
Manufacturer: FOSS Applicati Spacil aard —
" N MNormal X Courtesy Visit % Installation % Training %
Date of Calibration: 30-31 March 2023 Paged of 4 SRtTGior FMA Onboarding T ot : Tn House ;
Calibration point: 380 °C Internal X Warranty A Repair X PM e
Calibration result: Continued Digital Service ¥ Sales Support Remote X Other
PO/Quote Number: if applici
Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit L fQute Number I I
TOP VIEW | PMA Type | “bﬁam’(, if applicable I Contract No. ] if applicable |
@ Details of Work / Test Condition / Status
~— VFe [mction lab  pomeloer B0 a
b 1
@ @ @ = W pa)da faf Goga YOO - Kid Zloulgwe (2 (Vi av-
— NOTC e by Heatig Gofl 7 52, 3 o A
@ g0 Slah el Staaw Gorcel oc
— AT RN b 7 SHeam VElvg 2 548 - ot
@ @ @ — V05w phesoNitvnirs Cooderimer el Corllu, \alve A 2 P A A
. PoFW Ty e Wt lep ml > o= wl Mkl Towm| == 5(w] al
@ — nogulTNnime nadd SR 9F  [Fe wml o
= Nogw Blgnle 3 001 My goesy ¢ oo V0
Z
Instrument Ready for Use | ( ok | notok | H ot OK - Commant
) Part No: Batch Description Qty
(0] boo%i g6 T 2,0F.20% | Yoos (M pif [T /306§ Mo L
onfoff
S 1 liati .
Mote:
-UUC* = Unit Under Calibration
-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensars, | confirm this report is accurate and pl
for at least half an hour after reaching steady state. Signed FOSS g Signed Customer 10570
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, Name fatohon Uferea Name
roviding a level of confidence of approximately 95 %.
R 7 0 A End | Would you be willing to participate in a brief survey in order to tell us how we performed? [k&mmong ,hlﬂ Yo Lonsy ot A
......... e [—

F-CS-009 Revision: 01 Date: 20-04-65
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Stack
1 [|Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E22-08038 22 Aug 22 21 Aug 23 -
USA. 0803018
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650522 15 Aug 22 14 Aug 23 -
Oxide of Nitrogen as Nitrogen Dioxide 2376344
Carbon Monoxide
Carbon Dioxide
List of Instruments Certification for Water Quality Analysis
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24 -
HA0DO0081 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 22CH1157 31 Aug 22 30 Aug 23 -
HCOE0007 (Thailand-Japan)




Buly-Jasvud. wasia

EES

Envi Equipment Service Co., Ltd.

110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

222-08038

Certificate No. :
Page :l1of6

CERTIFICATE OF CALIBRATION

il Brdursias3d

EES

Certificate No. : E22-08038

Page : 20f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

Mecter Consale Information,

Customer

Address

Description of Equif

United Analyst and Engineering Consultant Co., Ltd.

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

C le meter

Manufacturer

Model Number

Serial Number

ID./Control No.

Environment Conditions

Cal, Date

Issue Date

Apex Instrument
XC-572-V
0803018
Temperature  (25+2)°C
Humidity (50+15) % RH
22/08/2022

22/08/2022

Calibration Method or Calibration Procedure Used

LIS EPA Method (Linited State Enyironmental Protection Agency )

This certificate 15 traceable 10 national standard, which realize the uits of

Result of Calibration

This certi iy nok be reprod
Service Company Limited,

These rep | inties of

ding to the | System of Units (15).

4 other than in (il except with prior Written approval of the Technical Manager, Envi Equipment

Calibrated by

Mr. Sanya Sangnil

are expanded by a age factor of k=2, providing a 95% confidence level

Approved by

Technical Manger

enaslurIuAY

Console Model 01:25
(C-572-
NunbE XC-572-V Date | Time 22/08/2022 PM Std Temp 293 K
Console Serial Calibration
Nutiber 0803018 Boferenpe N E22-08038 Std Press 760 mm Hg
DGM Model Barometric
5 5
Nuhei SK25EX Preiiire 755.24 mmHg Ki 0.386
DGM Serial Calibration
Number 00002780 s i 0.999 Console Leak Check | PASS
Calibration Data
Run Time Metering Console Calibration Meter
Outle
DGM t Outlet Outlet Outlet
Orifice Volume Volume Tem | Temp Volume | Volume Temp Temp
P
s Initia . e -
Elapsed DH Initial Final 1 Final Initial Final Initial Final
(Q) (pm) (Vmﬂ) {(Vinr) (tini) “:nrf) (VWl) (Vwﬂ (L) (tut)
min mm H:0 m’ m’ °C %C m’ m’ oc c
11.25 13.0 898.1510 8§98.2910 29 29 90.45264 | 90.58792 24 24
11.33 13.0 898.2910 8598.4310 29 29 90.58792 | 90.72354 24 24
b 26.0 8O8.4420 §98.5820 29 29 90.73418 | 90.86926 24 24
7.75 26.0 898.5820 §98,7220 29 29 90.86926 | 91.00398 24 24
13.13 40,0 898.7330 899.0130 29 29 91.01454 | 91.28308 25 25
13.12 40.0 899.0130 899.2930 29 29 91.28308 | 91.55118 25 25
9.83 70.0 899.3120 §99,5920 29 29 91.56906 | 91.83630 25 25
9.82 70.0 §99,5920 899.8720 29 29 91.83630 | 92.10288 25 25
8.68 90.0 809.8850 900,1650 30 30 9211486 | 92.37984 24 24
8.67 90.0 900.1650 90,4450 30 30 92.37984 | 92.64466 24 24

lﬂﬂﬁ‘ﬁ‘lﬂlﬂ')

U
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EES

Certificate No. : E22-08038 Certificate No. : E22-08038
Page : 3of6 Page : 4of6

Meter Console Information Calibration Conditions

Meter Console Information Calibration Conditions Factors/Conversions Console Model
C e Model 01:28 Netithar XC-572-V Date | Time 22/08/2022 01:25 Std Temp 293 K
o XC-572-V Date | Time | 22/08/2022 : Std Temp | 293 K PM
zumhfrgem; Gt - Console Serial | 4050,¢ Calibration E22-08038 StdPress | 760 | mm Hg
N0 0803018 ol E22-08038 StdPress | 760 | mm Hg Number Reference No.
Number Reference No,
DGM Model Barometric DeM Model | sy | | Saromeric 75524 | mmHg | | K 0.386
SK25EX 755.24 mmHg Ki 0.386 Number Pressure
T TEussie DGM Serial Calibration
i = 00002780 0.999 Console Leak Check PASS
DM S || orpmyng | (| SEUEEROR 0.999 Console Leak Check | PASS ! Meter Gamma
Number Meter G
Calibration Dati Calibration Date: 22-8-2022 Calibration Reference No: E22-08038
Results
Standardized Data Dry Gas Meter Meter Gamma vs Flowrate
Calibration Factor Flowrate 0.980
Dry Gas Meter | Calibration Meter | Value | Variation Std & Corr | 0212 mPua/min Variation
(Vi) | (Quagsar) | (VW) | (Qwiaa)) | (Y) (AY) (Qmgssdeom) (AHg) (LHa)
m? m*/min m’ m*/min m*/min mm Hz0 0.6 . | b 1
0.137 | 0.012 0.132 0.012 0.964 0.012 0.012 41.539 -1.642
0.137 0.012 0.133 0.012 0.967 0.014 0.012 41.946 -1.236 .
0.138 | 0.018 0.132 0.017 0.961 0.009 0.017 39.814 -3.367 E 0.960
0.138 | 0.018 0.132 0.017 0,959 0.007 0.017 39.855 -3.326 g —+Gamma Y
0275 | 0.021 | 0262 | 0020 | 0954 | 0.002 0.020 44.587 1.405 2 == Max Allow Y
g Min Allow Y
0.275 | 0.021 0.262 0.020 0.953 0.000 0.020 44.620 1.438 = 0950
0,278 0.028 0.261 0.027 0.947 -0.005 0.027 44.426 1.244
0.275 | 0,028 0.260 0.027 0,945 -0.008 0.027 44,495 1.313
0.277 0.032 0.260 0.030 0.937 -0.015 0.030 45326 2144 0.940
0.277 0.032 0.259 0.030 0.937 -0.016 0.030 45.2006 2.025
= 0.937
0.952 | Y Average 43.181 ‘\?:rlf:l 5
=S 0,930 '
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable - s 2
tolerance of individual values from the average is +0.02. Flowrate Standardized & Corrected (nr/min)
For AHg, orifice pressure differential that equates to 0.75 ¢fm (0.0212 m*/min} at standard lcmperallrre and
pressure, acceptable tolerance of individual values from the average is £0.2 inches (5.1mm) H:0, = =
Console Serial: ORO3018 Console Model

wnaslunlunu
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EES

Certificate No. : E22-08038
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EES

Certificate No. : E22-08038
Page : 6of6

THERMOCOUPLES SYSTEM CALIBRATION

Calibration Conditions:

Sampling System Equipment Information

Page : 5of6
Meter Console Information Calibration Conditions I Factors/Conyersions |
Console Model i 01:25
(C-572-"
Nomiber XC-51-V Date Time 22/08/2022 PM Std Temp 293 K
Console Serial Calibration
Numbér 0803018 Reference No. E22-08038 Std Press 760 mm Hg
DGM Model Barometric
Number SK25EX Pressita 755.24 mmHg Ki 0.386
DGM Serial | 404799 | | Calibration 0,999 Console Leak Check | PASS
Number Meter Gamma
Calibration Dute: 22.8-2022 Calibration Relerence No E22-08038

Meter Pressure vs Flowrate

Console Model Number XC-572-V Date Time 22/08/2022 | 03:15 PM
Console Serial Number 0803018 Calibration Reference No. E22-08038

DGM Model Number SKI5EX Reference Thermometer DIGICON

DGM Serial Number 00002780 Serial Number 183169105

Meter Box Model Number JENCO 765 KF

Meter Box Serial Number JC 16095

0.040

0.035

0.030

0.025

0.020

0.015

Flowrate Standardized &
Corrected (m*min)

0.010

0.005

0.000 +—————
0.000

Console Serial: 0803018

20.000 40,000

DGM Orifice AH (mm H20)

60.000

Console Thermocouple Simulator

0.030 |

Meter Box Channel Temperature Reading ( °C )

80.000 100.000

Console Model: XO-572-V

Ch | and
test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -16.0 25.0 38.0 93.0 150.0 | 259.0 | 371.0 | 482.0 | 593.0 | 815.0 | 1037.0
Aux -16.0 25.0 38.0 93.0 150.0
Probe -16.0 25.0 38.0 93.0 150.0
Filter -16.0 25.0 38.0 93.0 150.0
Exit -16.0 | 250 | 380
Tolerance Range
Stack = L50% Absolute Meter + 30°C
Probe £ 30°C Exit + 20°C
Filter + 3.0°C




ENTECIH

Calibration Certificate DER

Where CALBRATION 0157

7 jllawy
Ea Certificate No: G 650522
Date of issue : 16-Aug-22
Instrument description Flue gas Analyzer
Instrument model 3 Testa 350XL
Instrument serial no. : 02376344
1D no. or control no. 1 UAE.EMAZ2.113/2555
Manufacturer :  Testo SE & Co, KGaA
Probe description =
Probe model I
Probe serial
Customer name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Customer address : #1 SOI UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260
Total pages of certificate : 3 Pages
Receiving no. 222833
Receiving date. 5 10-Aug-22

Gas Calibration(Oxygen 2.498,10.00,21.00 %vol, Carbon Monoxide B0.97,308.9,1003 ppm,
Mitrogen Dioxide 10.19,80.92,202.2 ppm, Nitric Oxide 30.08,150.9,320.6 ppm,

Sulphur Dioxide 50.04,100.9,601.1 ppm)

Condition of UUC. : o Used

Parameter of calibration :

Ambient condition :+ Al of the Measurment ware caried out the stabilized fabotary
Temperature 123 £5°C
Hurmidity ¢ 55 % 15 %RH
Calibration place . 17/121 Sol Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkek 10210

Calibration procedure no. :  WI-CL-28-C

The calibration certificate expanded uncertainty of measurement /s stated as the standard uncertainty of measurent
Multipliad by coverage factor k=2, which for a normal distribubion cormespands to 3 & ige probability of approxi 9595,

This certificate /s applied only to item undar test Environmental condition.

This Calibration Certificats may not be reparduced other than in full excapt with the perrmission of the issuing laboratory.
Calibration certificates without signature and seal not valid,

This calibration certificate doc t5 are tracebility to national standards, which realize measurement according to the
Internationaf System of Units (5I).
Date of calibration t 15-Aug-22

Mrs. Nongluck Wangsettes

G

Mr. Sedtawut Nueathong

Calibration Technician Technical Manager
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Standard References (Table 1)

Calibration Certificate

Certificate No.: G 650522

WE0-THE T TR
CALIIRATION (157

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4219/21 Linde 30-Sep-25
Oxygen ( 02) 10.00 % Vol 2453119 Linde 18-Jul-23
Oxygen ( 02 ) 21.00 % Vol 2426/19 Linde 16-Jul-23
Carbon monoxide (CO ) B0.97 ppm 284221 Linde 24-Jun-23
Carbon monoxide ( CO ) 309.9 ppm 280321 Linde 22-Jun-23
Carbon monoxide ( CO ) 1003 ppm 2829/21 Linde 23-Apr-23
Nitrogen Dioxide { NOZ ) 10.19 ppm 3372 Linde 02-Aug-23
Nitrogen Dioxide ( NO2 ) 80.96 ppm 3240721 Linda 26-Jun-24
Nitrogen Dioxide { NO2 ) 202.2 ppm 3239/21 Linde 20-1ul-23
Nitric Oxide { NO ) 30.08 ppm 5GS10068 Nimt 13-Jun-24
Nitric Oxide { NO ) 150.9 ppm 2857721 Linde 27-Jun-23
Nitric Oxide ( NO ) 320.6 ppm 2044/21 Linde 02-Jul-23
Sulphur Dioxide { S02 } 50.04 ppm 320521 Linde 25-ul-23
Sulphur Dioxide ( 502} 100.9 ppm 4942(20 Liride 20-Nov-22
Sulphur Dioxide ¢ SO2 ) 601.1 ppm 3204/21 Linde 20-Jui-23
Measured room conditions
Temperature - 23.6 °C  Humidity : 56.6 %RH Pressure : 10153 mbar
Calibration conditions
Gas Temperatura 23 C  Fowrate 1,200 ml/min Gas pressure 1021.9 mbar
Calibration Results Before Adjustment (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc )
02 (%Vol) 2.498 253 0.032 0.20
02 (Y%Vol) 10.00 9.86 -0.14 0.40
02 (%Val) 21.00 21.08 0.08 0.80
€O (ppm) 80.97 80 097 3.0
CO {ppm) 309.9 305 4.9 6.0
CO (ppm) 1003 953 -10 12
*NO2 (ppm) 10.19 7.8 -2.39 1.5
NO2 (ppm) 80.96 74.4 6,56 8.0
NO2 {ppm) 202.2 190.8 “11.4 12
NO (ppm) 30.08 25 -5.08 B.0
NO (ppm) 150.9 140 -10.9 8.0
NO (ppm) 320.6 2498 -22.6 12
SO2 (ppm) 50.04 46 -4.04 6.0
S02 (ppm) 100.9 95 -5.9 6.0
502 (ppm) 601.1 640 389 13
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ENTEECIH Calibration Certificate

bl Certificate No.: G 650522

Calibration Results After Adjustment (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (£)

2498 2.53 0.20

10.00 9.86 0,40

21.00 21.08 .80

80.97 B0 3.0

a9 305 6.0

€0 (ppm) 1003 993 12
*NOZ (ppm) 10.19 10.2 1.5
NO2 (ppm) 8.0
NOZ (ppm) 12
NO (ppm) 31 B.0
NO (ppm) 1 152 11 B.O
NO {ppm) 3 322 1.4 12
S02 (ppm) 50,0 51 (.96 6.0
502 (ppm) 100.9 101 1 5.0
502 (ppm} 5 601 0.1 13

Remark : 1 omol/mol = 1 %wvol, , 1 pmol/mol = 1 ppm,
* Calibrations marked Not TISI Accredited "in this Certificate have been included for completeness.”
End of Report
FM-CL-09-C Rev.8 Page3of3 Issued Date 26/02/16
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Cert.No.: 23CHE
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Certificate of Calibration

Equipment :
Manufacturer :
Model ;

Serial Na. :

IDNe. :

Ceondition As-Received:

Received Date ;
Calibration Date :
Reference :

Submitted by :

Ambient Temperature ;
Ralative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/} Malee Butkruea
{ ) Saithip Meangmai

{ ) Warakorn Lerngagtrakul

Issue Date :

pH Meter

Hariba

LAQUA-PHZ10

HAODDOSA

UAE EFM.074/2564{EFM.pH 07/64)
Used ltem

04 January 2023

05 January 2023
2301-0060WSC-2

United Analyst and Engineering Consultant Co.,1td.
3 Boi Udomsuk 41, Sukhumyit Road.
Bangchak, Phrakhanong, Bangkok 10260

(25 £ 2.5) "C

(B0 + 15) %

In - house method =

- CP-CH$% by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material {CRM)

- CP-CHB by comparison with slandard thermometer

Saithip Meangmai

Maly, .

Approved Signatory

10 January 2023

The Uncertainties are for a confidence probability of approximately 93 %

This cerlificule miy 2ol be repodnced ather tan oo fullexcepr werh the prior wiltien

Approeal uf the head of Corporste Services 3 0 Equupment Calibration mmd Tesing Sereces

enanslumuny



Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No. 1D No. Cert. No.
11 Document Process Calibrator 540300458  130RC116 22E2769
2} Ref. Standard Thermometer 48820054 110RC044 2211306

Cert.No.: 23CHE
Page.: 20of 3

Due Date
24 Aug 2023
27 Oct 2023

Thig cerlification is Iraceable to the International System of Unit mainlained at:-

- Traceable to Mational Institute of Metrology (Thailand}, NIMT

2. Certified Reference Materials

: The measuremeant resulls are traceable to 51 through CPA cham Lid ,

ANSI-ASO Matinnal Accreditation Board, Accredited Mo, 8R-1835

Bulfer Solution Manufacturer Lot No.
pH 4.008 CPA cham B26588
pH 6.987 CPA chem 823322
pH 10.008 CPA chem 326590

_Ex_p._date
09 July 2024
20 June 2023
08 July 2023

3. Thig certificate is valid only fo the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH {4,7}(7,10)

Naminal | Standard Uncertainty of Coverage
Unit Under Valug Voltage Actual Reading Measurement factor
Calikration Input (+mV) &
pH my m¥ pH
pH Meter 4.00 177.48 1774 4.01 0.058 2.00
SN HAQDOOS V.00 0.00 [€R 6.98 0.058 2.00
7.00 0.00 0.1 5.98 0.058 2.00
10.00 -177.48 -177 4 10.01 0.058 2.00

ienansluntugy

Cert.No.: 23CHe
Page.: Jofl
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using butfer nominal pH (4,747,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
{mv) {t) k
pH Electrode 4.008 4,01 138.5 0.0085 2.0%
SiN.; 990G0039 £.987 6,98 =321 0.011 2.00
6.987 7.00 -33.1 0.011 2.00
10.008 10.03 -205.2 0.0098 2.00
Function : Temperature Measurement
{*} Without adjustmant
This equipment was connected with Temperature Frobe;
- Model ge52
- Serial No. . 980C0038
Dimensicn of probe;
- Length 102 mm.
- Diameter : 185 mm,
- Immersion Depth : 85 mm.
Calibration Standard uue* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°cj (°C} {°c} ("¢} {£°C) k
25.0 25.004 250 -0.004 013 2.00
20.0 30,001 300 -0.001 213 2.00
2350 35,003 3540 -6.003 a13 2.00

Remark : - UUC™ = Unit Under Calibration

The reporfed uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factar &, praviding a level of confidence of approximately 95 %.

-00a-

wonanslumbin




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :{‘ .//'_—-'“‘\\ _\‘:5

S34M PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 * 2
TEL. 0-2747-3000-27 FAX. 027199484

NSC-TIS-TIS1 7028
CALIBRATION 0008

Cert.No.: 22CH1157
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

( ) Warakomn Lerngagtrakul

Issue Date :

Conductivity Meter

Horiba

LAQUA-EC210

HCOEQQQ7
UAE.EFM.186/2563(EFM.SCT.06/62)
Used Item

30 August 2022

31 August 2022

2208-1040WSC-4

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

(25 + 25) C
(50 + 15) %

In -house method :

- CP-CHB by direct measurement

with certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Nalw. -

Approved Signatory

2 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This centilicate may not be reproduced ather than in full, exeept with the prior writlen

Approval of the hend of Corporate Services 3 @ Equipment Calibration and Testing Services.

wnenslumuny
A 0044832

Cert.No.: 22CH1157

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RCO095 211977 17 Sep 2022
2) Ref. Std. Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ Mational Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 puSicm CPA Chem 794129 14 Feb 2023
12.880 mS/cm CPA Chem 794130 14 Feb 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.1) =
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustmentat 1413.0 pSicm
Conductivity Electrode Serial No.: 9B0C0051

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(£) k
1413.0 uSiem 1430 pS/em 1413 pSiem 9.2 uS/em 2.00
12.880 mS/cm 12.88 mS/ecm 12.79 mS/ecm 0.086 mSfem 2.00

Remark - UUC* = Unit Under Calibration

Wl -
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Calibration Results
Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

Cert.No.: 22CH1157
Page.: 3 of 3

- Model : 9383
- Serial No. : 9B0CO051
Dimension of probs;

- Length : 20 mim.

= Diameter : 16.5 mm.

- Immersion Depth - 80 mm.

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
o o o o

(c) (c) (c) (‘c) (x°c) k
250 25.001 250 -0.001 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
350 35.001 35.0 -0.001 0.13 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 85 %.

Nl .

onaslurUAY

a 1124587



