© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: suriya.thongkaew System Id: GC-6
Hostname: ASBKKW7015 Print Date: October 21, 2021 10:05:46 AM

OQ GC ALS CN11461066 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed

October 20, 2021 1:20:29  Start Execution Detector Flow Accuracy - Front None

PM FID: - Type : Oxidizer - S: 400.0

mL/min - L: <= 10.0% setpoint

Qctober 20, 2021 1:23:27  Audit Data Detector Flow Accuracy - Front  Manual Data Entry
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:23:29  End Execution Detector Flow Accuracy - Front  Run Count : 1
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:23:31  Start Execution Detector Flow Accuracy - Front None
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:27:40  Audit Data Detector Flow Accuracy - Front Manual Data Entry
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:27:42 End Execution Detector Flow Accuracy - Front  Run Count : 1
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:27:46  Start Execution Detector Flow Accuracy - Back None
PM FID: - Type : Fuel - S: 30.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:32:10  Audit Data Detector Flow Accuracy - Back  Manual Data Entry
PM FID: - Type : Fuel - S: 30.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:32:12  End Execution Detector Flow Accuracy - Back Run Count : 1
PM FID: - Type : Fuel - S: 30.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:32:14  Start Execution Detector Flow Accuracy - Back None
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint

October 20, 2021 1:34:13  Audit Data Detector Flow Accuracy - Back  Manual Data Entry
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew

Hostname: ASBKKW7015

0Q GC ALS CN11461066 Transaction log :

System ld: GC-6

Print Date: October 21, 2021 10:05:46 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed
October 20, 2021 1:34:16  End Execution Detector Flow Accuracy - Back  Run Count : 1
PM FID: - Type : Oxidizer - S: 400.0
mL/min - L: <= 10.0% setpoint
October 20, 2021 1:34:46  Start Execution Detector Flow Accuracy - Back None
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint
October 20, 2021 1:36:33  Audit Data Detector Flow Accuracy - Back Manual Data Entry
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint
October 20, 2021 1:36:36  End Execution Detector Flow Accuracy - Back  Run Count : 1
PM FID: - Type : Makeup - S: 25.0
mL/min - L: <= 10.0% setpoint
Qctober 20, 2021 1:36:38  Start Execution GC Oven Temperature None
PM Accuracy - 7890: - Temperature
:Oven - 8:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K
October 20, 2021 2:04:31  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature
:Oven - S:230.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K
October 20, 2021 2:04:32 End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
:Oven - S:230.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K
October 20, 2021 2:04:34  Start Execution GC Qven Temperature None
PM Accuracy - 7890: - Temperature
:Oven - S:100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K
October 20, 2021 2:10:47  Audit Data GC Oven Temperature Manual Data Entry

PM

Accuracy - 7890: - Temperature
:Oven - S:100.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew

Hostname: ASBKKW7015

0Q GC ALS CN11461066 Transaction log :

Print Date: October 21, 2021 10:05:46 AM

System |d: GC-6

Time Transaction Activity Type of Transaction Optional Information
State Performed
October 20, 2021 2:10:49  End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
:Oven-8:100.0°C-L:>=-1.0
AND <= 1.0 % setpoint in K
October 20, 2021 2:10:51  Start Execution GC Oven Temperature Stability None
PM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C
October 20, 2021 2:31:39  Audit Data GC Oven Temperature Stability Manual Data Entry
PM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C
October 20, 2021 2:31:41  End Execution GC Oven Temperature Stability Run Count: 1
PM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C
QOctober 20, 2021 2:31:44  Start Execution GC Scouting Run - Injection None
PM Tower, Front SSL, Front FID: -
Part of System Preparation - No
limits associated
QOctober 20, 2021 2:43:06  Audit AceClosed Session None
PM
October 21, 2021 9:18:59  Audit AceRestarted Session None
AM
October 21,2021 9:19:02  Audit SessionReloaded Session None
AM
October 21, 2021 9:19:09  Start Qualification Session oQ
AM
October 21, 2021 9:19:09  Start Execution GC Scouting Run - Injection None
AM Tower, Front SSL, Front FID: -
Part of System Preparation - No
limits associated
October 21, 2021 9:19:41  Audit AceClosed Session None
AM
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© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: suriya.thongkaew System Id: GC-6
Hostname: ASBKKW7015 Print Date: October 21, 2021 10:05:46 AM
0Q GC ALS CN11461066 Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed

October 21, 2021 9:20:08  Audit AceRestarted Session None

AM

October 21, 2021 9:20:09  Audit SessionReloaded Session None

AM

October 21, 2021 9:20:13  Start Qualification Session oQ

AM

October 21, 2021 9:20:13  Start Execution GC Scouting Run - Injection None

AM Tower, Front SSL, Front FID: -

Part of System Preparation - No
limits associated

October 21, 2021 9:29:45  Audit Data GC Scouting Run - Injection Data files Path :

AM Tower, Front SSL, Front FID: - C\Chem32\\DATA\OQPV20
Part of System Preparation - No 21\0QPV2021_F 2021-10-20
limits associated 15-49-01\SCOUT_F001.D\FI

D1A.ch

October 21, 2021 9:30:05 End Execution GC Scouting Run - Injection Run Count : 1

AM Tower, Front SSL, Front FID: -

Part of System Preparation - No
limits associated

October 21, 2021 9:30:08  Start Execution Noise and Drift - Front FID: - None

AM Detector FID - L (Noise): <=
0.10 pA - L (Drift): <= 2.50
pA/hour

October 21, 2021 9:30:41  Audit Data Noise and Drift - Front FID: - Data files Path :

AM Detector FID - L (Noise): <= C:\Chem32\1\DATA\OQPV20
0.10 pA - L (Drift): <= 2.50 21\0QPV2021_F 2021-10-20
pA/hour 15-49-01\SIGNSDRF_F001.

D\FID1A.ch

October 21, 2021 9:31:10 End Execution Noise and Drift - Front FID: - Run Count : 1

AM Detector FID - L (Noise): <=
0.10 pA - L (Drift): <= 2.50
pA/hour
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Hostname: ASBKKW7015

0Q GC ALS CN11461066 Transaction log :

System Id: GC-6

Print Date: October 21, 2021 10:05:46 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed
October 21, 2021 9:31:42  Start Execution Injection Precision - Injection None
AM Tower, Front SSL, Front FID: -
GC - L (Area): <=3.00% - L
(Ret. Time): <= 1.00%
October 21, 2021 9:32:55  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: - C:\Chem32\1\DATA\OQPV20
GC -L (Area): <= 3.00% - L 21\0QPV2021_F 2021-10-20
{Ret. Time): <= 1.00% 16-51-16\NJPREC_F002.D\
FID1A.ch
October 21, 2021 9:32:55  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: -  C:\Chem32\1\DATA\OQPV20
GC - L (Area): <=3.00% - L 21\0QPV2021_F 2021-10-20
(Ret. Time): <= 1.00% 16-51-16\INJPREC_F003.D\
FID1A.ch
October 21, 2021 9:32:56  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: - C:\Chem32\1\DATA\OQPV20
GC -L (Area): <=3.00% - L 21\0QPV2021_F 2021-10-20
(Ret. Time): <= 1.00% 16-51-16\INJPREC_F004.D\
FID1A.ch
October 21, 2021 9:32:56  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: - C:\Chem32\1\DATA\OQPV20
GC -L (Area): <=3.00% - L 21\0QPV2021_F 2021-10-20
(Ret. Time): <= 1.00% 16-51-16\NJPREC_F005.D\
FID1A.ch
October 21, 2021 9:32:56  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Front SSL, Front FID: - C:AChem32\1\DATA\OQPV20
GC -L (Area):. <=3.00% - L 21\0QPV2021_F 2021-10-20
(Ret. Time): <= 1.00% 16-51-16\INJPREC_F006.D\
FID1A.ch
October 21, 2021 9:32:56  Audit Data Injection Precision - Injection Data files Path :

AM

Tower, Front SSL, Front FID:

GC - L (Area): <=3.00% - L
(Ret. Time): <= 1.00%

Page 7 /10

C:\Chem32\1\DATA\OQPV20
21\0QPV2021_F 2021-10-20
16-51-18\INJPREC_F007.D\
FID1A.ch

Date:
System ID:

October 21, 2021 10:05:40 AM
GC-6

Page 19/ 22




© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew

Hostname: ASBKKW7015

0Q GC ALS CN11461066 Transaction log :

System Id: GC-6

Print Date: October 21, 2021 10:05:46 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed
QOctober 21, 2021 9:33:07 End Execution Injection Precision - Injection Run Count : 1
AM Tower, Front SSL, Front FID: -
GC -L (Area): <=3.00% - L
(Ret. Time): <= 1.00%
October 21, 2021 9:33:23  Start Execution Signal to Noise - Injection None
AM Tower, Front SSL, Front FID: -
Detector FID -L:>= 300000

October 21, 2021 9:34:01  Audit Data Signal to Noise - Injection Data files Path :

AM Tower, Front SSL, Front FID: - C:\Chem32\1\DATA\OQPV20
Detector FID -L:>=300000 21\OQPV2021_F 2021-10-20

16-51-16\SIGTONS_F001.D\
FID1A.ch
October 21, 2021 9:34:15 End Execution Signal to Noise - Injection Run Count : 1
AM Tower, Front SSL, Front FID: -
Detector FID -L:>= 300000
October 21, 2021 9:34:19  Start Execution GC Scouting Run - Injection None
AM Tower, Back SSL, Back FID: -
Part of System Preparation - No
limits associated

October 21, 2021 9:35:04  Audit Data GC Scouting Run - Injection Data files Path :

AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
Part of System Preparation - No 21\0QPV2021_B 2021-10-20
limits associated 17-13-45\SCOUT_B001.D\FI

D2B.ch

October 21, 2021 9:35:27 End Execution GC Scouting Run - Injection Run Count : 1

AM Tower, Back SSL, Back FID: -

Part of System Preparation - No
limits associated
October 21, 2021 9:35:32  Start Execution Noise and Drift - Back FID: - None

AM

Detector FID - L (Noise): <=
0.10 pA - L (Drift): <= 2.50
pA/hour
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Hostname: ASBKKW7015

0Q GC ALS CN11461066 Transaction log :

System |d: GC-6

Print Date: October 21, 2021 10:05:46 AM

Time Transaction Activity Type of Transaction Optional Information
State Performed

October 21, 2021 9:36:06  Audit Data Noise and Drift - Back FID: - Data files Path :

AM Detector FID - L (Noise): <= C:\Chem32\1\DATA\OQPV20
0.10 pA - L (Drift): <= 2,50 21\0QPV2021_B 2021-10-20
pA/hour 17-13-45\SIGNSDRF_B001.

D\FID2B.ch

October 21, 2021 9:36:16  End Execution Noise and Drift - Back FID: - Run Count : 1

AM Detector FID - L (Noise): <=
0.10 pA - L (Drift): <= 2.50
pA/hour

October 21, 2021 9:36:20  Start Execution Injection Precision - Injection None

AM Tower, Back SSL, Back FID: -

GC - L (Area): <=3.00% - L
(Ret. Time): <= 1.00%

October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :

AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
GC - L (Area): <=3.00% - L 21\0QPV2021_B 2021-10-20
(Ret. Time): <= 1.00% 17-13-45INJPREC_B002.D\

FID2B.ch
October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
' GC -L (Area): <=3.00% - L 21\0QPV2021_B 2021-10-20
(Ret. Time): <= 1.00% 17-13-45\INJPREC_B003.D\
FID2B.ch

October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :

AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
GC - L (Area): <= 3.00% - L 21\0QPV2021_B 2021-10-20
(Ret. Time): <= 1.00% 17-13-45\INJPREC_B004.D\

FID2B.ch

October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :

AM

Tower, Back SSL, Back FID: -
GC -L (Area): <=3.00% - L
(Ret. Time): <= 1.00%
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew System |d: GC-6
Hostname: ASBKKW7015 Print Date: October 21, 2021 10:05:46 AM
0Q GC ALS CN11461066 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
GC - L (Area): <= 3.00% - L 21\0QPV2021_B 2021-10-20
(Ret. Time): <= 1.00% 17-13-45\INJPREC_B006.D\
FID2B.ch
October 21, 2021 9:38:57  Audit Data Injection Precision - Injection Data files Path :
AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
GC - L (Area): <=3.00%-L  21\0QPV2021_B 2021-10-20
(Ret. Time): <= 1.00% 17-13-45\INJPREC_B007.D\
FID2B.ch
October 21, 2021 9:39:06 End Execution Injection Precision - Injection Run Count : 1
AM Tower, Back SSL, Back FID: -
GC -L (Area) <=3.00% - L
(Ret. Time): <= 1.00%
October 21, 2021 9:39:11  Start Execution Signal to Noise - Injection None
AM Tower, Back SSL, Back FID: -
Detector FID -L:=>= 300000
October 21, 2021 9:39:28  Audit Data Signal to Noise - Injection Data files Path :
AM Tower, Back SSL, Back FID: - C:\Chem32\1\DATA\OQPV20
Detector FID -L:>=300000 21\0QPV2021_B 2021-10-20
17-13-45\SIGTONS_B001.D\
FID2B.ch
October 21, 2021 9:39:39 End Execution Signal to Noise - Injection Run Count : 1
AM Tower, Back SSL, Back FID: -
Detector FID -L:>=300000
October 21, 2021 9:39:43  End Qualification Session oQ
AM
October 21, 2021 9:39:43  Start Reporting Session None
AM
October 21, 2021 10:04:15  Audit Reporting Session Report Generated :
AM Certificate
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SITHIPORN ASSOCIATES CO.,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACC21009
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34178123

ID No.: RYG FS0215
Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

Customer :

e

Lgsstiom ; ° neview gy | ke T
Ambient Temperature : (23.0+3) °C
Progeiins L 1013 =3 £a APPROVED BY \cg’(:@
Relative Humidity : ( 50.0 £20 ) %

i NEXT CAL. DATE CHB/ZZ

05 AUGUST 2021
09 AUGUST 2021
11 AUGUST 2021

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

[ (et

( Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACC21009
Job No. : VC64AC0058

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2_003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-OOI"1721 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05‘{_0264 10-Feb-22
Digital Multimeter 8B46A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116  EEL.BP. 04/&)264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-0777?1]3 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003:21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-00 1:,0'-21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibratit;n for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at : .

3.1 National Institute of Metrology (Thailand). |

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACC21009
Job No. : VC64AC0058

Pages : 3of3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value . Uncertainty limit

(dB) (dB) (dB) ~(dB) (dB)

94 94.06 0.06 0.14 0.40

2. Frequency !

- Specified Measured Deviated Tolerance

Frequency value value Uncertainty , limit

(Hz) (Hz) (%) (%) (%)

1000 1001.5 0.1 0.1 {10

3. Total distortion

Measured value ( % ) Uncertainty (%) | ~ Tolerance limit (% )
1.67 010 3.0

The reported uncertainty is based on a standard ﬁncertainty multiplied by coverage factor k =2

or any value following calculation,providing 2 lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS512-04-04-020664



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21099

Pages : 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01073608 / 172153 / 85748

RYG FS0387

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

| REVIEWAY . ‘”"lm"y

(230 +£3) °C i

(1013 £3 ) kPa 5: @;ﬁf

( 50.0 £20 ) 5 | APPROVED BY ... 550l
|

l
IR R R ............coove..
01 SEPTEMBER 2021

13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

/ATt

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RERREERGED CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21099
Job No. : VC64AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
- L] .



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21099
Job No. : VC64AC0066

Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity v ~ 0.2 N/A
2. Self-generated noise v - 0.1 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0:3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 2 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0:2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21099

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

151

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

Measured value

Frequency

Weighting (dB)

A - weight 11.6

C - weight 17:7
Flat 23.3

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

: VC64AC0066
: 40f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Accc;:pt.ancc
Limits
125 0.7 0.7 0.7 +1.5
1000 0.0 0.0 0.0 = 1.0
8000 -2.9 -2.8 -2.8 +5.0

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21099
: VC64AC0066

: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) A : Acceptance
Flat C-weight A-weight e
Limits
63 0.1 =1 -0.1 +2.0
125 0.0 0.0 -0.1 +1.5
250 0.0 -0.1 -0.1 =S
500 0.0 0.0 -0.1 kS
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.1 0.0 =
C - weight 94.0 0.0 052
Flat 94.1 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.1 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.1 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 A
136.0 136.0 0.0 L=l
135.0 135.0 0.0 s il
134.0 134.0 0.0 +1.1
133.0 132.9 -0.1 + 1.1
132.0 131.9 -0.1 1.1
131.0 130.9 -0.1 + 1.1
129.0 128.9 -0.1 1.1
124.0 123.9 -0.1 +1:1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 1.1
99.0 99.0 0.0 11
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 =
74.0 74.0 0.0 = 1t
69.0 69.0 0.0 £ 15
64.0 64.0 0.0 £ 1]
59.0 59.0 0.0 ==l
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 =i |
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 * 1.1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 -0.1 + 1.1

Cert. No
Job No.

Pages

.+ ACL21099
: VC64AC0066
1 60f8



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Slied CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21099
Job No. : VC64AC0066

Pages : 70f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 il
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 Ieieant
Fast 2 8 117.0 116.9 -0.1 0
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1555 =5.0
SEL 2 8 108.0 108.0 0.0 JL0F 05
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 =0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN ), SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21099

Job No. : VC64AC0066
Pages : 80f8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =145
12. High level stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %77~

ELECTRICAL AND ELECTRONICS INSTITUTE S,
T
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISL-TIS 17025
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Tel: +66 2709 4860-8 Fax: +66 2324 0917-8 SRR
Certificate No.: 02255Vv21
Operation No.: CP2021050035
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472132 (Meter), 169445 (Microphone), 72466 (Preamplifier)
ID No.: RYG_FS0304
Customer: ALS Labolatory Group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Received Date: 28 May 2021

Calibrated Date: 2 - 9 June 2021

Issued Date: 11 June 2021

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

‘
( Mr. Sittichai SveshSuldiardiBmsatind
Group NSRBI ELETTRONGS HSTIUT

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472132 (Meter), 169445 (Microphone), 72466 (Preamplifier)
ID No.: RYG_FS0304

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15)%

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUs01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the.calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278.

Page 2 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

14.5

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 10.4
C-weighting 17.5
Z-weighting 23.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.6 0.3 =15
1000 0.1 0.1 0.1 +1.0
8000 -0.9 -0.9 -1.0 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 0.2
Z-weighting 94.0 0.0 0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 1.1
119.0 119.0 0.0 1.1
124.0 124.0 0.0 1.1
129.0 129.0 0.0 1.1
130.0 130.0 0.0 1.1
131.0 131.0 0.0 x1.1
132.0 1320 0.0 1.1
133.0 133.0 0.0 1.1
134.0 134.0 0.0 1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 11
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1

Page 4 of 6 F-CAL-005 Ed.1




e

amuiwwua:innsolnd
mmmm

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02255V21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
29.0 28.8 -0.2 +1.1
24.0 23.9 -0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-50
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.4 0.0 +3.0
cycle
Posttive 124.4 124.1 0.3 2.0
half cycle
Negative 120.4 124.1 03 +20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.4 -0.1 x15
Page 5 of 6 F-CAL-005 Ed.1




~ ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02255v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Record SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE S,

S
C) FOUNDATION FOR INDUSTRIAL DEVELOPMENT  ilacswek
975 Moo 4, Bangpoo industrial Estate, Soi 8, Sukhumvit Road km 37, V’ﬁ\\\

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISI-TIS 17025

CALIBRATION 0119

ELECTRICAL AND ELECTRONCS INSTITUTE

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

02245v21
CP2021050034

Certificate of Calibration

Sound Level Meter

RION

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
RYG_FS0303

ALS Labolatory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan
Khet Suan Luang, Bangkok 10250 Thailand

28 May 2021 o
REVIEW BY Prater /

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

2 -9 June 2021
APPROVED BY . : Eft@

11 June 2021

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai SM%%S@QQ&E

Group MEHGIEGEAND ELECTRONICS ISTITLTE

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_FS0303

Ambient Temperature: (23+2)°C

Relative Humidity: (50+£15)%

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUZ01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3, This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1, Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 2 of 6 F-CAL-005 Ed.1
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.. ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02245V21
Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

19.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 15.8
C-weighting 215
Z-weighting 217

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.3 0.7 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.9 -0.9 -1.0 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 £2.0
125 0.0 -0.2 0.0 15
250 0.0 -0.1 0.0 1.5
500 0.0 -0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 £1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 +1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 1.1
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 £1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1

Page 4 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

54.0 54.0 0.0 +1.1

49.0 49.0 0.0 1.1

44.0 44.0 0.0 +1.1

39.0 39.0 0.0 1.1

34.0 33.9 -0.1 1.1

29.0 29.0 0.0 +1.1

24.0 24.1 0.1 1.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
St 200 119.6 0.0 +1.0
o 2 100.0 0.0 110 5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.8 -0.2 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.2 0.2 +3.0
cycle
Positive 124.4 124.1 0.3 +2.0
half cycle
Negative 124.4 124.1 0.3 +2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.5 0.0 1.5

Page 5 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Record SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

- Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 0.30 0.60 {10Hz to 4kHz)

- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6 F-CAL-005 Ed.1



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21098

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00472126 /180410 / 88180

RYG FS0301

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

REVIEW gty -
(230 £3 ) oC
L Il 2 KEs APPROVED BY
( 50.0 £20) %

NEXT CAL. DATE I?D/‘f/fZ

01 SEPTEMBER 2021
13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

/At

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
HERRNERSEd CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21098
Job No. : VC64AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21098
Job No. : VC64AC0066

Pages : 30f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) )
measurement (dB)
1. Absolute sensitivity v 3 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESERR RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
26.1

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.4
Flat 23.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
D Flat C-weight | A-weight MRS
Limits
125 -1.6 -18 -1.6 £1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS12-04-04-020664
& LT 7



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21098

: VC64AC0066
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
63 -0.1 -0.2 00} +2.0
125 0.0 0.0 0.0 RS
250 0.0 0.0 -0.1 LIRS
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 ]
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 FEIg
133.0 133.0 0.0 4.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 $1.1
129.0 129.0 0.0 411
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 £ 1]
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.1 0.1 # 11
84.0 84.1 0.1 +1.1
79.0 79.1 0.1 o
74.0 74.1 0.1 -5
69.0 69.1 0.1 1.1
64.0 64.1 0.1 11
59.0 59.1 0.1 =101
54.0 54.0 0.0 = L.l
49.0 49.1 0.1 +1.1
44.0 44.0 0.0 +1.1
39.0 39.1 0.1 i 11
34.0 34.0 0.0 o Il
30.0 30.1 0.1 + 1.1
29.0 291 0.1 e 1.1
28.0 28.1 0.1 & 1.1
27.0 27.2 0.2 +1.1
26.0 26.2 0.2 ik L]
25.0 25.2 0.2 + 1.1

Cert. No. : ACL21098

Job No.
Pages

: VC64AC0066
: 60f8

— 21 .



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RPN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066

Pages : 70f 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 A=Al
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 ES§i=5:0
Fast 2 8 117.0 117.0 0.0 10 2.5
200 800 134.0 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 ES5 =50
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 L850
SEL 2 8 108.0 108.0 0.0 E0h =25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 )
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21098

Job No. : VC64AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =15
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http: //wwwisithiphorn.com CALIBRATION 0394
Cert. No. : ACC22001
Pages : lof3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date ;
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND CALIBRATOR
RION

NC-75

35002736

TR o
- “h- G X ]

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3 ) °C
(101.3 £3) kPa
( 50.0 £20 ) %

05 JANUARY 2022
10 JANUARY 2022
13 JANUARY 2022

Nathakorn Pisutpaisan

7t

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard.

Cert. No.
Job No.
Pages

: ACC22001
: VC65AC0040
: 20f3

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No.
Waveform Generator 33511B MY 52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 33461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495
Audio Analyzer AVR-3360A  V744B6069

Cert. No.
EF-0011-21
EEL.BP. 05/0264
EEL.BP. 03/0264
1-15180725251-1
1500-07774E
AA-1008-21
AA-3003-21
EF-0010-21

Due Date
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22
10-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN AS

dsSsocCiates

SOCIATES CO.LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22001

Job No. : VC65AC0040
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.99 -0.01 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

0.28

0.10

3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & = 2

or any value following calculation

QF-TS12-04-04-020664

— End of Calibration Certificate

;providing a lavel of confidence of approximately 95 %,
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail: cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21069

Pages : lof8
[ ] [ ] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00873109/ 171842 / 73485
ID No.: RYG FS0384
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.,LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : ¢ i f/?
A 7Y A 3
Ambient Temperature : (230 +3) 6o { REVIEW BY ... ﬁ.’.’.‘.’..‘f.’.‘.’f .............
Pressure : (1013 £3) kPa * Z % ,
Relative Humidity . ( 50.0 £20) o g APPROVED ) Siw L —
! /
| Yy/2g
NE ITEIRRHES .......0ovesuesrssusenes
Received Date : 06 JULY 2021 s i
Calibration Date : 07-08 JULY 2021
Date of Issue : 13 JULY 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : / /g/é/

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Rrapeialel CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21069
Job No. : VC64AC0052

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
RENATIRIES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21069
Job No. : VC64AC0052

Pages : 30f8

Summary of Measurement Result ;

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v 3 0:2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v x 0.3 0.6
1000 Hz 4 - 0.3 0.6
8000 Hz 4 s 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v 2 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v & 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 035
11. Overload indication v - 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RAAGEIRLES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21069

Job No.
Pages

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.4

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

Frequency Measured value
Weighting (dB)
A - weight 12.9
C - weight 19.7
Flat 25.1

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

: VC64AC0052
: 40f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.4 0.4 1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -1.9 -1.8 -2.0 +5.0

QF-TS12-04-04-020664
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SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21069
Job No. : VC64AC0052

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight -
Limits
63 0.3 0.3 0.3 +2.0
125 0.3 0.3 0.3 =5 )
250 0.2 0.2 0.1 £1.5
500 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 -0.1 -0.1 -0.1 +3.0
8000 -0.1 -0.1 =01 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN ), SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 =il
135.0 135.0 0.0 £
134.0 134.0 0.0 =10
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 500
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 =
104.0 104.0 0.0 = |
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 == iy
84.0 84.0 0.0 e ]
79.0 79.0 0.0 1.1
74.0 74.0 0.0 S 4
69.0 69.0 0.0 amilal
64.0 64.0 0.0 coll
59.0 59.0 0.0 ]
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1

Cert. No. : ACL21069
Job No. : VC64AC0052

Pages

: 60f8
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21069
Job No. : VC64AC0052
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 il
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15 =5.0
Fast 2 8 117.0 117.0 0.0 T WS
200 800 134.0 134.1 0.1 +1.0
St 2 8 108.0 108.0 0.0 Lo =50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 li5 <510
SEL 2 8 108.0 108.0 0.0 L0 =25
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.4 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21069

Job No. : VC64AC0052
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.7 0.1 =S
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21100

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01173609 / 172170 / 74021

RYG FS0388

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3) oC REVIEWBY . WM/"""’L ?/,_,

(1013 £3) kPa

( 50.0 £20 ) % APPROVED BY .......%H
1574/ 99

B e o | NEXT CAL DATE .....>...... 5.

13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

73%_

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
disatnd CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 20f8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument

Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

Serial No.
MY 48017076
MY 52302742
MY 53220104
MY53220076

1997025
62100114
2977900
34560495

Cert. No. Due Date
EF-0012-21 10-Feb-22
EF-0011-21 10-Feb-22

EEL.BP.05/0264 10-Feb-22
EEL.BP. 03/0264  08-Feb-22
EEL.BP. 06/0264 05-Feb-22
1500-07774E 08-Mar-22
AA-1008-21 05-Feb-22
AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
L S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
o8 measurement (dB)
1. Absolute sensitivity v " 0.2 N/A
2. Self-generated noise v : 0:2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz 4 - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v B 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v & 0.2 0.25
12. High level stability v < 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21100

Job No.
Pages

: VC64AC0066
: 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value

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

Measured value

Frequency
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
LEz) Flat C-weight A-weight Acc.ept.ance
Limits
125 0.4 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.7 -0.6 -0.6 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.
Pages

: ACL21100
: VC64AC0066
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
) Flat C-weight A-weight Acctept-ancc
Limits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 HlRS
250 0.0 0.0 -0.1 £S5
500 0.0 0.0 -0.1 =15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 .
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 =02
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ K
136.0 136.0 0.0 1.1
135.0 135.0 0.0 £ 11
134.0 134.0 0.0 ) ]
133.0 133.0 0.0 + 1.1
132.0 130.0) 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 s 11
124.0 124.0 0.0 =AM
119.0 119.0 0.0 s 11
114.0 114.0 0.0 +'1.1
109.0 109.0 0.0 S
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 - |
89.0 89.0 0.0 0
84.0 84.0 0.0 - S I
79.0 79.0 0.0 E-a
74.0 74.0 0.0 =1
69.0 69.0 0.0 4 11
64.0 64.0 0.0 S
59.0 59.0 0.0 1]
54.0 54.0 0.0 = 11
49.0 49.0 0.0 £ 1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 1.0
34.0 34.0 0.0 Sl
30.0 30.0 0.0 &1
29.0 29.0 0.0 £11
28.0 28.1 0.1 +1.1
27.0 271 0.1 411
26.0 26.1 0.1 8
25.0 25:1 0.1 = |

Cert. No. : ACL21100

Job No.
Pages

: VC64AC0066
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PEPRETE. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066

Pages : 7of 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =1l
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | i) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1E5 =50
Fast 2 8 117.0 117.0 0.0 10 =23
200 800 134.0 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 K550
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 158:=5.0
SEL 2 8 108.0 108.0 0.0 110523
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 135.0 133.0 0.0 =
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 1352 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 ]S
12. High level stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TSI-TIS 10257
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21101

Pages : 1of8
L] [ ] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173610/ 143485 / 22619 :
ID No.: RYG FS0389
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : 2 ¥ -
Ambient Temperature : ( 230 &3 ) e ; REVIEWBY . WM&M (f{
Pressure : (1013 £3) kPa % )
Relative Humidity : (1500 £20 ) % { APPROVED BY ...t A
Received Date : 01 SEPTEMBER 2021 | NEXT CAL. DATE '5/4/‘% .......
Calibration Date : 13-15 SEPTEMBER 2021

Date of Issue : 16 SEPTEMBER 2021

Calibrated by : Nathakorn Pisutpaisan
Approved by : ; /{%"
( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
RERREIERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL21101
: VC64AC0066
: 20f8

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

Serial No.
MY48017076
MY 52302742
MY53220104
MY 53220076

1997025
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

Due Date
10-Feb-22
10-Feb-22

EEL.BP.05/0264 10-Feb-22
EEL.BP. 03/0264 08-Feb-22
EEL.BP. 06/0264 05-Feb-22

1500-07774E
AA-1008-21
AA-3003-21

08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RS RRIWERD CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21101
Job No. : VC64AC0066

Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dh) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v 8 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v . 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v : 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v ) Q:2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 7 0.1 0.1

QF-TS12-04-04-020664

S DT



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21101

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

18.5

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

Measured value

Frequency

Weighting (dB)

A - weight 13:1

C - weight 19.3
Flat 24.9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) y 3 Acceptance
Flat C-weight A-weight o
Limits
125 0.0 0.0 0.0 % 1.5
1000 -0.2 -0.2 -0.1 +1.0
8000 -0.5 -0.4 -0.4 +5.0

QF-TS12-04-04-020664

: VC64AC0066
: 40f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
PERERATE CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21101
Job No. : VC64AC0066
Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; Acceptance
Flat C-weight A-weight i
Limits
63 -0.1 ~0.2 -0.1 £2.0
125 ~0,1 -0.1 -0.1 =145
250 0.0 -0.1 -0.1 ) i
500 0.0 0.0 -0.1 [
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 £ 02
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 13%1 0.1 ek
136.0 136.1 0.1 £ 1.k
135.0 195.1 0.1 &1
134.0 134.1 18] By
133.0 133.0 0.0 1.1
132:0 132.0 0.0 2 |
131.0 131.0 0.0 & 1.l
129.0 129.1 0.1 11
124.0 124.0 0.0 #1.1
119.0 119.1 0.1 1.1
114.0 114.1 0.1 & 1.1
109.0 109.1 0.1 =% Bl
104.0 104.1 0.1 % 1.1
99.0 99.1 0.1 b 1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 % 1,1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 =
74.0 74.0 0.0 & L1
69.0 69.0 0.0 1]
64.0 64.0 0.0 E
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 % 1.1
49.0 49.0 0.0 =" |
44.0 44.0 0.0 1.1
39.0 39.0 0.0 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 =2 |
28.0 28.1 0.1 #:1.1
27.0 27.2 0.2 1.1
26.0 26.2 0.2 &1,1
25.0 25:2 0.2 2 11

Cert. No. : ACL21101

Job No.
Pages

: VC64AC0066
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21101

Job No. : VC64AC0066
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 E]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 ES =50
Fast 2 8 117.0 117.0 0.0 Lilis =215
200 800 134.0 134.0 0.0 &40
P 2 8 108.0 108.0 0.0 £S5 50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 | s
SEL 2 8 108.0 108.0 0.0 Elis=25
200 800 128.0 128.0 0.0 1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 1359 =05 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF-TS12-04-04-020664

> 2L .



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL21101

: VC64 AC0066
: 8of 8

Measured value ( dB ) Deviated Acceptance

Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)

89.5 89.5 0.0 =21

12. High level stability
SLM Display | SLM Display [ Deviated Acceptance

Frequency at initial at final Value
Weighting (dB) (dB) (dB)

A - weight 137.0 137.0 0.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate

s Lty
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CERTIFICATE OF CALIBRATION

Certificate No. : CL-095-64

Page 1 of 2
Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM
Model: HD32.2
Serial No: 15006713
ID No: RYG_FS0218
Customer Received date: 8 DEC 2021
Name: ALS laboratory group (thailand) Co.,Ltd. Calibration date: 13 DEC 2021
Address: 104 Phatthanakan 40, Phatthanakan Issue date: 14 DEC 2021
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS-100 A500, Temperature; (23+3)°C
Serial No.: 667682-09, Due date: 25 Mar 2022 Relative Humidity: (55+15)%
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-O01 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0036-21, Certificate number: ER-0032-
temperature scale use was based on ITS-90. 21

Calibrated by N A Approved Signatory: ............. D‘YS NTWB ...................

M Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[0 Miss Orathai Wiwatwittaya JIRANATE ASSOCIATES CO., LTD. Technical Support
and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-095-64
Page 2 of 2
Result of Calibration:- Without Adjustment (I With Adjustment
Calibration Range: 20-40"°C
Function;
Table 1: This equipment was connected with wet bulb probe Model; HP3201.2 S/N: 15015847.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (") ]
(mm) () {"c)
30 20.0586 20.2 0.1 0.099
30 25.045 262 0.2 0.099
30 30.039 30.2 0.2 0.099
30 35.033 35.2 0.2 0.099
30 40.025 40.2 0.2 0.099
Table 2: This equipment was connected with temperature probe Model; TP3207.2 S/N: 15015499,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) ("0 °c
70 20.080 20.1 0.0 0.099
70 24.878 25.0 0.1 0.099
70 29.828 29.9 0.1 0.099
70 34.794 34.8 0.0 0.099
70 39.748 39.7 0.0 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 20019647,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (*C)
(mm) ("0 (c)
110 20.059 20.2 0.1 0.099
140 25.050 25.2 0.2 0.099
110 30.038 30.3 0.3 0.099
110 35.033 353 0.3 0.099
110 40.024 40.3 0.3 0.099

UUC* : Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

NAC

JIRANATE ASSOCIATES CO., LTD.
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CERTIFICATE OF CALIBRATION

o e
S NSC-TISI- 71 17025
CALIBRATION 0367

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. ;: DeltaOHM

Model: HD32.2

Serial No: 15030244

ID No: RYG_FS0236

Certificate No. : CL-073-64
Page 1 of 2

Customer

Name : ALS laboratory group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date : 8 SEP 2021
Calibration date : 30 SEP 2021
Issue date : 4 OCT 2021

Calibration Condition
Temperature : (23+3)°C
Relative Humidity : (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0038-21, Certificate number: ER-0032-
24,

—— -
REVIEW BY mﬂé‘”"” ........ /)

A A P I O T oA P AT

Calibrated by
[] Mr. Sorawit Thachalad
Miss Orathai Wiwatwittaya

Mr. Parinyd Booncharoen
Technical Support
and Calibration Manager

] ApproveTTignato ry:
AC |

wfmma ASSOCIATES CO., LTDJ

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-073-64
Page 2 of 2
Result of Calibration :- ] Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 20030506.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (’C) ('C)
(mm) {"C) ("C)
30 20.051 204, 0.0 0.099
30 25.047 28.1. 0.1 0.099
30 30.041 301 @4 0.099
30 35.028 35.1 0.1 0.0929
30 40.017 40.1 0.1 0.029
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15033223.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (G (°C)
{(mm) ('c) ("¢
70 20.053 20.2 0.0 0.099
70 24,872 24.8 0.1 0.10
70 29.826 ) 29.6 -0.2 0.099
70 34,797 345 0.3 0.099
70 39.707 39.3 0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 17009684.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) ("0 (‘c)
110 20.051 20.0 -0.1 0.099
110 25.047 2510 0.0 0.099
110 30.041 30.0 0.0 0.099
110 35.028 35.0 0.0 0.099
110 40.017 40.0 0.0 0.029

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %

J
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JIRANATE ASSOCIATES CO.,LTD.






