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Certificate No.: C01243400 Page: 2 of 2
Certificate of Calibration Calbration Results:
Without Adjustment
NSCTISLTS 17025
s r Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
Equipment: Balance Certificate No.: C01243400 + Nominal Test Value 10000 (mg)
Model: ME36S Issued Date: 07 November 2024 ( - Reference Points (mg)
Serial No. (or ID): 27206085 Job No.: WO-00047134 X A [ 8 [ c [ o] E
Manufacturer: Sartorius Page: 10f 2 -] ] I ] 0000 [ 0000 | -0001
- J L
Condition: In condition
Repeatability: Determination of the standard deviation of weighing balance., Readability 0,001 (mg)
Customer: Integrated Research Center Co.,Ltd. Nominal testvalue (mg) Standard Deviation
122 Moo 2, Tambol Thatoom, 2000 0.0008
Amphur Srimahaphote, Prachinburi 25140 Thailand 20000 0.0009
iton: T o o
[Conciion: 24t 0210 Error of indication from nominal or conventional mass value., Readability 0001 (mg)
Humidity 61 %RH + 3.2 %RH
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k
Calibration Place: Double A (1991) Public Company Limited. (mg) (mg) (mg) (mg) (mg)
(Water Labaratory IP1 (Balance Room)) 1 1.0020 1.002 0.000 0.0033 2.00
1 Moo 2, Thatoom, Srimahaphot, 5 5.0030 5.003 0.000 0.0033 2.00
Prachinburi 25140 Thailand. 10 10.0020 10.002 0.000 0.0040 2.00
iir. Piyapat Saidoung 50 50.0030 50.003 0.000 0.0063 2,00
Calibration Date: 31 October 2024 100 100.0050 100.005 0.000 0.0082 2.00
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14 500 500.0100 500.009 -0.001 0.013 2.00
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology 1000 1000.0070 1000.005 -0.002 0.016 2.00
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02231944
5000 5000.0180 5000.014 -0.004 0.027 2.00
10000 10000.0100 10000.005 -0.005 0.033 2.00
20000 20000.0120 20000.006 -0.006 0.048 2.00
/ / 30000 30000.0220 30000.015 -0.007 0.080 2.00
R e At
(Mr. Piyapat Saidoung) (Mr. Adisai Maknoi)
Person in charge Authorized signatory The End of Certificate
This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
intemationl or national standard o ofher recogrized national standard laboratories.
The measurement uncerlainty stated s the expanded uncertainty which is oblained from the standard uncertainty multilied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. I is determined in accordance with the Guide to Expression of Uncertinty in Measurement (GUM).
These resuls may be affected by deviations from specified conditions. The results relate only to the items tested, calbrated or samplec. The report shall
ot be reproduced except n ful without approval of DKSH Technology Limited.
Wi Kotz meTuTad $1in Whin Koo i TuTa0 $via
DKSH Technok DKSH T Uimied
2535 AN Uraeusen s Tas nysmanoes 10260 2533 onuen kensean rommsTonss oA 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 2533 Sukhumvit Road, Bangchak, Phrakhanong. kok 10260
Phone: +66.2639 7000  Email Phone: +66 2639 7000 Websie
Delivering Growth - in Asia and Beyond. CALFMCO1-14: 12 80p 2022 Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022
= NSCTISLTIS 17028
a9TsTR CGSRATION SR ISR
THAIL AND THALL AND
Mechanical Engineering Standards Laboratory Sol 1, Bangpoo IndustrialEstate, Muang, Samutprakan 10280, Thalland. Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.
Request No.23-67/0186 MTC.N0.23-67/0186 Request N0.23-67/0186 2/2 MTC.N0.23-67/0186
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER Calibration point : (0.05, 0.5, 1, 1.5, 2) /min
Aml ition : i idi ==
A . Bios 5 - i, USA bient condition : Temperature (23 +3)°C , Relative humidity ( 55 + 15) %
Serial No.: 210155 Atmospheric pressure ( 1010+13) hPa
Mode! : Defender 510 M Calibration method : The flowmeter (UUC) was calibrated by comparison method with
Scale range : 50 mi/min to 5000 ml/min standard flowmeter according to CP-370.01.
Subdivision : (0.00001, 0.0001, 0.001) /min The reported value is the value that converted to value at reference condition
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED. Within pressure and temperature of the actual gas entering the UUC
122 T.Thatoom A.Srimahaphote,
R Measurement data :
Prachinburi 25140, Thailand.
. UUC Val st Temperature  Pressu jation  Uncertai
Received date : 5 January 2024 Condition of measured item : Normal e Value tandard Value  Temperature g D ey
Calibration date : 16 January 2024 (I/min) (/min) (C) (hPa) (%) (%)
X Standard P—— Detndee | Troceatimy 0.05100 0050841  24.840 1011.69 +0.31 1.0
RTD Thermometer penE—— FEe — 0.50176 049450 24862 1011.80 +147 099
frpm— 2o T 1.0057 099132 24865 101193 +145  0.86
Primary Flow Calibrator S/N 117982 | MW-0034-23 119un-25 NIMT 15013 14814 24805 101207 +134 086
Primary Flow Calibrator S/N 119521 | MW-0033-23 can2s_ | wor 2.0090 1.9856 24755 101222 +1.18  0.86
Pl 72 B The reported expanded uncertainties are based on standard uncertainties multiplied by
c by s etk oo by //—7/«/—— a coverage factor k=2, which provides a level of confidence of approximately 95%.
(Mr.Terasak Panna) (Ms.Kirana Aangh.imn)
i The end of calibration certificate.
it ,
Ref. 2013267010500059001
Issued Date 22 January 2024
.
The resuts relate only to the items tested/calibrated or value assigned. 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 govemor of TISTR. 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 FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soii 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900, 35 Mu 3 Tambon hlong Ha, Amphoe Kiong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumit Road, 196 Phahonyothin Road, Chatuchak,Bangick 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand Changwat 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 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 Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mail ; rumpai@tistr.or.th Websitewww.tistrorth  E-mail : mtcatistr.or.th E-mail : sumaleegtistr.or.th E-mail : rumpai@tistr.or.th Websitewww.tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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JIRANATEE ASSOCIATES CO.,LTD ISO/IEC 17025:2017 Dl W
T NSC - TISI - TIS 17025
Jiranatee Associates Co. Ltd CALIBRATION 0367 CALIBRATION N3E7
631015, 67/35.% CALIBRATION 0367

Flow measurement laboratory
Calibration services department.

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal,
Bangkok10600 (Thalland)

Tel: +6608680812

Mobile: +66863999453

E-mail jac-callbration@jranatee.com

Web site: www ranatee.com

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

Certficate No.  : COF-013-67
MEASUREMENT ITEM +Top Load Orifice Calibration procedure:
MANUFACTURER +TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE STES02eA Standord Rotary Displacement - Meter " (Roots
SERIALNUMBER i Meter) Model G65/IMC/W2-dp. The..Wi-CL-004
pinpeples : wos used as a calibration guideline. . °
CONDITION AS-RECEIVED Used tem
Troceability:
CUSTOMER  Integrated Research Center Company Limited. Y;"';':::"’;’mg orovides Moceatiity of the
122 Moo 2, Thatoom, Srimahaphote, measurement to  recognized the  national
Prachinburi 25140, Thalland. standards, and to reallzation of the international
system of units (5) through the NIMT (National
RECEIVED DATE £10May 2024 Metrology insthtute of Thailand) via Certficate
MEASUREMENT DATE +05 Jun 2024 number: MW-0063-23.
1SSUE DATE 06 Jun 2024
Uncertainty of Measurement:
The reported uncertainty of measurement s based
R RORMENTAL CONDITIONS: on the standard uncertainty multiplicd by
Ambient condition in the laboratory are as follow: ;Z:::ug;an/:::‘::xﬂ::i; x:/::"{:;( ;m:g;:"";’y'
e Boso e of ooty 3% The sandond ncenany
. 5 has been determined in accordance with the GUM
tiaspheric prassire 1010430 hPa “Evaluation of measurement data - Guide to the
expression of uncertainty in measurement”
CALIBRATION CONDITION:
Preconditioning 24 hours at ambient conditions.

Measurement Condition The average values during measurement are 22.9°C and 53.2 %RH.

NOTED: Th is it ol

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

| 4

| Approved signat
5 Mr. Parinya Booncharoen
Calibration Department Manager

|
Calibrated by: I

EMr. Sorawit Thachalad
0 Miss Jittraporn Lertsomphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

NAC

JIRANATEE ASSOCIATES CO.,LTD.
1367 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was with the Standard Rotary (Roots Meter). The Humid arwas used as a

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow (0]
Plate fpa] mal [Tm] . 4
m/min mmHg ‘c t mmHg, wfinkn
T 0703 754582 n8 217 58515 1046 o651 .
2 1001 754951 | 2299 244 aaxs | 1530 0944
3 1117 sess | 22 273 | mm | 1716 1060
4 1170 | 7sas7s | 2331 28 | %36 | 1804 1116
s | 1 25078 | 23ss | 2313 20261 | a6 | 1365
Slope (m) 163522
Intercept (5): 001711
Correlation coefficient (r) 0.99975
Uncertainty (k=2): 0015 m'/min
Table 2: The results of @ actual calibration data
Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [0,]
Plate [pa) Ta) [m) v
m/min mmHg 'c mmHg inH,0 oo
1 0703 754,942 217 58515 10% 0655 0650
2 1001 754951 | 24 44.435 2340 0358 0344
3 1117 754.835 27 10% | 1061
4 1170 754975 2288 1131 1117
5 _aam | 75508 2313 a3 | 1367
Slope (m): 102416
Intercept (b): -0.01068
Correlation coefficient (r): 099975

Uncertainty (k 0015 m'/min

**+End of Certificate of Calibration***

JIRANATEE ASSOCIAT

NSCTISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

TISTR

21-67/0176 MTC No. EEL. BP. 7/0167

CALIBRATION CERTIFICATE

Submitted by : Integrated Rescarch 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 :(3+3)°C
Manufacturer 1 ACO Relative Humidity : (50 + 15) %

Model 2127 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&Kijacr 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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 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 : 3Jan. 2024

Date of Calibration : 5Jan. 2024

oy
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.t
Head Office Office/Laboratory

ATISTR SREHTEN

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 7/0167

Request No. 21-67/0176
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 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , 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 93.98 0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +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 1.50 +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 :
(Mr.Weerachai Deechaiyae)
TR )
Electrical and Electronic Standards Laboratory
Date of Calibration : 5Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 5Jan. 2024 Ref : 2011267010300007001

End of Certificate 2/2

The resuts 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 goveror of TISTR

FM.BLMTC.002 Rev.

Head Office Office/Laboratory Office

35 Mu 3 Tambon Knlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaietistror.th Website:wwwtistr.or th

Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcatistr.orth

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 02579 112130 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumaleegtistr.or.th

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.orth Websitewwwtistr.orth

Soi 1€, Bangpoo Industrial Estate, Sukhumwit Road,
Ay

iphoe Muzng, Changwat Samutprakan 10280, Thaiand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 02323 9165
E-mail : mtc@tistr.or.th

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th




TISTR

NSCTISITIS 17025
CALIBRATION 0037

Request No. 21-67/0176
Submitted by

Address

Calibrated at

Instrument Calibrated :

Description : Sound Calibrator
Manufacturer : Delta Ohm
Model :HD9102

Serial No. 10038483
Standards used :

Metrology (Thailand).

‘measured values only.
Date of Receipt

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

+ Integrated Research Center Company Limited.

1122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140.

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

Ambient Environment

Temperature

Relative Humidity

Ambient Pressure
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871.

measured by standard microphone using an insert voltage technique.

3 Jan. 2024
5Jan. 2024

9/01 61

MTC No. EEL. BP.

:(23+3)°C
:(50£15)% [
:(101.325 + 1.500) kPa

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

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

Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was

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

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

l/b

The resuts 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 goveror of TISTR

Head Office

35 Mu 3 Tambon Khlong 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.orth

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 02323 9165
E-mail : mtc@tistr.orth

FM.BLMTC.002 Rev.

ice
196 Phahonyothin Road, Chatuchak, Bangkok 10900
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th

QTISTR

NSCTISLTIS 17025
CALIBRATION 0037

Request No. 21-67/0176

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  9/0167

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

Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz

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

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.6 114 +15 2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.85 +0.50 +4.0%

Note : 1. No adjustment.

Date of Calibration

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

5Jan. 2024

2/%’

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 000

Fax. (66) 0 2577 009

E-mail : rumpaictistr.or th Websitewww.tistr.orth

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) 02323 9165
E-mail : mtc@tistr.orth

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 gavernor of TISTR.

FMBLMTC.002 Rev
Office
196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mall : sumaleeatistr.or.th

UTISTR

NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0176

Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

]

MTC No. EEL. BP.  9/0167

TISTR

NSCTISTIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Standard Microphone | Measured Sound Pressure ~ | Deviated value| Uncertainty Tolerance linﬂ
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kijacr 4180 113.84 -0.16 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value| Uncertainty Tolerance limit
Type (Hz) (H2) (H2) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.6 -11.4 +15 +2.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjacr 4180 0.17 +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 : Approved by :
(Mr.Weerachai Decchaiyac)

Date of Calibration 5 Jan. 2024

Date of Issue 5Jan. 2024

Dire 2
Electrical and Egﬁ;flﬁ s Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011267010300007003

End of Certificate

3/3

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

Head Office

FM.BLMTC.002 Rev.

Request No. 21-67/0176 MTC No. EEL. BP.  8/0167
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 :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 +15) %
Model :NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 135046798

Standardsused : 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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.

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 Jan. 2024

Date of Calibration 5Jan. 2024

1/ 6)
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.t

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 02577 9009

E-mail : rumpai@tistr.or.th Website:wwwtistr.orth

Office/Laboratory

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
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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 20iPa at 1000 Hz

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

1. Sound Pressure Level

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 8/0167

NSC-TISITIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No.21-67/0177 MTC No. EEL. BP. 21/0167

CALIBRATION CERTIFICATE

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
- 2. Frequency
Standard Microphone Measured Frequency | Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1001.5 1.5 *1 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.88 +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 from ‘manual.

Calibrated by : 7 Approved by :
(Mr.Weerachai Decchaiyac)
Electrical and E Laboratory
Date of Calibration 5 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue 8 Jan. 2024 Ref : 2011267010300007002
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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, it Rd., A.Muang, 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Level Meter Temperature @313)°C
Manufacturer : Delta OHM Relative Humidity 1 (50+15) %
Model :HD2010UC Ambient Pressure :(101.325+1.5) kPa
Serial No. : 11040842479
Microphone : Type UC-52 No.121411

Preamplifier : Delta Type HD2010PNE2 No.11001019

Standards used :

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

Condenser Microphone Briiel&Kijer 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 $/N 00402446.

Measuring Amplifier Briiel &Kjier 2636 S/N 1537484,

Ne v s oL

| 4

Date of Receipt :3 Jan. 2024

Date of Calibration : 7-8 Feb. 2024 1/9
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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
werebased on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). 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).

g NSCTISI-TIS 17025
AVITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EEL. BP. 21/0167

1. Absolute Sensitivity

Reference Acoustic Measurcd value (dB) | Deviation |Acceptance limit| Uncertainty i ™

Signal (dB) Before adjust| After adjust | valuc (dB) | Class 2 (+dB) (+dB) of measurement (+dB)

113.96 1142 114.0 0.0 1.0 0.30 N/A

Note: The external

was firstly The internal

was then completed at the display of 114.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (xdB) of measurement (+dB)
202 0.10 N/A

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequency | Measured value - |Uncertainty| Maximum-permitted uncertainty
‘measured values only. Weighting (dB) (+dB) of measurement (+dB)
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor A-Weight 18.3 0.10 NA
k=2, providing a level of confidence of approximately 95%. C-Weight 244 0.10 N/A
Flat 268 0.10 N/A
Date of Calibration  : 7-8 Feb. 2024 2/9 Date of Calibration  : 7-§ Feb. 2024 209
5
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3. Acoustical signal test of freq:
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted uncertainty|
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurcment (+dB)
125 04 02 0.2 15 045 0.6
1000 0.1 -0.1 -0.1 1.0 045 0.6
8000 5.7 -4.9 -4.9 5.0 045 0.7

4. Electrical signal test of frequency weightings

Frequency |Deviation from frequency response (dB) Acceptance limit U permitted
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 -0.1 -0.3 20 0.20 0.6
125 0.0 0.0 -0.1 15 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.0 0.1 20 0.20 0.6
4000 0.0 0.1 0.0 3.0 0.20 0.6
8000 0.0 0.1 0.0 50 0.20 0.7
Date of Calibration  : 7-§ Feb. 2024 4/9
o
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5. Long-term stability

Time Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

Begin 94.0

0.0 0.3 0.10 0.1
End 94.0

6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency | Measured Value | Deviated value | Acceptance limit Uncertainty [ Maximum-permitted uncertainty|
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 02

Flat 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Measured Value | Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty|
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 01 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 02
Date of Calibration  : 7-8 Feb. 2024 3/9
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty|
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurcment (+dB)
120 120.0 0.0 11 0.30 03
119 119.0 0.0 1.1 030 0.3
114 114.0 0.0 L1 0.30 0.3
109 109.0 0.0 11 030 03
104 104.0 0.0 1.1 030 03
9 99.0 0.0 11 030 0.3
94 94.0 0.0 11 0.30 03
89 89.0 0.0 11 0.30 03
84 84.0 0.0 11 030 03
79 79.0 0.0 1.1 0.30 0.3
74 73.9 -0.1 1.1 0.30 03
69 69.0 0.0 L1 030 0.3
64 63.9 0.1 11 0.30 03
59 59.0 0.0 1.1 0.30 03
54 53.9 -0.1 11 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 03
43 43.0 0.0 11 030 03
42 42.0 0.0 11 030 03
Date of Calibration  : 7-8 Feb. 2024 /9
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7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
value (dB) (dB) (dB) class 2 (dB) (+dB) of measurement (+dB)

41 41.0 0.0 1.1 0.30 0.3

40 40.1 0.1 11 0.30 0.3

39 39.1 0.1 11 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range | Anticipated value | Measured value | Deviated ptance limit| Uncertainty | Maximum-permitted
(@B) (B) value (dB) | class2 (+dB) |  (+dB) of measurement (+dB)
60-140 94.0 94.0 0.0 11 030 03
50-130 94.0 94.0 0.0 11 030 03
40-120 94.0 94.0 0.0 11 030 03
30-110 94.0 94.0 0.0 11 030 03
20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration  : 7-8 Feb. 2024 42
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Range Anticipated valuc | Measured value | Deviated :pt limit| Uncertaint, -pel d
(dB) (dB) value (dB) | class 2 (xdB) (xdB) of measurement (+dB)
60-140 65 65.0 0.0 1.1 030 03
50-130 55 55.0 0.0 Ll 0.30 0.3
40-120 45 45.0 0.0 11 0.30 03
30-110 35 352 0.2 1.1 0.30 0.3
20-100 25 253 0.3 11 0.30 0.3

9. Tone burst response

Time Toneburst Measured value | Deviated ptance limit] Uncertainty | Maximum-permitted
Weighting | Duration, Tb (ms) (@8) value (dB) | class2 (+dB) | (+dB) of measurement (+dB)
200 1158 02 £1.0 0.20 03
Fast 2 98.8 0.2 +1.0; 25 020 0.3
0.25 89.6 0.4 +1.5:-5.0 020 03
Sow 200 109.4 02 +1.0 020 03
2 89.8 0.2 +1.0;-5.0 0.20 03
200 109.9 -0.1 +1.0 020 03
SEL 2 90.0 0.0 +1.0;-2.5 020 03
025 80.9 0.1 +1.5;-5.0 0.20 03
Date of Calibration  : 7-8 Feb. 2024 8/9
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10. Peak C sound level

Number of cyclesin | Anticipated | Measured | Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty|
test signal valuc (dB) | value (dB) | valuc (dB) [ class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 1354 1353 -0.1 3.0 0.20 0.35
Positive half cycle 134.4 1342 -0.2 20 0.20 035
Negative half cycle 1344 1342 -0.2 20 0.20 0.35
11. Overload indication
Measured valuc (dB) Deviated |Acceptance limit| Uncertainty | Maximum-permitted uncertainty|
Positive one-half cycle Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
140.5 140.5 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty
value (dB) (dB) class 2 (+dB) (dB) of measurement (+dB)
Begin 139.0
0.0 0.3 0.10 0.1
End 139.0

s
Calibrated by :| ) i1 q_)\? Approved by :
SR ) =

(Mr. Pannasit Phasingsri)

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011267010300008012

Date of Calibration : 7-8 Feb. 2024
Date of Issue : 19 Feb. 2024
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CALIBRATION CERTIFICATE

Submitted hy  : Integrated Research Center Company Limited.

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

Soi 1C, Bangpoo Industrial Estate, it Rd., A.Muang, kan 10280.
Instrument Calibrated : Ambient Environment
Description  Sound Level Meter Temperature :(23£3)°C
Manufacturer : Rion Relative Humidity ~ : (50 £15) % ‘I
Model :NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00433730
Microphone : Type UC-52 No.144953
Preamplifier : Type NH-24 No.33780

Standards used :
Band Pass Filter Wavetek 752A S/N 90010494.

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.

I T TR S

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

Date of Receipt :3 Jan. 2024
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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 (2013). 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 Acoustic Measured value (dB) | Deviation |Acceptance limit| Uncertainty | Maximum-permitted uncertainty|
Signal (dB) Before adjus'i Aftcr adjust | value (dB) | Class2 (+dB) | (+dB) of measurement (+dB)
113.95 114.0 | 114.0 0.1 1.0 030 N/A
Note: The external was firstly d. The internal
was then completed at the display of 123.9 dB.
2. Self-generated noise
2.1 Normal test
Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
17.9 0.10 N/A
2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value |Uncertainty| Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 122 0.10 N/A
C-Weight 17.5 0.10 N/A

Flat 2.1 0.10 N/A

Date of Calibration  : 7-8 Feb. 2024 3/9
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3. Acoustical signal test of frequency weightings
Frequency |Deviation from frequency response (dB)) Acceptance limit Uncertainty | Maximum-permitted uncertainty

| (Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 -0.1 0.0 0.0 1.5 045 0.6
1000 0.0 0.0 0.0 1.0 0.45 0.6
8000 24 24 23 5.0 0.45 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permitted IlnccTi\my‘

(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 -0.1 -0.1 0.0 20 0.20 0.6
125 -0.1 0.0 0.0 15 0.20 0.6
250 -0.1 0.0 0.0 15 0.20 0.6
500 0.0 0.0 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.0 0.0 20 0.20 0.6
4000 0.0 0.0 0.0 3.0 0.20 0.6
8000 0.1 0.1 0.1 5.0 020 0.7
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5. Long-term stability

MTC No. EEL. BP. 19/0167

Time Measured Value | Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty|
(dB) (dB) class 2 (+dB) (+dB) of measurcment (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty|
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 0.0 02 0.20 02
Flat 94.0 0.0 02 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty|
Weighting (dB) (dB) class 2 (2dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 02
Date of Calibration : 7-8 Feb. 2024 32

I

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 wrtten permission is obtained from the govermor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaia@tistr.or.th Websitexww.tistr.orth

Office/Laboratory
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 167280 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail - mtc@tistrorth

FM.BLMTC.002 Rev.
Office
196 Phahonyothin Road, Chatuchak, Bangkok 1090C
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegtistror.th

VTISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

Request No. 21-67/0177

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 19/0167

7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted unwm
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
136 136.1 0.1 Ll 0.30 0.3
135 135.1 0.1 1.1 0.30 0.3
134 134.1 0.1 1.1 0.30 0.3
133 133.0 0.0 &, 4 0.30 03
132 132.0 0.0 1.1 030 03
131 131.0 0.0 11 0.30 03
130 130.0 0.0 1.1 0.30 03
129 129.0 0.0 1.1 0.30 0.3
124 124.0 0.0 1.1 0.30 03
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 03
109 109.0 0.0 1.1 0.30 03
104 104.0 0.0 11 0.30 0.3
99 99.0 0.0 & | 0.30 03
9% 94.0 0.0 1.1 0.30 03
89 89.0 0.0 1.1 0.30 03
84 84.0 0.0 1.1 0.30 03
79 79.0 0.0 1.1 0.30 03
74 74.0 0.0 11 0.30 03
69 68.9 -0.1 1.1 0.30 03
64 63.9 -0.1 11 0.30 0.3
59 589 -0.1 A | 0.30 0.3
Date of Calibration - 7-8 Feb. 2024 /&f
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7. Level linearity on the reference level range (cont.)

MTC No. EEL. BP. 19/0167

Anticipated | Measured Value Deviated value Acceptance limit Uncertainty 'Maximum-permitted uncertainty|
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
54 53.9 -0.1 11 030 03
49 48.9 -0.1 11 030 03
44 43.9 0.1 11 030 03
39 389 0.1 11 030 03
34 33.9 0.1 11 030 03
29 28.8 0.2 L1 030 03
28 27.9 -0.1 11 030 03
27 269 0.1 11 030 03
26 259 -0.1 L1 030 03
25 248 02 L1 030 03
8. Level linearlity including the level range control
At reference sound level on the reference level range
Range | Anticipated value | Measured value | Deviated [Acceptance limit| Uncertainty | Maximum-permitied uncertainty|
(dB) (dB) value (dB) | class 2 (xdB) |  (2dB) of measurement (+dB)
30-130 94.0 94.0 0.0 11 030 03
Date of Calibration  : 7-8 Feb. 2024 719
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated [Acceptance limit| Uncertainty pei d
(@B) (@B) value (dB) | class2 (dB) | (:dB) of measurement (+dB)
30-130 35 35.0 0.0 11 0.30 03
9. Tone burst response
Time Toncburst Measured value | Deviated |Acceptance limit| Uncertainty | Maximum-permitied uncertainty|
Weighting | Duration, Tb (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 126.0 0.0 £1.0 0.20 0.3
Fast 2 108.9 0.1 +1.0,-2.5 020 03
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
200 119.5 -0.1 zl1.0 0.20 03
Slow
2 100.0 0.0 +1.0;-5.0 0.20 0.3
Date of Calibration : 7-8 Feb. 2024 /d%“
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10. Peak C sound level

MTC No. EEL. BP. 19/0167

Number of cyclesin | Anticipated | Measured | Deviated |Acceptance limitf Uncertainty | Maximum-permitted uncertainty |
test signal value (dB) | value (dB) | value (dB) | class 2 (+B) | (+dB) of measurcment (+dB)
Complete cycle 1254 1255 0.1 3.0 0.20 035
Positive half cycle 1244 124.1 03 20 0.20 035
Negative half cycle 124.4 124.1 03 20 0.20 035 1
1
11. Overload indication I‘
Measured value (dB) Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty| |
Positive one-half cycle | Negative one-half cycle | value (dB) | class 2 (+dB) | (+dB) of measurement (+dB)
136.4 1364 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value | Acceptance limit Uncertainty permitted
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 03 0.10 0.1
End 129.0

Calibrated by ﬁ
et e

Approved by :
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Date of Calibration
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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 1(23+3)°C
Manufacturer :ACO Relative Humidity ~ : (50 +15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 192014

Microphone : 7052NR No.73303

Preamplifier i

Standards used :

. Band Pass Filter Wavetek 752A S/N 90010494.

™

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

w

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

IS

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

]

Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

EN

. Digital Multimeter Fluke 8520A S/N 4985007.

=

. Pistonphone Rion NC-72 S/N 00402446.

»

. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,
Date of Receipt 3 Jan. 2024
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Calibration Procedure :

measurement method.

Metrology (Thailand).

measured values only.

k=2, providing a level of confidence

Date of Calibration

9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.

11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

of approximately 95%.

: 26 Jan. 2024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 10/0167

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

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). 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

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

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

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

2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation| Acceptance | permitied
Signal (dB) Before adjust] After adjust| value(dB) | limit class 2(+dB)| ~ (+dB) of measurement (+dB)
11391 113.7 1139 0.0 1.0 030 N/A
Note: The external was firstly The internal

was then completed at the display of 1142 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
24.0 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) | (+dB) of measurement (+dB)
A-Weight| 132 0.10 N/A
C-Weight| 184 0.10 N/A
Flat 223 0.10 N/A
Date of Calibration : 26 Jan. 2024 379
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3. Acoustical signal test of freq
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flat class2 (+dB) | (:dB) of measurement (+dB)
125 0.6 0.8 0.6 15 045 0.6
1000 0.9 -1.0 0.8 1.0 045 0.6
| 8000 L1 13 14 5.0 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) pi limit | U pe d
(Hz) A-weight | C-weight Flat class2 (+dB) | (+dB) of measurement (+dB)
63 0.1 0.1 0.0 20 020 0.6
125 0.0 0.1 0.0 L5 0.20 0.6
250 0.0 0.1 0.1 15 0.20 0.6
500 0.0 0.1 0.1 15 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.2 0.0 0.0 2.0 0.20 0.6
4000 -0.5 04 0.1 3.0 0.20 0.6
8000 -0.7 0.6 0.2 5.0 0.20 0.7
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5. Long-term stability

Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 02 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.0 0.0 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)

Fast 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 0.1 0.20 02

Leq 94.0 0.0 0.1 0.20 0.2
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7. Level linearity on the reference level range
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncm‘
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
123 123.0 0.0 L1 030 03
122 122.0 0.0 11 0.30 03
121 121.0 0.0 11 030 0.3
120 120.1 0.1 L1 0.30 03
119 119.0 0.0 11 0.30 03
114 114.0 0.0 L1 030 03
109 109.0 0.0 L1 0.30 03
104 104.0 0.0 L1 030 0.3
99 99.0 0.0 L1 0.30 0.3
94 94.0 0.0 L1 030 03
89 89.0 0.0 L1 0.30 03
84 84.0 0.0 11 0.30 03
79 79.1 0.1 L1 0.30 03
74 74.1 0.1 L1 0.30 03
69 69.1 0.1 L1 0.30 03
64 64.0 0.0 11 030 03
59 59.0 0.0 L1 0.30 0.3
54 54.0 0.0 L1 030 03
49 9.0 0.0 L1 0.30 03
44 44.0 0.0 11 030 03
39 39.0 0.0 L1 030 03
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)

34 341 0.1 1.1 0.30 0.3

33 33.1 0.1 L1 0.30 0.3

32 322 0.2 ) & | 0.30 0.3

31 312 0.2 11 0.30 0.3

30 303 0.3 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Raiss Anticipated Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 94.0 93.9 -0.1 L1 0.30 0.3
30-120 94.0 94.0 0.0 11 0.30 0.3
20-110 94.0 94.0 0.0 L1 0.30 0.3
20-100 94.0 939 -0.1 1.1 0.30 0.3
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

. Anticipated Measured Deviated D t inty | Maximum-ps duncersimy |
value (dB) value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 45 450 0.0 L1 030 0.3
30-120 35 35.0 0.0 L1 030 03
20-110 25 253 03 L1 0.30 03
20-100 25 252 0.2 11 0.30 0.3
20-90 25 25.1 0.1 11 0.30 0.3
20-80 25 25.0 0.0 L1 0.30 03

9. Tone burst response

Time Toneburst Measured | Deviated p! U inty | Maxi permitted
Weighting | Duration, Th(ms) | value (dB) |value (dB)| limit class 2(dB) |  (+dB) of measurement (+dB)
200 116.0 0.0 £1.0 0.20 03
Fast 2 97.6 1.4 +1.0;-2.5 020 03
025 89.2 0.8 +1.5;-5.0 0.20 03
200 109.4 02 £1.0 0.20 03
Slow
2 89.7 -03 +1.0;-5.0 0.20 03
200 109.9 0.1 +1.0 0.20 03
SEL 2 89.9 -0.1 +1.0;-2.5 0.20 03
0.25 80.9 -0.1 +1.5;-5.0 0.20 03
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10. Peak C sound level

Number of cycles Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
in test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 1244 1243 0.1 20 0.20 0.35
Negative half cycle 1244 1243 -0.1 2.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance | Uncertainty Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)| ~ (+dB) of measurement (+dB)
133.0 133.0 0.0 1.5 0.20 0.25
12. High-level stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : Approved by :

. Vh&*,{u—-{ Sr,,d/

(Mr. Wittawat Supanich)

Electrical and Electronic Standards Laboratory
Date of Calibration : 26 Jan. 2024 Industrial Metrology and Testing Service Centre

Date of Issue : 29 Jan. 2024 Ref : 2011267010300008001
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Date of Receipt : 3 Jan. 2024

Date of Calibration : 26 Jan. 2024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

 Integrated Research Center Company Limited.

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

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

Ambient Environment

. Band Pass Filter Wavetek 752A S/N 90010494.

2. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.
4

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

MTC No. EEL. BP. 11/0167

Description : Sound Level Meter Temperature :(23+3)°C
Manufacturer 1 ACO Relative Humidity 1(50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 192015

Microphone : 7052NR No.73304

Preamplifier i=

. 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 (2013). 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 Acoustic Measured value (dB) | Deviation| Acceptance | Uncertainty Maximum-permitted uncertainty
Signal (dB) [Before adjus After adjust| value(dB) | limit class 2(+dB)| ~ (+dB) of measurement (+dB)
113.91 1129 113.9 0.0 1.0 0.30 N/A

Note: The external d. The internal

was firstly

was then completed at the display of 1153 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
253 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) (+dB) of measurement (+dB)
A-Weight 15.0 0.10 N/A
C-Weight 20.7 0.10 N/A

Flat 25.2 0.10 N/A

Date of Calibration : 26 Jan. 2024
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3. Acoustical signal test of freq
Frequency | Deviation from frequency resp ve(dB) Timit | U inty | Maxi P d
(Hz) A-weight | C-weight Flat class2 (+dB) | (+dB) of measurement (+dB)
125 0.6 0.6 0.6 L5 045 0.6
1000 -1.0 1.0 -10 1.0 045 0.6
8000 14 14 19 5.0 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) Timit U i i pes d
(H2) A-weight | C-weight Flat class2 (+dB) | (+dB) of measurement (+dB)
63 0.2 0.1 0.1 2.0 0.20 0.6
125 0.0 0.1 0.0 15 0.20 0.6
250 0.1 0.0 0.0 L5 0.20 0.6
500 0.1 0.1 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.1 0.1 0.0 2.0 0.20 0.6
4000 04 04 -0.1 3.0 0.20 0.6
8000 0.5 0.6 03 5.0 0.20 0.7
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5. Long-term stability
- Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
ime
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 KHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 020 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 02
Date of Calibration : 26 Jan. 2024 (2
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7. Level linearity on the reference level range
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncernty‘
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
123 123.1 0.1 11 0.30 03
122 122.0 0.0 11 0.30 0.3
121 121.0 0.0 11 0.30 0.3
120 120.1 0.1 11 0.30 0.3
119 119.0 0.0 11 0.30 0.3
114 114.0 0.0 8 0.30 03
109 109.0 0.0 L1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 11 0.30 0.3
89 89.0 0.0 L1 0.30 03
84 84.0 0.0 Ll 0.30 0.3
79 79.1 01 11 030 03
74 74.2 0.2 11 0.30 03
69 69.2 0.2 11 0.30 03
64 64.0 0.0 1.1 0.30 03
59 59.1 0.1 11 0.30 03
54 54.0 0.0 1.1 0.30 03
49 49.1 0.1 11 0.30 03
44 44.1 0.1 11 0.30 03
39 39.1 0.1 11 0.30 03
Date of Calibration : 26 Jan. 2024 6/9
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\
7. Level linearity on the reference level range (cont.) 1
|
Anticipated Measured Deviated | Acceptance limit Uncertainty | Maximum-permitted uncertainty \
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB) ‘I
34 342 02 11 0.30 03 1
33 332 0.2 11 0.30 0.3 |
32 323 0.3 11 030 03 \
31 313 03 11 030 0.3
30 304 0.4 11 030 03

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance | Uncertainty Maximum-permitted uncertainty
fanee value (dB) value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 11 0.30 0.3
30-120 94.0 94.0 0.0 11 030 0.3
20-110 94.0 94.0 0.0 1.1 0.30 03
20-100 94.0 939 -0.1 L1 0.30 03
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 11/0167

Anticipated Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
fanee value (dB) value (dB) | value (dB)|limit class 2+dB)|  (+dB) of measurement (+B)
40-130 45 45.0 0.0 11 030 03
30-120 35 350 0.0 L1 030 03
20-110 25 253 03 11 0.30 0.3
20-100 25 252 02 L1 030 0.3
20-90 25 25.1 0.1 11 0.30 03
20-80 25 25.0 0.0 11 030 03
9. Tone burst response
Time Toneburst Measured | Deviated | Acceptance |1 Maximum-p d
Weighting | Duration, Thms) | value (dB) |value (dB)| limit class 2(dB) |  (+dB) of measurement (+dB)
200 1159 0.1 +1.0 0.20 03
Fast 2 97.5 15 +1.0;-2.5 0.20 03
025 89.0 -1.0 +1.5;-5.0 0.20 03
200 109.5 0.1 +1.0 0.20 03
Slow
2 89.8 0.2 +1.0;-5.0 0.20 03
200 110.0 0.0 +1.0 0.20 03
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
025 80.9 0.1 +1.5;-5.0 0.20 03
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10. Peak C sound level

MTC No. EEL. BP. 11/0167

d
Number of cycles | Anticipated | Measured | Deviated | Acceptance |1 Ma pe
in test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1254 1258 0.4 3.0 0.20 035
35
Positive halfcycle |  124.4 1242 02 20 0.20 0
035
Negative half cycle | 124.4 1242 02 20 020
11. Overload indication
i el Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) |limit class 2(+dB)|  (+dB) of measurement (+dB)
133.0 133.0 0.0 L5 020 025
12. High-level stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Beeh 129 0.0 03 0.10 0.1
End 129.0
Approved by :
S S,
(Mr. Wittawat Supanich)
i
TR
Electrical and Electronic Standards Laboratory
Date of Calibration : 26 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 29 Jan. 2024 Ref : 2011267010300008002
/9
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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 : Sound Level Meter Temperature 1(23+3)°C

1. Band Pass Filter Wavetek 752A S/N 90010494,

N

. 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.

©° N e v oA W

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

Date of Receipt 3 Jan. 2024

Date of Calibration : 29 Jan. 2024

Manufacturer :ACO Relative Humidity 1(50+15)%
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. :192016

Microphone : 7052NR No.73305

Preamplifier -

Standards used :

1/9
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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 :

MTC No. EEL. BP. 12/0167

NSC-TISI-TIS 17025
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177

1. Absolute Sensitivity

MTC No. EEL. BP. 12/0167

Reference Acoustic | Measured value (dB) | Deviation L M permitted
Signal (dB) Before adjust| After adjust | value(dB) | limit class 2(+dB)| ~ (+dB) of measurement (+dB)
113.93 1122 113.9 0.0 1.0 0.30 N/A
Note: The external was firstly The internal

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 (2013). 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 : 29 Jan. 2024

2/9

was then completed at the display of

1158 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (xdB) of measurement (+dB)
24.5 0.10 N/A

2.2 The microphone of the sound

level meter was replaced by electrical signal input device

Frequency| Measured | Uncertainty | Maximum-permitted uncertainty
Weighting | value (dB) | (+dB) of measurement (+dB)
A-Weight| 155 0.10 N/A
C-Weight| 202 0.10 N/A

Flat 242 0.10 NA

Date of Calibration : 29 Jan. 2024
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3. Acoustical signal test of frequency weightings ‘
Frequency | Deviation from frequency response curve(dB) p limit | U inty | Maxi S d }
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB) l
125 0.5 0.5 0.4 15 0.45 0.6
1000 -0.9 -0.9 -0.8 1.0 0.45 0.6
8000 1.9 24 25 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) limit U i Maxis -permitted
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.1 0.1 0.0 20 0.20 0.6
125 0.0 0.1 0.0 13 0.20 0.6
250 0.1 0.1 0.0 15 0.20 0.6
500 0.0 0.1 0.1 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.2 0.0 0.0 20 0.20 0.6
4000 -0.4 -04 -0.1 3.0 0.20 0.6
8000 -0.7 -0.6 -0.2 5.0 0.20 0.7
Date of Calibration : 29 Jan. 2024 4/9
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5. Long-term stability

Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
| value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 0.0 02 0.20 02
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 29 Jan. 2024 519
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) | value (dB) | class 2 (+dB) (:dB) of measurement (+dB)
123 123.0 0.0 L1 0.30 03
122 1220 0.0 11 0.30 03
121 1210 00 11 030 03
120 1200 00 11 0.30 03
119 119.0 00 11 030 03
114 1140 00 11 0.30 03
109 109.0 00 11 030 03
104 1040 00 11 030 03
9 99.0 00 L1 030 03
94 94.0 0.0 L1 0.30 03
89 89.0 00 L1 030 03
84 84.0 00 L1 0.30 03
79 79.1 01 L1 030 03
7 74.1 0.1 11 0.30 03
9 69.1 0.1 11 030 03
64 64.0 00 11 0.30 03
59 59.0 00 L1 0.30 03
54 540 00 11 030 03
49 49.0 00 11 030 03
44 440 00 11 030 03
39 39.0 00 L1 0.30 03
Date of Calibration : 29 Jan. 2024 b
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)

34 341 0.1 11 030 03

33 332 0.2 L1 030 03

32 322 0.2 11 030 03

31 313 03 11 030 03

30 304 04 11 030 03

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
Ranee value (dB) value (dB) | value (dB) limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 11 0.30 03
30-120 94.0 94.0 0.0 11 0.30 03
20-110 94.0 94.0 0.0 L1 030 03
20-100 94.0 94.0 0.0 L1 030 03

Date of Calibration : 29 Jan. 2024
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10. Peak C sound level
8. Level linearlity including the level range control Number of cycles | Anticipated | Measured | Deviated | Acceptance | Ma pel d
in test signal value (dB) | value (dB) |value (dB)| limit class 2(+dB)| ~ (+dB) of measurement (+dB)
At reference level at 5 dB greater than the under-range on a level range Complete cycle 1254 125.8 0.4 3.0 0.20 0.35
Range Anticipated Measured Deviated U inty | Ma pe duncerainy | Positive half cycle 124.4 1243 0.1 2.0 0.20 0.35
value (dB) value (dB)  |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB) Negative halfcycle | 124.4 124.3 0.1 20 0.20 035
40-130 45 45.0 0.0 il 030 0.3
30-120 35 35.0 0.0 11 030 0.3 11. Overload indication
20-110 25 253 03 L1 0.30 0.3 Measured value (dB)
Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
20-100 25 252 0.2 i) 030 03 Positive Negative
20-90 25 25.1 0.1 11 030 0.3 one-half cycle one-half cycle value (dB) |limit class 2(+dB)| ~ (+dB) of measurement (+dB)
20-80 25 25.0 0.0 11 0.30 03 133.0 133.0 0.0 15 020 0.25
9. Tone burst response 12. High-level stability
Measured Deviated | Acceptance limit Uncertainty | Maximum-permitted uncertainty
Time Toneburst Measured | Deviated L inty| Maxi permitted — time value (dB) value (dB) |~ class 2 (+dB) (+dB) of measurement (+dB)
Weighting | Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) |  (+dB) of measurement (+dB) Begin 1290
200 157 | -03 +1.0 020 03 End 129.0 00 03 kb !
Fast 2 98.9 -0.1 +1.0;-2.5 0.20 03
0.25 89.8 0.2 +1.5;-5.0 0.20 03 Approved by :
200 109.5 0.1 +1.0 020 03
Slow
2 89.8 02 +1.0; 5.0 0.20 03 (Mr. Wittawat Supanich)
200 109.9 0.1 £1.0 0.20 03
SEL 2 20.0 00 +1.0;-2.5 020 03 Electrical and Blecironi¢ Stanftrds Laboratory
025 80.9 -0.1 +1.5;-5.0 020 0.3 Date of Calibration : 29 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 29 Jan. 2024 Ref : 2011267010300008003
Date of Calibration : 29 Jan, 2024 End of Certificate 9/9
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Request No. 21-67/0177

Instrument Calibrated :

Standards used :

PN

Date of Receipt 3 Jan. 2024

Date of Calibration : 29 Jan. 2024

CALIBRATION CERTIFICATE

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

Ambient Environment

1. Band Pass Filter Wavetek 752A S/N 90010494.

2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. 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.

8. Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 13/0167
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The resuts relate only to the items tested/calibrated or value assigned.
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E-mail : sumalee@tistr.or.th

Request No. 21-67/0177

Calibration Procedure :

Metrology (Thailand).

measured values only.

Date of Calibration

: 29 Jan. 2024

9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.

igital Multimeter Agilent 34401A S/N MY44005560.

Submitted by 2Tntegrated Research Center Company Linited. 12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,
Address +122 Moo 2, T.Thatoom, A Srimahaphote, Prachinbur, 25140
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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 (2013). These calibration

Deseription + Sound Level Meter Temperature :23£3)°C procedures were related to the electrical and acoustic signal tests. The clectrical signal test was carried out with the
Manufactures “ACO Relative Humidity  :(50+15)% direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

Model 16236 Ambient Pressure : (101.325+1.5) kPa easarement method

Serial No. :212014 “This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Miscophans = TOREINN ooy Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier n

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

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

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 13/0167

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

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

2/9
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Request No. 21-67/0177 MTC No. EEL. BP. 13/0167

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance Uncertainty | Maximum-permitted uncertainty

Signal (dB) Before adjust] After adjust | value(dB) |limit class 2(+dB)| ~ (+dB) of measurement (+dB)

113.93 113.8 1139 0.0 1.0 030 N/A

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

was then completed at the display of 114.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value | Uncertainty | Maximum-permitted uncertainty

(dB) (+dB)

of measurement (+dB)

238 0.10 NA

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

Frequency| Measured | Uncertainty | Maximum-permitted uncertainty
Weighting [ value (dB) (+dB) of measurement (+dB)
A-Weight 17.0 0.10 NA
C-Weight 258 0.10 N/A
Flat 304 0.10 N/A
Date of Calibration : 29 Jan. 2024 8/2
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Request No. 21-67/0177 MTC No. EEL. BP. 13/0167

3. ical signal test of freq
Frequency | Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.6 04 04 15 045 0.6
1000 0.9 0.8 0.8 1.0 0.45 0.6
8000 09 08 L1 5.0 045 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency resp dB p Timit | U inty| Maximum-pe d

(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 03 0.1 17 2.0 020 0.6
125 0.1 0.1 17 15 0.20 0.6

250 0.1 0.0 17 L5 0.20 0.6

500 0.1 0.1 18 15 0.20 0.6

1000 0.0 0.0 0.0 1.0 0.20 0.6

2000 0.1 0.1 0.0 20 0.20 0.6

4000 0.4 03 0.1 3.0 0.20 0.6

8000 24 0.6 02 5.0 0.20 0.7

Date of Calibration : 29 Jan. 2024 419
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5. Long-term stability

- Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
ime
value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) |~ class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 29 Jan. 2024 548
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
123 123.0 0.0 L1 0.30 03
122 1220 0.0 11 0.30 0.3
121 121.0 0.0 L1 0.30 03
120 120.0 0.0 L1 0.30 0.3
119 119.0 0.0 L1 0.30 03
114 114.0 0.0 L1 0.30 03
109 109.0 0.0 11 0.30 0.3
104 104.0 0.0 L1 0.30 03
99 99.0 0.0 11 0.30 03
94 94.0 0.0 11 030 03
89 89.0 0.0 L1 0.30 03
84 84.0 0.0 L1 0.30 0.3
79 79.0 0.0 11 0.30 03
74 74.1 0.1 11 030 03
69 69.1 0.1 11 0.30 03
64 64.0 0.0 11 030 03
59 59.0 0.0 L1 0.30 03
54 54.0 0.0 11 0.30 03
49 49.0 0.0 L1 030 03
44 440 0.0 11 0.30 03
39 39.0 0.0 L1 0.30 0.3
Date of Calibration : 29 Jan. 2024 6/9
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7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
34 341 0.1 11 0.30 03
33 332 0.2 1.1 0.30 03
32 322 0.2 L1 0.30 03
31 313 0.3 L1 0.30 03
30 303 03 11 0.30 03
8. Level linearlity including the level range control
At reference sound level on the reference level range
Anticipated Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
Range
value (dB) value (dB) [value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 L1 0.30 03
30-120 94.0 94.0 0.0 11 0.30 03
20-110 94.0 94.0 0.0 1.1 0.30 03
20-100 94.0 94.0 0.0 1.1 0.30 03
Date of Calibration : 29 Jan. 2024 719
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range -
Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
fanee value (dB) value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 45 450 0.0 11 030 0.3
30-120 3s 350 0.0 L1 0.30 0.3
20-110 25 254 0.4 11 030 03
20-100 25 252 02 11 0.30 03
2090 25 25.0 0.0 L1 030 0.3
20-80 25 250 0.0 11 030 0.3
9. Tone burst response
Time Toncburst Measured | Deviated | Acceptance | Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, To(ms) | value (dB) |value (dB)| limit class 2(dB) | ~ (+dB) of measurement (+dB)
200 1158 0.2 +1.0 0.20 03
Fast 2 98.2 -0.8 +1.0;-2.5 0.20 0.3
025 89.5 05 +15;-5.0 0.20 03
200 109.5 0.1 +1.0 0.20 03
Slow
2 89.8 02 +1.0;-5.0 0.20 03
200 109.9 0.1 +1.0 020 03
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
025 80.9 0.1 +1.5;-5.0 0.20 03
Date of Calibration : 29 Jan. 2024 89
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10. Peak C sound level

Number of cycles | Anticipated | Measured | Deviated p L M: P d
in test signal value (dB) | value (dB) |value (dB)| limit class 2(+dB)|  (+dB) of measurement (+dB)
Complete cycle 1254 1258 04 3.0 0.20 0.35
Positive halfcycle | 124.4 1242 02 20 0.20 035
Negative half cycle | 124.4 124.2 0.2 2.0 0.20 0.35

11. Overload indication

Measured value (dB) _
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB) [limit class 2(+dB)|  (+dB) of measurement (+dB)
133.0 133.0 0.0 15 0.20 0.25

12. High-level stability

Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : Approved by :
Wik 5 d
(Mr. Wittawat Supanich)
=
Electrical and mmg’!grds Laboratory
Date of Calibration : 29 Jan. 2024 Industrial Metrology and Testing Service Centre
Date of Issue : 30 Jan. 2024 Ref : 2011267010300008004
End of Certificate 9/9
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Preamplifier :-

Standards used :

w

. Decade Attenu:

voa

Date of Receipt 3 Jan. 2024

Date of Calibration : 30 Jan. 2024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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 :(2343)°C

Manufacturer :ACO Relative Humidity 1(50+15) %

Model 16236 Ambient Pressure :(101.325+1.5) kPa

Serial No. 1212015

Microphone : 7052NR No.76236

- Band Pass Filter Wavetek 752A S/N 90010494.

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

ator 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.
6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.
8.

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

MTC No. EEL. BP. 14/0167
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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 (2013). 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 Acoustic | Measured value (dB) | Deviation P! ¢ i P d
Signal (dB)  |Before adjust| After adjust| value(dB) limit class 2(+dB)| ~ (+dB) of measurement (+dB)
113.93 113.8 1139 0.0 1.0 030 N/A
Note: The external was firstly The internal

was then completed at the display of 1139 dB.

2. Self-generated noise

2.1 Normal test

Measured value | Uncertainty | Maximum-permitied uncertainty
(dB) (+dB) of measurement (+dB)
24.6 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty
Weighting| value (dB) | (+dB) of measurement (+dB)
A-Weight|  18.7 0.10 N/A
C-Weight|  20.7 0.10 N/A
Flat 26.3 0.10 N/A
Date of Calibration : 30 Jan. 2024 3/9
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3. ical signal test of freq|
Frequency | Deviation from frequency response curve(dB) ptance limit | P d

(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

125 0.5 0.6 0.4 L5 0.45 0.6
1000 -1.0 -1.0 -0.8 1.0 0.45 0.6
8000 0.6 0.6 0.7 5.0 0.45 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) ptance limit [C permitted

(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

63 0.1 0.0 -0.1 2.0 0.20 0.6

125 0.1 0.1 0.0 1.5 0.20 0.6

250 0.0 0.0 0.0 L5 0.20 0.6

500 0.0 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.1 -0.1 0.0 2.0 0.20 0.6
4000 -04 -0.4 -0.1 3.0 0.20 0.6
8000 -0.6 -0.6 -0.2 5.0 0.20 0.7

Date of Calibration : 30 Jan. 2024
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5. Long-term stability

—

MTC No. EEL. BP. 14/0167

e Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
End 00 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
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7. Level lincarity on the reference level range

-

MTC No. EEL. BP. 14/0167

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted uncm‘
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
123 123.0 0.0 L1 030 03
122 122.0 0.0 L1 030 0.3
121 121.0 0.0 L1 030 03
120 120.1 0.1 L1 030 03
119 119.1 0.1 L1 030 03
114 114.0 0.0 L1 030 0.3
109 109.0 0.0 L1 030 03
104 104.0 0.0 L1 030 03
99 99.0 0.0 L1 030 03
94 94.0 0.0 L1 030 03
89 89.0 0.0 11 0.30 03
84 84.0 0.0 L1 030 03
79 79.0 0.0 L1 030 03
74 74.1 0.1 L1 0.30 03
69 69.1 0.1 L1 030 03
64 64.0 0.0 L1 030 03
59 59.0 0.0 L1 030 0.3
54 54.0 0.0 L1 0.30 03
49 9.0 0.0 L1 030 0.3
44 4.0 0.0 L1 0.30 03
39 39.0 0.0 L1 030 03
Date of Calibration : 30 Jan. 2024 6/9
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted unccnaml—y‘
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (:+dB)

34 34.1 0.1 11 0.30 0.3

33 33.1 0.1 L1 0.30 0.3

32 321 0.1 1.1 0.30 0.3

31 312 0.2 11 0.30 0.3

30 30.2 0.2 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
fanee value (dB) value (dB) |value (dB)limit class 2(+dB)|  (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 L1 0.30 03
30-120 94.0 94.0 0.0 11 0.30 0.3
20-110 94.0 94.0 0.0 L1 0.30 03
20-100 94.0 94.0 0.0 L1 0.30 0.3

Date of Calibration : 30 Jan. 2024

719

- W

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 goveror of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Office/Laboratory

S0i 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

FM.BLMTC.002 Rev.

ice
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2577 9009
E-mall : rumpai@tistr.or.th Website:www.tistr.or.th

Fax. (66) 0 2579 8592
E-mail : sumaleegtistr.or.th

Fax. (66) 0 2323 9165
E-mall : mtcatistr.orth

Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Websitewwwistr.or.th

Fax. (66) 0 2579 8592
E-mail : sumaleegtistr.or.th

Fax. (66) 02323 9165
E-mail : mtc@tistr.or.th

NSC-TISI-TIS 17025
CALIBRATION 0037

QTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BP. 14/0167

8. Level lincarlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated t i i P d j
Range
value (dB) value (dB) | value (dB)| limit class 2(+dB)| ~ (+dB) of measurement (+dB)
40-130 45 45.0 0.0 L1 0.30 03
30-120 35 35.0 0.0 L1 030 03
20-110 25 254 04 L1 030 03
20-100 25 254 04 L1 0.30 03
20-90 25 25.2 0.2 11 030 03
20-80 25 25.2 0.2 L1 030 03
9. Tone burst response
Time Toneburst Measured | Deviated p L permitted 4‘
Weighting | Duration, Th(ms) | value (dB) |value (dB)| limit class 2(dB) | ~ (+dB) of measurement (+dB)
200 1158 02 £1.0 0.20 03
Fast 2 98.8 0.2 +1.0;-2.5 0.20 03
0.25 89.6 04 +1.5;-5.0 0.20 03
200 109.5 -0.1 +1.0 0.20 03
Slow
2 89.6 0.4 +1.0;-5.0 0.20 03
200 1100 0.0 £1.0 0.20 03
SEL 2 90.0 0.0 +1.0; 2.5 0.20 03
0.25 80.9 0.1 +1.5;-5.0 0.20 03
Date of Calibration : 30 Jan. 2024 8/9
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10. Peak C sound level

Number of cycles Anticipated | Measured | Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
in test signal value (dB) | value (dB) |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+dB)
Complete cycle 1254 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 1243 0.1 20 0.20 0.35
Negative half cycle 1244 1243 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB) r S T
Deviated Acceptance | U May P
Positive Negative
one-half cycle one-half cycle value (dB) limit class 2(+dB)| ~ (+dB) of measurement (+dB)
133.0 133.0 0.0 15 0.20 0.25
12. High-level stability
N Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
fme value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Do 20 0.0 03 0.10 0.1
End 129.0
Calibrated by : Approved by :
Wittt S,

(Mr. Wittawat Supanich)

Eleetrical and Electto ﬂlﬂr s Laboratory

Date of Calibration : 30 Jan. 2024 Industrial Metrology and Testing Service Centre

: 31 Jan. 2024 Ref: 2011267010300008005

Date of Issue
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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 1 ACO Relative Humidity :(50 £ 15) %

Model 16236 Ambient Pressure :(101.325+1.5) kPa

Serial No. 1212016

Microphone : 7052NR No.76237

Preamplifier -

Standards used :

- Band Pass Filter Wavetek 752A S/N 90010494.

»

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.
Decade Attenuator Ando AL-205 S/N 00464602.

[ ol o

- 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,

ol

Measuring Amplifier Briiel&K jer 2636 S/N 1537484,

Date of Receipt 3 Jan, 2024
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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 (2013). 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 Acoustic Measured value (dB) | Deviation P! ! Pe d
Signal (dB) Before adjust| After adjust| value(dB) [limit class 2(+dB)|  (+dB) of measurement (+dB)
113.93 114.1 1139 0.0 1.0 0.30 N/A
Note: The external calibrati j was firstly The internal

was then completed at the display of 1134 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty | Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
24.5 0.10 N/A

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

Frequency | Measured | Uncertainty | Maximum-permitted uncertainty

Weighting| value (dB) | (+dB) of measurement (+dB)

A-Weight| 139 0.10 N/A
C-Weight| 184 0.10 N/A
Flat 24 0.10 N/A
Date of Calibration : 30 Jan. 2024 3/9
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3. Acoustical signal test of freq.
Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 03 0.4 0.4 1.5 045 0.6
1 000 =10 -1.0 -1.0 1.0 0.45 0.6
8000 03 0.3 0.8 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) p Timit |C i i P d

(Hz) A-weight | C-weight Flat class2 (+dB) | (+dB) of measurement (+dB)
63 0.1 01 00 2.0 020 0.6
125 00 0.1 0.1 15 0.20 06
250 0.1 0.1 0.1 L5 020 06
500 0.1 0.1 0.1 15 020 0.6

1000 0.0 0.0 0.0 1.0 020 06

2000 0.1 0.1 00 20 0.20 06

4000 0.4 03 0.1 3.0 020 0.6

8000 0.6 0.6 02 50 020 07
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5. Long-term stability
N Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
ime
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
—
Frequency Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 30 Jan. 2024 i
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance limit Uncertainty Maximum-permitted unccnm
value (dB) value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
123 123.0 0.0 11 0.30 03
122 122.0 0.0 i 030 0.3
121 121.0 0.0 11 030 0.3
120 120.0 0.0 L1 0.30 03
119 119.0 0.0 L1 0.30 0.3
114 114.0 0.0 1 030 0.3
109 109.0 0.0 L1 0.30 0.3
104 104.0 0.0 L1 030 0.3
99 99.0 0.0 L1 0.30 0.3
94 94.0 0.0 11 030 0.3
89 89.0 0.0 11 030 03
84 84.0 0.0 1.1 0.30 0.3
79 79.1 0.1 11 0.30 03
74 74.1 0.1 11 0.30 0.3
69 69.1 0.1 L1 030 0.3
64 64.0 0.0 L1 030 03
59 59.0 0.0 11 0.30 0.3
54 54.0 0.0 L1 030 03
49 9.0 0.0 L1 0.30 03
44 44.0 0.0 11 0.30 03
39 39.0 0.0 L1 030 03
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7. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty

value (dB) value (@B) | value (4B) | class 2 (+dB) (+B) of measurement (+dB)
34 341 0.1 11 0.30 03
33 33 0.1 11 0.30 03
32 2.1 0.1 L1 0.30 03 :
31 312 02 11 0.30 03 |
30 302 02 11 030 03 |

8. Level lincarlity including the level range control

At reference sound level on the reference level range

Anticipated Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty
fanee value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 11 030 03
30-120 94.0 94.0 0.0 1.1 0.30 03
20-110 94.0 94.0 0.0 1.1 0.30 03
20-100 94.0 94.0 0.0 1.1 0.30 03
Date of Calibration : 30 Jan. 2024 749
—

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

FMBLMTC.002 Rev.

Head Office Office/Laboratory Office

NSC-TISI-TIS 17025

TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BP. 15/0167

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated |  Acceptance | inty | N permitted
fonee value (dB) value (dB)  |value (dB)|limit class 2(+dB)| ~ (+dB) of measurement (+B)
40-130 45 450 0.0 11 0.30 03
30-120 35 350 0.0 11 030 03
20-110 25 252 02 11 030 03
20-100 25 252 02 11 030 0.3
20-90 25 25.1 0.1 1A 0.30 0.3
20-80 25 24.9 -0.1 L1 030 03
9. Tone burst response
Time Toneburst Measured | Deviated [ Acceptance | Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Tb(ms) | value (dB) |value (dB)| limit class 2(dB) | (+dB) of measurement (+B)
200 115.6 0.4 +1.0 0.20 03
Fast 2 98.9 0.1 +1.0;-2.5 0.20 03
025 89.8 02 +1.5;-5.0 0.20 03
200 109.5 0.1 +1.0 0.20 03
Slow
2 89.8 0.2 +1.0;-5.0 0.20 03
200 109.9 0.1 +1.0 0.20 03
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
0.25 80.9 -0.1 +1.5;-5.0 0.20 03
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10. Peak C sound level

MTC No. EEL. BP. 15/0167

Number of cycles | Anticipated | Measured | Deviated | ~ Acceptance Uncertainty | Maximum-permitted uncertainty
in test signal value (dB) | value (dB) [value (dB)|limit class 2(+dB)[ ~ (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 04 3.0 0.20 035
Positive half cycle 1244 1243 -0.1 20 0.20 0.35
Negative half cycle 1244 1243 -0.1 2.0 0.20 0.35

11. Overload indication

|
|
|
|
|
|
‘.
1 dB
Measured value (45) Deviated Acceptance Uncertainty | Maximum-permitted uncertainty |
Positive Negative :
one-half cycle one-half cycle value (dB) |limit class 2(+dB)| ~ (+dB) of measurement (+dB) |
133.0 133.0 0.0 15 0.20 0.25 I ‘
12. High-level stability
Measured Deviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
Time el
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
a 0.0 0.3 0.10 0.1
End 129.0
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- Airgas Specialty Gases
Airgas i
. 6141 Easton Road
an Al Liquide company Plemsteadville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customer: BANGKOK INDUSTRIAL Customer PO Number: 5222002512
GAS COLTD
Par_1 Number: E02NI99E15AC255 Reference Number: 160-402443704-1
Cylinder Number: ~ EB0152519 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet: 330
Gas Code: H2S,BALN Certification Date: May 31, 2022
Expiration Date: May 31, 2025
Cort “EPA Traceabilty Prfocol
00R-A2S31, L oy rh . ot S 2012) document EPA
" moleimol basis uniess otherwise noled.
100 Not Uso This Cyinder boiow 100 peig i, 0.7
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration __Concentration Method __ Uncertainty Dates
HYDROGEN SULFIDE __50.00 PPM 4956 PPM Gi +-2.0% NIST Traceable  05/23/2022, 05/3112022
NITROGEN Balance -
CALIBRATION STANDARDS
Type _LotD Cylinder No __Concentration Uncertainty _ Expiration Date
—_——— e . TrceTey ExpimtionDate
GMIS  122401193440103 CC215534 49,62 PPN HYDROGEN SULFIDEINITROGEN  </-0.7% i 15,2023
RGM 1233 CC162437 4914 PPM HYDROGEN SULFIDENITROGEN  +-0.7% Jan 25, 2021
The SR, PRM or RGM oled above i ony in reforonce o the GMIS used n the assay and notpart of the anaiysi. .
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
“AA-OMAIOB-ARZ102TS NOUV Ny (4,2022
R — S e

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH ISO17025 REQUIREMENTS

K=2 95% UNCERTAINTY

NOTES:PRODUCED IN ACCORDANCE WITH ISO17025 REQUIREMENTS
K=2 95% UNCERTAINTY

PO# 5222002512

NET WEIGHT 4.74 Kgs

GROSS WEIGHT 28.5 Kgs

Approved for Release
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Airgas

an Air Liquide company

irgas Specialty Gases
Airgas USA, LLC
600 Union Landing Road
Cinnaminson, NJ 08077-0000
Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

82-401285019-1
3.4 CF

2215 PSIG

Part Number: EO3NI99EB0A0020 Reference Number:

Cylinder Number: LL193324 Cylinder Volume:

Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure:

PGVP Number: B52018 Valve Outlet:

Gas Code: NO,NOX,S02 Certification Date:
pi Sep 05,2026

Certfication performed
600/R-12/531, using the
uncertainty as stated below with

in accordance with “EPA Traceabilty Protocol for Assay and
pr listed,

660
Sep 05,2018

Gaseous Calibration

Analytical oy
5%

2012)°
for analytical interference. This cylinder has a total analytical

volumeAvolume basis unless otherwise noted.
Do Not Use This Cylinder beiow 100 psig.ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration __Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.71 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
NITRIC OXIDE 50.00 PPM 50.67 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G1 +/-1.0% NIST Traceable 08/27/2018, 09/05/2018
NITROGEN Balance
e S
CALIBRATION STANDARDS
Type _ LotID Cylinder No___Concentration Uncertainty ___Expiration Date
SLELL
NTRM 16060625 CC442585 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +-1.5% Jun 02, 2017
GMmIS 7042010104 CC503941 5.101 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Jun 01, 2020
NTRM 14010327 KAL004376 49.08 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Apr 17, 2024
The SRAM. PRM or RGM noted above is only in eference to the GMIS used i the assay and not part of the anal
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 NO FTIR Aug 09, 2018
Nicolet 6700 APW1100391 NO2 FTIR Aug 31,2018
Nicolet 6700 APW1100391 SO2 FTIR Aug 30, 2018

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
Gross weight: 17393 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocg
Document EPA-600/R-12/531. Al testing processes and measurements conform to the requird
ISO/IEC 17026 and to Airgas ISO 9001:2008 and relate only to items identified on this cer§
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

TESTING CERT No. 3082.05

) \ ) \\/\\_\‘h La »
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