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A Certificate of Calibration

ol NSC-TISI-TIS 17025
Callbration 0087
Equipment: Balance Certificate No.: C01213272
Model: ME36S Issued Date: 16 November 2021
Serial No. (or ID.): 27206085 Job No.: KSPR2115020
Manufacturer: Sartorius Page: 10of 3
Condition: In condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: ~ Temperature 25 °C + 0.3°C
Humidity 54 %RH + 2.4 %RH

Calibration Place: Integrated Research Center Co.,Ltd. ( MouA3aed )
122 Moo 2, Tambol Thatoom,

Amphur Srimahaphote, Prachinburi 25140 Thailand

Calibration By: Mr. Adinan Ninviboon

Calibration Date: 11 November 2021

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C0221 0500, C02210714

SERT

135 LoaRd ondd hiia
SPC RT Co., Ltd.

Q\/\/\o{voﬂk_

(Mr. Rungrod Jenkittrakulchai)

(Mr. Adinan Ninviboon)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be afiected by deviations from specified conditions. The iesults ielate only to the items tesied, calibrated or sampled. The report shall
not be reproduced except in full without approval of SPC RT Co., Ltd.

V3N 1eaid 0147 dafa
SPC RT CO., LTD.
419717 00003 1194 ¥op1R5575MABA 57 AWLAYNAN 101/1 WIINUNN9IN WwansElYUY NTUNWINILAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tal: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mall: Info.spcc@spe-rt.com Website: www.spe-rt.com

SPCC-FM-C01-10: 23 Nov 2020
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Part of DKSH Group
Certificate No.: C01213272 Page: 2 of 3
Calibration Results:
Before Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
el o | e Nominal Test Value 10000 (mg)
f@ ©) @@ Reference Points (mg)
'Dy @ & A B C D E
[:_r_;jzl l:p - -0.002 0.001 0.000 -0.001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0012
20000 0.0012
Departure of indication from nominal value., Readability 0.001  (mg)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
(mg) (mg) (mg) (mg) (mg)
1 1.0020 1.002 0.000 0.0035 2.01
5 5.0020 5.002 0.000 0.0035 2.01
10 10.0010 10.001 0.000 0.0049 2.00
50 50.0040 50.003 0.001 0.0063 2.00
100 99.9980 99.997 0.001 0.0082 2.00
500 499.9940 499.995 -0.001 0.013 2.00
1000 1000.0050 1000.002 0.003 0.016 2.00
5000 5000.0050 5000.002 0.003 0.027 2.00
10000 9999.9810 9999.976 0.005 0.033 2.00
20000 20000.0070 19999.981 0.026 0.048 2.00
30000 29999.9880 29999.933 0.055 0.080 2.00

V3w 10afid 1R dafa

SPC RT CO., LTD.

4191/l 00003 1194 ¥opaRT6TTHAEA 57 AUUAYNIN 101/1 UVIWINIIN WANSELTUY NTUNWINIUAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong, Bangkok 10260 Thailand
Tal: 0 2185 4333 Ext, 3300-3308 Fox: 0 2185 4424 E-mal: info.spcc@spe-rt.com Website: www.spe-rt.com

SPCC-FM-C01-10: 23 Nov 2020
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Part of DKSH Group Before Adjustment
Job No.KSPR2115020
Certificate No.: C01213272 Page: 3of 3 Correction of balance Readability:0.001mg
0.16 — 1
After Adjustment 0.14 +
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference. 0.12
ol Rl ol Nominal Test Value 10000 (mg) G
@) (@ > AP
1‘&7 @ ﬁ ©) (~'J ® Reference Points (mg) 0.08
N DO ®1® - &
(®)i(@ ®f® OPEC
@@ \© e A B c D E
= = 0.06
[ B T - -0.001 0.000 0.000 -0.001
0.04 =
= 0.02
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001  (mg) i L -
Nominal test value (mg) Standard Deviation g 71 <11
2000 0.0011 -0.02 =TT .
20000 0.0012 -0.04
1 10 100 1000 10000 100000
Display of balance
- - + =Uncert (-
Departure of indication from nominal value., Readability 0.001  (mg) R correction neeriC) BeeEh ()
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
(mg) (mg) (mg) (mg) (mg)
1 1.0020 1.002 0.000 0.0035 2.01
5 5.0020 5.002 0.000 0.0035 2.01 After Adjust
Job No.KSPR2115020
10 10.0010 10.001 0.000 0.0049 2.00 FveioneoElBsianeE Readability:0.001mg
50 50.0040 50.004 0.000 0.0063 2.00 0.1
100 99.9980 99.998 0.000 0.0082 2.00 0.08 =
500 499.9940 499.995 -0.001 0.013 2.00 0.06
1000 1000.0050 1000.005 0.000 0.016 2.00 0.04 &=
5000 5000.0050 5000.003 0.002 0.027 2.00 0.02 an T
10000 9999.9810 9999.977 0.004 0.033 2.00 o 1] T
20000 20000.0070 20000.003 0.004 0.048 2.00 .0.02 T T
30000 29999.9880 29999.986 0.002 0.080 2.00 e i
-0.06
The End of Certificate g
-0.1
1 10 100 1000 10000 100000
Display of balance
X Correction =Uncert (+) =Uncert (-)

v 10afid 0197 daia

SPC RT CO,, LTD.

41917 00003 1194 ¥ouaRT6TTABA 57 AUUAYNAN 101/1 WNINUTN9IN WWaNTElVU NTUNKIVILAT 10260

Branch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchak, Phrakhanong. Bangkok 10260 Thailand

Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mail: info.spcc@spe-rt.com Website: www.spe-rt.com SPCC-FM-C01-10: 23 Nov 2020
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Environmental

RECALIBRATION
DUE DATE:

May 25, 2023

< ;.é 2/%%. .

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

Calibration Certification Information
Cal. Date: May 25, 2022 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 751.08 mm Hg
Calibration Model #: TE-5028A Calibrator S/N: 1836
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.2210 4.5 1.50
2 3 4 1 0.9550 7.3 2.50
3 5 6 1 0.8660 8.8 3.00
4 7 8 1 0.7980 10.3 3.50
5 9 10 1 0.6080 17.5 6.00
Data Tabulation
Pa ( Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa AH( Ta/P a)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9890 0.8100 1.2216 0.9940 0.8141 0.7689
0.9853 1.0317 1.5771 0.9903 1.0369 0.9926
0.9833 1.1354 1.7277 0.9883 1.1412 1.0873
0.9813 1.2297 1.8661 0.9863 1.2359 1.1745
0.9718 1.5983 2.4433 0.9767 1.6064 1.5377
m= 1.54378 m= 0.96669
QSTD b= -0.02519 QA b= -0.01585
r= 0.99990 r= 0.99990
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
L Pa Tstd = P
Qstd=| 1/m <<_\/AH( Pstd )( Ta )>b> Qa=| 1/m << AH(Ta/Pa)> b>
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30.

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No. 21-65/0155

MTC No. EEL. BP.  10/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature @23+3)°C
Manufacturer : ACO ! Relative Humidity : (50 + 15) %

Model 1212 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 100012

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

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

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

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

5. Pressure Transmitter Vaisaia PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attaéhed herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 3 D‘ec. 2021

Date of Calibration 15 Dec. 2021 1/ ﬁV
b |

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.

’7 THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —‘

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

1. Sound Pressure Level

e AR
( THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0155 MTC No. EEL. BP.  10/1264

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

Nominal Output of Unit Under Test = 94 dB re 20puPa at 1000 Hz
Acoustic Output in dB re 20Pa, 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) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1008.4 8.4 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) . (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.70: +0.50 +3.0%

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

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae) )

Electrical and Electronic Standards Laboratory

Date of Calibration 15 Dec. 2021 Industrial Metrology and Testing Service Centre

Date of Issue 20 Dec. 2021 Ref : 2011264120305034001

End of Certificate 2/2

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

FM.BL.MTC.002 Rev.4

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

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

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

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

FM.BL.MTC.002 Rev.4

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

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

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

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




QTISTR

|
NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23+3)°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15) %

Model : HD9102 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 110038483

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on I[EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 3 Dec. 2021

Date of Calibration 17 Dec. 2021

l/\ﬂu

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

| NTSTR SR
’7 THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0155 MTC No. EEL. BP. 12/1264
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , 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 2
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TIEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.8 =112 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%)‘ (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1,22 +0.50 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration 17 Dec. 2021

Z/W

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

Tel. (66) 0 2577 9000

FM.BL.MTC.002 Rev.4

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

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

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

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

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

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

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

Office/Laboratory

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

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0155

MTC No. EEL. BP. 12/1264

Nominal Output of Unit Under Test = 114 dB re 20iPa at 1000 Hz

Acoustic Output in dB re 20p.Pa , 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 2
1/2 inch Bruel&Kjaer 4180 113.92 -0.08 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Fréquency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.8 -11:2 +1.5 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 0.18 +0.50 +4.0%

Date of Calibration

Date of Issue

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by :

(Mr.Weerachai Deechaiyae)

17 Dec. 2021
20 Dec. 2021

End of Certi

. P'Té -
YRR
Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011264120305034003

ficate 3/3

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

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

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

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

Office/Laboratory
Soi 1C, Bangpoo Industrial

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

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

FM.BL.MTC.002 Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th

Estate, Sukhumvit Road,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 135046798

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 3 Dec. 2021

Date of Calibration : 16 Dec. 2021

1/2\V

TISTR

o

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP.  11/1264
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa 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 93.94 -0.06 +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 =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 0.95 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

=

3. The microphone volume correction was included at level of 0.16 dB from man ‘.’_,z:"'

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

e,

o g [
Electrical and Electronic gan(iards Laboratory

Date of Calibration 1 16 Dec. 2021 Industrial Metrology and Testing Service Centre

Ref : 2011264120305034002
End of Certificate 2.(2

Date of Issue : 20 Dec. 2021

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.

The results relate only to the items tested/calibrated or value assigned.
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Request No. 21-65/0155 MTC No. EEL. BP. 16/1264

CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 23 E3)C
Manufacturer : Delta OHM Relative Humidity :(50+15)%
Model : HD 2010UC Ambient Pressure :(101.325+1.5) kPa
Serial No. : 11040842480

Microphone : Type UC-52 No.121411

Preamplifier : Delta Type HD2010PNE2 No.11001019

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
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.
6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.
8. Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021
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9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.

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

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

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

Calibration Procedure :

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

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

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

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

k=2, providing a level of confidence of approximately 95%.
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.93 113.8 113.9 0.0 0.30 1.4

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

Date of Calibration

was then completed at the display of

114.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
255 0.10

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

Frequency [Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting 18.4 0.10
C-Weighting 231 0.10
Flat 27.2 0.10

: 14 Jan. 2022
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3. Acoustical signal test of frequency weightings
Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
() (dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.5 0.5 0.4 0.40 2.0
1 000 -0.6 -0.6 -0.6 0.40 1.4
4000 -0.8 0.7 -0.9 0.40 3.6
4. Electrical signal test of frequency weightings
Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
e (dB) (@B) (@B) (+dB) Class 2 (+dB)
63 0.0 =03 -0.2 0.20 2.9
125 0.0 -0.2 =021 0.20 2:0
250 0.0 -0.4 -0.1 0.20 10
500 0.0 -0.2 -0.1 0.20 1:9
1 000 0.0 0.0 0.0 0.20 1.4
2000 0.0 0.0 0.1 0.20 2.6
4000 0.0 0.0 0.1 0.20 3.6
8 000 0.0 #0:1 0.1 0.20 5.6
Date of Calibration  : 14 Jan. 2022 4/8
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

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

5.2 Time weightings at 1 kHz

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

6. Level linearity on the reference level range

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
120 120.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 1.4
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 1.4
84 83.9 -0.1 0.30 1.4
Date of Calibration : 14 Jan. 2022 5/8
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
79 78.9 =01 0.30 1.4
74 73.9 -0.1 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.9 =021 0.30 1.4
59 58.9 -0.1 0.30 1.4
54 53.9 -0.1 0.30 1.4
49 49.0 0.0 0.30 1.4
44 44.0 0.0 0.30 1.4
43 43.0 0.0 0.30 1.4
42 41.9 -0.1 0.30 1.4
41 40.9 -0.1 0.30 1.4
40 39.9 -0.1 0.30 1.4
39 38.9 -0.1 0.30 1.4
Date of Calibration  : 14 Jan. 2022 6/8
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9. Peak C sound level

MTC No. EEL. BP. 16/1264

Request No. 21-65/0155 MTC No. EEL. BP. 16/1264
7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limits|
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
60-140 135 135.0 0.0 0.30 1.4
50-130 125 125.0 0.0 0.30 1.4
40-120 115 115.0 0.0 0.30 1.4
30-110 105 105.0 0.0 0.30 1.4
20-100 95 95.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits|
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.9 -0.1 0.20 e
Fast 2 99.0 0.0 0.20 +1.3;-2:8
0.25 89.9 -0.1 0.20 +1.8;=5.3
200 109.6 0.0 0.20 +1.3
Slow
2 90.0 0.0 0.20 +1.3; 5.8
200 110.0 0.0 0.20 +1.3
SEL 2 90.0 0.0 0.20 +1.3;-2.8
0.25 80.9 -0.1 0.20 +1.8;-5.3
Date of Calibration : 14 Jan. 2022 7/8
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Number of cycles in Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 135.4 135.0 -0.4 0.20 24
Positive half cycle 134.4 134.1 -03 0.20 1.4
Negative half cycle 134.4 134.1 -0.3 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
141.0 141.0 0.0 0.30 1.8
Calibrated by : Approved by :

‘. K¢ g
Electrical and EIQQMTES Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2011264120305034008
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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 : Delta OHM Relative Humidity 1 (50 +15) %
Model +HD 2010UC Ambient Pressure  : (101.325+1.5) kpa
Serial No. : 11040842479
Microphone : Type UC-52 No.114674
Preamplifier : Delta Type HD2010PNE2 No.11001018

Standards used :

—

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

N

. Condenser Microphone Britel&Kjar 4180 S/N 2889871,

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

- 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,

N O

- Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplifier Britel&Kjaer 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021

Date of Calibration : 17 Jan. 2022
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9. Power Amplifier Briiel&Kjeer 2706 S/N 1517650.

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

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

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

Calibration Procedure :

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

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

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

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

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

Date of Calibration  : 17 Jan, 2022
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1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | - Uncertainty Limit Class 2
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.94 113.8 113.9 0.0 0.30 1.4

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 114.0 dB.
2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
23.5 0.10

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

Frequency |Measured Value Uncertainty
Weighting (dB) (+dB)
A-Weighting 19.5 0.10
C-Weighting 252 0.10
Flat 273 0.10
Date of Calibration  : 17 Jan. 2022 3/8
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3. Acoustical signal test of frequency weightings
Deviation from response curve
Frequency e - Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)

125 0.3 0.3 0.2 0.40 2.0

1 000 -0.8 -0.8 -0.8 0.40 1.4
4000 -0.1 0.0 -0.1 0.40 3.6

4. Electrical signal test of frequency weightings
Deviation from response curve
Frequency e : Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)

63 0.1 -0.1 -0.3 0.20 2.5

125 0.1 0.0 -0.1 0.20 2.0

250 0.1 0.0 -0.1 0.20 1.9

500 0.0 0.0 0.0 0.20 1.9
1000 0.0 0.0 0.0 0.20 1.4
2000 -0.1 0.1 -0.1 0.20 2.6
4000 0.0 0.2 -0.4 0.20 3.6
8 000 0.0 0.1 -0.8 0.20 5.6
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5. Frequency and time weightings at 1 kHz . .
6. Level linearity on the reference level range (cont.)
5.1 Frequency weightings at 1 kHz . ) . iy
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
79 79.0 0.0 0.30 14
A-weighting 94.0 0.0 0.20 0.4
74 73.9 -0.1 0.30 1.4
C-weighting 94.0 0.0 0.20 0.4
69 68.9 =01 0.30 1.4
Flat 94.0 0.0 0.20 0.4
64 63.9 =0:1 0.30 1.4
5.2 Time weightings at 1 kH
o < 59 58.9 -0.1 0.30 1.4
Frequenc Measured Deviated Val 16} i imi
quency easure eviated Value neertainty Tolerance Limits 54 539 0.1 0.30 1.4
Weightin Value (dB dB +dB
ghting (dB) (dB) (+dB) Class 2 (+dB) p s o 0.30 14
Fast 94.0 0.0 .2 =
. = 44 43.9 -0.1 0.30 14
Slow 94.0 0.0 0.20 5
i 43 43.0 0.0 0.30 1.4
L 94.0 0. ; 5
= - e - 4 419 -0.1 0.30 1.4
41 41.0 0.0 0.30 14
6. Level li i he refi 1
evel linearity on the reference level range 40 399 01 0.30 14
Anticipated Measured Deviated Val Uncertai Tol imi
ip asure eviated Value ncertainty olerance Limits 39 380 01 0.30 o
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
120 119.9 <0:1 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 1.4
99 98.9 -0.1 0.30 14
94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 14
84 84.0 0.0 0.30 1.4
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7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limitg
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
60-140 135 1352 0.2 0.30 1.4
50-130 125 12521 0.1 0.30 1.4
40-120 115 115.0 0.0 0.30 1.4
30-110 105 105.0 0.0 0.30 1.4
20-100 95 94.9 -0.1 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits
Uncertainty
Weighting| Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 115.9 -0.1 0.20 =53
Fast 2 98.8 -0.2 0.20 +1,351:2:8
0.25 89.7 0.3 0.20 +1.8;-5.3
200 109.4 -0.2 0.20 +1.3
Slow
2 89.6 -0.4 0.20 +1.3; -5.3
200 110.0 0.0 0.20 +1.3
SEL 2 89.9 -0.1 0.20 #1,3;-2.8
0.25 80.8 -0.2 0.20 +1.8;-53
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9. Peak C sound level

Date of Calibration

Date of Issue
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(Mr. Wittawat Supanich)

117 Jan, 2022
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Number of cycles in Anticipated Measured Deviated value Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 135.4 135.3 =771 0.20 2.4
Positive half cycle 134.4 134.2 -0.2 0.20 1.4
Negative half cycle 134.4 134.2 =0.2 0.20 1.4
10. Overload indication
Measured value (dB)
S e Deviated value Uncertainty Tolerance Limits
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
141.0 141.0 0.0 0.30 1.8
Calibrated by : Approved by :

(MFe ypa)
VAT
Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre

Ref: 2011264120305034007
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9. Power Amplifier Briiel&Kjar 2706 S/N 1517650.

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

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

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,
Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140. N )
Calibration Procedure :

librated at  : Electrical and El i , Industrial Metrol d i i ; : : ; o ’
Catlibrated a ectrical and Electronic Standards Laboratory, Industrial Metro BEVANd Festiog Shvvige Centre This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280. were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration

Instrument Calibrated : Ambient Environment procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
iaan “onnd bevl MR - elpeestury H@3x3)°C direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
MSPINEE [ Relative iiidiyy :(50£15) % measurement method

Model :NL-42 Ambient Pressure : (101.325+1.5) kPa This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Serial No. : 00646442

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

Microphone : Type UC-52 No.153069 Metrology (Thailand).
i g - .4665 . " = = : =
Preamglaficr e NEANGE The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

Standards used :
measured values only.

1 Band Pass Filter Stanford Research Systems SR 650 S/N 28712. The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

- Condenser Microphone Briiel&Kjwr 4180 S/N 2889871. k=2, providing a level of confidence of approximately 95%.
- 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,

0 N A M AW N

- Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484,

Date of Receipt : 3 Dec. 2021
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3. Acoustical signal test of frequency weightings
1. Absolute Sensitivity
Deviation from response curve .
Reference Unit Under Test Tolerance Frequency Uncertainty Tolerance Limits
o A-weighting C-weighting Flat
Acoustic Signal Measured Value Deviation | Uncertainty | Timit Class 2 (Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)
(dB) (dB) (dB) (+dB) (+dB)
125 0.1 y 0.2 0.2 0.40 2.0
113.94 113.9 0.0 0.30 14
1 000 -04 -0.4 -0.4 0.40 14
Note: No adjustment. The internal calibration was display at 124.1 dB.
4000 -0.5 -0.5 -0.5 0.40 3.6

4. Electrical signal test of frequency weightings
2. Self-generated noise

Deviation from response curve

2.1 Normal test Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
Measured value Uncertainty (Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)
(dB) (+dB)
63 0.0 -0.1 -0.1 0.20 25
17.6 0.10
125 -0.1 0.0 0.0 0.20 2.0
250 -0.1 0.0 0.0 0.20 19
2.2 The microphone of the sound level meter was replaced by electrical signal input device
500 -0.1 0.0 0.0 0.20 1.9
Frequency Measured Value | Uncertainty
1000 0.0 0.0 0.0 0.20 1.4
Weighting (dB) (+dB)
2 000 0.0 0.0 0.0 0.20 2.6
A-Weighting 12.9 0.10
4000 0.0 0.0 0.0 0.20 3.6
C-Weighting 18.2 0.10
8 000 0.0 0.0 0.0 0.20 5.6
Flat 23.9 0.10
Date of Calibration  : 28-29 Dec. 2021 4/8
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5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

MTC No. EEL. BP. 19/1264

Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 0.4
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 1.4
135 135.0 0.0 0.30 14
134 134.0 0.0 0.30 1.4
133 133.0 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 14
Date of Calibration  : 28-29 Dec. 2021 5/8 &

The results relate only to the items tested/cal

ibrated or value assigned.

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

Head Office

35 Mu 3 Tambon 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.or.th

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

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-mail : sumalee@tistr.or.th

-
ATISTR

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0155

MTC No. EEL. BP. 19/1264

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

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 14
119 119.0 0.0 0.30 14
114 114.0 0.0 0.30 14
109 109.0 0.0 0.30 1.4
104 104.0 0.0 0.30 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 89.0 0.0 0.30 14
84 84.0 0.0 0.30 1.4
79 79.0 0.0 0.30 1.4
74 74.0 0.0 0.30 1.4
69 69.0 0.0 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 589 -0.1 0.30 14
54 53.9 -0.1 0.30 1.4
49 489 -0.1 0.30 1.4
44 439 -0.1 0.30 14
39 38.9 -0.1 0.30 1.4
34 33.9 0.1 0.30 1.4
29 28.9 -0.1 0.30 1.4
28 279 -0.1 0.30 1.4
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6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
27 26.9 -0.1 0.30 1.4
26 25.9 -0.1 0.30 1.4
25 24.9 =0;1; 0.30 1.4
7. Level linearlity including the level range control
Anticipated | Measured | Deviated - Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125. 125.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst [ Measured | Deviated Tolerence Limits
Uncertainty
Weighting | Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 126.0 0.0 0.20 413
Fast 2 108.9 -0.1 0.20 +1.3; -2.8
0.25 99.9 -0.1 0.20 +1.8;-5.3
- 200 119.5 0.1 0.20 +1.3
2 99.9 -0.1 0.20 +1:3;:<5.3
200 120.0 0.0 0.20 +13
SEL 2 100.0 0.0 0.20 +1.3;-2.8
0.25 90.8 -0.2 0.20 +1:8; =53
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9. Peak C sound level
Number of cycles in | Anticipated Measured Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 12583 =0T 0.20 24
Positive half cycle 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 124.4 124.1 -0.3 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
136.5 136.5 0.0 0.30 1.8
Calibrated by : Approved by :
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CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

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

Microphone : Type UC-52 No.142301

Preamplifier : Type NH-24 No.22410

Standards used :

—

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

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

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

. 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.

[« TN BN Y I N

. Measuring Amplifier Britel&Kjer 2636 S/N 1537484.
Date of Receipt : 3 Dec. 2021
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9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

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

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

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

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

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

Reference Unit Under Test Tolerance
Acoustic Signal Measured Value Deviation | Uncertainty | Limit Class 2
(dB) © (dB) (dB) (+dB) (+dB)
113.98 114.0 0.0 0.30 1.4

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

2. Self-generated noise

2.1 Normal test
Measured value Uncertainty
(dB) (+dB)
15.9 0.10

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

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

Date of Calibration  : 28-29 Dec. 2021

MTC No. EEL. BP. 18/1264
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3. Acoustical signal test of frequency weightings

Deviation from response curve . o
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 2 (+dB)
125 0.0 0.1 0.1 0.40 2.0
1 000 0.3 -0.3 2053 0.40 1.4
4000 =2:0 -2.0 -2.0 0.40 3.6
4. Electrical signal test of frequency weightings
Deviation from response curve : =
Frequency Uncertainty Tolerance Limits
() A-weighting C-weighting Flat
Hz
(dB) (dB) (dB) (+dB) Class 2 (+dB)
63 -0.1 -0.1 0.0 0.20 25
125 -0.1 0.0 0.0 0.20 2.0
250 -0.1 0.0 0.0 0.20 1.9
500 0.0 0.0 0.0 0.20 1.9
1 000 0.0 0.0 0.0 0.20 1.4
2000 0.0 0.0 0.0 0.20 2.6
4000 0.0 0.0 0.0 0.20 3.6
8000 0.1 0.0 0.0 0.20 5.6
Date of Calibration  : 28-29 Dec. 2021 4/8 4
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5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

MTC No. EEL. BP. 18/1264

Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94.0 0.0 0.20 0.4
C-weighting 94.0 0.0 0.20 04
Flat 94.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 2 (+dB)
Fast 94.0 0.0 0.20 0.3
Slow 94.0 0.0 0.20 0.3
Leq 94.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
137 137.0 0.0 0.30 1.4
136 136.0 0.0 0.30 1.4
135 135.0 0.0 0.30 1.4
134 134.0 0.0 0.30 1.4
133 133.0 0.0 0.30 1.4
132 132.0 0.0 0.30 1.4
131 131.0 0.0 0.30 1.4
Date of Calibration  :28-29 Dec. 2021 5/84
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Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (+dB)
130 130.0 0.0 0.30 1.4
129 129.0 0.0 0.30 1.4
124 124.0 0.0 0.30 1.4
119 119.0 0.0 0.30 1.4
114 114.0 0.0 0.30 1.4
109 109.0 0.0 0.30 14
104 104.1 0.1 0.30 14
99 99.0 0.0 0.30 1.4
94 94.0 0.0 0.30 1.4
89 88.9 -0.1 0.30 1.4
84 84.0 0.0 0.30 14
79 78.9 -0.1 0.30 14
74 74.0 0.0 0.30 1.4
69 68.9 -0.1 0.30 1.4
64 63.9 -0.1 0.30 1.4
59 58.9 -0.1 0.30 14
54 54.0 0.0 0.30 1.4
49 48.9 -0.1 0.30 1.4
44 43.9 -0.1 0.30 1.4
39 38.9 -0.1 0.30 1.4
34 339 -0.1 0.30 1.4
29 28.9 -0.1 0.30 14
28 27.9 -0.1 0.30 1.4
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6. Level linearity on the reference level range (cont.)

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

Anticipated | Measured | Deviated ; Tolerence Limits
Uncertainty
Range Value Value Value Class 2
(dB) (dB) (dB) (+dB) (+dB)
20-130 125 125.0 0.0 0.30 1.4
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limits
Uncertainty
Weighting | Duration, Tb Value Value Class 2
(ms) (dB) (dB) (+dB) (dB)
200 126.0 0.0 0.20 413
Fast 2 109.0 0.0 0.20 +1.3;-2.8
0.25 99.9 -0.1 0.20 +1.8;-5.3
200 119.6 0.0 0.20 +1.3
Slow
2 100.0 0.0 0.20 +1.3;-5.3
200 120.0 0.0 0.20 +13
SEL 3 100.0 0.0 0.20 +53; 2.8
0.25 90.9 -0.1 0.20 +1.8;-5.3
Date of Calibration  : 28-29 Dec. 2021 718
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9. Peak C sound level
Number of cyclesin | Anticipated Measured | Deviated value | Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 2 (+dB)
Complete cycle 125.4 1253 =051 0.20 24
Positive half cycle 124.4 124.1 -0.3 0.20 1.4
Negative half cycle 124.4 124.1 -0.3 0.20 1.4
10. Overload indication
Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 2 (+dB)
136.5 136.5 0.0 0.30 1.8
Calibrated by : Approved by :
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Electrical and Electronic Standards Laboratory

(Mr. Tawikiat Iamsamran)
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