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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-200253-1 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : BSA224S-CW
Serial No. : 35090472 ID No. : MET-EB 02/60
Capacity : 220 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (25.61025.8) °C
Relative Humidity : (57.3t057.8) %
Air Pressure 1005.0 mbar

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 11 August 2022

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
ID No. Cert. No. Due Date Traceability
E261-E2624 C02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%
e

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-200253-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (g) x(g
0.05 0.0000 0.00011
0.1 0.0000 0.00013
0.5 0.0000 0.00013
1 0.0000 0.00011
5 0.0000 0.00011
10 0.0001 0.00011
50 0.0001 0.00013
100 0.0000 0.00020
150 0.0000 0.00038
200 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 211,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0001 0.0001 0.0001 0.0000 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00005 g
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Calibratech Co.,Ltd. N NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 64-400425-5 Page : 10of2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Incubator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 240412 ID No. : MET-BIO1/55

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity . (50t055) %
Line Voltage  : (210.0t0 210.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400032  65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by

upervisor

The Uncertainties are for a confidence probability of approximately 95%
E5EE
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :64-400425-5 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

This instrument was selting air ventilation at position 0 (close)

Inside of Chamber
f W =037 m
2 4 D =033 m
A & o
1 3 H=114 m
3
8 Capacity = 0.14 m
o
H
Hi2 8
8 0
g
W2 -
1 D2 5¢ 15cm D
B Front .
< = >
Test Setting Indicating
M Ti t ‘C)@s No. rtai
Point | Temperature | Temperature easured Temperature ( ° C) @ Sensor No. Uncertainty
("C) (°c) (°c) 1 2 3 4 5 6 7 8 9 (£PE)
20.0 20.0 20.0 198 | 1971 19.6 | 19.6 | 204 | 202 | 203 | 19.8 | 19.9 0.54
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*c) (°c) (°c) (°C) (°c) (*c)
20.0 20.0 20.0 0.6 0.1 1.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. e B I
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400666-1 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Incubator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A "C Resolution : 0.1 "C
Serial No. : 1022 ID No. : MET-BI02/64

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (25.21025.5) °C
Relative Humidity 3 (401045) %
Line Voltage : (210.0t0 210.8) V

Date of Received : 27 December 2022

Date of Calibration : 27 December 2022

Date of Issue : 28 December 2022

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceabili

400029 & 400043 65-400552-1 25 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approved by :
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
[=]3ye (=]
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. i FoE
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-51535, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400666-1

Result of Calibration :

UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of' Chamber
f W =037 m
| 2 4 =033 m
A Fe)
3 H =114 m
3
9 Capacity = 0.14 m
o]
H
H/2 8
$ ?
ik
W2 N
! D2 5c l5cm D
_ Front 2
- W L
Test Setling Indicating
. Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) e GaED 1 2 3 4 5 6 7 8 9 (FERC)
2000 19.5 19.5 19.83]19.70] 20,05 19.92 | 20.28 | 20.16 | 20.04 | 20.14 | 20.30 0.34
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
) ) ("C) ("C) (*e) ("C)
20,0 19.5 19.5 0.65 0.05 0.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech . cal(@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400424-2 Page : 1 0of2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : EDS53
Range : N/A °C Resolution : 1 "B
Serial No. : 13-07419 ID No. : MET-OV02/57
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity z (50 to 55) %
Line Voltage i (210.0t0 210.8) V
Date of Received : 10 August 2022
Date of Calibration : 10 August 2022
Date of Issue : 13 August 2022
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

[D No. Cert. No. Due Date Traceability
400029 & 400030 65-400272-1 24 Nov 2022 National Institute of Metrology Thailand (NIMT)
Approved by :
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
e

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

e Ll Wb b

CAL-F0031-03



CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400424-2

Result of Calibration :
UUC Condition As-Received :

Function :

Good

Tcmpcratu re measurement

Without Adjustment

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber
f W =040 m
2 4 D =033 m
A & o
1 3 H =040 m
3
5 Capacity = 0.05 m
o]
H
H/2 8
¢ ?
W2 i
il D2 5c Telny) D
g Front A
- W L
Test Setting Indicating
M ed T ture (° B i
Point | Temperature | Temperature easured Temperature (° C) @ Sensor No Uncertainty
(°c) (°c) (°c) 1 2 3 4 5 6 7 8 9 (#°C)
104 110 110 105.0] 105.0] 104.7| 105.0| 104.4[ 104.5] 104.0| 103.7| 104.2 0.95
180 184 184 180.8[ 182.0( 179.4 180.8 | 180.8| 180.8| 180.3 | 180.0| 180.0 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*€) (e (°c) (°c) (°c} (°C)
104 110 110 1.0 0.2 13
180 184 184 23 0.3 3.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co.,Ltd. W scmsi-is1702s
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 65-400424-1 Page : 1 0f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UM 100
Range : N/A °C Resolution : 0.1 °C
Serial No. : b197.0985 ID No. : MET-OV01/46

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity : (50to 55) %
Line Voltage  : (210.0 t0 210.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Permpon Chanpu

Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability

400029 & 400032  65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)
Approved by

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal(@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400424-1 Page : 20f2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :

Function :  Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
f W =032 m
2 4 D =018 m
A 5 o
1 3 H =024 m
3
3 Capacity = 0.01 m
H
8 H/2 8
?
il g
: 5ci
D2 Scﬁﬁﬂm b
A
B Front s
< = I
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
ey (o) ("C) 1 2 3 4 5 6 7 8 9 (£°C)
180.0 180.0 180.0 181.2] 181.3| 180.6| 180.4 | 179.9| 181.0] 179.5] 179.1 | 180.0 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°c) (°c) (°c) (°C) (°c)
180.0 180.0 180.0 1.4 0.3 25

Remark The uncertainty is not combine uniformity of the air chamber
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%
-00o -
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Calibratech CO.,Ltd. NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400424-3 Page : 1of2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Refrigerator)
Manufacturer : Sanden Intercool Model : YPR-068S
Range : N/A °C Resolution : 1 96
Serial No. : YPR0659S-141200060R ID No. : MET-RE03/59

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (29.8t031.5) °C
Relative Humidity i (55t058) %
Line Voltage $ (220.8 t0 222.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Bunjerd Masri

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400023  65-400157-1 02 Oct 2022 National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95% EAE
Ll

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400424-3 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function:  Temperature measurement

This instrument was setting air ventilation at position 0 (close)

> Inside of Chamber
l W =058 m
2 4 D =060 m
4 S 3
1 3 H =145 m
3
" Capacity = 0.50 m
Q
H
Hi2 8
3 ?
W2 50
1 D/2 5c |5om D
& Front E
W
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(i ol (°c) C2e) 1 2 3 4 5 6 7 8 9 (£°C)
3 2 2 371 37| 40| 37| 30| 35| 28 34 | 29 0.84
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°Cc) (°c) (°C) (°C) (°c) (°C)
3 ' 2 2 12 0.2 1.5

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. T
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

A

.
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Certificate No. : 66-420002-1 Page : 10f2
Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong. Nonthaburi 11110
Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 150
Range : -2.00 to 16.00 pH Resolution : 0.01 pH
Serial No. : 2657036 ID No. : MET-PH04/60
Electrode
Model : N/A Serial No. : 66365
Environment : Ambient Temperature : 25 +2) "C
Relative Humidity ; (50 £ 15) %
Date of Received : 05 January 2023
Date of Calibration : 11 January 2023
Date of Issue : 11 January 2023
Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

1D No. Cert. No. Due Date Traceability
440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by :

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

E&emE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. " :
[=]
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420002-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH ( mV) (pH) ( pH)|( mV) (mVv) (+mV)
177.4800 4 4.00 | 177.1 0.4 0.060
4,.7,10 (0.0000 7 6.99 -0.1 0.1 0.060
-177.4800 10 10.00 | -177.3 -0.2 0.060
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7, 10 6.986 7.00 -(0.01 0.011
10.010 10.01 0.00 0.014
mark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%

AL-F0031-03
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National Institute of Metrology (Thailand)

ud

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 : 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 20

This certificate is consistent with the capabilities that are included in Appendix C of the MRA drawn up by the CIPM. Under the MRA,
all participating institutes recognize the validity of each other’s calibration and measurement certificates for
the quantities, ranges and measurement uncertainties 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



us National Institute of Metrology (Thailand)

NIMT
Continuation of Certificate of Calibration Number AA-2018-22 Page 2 of 5 pages

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).



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 ! (23.041.0) °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
(100.313 & 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.
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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 ] 0.25

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*

Ef:chg:gy Measured value | Deviated value®” | Acceptance Limit
0
(Hz) (Hz) (%) (%)
At the sound pressure level of 94 dB
1000 | 10000 | 0.0 | 0.7

Note 21 - The deviated value is the absolute value of the difference in percent between the

measured value and the corresponding specified frequency.
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3. Total distortion + Noise*

Microphone 4180 Serial No.1395446

Measured value®® Maximum total distortion + Noise
(%) (%)
At the sound pressure level of 94 dB
0.2 23

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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Certificate of Calibration

Certificate Number ¢ SPR23010249-8 Page : 1 of 3

= Customer : MET CO.,LTD.
= 36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,

@ Nonthaburi 11110

“_ Equipment Name . Sound Level Meter
IL_J Manufacturer : ACO

% Model © 6236

3 Serial Number © 222073

3 ID. Number : SLM-40

o Environmental Conditions

Ambient Temperature o Agec . 39 Received Date : 19 Jan 2023
?;fl'_ Relative Humidity : 50% *15%  Calibration Date ;23 Jan 2023
2 Location of Calibration : In-Lab Recommend Due Date  : 23 Jan 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue 1 24 Jan 2023

Method of Calibration
{ :f: This certifies that the above instrument was calibrated in compliance with the calibration system

".‘!-: requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

® reproduced except in full without written approval of SP Metrology System (Thailand).

0. Calibrated by : Mr.Karoon Pengsalung Approved by
:JL Calibration Officer
g Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23010249-8

Reference Standards

SYSTEM ( THAILAND ) (
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20.,LTD.

DIMENSIONAL MEASUREMENT
ACT = 2080

Page : 2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

S5C-942

B014059

EEL.BP. 34/1264

22 Dec 2023

Traceability

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. : SPR23010249-8 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
14 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0



