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u>3 National Institute of Metrology (Thailand)

NIMT

Certificate of Calibration

Certificate No.  °  AA-2018-22
Issued by : Acoustics Laboratory
Acoustics and Vibration Group

Page 1 of 5 pages

MEASUREMENT ITEM : Sound Calibrator

MANUFACTURER : RION
MODEL/TYPE : NC-75
SERIAL NUMBER 1 34480442
CUSTOMER : MET Co., Ltd.

36/659 Moo 6, T. Bangrakphatthana,
A. Bangbuathong, Nonthaburi 11110

MEASUREMENT DATE : 28 September 2022

The reported measurement result relates only to the measurand and applies only at the time of measurement.
The calibration resutls only marked with an asterisk * in this certificate are not included in the scope of accreditation.
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence

of approximately 95%. This calibration certificate may not be reproduced other than in full except with the permission of the
Director of National Institute of Metrology (Thailand).

Reference Date Authorized Signatory Person in charge

AUVC844-01/22 29 September 202: Al ,Bwp-, v g

(Dr. Charun Yafa) (Sawitri Srisatjarak)

This certificate is consistent with the capabilities that are included in Appendix C of the MRA drawn L by the CIPM. Under the MRA,
all participating institutes recognize the validity of each other's
the quantities, ranges and measurement uncenalnnes specified in Appendix C
(for details see http://www.bipm.org).

National Institute of Metrology (Thailand)
Ministry of Higher Education, Science, Research and Innovation

3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120, Thailand. Tel: (66) 2577 5100, Fax: (66) 2577 3659
75/7 Rama VI Road, Rachathewi, Bangkok 10400, Thailand. Tel: (66) 2354 3700, Fax: (66) 2354 3692
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UNCERTAINTY OF MEASUREMENT

The stated uncertainty is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage factor k=2. It has been determined in accordance with EA
publication EA-4/02 M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and
JCGM 100:2008 “Evaluation of measurement data --Guide to the Expression of Uncertainty in
Measurement (GUM 1995 with minor corrections)”. The value of the measured lies within the
assigned range of value with a probability of 95 %.

Maximum-permitted
Parameter Uncertainty | uncertainty of measurement
at SPL94 dB | for a coverage probability of
95%
1.Sound Pressure level 0.08 0.15
2. Frequency 0.1 0.2
3. THD+N 0.1 0.5
TRACEABILITY

This certificate provides traceability of measurement to recognized national standards, and to the
realization of the International System of Units (SI).

us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2018-22 Page 4 of 5 pages

MEASUREMENT RESULTS

1. Sound pressure level

Specified sound Measured value Deviated value!!! | Acceptance Limit
pressure level (dB) (dB) (dB) (dB)

Microphone 4180 Serial No.1395446
94 [ 94.15 [ 0.15 [ 025

Note ['l': The deviated value is the absolute value of the difference between the measured
value and the corresponding specified sound pressure level.

2. Frequency*®

S::]le:gy Measured value Deviated value®® | Acceptance Limit
o
(Hz) (Hz) (%) (%)
At the sound pressure level of 94 dB
1000 [ 10000 | 0.0 [ 0.7

Note 2! . The deviated value is the absolute value of the difference in percent between the
measured value and the corresponding specified frequency.

ud National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2018-22 Page 3 of 5 pages

ENVIRONMENTAL CONDITIONS

Ambient condition in the laboratory are as follows :

Temperature : (23.0+1.0) °c
Pressure 1 (101.325 £1.500) kPa
Relative Humidity : (50.0 £ 15.0) %

Reference Condition : 101.325 kPa, 23.0 °C and 50.0 %RH.

Calibration Condition
Preconditionings 16 hours at ambient conditions.
Measurement Conditions : ~ The average values during measurement are
(100313 = 0.014) kPa, (22.0 £ 0.3) °C and (57.0 + 2.1) %RH

MEASUREMENT METHOD

The sound pressure level, frequency and total distortion of the sound calibrator was measured
using the reference microphone. The insert voltage technique was employed and the
measurement procedure was based on IEC 60942-2017.

Reference Microphone
4180 serial no.1395446

TABULATION OF RESULTS

The following tables give the calibration results and associated measurement uncertainties at
95% of confidence level. The calibration results of sound pressure level which quoted in dB with
reference to 20 pPa are corrected to the values under the reference environmental conditions.

The calibration results exclude the calibrator pressure correction but include the microphone
volume correction, which was obtained from the manufacturer instruction manual of the sound
calibrator, at the level of 94 dB.

us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number AA-2018-22 Page 5 of 5 pages

3. Total distortion + Noise*

Microphone 4180 Serial No.1395446

Measured value'”! Maximum total distortion + Noise
(%) (%)
At the sound pressure level of 94 dB
02 [ 25

Note . The measured value is the total distortion, measured over the frequency °
range from 20 Hz to 20 kHz. The measured value must not exceed the
maximum total distortion + noise appeared in the table.

End of Certificate of Calibration
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(Sweet) [GITRTVEID)
7/1/2024 8:00u. 2,602,276.00 1,307 TYMI
7/2/2024 8:00 . 2,603,488.00 1212 otid
7/3/2024 8:00U. 2,604,517.00 1,029 vy I
7/4/2024 8:00U. 2,605,473.00 956 oiid
7/5/2024 8:00U. 2,606,643.00 1,170 vyms3
7/6/2024 8:00u. 2,608,536.00 1,893 0130
7/7/2024 8:00U 2,609,543.00 1,007 BYINI
7/8/2024 8:00 . 2,610,579.00 1,036 FYMI
7/9/2024 8:00 . 2,611,604.00 1,025 0130
7/1012024 8:00U. 2,612,759.00 1,155 VYW
7/11/2024 8:00U. 2,613,423.00 664 yymi
7/12/2024 8:00 1. 2,614,694.00 1271 0130
7/13/2024 8:00U 2,615,748.00 1,054 BYINI
7/14/2024 8:00U 2,616,886.00 1,138 YT
7/15/2024 8:00 . 2,617,947.00 1,061 013d
7/16/2024 8:00u. 2,619,062.00 1115 ¥Yms
71712024 8:00U. 2,619,999.00 937 s
7/18/2024 8:00U. 2,621,262.00 1263 o3l
7/19/2024 8:00U. 2,622,535.00 1273 BYMS
/2012024 8100 U, 2,623,756.00 1221 FYM5
712172024 8:00U. 2,624,683.00 927 oiid
712212024 8:00 2,625,946.00 1263 YW
712312024 8:00U 2,626,627.00 681 b b
71242024 8:00 1. 2,627,521.00 894 8130
7/25/2024 8:00 . 2,628,118.00 597 vYyms
7/26/2024 8:00U. 2,629,236.00 1118 Foms
72712024 8:00U. 2,630,150.00 914 aiid
7/28/2024 8:00U. 2,630,929.00 779 ¥ons
7/29/2024 8:00 . 2,631,000.00 n YYINI
7/3012024 8:00 . 2,631,799.00 799 0130
7/3112024 8:00U 2,632,676.00 877 FYWs
I @UAL/TI) 31,707
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9/1/2024 8:00u. 2,661,362.00 1,207 810
9/2/2024 8:00u 2,661,733.00 37 ¥Yms
9/3/2024 8:00 . 2,662,468.00 735 0150
9/4/2024 8:00U. 2,662,624.00 156 YW

/5/2024 8:00u. 2,662,844.00 220 BYMT
9/6/2024, 8:00U. 2,663,038.00 194 o130
9/7/2024 8:00u 2,663,038.00 0 vyms
9/8/2024 8:00u. 2,663,100.00 62 vYmI
9/9/2024 8:00 . 2,663,217.00 117 o130
9/10/2024 8:00u. 2,663,350.00 133 vyms
9112024 800U, 2,663,492.00 142 FMs
9/12/2024 800U, 2,664,017.00 525 0130
9/13/2024 8:00U. 2,664,125.00 108 o130
9/14/2024 8:00 . 2,664,236.00 111 0130
9/15/2024 8:00u. 2,664,323.00 87 YIS
9/16/2024 8:00U. 2,664,857.00 534 0130
9/17/2024 8:00U. 2,664,961.00 104 Vs
9/18/2024 8:00 U, 2,665,125.00 164 FYMS
9/19/2024 8:00U. 2,665,276.00 151 o130
912012024 8:00u. 2,666,294.00 1,018 ¥y
9/21/2024 8:00 U, 2,666,294.00 0 WYIN3
9/22/2024 8:00U. 2,668,906.00 2612 0130
9/23/2024 8:00u 2,669,752.00 846 By
9/24/2024 8:00U. 2,671,153.00 1,401 WS
9/25/2024 8:00 . 2,672,291.00 1,138 o13d
9/26/2024 8:00 . 2,673,465.00 1174 8150
912712024 8:00U. 2,674,648.00 1,183 87130
9/28/2024 8:00U. 2,676,138.00 1,490 WYIMT
9/29/2024 8:00U 2,677,484.00 1,346 8130
9/30/2024 800U, 2,678,585.00 1,101 WS

I (@U./51) 18,430
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8/1/2024 8:00 U, 2,633,542.00 866 8130
8/2/2024 8:00 . 2,634,331.00 789 BYINT
8/3/2024 8:00 1. 2,635,206.00 875 8130
8/4/2024 8100 U 2,636,542.00 1336 Foms
8/5/2024 8:00 . 2,637,259.00 717 FYMs
8:00U. 2,638,111.00 852 o130
8/7/2024 8:00U. 2,638,949.00 838 WYINT
/82024 8:00 1. 2,639,958.00 1,009 FYWI
8/9/2024 8:00U. 2,640,593.00 635 0130
8/10/2024 8:00U. 2,641,405.00 812 FYINS
8/11/2024 8:00 . 2,641,911.00 506 IYMS
8/12/2024 8:00U. 2,641,973.00 62 8130
8/13/2024 8:00U. 2,642,790.00 817 o150
8/14/2024 8:00U. 2,643,601.00 sl YT
8/15/2024 8:00U. 2,644,413.00 812 o15d
8/16/2024 8:00u. 2,644,558.00 145 ¥YMI
8/17/2024 8:00u. 2,645,442.00 884 FYMS
8/18/2024 8:00 U 2,646,321.00 879 o130
8/192024 8:00U. 2,647,308.00 987 Foms
8/20/2024 8:00U. 2,648,268.00 960 ang
8/21/2024 8:00U. 2,649,276.00 1,008 Ll
8/22/2024 8:00u 2,650,380.00 1,104 Yz
8/23/2024 8:00 W 2,651,497.00 1117 ¥y
8/24/2024 8:00U 2,652,350.00 853 8130
8/25/2024 8:00 W 2,653,296.00 946 PRt
8/26/2024 8:00u 2,654,129.00 833 voms
27/2024 8:00 1. 2,655,002.00 873 8130
8/28/2024 8:00U. 2,656,733.00 1,731 W3
8/29/2024 8:00U. 2,657,902.00 1,169 M
/3012024 8:00 . 2,659,059.00 1,157 8150
8/31/2024 8:00U. 2,660,155.00 1,096 FYWs
37U @U./31) 27479
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(Sweet) (au.n/3)
10/1/2024 §:00W 2,679,899.00 1314 8130
10122024 8:00U 2,681,240.00 1,341 at3d
10/3/2024 8:00U 2,682,419.00 1,179 ¥y
10/4/2024 8:00 U 2,683,575.00 1156 o130
10/5/2024 8:00U 2,684,547.00 972 sy
10/6/2024 8:001 2,686,080.00 1,533 BYMI
10/7/2024 8:00u 2,686,080.00 0 013d
10/8/2024 8:00U 2,687,231.00 1,151 vymy
10/9/2024 8:00U 2,688,221.00 990 FYWs
10/1012024 8:00 U 2,689,248.00 1,027 130
10/11/2024 8: 2,690,361.00 1113 Bms
10/12/2024 8: 2,691,450.00 1,089 Yy
10/132024 2,692,657.00 1,207 o130
10/14/2024 8:00U 2,694,039.00 1382 i3l
10/15/2024 8:00U 2,694,486.00 447 8150
10/16/2024 8:00 U 2,695,273.00 787 s
10/17/2024 8:00 U 2,696,546.00 1273 0iid
10/18/2024 81001 2,697,877.00 1331 o150
10/19/2024 8:00 W 2,700,419.00 2,542 WS
10/20/2024 8:00U 2,700,419.00 0 8130
10121/2024 8:00 1 2,701,457.00 1038 Fys
10/22/2024 8:00 U 2,703,155.00 1698 YW
10/23/2024 8:00U 2,704,295.00 1,140 0130
10/24/2024 8:00 U 2,705,230.00 935 FYMS
10/25/2024 8:00 U 2,706,528.00 1,298 Y3
10/26/2024 8:00U 2,707,592.00 1,064 0130
10/27/2024 8:00 U 2,708,497.00 905 s
10/28/2024 8:00u 2,709,683.00 1,186 By
10/29/2024 8:00 U 2,710,536.00 853 at3d
10/30/2024 8:00 U 2,711,892.00 1356 8130
10/31/2024 8:00U 2,712,963.00 1,071 0130
39 @U.A/T) 34378
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van nal . N )
(Sweet) (@u.u./9u)
11/1/2024 8:00u. 2,714,411.00 716 0130
11/2/2024 8:00U. 2,714,411.00 1,263 a13g
11/3/2024 8:00U. 2,717,276.00 930 B
11/4/2024 8:00u. 2,718,566.00 1,072 8i3d
11/5/2024 8:00 1. 2,720,078.00 943 FYMI
11/6/2024 8:00U. 2,721,273.00 984  yyms
11/7/2024 8:00U 2,722,399.00 1,048 o13d
11/8/2024 8:00U. 2,723,600.00 462 Iams
11/9/2024 8:00U. 2,725,100.00 969 FYms
11/10/2024 8:00u 2,726,389.00 415 BT
11/11/2024 8:00 1. 2,727,668.00 1271 YW
11/12/2024 8:00. 2,728,934.00 862 b B
11/13/2024 8:00U 2,729,994.00 827 oiid
1171472024 8 001, 2,731,315.00 677 ot3d
11152024 800w, 2,732,523.00 945 0130
11/16/2024 8:00u 2,733,851.00 1270 130
11/17/2024 8:00 . 2,734,606.00 989 FYMI
11/18/2024 8:00 1. 2,735,634.00 756 0150
1171922024 8:00U 2,736,861.00 1116 IRy
11/20/2024 8:00 . 2,737,927.00 1,029 YT
11/21/2024 8:00 1. 2,739,096.00 1,134 013d
11/22/2024 8100 U, 2,739,910.00 792 VY
11/23/2024 8:00u 2,741,130.00 1,254 BYM3I
11/24/2024 8:00U 2,742,114.00 1,079 8130
11/25/2024 8:00 M. 2,743,174.00 944 Fyms
11/26/2024 8:00U. 2,744,283.00 1,023 yyms
11/27/2024 8:00U. 2,745,166.00 1471 8130
11/28/2024 8:00U. 2,746,377.00 1,031 0130
11/29/2024 8:00U. 2,747,730.00 821 8150
11/3012024 8:00U. 2,748,604.00 1,299 LR
33 (/T 29.393
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12/1/2024 | 8:00w. 2,749,776.00 1,172 8130
1222024 | 8:00u. 2,750,627.00 851 8130
12/3/2024 | 8:00u. 2,751,853.00 1,226 YU
12/472024 | 8:00u. 2,753,030.00 1177 oi5d
12/5/2024 8:00U. 2,754,017.00 987 FYM3I
12/62024 | 8:00u 2,755,187.00 1,170 FYMI
12/72024 | 8:00u. 2,756,492.00 1305 0150
12/872024 | 8:00u. 2,757,846.00 1,354 YW
12/9/2024 8:00 1. 2,759,124.00 1,278 Y3
12/1012024 | 8:00u. 2,760,411.00 1,287 al30
12/112024 | 8:00 . 2,761,388.00 977 IYMI
121272024 [ 8: 00w, 2,762,647.00 1259 s
12132024 | 8:00u. 2,763,913.00 1266 ai3d
12/142024 | 8:00 1. 2,765,147.00 1234 8130
12/15/2024 [ 8:00 u. 2,766,310.00 1,163 o130
12/162024 | 8:00 . 2,767,280.00 970 13t
12/17/2024 | 8:00W. 2,768,727.00 1,447 TYMI
12/182024 [ 8: 00w, 2,769,953.00 1226 0730
12/192024 [ 8:00 . 2,771,199.00 1246 FYms
12/20/2024 [ 8:00 u. 2,772,498.00 1,299 VYW
12212024 | 8:00u. 2,773,221.00 723 0130
12222024 [ 8:00 . 2,774,311.00 1,090 ¥
12232024 [ 8:00u 2,775,247.00 936 FYMs
12242024 | 8:00w, 2,776,314.00 1,067 0130
121252024 | 8:00u. 2,777,433.00 1119 YIS
12/26/2024 | 8:00u. 2,778,788.00 1,355 TYINI
12272024 [ 8:00 . 2,779,447.00 659 FyUs
12/28/2024 | 8:00U. 2,779,447.00 0 BYINT
12/29/2024 | 8:00u. 2,779,447.00 0 ¥YMI
12/302024 | 8:00u. 2,779,447.00 0 s
12312024 | 8:00u. 2,779,447.00 [} YW
I (@A) 30,843
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